MUHUCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOUN ®EJIEPALIVNA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE OGPA3OBATEJIbHOE
YYPEX/IEHUE BBICIHEI'O ObPA3OBAHU A

POCCUNCKHUU XUMHUKO-TEXHOJOI'MYECKUI YHUBEPCUTET
HUMEHMU J.1. MEHJEJIEEBA

YTBEPXIEHO
VYuensim coeToM PXTY um. JI.1. MenaeneeBa

(mporokoi Ne 1 ot 30 aBrycra 2023 1.)

OCHOBHAS OBPA30OBATEJIBHASA ITPOT'PAMMA
BBICHIEI'O OBPA30OBAHMUSA — IIPOI'PAMMA BAKAJIABPUATA

10 HANIPABJIEHHIO NOATOTOBKH
18.03.01 XumMnueckas TEXHOJOTUA

(KOZ[ 1 HANMCHOBAHHUE HAIIPaBJICHUSA HOZ[FOTOBKI/I)
IIpoduin:
TexHosiornu HeQTEra30XMMHUM, IPOMBIIICHHOT0 OPraHNYeCcKOro CMHTE3a, MOJMMEPHbIX U
(pyHKIMOHAJIBLHBIX MATEPHATOB

(HaumeHoBanue pouIIs IIOATOTOBKH)

dbopma oOyueHus:
ouHas

(o4Hast, OYHO-3a04YHAsI, 320YHAS)

KBanuduxamnus: bakanasp

Mocksa 2023



1 OBIIUE IMOJIOKEHU S

1.1.  OcHoBHasi mnpodeccuoHalbHasi o0pa3oBaTeibHAsi NporpaMMa BbICIIET0
o0pa3oBaHusi — MporpaMMa NOAroTOBKM 0akajlaBpoB (aJjiee — mporpamMMma 0akajaBpuara,
OOIl o6GakanaBpuara), peanuzyeMas (denepaabHbIM  TOCYAAPCTBEHHBIM  OOJIKETHBIM
00pa30BaTeNbHBIM YUPEKICHUEM BBICIIETO 00pa3oBaHus «POCCHICKUN XUMHUKO-TEXHOJIOTHUECKUN
yauBepcuteT umenu JI.MI. MennaeneeBa» B COOTBETCTBUHU C (helepajbHBIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM BBICILIET0 00pa30BaHus — OaKaTaBpHar 1o HAIPaBJICHUIO TIOJrOTOBKU
18.03.01 XumMuueckasi TEeXHOJIOI'Hsl, npod b «TexHoaoruu He(TErazoxumMmu,
NPOMBIILIEHHOT0 OPraHUYeCKOIr0 CMHTEe3a, MOJIUMEPHBIX U QYHKIMOHAIbHBIX MATEPUAJIOB,
MpeJICTaBIsieT COOOM KOMIUIEKC OCHOBHBIX XapaKTEpUCTHK OOpa3oBaHUS M OPraHU3allMOHHO-
MeIarOrMYECKUX YCIOBUH, KOTOPBIH MPECTaBJICH B BHJIE YU€OHOTO IJIaHa, KAJIEHAAPHOTO Y4eOHOTO
rpaduka, pabouux MpPOrpaMM IUCHUIUIMH (MOJIYJIEH), OLEHOUHBIX U METOJUYECKHX MaTepHaloB,
paboueil mporpaMMmbl BOCHHTaHHUS, KaJCHIAPHOTO IUIaHA BOCIMTATENBHOW paboThl, (opm
aTTeCTaluu.

1.2. HopmaTuBHBIE JOKYMEHTHI JIs1 pa3padoTKH NPOrpaMmMbl 0aKaJIaBpHAaTa [10 HANPABJICHHIO
MOJATOTOBKM COCTaBJISIOT:

— @epepanbHblii 3akoH 0T 29.12.2012 1. Ne 273-03 «O06 obpa3oBanuu B Poccuiickoit

denepanuny;
— Ilpukaz MunobOpnayku Poccum ot 07.08.2020 r. Ne 922 «O6 yrBepxkieHuu ¢eaepaibHOro
roCy/lapCTBEHHOI'O0 00pa30BaTeNIbHOIO CTaHJapTa BbICIIErO0 00pa3oBaHUs — OakanaBpuar IO
HanpasieHuto nmoarotoBku 18.03.01 Xumuueckas trexnonorus» (ganee — ®I'OC BO — 6akanaBpuar
o HaIlpaBJICHUIO IIOATOTOBKH 18.03.01 Xumu4deckas TEXHOJIOTHS);
— Ilpuka3z Muno6puayku Poccun ot 05.04.2017 r. Ne 301 «O6 yrBepxaenuu [lopsiaka opranuzanuu
U OCYILLECTBJIEHHsI 00pa30BaTEIbHON JIEATENIBHOCTH MO 00pa30BaTENbHBIM MPOTrPAMMaM BBICILIETO
oOpa3oBaHMsi — IHporpaMmaMm 0OakajaBpuaTa, IporpaMMaM CHEHMaJIUTeTa, MporpaMMam
OakanmaBpuaTa;

— IIpodeccuonanpubiii cranaapt 25.053 «Cnenuanuct no paspabdoTke HeMETaITMYECKUX
KOMITO3UIITMOHHBIX MaTEPUaIOB U MOKPBITUH B PAKETHO-KOCMUYECKOM MPOMBIIIIIEHHOCTH»

YTBEPKICHHBIM IIPUKa3oM MuHHCTEpCTBA TpyAa M COLMAIBHOW 3amuThl Poccuiickon
®enepanun ot 3 ceHtsaOpst 2018 roma Ne 573#;

- IIpodeccronanbublii cranaapt 26.028 «Crenuanuct B 001acTH CHHTE3a MOJMMEPHBIX U
KOMITO3UIIMOHHBIX MaTepUalioB», YTBEPKIECHHBIN MpHka3zoM MuUHUCTEpCTBA TpyJda U COLUATBHON
3amuthl Poccuiickoit @epepanunn ot 11.02.2021 Ne 59H;

- IIpodeccronanprbiii crangapt 26.032 «CrnenuaaucT 1mo MpOU3BOACTBY JAKOKPACOYHBIX
MaTepuasoBy, yTBEPKIAECHHbBIN IIPUKa30M MUHUCTEPCTBA TPYAa U COLMAIBLHOMU 3aIUThEI Poccuiickoin
®enepanun ot 30.03.2021 Ne 171H;

- [Ipodeccronanbhslii crannapt 26.034 «IIpoekTrpoBaHne U MOJETUPOBAHHUE MTOJUMEPHBIX
W3JIeIUH M OCHACTKH Ha KaXKIOM 3Tare paboT», YTBEpKJIEHHBIH NMpruKa3oM MUHHCTEpPCTBA TpyAa U
counanbHo 3amuThl Poccniickoit @enepanuu ot 19.04.2021 Ne258H;

- IIpodeccnonanpuenii cranmapt 40.011 «Cnenmanuct Mo Hay4YHO-HUCCIIEAOBATEILCKUM U
OIBITHO-KOHCTPYKTOPCKUM pa3paboTKaM» YTBEpP)KICHHbIN mNpuka3oM MuHHCcTEepcTBa TpyAa M
conmanbHoi 3amuThl Poccuiickon @enepanun ot 04.03.2014 N121#;

- [Ipodeccuonanshsiii cranaapt 40.167 «Crnenuanuct no KOMIO3UIIMOHHBIM MaTepuaIam,
YTBEPKICHHBIA IPUKAa30M MUHUCTEPCTBA TPY1a U COMaIbHOM 3amuThl Poccniickoit @enepanun ot
08.06.2021 N376H;

— Ilpuka3z Munucrepcta oopazoBanust u Hayku P® ot 23.08.2017 Ne 816 «O0 yTBepkaeHUN
[Topsiaka TpUMEHEHHUS OpTraHU3aALMSAMM, OCYIIECTBISIONIMMH 00pa30BaTeIbHYIO AEATENIbHOCTbD,
ANEKTPOHHOTO O0Oy4YeHHs, IUCTAHLMOHHBIX OO0pa30BaTENbHBIX TEXHOJOTUN MpU peaau3aluu
00pa3oBaTeNbHBIX IIPOrpaMMm» [DneKTpOHHBII pecypc]. Pexum JOCTyTa:



http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%F0%E8S%EA
%E0%E7/ (nata obpamenus: 02.04.2021).

— Ilpukaz MuHucrepcTBa HayKM | BbICIIEro oOpaszoBaHusi Poccuiickoii denepanuu,
MunucrepcerBa npocsemenus Poccuiickoit @eneparym ot 05.08.2020 Ne 885/390 «O mpaxkTuyeckon
MOATOTOBKE 00YYaIOMUXCs» [ DIEKTPOHHBIN pecypc].

Pexum nocryna:

http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDo
c=1/ (nara obpamenus: 02.04.2021);

— Ilonoxxenue 00 oOpraHu3alMyd W HCIOJB30BAHUU DJIEKTPOHHOTO OOYy4YeHUS U
IMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH MPHU peanu3alu 00pa3oBaTeIbHBIX MPOTPaMM B
denepanbHOM TOCYJapCTBEHHOM  OIOJUKETHOM  00pa3oBaTEIbHOM  YUYPEXKACHUU  BBICIIETO
obpazoBanus «Poccuiickuii XUMUKO-TeXHOJIOTHYeckuid yHusepcurer umenu J[.M. MenneneeBay,
npunsToe pemenrueM Yuenoro copeta PXTY um. /.. MenneneeBa ot 27 mapta 2020 r., mpoTOKOJI
Ne 9, BBenennoe B nelictBue npukasoM pexkropa PXTY um. /I.U1. Menneneesa ot 27 mapra 2020 r.
Ne 29 O/ [DnexkTpoHHBIH pecypc].

Pexum nocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EOiDOT 2.pdf nara
obpamenus: 02.04.2021);

— Ilonoxkenne o0 TMpakTUYECKOW TMOATOTOBKE oOydaromuxcsi B (enepalbHOM
rOCYJapCTBEHHOM  OIO/DKETHOM  00pa30BaTEIbHOM  YUPEKACHHWW  BBICHIETO  0Opa3oBaHUs
«Poccuiickuii XUMUKO-T€XHOJOTUYecKkuil yHuBepcuter uMenu JI.VMI. MenneneeBa», npunsToe
pemenuem Yuenoro coBera PXTY um. JI.U. Menaeneera ot 25.11.2020, npotokon Ne 4, BBeZIeHO B
nerctBue npukazoM pekropa PXTY um. J[.1. MenaeneeBa ot 26.11.2020 Ne 117 Ol [ D51eKTpOHHBII
pecypc].

Pexxum pocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_prakt_podgotovka_ 2.pdf
nata oopamenus: 02.04.2021).

— IIpu ocBOCHMH AUCITUIUIMH U TPAKTUK CTYEHTHI JOJIKHBI UCIIOJIb30BaTh MH(DPOPMAIIMOHHBIE
1 uHGOPMAIIMOHHO-00Pa30BaTEIbHbIE PECYPCHI CIEAYIONINX MTOPTAIOB U CAHTOB:

— CucreMa ¢enepaiabHbIX 00pa3oBaTeabHbIX MOpTanoB. CucreMa OTKPHITOro 00pa3oBaHUS.
Koncantunrossiii neatp HMOC OO PO [OnexktpoHHbli pecypc] — Pexum pocryna:
http://www.openedu.ru/ (nata o6pamenus: 02.04.2021).

— Nndopmarnmonnas cucrema «EanHoe okHO JocTyma K o0pazoBarenbHbIM pecypcam». URL:
http://window.edu.ru/ (mata o6pamenus: 02.04.2021).

— ®OI10: coorBercTBUe TpeboBanusiM OI'OC [DnexTpoHHBIN pecypc] — Pexxum nocryna:
http://fepo.i-exam.ru/ (nara obpamienus: 02.04.2021)

1.3 O0mas xapakTepucTUKA NPOrpaMMebl DaKkajaBpuara

Leanio mporpaMmsbl 6aKkajiaBpuaTa sBIsSETCS CO3/1aHue Ul 00yJyaroluXcsl YCIOBUM s
pUOOpETEHUsT HEOOXOAMMOTO [UIsl OCYIIECTBIEHUS NMPOPECCHOHAIBHON JESATENIbHOCTH YPOBHS
3HAHWW, YMEHWH, HAaBBIKOB, OIMbBITA JEATEIBHOCTHM M TOATOTOBKY, M 3alIUTy BBIMYCKHOMN
KBaJIN(DUKAIIIOHHOM pabOTHI.

[Tomyuenue oOpa3oBaHusi MO 00pa3oBaTENbHON MpOrpaMMe BBICHIETO OOpa3oBaHUSA —
nmporpaMMe 0OakanaBpuara JOIMYCKaeTcsl TOJbKO B 00pa30BaTENbHOM OpraHU3alMi BBICIIETO
oOpa3oBaHMs M HAay4YHOU opraHumzanuu (manee — opranuzanus). OOydeHue mo oOpa3oBaTeIbHON
IporpaMMe BhICIIEro 0o0pa3oBaHusl — MporpamMme OakajaBpuaTra B 00pa30BaTEIbHON OpraHU3aluu
OCYIIECTBISIETCA B OYHON, OYHO-320YHOM U 3a04HON (hopMax.

O0nem mporpammbl OakanaBpuaTa coctaBisieT 240 3a4eTHBIX €IUHMUII (J1anee — 3.€.) BHE
3aBUCHUMOCTH OT (DOpMBI OOYYeHHs, TPUMEHSEMBIX O0pa30BaTEIbHBIX TEXHOJOTHH, peamu3alnu
mporpaMMbl OakajaBpuaTra C HCIOJIb30BaHHUEM CETEBOM (QOpMBI, peadu3aluu MNpoTrpamMMbl
OakanaBpuaTa MO UWHAMBUAyaIbHOMY yueOHOMY Tutany. OObeM mporpaMMbl OakanaBpuarta,
peanu3yemMblil 3a OAMH Y4eOHBINH TOJ, cocTaBisieT He Oosiee 70 3.e. BHE 3aBUCHUMOCTU OT (HDOPMBI



oOyueHus1, IPUMEHAEMbIX 00pa30BaTeNIbHBIX TEXHOJIOTHM, peau3aluy IporpaMmMel OakajgaBpuara ¢
MCTIOJIb30BAHUEM CETEBOM (POPMBI, pealn3aluy IporpaMMbl OakajgaBpuaTa MO WHAWBUIYAIbHOMY
y4eOHOMY IUIaHy (32 UCKJIIOYEHUEM YCKOPEHHOTO OOyYeHHMs ), a IPU YCKOPEHHOM OOYYCHUH — HE
6onee 80 3.e.

Cpox monyueHusi oOpa3oBaHus [0 MporpamMme OakanaBpuara (BHE 3aBUCHUMOCTH OT
MPUMEHSEMBIX 00pa30BaTEbHBIX TEXHOJIOTHH):

- B OYHOU Qopme oOydeHHUs, BKIIOYAs KaHUKYIIbI, IPEJOCTaBIsIEMbIE MOCIE MPOXOXKICHUS
rocy/1lapCTBEHHON UTOIOBOM aTTECTAlLlMH, COCTABIISIET 4 rona;

- B OYHO-320YHOM WM 3a04HOM (opMax oOyueHHs YBEIMUMBAETCS HE MEHee 4eM Ha 6
MecsIeB 1 He 6ojiee yeM Ha 1 Toj] 1o CpaBHEHUIO CO CPOKOM MOIy4eHuUs: 00pa3oBaHus B 04HOM (popme
o0y4eHUS;

- Ipu 0OyUYEHHUH 10 MHIUBHUAYaJbHOMY yu4eOHOMY IulaHy WHBaIHUI0B U jui ¢ OB3 moxer
ObITh YBEIMYEH IO UX 3asBJICHHUIO HEe OoJiee YeM Ha roj MO CPaBHEHHUIO CO CPOKOM MOTyYEHHS
00pa3oBaHMsl, YCTAHOBICHHBIM IS COOTBETCTBYIOIIEH (GOpPMBI 00ydeHusI.

[Tpu peanuzanuu nporpammsl OakanaBpuata Y HHBEPCUTET BIIPaBE NPUMEHSTH 3JIEKTPOHHOE
o0y4yeHue, TMCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOMOTHH. Peann3anus nporpaMmsel OakanaBpuara
C IPUMEHEHHUEM HCKIIOYUTEIFHO DJEKTPOHHOTO OOy4YeHUSs, JAMCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI HE JOMYCKAeTCsl.

DONeKTpoHHOEe O00y4YeHHe, AMCTAaHLIMOHHBbIE O0pa30BaTeIbHbIE TEXHOJIOTHU, MPUMEHSEMBbIE
npu 00y4eHUN HHBAIUIOB U JIUI] C OTPAHNYCHHBIMU BO3MOKHOCTSIMH 3/I0OPOBbS (Jjajiee — WHBAIHIBI
u muuna ¢ OB3), momkHB mpeaycMaTpuBaTh BO3MOXHOCTh MpueMa-Tiepeadyd HHGOpMaIluu B
JTOCTYIHBIX U HUX (OopMax.

Peanuzamuss  mporpammbl  OakanaBpuaTa — OCYIIECTBISIETCS ~ YHHUBEPCHUTETOM  Kak
CaMOCTOSITENTFHO, TaK U TTOCPEJICTBOM CETEBOH (POPMBEI.

[Iporpamma OakanaBpuaTa peaqu3yeTcss Ha TOCYIapCTBEHHOM s3bike Poccuiickoit
deneparnyu, €Ciii HHOE HE OMPEeNICHO JIOKATbHBIM HOPMAaTUBHBIM aKTOM Y HUBEPCHUTETA.

CTpykTypa mnporpaMmbl 0akajiaBpuaTa BKIIOYAeT 00s3aTelIbHYI0 YacTb M 4YacTh,
bopmMHpyeMyI0 yyaCTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHUH. CTpyKTypa mporpaMmMbl 6akanaBpuaTa
BKJTFOYAET CIICTYIONINE OJIOKHU:

baok 1 «/Aucuumiauasl (MOAYJM)», KOTOPHIM BKIIOYAET JUCHUILIMHBI (MOJIYJIH),
OTHOCSIIIMECS K 0O0s3aTeNbHOM 4YacTW MporpaMMbl U YacTH, (OPMUPYEMOM y4aCTHHKaAMU
00pa3oBaTeNbHBIX OTHOILIECHUI];

Baok 2 «IITpakTuka», B KOTOPBIM BXOAAT yueOHasi U MPOU3BOJICTBEHHAS TIPAKTUKH;

Baok 3 «I'ocynapcTBeHHAsi HMTOTOBasi aTTECTALMA», KOTOPBIM BKIFOYAET IOArOTOBKY K
MPOLEAYPE 3aIUTHI U 3aLIUTY BBIMTYCKHON KBaTU(PUKALMOHHON pabOThI

CTpykTypa nporpaMmmbl 6aKajiaBpuara

CtpykTypa nporpaMmsl 6akanaBpuata O6beM mporpaMMbl OakagaBpHuara
B 3aUETHBIX €IMHUIIAX
bioxk 1 JucuuniuHel (MOIyIH) He MeHee 180
biok 2 IIpakTuka He MeHee 15
biok 3 ["'ocyapcTBeHHAst UTOrOBasi aTTeCTALUs HE MeHee 6
O06Bem nporpaMmbl OakaaBprara 240

B pamkax bnoka 1 «/lucnummuael (Momynu)» mporpamma OakamaBpwara JOJDKHA
o0ecrneunBaTh pealn3aluio TUCHUIUIUH (Moaynei): - mo ¢uiocodun, uctopuu (ucropun Poccun,
BCEOOIIEH NCTOPHH ), THOCTPAHHOMY SI3BIKY, O€30TTaCHOCTH KU3HEICATCILHOCTH. - TI0 (PU3UIECKOM
KYJIbTYpE U CIOPTY B 00beMe He MeHee 2 3.e. JlucuuminHa mo Gu3n4ecKoi KylIbType U CIOPTY B
o0beMe He MeHee 328 akaJeMHMYECKHX YacoB, SBISETCH 0043aTeIBLHOM JJI1 OCBOCHHA, HE
MEPEBOJIATCS B 3.€. U HE BKIIOYAIOTCS B 00BEM MPOrpaMMbl OakalaBpuaTa, B paMKax dJEKTUBHBIX
JTUCIUTLINH (MOIysei) B ouHOM hopme 00ydeHus. JJucuanae! (MOIyIn) Mo PU3NIECKON KyIbType
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Y CHOPTY PEATU3YIOTCA B MOPSAIKE, yCTaHOBIEHHOM Y HUBepcuTeToM. s mun ¢ OB3 opranuzanus
YCTaHABIIMBAET OCOOBIA MOPSIIOK OCBOCHHS JUCIUIUIMH (MOAYJEH) Mo (U3MUYECKON KyIbType U
CIIOPTY C YYETOM COCTOSTHUS X 310poBbs (hitps://www.muctr.ru/sveden/ovz/).

B Baok 2 «IIpakTuka BXOJAT yueOHasl U MPOU3BOJCTBEHHAS PAKTHKU.

Tumb! yaeOHOH PaKTHKY:

— O3HAKOMUTEJIbHAS,

— TEXHOJIOTUYECKas,

— HKCIUTyaTallMOHHAs;

— HAy4YHO-HMCCIIe0OBaTeNNbcKass pabora (MOMyuyeHHE MEPBUYHBIX HABBIKOB  HAY4YHO-
HCCIIE0BATEIbCKON paboThI).

Turbel NpON3BOJICTBEHHON NTPAKTUKU:

— TEXHOJIOTHUYEeCKas (IIPOEKTHO-TEXHOJIOIMUYECKast);

— DKCIUTyaTallMOHHA;

— Hay4HO-McCle0BaTenbckas padora.

CriocoObl  TpoBeEHUS  MPOM3BOJACTBEHHOM NPAKTUKU:  CTAl[OHapHas;  BbIE3/HAs.
Opranu3anus BbIOMpaeT OJUH WJIM HECKOJIBKO THUIIOB Y4eOHOM M NpPOU3BOACTBEHHOW NPaKTHK.
YHHUBEpPCHUTET BIIPABE YCTAHOBHUTH JIOMOJHUTEIBHbBIC TUIIBI YU€OHOH M MPON3BOACTBEHHON MPAKTHUK.
Bbi0op MecT NpoXOoXAEHUs NPaKTHK JUIsl JMIl C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbS
MIPOU3BOJIUTCS C YIETOM COCTOSIHHSI 3I0POBBsI 00YJAIOIIMXCS U TPEOOBAHUI 1O TOCTYITHOCTH

B Baok 3 «I'ocynapcTBeHHasi MTOroBasi aTTecCTANMS BXOIAT:

— [IOJAFOTOBKA K Caye M cJlaya rocyJapCTBEHHOI0 IK3aMeHa (e€ciau Y HUBEPCUTET BKIIOUMIIA
roCy/1lapCTBEHHbIN IK3aMEH B COCTAB FOCYAAPCTBEHHON HTOTOBOM aTTECTALUN);

— IOATOTOBKA K IPOLIEype 3aIlUThI M 3al1Ta BHITYCKHOM KBanU(pUKaLnoHHOM paboTsl. [Ipu
pa3paboTKe MmporpaMMmbl OakajgaBpuara OOy4aronIuMmcs 00ecreYrBacTCs BO3MOXKHOCTh OCBOCHUS
ANEKTUBHBIX AUCHUIUIMH (MOIyNei) U (aKyIbTaTUBHBIX TUCHUIUIMH (MOIyIEH).

B pamkax mnporpammbl OakanaBpuaTa BbLACHAIOTCA 0O0fA3aTeNbHas YacTb M 4acTh,
dbopmupyeMas ydacTHUKaMH 0Opa3oBaTelIbHBIX OTHOIIeHUH. K o0s3aTenpHON YacTu mporpaMmel
OakasiaBpuaTa OTHOCSATCS TUCUUIUIMHBI (MOJYNM) U MPAKTUKH, oOecreunBaromue GopMupoBaHue
obmenpodeccuoHanbHbIX kKoMmnereHuuil, onpeaenseMbix ®PI'OC BO. B oOs3arenbHyro 4acTb
IIpOrpaMMbl OakanaBpraTa BKIKOYAIOTCS, B TOM YUCIIE: TUCHUIUIMHBI (MO/IYJIN ), YKa3aHHBIE B ITYHKTE
2.2 ®I'OC BO; nuctunianHbl (MOAYNH) 1o GrU3nYecKol KyIbType U CIIOPTY, pealu3yeMble B paMKax
broka 1 «Juctunmuuel (Momynu)». JUCHUTUIMHBL (MOIYNIH) U TPAKTUKH, OOECIEYHBAIOIINE
dbopMHpoBaHHE YHHMBEpCaJbHBIX KommeTeHuuil, ompenensempix @PI'OC BO, a Ttakke
npoecCHOHANBHBIX KOMIIETEHLUH, ONpelesieMbIX YHUBEPCUTETOM CaMOCTOSITENbHO, MOTYT
BKJIIOYAThCS B 00s3aTENbHYIO YacTh MpOrpaMMbl OakajaBpuaTa M (MJIM) B 4acTb, (GOPMHUPYEMYIO
y4acTHUKaMH oOpa3oBaTeNbHbIX OTHOIIEHUH. OO0beMm o00s3aTenbHON yacTu 0e3 ydera oObema
rOCyJapCTBEHHON HTOrOBOM aTTeCTallMM JOJDKEH COCTaBIIATh HEe MeHee 60 MpOLEeHTOB OOIIEro
o0beMa rporpamMmbl OakaiaBpuara.

VYHUBEpCUTET NOJKEH MPEeAoCTaBIATh MHBaMuAaM M juuam ¢ OB3 (mo ux 3asBiIeHHI0)
BO3MOXKHOCTh OOYYEHHsS 10 TIporpaMme OakajiaBpuara, YYWUTHIBAIOMIEH OCOOEHHOCTH UX
NCUXO(QHU3MUECKOTO0 Pa3BUTHUSA, HWHAMBUAYAJIBHBIX BO3MOXKHOCTEH M IpH HEOOXOAMMOCTH,
o0ecrnieunBaroIiel KOPPEKINI0 HAPYIIEHUH pa3BUTHS U COLIMATIbHYIO afJalTalli0 YKa3aHHbBIX JIUI]

Peanuzanus yactu (4acrteil) mporpamMmsbl OakajgaBpuaTa M HpPOBEIEHUE TOCYAAPCTBEHHOM
UTOTOBOM aTTecTali, B paMKax KOTOpPOW (KOTOpBIX) IO OOYy4aromMXCs TOBOJSATCS CBEIEHUS
OTPaHUYEHHOI0 JO0CTyna u (MiaM) B Y4eOHBIX LEISIX MCIOJB3YIOTCS CEKpPEeTHble 00pa3iibl
BOOPY’KEHUS, BOEHHOW TEXHUKHU, UX KOMIUIEKTYIOLUE U3JIENHs], HE JOMYCKAeTCsl ¢ MPUMEHEHHEM
AJIEKTPOHHOIO O0Y4YeHHs, JAWCTAaHIIMOHHBIX o0Opa3oBaTeNbHbIX TexHonoruil. Ilpum paspaboTke
IporpaMMbl OakajaBpuaTa YHHUBEPCUTET YCTaHABJIMBAET HAINPABJIEHHOCTH (MIPO(UIIL) MpOrpaMmbl
OakanaBpuaTa, KOTOpas COOTBETCTBYET HAIlPaBJIEHUIO MOJTOTOBKH B IIEJIOM MM KOHKPETH3UPYET
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cojiep KaHue TPOrpaMMBbI OaKaaBpraTa B paMKax HaIlpaBJICHH MOATOTOBKY ITyTEM OPUEHTAIIUU ¢
Ha!

—obmactp  (oOmactu)  mpodeccmoHambHON — AesTenbHOCTH W cdepy  (cdepsi)
poecCHOHALHOM IEATEIEHOCTH BBITYCKHUKOB;

— T (THIIBI) 337124 ¥ 33]1a494 TPOPECCUOHATIBHOMN JIeATEIbHOCTH BBHIITYCKHUKOB;

— TpU HEOOXOIUMOCTH HAa OOBEKTHI MPOPECCHOHATBHON JEATCILHOCTH BBITYCKHUKOB HITU
obmnacTh (00acTH) 3HAHUS

1.4 TpeOoBaHusl K MOCTYNAKILEMY

TpeboBaHMs K MOCTYHAIOIIEMY ONPEACIAIOTCS (heepabHbIM 3aKOHOAATEIbCTBOM B 001aCTH
oOpa3zoBanusi, B ToM uncie [lopsnkom mpuema Ha oOydeHue mo oOpa3oBaTeIbHBIM IpOrpaMmam
BbICIIETr0 00pa30BaHus — MporpaMMam OakajgaBpuaTa Ha COOTBETCTBYIOMIMNA y4eOHBIN TOI.

2 XAPAKTEPUCTUKA MPO®ECCUOHAJIBHOM JEATEJIbHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1. Obnacte npodeccuoHaIbHOMN AesTeIbHOCTH U chepa npodheccHOHaTbHON 1eATEIbHOCTH
BbINYCKHUKOB, ocBouBIIKX OOII OakanaBpuara, BKIOYAET:

25 PakeTHO-KOCMHUYECKasi MPOMBIIIICHHOCTh (B cdepax pa3pabOTKH HEMETaUNIMYECKUX
KOMIIO3ULMOHHBIX MaTepHalloB M IOKPHITUH B PaKETHO-KOCMHYECKOW IPOMBIIUIEHHOCTH,
BBHIMOJIHEHUST  (DYHIAMEHTANbHBIX HCCIEIOBATENbCKUX M NPUKIAIHBIX pabOT TOMCKOBOTO,
TEOPETUYECKOTO U 3KCIEPUMEHTAJBHOTO XapakTepa C IeJbl0 pa3paboTKU M JajbHEHIIEro
IIPUMEHEHUSI HEMETAJNIMYECKUX KOMITO3UIIMOHHBIX MAaTepHalloB M TMOKPHITUM B IPOU3BOJICTBE
PaKeTHO-KOCMUYECKUX KOMIUIEKCOB M CHUCTEM, MPOBEAEHHUS HAay4YHO-3KCIEPUMEHTAIbHBIX
UCCIEOBAaHUM MO  OTpabOTKE  CHELUAIM3HPOBAHHBIX  MapaMETpPOB  HEMETAUIMYECKHX
KOMITO3ULIMOHHBIX MaTepHajoB, UCIOJIb3YEMBbIX s IIPOM3BOJICTBA paKkeTHo-
KOCMHUYECKHX KOMIUJIEKCOB U CUCTEM, TEXHOJIOTUU X IPUMEHEHNUS)

26 XuMHUYECKOe, XUMHUKO-TEXHOJOTHYECKOE IPOM3BOJCTBO (B cdepax NPOEKTUPOBAHUS
U3JIeIUH U3 HAaHOCTPYKTYPHUPOBAHHBIX KOMITIO3ULMOHHBIX MAaTE€pPHAJIOB, OCYLIECTBICHUIO paboT IO
MPOEKTUPOBAHUIO U3/IENUI U3 HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MaT€pHAaJIOB);

40 CxBO3HBIE BHIBI MPOPECCHOHATHHON MAEATENBHOCTH B IPOMBIIUIEHHOCTH (B cdepe
OpraHu3ali W TPOBEJCHHS HAayYHO-UCCIEI0BATEIbCKUX M ONBITHO-KOHCTPYKTOPCKUX palboT B
001acTh XMMHUYECKOTO M XUMUKO-TEXHOJIOTHYECKOTO MPOU3BOJICTBA).

2.2. Tunel 3amad u 3agauu NpodeCcCHOHATBHON NIEATETbHOCTH, K KOTOPBIM TOTOBSITCS
BBIMYCKHUKH B paMkax ocBoeHust OOII GakanaBpuara:

— HAyYHO-HMCCIIEIOBATEIIbCKHE;

— TEXHOJIOTHYECKHE.

2.3. OObexktamu mNpoheCcCHOHATBHOM ACSITENIBHOCTH BBIMYCKHUKOB, ocBouBimx OOII
OakanaBpuaTa, Uil 00JacThio (007IaCTIMU) 3HAHUSA SBISIOTCSA:

— XUMHUYECKHE BEIIECTBA M CHIPHEBBIC MaTEpPUANBI JIJI MPOMBIIUICHHOTO MPOU3BOICTBA
XUMHYECKON TMPOAYKIINUH;

— METOJIbI M IPHOOPHI ONIPEICTICHHS COCTaBa M CBOMCTB BEIIECTB U MaTePHAJIOB;

— 00opynoBaHHe, TEXHOJOTHYECKHE IMPOIECCHl M MPOMBIIUICHHBIE CHUCTEMBI MONTYYEHUS
BEIIECTB, MaTEPUAIOB, W3JCIHH, a TaKXKe METOABl W CPEACTBA JIMATHOCTUKH W KOHTPOJIS
TEXHHUYECKOTO COCTOSIHUSI TEXHOJOTMUYECKOTO OO0OpYIOBaHMs, CpPEICTBA aBTOMATH3allUd W
VIIPaBIICHUS TEXHOJOTHICCKHUMH TPOIIECCAMU, METO/IBI M CPEJICTBA OIIEHKH COCTOSIHHSI OKPY KaroIIen
CpeIIbl U 3alIUTHI €€ OT BIUSHUS MPOMBIIIJIEHHOTO MTPOU3BOJICTRA.



3 CTPYKTYPA ITPOI'PAMMbI BAKAJIABPUATA

Copepxkanue U opranusanus o0pa3oBareabHOro npoiecca rnpu peainusanuu OOII Beiciiero
oOpa3oBanus — OakanaBpuar mo HampasieHUIO nmoAroToBkd 18.03.01 Xumudyeckasi TEXHOJIOTHS
periiaMeHTUPYeTCs:

—y4e0OHBIM TUTAHOM;

—KaJIeHJapHBIM y4eOHBIM TPapUKOM;

—paboyuMu IIporpaMMaMu JUCITUTIINH (MOTyJICH );

—pabounMu IporpaMMamMu MPaKTHK;

—IPOrpaMMOi roCyAapCTBEHHOM UTOTOBOM aTTECTAlINH;

—(hoHTaMH OTICHOYHBIX CPEJICTB;

—METOJIMYECKUMH yKazaHUuAMU 10 cooTBeTcTBYOIIEr OOIT;

—paboueit mporpaMmoii BOCTIMTaHUS;

—KaJICHJapHBIM [JIAHOM BOCIIMTATEIbHON PaOOTHI.

3.1. Y4eOnblii niian

VYuebnsiit mman OOl GakanaBpuara BKIIOYAET IMEPEUCHb TUCHUIUIMH (MOIYJIEH), IPAaKTHK,
aTTECTALlMOHHBIX HCHBITAHUNH MPOMEXKYTOUYHOH UM TOCYAApCTBEHHOM HWTOrOBOW aTTecTaluu
o0yJaromuxcs, JPYIHX BHIOB y4eOHOW AEATENbHOCTH C yKa3aHHEM HX o0beMa B 3a4eTHBIX
€IMHUIIAX, MOCIeA0BAaTEIbHOCTH U paclpelesieHus Mo MepuojaM oOyueHUs; BblaeseTcs o0beM
KOHTAKTHOM paboThl oOydarommxcsi ¢ mpenojaBareieM (MO BUAaM YYEeOHBIX 3aHATHH) U
CaMOCTOSITENIbHON paboThl 00Y4arOIUXCsl B aKaJEMHUUECKUX (ACTPOHOMMYECKHX ) yacax. it Kax 10t
IUCUUIUIMHBL  (MOIYJsl) W TPAKTHKH yKa3blBaeTcs (opMa NPOMEXKYTOUHOH —aTTecTanuu
00y4aroIuXxcs.

Y4eOHbIH MI1aH MPEICTABICH B MPHUIIOKCHHU.

3.2. KasenaapHblii yueOHbIii rpauk

[TocnenoBarenbHOCTh peanu3alMy MporpaMMbl OakanaBpuara IO TOJaM U CceMecTpam
(BKJIIOYasi TeOpeTHUECKoe 00y4YeHHE, NMPAKTUKH, MPOMEKYTOUHbIE U TOCYJapPCTBEHHYIO UTOTOBYIO
aTTeCTalllu, KAHUKYJIbI) IPUBOAMUTCS B KaJIEHIApHOM y4eOHOM rpaduxke.

Kanennaphsiii yueOHbIN TpaduK MpeICcTaBiIeH B IPUIOKEHHUH.

3.3. Pabouue nporpaMMbl TUCHMILIMH (MO1YJI€i)
B OOII 6akanaBpuarta B IpUIOKEHUU MPEACTABICHBI BCe padoune MporpaMMbl TUCITUTLINH
(Monymeii).

3.4. PaGoune nporpaMMbl NPAKTHK

OOII 6akanaBpuaTa npeaycMaTpuBaeT JOCTATOYHBIN Ui (OPMHUPOBAHUS, 3aKpEIUICHUS U
Pa3BUTHS MPAKTUIECKUX HABBIKOB M KOMITETEHITHIH 00beM npakTuku. [IpakTrka nmpeacraBiser coooi
BUJ] YU€OHBIX 3aHATUHN, HEITOCPEICTBEHHO OPHUEHTUPOBAHHBIX HA MPOPECCHOHATBHO MPAKTUUECKYIO
MOJATOTOBKY oOy4aromuxcs. [IpakThka 3akperuiser 3HaHUST HW  yYMEHHWs, npuoOperacmbie
o0y4aroIMMHUCS B PE3yJlbTaTe OCBOEHHS TEOPETUYECKMX KYPCOB, BBIpAOATHIBAET NMPAKTHUECKUE
HaBBIKH u CHIOCOOCTBYET KOMILIEKCHOMY (bopMHpPOBaHHUIO YHHUBEPCAIBbHBIX,
ob1enpogeccuoHaIbHBIX, MPO(EecCHOHANTBHBIX KOMIETEeHINI o0ydaromuxcs. [IporpaMmbl pakTHK
MIPUBEICHBI B PHIIOKECHHH.

[Tpu peanuzanun OOII 6akanaBpuata nperycMaTpUBalOTCS CIEAYIOIINE BUAbI TPAKTHK:

— yuebOHasi;

— MPOU3BOJICTBEHHAs

3.4.1. YueOHasi npaKTHKA
Tun npakTuku: o3HakoMuTeNbHas (ykaspiBaeTcs B coorBercTBUU ¢ I'OC BO).



3amaveil MpPaKTUKH SBJISETCS TMOJIY4YeHHE IEePBUYHBIX NPO(ECCHOHATBHBIX YMEHHH H
HaBBIKOB, B TOM YHCJIE€ IEPBUYHBIX YMEHUI U HAaBBIKOB HAYYHO-UCCIIEI0BATENbCKOU €SI TEIbHOCTH.
[IpakTuka ocymiecTBiseTcs B 00pa3oBareiabHON opraHu3anuu Ha kadenpax npoduns «TexHomorus
He(TEera30XuMUM, MPOMBIIUICHHOTO OPraHWYEeCKOr0 CHHTE3a, MOJUMEPHBIX M (DYHKIIMOHAIBHBIX
MaTepuaiaoB» (kadpeapbl «XHMHUYECKOM TEXHOJOTMHM IIJIACTUYECKUX MAacC», «TE€XHOJOTUHU
nepepaboTKH  TUTACTMACC»,  «XUMHYECKOH  TEXHOJOTHUH  IMOJHUMEPHBIX  KOMITO3UIIHOHHBIX
JIAKOKPACOYHBIX MATEPHAIIOB U MOKPBITUIY, «XUMUYECKON TEXHOJIOTUU YIIIEPOIHBIX MAaTEPUATIOBY).
PyKoBOACTBO MpakTHKOW OCYIIECTBIISIET TPENoJaBaTelb YKa3aHHBIX Kadenp, TeXHUYECKYIO
MOAJEPKKY OCYILECTBISIOT HHKEHEPHO-TEXHUYECKUN IEpCOHAII IO yueOHOMY MpoIieccy.

3.4.2. Ilpou3BoACTBEHHAs] IPAKTUKA

Tun npakTUKK: TEXHOJIOrMYecKast (IPOEKTHO-TEXHOJIOTnYeCcKas)

3agaueil NpaKTUKHU SIBJIAETCS IPAKTUYECKOE O3HAKOMIIEHUE U U3y4EHHE ITPOLIECCOB B 00JIaCTH
TEXHOJIOTUH HE(PTETra30XMMHUH, HPOMBIILJICHHOTO OPraHWYEeCKOro CHHTE3a, a TaKXKe METOIOB
HOJTyYEeHHUs MTOJIMMEPHBIX U (YHKIMOHAIBHBIX MaTepuaioB. O3HaKOMIIEHUE C METOJJaMH KOHTPOJIS U
YIpaBJICHUS! TEXHOJIOTMYECKIMHU MIPOIlecCaMi U PabOTOM TEXHOIOTHIECKOT0 000py10BAHUS.

[TpakThka oOCyHIECTBIIAETCA HA MNPEANPUATHAX, C KOTOPBIMHU 3aKJIIOYEHBI JOTOBOPBHI O
IIPAaKTUYECKOW noAroToBke. [IpakTrka nmpoBOAUTCSA B OJHOM W3 MOAPA3ACICHUN IPEANPUATHA WIH
OpraHM3alyii, B YHUCIO KOTOPBIX MOTYT BXOJWTB: IPOU3BOJICTBEHHBIE LIEXH, TEXHOJIOTHYECKUE
OTJIEJIbl U HAYYHO-UCCIIEA0BATEIBCKUE EHTPBI

3.4.3. HayuHo-uccienoBarejbckas padora

Tumn npakTUKu: HAyYHO-HCCIIEA0BaTENbCKas padora.

3amadell  HAyYHO-HMCCIIENOBATEIbCKOM  pabOThl  SABIAETCA  W3Yy4EHHE  KOHKPETHOI'O
NPOM3BOACTBEHHOIO IpoIlecca IO  pe3yiabTaTaM BBIOpaHHOrO OOBEKTa Il  Hay4HO-
MCCIIEIOBATEIILCKOW MJIM TPOCKTHOM NEATENbHOCTH; M3yYCHHWE CUCTEMBI YIPABJICHUS KauyeCTBOM
NPOIYKINH, TEXHUKO-?PKOHOMHUYECKHX IOKa3aTeaeld, MEPONpUSITHH MO TeXHHKE Oe30HacHOCTH H
OXpaHE OKPYXKAIOMICH Cpelbl; MPUOOPETCHHE HEOOXOJUMBIX MPAKTUYCCKUX HABBIKOB IS
BBITIOJITHEHUSI BBITYCKHOW KBAIM(HUKAIMOHHONH paboTel. HaydHo-uccnemoBarenbckas paboTa
OCYyHIIECTBIISICTCS B 00pa3oBaTeNbHOW oOpraHm3anmuu Ha Kadenpax npoduns «TexHomorus
He(TEera30XuMHIH, MPOMBILIUIEHHOTO OPraHMYeCKOr'0 CHHTE3a, MOJMMEPHBIX U (YHKIMOHAIBbHBIX
MarepuaioBy (Kaeapbl «XUMHUYECKOW TEXHOJOTMHM IUIACTUYECKUX MacCC», «TEXHOJIOTHH
nepepaboTKH  IMJIAacCTMAacc»,  «XUMHUYECKOW TEXHOJOTMH  MOJMMEPHBIX  KOMITO3UIIMOHHBIX
JIAKOKPACOYHBIX MATEpUAJIOB U MOKPBITUIY», «XUMUUYECKON TEXHOJIOTUN YTIIEPOIHBIX MAaTEPUAJIOB))
W/WIM B OJHOM W3 TMOJPA3/eieHUN NPEANPHUSITHS, OpPraHU3alUi, C KOTOPHIMHM 3aKJIIOUYEHBI
COOTBETCTBYIOLIME JJOTOBOPHI O MPAKTHYECKON MOATOTOBKE.

3.4.4. llpenaunjioMHas NPaKTHKA

Tun npakTUKK: NpeAIUIUIOMHAs IPAKTHKA.

3amayeil MpakTUKM SBISAETCS MaKCHUMajbHOE INPUOIMKEHHE K BBIIOJIHEHUIO BBITYCKHOU
KBAJTM(HUKAIIMOHHOHN paboTHI, T.€. COOp U U3yUYeHUE HAYYHO-TEXHUUECKOW NH(OPMAIIMH 110 TEMAaTHUKE
UCCIIEIOBaHMsI, MPOBEACHNE SKCIIEPUMEHTOB 110 BHIOPAaHHON METOJIMKE, aHAIM3 UX PEe3yJIbTaTOB U
MOJroTOBKa JaHHbIX JuIst Hanucanusd BKP u nmyonukanuii. [lpaktuka ocymectsisercs B PXTY um.
JI.1. MenpneneeBa u (Win) Ha NPEANPUATUAX, C KOTOPBIMU 3aKIIFOUEHBI IOTOBOPHI O IPAKTHUECKOMN
MOJroTOBKe. BBIOOp MECT MPOXOXKACHUS MPAKTUK JUIS JIUI[ C OIpaHMYEHHBIMH BO3MOXKHOCTSMU
3/I0pOBbS MPOU3BOJUTCS C YYETOM COCTOSHUS 3/I0pOBbS OOYyYaromIMXCS M TpeOOBaHUSAMHU IO
JOCTYITHOCTH.

3.5. [Iporpamma rocyaapcreeHHoi urorosoi arrecranuun (I'MA)
[Iporpamma rocymapCTBEHHOW HWTOTOBOW arTecTtanuu siBisiercs mpuiokennem k OOII
OakanaBpuara.



B rocymapcTBeHHYIO MTOTOBYIO aTTECTAI[MIO BXOJAT BBIMOJHEHHWE M 3AIIUTA BBITYCKHON
KBAJTM(HUKAIIMOHHOHN paboTBhI.

3.6 ®ona ouenounbix cpeacts (POC)

®DOC coznaercs B cootBercTBHH ¢ TpeboBanussMu OI'OC BO aiis aTTecTanum 00yJaromuxcs
Ha COOTBETCTBHE HMX YUCOHBIX JOCTHKCHHI TMOATamHBIM TpeboBaHUsM coorBercTBYyRommei OOIL
OakajaBpuaTa JUIsl TPOBEICHHS TEKYIIEro OICHWBAHUSA, a TAKXKE IMPOMEKYTOUYHOH aTTeCcTallud
obyqaromuxcsa. POC sBnsSeTCS COCTABHOM 4YacThbl0 HOPMATHBHO METOAMYECKOrO obOecreueHus
CHUCTEMBI OLICHKH KauecTBa ocBoeHUs odoydaronumucs OOII, Bxoaut B cocraB OOIT 6akanaBpuara.

DOOC — KOMIUIEKT METOJUYECKUX MaTepHalioB, HOPMHUPYIOIIMX MPOLEIypbl OLEHUBAHUS
pe3yIbTaTOB 00yUYEHUS, T.€. YCTAHOBIICHUSI COOTBETCTBHUS YUE€OHBIX JOCTHKEHUN 3aIJTAaHUPOBAHHBIM
pesynbratam obOydenuss u TpeboBanusiMm OOIIl OGakamaBpuaTa, pabOYMX MPOrpaMM IUCIUTUIMH
(MoyIeit) v IpaKTHK.

DOC chopMupoBaH Ha OCHOBE KITFOUEBBIX TPUHITUIIOB OLICHUBAHMS:

— BaJIUAHOCTH: OOBEKTHI OIEHKH JOJIKHBI COOTBETCTBOBATH ITOCTABICHHBIM IIEJISIM O0YUCHUS;

— HAJICKHOCTH: HCIIOJIb30BAHKUE €IMHOOOPA3HBIX CTAHIAPTOB M KPUTEPUEB ISl OLICHUBAHUS
JIOCTHIKCHMH;

— OOBEKTUBHOCTHU: pa3HbIe O0YYAIONINECS AOKHBI UMETh PABHBIE BO3MOXKHOCTH JOOUTHCS
ycrexa.

®OC no pucuuiuiviHaM, npaktukam, ['IA npuBeneHsl B IPUI0KEHUH.

NHBammaM W JuIiaM ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS (IO MX 3asIBICHHIO)
MIPEIOCTABIISICTCS BO3MOKHOCTh 00y4denus no OOII GakanaBpuara, yauTHIBAIONIEH OCOOCHHOCTH UX
MCUXO(U3UUECKOTO Pa3BUTHs, WHAMBUAYAIbHBIX BO3MOXXHOCTEH U, MPU HEOOXOAUMOCTH,
o0ecrneunBaroIIell KOPPEKIUIO HAPYIICHUH PA3BUTHS U COLUATBHYIO aaTaIHIo.

3.7. PaGouass nporpaMMa BOCIIUTAHUS

PaGouass mporpamMma BocnuTaHus, pa3paOoTaHHas W YTBEpXKAEHHas 00pa3oBaTeIbHOMN
OpraHu3alyel, OmpeAenseT KOMIUIEKC OCHOBHBIX  XapaKTEPUCTHK  OCYIIECTBISIEMOH B
0o0pa3oBaTeNbHON OpraHU3allid BOCIMTATENILHOW paboThl IO COOTBETCTBYIOLIEH OCHOBHOM
o0Opa3oBaTenbHON TPOrpaMme:

— 1IeJ1b, 33/1a4M, OCHOBHbIE HAIIPABJICHUs U TEMbI BOCTIUTATEILHON pabOTHI;

— BO3MOXHBIE (OPMBI, CPEICTBA M METOABl BOCIHTAHHS, BKJIIOYAs HCIOJIH30BAHUE
BOCIIUTATEIHHOI0 MOTEHIIMANA AUCHUIUINH (MOTyeil);

— MOAXOJbl K WHAWBHIYAIH3AIUU COJEPKAHWUS BOCIHTAHUS C YYETOM OCOOCHHOCTEH
oOyuaronuxcs;

— mnokaszaTtenu 3(Q(EeKTUBHOCTH BOCIMTATENbHOW pabOThl, B TOM YHCIE IUIAHUPYEMBbIE
JIMYHOCTHBIE PE3yJbTaThl BOCHUTAHNUS, U HHbIE KOMITOHEHTHI.

3.8. KajiennapHblIii I1aH BOCIIMTATEJILHOM PadoThI

Kanenmapuelii miaH BOCHHUTATEIbHOW pabOThl, pa3pabOoTaHHBI U  YTBEPKICHHBIN
o0pa3oBaTeNbHONW OpraHM3aluel, COJAEpKUT KOHKPETHBIM IepedeHb COOBITMH M MepONpHsITHN
BOCIIMTATEIbHOW HAIPaBI€HHOCTH, KOTOpPbIE OPraHU3YIOTCS W MPOBOAATCS 00pa3oBaTeIbHOU
opraHuzaned M (WIM) B KOTOpPBIX OOpa3zoBaTelbHas OpraHM3allus NPUHUMAET ydacTue, B
COOTBETCTBUHM C OCHOBHBIMH HAIIPaBICHUSIMH U TEMaMHU BOCHHUTATEIbHOW pabOThl, BEIOpAaHHBIMU
¢dbopmamu, cpeicTBaMU U METOAaMU BOCIIUTaHUS B y4eOHOM IOy MM MepHOie 00yUeHHS.

4 PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMbI BAKAJTABPUATA

CoBOKYNHBIH 0XHMJaeMbIi pe3yibTaT oOpa3oBaHHs MO 3aBepiieHuH ocBoeHus OOII
OakanmaBpuaTa ONpeAeseTcs MpUOOpPETaeMbIMU BBIMTYCKHUKOM KOMIIETEHIMSMH, T.€. €ro



CIIOCOOHOCTSIMU TIPUMEHSITh 3HAHWS, YMECHHS, HAaBBIKM W JMYHBIC KAa4eCTBA B COOTBETCTBHHU C
3aagaMu podeccuoHaIbHON NeITeThHOCTH.
B pesynbrate ocBoenuss OOII 6akanaBpuaTa y BBITYCKHHKA JOHKHBI OBITH C(HOPMHUPOBAHBI
YHHUBEpCaJbHbIE, 001IenpodeccuoHanbHbIe U MPodecCHoHANIbHBIE KOMITETESHITHH.
Brimyckuuk, ocBouimii OOII, nommkeH 00y1agaTh ClIeayOMUMHA KOMIIETCHITUSIMH.

4.1 YHnBepcaanue KOMIICTCHIHMHA BBIITYCKHUKOB 1 HHAUKATOPbI UX TOCTHKCHUSA

HaumenoBanue
kareropud (rpynmsl) YK

Kox u saumenosanue YK

Kon n nanmMeHnoBanue uHaUKaTOpa
noctmxenus YK

CucreMHOE 1
KPUTHYECKOE MBIIUICHUE

YK-1. Cnocoben
OCYIIECTBIISATH TIOUCK,
KPUTUYECKHI aHAIN3 U
CHHTE3 HH(pOpMaINH,
HNPUMEHATh CUCTEMHBIH
MOJIXO/ JUIsl PELICHUS
IIOCTABJICHHBIX 33J1a4.

YK-1.1 3Haer METO/IbI
KPUTUYECKOTO  aHalW3a W
uHpOpMaLY, TPUMEHEHUS
NOJX0Ja, OCHOBAaHHOTO Ha  HAayYHOM
MHUpPOBO33PEHUH TpPU  pEIIeHUH  3ajad
npodeccHOHaIbHON AEATETbHOCTH;
VYK-1.2 VYmeer aHanu3upoBarh
BBIJIETISS €¢ 0a30BbIE COCTABIISIOININE;
VYK-1.3 Ymeer HaxoauTh U KPUTUYECKU
aHAJIM3HPOBAThH uH(pOpMaIHIo,
HEOOXOUMYIO JUIS PEIIEHUS TOCTaBICHHON
3a1a4H;

VK-1.4 VYwmeer ompenenirb U OIEHUBATH
BapUaHThI BO3MOXKHBIX PELICHUH 3a1a4H;
VYK-1.5 Bnaneer HaBbIKaMH pacCMOTPEHUS
BO3MOXXHBIX BAapUaHTOB pEIICHUS 3a]aud,
OLICHUBAHMSI UX JOCTOMHCTB M HEIOCTATKOB.

ITOKMCKA,
CHUHTE3a
CHCTEMHOTI'O

3ajauqy,

Pazpabotka u
peanu3aius MpoeKToB

VK-2. Criocoben
ONpeNeNsaTh KPyr 3a/1a4 B
paMKax MOCTaBJICHHOMN
IEJIU U BIOUpATh
OIITUMAJIBHBIC CITOCOOBI
UX PEUIEHUs, UCXOIS U3
JIEUCTBYIOIIMX MPABOBBIX
HOPM, UMEIOLIUXCS
PECYPCOB 1 OrpaHUYEHUI

VK.2.1. 3naer npaBuia v yCIOBHOCTH IIPU
BBITIOJIHCHUH KOHCTPYKTOPCKOM
JIOKYMEHTAIlMU [TPOEKTa

VYK-2.2. 3naeT oCHOBBI pacuera Ha
MPOYHOCTH, )KECTKOCTh U YCTONYUBOCTh
AJIEMEHTOB 000PYAOBaHUS XUMHUYECKOM
MPOMBIIIJICHHOCTH

VK-2.3. 3HaeT TEXHOJOTUYECKHE PACUEThI
anmnapaToB XUMHYECKOH MPOMBIIIIEHHOCTH

VK-2.4. YmMeer onpenensitb 0xKuaaeMbie
pe3yNbTaThl MPOSKTUPOBAHUSI DJIEMEHTOB
000pyTI0BaHUSI XUMHUECKOU
MPOMBIIIJICHHOCTH

VYK-2.5. Ymeer onpenensits criocod
pelIeHnsl KOHKPETHOM 3a/1a4i IPOEKTa,
BBIOMPAs ONITUMAJIBHBIN CIIOCO0 M KCXOIS U3
JIEUCTBYIOIIMX MPABUJI U TPAHUYHBIX
YCIJIOBH MPH BBIITOJIHEHUH POEKTHON
JIOKYMEHTAIlMU U UMEIOIIHNXCS PECYPCOB U
OrpaHUYEHUN

VYK-2.6. YMeer pemiath KOHKPETHBIE 33/1a41
poeKTa TpeOyeMOoro KauecTa  3a
YCTaHOBJICHHOE BpPeMsI
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VYK-2.7. YMeeT myOaudHO MpeacTaBIsaTh
PE3YNIBTATHl PEHICHNUs] KOHKPETHOH 3a1a4un
IPOCKTA

VK-2.8. Bnaneer ciocobamu 1 mpueMaMu
M300paKeHUS JIIEMEHTOB XUMUYECKOTO
000py1I0BaHUS B OJJHOM M3 TpapuuecKux
CHCTEM

VK-2.9. Bnageer MeTogaMu MEXaHUKHA
MIPUMEHUTEIBHO K pacueTaM armapaToB
XUMHUYECKOW MTPOMBIIICHHOCTH

VK-2.10. Baageer HaBeIKaMu
MPOSKTUPOBAHMS IIPOCTEHIIIMX alapaToB
XUMHYECKON MPOMBIIUICHHOCTH

Komannnas pabora u
JUJIEPCTBO

YK-3. Crocoben
OCYIIECTBIISATh
COIHAILHOE
B3aUMOJIENCTBUE U
pean30BBIBATH CBOIO
pOJIb B KOMaH]IE

VK-3.1. 3Haer ¥ moHUMaeT 0COOEHHOCTHU
MOBE/ICHUS PAOOTHUKOB MPEATPUATUI
XUMHUYECKON POMBIIICHHOCTH

VK-3.2. 3HaeT 0OCHOBHBIE THIIBI COLMATIbHBIX
B3aMMOJIECTBUM M COLIMAILHO-
TICUXOJIOTHYECKHE KPUTEPHH

3¢ (HEKTHBHOCTH YIPABJICHUS KOJUIEKTHBOM

VK-3.3. YMeer B3auMO1€HCTBOBATE C
JNPYTUMH YWICHAMH KOMaH/Ibl, B TOM YHCIIC
y4acTBOBaTh B 0OMeHE HH(pOpMaIuei,
3HAHUSMHU U OIBITOM

VYK-3.4. YMmeer ucnonab30BaTb COBPEMEHHbIE
COIMATLHO-TICUXOJIOTHYECKUE TEXHOJIOTUU
yIpaBiIeHUs KOJJICKTUBOM

VYK-3.5. Bnaneer 0CHOBHBIMH METOJIaMU
cOopa u ananu3a uHGopmaIuu,
CIOCOOCTBYIOIIEH Pa3BUTHIO 00IIIEH
KYJIBTYPbI ¥ COITUAIU3AIMH JTUTYHOCTH

VK-3.6. Bnageer cnoco6aMy MOTHBAILIMHU
YJIEHOB KOJIJICKTUBA K TMYHOCTHOMY U
po(hecCHOHATILHOMY Pa3BUTHIO

KommyHnukanus

VK-4. Cnocoben
OCYILIECTBIIATh ACIOBYIO
KOMMYHUKAIUIO B YCTHOMU
U MUCbMEHHOH opmMax Ha
rOCy/IapCTBEHHOM $I3bIKE
Poccuiickoit enepanuu
Y MTHOCTPAHHOM(BIX )
s3bIKe(ax)

VK-4.1. 3HaeT OCHOBHBIE CITOCOOBI
COYCTAEMOCTHU JICKCUYCCKUX CAUHUIL U
OCHOBHBIE CJIOBOOOpa30BaTEIbHBIC MOICIH,
pYCCKI/Ie OKBHUBAJICHTHBI OCHOBHLIX CJIOB U
BhIpOKEHUI MPodecCHOHAILHOW PeUH

VK-4.2. 3HaeT OCHOBHBIE TPUEMBI U METO/IbI
pedepupoBaHUsa U AHHOTHPOBAHUS
JUTEPATYPHI IO CHETHATHHOCTH, TIPUEMBI
paboThI ¢ OPUTMHAIBHON JIUTEPATYPOH IO
CHEeIHUATBHOCTH

VYK-4.3. 3HaeT naccUBHYIO U aKTUBHYIO
JIEKCHKY, B TOM YHCIie, OOIICHAyYHYIO U
CHelHaTbHYIO TEPMUHOJIOTHIO,
HEOOXOIUMYIO TSl PEIICHHS CTaHJaPTHBIX
KOMMYHHUKATHBHBIX 33]1a4
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VK-4.4. YMeeT ucnoab30BaTh
WH(OPMAITMOHHO-KOMMYHHUKAIIHOHHBIC
TEXHOJIOTUH MPHU TIOUCKE HEOOXO0TUMOMA
UH(OPMAIIMU B TIPOIECCE PEIICHUS
CTaH/JIAPTHBIX KOMMYHHKATUBHBIX 33729 Ha
rOCyJIapCTBEHHOM U MHOCTPAHHOM SI3bIKaX

YK-4.5. Ymeer paboTath ¢ OpUrHHAILHON
JIUTEPATypPOii IO CHIEHUATIBHOCTH CO
CIIOBapeM

VK-4.6. Bnageet BeneHrueM Ie10BOMI
MEPETHUCKH Ha UHOCTPAHHOM SI3BIKE,
PEYCBOM JIEATEITLHOCTHIO PUMEHHUTEIBHO K
cdepe ObITOBOI U TTpodeccrnoHaTEHON
KOMMYHUKAITUH

VK-4.7. BnageeT BeJiecHUEM JI€JIOBOH
MEPEIHUCKH ¢ YI€TOM 0COOCHHOCTEH
CTHUJIINCTHUKH O(bHHHaHBHBIX n
HEO(DUITUATLHBIX ITUCEM, COLTUMOKYITBTYPHBIX
pa3nuuunii B (hopMare KOPPECIIOHICHIINH Ha
rOCyJIapCTBEHHOM U MHOCTPAHHOM SI3bIKaX

VYK-4.8. Bnaneer HaBbIKaMH peueBOi
JeSITeIbHOCTH IPUMEHUTEIBHO K cepe
OBITOBOM U MPOPECCHOHANTBHON
KOMMYHHKAIMH, OCHOBAMHU NYOJUYHOM peun

VK-4.9. BnazgeeT 0CHOBHOM MHOSI3BIYHON
TEPMHHOJIOTHCH CIIeNUaTIbHOCTH, OCHOBAMHM
pedepupoBaHusl U aHHOTHPOBAHUS
JIUTEPATYPHI 110 CIIENHUATBHOCTH

MexKkynpTypHOE
B3aNMOJICHCTBHE

VYK-5. Cnocoben
BOCIIPHHUMATh
MEXKKYJIBTYPHOE
pa3HooOpasue oo1ecTBa
B COIMAIbHO-
HCTOPUYECKOM,
9THUYCCKOM U
¢dumocopckom
KOHTEKCTax

VYK-5.1. 3HaeT 0OCHOBHBIE 3aKOHOMEPHOCTH
HCTOPUYECKOI0 MPOIIecca U ATaIlbl
HCTOPHUYECKOT0 pa3Butusi Poccun

VYK-5.2. 3HaeT 3THO-KyJIbTypHBIE U
COLIMATILHO-TIOJINTUYECKHUE TPOLIECCHI
CTAaHOBJICHUS POCCUHUCKOU
rOCYIapCTBEHHOCTH

VYK-5.3. 3naet mecto u posb Poccuu B
HCTOPUH YE€JIOBEYECTBA U B COBPEMEHHOM
MHUpE

VYK-5.4. 3HaeT OCHOBHBIE pPa3AEibl U
HarpaBJjeHus: GUII0coPuu, a TAK)KE METOIBI
U pueMbl PUI0cOPCKOro aHaIn3a npooieM

VYK-5.5. 3naeT HpaBCTBEHHBIE IIEHHOCTH,
MPEJICTABICHUS O COBEPIICHHOM YEJIOBEKE B
Pa3IMYHBIX KYJIBTYpax

VK-5.6. YMeeT OCMBICTUBATH COLIUAILHO-
MOJINTUIECKHE MTPOIIECCHI, COOBITHS U
sBieHus: B Poccun 1 MupoBoM cooOIiecTBe
B UX JUHAMUKE U B3aHMOCBS3H,
PYKOBOJCTBYSCH IPUHIIMIIAMUA HAYYHOU
00BEKTUBHOCTH M UCTOPU3MA
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YK-5.7. Ymeer popmMupoBaTh U
apryMEHTHPOBAaHHO OTCTaNBATh
COOCTBEHHYIO MO3UIIHUIO 110 Pa3INnYHbIM
npoOieMaM UCTOPUH

VYK-5.8. YMeer noHMMAaTh U aHAJIM3UPOBATh
MHPOBO33pPEHYECKHUE, COIIHATBHBIC 1
WH/IMBUyaJIbHBIE IPOOJIEMBI COBPEMEHHON
KHU3HU

VYK-5.9. YMmeer rpaMOTHO BECTH TUCKYCCHIO,
apryMEHTHPOBAaHHO OTCTaHBATh CBOIO
MO3HIIMIO IO 3HAYUMBIM (PHUIT0CO(HCKUM
npoOieMaM COBPEMEHHOM KHU3HH, ONUPAsCh
Ha HapaOOTaHHBIN B HcTOpUH (puocodun
Marepua

VYK-5.10. YMeeT KOHCTPYKTUBHO
B3aUMO/ICHCTBOBATS C JIFOJIBMH C YI€TOM
aHaJN3a UX COIMOKYJIBTYPHBIX
0COOCHHOCTEH B IIETISIX YCIIEHIHOTO
BBINOJIHEHUS! TPO()ECCHOHANIBHBIX 3a/1a4

VYK-5.11. BnageeT npencraBieHUs MU 00
HUCTOPUH KaK HayKe, OCHOBaMH
HMCTOPUYECKOTO MBIITUICHHS

VK-5.12. Bnageet npencraBieHussMu 00
OCHOBHBIX 3Talax B UCTOPHUU Y€JIOBEYECCTBA
1 X XPOHOJIOTHHN

VK-5.13. Bnaneer HaBBEIKaMH aHAJIN3a
HMCTOPUYECKUX UCTOYHUKOB

VYK-5.14. Bnaneet HaBbikamu punocodckoit
KYJbTYPBI JJIs1 BHIPAOOTKH CHCTEMHOTO
IIEJIOCTHOTO B3IJISAIa HA JEHCTBUTEILHOCTD

Camoopranuzanus u
camopa3zBuTHE (B TOM
qrcie
3/10pOBbeCOEPEKEHUE)

VK-6. Criocoben
YIPaBJISITh CBOUM
BpEMEHEM, BBICTPANBaTh
U pealin30BbIBaTh
TPACKTOPHIO
CaMOpPAa3BUTHSI HA OCHOBE
MPUHIIUIIOB 00pa30BaHUs
B T€UCHHE BCEH KU3HHU

VK-6.1. 3naet comaibHO-
TICUXOJIOTHYECKUE TEXHOJIOTUU PA3BUTHUS U
CaMOpPa3BUTHUS

VK-6.2. 3HaeT cBOM JINYHOCTHBIE,
CUTYyaTUBHbIE, BpEMEHHbBIC U IPyTUE
pPECYPCHI M MIX TIPEJIEIBI

YK-6.3. YMeer 1m1aHupoBarth U pemaTh
3aJ1a4i COOCTBEHHOTO MPOECCHOHATBLHOTO
U JINYHOCTHOT'O Pa3BUTHSI

VK-6.4. YMeeT KpuTHUECKH OLICHUBATh

3¢ (HEeKTUBHOCTH MCTIOIH30BAHHS BPEMEHU U
JIPYTHX PECYPCOB TPU PEIICHUU
MOCTABJICHHBIX 33724

VK-6.5. Bnageet npueMamu aHanusa
COOCTBEHHBIX JACHCTBUIA IPH YIPaBIECHUN
KOJIJICKTUBOM U HpI/I CaMOOpFaHI/I3aHI/II/I

YK-6.6. Bnageet npeanoctaBieHHBIMU
BO3MOYKHOCTSIMH JUTSI TPUOOPETEHUST HOBBIX
3HAaHUH U HAaBBIKOB
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VK-7. Criocoben
MOAAEP>KUBATH TOJIKHBIN
YpOBEHb (PHU3HUECKOM
IOJITOTOBJICHHOCTH IS
obecneyeHus
MMOJTHOIICHHOM
COLIMAJILHOU U
npohecCHOHATBLHOM
eITEIbHOCTH

VYK-7.1. 3HaeT poiib U 3HaUEHUE
(du3MUeCcKOil KyIbTYpPhI B )KU3HHU YEIIOBEKA
oOriecTBa; BUIbI (PU3MUECKUX YIPAKHEHHIA;
HAaYYHO-TIPaKTHYECKHE OCHOBBI (PU3HUYECKOI
KYJBTYPHI M 3JJ0pOBOTO 00pa3a KU3HU

YK-7.2. YMmeeT noaaepkuBaTh JTOHKHBII
YpOBEHb (PM3HUYECKOM MOATOTOBIEHHOCTH
71 o0ecIieueHus MOJIHOLIEHHOM
COLMAIbHON U MPO(ecCHOHANTBHOM
JIeTEIbHOCTH

VYK-7.3. YMeeT ucnoiab30BaTh OCHOBBI
(U3UYECKON KYJIbTYPHI JUIsl OCO3HAHHOTO
BEIOOPA 3I0pPOBBE COEpErarmux
TEXHOJIOTHH C y4€TOM BHEIIHUX U
BHYTPEHHHUX YCJIOBHI peaau3alnuu
PoeCCHOHATBHON JEATEHHOCTH

VYK-7.4. Bnaneer cpeacTBaMu U METOIaMH
YKpEeIIEHUs 3J0POBBS, PUINUECKOTO
CaMOCOBEPILIEHCTBOBAHUS; TOJKHBIM
ypoBHEM (PUZUYECKON MOATOTOBICHHOCTH
J1s1 o0ecTieueHus MOJTHOLIEHHON
COIMATBHOM U PO ECCHOHATHHON
JIeATETbHOCTH

BbesomacHocTh
KHN3HCACATCIBHOCTU

YK-8. Cniocoben
CO3/7aBaTh U
MO/IIEPKUBATH B
MOBCEHEBHOM KU3HU U B
npodecCuOHAIbHON
JIeATETbHOCTH
Oe30MacHbIe yCIOBUS
KU3ZHEACITENIBHOCTHU JUIst
COXpaHEHHUs IPUPOTHON
cpensl, o0ecredeHus
YCTOMYHBOTO Pa3BUTHUSA
00I11eCTBa, B TOM YHCJIE
P YIpo3e U
BO3HHKHOBEHUHU
Ype3BbIYAWHBIX CUTYaLUI
¥ BOEHHBIX KOH(JIMKTOB

YK-8.1. 3naeT ocHOBHBIE TeXHOC(HEPHbBIE
OMAaCHOCTH, UX CBOMCTBA U XapaKTEPUCTUKHU

VK-8.2. 3naer xapakTep BO31EUCTBUS
BPE/IHBIX U OMACHBIX ()aKTOPOB Ha YeIOBeKa
U TIPUPOJHYIO CPEAY, METOBI 3aLTUTHI OT
HUX MPUMEHHUTEIHHO K chepe cBoei
podecCHOHANTEHOM e TeNbHOCTH

VK-8.3. YMmeer ob6ecnieunBaTh 0e301acHbIE
u/vunu KoM(OPTHBIE YCIOBUA TPYAa Ha
pabodeM MecTe, B TOM YHCJIE ¢ TTOMOIIBIO
CPEJICTB 3alIUThHI

VK-8.4. YMeer BBISABIST U YCTPAHATh
po0JIeMbl, CBA3aHHbIE C HAPYIICHUSIMU
TEXHUKH O€30MTaCHOCTH Ha pabouem mecTte
IPUMEHHUTEIBHO K cepe cBoei
poeCCHOHAIBHON e TETHHOCTH

VK-8.5. YMeer ocymecTBIsTh I€UCTBUS IO
MIPEIOTBPALIICHUIO YPE3BBIYANHBIX CUTYaIIUH

VK-8.6. BnageeT 3akoHO1aTEILHBIMU U
HOPMAaTHUBHO-TIPABOBBIMU aKTaMH B 00J1acTH
0€30MacCHOCTH 1 OXPaHbl OKPY’KaroIe
Cpeabl

VK-8.7. Bnaneer cnocobamu u
TEXHOJIOTUSIMU 3aIIUTHI B UpE3BbIUAHHBIX
CI/ITyaI_[I/ISIX U B YCJ'IOBI/IHX BOCHHOTI'O BpeMeHI/I

VK-8.8. Bnageetr moHITHHHO-
TEPMHHOJIOTHYECKHUM aIllapaToM B 00JIacTH
0€e30IMacHOCTH
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VK-8.9. Bnageer HaBBIKaMHU

paroHa M3 MPOPECCHOHATBHON
JIEATEILHOCTH C 1[EJbI0 00eCIeUeHuUs
0€30IMacCHOCTH 1 3alUThl OKPYKAIOIIEH
Cpeabl

VK-9. Criocoben
HCIIOJIB30BATh OA30BBIE

VK-9.1. 3Haer u moHUMaeT 0COOEHHOCTH
OBEICHUS YWICHOB KOJUIEKTHUBA C
OTPaHUYEHUSIMH T10 3/TOPOBHIO

e eKTOIOTHIECKIE VYK-9.2. YmMmeer B3auMo1eiCTBOBATH C
3HAHUS B COI[MAJILHON U YJieHaMU KOJUIEKTHBA C OTPAHUYCHUSIMU 110
Wukiro3uBHast N
npoecCHOHATBLHOM 310POBBIO
KOMIIETEHTHOCTh
chepax VK-9.3. Bnaneetr npueMamu aHaiauza
COOCTBEHHBIX JICHCTBHIA IPU OOIICHUU C
YJieHaMU KOJUIEKTHBA C OTPAaHUYCHUSIMHU 110
3J10POBBIO
YK-10.1. 3HaeT 0CHOBBI PJKOHOMHYECKOM
KYJIBTYpPBI, B TOM YHCIIe (PUHAHCOBOKH
YK-10. Criocoben TPaMOTHOCTH
DKOHOMMYECKAast MIPUHUMATh YK-10.2. YMeeT ucnosnb3oBaTh 3HAHUS
KyJbTypa, B TOM YHCIIE 000CHOBaHHBIC OCHOB SKOHOMUKH IIPU IPUHATUHU
¢duHaHCOBaS SKOHOMHUYECKUE PEIICHUS] | 0OOCHOBAHHBIX PEIICHUN B Pa3IMYHBIX
rpaMOTHOCTb B Pa3IMYHBIX 00JIACTAX 00J1aCTAX ACATEINHHOCTH

KHU3HCICATCIIbHOCTH

VYK-10.3. Bnageet HaBbikamMu BbIOOpa
HYKOHOMHYECKU 0OOCHOBAHHBIX PEIICHHI B
pa3IMYHBIX 00J1aCTSIX KU3HEACITCILHOCTH

Fpaxcz[aHCKaﬂ IIO3UIMA

VK-11. Ciocoben
dbopMupoBaTh
HETEePIIMMOE OTHOIICHHE
K KOPPYIIIHOHHOMY
MTOBEICHUIO

VK-11.1. 3Haet npaBoBbl€ HOPMBI,
(dopmMupyoIIHie HETEPITUMOE OTHOLICHUE K
KOPPYIIIMOHHOMY MOBEICHUIO

VYK-11.2. YMeer peasin30BbIBaTh
HETEPIUMOE OTHOIICHHE K
KOPPYIUHUOHHOMY MOBEICHUIO B PA3TUYHBIX
chepax IesTeIbHOCTH

VK-11.3. Bnageer MmeTogamMu
(bhopMHUPOBAHKS HETEPIIMMOTO OTHOIICHHS K
KOPPYILHOHHOMY MOBEJICHUIO

4.2 Oﬁmenpocbeccuoua.nbm,le KOMIICTCHIHUU BBIMNYCKHUKOB U HHAUKATOPLI UX JOCTUKCHUA

HanmenoBanue
KaTeropuu (Irpyriisl)
OIIK

Ko v HaumeHnoBauue
OIIK

KOI[ U HAUMCHOBAHUC I/IHI[I/IKaTopa
noctmxenns OIIK

ECTCCTBCHHO-HayLIHaH
IoAT0OTOBKA

OIIK-1.1. 3HaeT TeopeTH4ECKUE OCHOBBI
oO11eil 1 HeopraHM4eCcKON XUMUU U
MIOHMMAET IPUHLIMIIBI CTPOEHUS BELIECTBA U
MIPOTEKAaHUs XUMHUECKUX MPOIIECCOB

OIIK-1.2. 3naeT OCHOBBI KJIaCCHU(PUKALIUN
OpPTaHWYECKHUX COCTUHCHHM, CTPOCHHE,
CIOCOOBI TOTYYEHUS M XUMUYECKHE
CBOMCTBA Pa3IUYHBIX KJIACCOB OPraHUIECKUX
COeIMHEHHI, OCHOBHBIE MEXAHU3MBI
MIPOTEKAHUS OPTAHHYECKUX PEaKIIni
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OIIK-1. Cnocoben
W3y4aTh, aHATU3UPOBATh,
HCIIOJIH30BaTh
MEXaHU3Mbl XUMUYECKHX
peaKuuii, MPOUCXOAAIUX
B TEXHOJIOTHYECKHUX
rpoueccax u
OKpY>KarollleM MUpe,
OCHOBBIBAsSICh Ha 3HAHMAIX
0 CTPOCHHH BEILIECTBA,
MIPUPOJIE XUMUYECKON
CBSI3U U CBOMCTBAxX
pa3JIMYHBIX KJIACCOB
XUMHYECKHX DJICMEHTOB,
COCIUHCHMM, BEIIECTB U
MaTepHrajioB

OIIK-1.3. 3HaeT OCHOBHEIC 3aKOHBI U
COOTHOIIEHUS (PU3NICCKON XUMHH
(XUMHYECKOW TEPMOTUHAMUKH,
JIEKTPOXUMHUHU, XUMUYCCKON KMHETHKH,
OCHOBBI (ha30BBIX PABHOBECHIA U TIEPEXOJIOB),
CIOCOOBI MX IPUMECHEHHUS JUIS PCIICHUS
TEOPETUYCCKHUX M NMPHUKJIAAHBIX 337124, POJIb
(GU3HYECKON XUMHUHU KaK TEOPETUIECKOTO
dbyHgamMeHTa COBpeMEHHON XUMUH U
IIPOIIECCOB XUMUYECKOM TEXHOJIOTHH

OIIK-1.4. 3HaeT OCHOBHBIE 3aKOHBI 1
COOTHOIIICHUS TCPMOJHMHAMUKH
MOBEPXHOCTHBIX SIBJICHUI, OCHOBHBIE
CBOMCTBA IUCIIEPCHBIX CUCTEM, OCHOBHBIE
METO/TbI UCCIICIOBAHUS TIOBEPXHOCTHBIX
SIBJICHUH M IMCIICPCHBIX CUCTEM

OIIK-1.5. YMeeT BBIIOJIHATHE OCHOBHBIE
XUMHYCCKHE OTepaIluu

OIIK-1.6. YMeeT UCIIOJIB30BaTh XUMHUYECKHE
3aKOHBI, CIIPABOYHBIC JaHHBIC U
KOJIMYECTBEHHBIE COOTHOIIECHUS
OpPraHMYECKHUX PEarcHTOB B OPraHHUYCCKUX
peaKusxX JUIsl penieHus mpodeccrnoHaIbHBIX
3a1a4

OIIK-1.7. YMeeTr nporao3upoBaTh BIHUSIHNE
pa3InYHbIX (PAKTOPOB HA XUMHUYECKOE
paBHOBecHe, Ha (pa3oBoe paBHOBECHE, Ha
paBHOBECHE B PacCTBOpax JIEKTPOJIUTOB, HA
noTeHman 3nexkrpoaos u IJC
rajlbBaHNYECKUX DJIEMEHTOB, HA
HaIpaBJIEHUE U CKOPOCTh XUMHUYECKUX
peaxkuuii; COCTaBIATh KHHETUUECKNE
YpaBHEHHUS JUIsl KHHETUYECKU IPOCTHIX
peaKumii, KIacCuPpUIUPOBATh JIEKTPOJIbI U
AIIEKTPOXUMHUYECKHUE IIETH, 0JIb30BATHCA
CHPAaBOYHOMU JIUTEPATYPOH MO (PU3UIECKOI
XUMHUHI

OIIK-1.8. YMeeT npoBOAUTH pacueTsl ¢
MCIIOJIb30BAaHNEM OCHOBHBIX COOTHOILIEHHM
TEPMOJMHAMHUKHU IOBEPXHOCTHBIX SIBJICHUN U
pacueThl OCHOBHBIX XapaKTEPUCTHK
JUCIIEPCHBIX CUCTEM

OIIK-1.9. Bnageet TeopeTnyecKUMU
METO/IaMU OIMCAHUs CBOMCTB MPOCTHIX U
CJIOKHBIX BEIIIECTB HAa OCHOBE AJIEKTPOHHOTO
CTPOEHUS UX aTOMOB U TOJIOXKEHUS B
[Tepnomuveckoit cucTeMe XUMUIECKHX
AIIEMEHTOB, SKCIIEPUMEHTATbHBIMU
METOaMH OTpeIesIeHHs (PU3MUECKUX U
XMMHUYECKUX CBOMCTB HEOPTaHUYECKUX
COeTUHEHNN
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OIIK-1.10. Bnaneet skcriepuMeHTaTbHBIMU
METOAAMHU OPTaHUYECKOro CUHTE3a,
METOAaMHU OYHCTKH, ONpeaesieH s (pru3nKo-
XMMHUYECKHX CBOUCTB U YCTAaHOBJIEHUS
CTPYKTYpbI OPraHU4ECKHX COEIMHEHUI

OIIK-1.11. Bnageet HaBbIKaMu MPOBEACHUS
TUTIOBBIX (PU3UKO-XUMHUYECKUX
WCCJICIOBAHMI Y HABBIKAMH PEIICHHS
THIIOBBIX 3a7a4 B 00JIACTH XUMHUYECKOH
TEPMOJIMHAMUKH, (Da30BBIX PAaBHOBECUH U
($a30BBIX IEPEXOJIOB, TECKTPOXUMHUH,
XUMHUYECKON KMHETHKH

[Ipodeccrnonanbhas
METOA0JIOTUs

OIIK-2. Cnocoben
UCIOJIb30BaTh
MaTeMaTHYeCKue,
¢buznueckue, GU3NKO-
XUMHAYECKHE,
XMUMHUYECKHE METOIBI JUIS
pereHus 3a1a49
npodeccnoHanbHOM
JeSTeTbHOCTH

OIIK-2.1. 3naeT 0CHOBBI
muddepeHIaTbHOTO U HHTErPAIbHOTO
ucUuCIeHus, TuddepeHnaTbHbIX
ypaBHEHUH, TEOPUU BEPOATHOCTEHN U
MaTeMaTHYECKON CTAaTHCTUKU

OIIK-2.2. 3naeT MaTeMaTUYECKHE TEOPUH U
METO/Ibl, JIEKAINE B OCHOBE
MaTeMaTHYECKUX MOJIesen

OIIK-2.3. 3HaeT TEXHUYECKHUE U
IIPOrpaMMHBIE CPEJICTBA PeaTu3allin
WH(OPMAIMOHHBIX TEXHOJIOTHI, OCHOBEI
paboThI B JTIOKAJIBHBIX U III00AIBHBIX CETSX,
TUTIOBBIC YHCICHHBIC METO/IBI PEIICHUS
MaTEeMaTHYECKHX 3aJa4 U alFOPUTMBI UX
peasM3anuu

OIIK-2.4. 3naeT Gpu3nyecKkue OCHOBBI
MEXaHUKH, pU3UKU KoseOaHUM U BOJIH,
AJIEKTPUYECTBA U MAarHETU3Ma,
ANIEKTPOUHAMUKH, CTATUCTUYECKON PU3UKU
U TEPMOJAMHAMUKHU, KBAHTOBOW (PU3UKU

OIIK-2.5. YMmeeT npoBOAUTH aHAIIU3
(GyHKLUH, peraTh OCHOBHBIE 3a7[auyil TEOPUHU
BEPOATHOCTH U MaTEMaTHYECKOMN
CTaTUCTHKH, PeLIaTh YPAaBHEHUS U CUCTEMBI
mubdepeHIMaTbHBIX ypaBHEHUI
NPUMEHUTEIBHO K peaJIbHbIM Ipolieccam,
MPUMEHSITh MaTEMAaTHIECKHAE METO/IBI TIPH
PELICHUH THIOBBIX MPO(ecCHOHATBHBIX
3aja4

OIIK-2.6. YMeet paboTaTh B KauecTBe
N0JIb30BATENs IEPCOHATIBHOIO KOMIIBIOTEPA,
MCII0JIb30BaTh YHCIEHHBIE METOBI IS
pelieHnss MaTeMaTUYeCcKUX 3ajad,
MCII0JIb30BAaTh SI3bIKUA U CHCTEMBI
MIPOrPaMMUPOBAHUS JUIS PEILICHUS
npodecCHOHATBHBIX 3aa4
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OIIK-2.7. YMeer pemaTh TUIIOBBIC 334U,
CBSI3aHHBIE, CBSA3AHHBIE C OCHOBHBIMH
paznenaMu (U3HKH, UCIIOIE30BATh
(bu3HYeCKre 3aKOHBI IIPH aHATIU3E U
perieHnu npoosieM npodecCHoHaTBHON
JEATENIHLHOCTH

OIIK-2.8. YMeeT UCII0JIBL30BaTh XMMHUYECKHE
3aKOHBI, TEPMOIMHAMHYECKHE CIIPABOYHBIE
JIaHHBIC U KOJMYECTBEHHBIE COOTHOIIICHUS
o011eli 1 HeOPraHUYECKOW XUMUU IS
penieHus npohecCHOHATBHBIX 337124

OIIK-2.9. Bnageet ocHOBaMu
(byHIaMEHTAIbHBIX MATEMATHYECKUX TCOPHMA
Y HaBBIKAMH HUCII0JIb30BAHUS
MaTEeMaTHYECKOTO afmapara; MeTOAaMH
CTATUCTUYECKON 00pabOTKH MHGOPMAITIHT

OIIK-2.10. Bnageer meTogamMu moucka u
obmeHa nHpOpMaIKei B TII00aTbHBIX U
JIOKQJIBHBIX KOMITBIOTEPHBIX CETSX,
TEXHUYECKUMHU U TPOTPAMMHBIMH
CpEICTBAMU 3aUTHl HHPOPMAIUH TTPU
paboTe ¢ KOMIIBIOTEPHBIMU CHCTEMaMH,
BKJIIOYAsi TPUEMbI AHTHBHPYCHOH 3aIIMTHI

OIIK-2.11. Bnaneet meTogaMu npoBeICHUS
(bU3HUYECKUX U3MEPEHUN, METOIaMU
KOPPEKTHOM OLICHKH MOTPEIIHOCTEH TP
MIPOBEJICHUH (PH3UIECKOTO IKCIIEPHMEHTA

Ananranus K
MTPOU3BOICTBEHHBIM
YCIIOBUSIM

OIIK-3. Cnocoben
OCYILIECTBIIATh
po¢eCCUOHAITBHYIO
JESATEIBHOCTD C YYETOM
MIPaBOBBIX,
SKOHOMMYECKHUX, U
9KOJIOTMYECKUX
OTrpaHUYECHUN

OIIK-3.1. 3HaeT OCHOBBI POCCUICKOI
MIPaBOBOM CUCTEMBI U POCCHIICKOTO
3aKOHO/IaTEIbCTBA, TPABOBBIE U
HPaBCTBEHHO-ITUYECKHE HOPMBI B chepe
podecCHOHANTEHOM e TeNNbHOCTH

OIIK-3.2. 3naeT npaBoBbIE HOPMBI,
pEryIHpyoIIUe OTHOIIEHUE YelloBeKa K
4eJI0BEKY, OOIIECTBY, OKPYKaIOIIeH cpese

OIIK-3.3. 3gaeT OCHOBEI
aIMUHUACTPATUBHOTO, TPYJOBOTO U
I'PaKJAHCKOTO 3aKOHOAATENbCTBA

OIIK-3.4. 3HaeT OCHOBHBIE KaTErOPUU U
3aKOHBI 3KOHOMHUKHU

OIIK-3.5. 3HaeT OCHOBEI P KOHOMHYECKOH
JIeSTeTLHOCTH MPEANIPUATHS, €r0 CTPYKTYPY
U OTpaclieByIO CenuduKy; KiaccuduKarmo
MPEANPUSITHI 110 TPABOBOMY CTaTyCy

OI1IK-3.6. 3HaeT moka3aTeiu UCIIOIb30BaAHU
MIPOU3BOJICTBEHHBIX PECYPCOB H
7 (HEeKTUBHOCTH ACATEIbHOCTH NPEANPUITUS

OIIK-3.7. 3Haet coqepx’aHue 3TarnoB
pa3paboTKy OMepaTHUBHBIX IIAHOB PAOOTHI
HepBI/I'-IHBIX HpOI/ISBO)]CTBeHHI)IX
IOAPAa3ACIICHUN
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OIIK-3.8. 3Haet (hakTopsl, OMpEaCIISIONIIe
YCTOMYMBOCTh OMOCHEPHI, XapaKTEPUCTHKU
BO3pacTaHMs aHTPOIIOTEHHOT'O BO3ICHUCTBHS
Ha MPHUPO.LY, TI00ATBHBIE TPOOITEMBI
9KOJIOTHUH U TIPUHITUITBI PAllHOHAILHOTO
MIPUPOJIOTIONIB30BAHMUS, METOJIbI CHIDKECHUS
XO03SIICTBEHHOTO BO3/ICHCTBHS HAa Onochepy,
OpraHU3aIMOHHBIC U IPABOBBIC CPEICTBA
OXpaHbI OKPYKAIOLIEH CPeIbl, CIIOCOObI
JIOCTH)KEHUS YCTOHYHMBOTO Pa3BUTHS

OIIK-3.9. YMeeT UCIIOJIB30BaTh U
COCTaBJIATH JJOKYMEHTHI ITPABOBOTO
XapakTepa, OTHOCSAIINECS K
po(heCCHOHATILHOM JICATCIIbHOCTH,
HpCIIHpI/IHI/IMaTb HCO6XOI[I/IMLIC Mepbl K
BOCCTAHOBJICHHIO HAPYIICHHBIX TPaB

OIIK-3.10. YMmeeT peanu3oBbIBaTh IpaBa u
CBOOO/IBI YETIOBEKA M TPakKIaHNHA B
pa3IMYHBIX chepax KU3HEACATEIbHOCTH

OIIK-3.11. YMeer ncnoin30BaTh 3HAHUS
OCHOB KOHOMHMKH TIPH PEUICHUHU
MIPOM3BOJICTBEHHBIX 3a/1a4

OIIK-3.12. YMeeT oCyIIecTBISATh B 00IIEM
BU/IE OLIEHKY aHTPOIIOT'€HHOT'O BO3ICHCTBUS
Ha OKPYKAOIIYIO CPEy C YIETOM
cnenupuKyd TPUPOIHO-KIUMATHIECKUX
YCIOBUU

OIIK-3.13. YMeeT ucnon30BaTh
HOPMAaTHBHO-TIPABOBBIE aKTHI IIPH padOTE C
JKOJIOTHYECKOU IOKYMEHTALUEN

OIIK-3.14. Brageetr ocHOBaMH
XO035IICTBEHHOT'O M DKOJIOTHYECKOTO MpaBa

OIIK-3.15. YMmeeT npoBOIUTH TEXHUKO-
HSKOHOMUYECKUH aHaJIN3 WHKEHEPHBIX
peLIeHUI

OIIK-3.16. Bnaneer meTonamu pa3paboTku
MPOU3BOJICTBEHHBIX POTrPAMM H IIJIAHOBBIX
?,aI[aHI/II\/JI JJId TICPBUYHBIX TPOU3BOJACTBCHHBIX
OAPAa3ACIICHUN

OIIK-3.17. Bnaneer HaBbIKaMu BbIOOpa
HKOHOMHUYECKH 0OOCHOBAHHBIX PELICHUM C
Y4ETOM MMEIOIIUXCSl OTPaHUYCHUH

OIIK-3.18. Bnaneer MmeTogamu BbiOOpa
PaIMOHAIBHOTO CTIOC00a CHIKCHUS
BO3/JICICTBHS HA OKPYXKAIOLIYIO CPENY
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NnxenepHasa u
TEXHOJIOTHYECKAs
MOATOTOBKA

OIIK-4. Cnocoben
obecneunBaTh
MpOBEJICHUE
TEXHOJIOTHISCKOT 0
npoiecca B
COOTBETCTBUH C
perjaMeHTOM,
HCIIOJIH30BaTh
TEXHUYECKUE CPEJICTBA
JUISl KOHTPOJIS
MapaMeTpoB
TEXHOJIOTHISCKOT O
npoiiecca, CBOMCTB
CBIpbs U TOTOBOM
TNPOJYKIINH,
OCYILIECTBIISATh
W3MEHEHUE apaMeTPOB
TEXHOJIOTHISCKOT O
npoiiecca npu
N3MEHEHUH CBOMCTB
CBIPbS

OIIK-4.1. 3HaeT OCHOBBI TEOPHUH MEPEHOCA
UMITYJIbCA, TEIJIa U MaCChl; IPUHIUIIBI
(U3UYECKOTO MOJICIIUPOBAHUS XUMUKO-
TEXHOJIOTUYECKHX MPOIECCOB; OCHOBHbIE
YpaBHEHUS JBUKEHUS )KUJIKOCTEH; OCHOBBI
TEOpUH TeIIoNepeaaun; OCHOBBI TEOPUU
Maccollepeiayd B CUCTEMax co CBOOOIHON U
HETOABMKHOM rpaHuliei pasaena das;
TUIIOBBIE TTPOLIECCHI XMMHYECKOM
TEXHOJIOTHUH, COOTBETCTBYIOIIHE aNlapaThbl U
METO/Ibl UX pacyeTa

OIIK-4.2. 3Haet MeTo/1bl MOCTPOCHUS
HIMIIUPHYECKUX (CTATUCTUYECKHX) U (PUUKO-
XUMHUYECKHX (TEOPETUUYECKUX ) MOJIeTIeH
XUMHUKO-TEXHOJOTUYECKHUX MTPOILIECCOB

OIIK-4.3. 3gaeT MeTOILI ONITUMU3ALINU
XHUMHUKO-TEXHOJIOTHUYECKHUX MPOIECCOB C
MIPUMEHEHHUEM SMITUPUUICCKUX U/UITH
(U3HKO-XUMHUECKUX MOJeIel

OIIK-4.4. 3HaeT OCHOBHBIC MPUHIIUIIBI
OpraHu3aIi XUMHYECKOTO MPOU3BOJICTBA,
€ro HepapXu4ecKkoil CTPYKTYpbI; 00IIre
3aKOHOMEPHOCTH XMMHYECKHUX MPOIECCOB;
OCHOBHBIC XUMHYECKHE MPOU3BOJICTBA

OIIK-4.5. 3naeT 0CHOBBI TEOPHH MpOIECcca B
XUMHUYECKOM PEaKToOpe, METOOJIOTHIO
MCCIICIOBAaHMSI B3aMMO/ICHCTBHSI ITPOIIECCOB
XUMHUYECKUX MPEBpaIlleHUui U SIBICHUN
IIepeHoca Ha BCEX MAcCIUTaOHbIX YPOBHSX,
METOAMKY BbIOOpa peakTopa u pacueTa
nporiecca B HeM; OCHOBHBIE PEaKIIHOHHBIE
HPOLIECCH U PEaKTOPbl XUMUYECKOH U
He(TEeXUMUUECKON TEXHOJIOTUH

OIIK-4.6. 3HaeT OCHOBHBIE IOHATUS TEOPUHU
yIpaBiIeHUS TEXHOJIOTUYECKUMU
IIPOLIECCAMM; CTATUYECKUE U TUHAMUYECKHE
XapaKTEepUCTHUKU OOBEKTOB U 3BEHHEB
YIPaBJIEHUS; OCHOBHBIE BUJIbI CUCTEM
aBTOMAaTUYECKOTO PEryJIUpOBaHuUs U 3aKOHBI
YIPaBIIEHUS; TUTIOBBIE CUCTEMBI
ABTOMAaTUYECKOTO YIPABIICHUS B
XMMHUYECKOHN MPOMBIIUIEHHOCTH; METOJIBI U
CPEJICTBA IUAarHOCTUKU U KOHTPOJIS
OCHOBHBIX TEXHOJIOTMUECKHUX MapaMETPOB

OIIK-4.7. YMeer onpenenars XxapakTep
JIBUKEHMS )KUJIKOCTEN U T'a30B; OCHOBHbIE
XapaKTepUCTUKHU MPOLIECCOB TEIIO- U
MaccoIlepeiauy; pacCUUTHIBATh TapaMETPhI
U BBIOMpaTh amnmaparypy AJs KOHKPETHOTO
XMMHKO-TEXHOJIOTHYECKOI 0 IIpoLecca
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OIIK-4.8. YMeeT paccunTbIBaTh OCHOBHBIE
XapaKTEePUCTUKN XMMHUYECKOT0 Ipoliecca,
BbIOMpATh PAllMOHATIBHYIO CXEMY
IPOM3BOJICTBA 3a/IaHHOTO MPOIYKTA,
OLICHUBATh TEXHOJIOTUYECKYIO

3¢ (PEKTUBHOCTH MPOU3BOACTBA

OIIK-4.9. YMer BbIOpaTh THIT peaKkTopa u
paccYuTaTh TEXHOJIOTMYECKHE TapaMeTPhl
JUTS 33JJTAHHOTO TIPOLIECCa; OTPEICITUTD
napamMeTpbl HArTy4Iliel opraHu3aiuu
npolecca B XMMHUUECKOM PEaKTope

OIIK-4.10. YmMeeT onpenessiTh OCHOBHbBIE
CTaTHYECKHE U JTUHAMHUYECKHE
XapaKTePUCTUKH OOBEKTOB; BEIOMPATH
pPalMOHAIBHYIO CUCTEMY PETYIUPOBAHUS
TEXHOJIOTHYECKOTO IPOolIecca; BHIOUpaTh
KOHKPETHBIE TUIIBI PUOOPOB ISt
IHArHOCTUKHA XMMHUKO-TEXHOJOTNYECKOI0
mpoiiecca

OIIK-4.11. YMmeeT npuMeHSITh METOIbI
BBIYMCIIMTEILHON MaTEMATUKN U
MaTeEMaTHYECKONH CTATUCTUKU IS
MOJICIIUPOBAHUS U ONTUMHU3AINN XUMHKO-
TEXHOJIOTHYECKUX MPOIECCOB

OIIK-4.12. Baageer MmeTomaMu
TEXHOJIOTHYECKUX PACYCTOB OTIEIBHBIX
Y3JI0B XUMHUYECKOTO 000PY0BaHUS

OIIK-4.13. Bianeet npaBuiiaMu 1
CTaHapTaMH pa3pabOTKU CXeM
aBTOMAaTHU3aIlUH TEXHOJIOTHUECKUX
MIPOIIECCOB

OIIK-4.14. Bnageer MmeToiaMu pacyeTa u
aHaJIM3a MPOILECCOB B XMMUUYECKUX
peaxkTopax, ONpeeIICHUs TEXHOJIOTHUECKUX
nokasaresel mporecca; MeTo1aMu BbIOOpa
XMMHUYECKUX PEAKTOPOB

OIIK-4.15. Bnaneer MmeToiaMu yIIpaBJI€HUS
XUMHKO-TEXHOJIOTMYECKUMH CUCTEMAMHU U
METOJIaMH PEryJIUPOBAaHUS XUMHUKO-
TE€XHOJIOTHYECKHX IIPOLIECCOB

OIIK-4.16. Bnageer nakeramMu NpUKIaJIHBIX
MporpamMm JJisi MOJIEIMPOBAHUS] XUMUKO-
TEXHOJIOTHYECKUX MPOLECCOB

Hayunsble nccnenoBanus
U pa3paboTKu

OIIK-5. Cnocoben
OCYIIECTBIATh
AKCIIEPUMCHTAIIbHBIC
HCCIICOOBAHUSA N

OIIK-5.1. 3HaeT OCHOBHBIE METOBI U
npreMbl Mpob60oTOOpa U MPOOONOATOTOBKH
AHATH3UPYEMBIX 00BEKTOB, METO/TBI
pa3JiesieHus U KOHIICHTPUPOBAHUS BEIIECTB

OIIK-5.2. 3Haet TeopeTUYECKHUE OCHOBBI U
HPUHIUIBI XUMHUYECKUX U (PU3UKO-
XUMHUUYECKHX METOJIOB aHaIN3a —
ANIEKTPOXUMHUYECKUX, CIEKTPAJIBHBIX,
XpomaTorpaduueckux
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HUCIILITAaHUA MO 3aJJaHHOU

METOJINKE, TTPOBOIUTH
HaOII0JICHUS 1
HU3MEPEHUS C YIETOM
TpeOOBaHUI TEXHUKU
0€e30IacHOCTH,
o0OpabaTeIBaTh U
HWHTEPIPETUPOBATH
AKCICPUMCHTAIbHBIC
JAHHBIC

OIIK-5.3. 3naeT MeToabl HACHTU(DUKAITIH
MaTeMaTHYECKUX OIMUCAHHUI
TEXHOJIOTUYECKHX MPOIIECCOB HA OCHOBE
HKCIIEPUMEHTAIBHBIX JTAHHBIX

OIIK-5.4. YMeer BoIOpaTh METO/I aHATH3A
JUIS 3aJIAHHOM aHAJIMTUYECKOM 3a/1a41

OIIK-5.5. YMmeeT npuMEeHSITh METOIbI
BBIUUCIIUTEIbHON MaTeMaTUKH U
MaTeMaTHYECKOW CTATUCTHKH JUIst 00pabOTKH
Pe3yJIbTaTOB SKCIIEPUMEHTA

OIIK-5.6. Bianeetr meTogaMu
MaTEeMaTHYECKON CTATUCTUKH I 00paboTKH
pe3YHBTaTOB AKTHUBHBIX U ITACCUBHBIX
HKCIIEPUMEHTOB

NudopmanmonHo-
KOMMYHHUKAI[HOHHBIE
TEXHOJIOTUH TSI
npodeccHnoHATEHOM
JeSTEITbHOCTH

OIIK-6. CnocobeHn
MMOHUMAThH TPUHITHAITHI
paboThl COBPEMEHHBIX
MH(POPMAIIMOHHBIX
TEXHOJIOTHH U
KCIIOJIB30BATh UX JIJIs
penieHus 3a1a4y
npodeccnoHaTEHOM
JEATEIIbHOCTH

OIIK-6.1. 3HaeT u cobIr01a€T HOPMBI
nH(pOpMaIMOHHOM 0€301MacCHOCTH B
poeCCHOHAIIBHON NeATEIbHOCTH

OIIK-6.2. YMeer pemiaTb HHKEHEPHO-
TEXHUYECKUE 3a/1a4U U 33]1a4u
BBIUHCIUTENFHON MaTeMaTHKHU C
MIPUMEHEHUEM COBPEMEHHBIX MPOTPAMMHBIX
KOMIUIEKCOB U S13bIKOB IPOIPAMMHUPOBAHUS

OIIK-6.3. Bianeet coBpeMEHHBIMU
WH(POPMAIIMOHHBIMH TEXHOJOTHSMH TIPU
coope, aHanmze, 00paboTke U
NpeJCTaBICHUN MHPOPMAITUH
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4.3. IlpoeccuonanbHbIe KOMIIETEHIIUH BHITYCKHUKOB M MHANKATOPBI HX A0CTHKEHUS
no HanpasjeHuio 18.03.01 Xumnueckas Texnosaorus (mpopuiab «TexHomornu He)rera3oXuMuM, NPOMbIILICHHOT0 OPraHUYeCKOro CHHTe3a,
NOJIMMEPHBIX U GYHKIHOHAJIBHBIX MATEPHAJIOB))

OcHoBanne
3agaua O0BeKT N Kon u nanmenoBanue .
. Kon n (mpogeccuoHaIbLHBIH
npogeccnoHaIbLHOMI obJacTh HHAUKATOPA 10CTHKEHUS
1eSTeALHOCTH SHAHISI HanmeHoBanue I1K K CTaHAAPT, AaHAJIM3 ONbITA)
0060011eHHBbIE TPYAOBBIE GYHKIIMH
st Bcero HampaBJieHUsI
TexHoJIOrn4YecKri THII 32/1a4 NPO(PecCHOHATILHOM AeITeJIbHOCTH

Brimonnenue XHUMHUYECKOE, [IK-1. Cnocoben [IK-1.1. 3naeT nops ok Anamu3  TpeboBaHMIT K TpodecCHOHATBHBIM
(GyHIaMEHTAJIBHBIX U | XUMHUKO- obOecrieunBaTh OpraHu3aiuu, KOMIIETEHIIUAM, NPEAbABISIEMbIM K BBIITYCKHUKAM
MPUKJIaJHBIX pabOT TEXHOJIOTMYECKOoe IIPOBEJICHUE IUTAHUPOBAHMS U HAIpaBJICHUs TOJArOTOBKM Ha pPBIHKE TpPYyAa,
IIOMCKOBOIO, MIPOU3BOJICTBO TEXHOJIOTHYECKOTO MIPOBEICHUS 000011eHHEe 3apyOEeKHOTO OIbITa, MPOBEACHUS
TEOPETUUYECKOTO U mporecca B TEXHOJIOTUYECKOI0 KOHCYJbTallMii C BeOyIIMMHU pabOTONATENIAMH,
AKCIIEPUMEHTAIBHOTO | - CKBO3HBIE BUJBI COOTBETCTBHH C mporuecca o0benMHeHUAMU paboTomareneil  oTpaciu, B
XapakTepa C LEeNbIo MpOoECCHOHAIEHON | PETJIAaMEHTOM, [TK-1.2. Ymeer KOTOPOW BOCTpeOOBaHBI BBIMTYCKHHKHA B paMKax
OIIpeEICHUS JESATEIIBHOCTH B HCIIOJIb30BaTh MCIIOJIb30BaTh TEXHUYECKUE | HANPAaBJICHUS IIOArOTOBKH.
TEXHUYECKUX IIPOMBIIIJICHHOCTH | TEXHUYECKHE CPEIICTBA | CPEACTBA JUISl H3MEPEHUS
XapaKTepUCTHUK (B chepe JUIsL KOHTPOJIIA OCHOBHBIX ITapaMeTPOB 25.037 IIpodeccronanbHbIi CTaHJapT
HOBOW TE€XHHUKH, a OpraHu3aluu 1 apaMeTpoB TEXHOJIOTHYECKOTO «Crnenuanuct 1o YHOPaBIEHUIO MpPOEKTaMU U
TaKXe KOMIUIEKCca MPOBEICHUS TEXHOJIOTUYECKOTO IIpoLecca, CBOMCTB CBIPbSl M | IIPOrpaMMaMu B PaKEeTHO-KOCMHYECKOU
paboT no pa3paboTke | HAy4HO- nporecca, CBONCTB TPOIYKITHH IIPOMBIIIJIEHHOCTHY», YTBEPAKACHHBIN MpPUKa30M
TEXHOJIOTUYECKON WCCIIEIOBATEIBCKUX | CHIPbS U TOTOBOM [1K-1.3. Brageer HaBbikamMu | MUHUCTEpPCTBA TpyAa M COLMAIBHOM 3aIUThHI
JIOKYMEHTAIUU Y OTIBITHO- IIPOYKLINH, OCYIIECTBIICHUS Poccutiickoit @eneparun ot 24.07.2018 Ne 486 H.

KOHCTPYKTOPCKHX OCYIIIECTBIISATh TEXHOJIOTUYECKOTO O06o006meHHas TpyaoBas QyHKITUS.

paboT B obnactu U3MEHEHHUE NIAPaMETPOB | mpolecca B cootBeTcTBur ¢ | A. Pazpaborka npoekra nm nporpammel B PKII.

XUMHUYECKOT0 U TEXHOJIOTUYECKOIO A/01.6. CocraBneHne macnopra npoeKTa uim

XUMHUKO-

nporecca npu

periiaMeHTOM

nporpammbl B PKIT (ypoBens kBanmudukaiuu 6)
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TEXHOJIOTUIECKOTO
MIPOU3BOJICTBA).

U3MEHEHUU CBOUCTB
CBhIPbS

40.011. [IpodeccuonanbHbIi CTaHAapT
«CrienuajucT 1mo Hay4HO-HUCCIIEOBAaTEIIbCKUM U
OTIBITHO-KOHCTPYKTOPCKHUM pa3paboTkam»,
YTBEp)KJICHHbIH NprKkazoM MuHuCTEpCTBa TpyAa U
conuanbHoOM 3amuTel Poccuiickon denepanuu ot
04.03.2014 N121n. OOGoOmeHHas TpyaoBas
byHKIUSA

A. TIpoBeneHre Hay4HO-HCCIIEJOBATEIBCKUX U
OTIBITHO-KOHCTPYKTOPCKHX pazpabOTOK MO
OTJEJIbHBIM pa3JiesiaM TEMBI

A/02.5. OcymiecTBiieHre BBITIOJTHCHHS
HKCHEPUMEHTOB U  O(QOPMIICHHUS Ppe3yJbTaToOB

UCCIJIEIOBaHUM u  pa3paboToK (YypoBeHb
KBTI (UKALIH 5)
Hay4Ho-uccienoBareJbCKuil TUI 32124 NPOodecCHOHAIBLHOM 1eATeJIbHOCTH
Brimonnenue XHUMHUYECKOE, [IK-2. T'oToB u3yuars [IK-2.1. 3maer mopsamok | AHanu3 TpeOoBaHWH K TPOQEeCcCHOHATBHBIM
(byHIaMEHTAIBHBIX M | XUMHKO- HayYHO-TEXHMYECKYIO | BBICTpaMBAHUS JIOTMYECKUX | KOMIETEHLUAM, IPEAbIBISEMbIM K BBIITYCKHUKAM
MPUKIAIHBIX  PadOT | TEXHOJOTUYECKOE uH(pOopMalLIo, B3alMOCBS3€i MEX/y | HalpaBlieHUs] TMOATOTOBKM Ha pbIHKE TpyJa,
IIOMCKOBOTO, IIPOU3BOJICTBO OTEUYECTBEHHBIN U pa3IMYHBIMU 00o0mieHne 3apy0eXHOTO OIbITA, IMPOBEICHUS
TEOPETUYECKOTO U 3apyOeKHBIN OMBIT 10 | JTUTEPATyPHBIMU KOHCYJbTallMii C BeOyIIUMHU pabOTONATENIIMU,
JKCIIEPUMEHTAIBHOTrO | - (CKBO3HBIE BHJBI | TEMATHUKE MCTOYHUKAMU o0benMHeHUAMU paboTomareneil  oTpaciu, B
XapakTepa C Ienbio | MpodecCuOHATBHON | UCCIIEeIOBAHUS [K-2.2. VYMeer | KOTOPOil BOCTPeOOBaHBI BBHIMYCKHUKH B pPaMKax
OIIpeEICHUS JEATEIIBHOCTH B OCYILIECTBIISATh MIOKCK, | HaIpaBJIEHUs MOATOTOBKH.
TEXHUYECKHUX IIPOMBILIUIEHHOCTH 00paboTKy 51 aHaIu3
XapaKTEPUCTHUK (B chepe HAy4YHO-TEXHUUYECKON 26.028 IIpodeccronanbHbIi CTaHJapT
HOBOM TEXHUKH, a | OpraHu3aluu u uHpopmanuu 1o npodputo | «CrenuanuctT B 00JacTH CHHTE3a MOJUMEPHBIX U
TaKK€  KOMIUIEKCA | IPOBEACHHUS BBIMOJIHAEMOW  paboOThl, B | KOMIO3HLIMOHHBIX MAaTE€PHUAIOBY», YTBEP:KICHHBIN
paboT no pa3paboTke | HAYYHO- TOM YHCJI€ C MPUMEHEHHEM | IPUKa30M MMHUCTEPCTBA TpyJa U COLUAIBHOM
MCCJIEJOBATEIBCKUX COBPEMEHHBIX TEXHOJIOTUI
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TEXHOJIOTUUECKOU
JIOKYMEHTaIUH

n OIIBITHO-
KOHCTPYKTOPCKHUX
pabor B oOmacTu
XHUMHYECKOTO "
XHUMHUKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/ICTBA).

TIK-2.3. BnageTs HaBBIKAMU
oOpareHuss ¢ Hay4yHOW U
TEXHUYECKOU JIUTEPaTypOi

3ammThl Poccuiickoit @enepannu ot 11.02.2021 Ne
59H. O600meHHas TpyaoBast QyHKITUS

A. JlabopaTopHO-aHAIUTUIECKOE COMPOBOKIACHHE
CHUHTE3a [OJUMEPHBIX ¥  KOMIIO3UIIMOHHBIX
MaTepHasoB

A/01.6. TloaroToBKa CBHIpbS W MaTEPHAIOB IS
CHUHTE3a TMOJUMEPHBIX ¥  KOMITO3UIIMOHHBIX
MarepuaioB (ypoBeHb KBaMpukamnuu 6)

A/02.6. Pa3paboTka M KOPPEKTHPOBKA METOIOB
aHAJIMTUYECKOTO0 KOHTPOJISI CHHTE3a MOJMMEPHBIX
U KOMIIO3UIIMOHHBIX  MaTepuaaoB (YpOBEHb
KBaJIM(puKauu 6)

A/03.6. [IpoBenenune n1abopaTOPHBIX "
(yHIaMEHTAIBHBIX UCCICOBAHUI OJIUMEPHBIX U
KOMITO3HIIMOHHBIX MaTepualioB (YpoBeHb
KBaJIM(pukanuu 6)

40.011 INpodeccrnonanbHBIN cTaHAAPT
«CnenuanucT 1o Hay4HO-UCCIIEI0BATENbCKUM U
OTBITHO-KOHCTPYKTOPCKUM pa3paboTKam»,
YTBEPKACHHBIN NpUKa3oM MUHUCTEPCTBA TPyAA U
conuanbHOM 3ammTel Poccuiickoit @enepanuu ot
04.03.2014 N1211. O60061ieHHas TpyaoBas
byHKIUS

A. IlpoBeneHne Hay4HO-UCCIIENOBATEIbCKUX H
OTBITHO-KOHCTPYKTOPCKHX pa3paboTok o
OTJIEIIbHBIM Pa3/iesaM TEMbI

A/01.5 OcymecTBieHne MpoOBeAeHUS PpadOT o
o0paboTke © aHamu3y HayYHO-TEXHHUYECKOU
uHpopManuu ©  Pe3yiabTATOB  HCCIIECIOBAHUMA
(ypoBeHb KBaU(pUKAIIH 5)
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A/03.5 TlomroroBka 3J€MEHTOB JOKYMEHTAIUH,
IPOCKTOB IUIAHOB M IPOrpaMM IPOBEICHUS

OTJIEIbHBIX JTaroB pabot (ypoBeHb
KBATH(UKAIIH S)
Brinonnenue XUMHYECKOE, [IK-3. Cnocoben IIK-3.1. 3naer ocHoBHbIC | AHanKU3 TpeOOBaHUH K TNPO(PECCHOHATBHBIM
(GyHIAMEHTAJIBHBIX M | XUMHKO- IIPOBOJIUTH aHAJIN3 OPUHLUNBIL,  METOAbl M | KOMIETEHLUSIM, PEABbABISIEMbIM K BBIITYCKHUKAM
NPUKIAAHBIX  paboT | TEXHOJIOTUYECKOE CBIpbSl, MAaTEPUAJIOB U bopmbI KOHTpOJISI | HAIlpaBJ€HUsI IOATOTOBKM Ha pBIHKE TpyJa,
IIOUCKOBOTO, IPOU3BOJICTBO rOTOBOH NMPOJYyKLINH, TEXHOJIOTUYECKOTO 00o0mIeHne 3apy0eXHOIr0 OIIbITa, I[POBEJCHUS
TEOPETUYECKOTO U OCYIIECTBJIATh OLIEHKY | IIpoliecca M KauecTBa | KOHCYJIbTAllMM C BeOyIIUMHU pabOTONATENIAMH,
HKCHEPUMEHTAIbHOIO | - CKBO3HBIE BH/[IbI | PE3Y/IHTATOB aHAIN3A OPOAYKIMH o0beMHEeHUAMU paboTojaresnell  oTpaciu, B
XapakTepa ¢ Ienbio | mpodeccuoHaIbHOM IIK-3.2. YMeeT OLEHUThL U | KOTOPOW BOCTPEOOBAHBI BBIMYCKHHKH B pPaMKax
OIpeIeJIeHUs JeSITebHOCTH B UHTEPIPETHPOBATH HalpaBJIeHUs TOATOTOBKU.
TEXHUYECKUX MPOMBIIIUICHHOCTH MOJTYYCHHBIC PE3YIIbTAThI 25.037 [IpodeccronanbHbIit CTaHAapT
XapaKTePUCTHK (B chepe «CrienuaucT 1Mo YHpPaBIEHUIO MPOEKTaMH U
HOBOM TEXHUKH, a | OpraHu3aluu U I1K-3.3. Bnazeer | mporpaMMamMu B PaKeTHO-KOCMUYECKOM
TaKXKe  KOMIUIEKCa | IPOBEICHHUS COBPEMEHHBEIMH  METOJAMH | IIPOMBIIICHHOCTHY», YTBEP)KICHHBIH IIPUKAa30M
pabot mo pa3paboTKe | Hay4IHO- aHaJIM3a CBIPbs, MaTepraaoB | MUHUCTEPCTBA TpyAa M COLMAILHOM 3allUThI
TEXHOJIOTHUYECKOH HCCIeI0BaTEIbCKUX U TOTOBOM MPOIYKIIUH Poccuiickoit denepanuu ot 24.07.2018 Ne 486 H,
JOKYMEHTaluu u OIIBITHO- O06o0mennas TpyaoBast QyHKIHS
KOHCTPYKTOPCKHX A. Pa3paboTka npoekrta wiu nporpammsl B PKIT
pabor B oOnacTu A/02.6. CocraBnenue MIPOEKTHO-CMETHOM
XUMHYECKOTO " JOKYMEHTAIUN Ha MpoeKT uiu nporpammy B PKII
XHUMHKO- (ypoBeHb kBauduKaiuu 6)
TE€XHOJIOTUYECKOTO
MIPOU3BOICTBA). A/03.6. IlpoeageHue pabOT 1O HAMPaBICHUIO
IIPOEKTHON  JIEATENBHOCTH 110 TPOEKTY WIH
nporpamme B PKII (ypoBens kBanudukauuu 6)
A/04.6. YnpaeneHue 3aTpaTaMHd Ha HPOEKT WIH
nporpamMmy B PKII (ypoBens kBanudukanuu 6)
Brimonnenue XHUMHUYECKOE, [1IK-4. CnocoGen | [1K-4.1. 3naer AHanu3 TpeboBaHMi K MpodeccrnoHaTbHBIM
(byHIaMEHTAIBHBIX M | XUMHKO- BBIOMPATH METO/]I | COBPEMEHHBIE NTOAXO/bI K KOMIIETEHIIUSIM, TPEABSBIAEMBIM K BBIITYCKHUKAM
MPUKIAJHBIX  PadOT | TEXHOJIOTUYECKOE HAy4YHOTO HAyYHOMY MCCIIEIOBAHUIO HaIpaBJIEHUs IOJIFOTOBKY Ha PhIHKE TPY/Ia,
IIOMCKOBOTO, IIPOU3BOJICTBO WCCJIEIOBAHMSI, HCXOJs 0000111eH1Ee 3apy0eKHOT0 ONbITA, TPOBEICHUS
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TCOPCTUICCKOTO n

AKCIEPUMEHTAIBHOTO
XapakTepa C IeIbIo
OTIpeIeIICHUS
TEXHUYCCKHUX
XapaKTEPUCTHK
HOBOM TEXHHWKH, a
TaKkKe  KOMIUIEKCa
paboT mo pazpaboTke
TEXHOJIOTUIECKOM
JTOKYMCHTAIUH

- CKBO3HBIE BHJIBI
npogeCcCuOHATHHON
JESTEIIbHOCTH B
POMBIIIJICHHOCTH
(B chepe
OpraHu3aIu U
POBEICHUS
HAyYHO-
HCCIICIOBATEILCKUX
u OTIBITHO-
KOHCTPYKTOPCKHX
pador B oOnactu
XUMHUYECKOTO u
XUMHKO-
TEXHOJIOTUIECKOTO
MIPOU3BOJICTBA).

N3 KOHKPCTHBIX 3ajady,

OpraHU30BBIBATH  €r0
OCYIIIECTBIICHUE "
aHAIU3UPOBATH
pe3yIbTaThI C
HCIIOJIb30BaHHEM
COBPEMEHHBIX METOJIOB
00paboTku JaHHBIX,
0pOpPMITSTH
MOJTy4YEHHbBIE
pe3ynbTaThl B BUJC
oT4eTa, HAay4YHOH

nyOnuKaIuu, JIOKJIajaa,

FOTOBUTH (mon
PYKOBOJCTBOM)
JIOKYMEHTBI K
[MaTE€HTOBAHMIO,

0hOpMIICHUIO HOY-Xay

[IK-4.2 Ymeer odopmisaTh
MIOJIyYEHHbIE pEe3yJbTaThl B
BUJE  OTYETa, HAY4YHOHU
nyOIMKaIuy, T0KIa1a

[1K-4.3. Bianeer
COBPEMEHHBIMU  METOIaMU
00paboOTKH JaHHBIX

KOHCYJIbTAIMH ¢ BEAYIIMMH paboToaaTe s MU
o0beanHeHUsMH paboToaTesneit B oTpaciu, B
KOTOPOU BOCTPEOOBaHBI BHIMTYCKHUKH B paMKax
HAIpPaBJICHUS TIOJITOTOBKHU.

26.028 [IpodeccronanbHbIi CTaHIapT
«CrenranucT B 00J1aCTH CHHTE3a MOJIMMEPHBIX U
KOMITO3UITMOHHBIX MaTEepUajIOBy, YTBEPIKICHHBIH
npukazoM MuUHHUCTEpCTBAa Tpyla U COLUAIbHOU
3amuThl Poccuiickoit @enepannu ot 11.02.2021 Ne
59H. O600meHHas TpyaoBas GyHKITUS

B. TexHosmornueckoe u METOUYECKOE
COTMPOBOXKACHHE B 00JACTH CHHTE3a MOJUMEPHBIX
1 KOMIIO3UIIMOHHBIX MaTePUAIOB

B/01.6. Tlogbop TEXHOJOTHYECKUX ITapaMeTpPOB

nporiecca CHHTE32 MIOJIUMEPHBIX u
KOMITO3UITUOHHBIX MaTepHaoB (YpoBeHb
KBaJIM(pukanuu 6)

B/02.6.  Pa3paboTka  ONBITHBIX  0OOpa3IOB

MOJIMMEPHBIX W KOMITO3UITNOHHBIX MaTEPHUAIOB
(ypoBeHb kBanudukaiuu 6)

B/03.6. Opranu3zaius npoBeaeHus 1a00paTOPHBIX
UCCJIEIOBAaHUM CUHTE3UPOBAHHBIX MOJUMEPHBIX U
KOMITO3UIIMOHHBIX MaTEpUaJOB

(ypoBeHb kBanudukanuu 6)

26.032 IIpodeccronanbHbIi CTaHJapT
«CrnenuanucT 1Mo HpPOU3BOJACTBY JIAKOKPACOYHBIX
MaTepHaoBy, YTBEP KJICHHBIH IPUKa30M

MunucTepcTBa Tpyda W COUMAIBHOW 3alIUTHI
Poccuiickoit ®enepanuu ot 30.03.2021 Ne 171m.
O60061eHHas TpyoBas QyHKIUS
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A. OOecneueHue J1a0OpPaTOPHOTO
KayecTBa  CBIPbsS, MAaTCpUAIOB |
JJAKOKPACOYHOU IPOAYKIIMH.

A/01.6. Amnamu3 CHIPbEBBIX KOMIIOHCHTOB IS
MIPOM3BOJICTBA JIAKOKPACOYHBIX MATEPUAIIOB Ha
COOTBETCTBUE TEXHHUYECKUM XapaKTEPUCTUKAM
(ypoBeHb kBanudukauu 6)

KOHTPOJIA
TOTOBOM

A/02.6. OmnpeneneHue W aHAIA3 TEXHUYECKUX
XapaKTePUCTHK JIAKOKPACOYHBIX MaTepUaoOB
(ypoBeHb kBanudukanuu 6)

A/03.6.  BbIxomHOWl ~ KOHTpPOIb  KauecTBa
JIAKOKPACOYHBIX MaTepHuaoB (YpoBeHb
KBaJIM(pukanuu 6)
TexHosiornuecKkuii TUN 32124 NPOecCHOHAIBbHOI eI TeJJbHOCTH
Beinonnenue XHUMHUUYECKOE, IIK-5. Crocoben | T1K-5.1. 3HaeT | AHanu3 TpeOoBaHHMH K  NPOQecCHOHATBHBIM
(yHITaMEHTAJIbHBIX U | XUMHUKO- pa3pabaTbiBaTh COBpPEMEHHBIE KOMIIETEHIUSIM, IPEIBSIBISIEMBIM K BBIITYCKHUKAM
NPUKIAAHBIX  paboT | TEXHOJIOIUYEeCKOoe nporecchl B 00JacTH | TEXHOJOTHUYECKUE MPOIECChl | HApaBiIeHHUs IOATOTOBKM HA pBIHKE TpyAa,
MTOMCKOBOTO, MIPOU3BOJICTBO TEXHOJIOTUHI u o0opynoBanue | 00001IeHne 3apyO0eKHOTO OIbITA, MPOBEACHUS
TEOPETUYECKOTO U He(Tera30XuMHH, TE€XHOJIOTUH KOHCYJIbTAllMi C BeIyLIMMH paboToJaTeIsIMH,
sKcrepuMeHTaabHoro | CKBO3HbIE BH/IBI | IPOMBILUIEHHOTO He(Tera3oxXumuu, o0beAuHEHUAMH paloTopareneil  oTpaciu, B
XapakTepa C LeNbl0 | MPOo(ecCHOHANBHOM | OPraHu4ecKOro IIPOMBIIIJIEHHOTO KOTOpPOH BOCTpeOOBaHbI BBIMYCKHUKH B paMKax
oTpeeIeHUs JeSITEIbBHOCTH B | CHHTE€3a, a  TakKXKe | OpraHu4ecKoro CUHTE3a, | HapPaBJICHUS MOATOTOBKH.
TEXHUYECKUX IIPOMBIIIJIEHHOCTH | TTOJIMMEPHBIE U | IOJIMMEPHBIX u
XapaKTEPUCTUK (B chepe | pyHKIIMOHAIbHBIE (G YHKIIMOHATBHBIX 25.053 [TpodeccuonanbHBIM CTaHJapT
HOBOM TEXHUKH, a | OpraHu3aluu U | MaTepuaiabl U METOABI | MAaTEPUAJIOB «Crienuanuct mo pa3paboTKe HEMETAJUIMYECKHX
Takke€  KOMIUIEKCa | IPOBEACHHUS UX TOJTY4YECHHUS KOMITO3UIIMOHHBIX MaTepHaioB M TOKPHITUH B
pabot mo pa3paboTke | Hay4HO- PaKeTHO-KOCMUYECKOW MTPOMBIIITIEHHOCTH
TEXHOJIOTHYECKON HICCIIEN0BATEIbCKUX TIK-5.2. VYwmeer
JOKYMEHTaluu " OIBITHO- HCII0JIb30BATh
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KOHCTPYKTOPCKHX
pabor B oOnactu
XUMHUYECKOTO u
XUMHKO-
TEXHOJIOTHIECKOTO
MIPOU3BOJICTBA).

TCOPCTUUCCKHUEC 3HAHHUA U
IMPAKTUYCCKUEC HaBbIKH B

obnactu TEXHOJIOTUH
He(dTerazoxumMuu,
MPOMBIIIJICHHOTO
OpraHUYECKOTO CHHTE34,
MOJIMMEPHBIX 51
(G YHKIIMOHATBHBIX
MaTepUaioB JUIsl PEIICHUS
3a1a4 HAy4HO-
HCCIICIOBATEIbCKOM Hu
MIPOMU3BOICTBEHHOM
JIEITEIbHOCTH

IIK.5.3 Bunaaecer HaBeIKaMu
MPAKTUYECKOH pPabOThl B
obnact TEXHOJIOTHH
He(Tera30XuMuH,
MIPOMBIIIIICHHOTO
OpPraHHYECKOTO CHHTE3a,
MTOJIMMEPHBIX u
(GYHKINOHATBHBIX
MaTepUajoB.

YTBEPKJICHHBIN NTPUKAa30M MUHUCTEPCTBA TpyAa U
conuanbHOM 3amuThl Poccuiickoit denepannu oT
3.09.2018 roma Ne 573mH,

O6o0menHas TpyoBas pyHKIUs

G. IIpoBeneHne HayYHO-IKCIIEPUMEHTATBHBIX
HCCIIeI0BaHUH 110 00paboTKe
CIIELUATTM3UPOBAHHBIX MTAPAMETPOB
HEMETANIMYECKUX KOMITO3UIIMOHHBIX
MaTepHuasoB, UCIOIb3YEMbIX JIJISl TPOU3BOACTBA
PaKETHO-KOCMHUYECKHX KOMILJIEKCOB U CUCTEM,
TEXHOJIOTUU MX IPUMCHEHUS

G/01.6. ITpoBenenue paboT MO MOKCKY, OTPabOTKE
U BHEJIPCHHIO MEPCIEKTHUBHBIX HEMETAILTUYECKIX
KOMITO3UITHUOHHBIX MaTepHaoB
CHEIHAIN3UPOBAHHOTO HA3HAYCHMS,
UCTIONB3yEeMBIX JUISI  MPOU3BOJCTBA  PAKETHO-
KOCMHYECKHX KOMIUIEKCOB U CHCTEM, C 33aHHBIMA
CBOIiCTBaMH, B TOM YHCJIE B paMKax Hay4yHO-
MCCIIEIOBATEIILCKUX U OMBITHO-KOHCTPYKTOPCKHX
pabot (ypoBeHb KBaTH(UKAIMHU 6)

G/02.6 Pa3paboTka UM KOPPEKTHPOBKA METOJHUK
KOMIIJIEKCHOTO aHam3a o 0TpaboTKe
TEXHOJIOTHYECKUX u HECTaHJAPTHBIX
OKCIUTYaTal[MOHHBIX ~ XapaKTEPUCTHK, METOIUK
(GU3NKO-XUMHUYECKUX, (PU3UKO-MEXaHUYECKUX U
TETUTO(PU3NIECKUX UCTIBITAaHUI HOBBIX
HEMETANTNYECKUX KOMITIO3UIIMOHHBIX MaTepHajIoOB,
UCTIONB3YyEeMBIX  JIUIST  TPOM3BOJICTBA  PAKETHO-
KOCMHYECKMX KOMIUIEKCOB M cucteM (YpOBEHb
KkBaHuKamuu 6)
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G/03.6 Ananu3 pe3ynbTaToOB BXOJHOTO KOHTPOJIS
HEMETAJUTHYECKUX KOMITO3UIIMOHHBIX MaTePUAIOB
CIEeUATN3UPOBAHHOTO Ha3HAYCHUS,
UCIIOJIb3YEMBIX Ul MPOM3BOJCTBA  PAKETHO-
KOCMHYECKMX KOMILJICKCOB M CHCTEM BBICOKOM
HAJISKHOCTH, PUYUH HECOOTBETCTBHS
Tpe6OBaHI/ISIM TEXHOJIOTHYECKONI JOKYMCHTallUU
[PU U3TOTOBJICHHUH JETalICH U COOPOYHBIX €ANHHIL
u3 HEMCTAJTNIMYCCKUX KOMITO3UIITUOHHBIX
marepuasioB (ypoBeHb KBau(UKAIMHU 6)

26.032 [TpodeccnonanbHbIM CTaHaapT
«CrenuamucT 1Mo MPOU3BOACTBY JIAKOKPACOYHBIX
MaTepHaioBy, YTBEPIKICHHBIH IPUKa30M

MunucTepcTBa Tpyda W COUMAIBHOW 3alIUThI
Poccutickoit ®eneparuu ot 30.03.2021 Ne 171H,
O06o06mennas TpyaoBast QyHKITHS

B. KoppektupoBka 1 pazpaboTka HOBBIX pELIENTYp
JIAKOKPACOYHBIX MaTEPHUaJIOB.

B/01.6. PaspaboTka penentyp JaKOKPaCOYHBIX
MarepuasioB (ypoBeHb KBamu(UKaImu 6)

B/02.6. OtpaboTka penentypsl JIaKOKpaCOYHBIX
MaTepuajioB Ha COOTBETCTBHE TEXHUYECKOMY
3a1aHuIO0 (YpOBEHb KBaIM(pUKAIIH 6)

Beinonnenue XHUMHUYECKOE, I1K-6. Crniocoben | I1K-6.1 3naer ocobennoctu | 25.053 IIpodeccronanbHbIi CTaHAapT
(yHITaMEHTAJIbHBIX U | XUMHUKO- peayin30BbIBaTh U | 1a00paToOpHOTO «Crnenranuct nmo pa3paboTKe HEMETATUTMYECKUX
NPUKIAAHBIX  paboT | TEXHOJIOTUYEeCKOoe YIOPaBIATh NPOLECCAMU | TEXHOJIOTUYECKOTO KOMITO3UIIMOHHBIX MAaTEpHUaJOB M IOKPBITUH B
MTOMCKOBOTO, MIPOU3BOJICTBO B 00JIaCTH TEXHOJIOTUU | 00OPYAOBAHUS TEXHOJOTUHU | PAKETHO-KOCMHUYECKON MPOMBIIUIEHHOCTH
TEOPETUYECKOTO U HeTEera30XuMmH, HeTEera30XuMHH, YTBEPXACHHBIN NIpUKa3oM MuHuUCTEPCTBA TpyAa U
sKcrepuMeHTaabHoro | CKBO3HbIE BU/IbI | IIPOMBILLIJIEHHOT'O IIPOMBIIUIEHHOT O conuanbHOM 3amuThl Poccuiickont denepanum ot
XapakTepa C LeNbl0 | Mpo(ecCHOHANBHOM | OPraHu4ecKoro OpPraHMYECKOro 3.09.2018 roga Ne 573H,
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onpeeaeHus
TEXHHYECKUX
XapaKTEPUCTUK
HOBOM TEXHHKH, a
TaKxke KOMILIEKCa
pabot 1o pazpaboTke
TEXHOJIOTUYECKOM
JIOKYMEHTAIUN

JESITEIIbHOCTH B
POMBIIJICHHOCTH
(B chepe
OpraHu3aIu U
POBEICHUS
HAyYHO-
UCCIIEIOBATEIbCKIX
u OTIBITHO-
KOHCTPYKTOPCKHX
pabor B oOnactu
XUMHUYECKOTO "
XUMHKO-
TEXHOJIOTUIECKOTO
MIPOU3BOJICTBA).

CHUHTE3a, TMOJUMEPHBIX
u (GyHKIIMOHATIBHBIX
MaTEepUajoB

MOJIMMEPHBIX u
(GyHKIIMOHATIBHBIX

MarepuaioB, a  Takxke
uuppoBble  METOIBl U

nporpaMmMHoOe oOecIreueHue

JUISt MOHHMTOPHUHTA u
MPEIUKTUBHON  aHATUTHKU
xoJ1a TEXHOJOTHYECKHUX
IIPOLIECCOB TEXHOJIOTHUHI
He(dTerazoxumMum,
MIPOMBIIIIICHHOTO
OpPraHNYeCcKOro CUHTE3a,
MTOJIMMEPHBIX "
(GyHKIIMOHATBHBIX
MaTEpHUaJIOB

[IK-6.2. YMeeT BBISBIATH U
ONTUMH3UPOBATH
napameTpsl IIPOLIECCOB
TEXHOJIOTUHI
He(dTerazoxumum,
MIPOMBIIIJICHHOTO
OpPTaHHYECKOTO CHHTE3a,
MOJIMMEPHBIX u
(GyHKIIMOHATIBHBIX
MaTepUajoB

TIK. 6.3. Bnaneer HaBBIKAMU

MOJICTTUPOBAHUS "
MIPOEKTUPOBAHUS
00opyIoBaHUS u
TEXHOJOTUYECKHIX
MpoIeccoB B obJyiactu
TEXHOJIOTHHI

O06o06mennas TpyaoBas QyHKIHS

G. IIpoBenenne Hay4YHO-IKCIEPUMEHTAIBHBIX
UCCIeIoBaHmii o 00paboTke
CIEeIUATN3NPOBAHHBIX ITAPAMETPOB
HEMETATIYECKUX KOMIIO3UIIMOHHBIX
MaTepuaJioB, UCIIOIb3yEMBIX IS IPOM3BOCTBA
PaKETHO-KOCMHYECKUX KOMILJIEKCOB U CHCTEM,
TEXHOJIOTUHU UX TPUMECHEHHUS

G/04.6 Pa3paboTka THUIIOBOW M KPUTHYHOU
TEXHOJOTUYECKOW JOKYMEHTAIlMH, MEpOIPUATHI
M0 TOATOTOBKE MPOU3BOJICTBA K H3TOTOBJICHUIO
ONBITHOH  TPOAYKUIUH  PaKETHO-KOCMHUYECKUX
KOMILJIEKCOB U cUcTeM (YpOBEHb KBAIU(UKAIINH 6)
G/05.6 HmxeHepHOE  CONPOBOXICHUE  IPHU
MIPOBEICHUHT BXOJTHOTO KOHTPOJIS
HEMETaJUIMYECKUX KOMITO3UIIMOHHBIX MaTepUaIIOB,
UCTIONB3yEeMBIX JUISI  MPOU3BOJCTBA  PAKETHO-
KOCMHYECKMX KOMIUIEKCOB M CHCTEM, TpeTapanuu
COOpOYHBIX  Y3JIOB, KOHTPOJb  COOJIOJCHHS
TEXHOJIOTUIECKOM JVCIIATUTAHBI npu
U3TOTOBJICHUM CEPUMHBIX JeTaned U cOOpPOUYHBIX
Y3JI0OB M B paMKax ONBITHO-KOHCTPYKTOPCKUX
pabot (ypoBeHb KBanupukanuu 6)

G/06.6  OOGecrieueHne  BBICOKOTO  YPOBHS
BBITTOJTHEHUSI 71a00paTOPHBIX XHUMHYECKUX
UCTIBITAaHUI MaTepuasioB, 00pabOTKH Pe3yabTaToOB,
UCIIOJIb30BAHUSL  MPUOOPOB,  PEaKTHBOB W
MaTepualioB IpH OINPEICICHUN XapaKTePUCTUK
HEMETAJUTMYECKUX KOMITO3UIIMOHHBIX MaTEPUAIIOB,
UCIIONIB3YEeMBIX  JUII  MPOHM3BOJCTBA  PAKETHO-
KOCMHYECKHX KOMIUIEKCOB M cUCTeM (YpOBEHB
kBanuukarym 6)
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He(TEera3oXuMuH,

IPOMBIIIUICHHOTO
OpPraHM4ecKOT0  CHHTE3a,
HOJMMEPHBIX "
(bYHKINOHATBHBIX
MaTepuaoB c
UCTIOJIb30BaHUEM
CIEIUATN3UPOBAHHOTO
IPOTPaMMHOTO
obecrieuenus (CAD, CAE),
a TaKkKe KOMIUICKCHBIMH
HaBBIKAaMH nporecca
MO/JICIIMPOBAHUS:

yYMEET YIpoUaTh CIIOKHbIE
CHUCTEMBI M Cpeibl 3a CUET

JOMYLIEHUH; ymeeT
BHIOMpATh U  TPUMEHSATH
KOHIICTITYaJIbHBIC i

Ka4CCTBCHHBIC MO/ C/IN

IIpoexTHBIH THII 32124 IPOGeCCHOHATBHOM J1eITEJbHOCTH

Pa3pabotka u | XUMHYECKOE, [K-7. CnocoGen | IIK-7.1. 3naer Meronbl | AHamu3 TpeOOBaHUNH K  NPOQPEeCcCCHOHAIbHBIM
peanu3anus XUMHUKO- paspabarbIBaTh U | ueHTHU(GUKALKUU TPOOJIEM U | KOMIETEHIHM, MPEIAbABISIEMbIM K BHIITYCKHUKAM
MIPOEKTHON TEXHOJIOTUIECKOE peaTn30BBIBATH MOCTaHOBKH HampaBJICHUs] TOATOTOBKM Ha pBIHKE Tpy/a,
JeSTeNbHOCTH B | IPOM3BOJICTBO IOPOeKThl B  00JACTH | UCCIIEAOBATEIbCKUX 3ajau C | 0000LIEHHE 3apyOeKHOTO OIbITa, MPOBEIEHHS
obmactu HedTerazoxumum, MOCTIETYFOIIIUM KOHCYJIbTAIlMi C BEIyIIUMH pabOTOATEISIMH,
XUMHUYECKOTO u | - CKBO3HbIE BH/JIBI | IPOMBIIIICHHOTO dopmupoBaHueM  obOpasa | oObenuHEeHUsAMU paboTojaTeneil B OTpaciu, B
XHUMHUKO- npoeCCHOHATIFHON | OPraHUYECKOTO NpOoAyKTa B 00JIacTH | KOTOPOW BOCTPEOOBAaHBI BHIMTYCKHUKHA B paMKax
TEXHOJIOTHYECKOTO JeSITebHOCTH B | CHHTE€3a, TOJHMMEPHBIX | HEPTEra30XuMHH, HanpaBJICHUs HOJTrOTOBKH (YpoBeHb
MIPOM3BOJICTBA NPOMBIIIICHHOCTH | W (DYHKIIMOHAJIBHBIX | IPOMBIIUICHHOTO KBaJHHUKAIHA 6)
¢dbynnamenTanpHoro, | (B cdepe | MmaTepHuaIoB C | OPraHMYeCcKOro  CHHTE3a,
a TaK)Ke | OpraHu3aluu U | IpUMEHEHUEM MOJIMMEPHBIX u | 25.037 [IpodeccronanbHbIit CTaHJapT
IPOBEJICHUS COOTBETCTBYIOLIETO «CrenuajiucT 1Mo yIpaBJIEHHIO MPOEKTaMH U
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IIPUKJIATHOTO
Xapakrepa

HAy4HO-
MCCIIEJ0BATEIbCKUX
n OIIBITHO-
KOHCTPYKTOPCKHUX
pabor B oOmacTu
XHUMHYECKOTO "
XHUMHUKO-
TEXHOJOTUYECKOT0
IIPOU3BO/ICTBA).

UHCTpYMEHTapus,

U (POBBIX TEXHOJIOTHH,
a  TaKke  METOJIOB
MOJEIIUPOBAHUS.

(bYyHKINOHATBHBIX
MaTepuaIoB.

[IK-7.2. YMeer onpenenuTh
YpOBEHB TEXHOJIOTHH,
HE0OXOIUMBIIi IUIA
peanmM3zanmuu  TPOEKTa B
COOTBETCTBYIOLIEH

TEXHOJIOTHYECKOH 00JIacTH,
a TaKXe OIEHUTD 3aTpaThl U

3HAYUMOCTbD cTaguil
JKU3HEHHOTO LUKJIa
(mpoexTupoBaHue,
peanuzanus,
(yHKIIMOHUPOBAHHUE,

MEepCreKTHBa U T.J1.)

IIK-7.3. Biageer HaBeIKaMu
MEXIUCHUIUIMHAPHOTO U
MHOTOIIEJIEBOTO
MPOEKTUPOBAHUS C YYETOM
O0COOEHHOCTEH  pa3IMYHBIX
XAMHYECKUX
TEXHOJOTHYECKUX
obnacrteii, a UMEHHO: yMEET
OOBSICHUTH

MEXIUCLHUIIIIMHAPHBIE
MIPOEKTUPOBOYHBIE  CPEJIbI;
yMEET MpOEKTHpPOBaTh B
obOnactu HedTerazoxumuu,
IIPOMBIIIJIEHHOTO
OpPraHMYeCKOro  CHHTE3a,
MIOJINMEPHBIX u
(GYHKIIMOHAJIBHBIX

nporpaMmmamMu B PaKETHO-KOCMHUYECKOM
[IPOMBILIJIEHHOCTU», YTBEP)KIECHHBIA IPUKA30M
MunucTepcTBa Tpyda W COUMAIBHOW 3alIUThI
Poccuiickoit denepannu ot 24.07.2018 Ne 486 H,
O06o00mieHHas TpyaoBast (yHKIHSA:

A/02.6 CocraBienue MPOEKTHO-CMETHOM
JIOKYMEHTALlMX Ha IIPOEKT uiu nporpammy B PKII
(ypoBeHb KBaMpuKauu 6)

A/03.6 IlpoBeneHne pabOT 10 HAMPABICHUIO
MPOSKTHON JIEATENIBHOCTH 110 MPOEKTY WU
nporpamme B PKII (ypoBens kBanudukanuu 6)

A/04.6. YmpapieHue 3aTpaTaMd Ha MPOEKT WIH
nporpammy B PKII (ypoBensb kBanudukanuu 6)

26.034. [IpodeccronanbHbII CTaHAapT
«Cnenuanuct o POEKTUPOBAHUIO u
MO/JICITMPOBAHUIO MOJIMMEPHBIX U3JIeTUI,

YTBEp)KJIEHHBIH NprKazoM MuHHUCTEpCTBa TpyAa U
conuanbHOM 3amuTel Poccuiickon denepanuu ot
24.07.2018 Ne 486 H, OO0oOumeHHas TpyaoBas
GbyHKIMS:

B.  IIpoextupoBanune ¥  MOJETUPOBaHHE
MOJTUMEPHBIX HM3ICTU U OCHACTKH Ha KaXIOM
sTamne paboT

B/01.6. TIlpoextupoBaHue u MOJEIUPOBAHUE
NOJUMEPHBIX M3AETUM M OCHAacTKH (YypOBEHb
KB uKauu 6)

B/02.6. Ucnbitanne uHGOpMAIMOHHBIX MoOjIEeH
MOJIMMEPHBIX ~ H3JEIMM ¢ IPUMEHEHHUEM
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MaTepHajJoB B TOM YHCIE | CHEIHAIM3UPOBAHHOTO POTPaMMHOTO
JUTS obecrieuenust (ypoBeHb KBasMpukamuu 6)
yIydIIeHUS KadyecTBa
KHM3HH,

0e30macHOCTH
OKpY’Karomien cpenpl,
(YHKIMOHATBHOCTH U
HAJISKHOCTH

34




5 AHHOTAIIMA PABOYUX ITPOI'PAMM JUCHUIIVINH, ITPAKTHUK U I'HA

5.1 JIucuuMnminHbl 00513aTeJIbHOI YacTH
AHHOTanus padoyeil NPOrpaMMbl JUCHUIJIMHBI
«uocrpannbiii s361k» (b1.0.01)

1. Heap aMCHMIIMHBI — TpHOOpeTeHHe oOydyarolmuMucs oOmIel, KOMMYHUKAaTUBHON U
npoecCHOHATBLHON KOMITETEHIINH, YPOBEHb KOTOPBIX Ha OT/AEIBHBIX ATAIaxX S3bIKOBON MOATOTOBKU
MIO3BOJISIET  MCIIOJIb30BaTh HMHOCTPAHHBIM S3bIK IMPAKTUYECKHM Kak B INpo(ecCHOHAIbHON
(IpOM3BOACTBEHHON M HAyYHOMN) NEATEIBHOCTH, TaK M JUIs [eJiel caMo0Opa30BaHuUs.

2. B pe3yabTaTe u3ydyeHUs TUCHHUILUIMHBI 00y4YAIOIIUICH T0JIKEH

Obaaoamys clenyOIUMU KOMIETEHIIMSIMA U UHAUKATOPaMH UX JTOCTHXKEHUS |

VK-4.1; VK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9.

3nams:

- OCHOBHBIE€ CIOCOOBI COYETAEMOCTH JIEKCHMUYECKHX €AMHUI] U OCHOBHBIE CIOBOOOpA30BATEIbHbIC
MOJIETH;

- PYCCKHE SKBUBAJIECHThl OCHOBHBIX CJIOB U BBIPAKEHMH pEUM B INPOLIECCE MEXKIMYHOCTHOTO M
MEXKYJIBTYPHOTO B3aMMO/ICHCTBHS,

- OCHOBHBIE NIPUEMBI U METO/BI pedeprupOBaHUs U aHHOTHPOBAHUS JINTEPATYPBHI;

- TACCUBHYIO U aKTHBHYIO JIEKCUKY, B TOM YHUCII€ OOIIEHAYYHYIO U CICHHUATBHYIO TEPMHUHOJIOTHIO,
HE00XO0AUMYIO 11l pa0OThl Ha/l TUIIOBBIMU TEKCTAMU;

- IpUEMBI PadOTHI C OPUTHHAIILHON JINTEPATYPOil HA MHOCTPAHHOM SI3bIKE.

Ymemn:

- paboTaTh ¢ OpUTMHAJIBHOM JIUTEPATypOil HAa THOCTPAHHOM SI3bIKE;

- paboTaTh CO CIOBApEM;

- BECTU IMEPEeNHCKYy Ha H3Y4aeMOM S3bIKE€ C LEJIbI0 MEXKIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aUMOJICHCTBHUS;

- BECTH pEYEBYIO JEATEIBHOCTh MPUMEHHUTEIBHO K cdepe OBITOBOW W TpodecCHOHATHHON
KOMMYHUKAIUH.

Braoemy:

- UHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXIMYHOCTHOTO U MEXKYJIBTYPHOI'O OOILEHHs, HaBBIKAMU U
YMEHUSMH pPEUEBOM JEATETLHOCTH NPUMEHUTENBHO K cdepe ObITOBOM M mpodeccruoHaTIbHOM
KOMMYHHKAIMH, OCHOBaMU yOJIMYHOH peun;

- OCHOBaMHU peeprpOoBaHMs U aHHOTHPOBAHMSI IUTEPATyphl HA U3y4aeMOM HHOCTPAHHOM SI3bIKE.

3. Kparkoe coaep:kanue THCHHUIIIAHBI

Paznen 1. 'pammaruueckue u JieKCHUECKHE TPYIHOCTH U3y4aeMoro s3bIKa.

1.1 CupsixkeHue U U3MEHEHHE TJIaroyia-CBsi3ki B (pOopMax HAcTOSIIEro BpeMeHH. BunoBpeMeHHbIE
¢dopmbl riarosioB. ObOpa3oBaHue (OpM MPOCTHIX, MPOJOJIKEHHBIX, MEPPEKTHBIX U NEpPEKTHO-
IPOJOJDKEHHBIX BpEMEH IJlarosa. BompocuTenbHble MNPEUIOKEHUS B PA3IUYHBIX BpeMEHax.
O6pazoBanue OTpUILIATENHHBIX (POPM TJIarosia B pa3iIMYHbBIX BpEMEHaX.

1.3 OOpa3oBaHue MpPOCTHIX, MNPOJOKEHHBIX, NEPPEKTHBIX BPEMEH TIJAroibHbIX (GOpPM U
ynotpebaeHue popm crpanarenbHoro 3aiora. 1.4. Bugospemennsie ¢popMmsl rinarono. O0pasoBaHue
IPOCTHIX, MPOJIOJKEHHBIX, MEPPEKTHBIX U Mep(eKTHO-NPOJOIKEHHBIX BpeMeH. BonpocuTenbHble
MIpeJIOKEHUS B pa3InYHbIX BpeMeHax. OOpa3oBaHHUe OTPHULATEIbHBIX (DOPM Tilarojia B pa3IudHbIX
BpeMeHax.

1.4 Ipuuactus. [Ipuuactus HacTosiero u npouieanero Bpemenu. Ilepdexrasie popmbl mpuyacTus.
Mecto npuyacTuii B npeaaoxkeHnu. AOCOTIOTHBIN MPHUYACTHBIN 000pOT.

1.5 Undpunutus. @opmel uHbunuTHBa. [Ipogomkennbiii U neppexTHeld MHPUHUTHB. DyHKINN
uHOUHUTHBA B mpeanoxeHud. OOpa3oBaHue M ynorpeOieHHe HMHPUHUTHUBHBIX OOOPOTOB THIIA
«CJI0YKHOE MOJJIEKAILEE) U «CII0KHOE JTOTIOTHEHUE.

1.6 Monanbsnbie rinarossl. CTpykTypa npemioxenus. [IpuHuuns! cioBoodpasoBanusi. CokpaiieHus
(ab0peBuarypsl). O6o3HaueHne natel [IpaBriia YTEHUS XUMHUYECKHUX DJIEMEHTOB, 0003HAYCHHHN U
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dhopMynT HEOPraHMYECKUX COCAWHEHWN M YpaBHEHUN XHMMHYECKUX peakumid. [IpaBuna ureHus
eauHuL nu3Mepenus. [IpaBuna yTeHHs] HAUMEHOBAaHUI OCHOBHBIX OPTaHUYECKUX COETMHEHUI.
Paznen 2. PazButue HaBBIKOB YTEHHS TEMAaTHYECKUX TEKCTOB.

2.1 UteHne TEKCTOB 1O TEMaM:

2.1.1. Benenue B crieiiaaibHOCTD

2.1.2. 1.1. Menneneen

2.1.3. PXTY um. JI.11. Menaeneepa

2.1.4. Hayka 1 HayyHbI€ METO/Ibl, HAYYHbIE CTATbU

2.1.5. CoBpemMeHHbIE HHKEHEPHBIE TEXHOJIOTUU

2.1.6. Xummnueckoe npeanpusTue

2.1.7. Xwumunueckas mabopatopus. TexHuka Oe3omacHOCTH B Jaboparopuu. W3mepeHus B
XUMUYECKOH TabopaTopuu

2.1.8. Xumus Oyaymero.

2.1.9. buorexnonorus @apManeBTUYECKHE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpobaeMbl 3K0JIOTHH.

2.2 Ilonarue o Bupax ureHus. IIpocMoTpoBoe uTeHHME Ha IpuMepax TEKCTOB O xumuu, JI.U.
Mengeneese, PXTY um, [I.1. Menaeneena.

AKTHBHU3a1Us JIEKCUKU IPOUYUTAHHBIX TEKCTOB.

2.3 M3yuaroliee YTeHHE HAYYHBIX M HAYYHO-TOMYJISAPHBIX TEKCTOB MO BHIOPAHHOM CHEIMATIbHOCTH
Ha npumepe TeKcToB: «Hayka u HayuHble METOABI», «XUMUYECKOE NpeAnpuaTue», «CoBpeMeHHbIE
WHXCHEPHBbIE TEXHOJOTHUNY, «XuMHuuyeckas jJaboparopus. TexHuka 06e30MacHOCTH B JTaOOPATOPHH.
W3mepenus B XUMHYECKOH TabopaTopum», «Xumus Oyaymiero. CoBpeMeHHbIE TeHICHIIMHA Pa3BUTHUS
Haykn», «buotexnonorus. dapmaleBTHUECKUE MPOU3BOACTBA», «3eineHas Xumusa. [Ipobremsr
SKOJIOTHM.

Jlexcuueckne OCOOEHHOCTH TEKCTOB HAyYHO-TEXHMUYECKOH HampaBleHHOCTH. TepMUHOIOTUS
Hay4YHO-TEXHUUYECKOH JINTEPATYPbI HA U3Y4aEMOM SI3bIKE.

Pazpen 3. IlpakTuka ycTHOM peun

3.1 IlpakTuka yCTHOM peyH 110 TEMaM:

3.1.1. «'oBopuM 0 cebe, 0 cBoei OyayiIei mpodeccun,

3.1.2. «Moii yHUBEpCUTET,

3.1.3. «YHMBEPCUTETCKUI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.x1.

3.2 MoHonoruueckas peub 1o TemMe «o cede u o Oynymieit npodeccuny». Jlekcuueckre 0COOEHHOCTH
MOHOJIOTHYECKON peyH.

3.3 PedeBoil ATHKET IMOBCEIHEBHOIO OOIIEHUS (3HAKOMCTBO, INPEACTABICHUE, YCTAaHOBIEHHE U
noJiiep>KaHue KOHTAKTA, 3alpoc U coolIIeHne nHpopMalu, nodykaeHne K JeiCcTBUIO, BhIpaXKEeHNE
MIPOCKOBI, CcorIacus).

Oco0eHHOCTH AUATOrMYECKON pedr Mo MPOiIEHHBIM TeMaM.

Paznen 4. OcoGeHHOCTH S3bIKa CHEIMAIBHOCTH

I'pammaTHUeCcKHE TPYJHOCTH S3bIKA CIELUAIBHOCTH:

4.1. I'pammaTryecKue 1 JIEKCUYECKUE TPYIHOCTH SI3bIKa CTIEHUaIbHOCTH:

Paznuunblie BapraHThHI epeBOIa MPUUACTHI HA PYCCKHil sI3bIK. [IpudyacTHBIE 000POTHI U TPHEMBI UX
IepEBOIA HA PYCCKUH A3BIK.

4.2. CocnararenbHoe HakyioHeHHE. DOpPMBI COCIAraTeIbHOTO HAKIOHEHHMSI B M3Yy4aeMOM SI3BIKE.
MonanbHble TTIaroibl ¥ UX UCMOJIb30BaHUE B MPEAJIOKEHUAX B COCIAraTeIbHOM HaKIOHEHUH. TUIIBI
YCIOBHBIX NPEUIOKEHUNA. BapuaHThl nepeBoaa NMpEAoKEHUN B COCIAraTelbHOM HAKJIOHEHHUU U
YCIIOBHBIX IpeioxeHuit. [Topsaok cioB B mpemioxkeHnn. IMpaTuyeckue KOHCTPYKIIHH.

4.3. Uzydyenue mpaBui mepeBoAa pasnudHbIX (opM MHPUHUTHBA U WHPUHUTHUBHBIX 00OPOTOB Ha
PYCCKUH SA3BIK.

4.4 Wzy4aroliee 4TeHUE TEKCTOB 110 TEMATUKE:

1) «JIaboparopusi»
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2) «3MepeHnst B XUMHUYECKOU J1Ta00OpaTOpHm».
CrunucTruyeckue OCOOCHHOCTH CHEIHMAIbHOM HAyYHO-TEXHUYECKOW JmTepaTypbl. Opranusanus
paloThI cO crenualbHbIMU cioBapsMU. [loHsATHE O pedepupoBaHUM M AaHHOTUPOBAHUU TEKCTOB IO
cnienuanbHOCTU. [Tonck HOBOM MH(pOpManuu pu paboTe ¢ TEKCTaMU U3 MEPHOANYECKUX U3aHUN U
MOHOTpaduii, HHCTPYKLUH, IPOCHEKTOB M CIPABOYHOM JHMTEpaTypbl IO paccMaTpUBacMOM

TEMATUKE.

4. O0beM y4eOHOI TUCHUILITHHBI

Cemectp Cemectp
Beero 1 2 ceMecT 3 cemecT 4 cemect
Bun yaeOHO# paboThI X CeMZCTp X p X P N p
3K Kaj. 3E Kaz. 3E Kajl. 3K Kajl. IE Kaj.
q. q. q, q, q,
Obuast TPYROEMKOCTE | o | 2946 | 20 | 720 | 20 | 720 | 20 | 720 | 3.0 108,0
AHCHHUILINHBI
Konrakruasi padora— |5 0| 159 | 09 | 320 | 09 | 320 | 09 | 320 |09/ 32,0
ayJIUTOPHbIE 3aAHATHS:
B TOM 4ucie B (popme
NPaKTHYECKOM 1,33 48 0,44 16 044 16 (044 | 16 - -
MOATrOTOBKH
(rg;)”“ecm ST 36 | 1280 | 09 | 320 | 09 | 320 | 09 | 320 |09 320
6 mom yucie 6 hopme
NPAKmuyecKou 1,33 48 0,44 16 0,44 16 0,44 16 - -
n0020MoeKuU
Camocrosretnas 44 | 160 | 11| 40 | 11| 40 | 11| 40 |11 40,0
pabora
KonTakrHas
CaMOCTOSITENbHAS 0,6 0,2 0,2 0,2
pabora 4.4 1,1 1,1 1,1 1,1
CamocTrosTenpHOe
M3y4YEHUE Pa3eioB 159,4 39,8 39,8 39,8 40,0
JUCIUTIIUHBI
Buasbl koHTpOJIA:
Bua xourpous u3 YII + + +
IK3aMeH 1,0 36,0 - - - - - - 1,0| 36,0
KonrakTHass pabora —
MIPOMEKYTOUHAS 0,4 - - - 0,4
aTTecTalus 1,0 - - - 1,0
IToaroroBka k 356 i i i 356
IK3aMEHYy.
Bux mrorosoro 3ayer 3auer 3ader IK3aMeH
KOHTPOJIS:
Bcero Cemectp CemecTtp
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Bun yaebHoi
paboThl

1 cemectp

2 cemecTp

3 cemecTp

4 cemecTtp

3E

Actp.

Actp.
4.

3E

AcTp.
4.

3E

AcTp.
4.

3E

Actp.
4.

3E

Oo6mas
TPYAOEMKOCTh
AU CIHHUITIIINHBI

243

2 | 54,0

2 54

2 54

3 81

KonrakTHan
padora —
ayJIUTOPHbIE
3aHATHSA:

3,6

96,75

0,9 24

0,9 24

0,9 24

0,9 24

B TOM 4HCJIe B
¢opme
NPaKTHYECKOMI
NOATrOTOBKH

1,33

36

044 | 12

0,44 | 12

0,44 | 12

[IpakTuueckue
3anstus (I13)

3,6

96,75

0,9 24

0,9 24

0,9 24

0,9 24

8 MoM uucie 8
gopme
NpaKmuyeckou
Nn0020MOBKU

1,33

36

044 | 12

0,44 | 12

0,44 | 12

CaMocTosTeIbHASA
padora

4,4

120

1,11 30

1,11 30

1,11 | 30

1,11 | 30,0

KonrtakTHas
CaMOCTOSITEIbHAS
pabora

CaMOCTOSTEIBHOE
W3YYCHHE Pa3/ciioB
JIUCIUATUINHBI

4,4

0,45

0,15

0,15

0,15

119,55

1,11
29,85

1,11
29,85

1,11
29,85

1,11
30

Buasbl koHTpOIA:

Bua xouTposs u3
i

IK3aMeH

1,00

27,00

1,00 | 27,00

KonraktHas pabota
—  IPOMEXYTOYHas
aTTecTauus

IloaroroBka x
SK3aMEHY.

1,00

0,30

0,30
1,00

26,70

26,70

Bua ntorosoro
KOHTPOJISL:

3auer

3auer

3auer

IK3aMeH
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AHHOTanuA padoyeid MPOrpaMmbl JUCUUIIIIMHBI

«Ucropus (Uctopusi Poccuu, Bceodmas ucropus)» (51.0.02)
1. Hear mucuumimHbl — (OPMUPOBAHME Y CTYIEHTOB IEJIOCTHOIO IpeICTaBlIeHUs 00
UCTOpUYECKOM IIpouuioM Poccun, ee MecTe BO BCEMHUPHO-HCTOPUYECKOM ITPOLIECCE.
2 B pe3yabTaTe H3y4eHUs] JUCHHUILINHBI 00y4aI0IUICS 10JI/KEH:
Obnadamye cleayOUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTHXKEHUS:
YK-5.1, YK-5.2, YK-5.3, YK-5.4, YK-5.5, YK-5.6, YK-5.7, YK-5.8, YK-5.9, YK-5.10, VK-5.11,
VYK-5.12, YK-5.13, YK-5.14
3namey:
— OCHOBHBI€ HalpaBJIeHUs, TPOOJIeMbl U METO/Ibl HCTOPUYECKON HAYKHU;
— OCHOBHBIE 3Tamlbl M KJIIOYEBble COObITHA ucTOpHH Poccum M Mupa; OCOOCHHOCTH DPa3BUTHS
POCCHICKOI0 roCy1apcTBa, BBIJAIOIIUXCS JesITeIed 0Te4eCTBEHHOM 1 BceoOIIel HCTOpUH.
Ymemn:
— COOTHOCHUTBH OOIIME HMCTOPUYECKHE MPOLECCHl U OTAEIbHbIE (AKThl; BBIABIATH CYLIECTBEHHBIE
YepThl HMCTOPHYECKUX TPOLIECCOB, SBICHUNA M COOBITHIA; aHAIM3UPOBATH COIMAIbHO-3HAYMMBbIC
poOJIEeMBI;
— (opMynupoBaTh M apryMEHTHPOBAHO OTCTaMBATh COOCTBEHHYIO MO3UIMIO MO Pa3IHYHBIM
npobsieMaM UCTOPHH.
Braoemn:
— TPEICTaBICHUSIMU 00 HCTOPUU KaK HAYKE, €€ MECTE B CUCTEME TYMaHUTAPHOTO 3HAHUS;
— MPE/ICTaBICHUSIMH 00 OCHOBHBIX 3Tanax B HCTOPUU YEJIOBEUECTBA U UX XPOHOJIOTHH;
— KaTeropuajJbHO-OHATUIHBIM allapaToM U3y4aeMOM IUCLHUIIINHBL;
— HaBBIKAMM aHAJIN3a UICTOPUUECKUX UCTOYHHUKOB.
3. Kpatkoe cogep:kanue A1 CUUIIUHBI
Paznesn 1. Ucropusi B cucremMe COLHMANBbHO-TYMAaHHUTApHBIX HayK. OCHOBBI MeTOI0/10TMHU
ucropuyeckoii Hayku. Oco0EHHOCTH CTAHOBJIEHHMS TrocyJapcTBeHHocTH B Poccmu 1o
CPABHEHMIO C €BPOIECIiCKMMH PaHHECPeIHEBEeKOBbIMHU rOCYAapCTBAMH.
Mecro ucropuu B cucteme Hayk. [Ipenmer ucropuyeckoy Hayku. Poiib Teopun B ITO3HAHMH
npouioro. CymHOCTb, (GOpMbI, (QYHKIMM HCTOpPUYECKOro 3HaHMA. [IOHATHE HCTOPUUYECKOTrO
HCTOYHUKA, KIaccu(UKalms HCTOPpUUYECKX UCTOYHUKOB. VcTopust Poccun — HeoTheMiemast 4acTb
BCEMHPHOW UCTOPUH; 00IIee U 0COOEHHOE B UICTOPUYECKOM Pa3BUTHH.
AnTponorene3. Heonutnueckass pesomtonus. CouuanbHbll cTpoil. Pa3znoxeHue mnepBoOBITHOM
obmuuel. Husunuzanuu pesHero Bocroka. ['ocynapcrBa antuunoctu. Hapoasl u npeBHeiimme
rocyaapcTa Ha Tepputopun Poccuu. 3tHorenes cnassH. Benukoe Ilepecenenne naponos B -1V
BB.
Tpagunuonssle (GOpMBI COIMATIBHON OpraHU3al[Mi €BPONENHCKUX HAapOJOB B JOrOCYIapCTBEHHBIN
nepuo. Bo3HUKHOBEHNE paHHECPEIHEBEKOBOM IOCYIapCTBEHHOCTH B EBpore.
OTHOKYJIBTYpHbIE W COLMAJIbHO-TIOJUTUYECKHE  IPOLECChl  CTAHOBJIEHUS  POCCHICKON
rocynapctBeHHocTd. Hawanmo poccuiickoit rocymapctBeHHoctu. Kuesckas Pych. Ilpunsatue
xpuctuancTsa. Pycckue 3emin B X1 — X111 BB. Monrosno-ratapckoe HamectBue Ha Pych. Dkcniancus
B 3alaJHBIE U CEBEpO-3allaJHble PYCCKME 3eMJM. Benmkoe KHSDKECTBO JMTOBCKOe M Pycckoe
roCyAapcTBO.
MecTo cpeHEBEKOBBS BO BCEMUPHO-UCTOPUUYECKOM Iporecce. CKiaabIBaHUE OCHOB HALIMOHAJIBHBIX
rocyaapcts B 3amamgHoit EBpome. OOpazoBanme Poccuiickoro rocymapcTBa, €ro HCTOPHYECKOE
3HAUEHHUE.
Poccus B XVI B. - XVII BB. Y wucrokoB Hooro Bpemenu. OCOOEHHOCTH COCIIOBHO-
npencraButesnibHoii MoHapxuu B EBponme um Poccun. Hawano XVII Beka — smoxa BceoOriero
eBporneickoro kpusnca. CHHXpOHHOCTb KPU3UCHBIX CUTYallni B pa3HbIX cTpaHaX. «CMyTHOE BpeMsi»
B Poccun.
['ene3uc kanutanuizma. Ero ¢popmel 1 cocymiecTBoBanue ¢ yeMeHTaMu ¢eonanuzma. OcCoOOeHHOCTH
pa3nuyHbIX peruoHoB EBpombl. @opmupoBaHue MHUpoBOro peiHKa. Ilogbem MaHy(hakTypHOTO
npousBojicTBa. DopMuUpoBaHNE BHYTPEHHUX PHIHKOB.
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['ene3uc camonepxkaBus B Poccuu. «Bropoe uzmanue» kpenoctHuuectBa — CoOOpPHOE YIOKEHHE
1649 r. u ropunuueckoe opopmIIeHHE KPEOCTHOTO npasa. CeKymnsapHu3alus pycCKOM KyJIbTypHI.
Pa3nen 2. Ot HoBoro k Hogeiimemy Bpemenu. Poccuiickasi umnepusi B XVIII- nauane XX B.
Poccuiickoe rocynapctBo B XVIII Beke — Beke MoaepHu3auu u npocsenienus. Pedopmer Ilerpa 1
KaK IepBas IONBITKA MOJEpPHU3ALMU CTpaHbl, €€ ocoOeHHocTU. PopmupoBanue Poccuiickoit
umnepu. OCHOBHbBIE HAIPaBJIEHUS «EBPOINEU3ALMM CTPAHbl. DBOJIOLUS COLMAIBHON CTPYKTYpbI
obmectBa. JlanpHeiiee pacimpenue rpaHull Poccuiickoir uMIiepuu.

Wnetinblie u conmanbHO-nonuTHYeckue ucToku [Ipocseniennsi. OCHOBHbBIE UEPThI TPOCBETUTEIHCKOM
WJCOJIOTHM: YEJIOBEK W TOCYJapCTBO, «ECTECTBEHHOE MpaBO», 3THKa. Muesa mnporpecca Kak
TOCIOICTBYIOIIIEE TEUEHUE B OOIIECTBEHHOHN MBICIIU. Poccust B 310Xy MPOCBEIIEHHOT0 a0COII0TU3MA.
Poccus u EBponia B XVIII Beke. M3mMeHeHus B MK 1yHapOAHOM MOJIOKEHUU Poccuiickoi uMmnepuu.
Poccus B XIX cronetun. [IpombinuienHsiit mepeBopoT B EBpone u Poccun: obiiee 1 ocobenHoe.
Baxneiimue ycnoBus nepexona Poccun k HHAyCTpUaIbHOMY OOIIECTBY — pELICHHE KPECThSIHCKOTO
BOIIpOCAa M OTpaHUYEHUE caMoiepxkaBus. JJIUTEIbHOCTb, HEMOCIEN0BATEIbHOCTh, LUKINYHOCTh
nporecca OypkyasHoro pedopmupoBanus. Epponerickas pepomonms 1848—1849 rr. Hrorn,
3HAYEHUE, UCTOPUUYECKUE TTOCIIEICTBUS.

Ponb cybbektuBHOrO (pakTopa B mpeoposieHun otctaBaHus. Pedopmbl XIX Beka, UX 3HaYCHHE.
OoOmecTBeHHbIC ABMKCHHS B XX Beke.

Poccus u Mup Ha pyOeke BEKOB: HEPAaBHOMEPHOCTh U MPOTUBOPEUYUBOCTH pa3BUTHUsL. O0IIKMe UTOTH
POCCHICKON MOJEpHU3auu K Hayary XX Beka.

CootHomienne mnonautuyeckux cuil B Poccum B Hawale XX Beka. Hapacranme kpusuca
camonepxaBus. llepBasi poccuiickas peBomonua. OOpa3oBaHHME TOJUTHYECKUX  APTHIA.
l'ocynapctBenHass nyma Hayana XX BEKa Kak IEPBBIM ONBIT POCCUICKOIO MapjaMEHTapu3Ma.
CronpinuHckas arpapHas peopma. Ilepas mupoBas BoiiHa u yuactue B Heil Poccuun. deBpanbekas
peBomtonus 1917r. 1 KOpeHHbIE U3MEHEHHUSI B IOJTUTUYECKOM )KU3HU CTPAHBI.

Pa3znean 3. BecemupHo-ucropuveckuii nmpomecc 1 XX Bek. OT cOBeTCKOro rocyaapcrsa K
coBpemenHoii Poccuu.

®opMupoOBaHUE U CYIIHOCTb COBETCKOro cTpost (1917-1991rr.). Mapkcusm Kak H1€0JIorHyecKas
OCHOBa PEBOJIOIMOHHBIX Ipeo0pa3oBaHuii W poccuiickue peanuu. [loaroroBka u mnobena
OxTa06pbckoro Boopy:keHHoro Boccranus B [lerporpane. II Beepoccuiickuiti crezn CoBeToB 1 ero
pemieHus. DKOHOMHYECKass W COLMalbHAas IOJIMTUKA OONblIeBUKOB. ['paknaHckas BoiiHa u
nHocTpanHas wuHTepBeHIUs. Cynp6a u 3Hauenue HOIla. VYTBepxkiaeHue oIHOMAPTHITHOM
nonutuyeckoi cucremsl. O6pazoBanue CCCP. Ilonutndeckas 6opb0a B mapTHH U TOCYJapCTBE.
CCCP B rons! nepBoix msiTiiieTok (koner 20-x rr. — 30-e rr.). @opmMupoBaHHe pexuMa JTHIHOU
Bracth CragMHa W KOMaHJHO-aAMHHHMCTPAaTMBHOW CHCTEMBbI YNPABIEHUS TOCYIapCTBOM.
Toramutapusm B EBporie 1 CCCP: o6mee u ocobennoe. Buemnss mommtiuka CCCP B 20-30-e 1.
HestenpHocts KomuntepHa. CCCP Bo BTopoil MupoBod u Benukoil OTedecTBEHHOH BOWHE.
Pemarommuii Bkinag CoBerckoro Coro3a B pa3rpom ¢arimsma.

W3MeHeHne COOTHOLIEHUS CUJI B MUPE ITOCJIE BTOPOX MUPOBOU BOMHBI. Hauaso «X0101HOM BOMHBIY.
«doxktpuna Tpymdna» wu «llman Mapmamna». @opmMupoBaHue OUIOISIPHOTO  MHpa.
B3aumooTHOIIEHUS €O CTpaHaMH «HapoJHOW aemokpatum». Cosganue CoBeTa SKOHOMHUYECKON
B3auMoniomomd. Koudnukr ¢ IOrocnaBueini. Opranmszanus CeBepoaTiaHTUYECKOTO JTOTOBOPA
(HATO). Coszpganue Opranmszauuu Bapmasckoro norosopa. Boiina B Kopee. TpymHocTH
nocneBoeHHOro pas3sutuss CCCP. VYikecToueHHME NOJIMTHYECKOTO PEXUMa U HUACOJOTHYECKOTO
KOHTpoJIs. [TonbITKK 00HOBIIEHHS «TOCyIapcTBEHHOT0 cotnanuiMay. XX cbe3a KIICC u ocyxnenue
KynbTa maHOCTH CranuHa. «OTTenenby B JyXOBHOU cdepe.

OkoHOMUYecKkHue peopMbl cepenHbl 60-X TO10B, IPUUMHBI X HE3aBEpIICHHOCTH. «I ocyaapcTBo
onmarogercteusi». IV u V Pecnybnuka Bo ®@panuuu. OOpazoBanue u Paszsutne OPI.
«JKxoHOMHYeCcKoe uyzno» Snonun. Pacman konoHumanpHOM —cucTeMbl. HeokoHcepBaTtusm
Benukobpurtanuu. Pelironomuka B CIIA.
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Hapactanue kpu3uCHBIX sBIeHUN B coBeTCkOoM oOmiectBe B 70-¢ — cepeaune 80-x romos. Hoas
Koncturynus CCCP. Konuenuus «paszsutoro conuanuzma». Buemnss nonmutuka CCCP B koHIle
60-x Hadane 80-X IT.: OT pa3psAAKU K 000CTPEHUIO MEXKTYHAPOTHON 0OCTAaHOBKH.

«[lepecTpoiika»: CyIIHOCTb, I€JIM, 3aJadyd, OCHOBHbIE dTambl, pe3yiabrartel. Pacman CCCP.
O6pazoanue CHI'.

CraHoBJIeHHE HOBOH poccuiickolt rocynapctBeHHOCTH (¢ 1991- mo Hacrosmiee Bpems ). Jlubepanbaas
KOHIIETIINS POCCUHCKHUX pedopM: mepexoa K PeIHKY, (OPMUPOBAHUE IPakIaHCKOTO OOIIECTBA H
npaBoBoro rocynapcra. «lllokoBas Tepamus» sKOHOMHYECKHMX pedopM B Hadane 90-X TOIOB.
Konctutynusa Poccuiickoit denepanmu 1993r. Mexnanuonanbabie oTHomeHus. [lonmutnyeckue
napTuu W OOINECTBEHHBIC [BIKEHUS PoccuM Ha COBpeMEHHOM »Jdtame. Poccus Ha TyTH
MojaepHHu3anuu. Poccust B cucteMe MUPOBOM SKOHOMHUKH M MEXKIYHapOIHBIX cBsi3eil. HoBbie
FEONOJIMTHYECKOE PEATIMU B MUPE U UX BIWSHUE HA BHEIIHIOK NONUTUKY Poccuiickoit @enepanuu.

4 O6beM yueOHOI JUCHMIJIMHBI.

Bit yueHoii paGoTsI O0beM TUCUUIIJIMHBI
3E Axkan. 4. | Acrp.4.

O01mas TPYA0EMKOCTh AU CIUILIMHBI 3 108 81
KoHTakTHas padoTa — ayIMTOPHBbIE 3aHATHSI: 13 48 36
B TOM 4YHcJie B opMe MPpaKTHYECKOH MOATOTOBKH 0,22 8 6
Jlexun 0,9 32 24
8 Mom uucie 8 popme NPaKmuyeckol no020mosKuU - - -
[TpakTuueckue 3ansatus (113) 0,4 16 12
8 MOM Uuciie 8 (hopme NPaKxmueckol no020moeKu 0,22 8 6
CamocTosiTeJbHasi padoTa 0,7 24 18
CamocTosiTenbHOEC U3YUYCHHUE Pa3/IeTIOB JUCIIUILIMHBI 0,7 24 18
Buja koHTpoOJIA:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeKyTOYHAs aTTECTAIHS 1 0,4 0,3
[ToaroToBKa K 3K3aMeHY. 35,6 26,7
Buj nTOroBOro KOHTpOJIs: JK3aMeH

AHHOTaNus padoyeil MPOrpaMMbl JUCHUNIMHBI
«®Puaocopusn» (51.0.03)

1.Heans pucuumaunabl «dunocodpus» — chopMupoBaTh y CTYACHTOB KOMIUIEKCHOE TPEICTABIICHNE
0 ponu u Mmecte Quiocopun B cHCTeMe T'YMaHUTApHBIX, COIMAIBHBIX U ECTECTBEHHBIX HayK,
MMO3HAKOMHTH MX C OCHOBaMU (pUI0CO(CKOT0 3HAHUS, HEOOXOIUMBIMU JIJISI PEIICHUS TEOPETUUECKUX
Y MIPaKTUYECKHX 3a/1a4.
2. B pe3yabTare n3yueHus JUCHHUIJIHMHBI 00yYAIOMIMIACS T0JKEH:
OO6nagath CleayomUMI KOMIIETEHIIUSAMHI U UHANKaTopamMu ux aoctmkenus: YK-5.1; YK-5.2; VK-
5.3; YK-5.4; YK-5.5; YK-5.6; YK-5.7; YK-5.8; YK-5.9; VK-5.10; YK-5.11; YK-5.12; YK-5.13; VK-
5.14.
3Hamb: OCHOBHOE COJIEp)KaHUE TIaBHBIX (DHIIOCO(PCKUX KO U HAMPABIICHUM, PEICTABUTEIIEH dTUX
IIKOJI, CBSI3b W pa3inuve UX (UIOCOPCKUX HACH, CBSI3b HUCTOPUKO-(DUIOCOPCKUX KOHIIETIHHA C
COBPEMEHHBIMH MPOOJIEMaMH HHANBUAYATLHON M OOIIIECTBEHHOM KU3HU;

Ymems: moHumaTh M aHANIM3UPOBATh MHPOBO33PEHUECKHE, COLMAIbHBIE U WHJMBUIYyaJbHBIE
npoOJeMbl COBPEMEHHOM JKM3HH; T'PaMOTHO BECTH JIHCKYCCHIO, aHaJIM3UpPOBATh OCOOEHHOCTHU
MEXKYJIbTYPHOTO B3aUMOJACHUCTBUSI, OOYCIOBJIEHHBIE pa3IMUYMEM JTHUYECKUX, PEIUTHO3HBIX U
LIEHHOCTHBIX CHUCTEM, ONHUPAACh HA HapaOOTAHHBIM B MCTOPUH (PUIOCOPUH MaTepUall; MPUMEHSIThH
noJiyueHHble (hpunocockre 3HaHUS K PEICHUI0 MPo(ecCHOHAIbHBIX 33/1a4;

41




Braoemyw: npencraBneHusiMu o Gpuiocopuu Kak HayKe U CUCTEME LIEHHOCTEH, ee MeCTe B CUCTEME
TYMaHUTApHOTO 3HaHUS; OCHOBaMH (PUIOCO(PCKOro MBIIUICHUS; KaTerOpHajJbHBIM aIlapaToM
M3Yy4aeMON IUCIMILTUHBI, (GUIOCOQCKMMU METOJaMH aHallM3a pas3jIHMYHBIX MPOOJIeM, HaBBIKAMHU
buI0cOPCKOM KYIbTYPHI AJIsI BEIPAOOTKH CUCTEMHOTO, IIEIOCTHOTO B3MJISAIa HA JEHCTBUTEILHOCTD U
MECTO XUMHUH U XUMUYECKOI TEXHOJIOTUH B LIEJIOCTHOM KapTHHE MHPA.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI

Beenenne. @unocodusi, ee MPOUCXOXKICHUE U POJIb B OOIIECTBE.

Paszgea 1. OcHoBHbBIE Pri10cOPCKHE HIKOJIbI.

AnTtnunas Qunocodust (mocokparuku, copuctsl, Cokpar, JHemoxput, I[lmaron, Apwucrorens,
AJUIMHACTHYECKU-pUMCKas prtocodus). OCHOBHBIE MPOOIEMBI CPETHEBEKOBON PUITOCODUHN U ITTOXH
Boszpoxnenus. @unocopuss Hosoro Bpemenu (XVII — XVIII BB.) Uneonorus Ilpocsenienus.
Hemenkas xnaccuueckas dunocodust. Pycckas dpunocopus XIX — XX BB. OCHOBBI MapKCUCTCKOM
¢unocopun. OCHOBHBIE HANPABJICHUSI COBPEMEHHON (pHIIOCODUH.

Paznen 2. ®unocodckne KoHIENUMHA ObITHS U TO3HAHUS.

[Ipo6nema ObiTHs B uctopuu (unocoduu. IloHATus marepuanbHOTO M UaeaTbHOT0. OCHOBHBIC
¢bunocodckre HapaBIeHUs: MaTepUaIn3M U uaeanusM. [IpuHimn rinodanbHOro 3BOJOLIUOHU3MA B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA.

Konnenmuu npoctpaHcTBa U BpEMEHH B UCTOpUU (HUI0CO(UU U HAYKH.

[Ipoucxoxnenne coszHanus. Ponb Tpyna B TPOUCXOXKICHMM CO3HaHWs. Mpeamuctuueckue u
MaTepUaIiuCTUUeCKue KOoHLenuu co3Hanus. Co3Hanue u Mo3r. Co3HaTenbHOE U Oecco3HaTEeIbHOE.
Co3zHanue u s13pIk. CO3HaHME U CAaMOCO3HAHUE.

Konnenmnuu rHoceonorud B HCTOpUM (UIOCOPUU: CEHCyallu3M, DPALMOHAINU3M, CKENTUIU3M,
arHOCTUIN3M, KOHIICTIIMS BPOXKICHHBIX HIeH, anpruopu3M. J{naneKkTuka mo3HaHus: YyBCTBEHHOE U
paronaiabHoe. OCHOBHBIE TEOPUU UCTHUHBI.

Paznea 3. [Ipo6Jiembl yesnoBeka B pusiocodum.

Yenoek kak npeamet (unocodcekoro ananuza B uctopuu dpunocoduu. [IpoucxoxaeHne yenoBeka:
NPUPOJHBIE M COLMAIBHBIE YCIOBHS AaHTPOIOCOLMOTeHe3a. BHOoJormueckoe W CONMaIbHOE B
yenoBeke. HAUBUI, MHAWBUIYabHOCTb, TUYHOCTbD.

CMBICT KHU3HH U TIpeHa3HaueHne yenaoBeka. JKu3Hb, cMepTh, OeccMepTue. [IBIKeHNe HeHACHITHS,
ero poJib B coBpeMeHHoM xu3Hu. Llenu u nenHoctu. CBo6oa BOJIM U OTBETCTBEHHOCTh JIMYHOCTH.
HpaBcTBeHHBIE, pETUTHO3HBIC, SCTETUYECKHIE IEHHOCTH.

Paznen 4. ®uitocopus ncTopun u odmecTaa

YenoBek B CHCTEME COLMAILHBIX CBs3el. JIMUYHOCTL M Macchl, CBO0OOJA M HEOOXOIUMOCTb.
®dunocodust uctopun: GopMalMoHHas ¥ UBUIN3AUOHHAS KOHIENIIMA UCTOPUIECKOTO Pa3BUTHSI.
[TporpeccucTckie W MUKIMYECKHE MOJeNu pa3BuTHs. [nobanbHbIe TPOOIEMBbI COBPEMEHHOCTH.
Konuenius ycToi4nBOro pa3BuTHs U CIIEHapUU OyayILero.

O6miecTBo u ero cTpykTypa. CoruanbHasi, MoJIUuTHYECKas U JyxoBHas cepsl oomiectBa. Konmenium
rocyzapcTBa B ucTopuu ¢punocodckoit Mpiciu. ['paxkjaHckoe 001IECTBO U MPAaBOBOE MOCYIAPCTBO.
Pa3nen 5. ®unocodcekue npodieMbl XUHMUM U XUMUYECKOH TEXHOJIOTUHN

Hayunoe u BHeHayuHoe 3HaHHe. CTpYKTypa HAy4yHOTO 3HaHHs, €ro MeTonbl u (Gopmbl. Hayunsie
PEBOJIONMHM W CMEHAa TUIOB palMoHaTbHOCTH. Hayka B COBpeMEHHOM Mupe. JTHKa HAyKH W
OTBETCTBEHHOCTh YYEHOTO.

[Tpobnema cOOTHOIIEHUsT HAyKW W TeXHUKU. CoOIMaNbHBIC IMOCIEACTBUS HAYYHO-TEXHHUYECKOTO
nporpecca. DTHUECKHUE U IKOJIOTUYECKHE UMIIEPATUBbI PA3BUTUS HAYKH U TEXHHUKHU.

MecTo XMMHHM B CHCTEME eCTeCTBEHHBIX Hayk. OCHOBHas mpoOjemMa XUMUHM Kak HAyKd H
npousBojcTBa. Llenu u 3amaun xumudeckoi TexHonoruu. Crenudura XMMUKO-TEXHOJIOTHYECKOTO
3HaHUS: QYHJAaMEHTAIBHOE U MPHUKIIATHOE, YMITHPHUECKOE U TEOPETHIECKOE.

4. O06beM yueOHOI TUCHMTIHHBI

Bup y4eOHoii padoThI O0BLeM THCHUILINHEI
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3E Akaa. 4. | AcTp.4.
O01masi TPYA0eMKOCTh IUCITUILIHHbBI 3 108 81
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHATHSI: 13 48 36
B TOM 4YHcJe B opMe MPpaKTHYECKOH MOATOTOBKH 0,22 8 6
Jlexumu 0,9 32 24
8 MoMm uucie 8 popme NPaAKmuyecKol no020moGKuU - - -
ITpaktrueckue 3ansatus (113) 0,4 16 12
8 MOM Uucjie 8 hopme NPaKmu4eckol no020moeKu 0,22 8 6
CamocTosiTeJIbHasi padoTa 0,67 24 18
CamocTosiTenbHOE U3YUYCHHE Pa3/IeJIOB IUCIUILIMHbI 0,7 24 18
Buja KoHTpOJIsI:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAs aTTECTAIHS 1 0,4 0,3
IToaroToBka K 3K3aMeHY. 35,6 26,7
Buj HTOroBOro KOHTPOJISI: JK3aMeH

AHHOTanus padoyeil NPorpaMMbl AU CUHUIIIMHBI

«OCHOBBI 5KOHOMMKH U ylpasJjeHus npoussoacrsom» (51.0.04)
1.lleqnp AUCHUIUIMHBI — TOJIYYEHHE CHUCTEMbl 3HAaHUW 00 SKOHOMHUYECKHUX 3aKOHOMEPHOCTSAX
(YHKIIMOHUPOBAHMS TPOMBIIIIEHHOTO TMPOM3BOACTBA B CHCTEME HAIMOHAIBHOM 3KOHOMUKH,
dbopMHpOBaHHE SKOHOMHUYECKOTO MBIIUICHHS W HCIOJNb30BAaHUE IIOJyYCHHBIX 3HAHUH B
MIPAKTUYECKON ACSITETLHOCTH.
2 B pe3yabTaTe H3y4eHusi AUCHUILIMHBI 00y4aIOLIUICA T0JI/KEeH:
Obnadamye cnenymUMA KOMIETSHIIMSIMU U HHINKATOPAMH UX JOCTH)KCHUS:
YK-10.1; YK-10.2; YK-10.3; YK-11.1; YK-11.2; YK-11.3; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4;
OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-3.10; OIIK-3.11; OIIK-3.12; OIIK-3.13;
OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18;
3Hameo:
- OCHOBBI 2KOHOMHYECKOU KYJIbTYPHI, B TOM YHCJIe (PMHAHCOBOI rPaMOTHOCTH;
- OCHOBBI POCCHUMCKON IpPaBOBOM CHUCTEMBI M POCCHUICKOTO 3aKOHOJATENIbCTBA, IPaBOBBIE U
HPaBCTBEHHO-ITHUECKHE HOPMBI B chepe npopeccHoHaNbHON AESITETbHOCTH;
- IPaBOBbIE HOPMBI, PETyJIUPYIOIIE OTHOIIEHHE YeJI0BeKa K YeJIOBEKY, OOIIECTBY, OKpPYKatoLIen
cpene;
- OCHOBHBIE KaTErOPUH U 3aKOHBI JKOHOMUKH;
- OCHOBBI 9KOHOMHYECKOU JESITEINbHOCTU NPEANPHUATHSI, €r0 CTPYKTYPY U OTPACiIEBYIO CrielupUKY;
KJIaCCU(PUKALUIO MIPEANPHUATHH 110 TPABOBOMY CTaTYCY;
- COJIEpKaHME ITAIOB Pa3padOTKU ONEPATUBHBIX IJIAHOB padOThI HEPBUYHBIX ITPOU3BOICTBEHHBIX
MOpa3ACIICHUN.
Ymemn:
- UCTOJIb30BATh 3HAHHUSI OCHOB 3KOHOMUKHU IIPU MPUHATHH 00OCHOBAHHBIX PEIIEHUI B pa3IUyHbIX
00J1aCTIX IEeATECIIHLHOCTH;
- ACII0JIB30BATh 3HAHNS OCHOB YKOHOMMKH IIPU PELICHUH ITPOU3BOICTBEHHBIX 3a/1ay;
- OCHOBAMH XO3SIICTBEHHOT'O U 3KOJIOTUYECKOTO MpaBa;
- IPOBOJUTH TEXHUKO-KOHOMHYECKUN aHAJIN3 NHKEHEPHBIX PEIICHUH.
Bnaodemu:
- HaBBIKAMHU BBIOOpa SKOHOMUYECKH OOOCHOBAHHBIX PEIICHUH B pa3IMYHbIX 001aCTIX
KHU3HEESATEIbHOCTH;
- METOAaMHU pa3pabOTKH MPOU3BOJCTBEHHBIX MPOrPAMM U TUIAHOBBIX 3aJJaHUN JJIS TIEPBUYHBIX
MIPOM3BOJICTBEHHBIX MOpPa3/ICICHHUI;
- HaBBIKAMHU BBIOOpa SKOHOMUYECKH 0OOOCHOBAHHBIX PEIICHUH C yYETOM UMEIOLINXCS OIpaHHYEHHH.
3. Kpatkoe coiep:kanue JUCHUIITUHBI
Pa3nea 1. BBenenne. OCHOBbI PHIHOYHOI IKOHOMUKH
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Tema 1: OxkoHOMUYECKHE TOTPEOHOCTH, Oylara W PEeCypchl. JKOHOMHUYECKHE CHUCTEMBI U HX
cymHocTb. OOIIecTBEHHOE MPOM3BOJACTBO M SKOHOMHYECKHE OTHOIIEHHUs. [Ipom3BoaCTBEHHBIE
BO3MOYKHOCTH OOIIECTBA M 3KOHOMHUYECKHH BbIOOp. KpuBas mpou3BOICTBEHHBIX BO3MOXHOCTEH.
3akoH yOBIBaIOIIEH TPEEbHON MOJIE3HOCTH. TUIIBI U MOJETH 3KOHOMUYECKHX CHUCTEM. DIIEMEHT
HSKOHOMHMUYECKOW cucTeMbl. TpaaulnoHHas 3KoHoMuYeckas cuctema. CoOCTBEHHOCTh: (OpPMBI U
MyTH UX TIPeoOpa3oBaHMUsL.

Tema 2: PeiHOuHBIM MexaHM3M cropoca M npeanoxeHus. CoBeplleHHas M HECOBEpLICHHas
KOHKypeHIMHU. ToBapHBIN (PHIHOYHBIN) THIT OOIIECTBEHHOTO MPOou3BOACTBA. CYIIHOCTD U YCIOBHS
BO3HUKHOBEHUS PhIHKA. BU/bI ppIHKOB U UX CTpyKTypa. @yHKIMU pbIHKA. ToBap U ero cBoicTaa.
Crnpoc u mnpemioxkeHue Ha pblHKe. [loHATHE «QIACTUYHOCTB». ONACTUYHOCTH CIpOca U
IIPEUIOKEHUs], ToueuHast U qyropasi. CoBeplIeHHas U HECOBEPIIEHHAs! KOHKypeHIIMH. MOHOMONHUSL.
MaxkcuMu3zanust IpuObUIM MOHOIIOIUCTOM. OJIUTONOus.

Tema 3: [loHATHE HAaLMOHAJIBHOH SKOHOMHUKH, OCHOBHBIE MAaKpPOIKOHOMHYECKHE I10Ka3aTellH.
[ToHATHS COBOKYIHOTO CHpPOCa M COBOKYIHOTO NPEMJIOKEHHs, (aKTOPbI, BIMAIONME Ha HX
n3MeHeHus. [lorpebienus u coepexxeHus. DKOHOMUYECKHH Kpyroobopot. IIponsBoacTso, oOMeH u
pacrpenenenue. [lorpebaenue, coOepexenne, HHBECTHIIMN TOBAPOB U YCIYT.

Tema 4: @unHancoBasg cucteMa U (pUHAHCOBas MOJUTHKA oOIecTBa. ['ocy1apcTBEHHbIN OIOKET U
rocyJ1apCTBEHHbIN noir. Hamoru u Hajnorosas cucrema.

Pa3nen 2. JxoHOMHYeCKHE OCHOBBI YIIPABJICHUS MIPOU3BOACTBOM

Tema 5: [lpennpusitue Kak CyObEKT pbIHOYHOTO X031CTBA. DKOHOMUYECKUE 3aKOHBI U OCOOEHHOCTH
UX MPOSIBIICHUS HA IPEANIpUATUH. PoJb ciennanucTa XuMu4eckoi npomsinuieHHoctu. [peanpustue
B CHUCTEME PBIHOYHOH 3KOHOMUKU. [Ipeanpusarue — kak cyObeKT U 00BEKT IMPEIIPUHUMATEIbCKOM
JesTeNbHOCTH. 3aKoHoJaTelabHass 0a3za MNpeanpUHUMATENbCKON aedrenbHOocTH. HopmaruHO-
[IPaBOBbIE aKThl, PErIAMEHTUPYIOIIUE AESITEIbHOCTh NpeAnpusaTus. OpraHu3alOHHO-TIPABOBbIE
(dbopMBbl IPEANPUHUMATENIBCKON EATENbHOCTH U KPUTEPUM UX BbIOOpa. DOpMBI COOCTBEHHOCTH.
BHeuHss 1 BHYTpEeHHsIS cpeia MPEeANpUsTUSI.

Tema 6: MarepuanbHoO-TexHHUYECKass 0a3za npou3BojcTBa. ChlpbeBas M TOILUIUBHO-IHEPIreTHYECKas
0a3a XMMHYECKUX MPOU3BOACTB. [Ipon3BOACTBEHHAS MporpaMMa M MPOU3BOJCTBEHHAS MOUIHOCTD
npeanpusatis. KauecTtBo M KOHKYpEHTOCIIOCOOHOCTh MPOJIYKIMU. DKOHOMHYECKOEe O00OCHOBaHME
BbIOOpa chIpbs U TOIIMBa. PecypcocOepexenne. AnbTepHATUBHBIE UCTOYHUK CBHIPbS U DHEPIUU.
Opranu3zanus CKIaJcKoro Xo3sicraa.

Tema 7: MarepuabHO-TEXHUYECKHE pecypchl peanpusTus. OCHOBHBIE POU3BOACTBEHHbIE (POHIBI
XUMUYECKUX TPEeNNpUATHI: TMOHATHE, Kiaccudukauus M cTpykTypa. IloHsTHe u cTpykTypa
OCHOBHBIX cpecTB. OlleHKa OCHOBHBIX CpeACTB. MeTobl olleHKH OCHOBHBIX (hoHA0B. [lokazarenu
MCIOJIb30BaHUS OCHOBHBIX ITPOU3BOICTBEHHBIX (DOHI0B. MI3HOC M aMOpTH3aIHsi OCHOBHBIX (hPOHIOB.
Onenka 3¢ (peKTUBHOCTH UCIIOJIb30BaHUS OCHOBHBIX IIPOM3BOCTBEHHBIX (OHI0B. Bocnipon3BoacTBO
OCHOBHBIX cpeicTB. OGOPOTHBIE CPe/ICTBA PEANPUATHS: TOHITHE, COCTaB U CTPYKTypa. IcTOUHUKH
dbopmupoBanusi 000poTHBIX cpenacTB. OO0opaurBaeMoCTh OOOPOTHBIX CpPEACTB. MarepuaibHbIe
3amachel Ha npeanpusatiuy. OnpeaeneHrne NoTpeOGHOCTH B 00OPOTHBIX CPEICTBAX.

Tema 8: TpynoBsie pecypchl mpennpustusi. [lepconan mpennpustist U ero cTpykrypa. OCHOBBI
OpraHu3alM TpyJaa Ha NpeanpusaTur. D¢PQPEeKTUBHOCTh HCIOIb30BAaHUS MEpCOHala M paboyero
BpemeHu. [lpomsBogurensHOCTh Tpyna M omiata Tpyaa. OpranHuzauus 3apaOOTHON IaThl Ha
npennpustid. CocraB M CTPYKTypa  NPOMBIIUIEHHO-IIPOM3BOACTBEHHOTO  MIEPCOHAA.
[Ipon3BOIUTENBHOCTh TpYJa: MOHSATHE, MOKAa3aTelu W METOAbl M3MepeHus. MuauBuayaibHas u
00I1IeCTBEHHAs! POU3BOAUTEIBHOCTD Tpy/a. Pe3epBbl 1 (haKTOPHI MOBBILIEHUS TPOU3BOAUTEIBHOCTH
Tpyaa. @opMbl, CUCTEMBI U pa3Mep OIJIATHI TPyAa Ha MPENNPUSITHH.

Pa3nen 3. TeXHUKO-9KOHOMHYECKUI AaHAIHU3 HHKEHEPHBIX pelIeHu i

Tema 9: Jloxoap! ¥ pacxo/ibl Ha MPOU3BOICTBO, M PEATM3ALINIO TPOAYKIIMY peaAnpusTus. M3nepxku
MIPOU3BOJICTBA MPOIYKIUHU (ce0ecTOMMOCTh), NPUOBLIb, PEHTA0ENBHOCTh U IIEHOOOpa3oBaHHE.
[ToHsATHE 3aTpaThl HA MPOU3BOICTBO U PEATU3ALMIO MPOAYKIIUH (ce0eCTOMMOCT). Buibl u 3HaueHue
kiaccudukanuu 3arpaTt. CTpyKTypa 3aTpar Ha MIPOM3BOJCTBO U PeaTn3annio IPOIyKIUH. TexXHnKo-
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SKOHOMUYECKUHA aHAJIN3 WHKEHEPHBIX perieHui. OCOOCHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJICTBO H
peanu3aiuo IPOAYKIMH B KOMIUIEKCHBIX MPOU3BOACTBaX. OCHOBHbIE MYTH CHIDKEHHS 3aTpaTr Ha
Mpou3BOJICTBO Hpoaykuuu. Joxonel npennpustusd. [lonstue mpuObuM U 10XOAa MPEANpPUATHSA,
METOABI UX pacyera. PeHTabenbHOCTh, e BUABI U METO/bI pacueTa. [1yTu moBwieHus: npuobUu 1
peHTa0eIbHOCTH Ha MPEANPUATHUSX.

Tema 10: [lenooOpazoBanne u IieHOBas MOJWTHKA. LleHa HA TNPOAYKUWIO ¥ MPUHIUIIBI
eHooOpaszoBanusa. Bunel nen. CTpykTypa LEeHBI, cucTeMa IeH. B3auMocCBs3M 1IeH U U3JEpiKEK.
IlenoBas nonutuka. PazpaboTka ieHOBOI cTpaTeruu.

Tema 11: ®uHAHCOBO-KPEAUTHBIE OTHOIICHUS MNPEANPUATAH U CHCTEMa HaJOroO00JIOKEHHUS.
[TonsaTHne, coctaB u cTpyKTypa (puHaHcoB npeanpusTus. [IpuHnumnsl Hamoroobnoxenus. Hamoru u
IJIaTEKH, YCTAHOBJICHHBIE 3aKOHOIaTEIbCTBOM: BU/IbI, CTABKH, 00BEKTHI HAJIOT000JI0KEHUS U CPOKH
YILIATHI HAJIOTa B OFO/IKET.

4. O0beM yueOHOH JUCIHILINHBI

O0BLeM THCHUILINHEI
Buna yuyeOHo# padoThI Axax, | Actp.
3E
q, q,
O061asi TPYA0EMKOCTD AU CIUILIMHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,88 32 24
Jlekuun 0,44 16 12
[IpakTuueckue 3ansatus (113) 0,44 16 12
JlabopaTopusie padoTsl (JIP) - - -
CamocrosiTeqibHasi padora 1,12 40 30
KonrtaktHas camocrositenbHas pabora 0,4 0,3
1,12
CaMoCTOsTEIbHOC H3YUYCHHE Pa3/ICIOB JUCITUILUIMHBI 39,6 29,7
Bua HTOroBOro KOHTpPOJIst: 3aueT ¢ OLEHKOI

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«ConnajbHO-TICHX0JI0THYeCKHe OCHOBBI pa3BuTus JuaHocTu» (51.0.05)
1.Heas aucuunauHbl — (HOPMUPOBAHUE COLUATHLHO OTBETCTBEHHOM JUYHOCTHU, CIOCOOHON K
CaMOOpraHu3allu W PAa3BUTHIO, YMEIOLIEH BBICTPAMBaTh M PEATU30BBIBATH CBOK >KM3HEHHYIO
CTPATETHI0, CIIOCOOHOM YMPaBlIATh CBOUM BPEMEHEM B HOBBIX COIIMAIBHBIX PEATHSIX, B YCIOBHSIX
HEMpPEepPBIBHOTO  00pa3oBaHUs, YMEIOUIEH OCYIIECTBISATh COIHUANbHOE B3aUMOJCWUCTBHE U
peann30BbIBATh CBOIO POJIb B KOMAH/IE.
2.B pe3yabTaTe H3y4eHUs! AUCHUILINHBI 00y4AIOLIUIICS 10JI5KeH
O6nanath cneAyOIMMUMH KOMIIETEHIIMSAMHA U UHIUKATOPAMU UX JTOCTHUKEHUS:
VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.5; VK-3.6; VK-5.10; VK-6.1; YK-6.2; YK-6.3; YK-6.4;
VYK-6.5; YK-6.6; YK-9.1; YK-9.2; YK-9.3; OIIK-3.1; OIIK-3.2.
3uame.
— CYIIHOCTh MpPOOJIEeM OpraHu3alid U CaMOOpPraHU3alMH JIMYHOCTH, €€ MOBEJCHHUS B TPYIMIE B
YCIOBUSAX COBPEMEHHOTO OOIIeCTBa U HEMIPEPHIBHOTO 00pa30BaHUs;
— METOJIbl CAaMOOPTaHU3alMK W PA3BUTHS JIMYHOCTH, BBICTPAUBAHUS U peaTU3alliu TPACKTOPUU
CaMOpa3BUTHs, BbIPAOOTKM IIeNenojaraHds W MOTHUBAllMOHHBIX YCTAHOBOK, Pa3BHUTHS
KOMMYHHKATHBHBIX CITOCOOHOCTEH U MOBEICHUS B TPYIIIIC;
— O0IIYI0 KOHIEMIUI0 TEXHOJOTUH OpraHu3allii BPEMEHHU W TOBBIMIEHUS YPPEKTUBHOCTH €ro
HCIIOIL30BaHUS;
— METOAWKH W3YYEHHUs COLMAIBHO-TICHXOJIOTHUYECKUX SBJICHUH B cdepe ymnpaBieHUS W
CaMOYTPABJICHUS JTUYHOCTH, TPYIIHI, OpTaHU3AIUH.
Ymems:
— MJIAHUPOBATh U PEIIATh 33/1a4¥ JIMYHOCTHOTO U MPOGECCHOHATLHOTO Pa3BUTHUS;
— aHAJIM3UPOBATH CBOM BO3MOKHOCTH M OTPAHHYEHHMS, UCIIOIB30BaTh METOIbI CAMOIUATHOCTHKH,
CaMONO3HAHMUSI, CAMOPETYJIALIMU U CAMOBOCITUTAHMS;
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— YCTaHaBIMBaThb C KoJuleraMM (OJHOTPYNIIHMKAMHM) OTHOIIECHUS, XapaKTepU3YyHOIIHecs

3¢ (HEeKTHBHBIM YPOBHEM OOIIICHUS;

— TBOPYECKU IPUMEHATH B PELICHUU IPAKTUYECKUX 3a/1a4 HHCTPYMEHThI TEXHOJIOTUI OpraHU3aluu

BPEMEHH U MOBBIIEHHS 3()()EKTUBHOCTH €r0 UCTIOIb30BAHHUSL.

Bnaodemu:

— COIMAJIBHBIMU U TICUXOJIOTMYECKHMMH TEXHOJOTMSAMU CAMOOPTAaHHU3AMKU M Pa3BUTHS JHMYHOCTH,

BBICTPAMBAHUS U PeaU3allMyi TPAEKTOPUH CaMOPa3BUTHSI;

— MHCTPYMEHTAMHU ONTHMH3ALUH HCIIOJIIb30BAaHMUsI BPEMEHH, HaBbIKAMH IUIAHUPOBAHUS JTMYHOTO U

y4eOHOr0 BpeMEHH, HaBBIKAMH CaMO00Opa30BaHus;

— TEOPEeTHYECKUMH M MNPAKTUYCCKMMU HAaBBIKAMH  TPENYNPEKICHUS W pa3pelicHHs

BHYTPUJIMYHOCTHBIX U IPYIIIOBBIX KOH(IUKTOB;

— C1oco0aMy MOTHUBAIMH WICHOB KOJIJIGKTHBA K TMYHOCTHOMY U MPO(eCcCHOHANTBHOMY Pa3BUTHIO;

— CIIOCOOHOCTAMM K KOHCTPYKTHMBHOMY OOILEHUIO B KOMaHJie, pe(IeKCUU CBOETO MOBEACHUS U

JUIEPCKUMHU KaueCTBaMH,

3.Kparkoe cogep:kanue AU CUHILTUHBI

Pazoen 1. Obwecmeo: Hosvie ycro6us u pakmopvi pazeumusi IUYHOCMU

1.1. CoBpemeHHOE OOIIECTBO B YCIOBHUAX INI0OATN3ANN U HHPOPMATH3AIIH.

1.2. ConmanbHbIe POIIECCHI

1.3. UHCTUTYTHI COLMaIn3aluy JJMYHOCTH

1.4. UuctutyT oOpasoBaHust

1.5. CouunanbHas 3HaUUMOCTH TIpodeccuu.

1.6. «Mos npodeccusi B COBPEMEHHOM POCCHIICKOM OOIIECTBE»

Paszoen 2. Jluunocmo. Coyuanvuvie u nCuxoiocuieckue mexHoi0cuu CamoopaHusayuu u

camopaszeumusl

2.1. [lcuxonorust TMYHOCTH

2.2. Ctpareruv pa3BUTHUS U CAMOPA3BUTHSI TMYHOCTH

2.3. Camoopranu3anus 1 caMopeann3aius JMIHOCTH

2.4. JINYHOCTH B CUCTEME HETIPEPHIBHOTO 00pa30BaHMUs

2.5. llenenonaranue B JIMYHOCTHOM M mpodeccruoHanbHoM pa3Butuu. [Ipaktukym «lloctpoenue
KapbepbD».

Paszoen 3. I'pynna. Coyuanvhvlie u ncuxonocudeckue mMexXHOIOSUU 2SPYNNOB020 NO0BeOeHUs U

Juoepcmeda

3.1. Komnextus u ero popmupoBanue. [lpaktukym «lIcuxomorust odmeHus»

3.2. Crtunu pykoBozcTBa u nuaepctsa. [Ipaktukym «KomannoobpasoBanue. JIngepcTBo»

3.3. [Ipaktukym «YmpaBiieHue KOHQOIUKTHBIMUA CUTYaIlUSIMUA B KOJUIEKTHBE)

3.4. IIpakTukyM «MOTHBBI TUYHOCTHOT'O POCTa»

3.5. ConmanpHO-TICHXOJIOTHYECKOe ~ OoOecrieueHne  YIpaBleHHS  KOJUIGKTHBOM. lIpakTukym
«MckyccTBO ynpaBisTh co00i»

OO0r11iee KOJIMUECTBO Pa3eiioB 3.

4.00beM yueOHOH THCHHMIIINHBI

O0beM IMCUMIIHHBI
Bup y4yedHoii padoTsl Axax, | Actp,
3E
4. 4.
O01masi TPYA0eMKOCTh U CITHIIIHHbI 2 72 54
KonTrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHS: 0,88 32,0 24
Jlexun 0,44 16,0 12
[TpakTuueckue 3anstus (I113) 0,44 16,0 12
CamocrosiTesibHas padora 1,12 40 30
KoHTtakTHas camocTosTenbpHast pabota 1,12 0,2 0,15
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CamocTosTenbHOE U3YUYEHHUE Pa3esioB JUCIUILUIUHEI | 39,8 | 29,85
Buja KoHTpOJIsI: 3auer

AHHOTanus padoyeil NPOrpaMMbl JUCHUIJIMHBI

«O0mas u Heopranuueckasi xumus» (b1.0.06)
1.1lejb MUCHUILUIMHBI — IPUOOpPETeHUE 3HAHUKW M KOMIIETCHIMH, (POPMHPOBAHHE COBPEMEHHBIX
MPEACTABICHUI B 00J1ACTH TEOPETUUECKUX OCHOB XHUMUH U XUMHUH DJIEMEHTOB.
2 B pe3yabTaTe M3y4eHUsl JUCHUILINHBI 00y4al0IMIiCH TOJIKEeH:
Obnadams CIEAYIONIMMU KOMIIETEHIIUAMHA U HHAMKaTopamu ux noctmwxeHus: OITK-1.1; OIIK-1.5;
OIIK-1.9.
Suame.
— BJIEKTPOHHOE CTPOCHHUE aTOMOB U MOJIEKYJI;
— OCHOBBI TEOPHUHM XUMHUYECKON CBSA3M B COCAMHEHHUSIX Pa3HbIX THUIIOB, CTPOCHHE BEIIECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUU;
— OCHOBHBIC 3aKOHOMEPHOCTHM TIIPOTEKAHUS XHUMHUYECKUX IPOLECCOB M  XapPaKTECPUCTUKHU
PaBHOBECHOI'O COCTOSHUS;
— METO/Ibl OITMCAHUSI XMMUYECKUX PAaBHOBECUH B pACTBOpAX AJIEKTPOJIUTOB;
— CTPOEHHUE U CBOMCTBA KOOPIMHAMOHHBIX COEANHEHHIA;
— MOJIyYeHHE, XUMHUECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPIaHMYECKUX BEIIECTB.

Ymemn:

— BBITIOJIHATh OCHOBHBIE XUMHUUYECKHE ONEPaALIUU, ONTPEACIISATh TEPMOJUHAMUYECKUE XapaAKTEPUCTUKHU
XUMHUYECKUX PEAKIIUi U PABHOBECHBIC KOHIICHTPAIIMH BEIICCTB;
— HCIOJIb30BaTh OCHOBHBIE XUMHYECKHE 3aKOHBI, TEPMOJUHAMUYECKUE CIPABOYHBIC JAHHBIC MJIS
penreHus mpo(ecCHOHABHBIX 3a71a9;
— IIPOTHO3UPOBATH BIUSHUE PA3IUYHBIX ()aKTOPOB HA PABHOBECHE B XMMHUYECKUX PEAKITUAX.
Brnaoemw.:
— TEOPETUYECKMMHU METOJIaMH OIMCAHUSI CTPOCHHUS M CBOMCTB MPOCTBIX M CJIOKHBIX BEIIESCTB Ha
OCHOBE JIEKTPOHHOT'O CTPOEHHUS MX aTOMOB M TOJIOKEHHUS B MEPUOAUUYECKON CUCTEME XUMUUYECKHUX
3JICMCHTOB;
— OCHOBHBIMH HaBBIKaMHU PabOThI B XUMHUYECKOM JTaOOpaTOpuu;
— DOKCIEPUMEHTAIBHBIMA METOJaMH OMpEeNeHNUs HEKOTOPhIX (PU3UKO-XUMHUYECKUX CBONCTB
HEOPTraHUYECKUX COCAMHECHUI.
3 Kpartkoe copep:xkanue JMCIHIIIHHBI
Paszoen 1. TlpuHIUNB XUMUH
1.1 Ctpoenue aroma.
BonHoBbIE cBoOlicTBa MaTepuambHBIX OOBEKTOB. YpaBHeHHe Je bpoiinga. CooTHolIeHue
Heonpenenennoctel ['eizenoepra. [lonsTre o kBaHTOBOM MexaHuke u ypaBHenun llIpenunrepa.
1.2 Tlepuonnyeckuil 3aK0H U MEPUOJUYECKAs CHCTEMA.
CoBpemeHnHast (popMyIHpPOBKA MEPHOJUYECKOrO 3akoHa. Ilepuoanueckas cuctema U ee CBS3b CO
CTpPOCHHEM aTOMOB. 3arlOJHEHHE JIIEKTPOHHBIX CIOEB M O0O0JI0YEK aTOMOB B MEPHOJUYECKOMN
cucteMme aniemenToB /(.M. Menneneena.
1.3 OKuCIUTENbHO-BOCCTAHOBUTEIIBHBIE MPOLIECCHI.
CreneHn OKHCICHUS. BakHeHIne OKHCIMTEIN M BOCCTAHOBUTENIHM. BakHeHIne CcXeMEbI
MpEBpAIICHUS BEUIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUSX.
1.4. Xumuyeckas CBSI3b U CTPOCHHUE MOJIEKYII.
KoBaneHnTHast CcBsi3b, OCHOBHBIE IIOJIOKEHUS METOJA BAJIEHTHBIX CBs3eil. PaccMoTpeHune cxem
MEePEeKPhIBAaHUSI ATOMHBIX oOpOuTanel mpu oO0pa3oBaHMU CBs3ed B Molekynax. [ uOpumuzanus
BOJTHOBBIX (GyHKIMI. OCHOBHBIC TOJOXKEHUS MeToAa MOJICKYIspHbIX opOutaneir (MO JIKAO).
Meron TI'mmnecnm. OOmue cBeneHHsT O KOMIUIGKCHBIX — COEAMHEHUSX, WX CTPOCHHE.
MexMonekynsapHas 1 BHYTPUMOJIEKYJISIpHAsT BOJAOPOAHAs CBs3b. MOHHAsI CBS3b KaK MPEEIbHBIN
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ciiydail KOBaJIeHTHOM cBsizu. OOmue MpeACTaBICHUS O MEXMOJICKYJISIPHOM B3aUMOJCHCTBUH:
OpPUEHTALIMOHHOE, UHAYKIIMOHHOE, JUCTIEPCUOHHOE B3aUMOJICHCTBHSI.

1.5. IloHsiTHE O XUMHUYECKOUN TEPMOJUHAMUKE.

Tepmoannamuyeckue (GyHKLINUU COCTOSHUSA (XapakTepucTuueckue GpyHKuuu). BHyTpeHHss sHeprus
Y DHTAJBINS, X (PU3HUECKUid CMBICT. TepMOXUMHS U TEPMOXUMHUYECKUE YpaBHEeHHs. 3aKkoH ['ecca u
cienctBusi u3 Hero. [lonstue 00 sSHTpomuu, aOCONIOTHAs SHTPONUS U CTPOCHUE BEIECTBA.
N3menenune sHTPOIUU B Pa3IMYHBIX MPOLIECCAX.

1.6. IToHsiTHE O XUMUYECKON KMHETUKE. XMMUYECKOE PABHOBECHE.

OpnHocTanuiHBIE U CIIOKHBIE PEaKLMK. 3aKOH JEHCTBYIOIUX Macc. KOHCTaHTa CKOPOCTH peaKIuu.
MonekyIapHOCT, W TOPSAOK pPEaKUUHh. 3aBUCHUMOCTb CKOPOCTH pPEaKIMH OT TEeMIepPaTyphl;
SHTAJIBIUS AKTUBALIMU. | OMOTE€HHBIN U T€TEPOT€HHBIN KaTaJIN3.

HNctuHHOEe M Kaxymieecs paBHoBecus. KoHcTaHTa XuMuyeckoro pasHoBecus. (CwelneHue
XUMHUYECKOro paBHOBecus, npuHuui Jle-Ilarense — bpayna.

Oneprusi ['n66ca, ee cBA3b ¢ PHTponUerd W SHTAIbNHEH. Pu3nyeckuii cMbica 3Hepruu ['uodoca.
DOHTPONMUHBINA U SHTANBNUIHEIN (pakTops! mporecca. Csizb AG’y ¢ KOHCTaHTOW PABHOBECHS.

1.7. PactBOphl. PaBHOBECHS B pacTBOpax.

[Tpoueccrl, compoBoOKAarONIKe 00pa30BaHUE XKUAKUX HMCTUHHBIX PACTBOPOB HEIJIEKTPOIHUTOB U
3JIEKTPOJIUTOB. ACCOLIMUPOBAHHBIE U HEACCOIMUPOBAHHBIE ANEKTPOJIUTHI. CTENeHb AUCCOLMAIINH.
Koncranra puccoumanuu. PaBHOBecMe B cucCTEME, COCTOSIIEH W3 HACBHIIIEHHOTO pPacTBOpa
MaJOpacTBOPUMOIO 3JIEKTPOJIUTA M €ro KpHUCTaUIOB. PaBHOBecme B pacTBOpax KOMIUIEKCHBIX
coelMHEeHMI. PaBHOBecHe AMCCOLMALIMN BOJbl, HOHHOE IPOU3BEICHHUE BOABI U €r0 3aBUCUMOCTb OT
temneparypsl. llkana pH. I'naponus conen.

Pa3zoen 2. Heopranuueckasi Xumust

2.1. Xumus S-351eMeHTOB. 2.2. XuMUs P- 3JIEMEHTOB.

Bonopon-nepBslii 31€MEHT EPUOANYECKON CUCTEMBI, €r0 JBOMCTBEHHOE MOJI0KEHHUE. DIIEMEHTHI 1—
2 n 13-18 rpynn nepuoiMyecKOM CUCTEMBbI. 3aKOHOMEPHOCTH B HM3MEHEHUHU D3JIEKTPOHHBIX
KOH(UTYparwii, BEIWINH PATUYCOB, DJIEKTPOOTPULIATEIIPHOCTH M JHEPTHMH HOHU3AIMU aTOMOB.
TunuyHble CTENEHU OKHUCIEHHS. XMUMHYECKHME CBOMCTBA MPOCTBHIX BEIIECTB. 3aKOHOMEPHOCTHU B
CTPOECHHUU U CBOICTBAaX OCHOBHBIX THUIIOB COEAWHEHUM, MX mosydyeHue. [IpupoaHbie coequHeHus,
MOJTydeHUE U IPUMEHEHUE.

2.3. Xumus d-snemenToB. 2.4. Xumus f- amemMeHTOB.

DOneMeHThl 3—12 rpynn nepuonYecKod CUCTEMBbl. 3aKOHOMEPHOCTH B M3MEHEHUHU JJIEKTPOHHBIX
KOH(UTyparuii, BETUYUH PaJANYCOB, SHEPTHU HOHU3AIMH, XAPAKTEPHBIX CTENEHEH OKHCIICHUS,
KOOPJMHALIMOHHBIX 4ucen aroMoB. [IpuponHble COEIUWHEHHUs, MOJIYYeHHE M COMNOCTABIICHHE
(UBUYECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX BemiecTB. CTPOEHHE M CBOWMCTBA OCHOBHBIX THIIOB
coenuHenunii. Ocodbennoctu f- s3eMeHToB.

4 O0beM yueOHOi JUCHUIJIMHBI

Beero Cemectp
Buj yue6Hoii padoThl 1 2
3E Axag.u. | 3E | Akag.u. | 3E | Axan. u.
Ui TPYHOGMKOCTE | 44 36 | 6 | 216 | 5 | 180
JTUCIATUTHHBI
Kowrakrnas —~ pabora - g o3 193 [311| 112 |222| 80
ayIMTOPHBIE 3aAHSATHS:
B TOM uucae B gopme | ) 80 |133| 48 |089| 32
NPAKTHYECKO MOATOTOBKH ' ’ ’
Jlexmum 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,89 32 0,89 32 - -
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6 mom uyucie 6  @opme 0.44 16 044 16 _ )
NPAKmMu4ecKoll H0020MmosKu ' ’
Jlaboparopusie pa6oTs (JIP) 2,66 96 1,33 48 1,33 48
6 mowm uucre 6 popye| g 64 0,89 32 0,89 32
NPAKMu4ecKoll H0020MmosKu ' ’ ’
CamocrosiTesibHas padora 3,67 132 1,89 68 1,78 64
KoHTakTHass ~ caMoCTOsITeIbHAs i i )
pabora 3,67 1,89 1,78
CamocrosiTepHOe U3y4yeHue 132 68 64
pa3/iesoB AUCIUILINHBI
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTaktHas pabota — 08 04 04
IPOMEKYTOUHAS aTTECTAILUS 2 ’ 1 ’ 1 ’
[ToaroroBka k 3K3aMeHy 71,2 35,6 35,6
Bu HTOrOBOIr0 KOHTPOJIS: IK3aMeH
JIK3aMeH KypcoBas
paboTa
Cemectp
Buj yueoHoii padoThl Beero 1 2
3E Actp.u. | 3E | Actp.u. | 3E | Actp. u.
D TPYROCMKOCTE | 19 297 6 162 5 135
JUCIHATUTHHBI
Konrakrnas pabota-| 533 | 14475 |311| 84 |222| 60
ayJIMTOPHbIE 3aAHATHS:
B ToM uMcae B dopme | 60 1,33 36 0,89 24
NMPAKTHYECKOI MOATOTOBKH ' ’ ’
Jlexuuu 1,78 48 0,89 24 0,89 24
[Tpaxtuueckue 3ausarus (I13) 0,89 24 0,89 24 -
6 mom uucie 8  @opme i i
NPAKMUYECKOU NOO20MOBKU 0.44 12 0.44 12
Jlaboparopusie paboTs (JIP) 2,66 72 1,33 36 1,33 36
6 mom uucie 6 opue| 4 4q 48 0,89 24 0,89 24
NPAKmu4ecKol H0020MmosKu ' ' '
CamocrosiTesibHas padoTa 3,67 99 2,44 51 1,33 48
KoHTakTHas  caMocTosITeNbHAs i i )
pabota 3,67 1,89 1,79
CamocrosiTeTpHOE H3y4yeHue 99 51 48
pa3aenoB JUCIUTUIHHBI
Buabi koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonrakTHas pabota -
TIPOMEKYTOUHAST ATTECTAIIHSI 2 06 1 03 1 0.3
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7
Bux HTOroBOro KOHTPOJIS: IK3ameH
JK3aMeH KypcoBas
padora
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AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI

«Opranunveckas xumus» (b1.0.07)
1. Ileap AUCHUIUIMHBI — TMPUOOpPETEHHE CTYJEHTAMHU 3HAHMM O CTPOCHUU OPTraHHMYECKUX
COEIMHEHMH, OCHOBHBIX XUMUUYECKNX CBOMCTBAaX Pa3JIMYHBIX KJIACCOB OPraHUYECKUX COCIUHEHUN U
METOJIaX UX TOJYYCHHsI, KaK IPOMBIIUICHHBIX, TaK U JA0OPaTOPHBIX.
2. B pe3yabTare usydeHus JUCHUIIMHBI 00YYAKOUIHICS T0JIKEH
Obaaoamye clenyomIMIA KOMIETEHIMSIMU U HHAUKATOPaMH UX JOCTH)KECHHUS:
OIIK-1.2; OIIK-1.6; OIIK-1.10.
3nams:
— TEOPETHUYECKHE OCHOBBI CTPOCHHUS M CBOMCTB Pa3IMYHbIX KIACCOB OPIraHUYECKUX COCAMHEHUIA;
— CrOCOOBI MOTYYCHUS ¥ XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COSTMHCHU,
— OCHOBHBIE MEXAHU3MBbI IIPOTEKAHHUsI OPIaHUYECKUX PEaKIuii;
Ymemn:
— IPUMEHATH TEOPETUYECKUE 3HAHUS JIJIs1 CHHTE3a OPraHMUYECKUX COEIMHEHUI pa3IMYHbIX KJIACCOB;
— QHAJIM3UPOBATH U MPEICKA3BIBATH PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCAUHEHMIA;
— COCTaBJISITh CXEMbI CHHTE3a OPIraHUYECKUX COCTUHEHUH, 33JAHHOTO CTPOEHMUS;
Bnaodemu:
— OCHOBaMH HOMEHKJIATYphI M KJIacCH(PUKAIIMK OPraHUYECKUX COSIMHEHU,
— OCHOBHBIMU T€OPETHUECKUMH TIPECTABICHUSIMH B OPraHUUECKOW XUMUH,
— HaBBbIKaMH 00OCHOBAHUS PAlIMOHAIBHBIX CIIOCOOOB MOTyYEHUS] OPraHMYECKUX BEILIECTB.
3. KpaTkoe coaep:kaHue TUCHUTIIAHBI
Paszoen 1. Teopus xumuueckozco cmpoenus u HacvlujerHbvle y2ne8000poosbl (VB).
1.1.1Ipupona XxuMU4ECKOMH CBSA3U
[Ipupona xoBasienTHOM cBsizu. Dopmyssl JIstonca. Gopmanbublil 3apan. Teopus ruOpuaAU3aIIH
AOQO. Teopus OTTAJIKUBAHUS IEKTPOHHBIX Nap BasieHTHOUW obonouku (ODI1BO) u dopma Momnekyit.
AToMHO-OopOUTanbHBIE MoOnenu. DQPdekThl B opraHudeckod xumuu. [loHsTne o MexaHU3ME
XUMUYECKOH peakiuu. [IpoMexxyTouHbIe COeTMHEHHUS U YaCTUIIBl OPTAaHUYECKUX PEAKIUH.
1.2 Anxanbl
I'omonoruueckuit psin. M3omepus. Homenkmarypa. CriocoOwr mosmydeHusi. [IpocTpaHcTBeHHOE H
aNeKTpoHHOe cTpoeHue. Dusmueckne cBoiictBa. OOmas XapakTepUCTUKAa PEaKIMOHHON
cnocoOHocTH. [Toctynmar XamMmoHa.
1.3 Crepeonsomepust
Tunel crepeon3oMepoB: KOH(POPMEPHI, T€OMETPUUYECKHE H30MEphI, dHAHTHOMEphl. OnTudyeckas
nzoMepusi. XupanbHOCTh. DHaHTHOMEpHL. Pamemuueckas cmechb. CrocoObl MPOCTPAHCTBEHHOTO
N300pakeHMsl ONTUYECKUX M3oMepoB. OTHOcuTeNnbHas U abcontoTHas KoH(urypanuu. [Ipoexiuun
@umepa. D,L-Homenxnatypa. R,S-Homenknarypa. IlonsTHe 00 ONTHYECKOM aKTHBHOCTH
COCJIMHEHHH C IBYMsI aCHMMETPUUYECKUMH IIEHTPAMH.
1.4 [ukmoankaHsbl
I'omonornueckuit psg. M3omepus. Homenknarypa. Crioco0sr nonyuenus. Kondopmanuu. Tunst
HaNpspKEHUN B MUKIIaxX. PU3nyeckue CBOKMCTBa. Peakunu MUKI0aJIKaHoOB.
Pa3zoen 2. Henacviwennvie y2ne6000poobi.
2.1. AnkeHsl
['omonorunueckuii psg. Uzomepus. Homenkmatrypa. Cmoco6sl momydenus. [IpocTpaHcTBeHHOE
cTpoeHue. PrU3nYecKre CBOMCTBA. Peakiny aJlkeHOB.
2.2 ANKWHBI
I'omonoruueckuit psan. Mzomepus. Homenknarypa. CrnocoOwsl monmyueHusi. [IpocTpaHcTBeHHOE H
3JIEKTPOHHOE cTpoeHue. du3nueckue cBoMCTBA. Peakinm ankuHOB.
2.3. AnxagueHsl U MOJUEHBI
[Tonsitne o mepunMKIMYecKnX peaknusx. ['omonormyeckuii psa. Kmaccudukamms. M3omepus.
Homenknarypa. CrniocoObr monyuenusi. Peakuuu 1,3-ankamueHoB. [loHATHE 0 MEPUIMKINYECKUX
peaknusx. luknonpucoenuaenune. OcodeHHOCTH peakiuii Jmibca-Anbaepa.
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Pazoen 3. Apomamuueckue coedunernus.

3.1  Teopuu apoMaTHYHOCTH.

CoBpeMeHHbIE MPEICTABICHUS O CTPOSHUU OeH3051a. ApOMAaTUYECKUI XapakTep OeH3ona. JHeprus
comnpsikeHust. O01Me KpUuTepUr apOMaTUYHOCTH.

3.2 Coenunenus 0€H30JLHOTO Psijia

Nzomepus. Homenknarypa. CriocoOsl nomydenusi. [IpocTpaHCTBEHHOE M AJIEKTPOHHOE CTPOCHHE.
Ousznyeckue cporicTBa. OOmIas XapakTepPUCTUKA PEAKIIMOHHOM CIOCOOHOCTH.

Pasoen 4. I'anozcenonpouszeoonvie. Cnupmsi, pernonst, npocmoie 3¢pupul.

4.1. I'asioreHonpOn3BOTHBIC

Knaccudpukanus. Homenkmarypa.

Anxui- u auanranorenuasl. Usomepus. Homenkiiatypa. Cnoco0sl nonyuenus. [IpoctpanctBeHHOE
U DJIEKTPOHHOE CcTpoeHHe. Pu3ndecKue CBOMCTBA.

Peakuun HykineopuIbHOrO  3aMelleHUuss U OTUICIUICHUs. bBUMONEKyJIsSpHBIE  MeXaHU3M
HyKJIeohuIbHOTO 3amenieHust (Sn2).

MoHOMONEKYISAPHBIA  MEXaHW3M HYKJICOQHIBHOrO 3aMemenus. Peaknum orTmennenus. [3-
OnmumunupoBanue. Mexanusmbl E1 u E2. ApomaTtnueckue rajaoreHonpousBojHble. MexaHusm
3aMeIIeHUs] TrajoreHa B aKTUBHPOBAHHBIX ranoreHapeHax (Sn2 apom). HeaxkTuBupoBaHHBIE
raJIOr€HONPON3BOAHBIE APOMATUYECKUX  YIJIEBOAOPOJOB; APUHOBBIK MEXAaHHU3M 3aMEllEHUs
rajoreHa.

4.2. DNeMEeHTOPraHUYEeCKIE COCTUHCHUS.

XapakTepucTuKka CBsI3€M yriIepoA-3IeMeHT B 3aBUCMMOCTH OT TIOJIOKEHHS JJIEMEHTa B
[Tepuonnueckoil cucteMe 3JEMEHTOB. MeTamiopraHnyeckue coenuHenus. HoMeHknaTypa.
CriocoOblI MOTy4YeHUs TUTHI- 1 MarHUMOpraHnyeckux coeuHeHnid. Peakuus ['punbapa, MexaHu3M.
Crpoenune peaktuBoB ['punbspa. VX peakiuu ¢ COEIMHEHUSIMU, COAEpX AIIMMU aKTUBHBIA aToM
BOJIOPOJIa: KUCIOTaMH, CIIUPTaMH, aMUHAMHU.

4.3. CiupTsl.

Opnoatomuble  cnupthl.  Kiaccudukanus u HOMeHkiarypa.  CrmocoObl  MOTy4YEHHS.
[IpocTpaHCTBEHHOE M 3JIEKTPOHHOE CTpOEHHE. XUMUUYECKHUE CBOMCTBAa. MHOrOAaTOMHBIE CIIUPTHI,
I'mukonu. I'muuepun. CriocoOs! nmonyuenust. Pusznueckue U XuMudeckue cBoiictaa. [IpakTuueckoe
MIpUMEHEHUE.

4.4. denonbl

Knaccupukanus u  HoMeHkinatypa. CnocoObl  monydeHus.  @Du3MuUecKue  CBOWCTBA.
IIpocTpaHCTBEHHOE U IIEKTPOHHOE CTPOEHHE. XUMHUECKHE CBOMCTBA

4.5 IlpocTsie 3pupbl

Knaccudukanmuss u  HoMmeHkiatypa. CnocoObl  monyueHus.  Pu3nueckue  CBOHCTBa.
[IpocTpaHCTBEHHOE W 3JEKTPOHHOE CTpoeHue. XuMmudeckue cBoilctBa. Llukimmueckue — 3Qupsl.
Kpayn->¢upsl. KommnekcoobpazoBanue ¢ noHaMu MeTayuioB. [lpumenenue.

4.6 DNOKCUCOETMHEHUS

N3omepus. Homenknatypa. Crioco6s! nonydenusi. dusznueckue cpoiicta. IlpoctpancTBeHHOE U
3JIEKTPOHHOE CTPOCHHE JTUJICHOKCHAA. XUMHUYECKHME CBOMCTBA. MeEXaHU3Mbl peaKuuid H
HaIpaBJIEHUE PacKpbITHs KoJblia. [I[puMeHeHne B IPOMBIIITIEHHOM OPraHU4eCKOM CHHTE3E.

Pazoen 5. Anvoecuowt, kemounwi. Kapbonogvie kuciomsi u ux npou38ooHuvle.

5.1. Anbieruapl U KETOHBI

Knaccuduxarus u Homenknarypa. CriocoOb! momydeHus. @uznueckue cBoicTra. [IpoctpancTBenHoe
U DJIEKTPOHHOE CTPOEHHE. XMMHUECKHE CBONCTBA.

5.2 o, B-Henacplmennsle anbaeruasl ¥ KETOHEL

Homenknarypa. CrocoObl momyudenus. IIpocTpaHCTBEHHOE M 3JIEKTPOHHOE CTpoeHue. Peakuuun
MPUCOEANHEHUS INEKTPOPMIBbHBIX (OpoMa M TajJlor€HOBOJOPOJIOB) U HYKJIEO(MUIbHBIX PEareHTOB
(CHHUJIBHOM KMCIIOTHI U a30Tcojepxammx Hykiaeoduinos). 1,2- u 1,4-Ilpucoenunenune. Mexanuszm
peakuuii 1,2- u 1,4-ipucoeIMHEHNsT METAITIOOPTaHUYECKUX COEIUHEHHI.

5.3 OTHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI.
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Knaccupukanus u HOMeHksarypa. CrmocoObl mosydeHus. IIpocTpaHCTBEHHOE W AJEKTPOHHOE
cTpoeHue. Pu3nyeckue CBOMCTBa. XMMHUECKHUE CBOMCTBA.

5.4 OyHKIMOHANBHbBIE POU3BOHBIE KAPOOHOBBIX KHUCIOT: TaJIOTeHAHTUAPUADBI (alUITraioreHu/Ibl),
AQHTUPUIIBI, CIIOKHBIC YPUPHI, AMUIBI, HUTPUIIBL.

Crnioco6s1 nonydyenusi. OcoOEHHOCTH MPOCTPAHCTBEHHOTO U 3JIEKTPOHHOTO CTpoeHus. Baxuelinme
cBoiicTBa. Peakiiuu N- u O-auunupoBaHus. UX MeXaHU3Mbl. KeTeHbl U TUKETEHBI.

5.5 MHOrooCHOBHBIE KapOOHOBBIC KHCIIOTHI.

JlnkapOOHOBEIE KUCIOTHI )KHPHOTO U apoMaTrieckoro psaa. Homenkmnarypa. CriocoObI MOTy4IeHHS.
dusznyeckue W XUMHYECKHEe CcBoHcTBa. ManoHoBbii 3¢dup. Ilomyuenune. Crpoenue, CH-
Kucnornocts. Peakuinu KoH€HCAMN MaJIOHOBOTO 3(Upa ¥ MAIIOHOBOW KUCIIOTHI C aJIbJICTHJIaMU.
5.6 a,3- Henacpiennbie KapOOHOBBIE KMCIIOTHI U UX (DYHKIIMOHAIBHBIE IIPOM3BOIHEIE.
[IpoctpanctBennas uzomepus. CriocoObl momyyeHns. XMMUYECKHE CBOMCTBA.

5.7 Anbpoeruno- U KETOKUCIOTEL.

Knaccupukanys ¥ HOMEHKIATypa. o, [, y-AIBIEIUI0- ¥ KETOKUCIOTHL. ALIETOYKCYCHBIH 3(up.
Crnioco0sl mostyuenwusi, crpoenne. Konnencanuu Kisiizena u Jlukmana. MexaHu3Mel.

5.8 3ameménnble KapOOHOBBIX KHCIIOT.

I"anorenosamerennelie kKucnoThl. Knaccudpukanus u Homenknarypa. CrocoObl moay4eHus o- 4 [3-
raJIOTeHO3aMEIICHHBIX KHCIIOT. XUMHUYECKHE CBOHCTBA. [ MIAPOKCUKUCIOTHL: KiIacCU(pUKAIUI W
HoMmeHknarypa. CrnocoOsl nmoydenus. OCOOEHHOCTH CBOMCTB q-, [3-, y-THAPOKCUKHUCIIOT. JIAKTOHBI.
Amunokuciotel. CrocoObl monydenus. Ctpoenue. Baxnelmme Qu3nyeckue U XUMHYECKHE
CBOMCTBA.

Paszoen 6. A3omcooepoicawue u cemepoyuriuyeckue coeOuHeHus.

6.1. Hutpocoenunenus

Knaccudukanus u Homenknarypa. CrocoObl monydenus. [IpocTpaHcTBEHHOE M 3IEKTPOHHOE
CTpOocHHE. XHWMHUYECKHE CBOWCTBA. TayToMepus MEPBHYHBIX M BTOPHUYHBIX aTH(PaTHUICCKUX
HUTpOCOeNUHEeHU. Peakium.

6.2. AMuHBI

Knaccuduxamuss u Homenkiatypa. CrocoObl monydenus. dusznueckue cBoiicTBa. XUMHUYECKHE
CBOMCTBA.

6.3 A3a- u AMa30CoeTUHEHUS

[lonydyenue nua3oCO€UHEHUM peakuMeld IUa30THPOBAHUS: YCJIOBHMS IPOBENCHMSI pPEAKUUU HU
MEXaHHM3M; pa3Jiuuusl B YCTOMYMBOCTUM HACHIIIEHHBIX M apPOMATUYECKUX JIUA30COEIWHEHUN.
@usnueckne CBOMCTBA. [IpOCTpPAaHCTBEHHOE W JJIEKTPOHHOE CTPOCHHE  APOMATUUYECKHUX
JIMA30COEIMHEHN B 3aBUCUMOCTH OT pH cpenbl, TayromepHbI€ MpEBpALIECHUS. XUMUYECKUE
cBoiicTBa. A3ocoueranue. [lonyuenue u npumeHenue azacoeiuHeHnii. CuHTE3.

6.4 I'eTepolIUKIINYECKHUE COEAMHEHUS

Knaccugpukanus. I'ereponukinyeckie apoMaTuueckue coeiuHeHns. OCOOEHHOCTH MOJIEKYIpHON
CTPYKTyphl. [ISTHUNIEHHBIE TeTepOIMKINYECKUe COeAuHEeHUs: (GypaH, NUPPON, THO(EH.
Homenknarypa. CrnocoOsl  mnomyuyeHus. [IpocTpaHCTBEHHOE M 3JEKTPOHHOE  CTPOEHHUE.
ApomatnyHocTh. OcoOeHHOCTH peakiuil anekTpoduibHoro 3amenienus. lllectuunennsie u
MOJUSIICPHBIE  TETEPOIMKINYECKHE COCIUHEHUS: TUPUAWH, XWHOJHWH, akpuauH. [lupumauH.
DNEeKTPOHHOE CTpPOEHHE H apoMaTUYHOCTh. OCHOBHOCTh M HYKJIEODUIBHOCTh. Peakium
ANEKTPOPUIBHOTO U HYKJIEO(UIBHOTO 3aMEIEHUs: pPeaKLUUOHHAsl CIOCOOHOCTb M OPUEHTALUS.
Tayromepus 2- u 4-TuApOKCH U aMUHONUPUANHOB. COeAMHEHUSI C HECKOJIbKUMH T'€TepOaTOMaMH B
IUKJIE: TMa30JIbl, OKCA30JIbl, TUa3uHbI U Tpua3uHbl. O0IIast XapaKTepUCTUKA XUMUUECKIX CBOWCTB.

4 O0beM Yyu4eOHOH TUCHUIIJINHBI.

Cemectp
Bcero
Bun yueGHolt paboTh 2 cemectp 3 cemectp
3E Axap. 3E Axag. 3E Axap.
9. 4. q.
OO6m1ast TpyA0€MKOCTh TUCITUTLIMHBI 7 252 3 108 4 144
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KonTakTHas padora — ayiuTopHbIe 3,56 128 | 133 48 222 80
3AHATHA:
B TOM 4mcJje B popMe NpPaKTHYECKOi 0,89 39 0,44 16 0,44 16
MOATOTOBKH
Jlexnun 1,78 64 0,44 16 1,33 48
ITpaktrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
8 MOM uucie 8 popme NPAKmu4ecKoll 0,89 32 0,44 16 0,44 16
1n0020Mo6KuU
Jlaboparopusie pabots (JIP) - - - - - -
CamocrosiTeJibHAsA padoTa 2,44 88 1,67 60 0,78 28
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,4 -
CaMocTosATeIbHOE U3YUCHUE PA3/ICIIOB 2,44 87.6 1,67 59.6 0,78 28
IACIATUINHEI
DK3aMeH 1 36 - - 1 36
KonTakTHas paboTa — MPOMEKYTOYHAS
0,4 - 0,4
aTTecTaIys 1 - 1
IToaroToBKa K K3aMeHY. 35,6 - 35,6
3auér ¢
Buj HTOroBOro KOHTPOJIS: . IK3aMeH
OLICHKOI1
Beero Cemectp
Bt yue6Hoi paGoTs! 2 ceMecTp 3 cemectp
3E Actp. 3F Actp. 3F Act
q, q, p. 4.
OO0mast TpyT0eMKOCTh TUCITUTUTHHBI 7 189 3 81 4 108
KonrakTHasi paboTa — ayAuTOpPHBIE 3,55 96 1,33 36 222 60
3AHATHA:
B TOM 4mcJje B popMe NpPaKkTHIECKOit 0,89 24 0,44 12 0,44 12
MOATOTOBKH
Jlexnn 1,77 48 0,44 12 1,33 36
[Tpaktuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24

8 MoM yucie 8 popme nNPaKmu4eckou 0,89 24 0,44 12 0,44 12

Nn0020Mo6KuU
JlabopaTopusbie padoTsl (JIP) - - - - - -
CamocTosiTeqbHasi paéora 2,45 66 1,67 45 0,78 21
KoHnTakTHas camocTosiTellbHas paboTa 0,3 0,3 -
CaMocTosTeIbHOE N3YUCHUE Pa3/IeioB 2,45 65.7 1,67 44,7 0,78 21
TIMCIIATUTHHBI
IK3aMeH 1 27 - - 1 27
KontakTHas pabota — MpOMEXyTOYHAS
0,3 - 0,3
aTTecTalus 1 - 1
[ToaroToBka K 3K3aMeHY. 26,7 - 26,7
3auér ¢
Bupa uToroBoro KOHTpoJIs: . JK3aMeH
OIICHKOM

AHHOTanus padoyeil NporpaMMbl M CHHUIJIMHBI
«Anamntnyeckas xumus» (b1.0.08)
1. Iesb TUCHUIINHBI — PUOOPETEHHE 00YUAIOIIUMHUCSA 3HAHUNA U KOMIETEHLIMH, HEOOXOJUMBIX
JUISl pellIeHUs] KOHKPETHBIX 33/1a4 XUMHUYECKOI0 aHAJIN3a.
2. B pe3ysibTare u3y4yeHHus TUCHHUIIUHBI 00yYAIOIUIICS T0JIKeH:
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Obnadamy creayoMMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUKEHUS:

OIIK-5.1; OIIK-5.4; OIIK-5.6

3nameo:

- OCHOBHBIC TIOHATHUS, TEPMHUHBI, METOABl M IPUEMBl KAYECTBEHHOI'O M KOJUYECTBEHHOI'O
XMMHMYECKOI0 aHaJIN3a;

- TEOPETUYECKHE OCHOBBI (PU3NKO-XUMHUECKUX METOIOB aHAJIH3a,;

-IPUHLUIBl paOOThl OCHOBHBIX INPHOOPOB, MCIOJIB3YEMbIX IS IPOBEAEHUS KaueCTBEHHOIO M
KOJIMYECTBEHHOT'O aHAJIN3a;

Ymemy:

-IPUMEHATh MPHOOPETEHHBIC TMPAKTHYECKHUE HABBIKK B MPOPECCHOHATBHON IESTEIBHOCTH IS
pEILIECHNs KOHKPETHBIX aHAJTUTUYECKUX 3a1a4;

-IPOBOIUTH OOOCHOBAaHHBIN BHIOOP METOJA aHAIM3a C Y4YETOM Iiefieii U OCOOCHHOCTEH MaHHOH
IIPAKTUYECKOH 3a7a4u;

-IIPOBOJIUTH PACUYETHI HA OCHOBE NPOBEICHHBIX UCCIIEIOBAHUI;

-IIPOBOJIUTH METPOJIOTHYECKYIO OLIEHKY PE3YyJIbTaTOB KOJIMYECTBEHHOIO XUMUYECKOI0 aHAJIN3a
Bnaoemns:

-OCHOBaMH METPOJIOTUYECKON OLICHKHU PE3YJIbTaTOB KOJIMYECTBEHHOIO XMMHUYECKOT O aHAIIN3a;
-IpueMaMi UHTEPIPETALUU Pe3y/IbTaTOB aHAJIN3a HA OCHOBE KBAJIMMETPUUYECKUX OLICHOK;
-METOJI0JIOTHEeH XMMHUYECKUX M (PU3MKO-XMMHYECKHUX METOJOB aHAJIN3a, IIUPOKO HUCHOIb3YEMBIX B
COBPEMEHHOM AHAIIMTUYECKON ITPAKTUKE

3. Kpatkoe cojep:kanue AU CHHILIUHBI

Pasoen 1. inentudukanms MOHOB 3JIEMEHTOB B PacTBOpax

1.1 BeezieHre B COBPEMEHHYIO aHATUTHUECKYIO XUMHUIO.

AHanuTHyecKas XMMHs KaKk OCHOBAa METOJI0B U3yUYEHHS U KOHTPOJII XMMHUYECKOI'O COCTaBa BELLECTB
B MaTepHaJIbHOM IPOM3BOJICTBE, HAYUHBIX HCCIEAOBAHMSIX, B KOHTPOJIE OOBEKTOB OKpYXKarolen
cpenpl. Bunpl anHamm3a. DJIeMEHTHBIA, MOJEKYISIPHBIA, (a30BBIi M M30TOIHBIA aHAIU3.
KonuuecTBeHHBIM UM KAaueCTBEHHBbIM aHAJIW3 OPraHU4eCKMX M HEOPraHMYECKHX BEILECTB.
Xumudeckue, (U3MKO-XUMHUECKHE METOABl aHalnW3a, WX B3aHMMOCBS3b, COOTHOUICHHWE U
IIPUMEHEHHE. AHAJIUTUYECKUI CHTHaJ KAaK HOCHUTENb KauyeCTBEHHOM M  KOJIMYECTBEHHOU
uHpopmanuu o6 oObekTe aHanu3a. [locraHOBKa aHAIMTUYECKOW 3amaud. AJITOPUTM IMPOBEJEHUS
aHanu3a: orOop cpenHed NpoObl, MOArOTOBKA MPOOBI K aHaIM3y, M3MEPEHHE aHaJIUTUYECKOTIO
CUTHaja M €ro MeTpOJIOTHYecKas OIIeHKAa, pacdeT pe3yJbTaTOB aHajdM3a U MX HHTEpIIpEeTalMs.
IIpumepsl penieHus 3aJa4 aHATUTHYECKOIO KOHTPOJS B XHMHUYECKOM TEXHOJIOTUH, B AHAIU3E
00BEKTOB OKpy»XKatouieil cpenbl U ap. [IoHATHS O COBPEMEHHBIX METOJaX AJIEMEHTHOIO aHalIM3a:
aTOMHO-3MUCCHUOHHBIN aHAJIN3, AaTOMHO-a0COPOIIMOHHBIN aHATN3, PEHTI€H(ITYyOpPECLIEHTHBIN aHAU3.
1.2 Cnenu¢uka 3a7a4 aHaTUTUYECKON XUMUH.

OcHOBHBIE TepMHMHBI aHamuTHueckod xumuu. OOHapyxenue. OmnpeneneHue. AHauU3.
AHanuTHyecKue XHMHYECKHE pEeaklMu KaK OCHOBAa XMMHYECKOro aHanu3a. KadecTBeHHbIE U
KOJINYECTBEHHbIE AHAJUTUYECKHE XUMHMUYECKHE peakuuu. TpeGoBaHuUs, NMpEeabsABIsIEMble K HHM.
Creungurka aHaIUTUYECKUX pEAKIMM, HCHOJIb3yeMbIX B aHaiu3e. AHamuTudeckas Gopma u
aHAJMTUYECKHE MPU3HAKH. AHATUTHUECKUE PEaKIMK U aHaTTUTHYecKre 3P (PeKThl. XapaKTepUCTHKH
AQHAJIMTUYECKUX PEAKIUI: YyBCTBUTEIBHOCTb, M30UPATENbHOCTh (CENIEKTUBHOCTh). [ 'pymmoBsle,
o01ue, yacTHbIE, XapakTepHbIe U crieruduueckue peakuuu. [TyTu nosiieHns n3oUpaTeabHOCTH U
YYBCTBUTEIHHOCTH aHAIMTUYECKUX PEAKIIHIA.

1.3 Xumnueckue paBHOBECHS B TOMOT'€HHBIX U T€TEPOr'€HHBIX CHCTEMax, IPUMEHSEMBbIX B
AHAIIMTUYECKON XUMHUH.

OcCHOBHBIE  THUNBI  PEAKIMM, MPUMEHSIEMBIX B  AHATUTHUYECKOM XMMHUU  (OCaXAEHUS,
KHCIIOTHO-OCHOBHBIE, KOMILJIEKCOOOPa30BaHUsI, OKHCIIEHUSA-BOCCTaHOBJIEHMs). COCTOSSHUE HOHOB
AJIEMEHTOB B pacTBOpax. KOHCTaHTHl paBHOBECHS AHATUTHUECKUX PEAKLMNA: TEPMOJUHAMUYECKUE,
KOHILEHTPALlMOHHbIE, YCIOBHble. DakTopbl, BIMSIONIME Ha  XUMHYECKOE  pPaBHOBECHE
(xoMIUIeKCOOOpa3oBaHue, 00pa30BaHUE MAJOPACTBOPUMBIX COEIMHEHHH, W3MEHEHHE CTENeHU
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OKHUCJICHUS ONPEIEISIEMOr0 HOHA, BIUSHNAE IPUPOABI PACTBOPUTENS, HOHHOW CUJIBI, TEMIIEPATYPBHI,
COCTaBa pacTBOpa).

PaBHOBECHSI B AHAJIMTUYECKH BAXKHBIX MPOTOJUTUYECKUX cUcTeMax. KOHCTaHThl KUCIOTHOCTU U
OCHOBHOCTHU. Y paBHEHHs MaTepuanbHoro Oananca. Berarcinenue pH pacTBOpoB KMCIIOT 1 OCHOBaHUI
Pa3IMYHOM CUIIBI, CMecel KUCIIOT M OCHOBaHUH. bydepHblie pacTBOPBI, HCIIOIb3yEMbIE B XUMUYECKOM
aHajM3e: HX CocTaB, cBoWcTBa (OydepHas emKocTb, ob6nmactb OydepupoBanms), pacuyer pH,
[IPUMEHEHUE B AaHAJIMTUYECKON XUMUHU.

AHAJINTHYECKUE pEaKIMH KOMILIEKCOOOPa30BaHUs, OCAXKACHUS, OKHUCICHHSI-BOCCTAHOBIICHUS.
OOmue, cryneHYaTble M YCIOBHBIE KOHCTAaHThl YCTOMYMBOCTH KOMIUIEKCHBIX COEIUHEHHM.
Hcnonb30BaHue peakiuii KOMILIEKCOOOPAa30BaHUS B aHATUTHUECKON XuMuu (OOHapyKeHue u
KOJMYECTBEHHOE OIpejesicHue, MackupoBaHue). lcnonp30BaHHME peakUuMid OCakIeHUs B
aHATMTHYECKUX wLesix. KoHCTaHTa paBHOBECHS PEaKIHMi OCaXKICHHUS-PACTBOPEHUS; (DaKTOPHI,
BIIMAIOIIME HA PAaCTBOPUMOCTh OCAAKOB. Pacuer yciioBHII OCaXJE€HHS W PACTBOPEHHS OCAJKOB.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE paBHOBecUs. CTaHIApPTHBIA M PEAJbHBIM OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIE IOTEHIIUAJIBI.

Xumuueckue H (U3MKO-XUMHUYECKHE crmocoObl omnpeneneus pH pactBopoB. PaBHOBecus
AaHAJIMTUYECKUX PEaKIUil KOMIUIEKCOOOpa3oBaHUS U yIpaBieHHe UMU. DakTOphl, BIUSAIONIIUME Ha
HaIpaBJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. KoHcTaHTa paBHOBECUS U €€ XMMHKO-
aHanuTudeckoe 3HaueHue. Pacyer koa(HuieHToB MOOOYHBIX pPEeaKIUM.

1.4, KauecTBeHHble U  KOJUYECTBEHHbIE AHAJIUTUYECKUE PEAKIUHM C OPraHU4YECKUMHU
AHATMTUYECKUMHU PEAreHTaMH B aHAJIN3€ HEOPraHUYECKUX BELIECTB.

Oprannueckue ananutuyeckue peareHtol (OP). Knaccudukanus OP no Ttuny peakumii ¢
HeoprannueckuMu nonamu. Kommiekcoobpaszyrommue OP u ctpoenue ux Mosekym: (yHKIIMOHATBHO-
aHAJIMTUYECKasi U aHAJIUTUKO-aKTUBHAs rpyninbl. OCOOEHHOCTH U MPEUMYILECTBA HCIOIb30BaHUS
OP, o6nactu nmpuMeHeHHs. JIONOJHUTENBHO: TEOpUs ASUCTBUS KoMIUIekcooOpasytomux OP, yuer
nonHoro cocrosuust OP u Merama. ['unoTe3a aHanoruii U npakTHYeCcKre BHIBOBI U3 Hee. [Ipupoaa
XUMHUYECKOM CBA3M B KoMIuiekcax OP ¢ MOHaMM MeETalsIoB M €€ MPOSIBIICHUE B LIBETHOCTH
KomiuiekcoB. Peakmmu  OP ¢ xpomodopHbiME  dreMeHTaMu. HTEHCHBHOCTH — OKpacKu
aHaIUTUYeCKUX (OpPM M MHTECHCHUBHOCTH MOTJIONIEHHUA. VIcmonb3oBaHHe peakifil OpraHMYecKuX
peareHToB B (JOTOMETPUYECKOM aHAJIM3E.

Pa3zoen 2. KonnyecTBeHHBIN XUMUYECKUI aHATTN3

2.1. IlpuHIMIIBI ¥ 33]]a91 KOJTMYECTBEHHOTO aHAIIN3A.

Knaccugukaius MeTo10B KOIMYECTBEHHOT 0 aHanu3a. TpeOoBaHus, peIbsABIsIeMble K XUMHUYECKUM
peakuusM B KOJIMYECTBEHHOM aHaju3e. DTallbl KOJIMYECTBEHHOI'O ONpeeeHUs. XapaKTepucTuKa
PE3YJIBTaTOB KOJMYECTBEHHOIO XMMHMYECKOro aHain3a. OmpeneneHue coaepKaHMs BEIECTBA B
pactBope, pacuetHbie (Gopmynbl. CrnocoObl TPEACTABICHHS PE3ylIbTaTOB aHaimu3a. TecThl Ha
BBISIBJICHHE CHCTEMATHYECKUX IOTPEIIHOCTEH B pE3yNbTaTaXx KOJIMYECTBEHHOIO XHMHYECKOIO
ananu3a. [Ipo6ooT6op u mpoOOmoAroTOBKA.

2.2. Turpumerpuueckuii aHanu3. TUIbl peaklnii, UCIIOIB3yEMBIX B TUTpUMETpuH. TpedoBaHus,
MIPEbSABISEMbIE K HUM.

[Mpunmun tutpumerpuu. TurpoBanue M ero stambl. ['paduueckoe u3o0paxkeHHe mpolecca
TUTPOBAHHUA — KpUBbIE THUTPOBaHMsS, UX BUAbl. CKadyOoK Ha KpHUBOM TUTPOBAHMS, TOUYKa
skBuBaneHTHOCTH (T.D.) m koneunas Touka tuTpoBanus (K.T.T.). IlepBuuHble M BTOpPUYHBIE
cTannapThl. [IpyeMbl TUTPUMETPUUECKOTO aHalIM3a: MpsIMOe U 00paTHOE TUTPOBaHHE, KOCBEHHbIE
MeToAbl. THUMBl peakiuil, HCIOIb3YEeMbIX B TUTPUMETPHUECKOM aHaimu3e; TpeOoBaHus,
MpebsABIsEMbIE K HUM.

JlonoHNUTENBHO: HHCTPYMEHTAJIbHBIE METObI MHAUKAIUK TO. [loTeHIIMOMEeTpUUECKOE TUTPOBAHHE.
Meron I'pana. [Ipyrue crocoObl ycTaHOBIEHUS KOHEUHON TOUKH TUTPOBAHUS.

2.3. Peaxkiuu HelTpanu3anuu B KOJMYECTBEHHOM XMMUYECKOM aHaJIM3e.

MeTo1bl KUCTIOTHO-OCHOBHOTO TUTpOBaHUs. CYIIHOCTh METO/A KUCIOTHO-OCHOBHOT'O TUTPOBAHUSI.
KpuBble KHCIOTHO-OCHOBHOIO THUTPOBaHMA. PacueT M MOCTpPOEHHE TEOPETUYECKMX KPHUBBIX
TUTPOBAHUS CUJIBHBIX U CIa0bIX OJHOOCHOBHBIX MPOTOJUTOB. DAaKTOPHI, BIUAIONINE HA BEIUYUHY
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CKauyKa Ha KPHUBBIX KHCIOTHO-OCHOBHOTO TUTpOBaHMA. CHOCOOBI YCTAHOBJIEHUS KOHEYHOH TOUYKH
TUTpOBaHUA. KHCIOTHO-OCHOBHBIE HMHAMKATOPbI, HMHTEpPBal IE€pPEXOAa OKpPAacKM HUHAMKATOpA,
nokaszarenb TuTpoBanus (pT). [IpaBuiio BeIOOpa MHIMKATOPA U1 KOHKPETHOTO ClIy4yasi THTPOBAHMUS.
[IpakTnueckoe NIPUMEHEHNE peaKuuit KHCIIOTHO-OCHOBHOT'O B3aUMO/ICHCTBUS.
IToTeHIMOMETPUYECKOE TUTPOBAHUE HA OCHOBE PEAKLMI KUCIOTHO-OCHOBHOI'O B3aMMOJCHCTBHSL.
WNHaukaTopHbIE NOTPEIIHOCTH U UX OLICHKA.

2.4. AnHamuTHyeCKHE pPEAaKLHMHM KOMIUIEKCOOOpa30BaHUSA U OCAKICHUA B KOJIUYECTBEHHOM
XMMHUYECKOM aHaJIU3e.

Hcnonb30BaHue KOMIJIEKCOOOpa30BaHus B XUMUUYECKOM aHain3e. Heopranuueckue u opranndyeckue
auranasl. KOMIUIEKCOHBI M MX CBOMCTBA. Y CIOBHBIE KOHCTAHTHl YCTOMYMBOCTH KOMILIEKCOHATOB U
UX  [pakTHYecKoe  Hucnojb3oBaHue. OOOCHOBaHME  BBIOOpPA  ONTUMAIbHBIX  YCIOBHUH
KOMILJIEKCOHOMETPUYECKOTO TUTpPOBaHUs. KpuBble KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAHMSL.
@akTopsl, BIAMSIONME HA BEIMYNHY CKauyKa Ha KpUBBIX TUTpoBaHMs. CriocoObl ycraHoBieHus T.0. u
K.T.T. MerannoxpoMHble WHIUKATOPbI, NPUHLMN HX JAeWcTBUSA. BbIOOp wuHIAMKaTOpa UIst
KOHKPETHOI'O cirydast TUTPOBAHUS. AHanutnueckue BO3MO>KHOCTH MeToa
KOMILIEKCOHOMETPUYECKOTO TUTPOBaHuUs. [IpuMeHeHne KOMIIJIEKCOHOB B aHAJIMTUYECKON XUMUU B
KayecTBE MAaCKUPYIOIIMX areHToB. [IpuMeHeHne XUMHUYECKUX peakHil KOMIUIEKCOOOpa3oBaHuUs B
(boToMeTpHUECKOM aHaN3e, B METO/IE KOHYKTOMETPHUYECKOT'O TUTPOBaHUS. Peakuu ocaxieHus B
KOJINYECTBEHHOM XMMHUYeCKOM aHaiu3e. [ paBumerpuueckuil ananus. TeopeTnyeckoe 000CHOBaHUE
BbIOOpA ONTHUMATIBHBIX YCIOBHN OCAXKIECHUS KPUCTAIUTMYECKUX U aMOp(HBIX ocanakoB. [Ipumenenme
XUMHMUYECKUX PEAKUUH OCaXACHHS B METOJE INOTCHIMOMETPUYECKOTO TUTPOBaHHUS, B METOXE
Typouaumerpu. OCOOEHHOCTH peakuui KOMIUIEKCOOOpa3oBaHUs (XenarooOpa3oBaHMs) HMOHOB
MetaiioB ¢ DJITA. OcanutenbHoe TUTPOBAHUE.

2.5. AHaIWTHYECKHE PEAKIUU OKHUCICHHUSI-BOCCTAHOBICHHUS B KOJMYECTBEHHOM XHMHUYECKOM
aHaJuse.

OKHCIUTENIbHO-BOCCTAHOBUTENbHAS PEAKIMS U OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIM IMOTEHLIMA.
KoHcTaHTBl paBHOBECUS OKHUCIMTEIBbHO-BOCCTAHOBHUTEIbHBIX peakuuil. BpiOop TtuTpanta u
ONTUMAJIbHBIX YCJIOBUH TUTpOBaHUsA. KpHBBIE OKHUCIUTENIbHO-BOCCTAHOBUTEIBLHOTO THUTPOBAHUS.
@DaxTOophl, BIUAIONIME HAa BEJIMYMHY CKauka Ha KpUBOM TUTpoBaHMs. VIHIuKalus KOHEYHON TOYKHU
TUTPOBAHUA XHMHUYECKUMU U  (U3HKO-XMMHUYECKMMH MeTojgamu. Ilepmanranaromerpus.
XapakTepucTUKa METOAA. YCJIOBHSA IIPOBENEHUS IEPMAHTaHATOMETPUYECKHUX OINPEACIICHUM.
BemecTBa, omnpenenseMble NepMaHTaHATOMETPUYECKUM METOAOM. JIOCTOMHCTBA M HEAOCTaTKU
Metona. Homomerpus. XapakTepuCTHKa METOAA, YCIOBHMSI IPOBEIEHUS HOJOMETPHUYECKOTO
ornpezeneHus BemecTs. JIOCTOMHCTBA W HEAOCTaTKU MeToja. [IpuMeHeHue peakuuil OKUCIEHMS-
BOCCTAHOBJIEHMSI B METO/I€ TOTEHIIMOMETPUYECKOTO TUTPOBAHHUS.

2.6. NonooObMeHHast xpomarorpadus B KOJIMIECTBEHHOM XHUMHUYECKOM aHAIIN3e.

TpeboBanus1, MpeabsBiIsgeMble K peakusiM HOHHOro oOMeHa. M3oTepma noHHOro obmeHa. Beibop
ONTHMAJIbHBIX YCJIOBUNH HOHOOOMEHHOrO pa3/ieleHusl BeuecTB. [IpuMeHeHHEe HOHOOOMEHHOMN
XxpoMmarorpaduu B aHAINTUYECKOM XMMUM OpraHMYECKMX M HEOPraHMYECKUX COEJUHEHUI:
paszeneHue, O4nCTKa, KOHIICHTPUPOBAHUE U T.JI.

Pasoen 3. BBenenue B pu3nKo-XxuMHu4eckue (MHCTPYMEHTAJIbHBIE) METO/IbI aHAIN3a

3.1. ®PXMA — cocTaBHast 4aCTh COBPEMEHHOW aHATMTHYECKOW XHUMUH.

Knaccupukamus  QU3MKO-XMMHUYECKHX METOJOB  aHalu3a. AHAIUTUYECKUH CHUTHAl — Kak
nHpopmaTtuBHas (QYHKIMS cOCTaBa BELIECTBA M €ro KojudecTBa. l[IpuMepbl aHATUTHYECKHX
cUrHajoB u ux usmepenuii B OXMA.

3.2. MeTponoruueckue OCHOBbI aHATUTHYECKUX METOJIOB.

OCHOBHBIE AHAIUTHUKO-METPOJIOTMUECKNE XapaKTEPUCTHUKH METOJIOB M PE3YyJIbTaTOB aHAIU3a,
CHOCOOBI UX OILIEHKH: Ipe/esl 0OHapyKeHUs, K03()(PUIMEHT YyBCTBUTEIbHOCTH, HUXKHSS U BEPXHSIS
rpaHula JUarna3oHa ONPENENIEMbIX COAECpPKaHUM, CEIEKTUBHOCTb, MPELU3UOHHOCTh B YCIOBHSIX
CXOAUMOCTH  (HOBTOPSIEMOCTH) M BOCIPOM3BOAMMOCTH, TMPaBUIBHOCTb, SKCIPECCHOCTb.
O606mennbie ceenenus o [OCT P UCO 5725 (2002).
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3.3. O0mas xapakTepUCTKa CIEKTPAIBHBIX, JJICKTPOXUMHYECKUX H XPOMATOTPAPHUECKUX METOJIOB
anamusa. [IpencraBneHue o (HOTOMETPUYECKHX, MOTEIMOMETPHUYECKUX METOJaX aHajiu3a u
MOHHOOOMEHHOM XpoMaTorpaduu.

4 O0beM yueOHOM JUCHUIIJIMHBI

N O0beM TMCUMILTHHBI
Buj yueOHoi padoThI

3E Axkan. 4. | Actp.u.
O01asi Tpy10€eMKOCTh M CHUTLTHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 1,78 64 48
B TOM 4YHcJIe B (p)opMe NPAKTHYECKOI MOAT0TOBKH 0,67 24 18
Jlekun 0,44 16 12
[Tpaktrueckue 3ansatus (113) - - -
Jlaboparopusbie paboTsl (JIP) 1,34 48 36
8 mom yucie 8 hopme npaKmuyeckol N0O20Mo6KuU 0,67 24 18
CamocTosiTesibHasi padoTa 1,22 44 33
KoHTakTHas camocTosTenbpHas pabora 0,4 0,3

1,22
CaMOoCTOsTEIbHOE H3YUYCHHE Pa3ICIOB JTUCITUILUIMHBI 43,6 32,7
Bua HTOroBOro KOHTpPOJIst: 3auer c oneHKOM

AHHOTanuUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«®uznveckas xumus» (51.0.09)

1. Ilesib AMCHUMIIMHBI — PACKPBITh CMBICIT OCHOBHBIX 3aKOHOB, YIPABISIONUINX X0JJ0OM XHMHUECKOTO
mpolecca, MoKas3arh 001aCTH MPUIIOKEHUS 3TUX 3aKOHOB M HAYYUTh CTYACHTA TPAMOTHO MPUMEHSTh
WX TIPH PEIICHHWH KOHKPETHBIX TEOPETUUYCCKUX W MPAKTHUYCCKUX 3a7a4, TOHITh OCHOBHBIC
KHHETUYCCKUE 3aKOHOMEPHOCTH TMPOTECKAHHSI XHUMHUYECKHX TIPOIECCOB M POJb KaTan3a Jis
XAMHUYECKOH TEXHOJIOTHH.
2. B pe3yabTare u3yueHus AMCUUIIMHBI 00yYAKOUIUICS TOJIKEH:
Obaaoams CNeAYOMUMU KOMIIETEHIIMSAMU U WHANKaTopamu ux noctmwkenus: OIIK-1.3, OIIK-1.7,
OIIK-1.11.
3nameo:
— OCHOBHBIE€ 3aKOHBl (PH3UYECKOW XUMHUH, B3aUMOCBS3b (UBNYECKUX M XHUMHUYECKUX
XapaKTePUCTHK TPOIIecca;
— TYTH ONpPEICICHHS] BaXHEUININX XapaKTePUCTHK XHMHUYECKOTO paBHOBECHS (KOHCTAHTBI
paBHOBECHsI, PaBHOBECHOTO BBIXOAA MPOAYKTA, CTENEHH MPEBpAIICHHUS HCXOAHBIX BEIIECTB) U
BITUSTHUS PA3IMIHBIX (PAKTOPOB HA CMENICHUE XHMHYECKOTO PABHOBECHS;
— TEpPMOJWHAMHYECKOE OIMUCAHWE CBOWCTB WICATHHBIX M HEUJCATBHBIX PACTBOPOB, TOIXOJBI K
HAXO0XJICHUIO MaPIHAIBLHBIX MOJISIPHBIX BEIMYMH KOMIIOHEHTOB PacTBOpA.
— TEOPHIO TalIbBAHUYECKUX SBIICHUM;
— TEOPUU KHUHETHKH, MYTH TEOPETHYECKOTO pacyeTa CKOPOCTEH XWUMHUYECKHX peakuud Hu
OTpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOIOB;
— OCHOBHBIC YepPTHI TOMOTCHHOTO M T€TEPOTeHHOTO KaTalln3a, MPUIHHBI YCKOPEHUS XUMUIECKOTO
Ipolecca B MPUCYTCTBUU KaTaau3aTopa.
Ymemn:
— TPHUMEHSTh TEOPETUYECKUE 3HAHUS M DKCIIEPUMEHTAIbHBIE METOIbI UCCIIEOBAHUS (PUZNUECKOM
XUMHH TIPU PEIICHUH TTPO(HEeCCHOHATBHBIX 3a71a9;
— TPEICKa3blBaTh W HAXOJWUTh ONTHMAJbHBIC YCJOBHS IPOBEICHUS XHUMHUYECKOTO IpoIecca ¢
[ETBI0 TIOTYYSHHSI MAKCUMAIIbLHO BO3MOYKHOTO BBIX0OJIa HHTEPECYIOIIETO MPOAYKTA;
— TOPHUMEHSTHh TEOPETUUYECKUE 3HAHUS M DKCIIEPUMEHTATbHBIE METO bl UCCIIEAOBAHUS (PUINUECKOM
XUMWH ISl PEIICHAS BOIIPOCOB, BOZHUKAIOIIHMX MPU U3YYCHUN KHHETUKHA XHMHUCCKUX PEaKIIHI;

57



— IPOBOAMTH AHAIU3 M KPUTUYECKU OLICHMBATh IIOJYYEHHBIE SKCIIEPUMEHTAJIBHBIE JIaHHBIE,
000011aTh 1 JenaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OMBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUECKUX METOJ0B (U3MUECKONH XHMHHM [Jisl pelleHus
KOHKPETHBIX MCCIIEI0BATENbCKUX 33/1a4;

— HaBbIKAMHU ONPEIEIIECHUS COCTOSIHMSI pPaBHOBECHS M CaMOIPOM3BOJIBHOIO HallpaBJICHUS
XUMHUYECKOr0 Ipolecca;

— 3HAHUAMU OCHOBHBIX 3aKOHOB (DM3MYECKONW XHMHH JJIs COJEp)KaTelbHOW HHTEpHpeTaliu
TEPMOJUHAMHYECKHUX PACUETOB;

— METOJaMU OIpeEIICHUs OPAIKA U CKOPOCTU PEAKIUH, YCTAHOBIECHUS JIMMUTHPYIOLIEH CTaAuN
Y MEXaHMU3Ma U3y4aeMol XUMHUYECKOIN peakinu;

— HaBbIKAMH  COCTaBJICHUSI  TraJbBaHMYECKUX  JJIEMEHTOB  JUIsl  IeJied  ompeneeHHs
TEPMOJMHAMHYECKUX XaPaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIIEyEMON PEAKIIUH;

— 3HAHMAMU OCHOBHBIX 33aKOHOB XHMHYECKOW KWHETHKH, BIHMSHUS PA3TUYHBIX (HaKTOPOB
(Temrieparypsl, 1aBJI€HUS, KaTAJIN3aTOPa) HA CKOPOCTh XMMUUECKON pPEaKIIMH.

3. Kpartkoe coaep:xanue JUCUUIIMHBI

Paznea 1. XumMnueckass TepMOAMHAMHKA

1.1.  IlepBblii 3aKOH TEPMOIUHAMUKHI

TepMoanHaMHUYECKHE CUCTEMBI U TEPMOIMHAMUYECKUE NTapaMETPbl. DKCTEHCUBHbBIE U MHTCHCUBHbBIE
cBOiicTBa cuctembl. TepMoanHamuyeckuil mporecc. OYHKIMHU COCTOSHUS M (YHKIMH Ipoliecca.
BHyTpeHHsIs SHEpTus ¥ SHTAIBIHNS, UX CBOMCTBA. TermroTa n padora kak GopMbl Tiepeadn YHSPTHH.
PaGora pacmmpenus ra3a u nojie3Has padbota. opMylIHpPOBKU MEPBOro Hayana TEPMOJUHAMHUKU.
B3aumocBsi3p TemnoThl, pabOThl U M3MEHEHUS BHYTPEHHEH SHEpPruu B U30XOPHOM, M300apHOM U
M30TEPMHUUYECKOM Tpolieccax. TemIoéMKOCTh BEIECTBA — M30XOpHAs WM H300apHas, MOJSpHasd,
ynenbHas. TermnoéMKoCTh UAealbHBIX Ta30B, B3aUMOCBsI3b MOJSpHBIX Temnoémkocteir Cp u Cv
uealbHOr0 rasa. TemIoéMKOCTh TBEPABIX BELIECTB M KHUAKOCTEH. 3aBUCUMOCTb MOJISIPHOMN
M300apHOI TEIIOEMKOCTH BEIeCTBA OT TEeMIIEpaTyphl, SIMIUPUUYECKUE ypaBHEHUs (CTETICHHbBIE
psbI), UX MPUMEHUMOCTh. 3aKOH KyOoB JleOas, mpaswiio [romonra u IItu. Cpennss m3obapHas
TEIUIOEMKOCTh BEIIECTBA B MHTEpBalie TemImepaTyp. TemMieparypHas 3aBUCUMOCTb MPHUPAIICHUS
sHTanenuu BemectBa (Ht — Ho) nmpu moctosHHOM pgaBieHnu ¢ y4€ToM (ha30BBIX INEPEXOIOB.
TennoBoit 3¢dexr xumuyeckoro mnpormecca. OCHOBHOE CTaHAapTHOe cocTosiHue. CTaHAaapTHbIE
SHTAJIBIIMKU O00pa3oBaHMA U cropaHus BemlecTB. [IpumeHeHue 3akoHa ['ecca [uIsi BBIYMCICHUS
TEIUIOBBIX 3((PEKTOB XMMUYECKUX U (PU3UKO-XUMHUYECKUX MpoleccoB. CBsA3b TEMIOBBIX dPPEKTOB
IIPU [TOCTOSIHHOM 00bE€ME U ITPU MTOCTOSIHHOM JIaBJI€HUU. 3aBUCHMOCTb TEIIOBOTO 3(pdexTa peakuu
oT TemnepaTypbl. BeiBog u aHanu3 ypaBHeHus Kupxroda B nuddepennuanbHoit dopme.
Wurerpuposanue ypaBHeHus: Kupxroda.

1.2. BTopoii 3aK0H TepMOIUHAMUKH.

CaMonpou3BOJIbHBIE U HECAMOINPOM3BOJIbBHBIE, OOpaTUMble M HEOOpaTHMBbIE, PaBHOBECHbBIE
(KBa3uCTaTUYECKUE) W HEpaBHOBECHbIE Mpolecchl. PaboTa paBHOBECHOTO M HEPaBHOBECHOTO
npoueccoB. DopMynMpPOBKHM BTOPOr0o Hayajla TEPMOJAMHAMHMKH. OHTPONUS KaK KpUTepuit
HaIIPaBJIEHHOCTH CaMOIIPOM3BOJIBHBIX IIPOLIECCOB U PABHOBECHS B H30JIMPOBAHHBIX CHCTEMaX.
3aBUCUMOCTh HTPOINMH BEILIECTBA OT MapaMeTPOB COCTOSHUS (TeMIIepaTyphl, AaBlIeHUs, 00beMa).
Pacyer M3MEHEHMsI DHTPOIIMM B PA3NIMUYHBIX NPOLECCAX, CBSA3aHHBIX C M3MEHEHUEM COCTOSIHHSA
UJCaIbHOTO Ta3a, a TAaKXKe UYUCTBIX TBEPABIX MM KUJAKUX BellecTB. M3MeHeHue »HTponuu B
npolecce CMEIeHHsI HJIealbHBIX Ta30B. MI3MeHeHue sHTponuH NnpH (a3oBbIX nepexoaax. TernoBas
teopema Hepucra, moctynat Ilnanka (Tperbe Hauano TepmoauHamuku). CratucTuyeckas
MHTEpIpeTalys BTOPOro Havaia TepMOJUHAMUKH, ypaBHeHHEe bombimana-Ilnanka. Beraucienue
aOCONIIOTHOM SHTPOIMHU BellecTBa. PacyeT M3MEHEHHs SHTPONUU B XUMHYECKHX PEaKLUiX IMpH
pa3nuuHbIX Temnepatypax. OobvenuneHHoe ypaBHeHue | u Il 3akoHOB TepMOIUHAMUKH. DHEPrus
I'enpMmronbsia u sHeprus ['mb0ca kKak KpUTEpUM HANpPaBICHHOCTH MPOLECCOB U PaBHOBECHS B
3aKpBITBIX CHCTEMax. XapaKTepucThdeckue (YHKIMU. 3aBUCUMOCTb dSHepruu I'enpbmronbia u
sHeprun ['mbOca OT mapamMeTpoB cocTosHHs. TemmeparypHas 3aBUCHUMOCTb JHepruu [ubb6ca
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BemecTBa ¢ yuérom ¢azoBbIx nepexoaoB. Poa ¢a3zoBoro nepexosaa (mepBbiii, BTOpoi). Y paBHEHUS
I'u66ca-I'enpmronbua. Pacuer u3MeHeHM cranmgapTHBIX sSHepruit ['mb6ca m I'enpmrombiia B
XMMHUYECKUX pPeaKlUsIX IpH pa3IMuHbIX TeMIepaTypax.

CucreMbl IEPEMEHHOr0 COCTaBa. XMMHUYECKUI NOTEHLUAT KOMIIOHEHTa CUCTEMBI. 3aBHCHUMOCTb
XMMHUYECKOr0 MOTEHIMajga OT JaBJeHHs M  TEeMIepaTypbl. YCIOBHS paBHOBECUS U
CaMOIIPOU3BOJIBHOTO MPOTEKaHMsI IIPOLIECCa B CUCTEMAX IIEPEMEHHOIO COCTaBa.

1.3. Xumuueckoe paBHOBECHE.

MarepuanbHblii OalaHC XUMHUYECKOW PEaKIMH, CTETICHb MPEeBPAIICHUs, XUMHUECKasi epeMeHHasl.
VYpaBHEHHE H30TEPMBI XUMHUYECKOW peakiuu (n3orepmbl Bant-T'odda). Xumudeckoe cpoacTso.
AHanu3 ypaBHEHHUS M30TEpPMBI Ul ONPEICIICHUs HAIpPaBJIEHUS CAaMOIIPOU3BOJBHOIO MPOTEKAHUS
XUMUYECKOH PeaklMy OT AAHHOTO MCXOJHOI'0 (HEpaBHOBECHOIO) COCTOSIHUA. TepMoanHaMuuecKas
KOHCTaHTa XMMHUYECKOI'O PaBHOBECHUS M SMIIMPUUECKNE KOHCTAHThI XUMH4ecKkoro pasHoBecus (Kx,
Ke, Kn, Kp), ypaBHEHHUS UX CBSA3U JUIs PEAKLIMU B HJI€AJIbHON ra30Boi cMecH. KoOHCTaHThI paBHOBECHS
JUI TOMOT'€HHBIX M T€TEPOr€HHbIX PEAKIUN, HICAIbHBIX U HEUJCAIbHBIX PEAKIIMOHHBIX CUCTEM (Ha
npuMepax). CMelleHne XUMHUYeCKOro paBHOBecUs TpU u3MeHeHuu oouero nasienus (T = const) n
npu go6aBneHnu B cucremy uHepTHoro rasa (T = const, P = const).

BnusiHue Temneparypbl Ha KOHCTaHTY XMMHUYECKOTO PaBHOBECHs], ypaBHEHMs N300apbl U U30XOpPbI
XUMHUYECKON peakuuu. BblBoj, aHaluW3 M MHTErpUPOBAHME HA3BAaHHBIX YPAaBHEHUW Ha NpHUMeEpe
ypaBHeHUs u300aphl. Pacuer cpeiHero 1 HCTUHHOTO TEIIOBOro 3P PeKTa XUMHUUECKUX peakuil u3
3aBUCHUMOCTH TE€PMOJMHAMHYECKONM KOHCTAHThl PaBHOBECHs OT TemImepaTypbl. Pacuer KOHCTaHT
paBHOBECHs] XUMMUYECKUX PEAaKUUH M3 CTaHJApTHBIX TEPMOJMHAMHUYECKMX (YHKLUH BEILIECTB.
Bbruncnenne KOHCTaHT paBHOBECHS XMMHUUYECKUX PEAKIUI [0 CIIPAaBOYHBIM JIaHHBIM O KOHCTaHTax
paBHOBECHsI peakinii 00pa30BaHUsS COSIMHEHUN U3 IMPOCTHIX BEILECTB.

Pa3nes 2. ®a3oBble paBHOBeCHS B O/THOKOMIIOHEHTHBIX CHCTeMax

2.1. ®a3oBble nepexosl U (pa3oBas AuarpaMma COCTOSHUS AJIS1 OAHOKOMIIOHEHTHBIX CUCTEM

®da3a, KOMIIOHEHT, YHCIIO0 cTeneHe cBoOoxbl. [IpaBuno ¢da3 ['mb6ca. [Ipumenenne npaBmia ¢a3
I'n66c¢a nu1g ananu3a Gpa30BbIX pABHOBECUH B OJJTHOKOMIIOHEHTHBIX cHcTeMax. JluarpaMmma cOCTOSIHUS
OJIHOKOMIIOHEHTHOW CHCTEeMbI, €€ (a30Bble NOJS, JMHUU U TPOHHBIE TOYKH, BBIPAKAIOLIUE
COOTBETCTBEHHO OJHO(a3Hoe, AByx(a3zHoe U Tpex(da3Hoe paBHOBecus. HacwleHHsll nap,
TEeMIIepaTypHasi 3aBUCUMOCTb JIaBJIEHUS HachlllleHHOro mapa. KpuTuueckass Touka, KpUTHYECKOE
COCTOSIHUE BEILECTBA, €ro 0coOeHHOCTH. BriBoa M aHanu3 ypaBHeHus Kianeipona. 3aBUCUMOCTb
TEMIIEpaTyphl IJIaBJICHUS OT BHEIIHErO JABJIEHUS, UHTErpupoBaHue ypaBHeHus Knaneiipona s
paBHOBECHs TBEPJIOE TEJIO - >KUIKOCTh. PaBHOBecHs ¢ razoBoil ¢a3oif, ypaBHeHue Kiameiipona-
Krnaysuyca, BBIBOJ U1 HHTETPUPOBAHUE YPABHEHMSI JIJIsl ONMCAHUS JIMHUN UCHIAPEHUs U CyOIMMallnu,
UCHoJIb3yeMbIe fonyiueHus. OnpezneneHne KOOpAUHAT TPOMHON TOUKH.

2.2. Onpenenenre TepMOAMHAMUYECKUX (PYHKITUHN TIpoiiecca pa3oBoro nepexoja

ITpumenenne ypaBHeHus Knanelipona-Knaysuyca st pacdera M3MEHEHMsS] TEPMOJMHAMUYECKUX
¢byHKIMi 1pu (a30BBIX NpeBpalleHUsX. B3auMocBsI3b SHTaJIbNMM IUIaBIEHUS, WCIApPEHUS U
BO3TOHKH B TPOMHOM TOYKE. DMIUPHUUYECKOE NTpaBuilo TpyToHa.

Paznen 3. TepmoannaMuueckasi TeOpusi pAacCTBOPOB

3.1. OcHOBBI TEPMOAMHAMMKY pacTBOPOB. IlaprinanbHbie MOJIBHBIE BETUYHHBI

Knaccupukauuu pactsopoB. IlapuuanbHble MOJsSpHbIE BeIWYMHBL. YpaBHeHus ['no6ca-/lrorema
(BBIBOJ M aHanM3). MeToAb! onpeieeHus MapuualbHbIX MOJISIPHBIX BEJIHMUYUH (METOJ KacaTelIbHBIX
1 METOJ] 0Tpe3KOB). OTHOCHUTEIbHBIE TApLUATbHBIE MOJISIPHbIE BETUYMHBI (MTapIIHAIbHBIE MOJISIPHbIE
¢bynkuuu cMmenienus). TepMmoauHaMuyeckue QyHKIIMH CMEIIEeHUS.

3.2. TepMoanHaMUYECKOE ONMCAHUE UACATBHBIX U HEUJICAIBHBIX PACTBOPOB

WneanbHble (COBEpIIEHHBIE) pPACTBOPbl. XUMUYECKUH IOTEHLMAA KOMIIOHEHTA HJI€aIbHOIO
pactBopa. TepMoanHamuyeckue (PyHKUHMM CMELIEHUs JUIsl UACANbHBIX pacTBOpoB. PaBHOBecue
"uneanbHbIN pacTBOp-miap", 3akoH Payis, rpadudeckas untepnperanus 3akona Payns. [Ipenensho
pa3baBiieHHbIE paCTBOPHIL, 3aKOH ['eHpH. YpaBHEHHE XUMHUECKOT0 MOTEHIMAlIa JAJIsl PACTBOPUTENS U
pacTBOpeHHOr o0 BellecTBa. HenpeanbHble (peabHble) PaCTBOPHI, TOJOKUTEIbHBIC U OTPULIATEIbHbIE
OTKJIOHEHHMSI OT UaeaabHOCTH (0T 3akoHa Payns). CTtanaapTHbIE COCTOSTHUSI KOMIIOHEHTOB pacTBOpa.
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CumMmeTpuyYHas 1 HECUMMETPHUYHASI CUCTEMBI CpaBHEHHs. PacueTr akTMBHOCTEW M pallMOHAJIbHBIX
KO3 QHUIHMEHTOB aKTHBHOCTU KOMIIOHEHTOB pacTBopa. TepmoauHaMudeckue (GyHKIIMH CMEIICHUs
JUIS HEU1eadbHBIX PACTBOPOB. 3aBUCUMOCTH aKTUBHOCTH U KO3 GUIIMEHTa aKTUBHOCTH KOMIIOHEHTA
OT TEMIEPATYyphl U JABJICHHUS.

3.3. KomnuratuBHble CBOWCTBAa pa30aBIEHHBIX PACTBOPOB HENETYyYUX BELIECTB B JIETy4eEM
pacTBopUTEIIE

Konnurarushble cBoiicTBa pa30aBIEHHBIX PACTBOPOB HEJIETYUUX BEIIECTB B JICTYYHX PACTBOPUTEIISIX
(MOHMXKEHME JaBJIEHUS HACBILEHHOTO [1apa pacTBOPUTEIISL HAJl pACTBOPOM I10 CPAaBHEHHUIO C YHCTHIM
pacTBOpUTEIIEM, MOBBILIEHUE TEMIIEPATypbl Hauaja KUIEHUS U NMOHM)XEHUE TeMIlepaTypbl Hadajia
OTBEpJICBAaHMs PAaCTBOPOB, OCMOTHYECKOE JaBJeHHE). DOYUIMOCKONUYECKass U KPUOCKOMHYECKas
KOHCTaHTBI pacTBOpUTENs. BbIBOJ ypaBHEHHUsI, CBS3bIBAOILIETO MOHMKEHUE TEMIIEPATYpbl Havalla
OTBEpIIEBaHMsI C KOHIIEHTpauued pactBopa. OcMOC, OCMOTHYECKOE JaBJI€HUE, OOpaTHBIM OCMOC.
Hcnonbs30BaHMEe KOJUIMTATUBHBIX CBOMCTB Il  OINPEACIICHHMS MOJSPHOM MacChl, CTEIEHU
JUCCOLIMALMU WK CTEIIEHU ACCOLUALIMKA PAaCTBOPEHHOIO BEIIECTBA.

Pa3nes 4. ®a3oBbie paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMaxX

4.1. PaBHOBECHE «KUJKHUW PAacCTBOP - HACBILEHHBIN I1ap» B IByXKOMIIOHEHTHBIX CHCTEMAaX.
JuarpaMMbl <«1aBJIIEHHE-COCTaB», «TEMIIEPATypa-COCTaB», «COCTaB Mapa-cOCTaB YKUIKOCTW» IS
UACaTbHBIX M HEWICAIBHBIX pacTBOpoB. [IpuMeHeHue npaBuia a3 K UCCICAOBAHUIO TUATPAMM.
3akonbl ['n66ca-KonoBanoBa. AseoTpomusi, TEPMOJUHAMUYECKOE YCIOBHE TOYKH a3e0Tpora.
[IpaBwiio peruara. @U3NKO-XMMHUECKUE OCHOBBI Pa3/IENICHUs KUAKUX CMECEl METOAaMU IEPErOHKU
U peKTU(PHUKALIAHN.

4.2. PaBHOBECHE KUJKOCTH-TBEPJOE» B IBYXKOMIIOHEHTHBIX CHCTEMAX.

Tepmuueckuil aHaliu3, KPHUBBIE OXJIAXACHHS, MOCTPOCHUE AMArpaMMbl IJIABKOCTH IO KPHUBBIM
oxjaxaeHus. CucreMbl ¢ OrpaHUYEHHONM U HEOIPaHWYEHHOW pPacTBOPUMOCTHIO KOMIIOHEHTOB B
TBepAOM cocTostHuH. M3oMopdu3m. Tumsl TBEpAbIX pacTBOPOB. JuarpamMmsl IIaBKOCTH U30MOPGHHO
KPUCTAJIJIM3YIOIIMUXCS BEIECTB. J(MarpaMMbl IUIABKOCTH CUCTEM C OTPAaHUYEHHON PaCTBOPUMOCTHIO
B TBEPJOM COCTOSIHUU. DBTEKTHMUECKOE M NEPUTEKTUUYECKOE paBHOBecus. OmpeneneHue cocTaBa
HBTEKTHUECKOW KHMJKOCTH TOCTPOCHHEM TpeyroibHuka Tammana. [Ipumenenue mpaBmia ¢a3
['u66ca k uccnenoBanuio Gpa3oBbIX PABHOBECHIA.

Paspnen S. PacTBOpBI 2JIEKTPOJIUTOB

5.1 PacTBOpBI 2JIEKTPOJIUTOB B CTATUYECKUX YCIOBHAX

TepMoaMHaMHUYECKOE ONTMCAaHUE CBOWCTB PACTBOPOB JIEKTPOJIUTOB. AKTUBHOCTH U KO3(PPHUIIMEHTHI
aKTUBHOCTH 3JIEKTPOJINTA U HOHOB B PACTBOPE, CPEAHNE HOHHBIE KO((UIIMEHTHI aKTUBHOCTU . CBS3b
AKTUBHOCTH JJIEKTPOJIUTA CO CPEIHEW HMOHHOM AaKTUBHOCTBIO M KOHLEHTPALMEH SJIEKTPOJIMTA.
Honnas cuna pacteopa. [IpaBmno moHHON cuibl. OCHOBHBIE IOJIOXKEHHS 3JIEKTPOCTATUYECKON
TEOPHUH CHWIBHBIX AMEKTpoauToB Jlebas-Xrokkens. [Ipenenvubrit 3axkon Jlebas-Xrokkens, BTopoe U
TpeThe NPUOIMKEHUS TEOPUH, IpaduUecKoe MPEICTABICHUE ITUX 3aBUCUMOCTEH.

5.2 PacTBOpPHI IIEKTPOIIMTOB B TUHAMUYECKHUX YCIOBHIX

ITpoBoauuky anekTpudeckoro Toka I u Il pona, MOHHAs M 2IEKTPOHHAs MPOBOAUMOCTD. Y J€NIbHAA,
MOJIIpHasT W OKBHMBAJIEHTHAs JJIEKTPUYECKUE IPOBOJAMMOCTH, B3aUMOCBSI3b MEXKIY HHUMH.
3aBUCUMOCTb YIEJIBHOM M MOJIIDHOM OJIEKTPUYECKOM MPOBOAMMOCTEN OT KOHIIEHTpAlWH,
TeMIepaTypbl U Hpupoabl pactBoputenss. CKOpoCTh M TMOABMKHOCTH (a0CONIOTHAs CKOPOCTh
JBM)KEHUS]) MOHOB. 3aKOH HE3aBUCHUMOIO JBIDKEHHs MOHOB (3akoH Kombpaymia). [IpenenbHbie
MOJIIpHBIE IEKTPONPOBOIHOCTH HOHOB. DCTaQETHBIN MEXAHNU3M MEepEHOCca ANEKTPUYECTBA HOHAMU
TMIPOKCOHHUS U THApokcuia. Yucna nepeHoca HOHOB. DJNEKTPONPOBOAHOCTh PACTBOPOB CHIIBHBIX
AJIEKTPOJIUTOB, YpaBHEHHME KOpHsS KBajpatHoro (ypaBHenue Kombpayma). [Ipumenenue teopun
CHJIBHBIX 3JIEKTPOJIUTOB JJIs1 OOBSICHEHHUS 3JEKTPO(POPETHUECKOr0 U pelaKkCalMoHHOTo 3¢ (eKToB
CHIKEHMS DJIEKTPONPOBOIHOCTH. BiusiHUuE moJield BBICOKOM HANpPSXKEHHOCTH U BBICOKOM YaCTOTHI
IIEPEMEHHOTO  TOKa  HA  AJIEKTPONPOBOJHOCTb  pacTBOpPOB.  MeToouku  HM3MepeHus
3IEKTPONPOBOAHOCTH. KOHAYKTOMETpHUYECKOE ONPENEIIEHUE CTENEHN W KOHCTaHThI JAMCCOLMALNN
ClabbIX 3JEKTPOJIUTOB, TEIUJIOTHI, JSHTponuu U HHeprun [ubGOca mporecca aUCCOIMALNY,
PacTBOPUMOCTH MAJIOPACTBOPUMBIX COEMHEHUH.
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Pazgen 6. JiiekTpoxumMmuueckue cUCTEMbI (1enu)

6.1 JIC u 31eKTpoAHbIE MOTEHIIHAJIBI

DNeKTpOoXUMHUUEcKHe cucTeMbl (1ienu). Bo3HUKHOBEHHE CKayka MOTEHIMajda Ha TpaHulle paszela
npoBogHukoB [ u II ponma. /IBoilHON 3IEKTPUUECKUH CIIOH. DIEKTPOXUMMUYECKUH IOTEHLHAI,
rajibBaHu-noteHnuan. OOpaTumMele AJIEKTPOIbI M 00PATUMBIE JIEKTPOXUMUYECKHE [IETTH (JIEMEHTBHI).
DNEKTPOABMAKYIAs CHJIA TallbBAHMYECKOTO JJEMEHTA, YCJIOBHBIA 3JIEKTPOIHBIM MOTEHIMAI
(morenmman B BomopomHoi mkane). CBsa3p DJIC rambBaHMYECKOW WU C AJIEKTPOIHBIMU
noteHuanamu. [Ipasuno 3nakoB D/IC 1 371€KTPOAHBIX TOTEHIMAIOB. TepMOIMHAMUYECKasi TEOpUs
rajbBaHUYECKUX sIBJICHUI. BbiBoa 1 aHanu3 ypaBHeHusa HepHcra, Beipaxkaroniero 3aBucumocts IJ1C
raJbBAHUYECKOTO AJIEMEHTA OT AKTHUBHOCTEHW KOMIIOHEHTOB JJIEKTPOJHOM pEaKIMU. YpaBHEHUE
['u66ca-I'enbmronbiia st JIEKTPOXUMUYECKUX cucTeM. 3aBucuMocTh JDJIC rajabBaHMUYECKOTO
JJIeMeHTa OT Temmeparypbl. Kiaccupukamus 37IeKTpOAOB: 3JICKTPOABl IEPBOrO U BTOPOTO POJA,
ra3oBbl€, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE. YpaBHeHHe HepHcTa mid moTeHuumana 3JeKTpoJOB
BCEX BUJIOB.

6.2. 'agpBaHMYECKHE DJIEMEHTHI

Turnel raTbBaHMUECKUX JIEMEHTOB: XMMUYECKHE, KOHLIEHTPALIMOHHBIE, C IEPEHOCOM, 0e3 repeHoca.
Juddy3noHHBIN MOTEHIIMA, MEXaHU3M BO3HUKHOBEHHS M METOJIbl €ro YCTpaHEHHUs (CBEIEHUs K
MUHUMaJIbHOU BennunHe). Metoauka namepenus DJC u anexTpoaHbix noTeHuanos. [IpuMmenenne
MMOTEHUMOMETPUH [IJISl ONPEACIICHHUS] TEPMOJUHAMUYECKUX XApAKTEPUCTHUK XMMHUYECKUX PEaKIuil,
MPOTEKAIOMIUX B TaJIbBAaHUYECKOW IIE€MH, KOHCTAHT XHUMHUYECKOTO PaBHOBECHS, aKTUBHOCTEH H
KO3 (UIIMEHTOB aKTUBHOCTH JJEKTPOIUTOB, pH pacTBOpoB, NpoOHM3BEACHHS PaCTBOPUMOCTHU
MaJIOpaCTBOPUMBIX COCAMHEHUN. XUMUYECKUE UCTOYHUKU TOKA.

Pa3znen 7. Xumuyeckass KHHETHKA

7.1. ®opmanpHasi KHHETUKA

TepMoanHaMuyeckass BO3MOXKHOCTh — TIpollecca M €ro  MpakTudeckas (KMHETHuYecKas)
ocymecTBUMOCTh. [Ipeamer u 3amaum XUMHUYECKON KUHETHKH. OCHOBHBIC MOHATHS (OpPMaIBHON
KUHETUKH: CKOPOCTh XHUMHUYECKOW pEaKIMH, MOJEKYISIPHOCTb, YaCTHBIM W OOMIMI MOPSIOK.
OCHOBHOHM TIOCTYJIaT XUMHYECKOM KHHETHKH, KHUHETHYECKOE YPaBHEHHE CKOPOCTH PEaKIIHHU.
KoHcTanTta CKOpPOCTM XHMMHUYECKOW pEeakIMU, pPa3MEpPHOCTb KOHCTAHTbl CKOPOCTH. MeTo/sl
oTpeIelICHUs] CKOPOCTEH XUMHUYECKUX peakiuid. [IpocTeie (37ieMEHTapHbIE) U CIOXKHBIE PEaKIINH.
Kunetnka mpocTeix U (GopMaibHO MPOCTHIX OJHOCTOPOHHUX TOMOTEHHBIX peakiuii. Peakiuu
IEepBOro, BTOPOrO0 M TpeThero nopsaakoB. JuddepeHuuanbHass W UHTErpajibHas (QOpMbI
KMHETUYECKUX YpaBHEHUM, KUHETUYECKHE KpuBble. JIMHEWHOE Npe/CTaBleHne KHUHETHYECKUX
KPUBBIX [IJIl peaKIMil pa3audHbIX MOpSAKOB. Bpems momymnpepamieHusi. Peakuum HymeBoro
nopsnka. Meton wu30biTka (uM3omsuu) OcTBanbAa OMNPENENCHUs YaCTHBIX TOPSAKOB IO
COOTBETCTBYIOIIEMY peareHty. JuddepeHunanbHple U HHTETPAIbHBIE METONBI OIpPEAeTeHUs
nopsiika peakiuu. Pa3nnune KOHLEHTPAMOHHOTO U BPEMEHHOTO MOpsAAKoB. CIOKHbBIE peaKIuu.
[IpuHIMIT HE3aBUCHMOTO MPOTEKAHMsI DJIEMEHTApHBIX peaknuii. OOpaTuMble W TapaylieIbHBIC
peakiuu miepBoro mopsaka. JuddepeHuuanbHble ypaBHEHHS, OMHUCHIBAIOIINE CKOPOCTH ATHUX
peakiuii, X UHTerpupoBanre. KuHeTH4yeckne KpUBbBIE JJISI KaXIOTO U3 PEarupyrolux BEHISCTB.
[TocnenoBarenpHble peakiuu 1-ro mopsaaka. Cucrema audQepeHuanbHbIX — YpaBHEHHI,
OMHCHIBAIOITUX KUHETUKY MOCTIEI0BATEIbHBIX peakiuii. Kunetnueckue ypaBHEHUSI 1 KWHETUYECKUE
KpUBBIE MJI1 BCEX YYAaCTHUKOB peaklHMH. Bpems MOCTHXKEHUS MaKCUMaJIbHOW KOHUEHTpAIuu
MMPOMEXKYTOYHOTO BEIIECTBA. 3aBUCHMOCTh MAaKCHMAaJbHON KOHIIGHTPAIMU TPOMEXYTOYHOTO
BEILIECTBA OT COOTHOILIEHUSI KOHCTAHT CKOPOCTEM OTAENbHBIX CTaJui MOCIIE0BATEIHbHON PEaKIIUH.
[IpyHIMIT TUMHATHPYIOMIEH CTaAUM MOCIEIOBATEIbHOM XMMHMYECKOW peakiuu. CTalMoHApHBIN
peXUM TMPOTEKAHMS MOCIEIOBATEIbHBIX peakuuid. MeToJ KBa3MCTALIMOHAPHBIX KOHLEHTpAaIuii,
oOnacTe mpuMeHeHHs. Briusare TemmepaTypbl Ha CKOPOCTh XUMHUECKOW PEaKITNH, MPUOIIKEHHOES
npaBuio Baut-I'odpda. YpaBuenue Appenuyca B auddepeHnnanbHOM U MHTErpalbHOM (Gopme.
OddexTrBHAsS HSHEPTUsl AaKTUBAMM ¥ TPEIIKCIIOHCHIIMAIBHBIH MHOXHUTENb, METOIbl HX
OnpeeleHUs U3 SKCIEPUMEHTAIbHBIX JTAHHBIX.

7.2. Teopuu XUMHUYECKON KUHETUKHU
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Teopus akTuBHBIX (OMHapHBIX) coymapeHuid (TAC). CKkopocTh peakiuy KaK YHUCiIO0 CTOJTKHOBEHHM
aKTUBHBIX MOJIEKYJI B €IMHHIY BpeMeHU. KoHcTaHTa CKOpPOCTH OMMOJICKYJISIPHON peakIlvu.
Pu3HUECKUIl CMBICIT MPEAIKCIIOHEHIUAIBHOTO MHOXKHUTENS M SHEPTUU aKTUBALUU B PAMKAaxX TEOPUU
aKTUBHBIX coynapeHuid. Crepudeckuii GpakTop, HEOOXOJUMOCTh €r0 BBEICHUS B KUHETHYECKOE
ypaBHEHUE peakuuu. J[OCTOMHCTBA M HENOCTATKM TEOPUM AKTHBHBIX COyJapeHuil. MexaHusm
MOHOMOJIEKYJISIPHBIX Tra30BbIX peakiuid B pamkax TAC, cxema Jlunnemana. McronkoBanue npuiuH
M3MEHEHUS MOPSIIKa MOHOMOJIEKYJISIPHON PEaKLUU IIPYU U3MEHEHUH JABJICHMUS.

Teopust nepexonnoro coctostHusi (aktuBupoBanHoro kommiekca) (TIIC mmm TAK). OcnoBHbIE
nonoxenusa TIIC, kuHernueckas cxema peakuuu. [IOBEpXHOCTh NOTEHLMAIBHOW SHEPIHH,
KOOpJMHATAa PEaKIMH, MyTh PEeaKkUuh. AKTUBUPOBAHHBINM KOMIUIEKC M €ro CBOMCTBA, MCTHUHHAA
sHeprust akTuBauuu. CKOpPOCTh peaklMM — CKOPOCTh pacrnaja aKTHBUPOBAHHOIO KOMIUIEKCA
(CKOpOCTB €ro MpoXOXJIEHHs 4epe3 MOTeHUUANbHBINA Oapbep). KBasutepmonunamuyeckas ¢popma
ypaBHenus TIIC, sHTaJbIHS W SHTPONUS AKTUBAIMKM, TPAHCMHUCCHOHHBIA KO3 dummeHt. CBa3b
SHTAJIBIIMU aKTUBAIMHU C 3()(HEKTUBHON (IKCTIEPUMEHTAILHON) SHEPTHel aKTUBAIHH.

7.3. DOTOXMMHUYECKHUE U LIECTTHBIE PEaKIIUU

DOTOXUMUYECKUE  pEaKIHUW, TECPBUYHBIE M  BTOPUYHBIE  (DOTOXMMHYECKHE  IPOIECCHI.
®doroaucconuanus 1 hotonauz. Poropuznueckre (1e3aKTUBALUOHHBIE) TPOLECCH MPU MOTIOMIEHUN
u3nydyeHus. 3akoHbl ¢poroxumuu: I'porryca-Jpenepa u OitHirelina-11ITapka. KBaHTOBBIN BBIXOA.
Kunernka mpoueccoB, MOPOUCXOASIIMX C  ydacTueM  (POTOBO3OYKIEHHBIX  MOJIEKYIL.
Cencubmm3zaropsl, CeHCHOMIM3UPOBaHHBIC (HOTOXUMHUYECKHE peakiuu. OCHOBHBIC pa3INYHs
peakuuii ¢ POTOXUMUYECKUM M TEPMHUUYECKUM UHUIMHpOBaHHEM. DOTOXMMHUYECKUE MPOIECCH B
atMocdepe, poTocuHTes.

[lennbie peakuuu. [Ipumepsl peakiuii, TpoTEKAOMUX MO LHEMHOMY MexaHu3My. OcoOEHHOCTH U
OCHOBHBIC CTAJIUM IIEMHBIX peakiuil. MexaHu3Mbl 3apOXKJACHHS, Pa3BUTHs U OOpbIBA IICTICH.
JIuHelHBIH W KBaJpaTU4YHBIM OOpPBIB Iiemei. 3BEHO Ienu, JUIMHA Iend. HepasBeTBICHHBIE H
pa3BeTBJICHHBIE LIeTHBbIE peakuuu. KuHeTMka Hepa3BETBIEHHBIX ULEMHBIX peaknuil. Cragun
pa3BETBICHHONW LEMHOW peakuuu. BeposTHOCTh 00phiBa M pa3BeTBICHUS Ienu. Pa3Butue
Pa3BETBJICHHBIX LIETTHBIX PEAKIIU BO BpEMEHU, CTAIIMOHAPHBINA U HECTAIMOHAPHBIN PEXKUMBI T€UCHUS
peakuuu. llpenenvHble sBIEHUS B Pa3BETBIEHHBIX peakuusax. HuKHUNM U BEpXHUU Mpenensbl
BOCILJITaMEHEHUs (B3pbIBA) LIEMTHON peakiuu. [101yocTpoB BoCIIIIaMeHEHHUS.

Pasznen 8. Karanms

['omoreHHsbI# U reTeporeHHbIN KaTtanu3. ABTokarann3. OCHOBHBIC 3aKOHOMEPHOCTH KaTaTUTHIECKUX
peakuuii. BnusHue karanuzatopa Ha TEPMOAMHAMUYECKHE M KHUHETUYECKUE XAPAKTEPUCTUKHU
XUMHUECKUX peakuui. CeleKTUBHOCTh NEHCTBUS KaTanuszatopa. Karanutuueckas akTUBHOCTb,
yZielbHAasl KATATMTUYECKAst aKTUBHOCTh. [ OMOreHHbIi Katanu3. CIUTHBIN U pa3ieIbHbI MEXaHU3MBI
KaTAIUTUYECKUX  PEaKIMi, SHEPreTHYeCKue JuarpaMMbl B3aUMOJICUCTBUS  PEAreHTOB C
karanu3atopom. O01uii u crienupruyecKkuii KUCIOTHO-OCHOBHBIN KaTanu3. D¢ deKTuBHAs KOHCTaHTa
CKOPOCTH peaklM{, KaTalu3upyeMoWl BEUIECTBAMH C KHCIOTHO-OCHOBHBIMH CBOMCTBAMHU.
Karanutuueckne KOHCTaHTBI CKOPOCTU peakuuu. I'ereporeHHbiil katann3. CKOpOCTh €TEPOTreHHO-
KaTaJUTHUYECKONM peakuuu. THIBI TIeTepOreHHBIX KaTaJu3aTopoB. 3aKOH JIEHCTBYIOIIMX
noBepxHocTtedl. Pomp agcopbmum B rereporeHHoM mporecce. KuHeTHka rereporeHHo-
KaTaJIUTUYECKUX peakluid, He TUMUTHpYeMbIX nuddy3uein. OTpaBieHne KaTaanu3aTopoB.
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4. O0beM yueOHOM TUCHUILIHHBI

Beero Cemectp
r
Bun yuyeoHoii padoThl 5 6
3E Axan. 4. 3E | Axan. 4. 3E Axan. u.

OO01mast TpyA0€MKOCTh TUCIUTLITHHBI 11 369 6 216 5 180
KonTakTHas padoTa — ay1uTOPHBIE 534 192 267 9% 267 9
3aHATHA:
B TOM 4HcJje B popMe NPaKTHYECKOi 0,89 39 i i 0.89 39
MOArOTOBKH
Jlexuuu 1,78 64 0,89 32 0,89 32
[paktuueckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
8 MOM Hucie 8 hopme NPaKmu4ecKoll 0.44 16 i i 0.44 16
n0020MmoeKu
JlaGopaTtopubie padoTs (JIP) 1,78 64 0,89 32 0,89 32
6 MOM uucie 8 popme NPaKmu4ecKoll 0.44 16 ] ] 0.44 16
no020moeKu
CamocrosiTesibHasi pa6oTa 132 2,33 84 1,33 48
[ToaroroBka k 1a00OpaTOpHBIM paboTaM 66 42 24
EOHT&KTHa}I caMOCTOsATENIbHAs paboTa 3,66 - 233 - 133 -

aMOCTOSITEIILHOE U3YUCHHUE Pa3/ieioB 66 42 24
IACIUATLINHEI
Buabl KoHTpOJIA:
9K3aMeH 2 72 1 36 1 36
KoHrtakTHass pabora — MPOMEXKYTOUHAs 0.8 0.4 0.4
aTTecTalus 2 1 1
[ToaroToBka K 3K3aMeHy 71,2 35,6 35,6
By MTOroBOro KOHTpoOJIA: JK3aMeH JK3aMeH

Beero Cemectp
N 5 6
Bun yuebnoii paboThl Y N
CTp. cTp.
3E P 3E P 3E Acrtp. u.
q, q,

OO61mmast TpyA0eMKOCTh AUCHUTIIHHBI 11 | 276,75 6 162 6 135
KonTakTHas padora — ayinTopHbBIE 5,34 144 267 79 267 79
3aHATHA:
B TOM uncJje B popMe MPaAKTHYECKOi 0.89 24 ] ] 0,89 24
MOArOTOBKH
Jlexnun 1,78 48 0,89 24 0,89 24
[Mpaktuueckue 3ansatus (I13) 1,78 48 0,89 24 0,89 24
6 MOM Hucie 8 popme NPaKmu4eckoll 0.44 12 ] ] 0.44 12
n0020MmoeKuU
JlaboparopHbie padboTs (JIP) 1,78 48 0,89 24 0,89 24
8 MOM Hucie 8 hopme NPaKmu4eckoll 0.44 12 ) ) 0,44 12
no020mosKu
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CamocTosiTe1bHas1 paboTa 99 2,33 63 1,33 36
[MoxroroBka k 1abopaToOpHBIM paboTam 49,5 31,5 18
KonrakTHas camocrosiTenbHas paboTa 3,66 - 233 - 133 -
CaMOCTOsATEIbHOE U3YUCHHE Pa3/IeiioB 495 315 18
JTUCIUTLINHBI

Buabl KOHTpOJIA:

IK3amMeH 2 54 1 27 1 27
KonrakTHass pabora — mpOMEKyTOUHAS 0.6 0.3 0.3
aTTecTalus 2 1 1

[ToaroToBKa K 3K3aMeHY 53,4 26,7 26,7
Bua uToroBoro KOHTpoJIA: DK3aMeH IK3aMeH

AHHOTanuA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«Koanouanas xumus» (b1.0.10)

1. Ileq» AUCHUIUIMHBI — TpuUoOpeTeHHe oOydaromuMmucs O0a30BbIX 3HaHWM B 00JacTu
TEPMOJAMHAMUKH TTOBEPXHOCTHBIX SIBJICHUM M CBOMCTB JIUCIIEPCHBIX CHUCTEM U MOJYyYCHUE YMEHUH B
YaCTH WCIOJIb30BAHUS ATUX 3HAHUM IPHU UCCIEIOBAHUM, IPOCKTUPOBAHUU M CO3[JAHUU pPEeabHbIX
CHUCTEM, SIBIISIONTUXCS B OOJIBIITMHCTBE CITy9acB JTUCIICPCHBIMHU.
2. B pe3yjbTare n3yuyeHHs JMCHUILIMHBI 00y4YalOIIMIiCs 10JIKEeH:
O6nanare cneAyIMMUMH KOMIIETEHIIUSAMHI U UHIUKATOPAMHU UX JTOCTHUKCHUS:
OIIK-1.4, OIIK-1.8, OIIK-1.11
3namop:
- IPU3HAKU OOBEKTOB KOJIJIOUTHOM XUMHUH U UX KJIaCCU(DUKALIHIO.
- OCHOBHBIC MOHSATHS U COOTHOIIECHUS TEPMOJUHAMUKH MTOBEPXHOCTHBIX SIBJICHUM (TEPMOJIUHAMHKA
MIOBEPXHOCTHOI'O CJIOsl; aAre3usi, CMauMBaHUE W PACTEKAHUE JKUJKOCTEH; ITUCIEPCHOCTh H
TEPMOJIMHAMHYECKHE CBOMCTBA TEJ; aJICOPOITUS Ta30B U MApOB, aICOPOITUS U3 PACTBOPOB).
- OCHOBHBIE TeOpHUH (HU3NUECKOH aIcOpOIUu.
- OCHOBHBIC TPEJCTAaBIEHUS O CTPOEHUU JIBOWHOTO DJIEKTPUUYECKOTO CIIOS; TPUPOIY
ANEKTPOKMHETUYECKOTO MOTEHIMAa; OCHOBHBIE JJIEKTPOKUHETUUECKUE SBIICHUS .
- YCTIOBUSI MPUMEHUMOCTH 3akoHa CTOKCa; 3aKOH DiHIITeHa — CMOITYXOBCKOTO, TUTICOMETPHYECKOE
ypaBHeHue Jlamnaca.
- IPUPOAY CEIMMEHTALMOHHONW M arperaTMBHOM YCTOWYMBOCTH; OCHOBHBIE CBOWCTBA PACTBOPOB
[TAB kak n1uoGuIbHBIX CUCTEM; OCHOBHBIEC TonokeHus Teopuu JJIDO; npudanHbl 1 0COOEHHOCTH
OBICTPOI M MEJUICHHOM KOAryJsiiuu, KOHIIEHTPAIIMOHHOM U HENTpaTn3allMOHHON KOaryJsLuu.
- TUTBI CTPYKTYP, BOSHUKAIOIIUE B TUCIEPCHBIX CUCTEMax, MPUYUHBI U YCIOBUS X 00pa30BaHMS;
KJIACCU(PUKALIMIO JUCTIEPCHBIX CHCTEM 10 UX PEOJOTUYECKUM CBOWCTBAM.
Ymemos:
- PacCYMTHIBATh MapaMeTPhl, KOTOPHIMHU XapaKTEPU3YIOT TUCIIEPCHOCTD.
-IPOBOAUTH PACUYETHI C UCIIOJIb30BAaHUEM OCHOBHBIX COOTHOIIEHUH TEPMOJUHAMUKHI TOBEPXHOCTHBIX
SIBJICHUM.
- PacCUMTHIBATh OCHOBHBIE XapaKTEPUCTHKU MTOPUCTON CTPYKTYPHI.
-pacCUUTHIBaTh BEIWYUHY SJIEKTPOKMHETHYECKOTO MOTEHIMala MO JaHHBIM 3JIEKTPOOCMOca U
anexTpodopesa.
-paccUMTHIBaTh HMHTETPANbHYIO U IuddepeHInalbHyI0 KPUBbIE paCHpeeeHus 4YacTHIl I10
pazmepam.
-pacCUUTHIBaTh U aHAIM3UPOBATh NOTEHIIMAIbHBIE KPUBBIE TAPHOTO B3aUMOJIEHCTBUS YACTHLI.
-pacCUUTHIBATh U U3MEPATDH BSI3KOCTH JTUCIIEPCHBIX CUCTEM.
Baaoemw:
-TPEJICTABIICHUSIMH O POJTU TTOBEPXHOCTHBIX SIBIICHUM U TUCTIEPCHBIX CUCTEM B TEXHUKE U TIPUPOJIE.
-METOJJaMU U3MEPEHUS TOBEPXHOCTHOTO HATSKEHUSI, KPA€BOTO yrJa.
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-3HAHUSAMH O METO/IaX U3MEPEHNUs aIcCOPOLIUU U YAETbHON TOBEPXHOCTH.

-3HAHUSAMU 00 YCIOBUSAX MPUMEHUMOCTH ypaBHEHUs | enbMronbua — CMOIyXOBCKOTO;
-METOJIaMH ONPEIEIICHUS MIEKTPOKMHETUYECKOT O IIOTEHIUAIIA.

-METOJOM CEMMEHTAMOHHOIO aHAJIA3A.

-METOJJaMHM OIIpE/IeICHUs] KPUTUYECKON KOHIEHTPAllui MULIEIUI000pa30BaHMs;
-METOJaMU UCCIIEA0BAHUS KUHETUKU KOAryJIsLUH.

-METOJIaMH U3MEPEHUS U aHAJIN3a KPUBBIX TCUCHUS.

3. Kpatkoe cojep:kanue AU CHHILIUHBI

Pazpen 1. Ilpenmer u npu3Haky 0OBEKTOB KOJIJIOUTHOW XUMUH

KommonnHas XxuMus - Hayka O IOBEPXHOCTHBIX SIBICHMSX M JUCHEPCHBIX cuctemax. OCHOBHbIE
MOBEPXHOCTHBIC SIBJICHUS: aare3us M CMauyuMBaHHUE, KAaIMUIIPHOCTb, aACOPOIHs, JIEKTPUUYECKHUE
SIBJICHUS HA TIOBEPXHOCTSX U JP.

OcCHOBHbBIE NPU3HAKK JUCHEPCHBIX CUCTEM - T€TEPOr€HHOCTh M JUCIEPCHOCTD; IOBEPXHOCTHAsS
SHEPIUs; KOJINYECTBEHHbIC XapaKTePUCTUKHU aucnepcHocTH. Kinaccupukanus TUCepcHbIX CHCTEM
[0 arperaTHOMYy COCTOSIHUIO JUCTepCHOM (a3pl M JucnepcuoHHOW cpensl. Kiaccudukarus
CBOOOJHOMCIIEPCHBIX CUCTEM I10 pa3MepaM YacTHIL U 110 B3aUMOAECHCTBUIO MEXAY TUCIIEPCUOHHON
cpenoil u nucnepcHoi (azoi. Posib MOBEPXHOCTHBIX SBJIEHUN U JUCIEPCHBIX CUCTEM B IPUPOJIE,
IIPOMBIIIJIEHHOCTH U, B YACTHOCTH, XUMHUYECKON TEXHOJIOTHH.

Paznen 2. TepmoinHaMuKa MOBEPXHOCTHBIX SIBJICHUIN

OO1u1as xapaKTepuCTHKa HOBEPXHOCTHOW 3Hepruu. [ToBepxHOCTHAs 3HEprus B 00IIeM ypaBHEHUH |-
ro W 2-ro Hayal TepMoAWHAMHKHU. [loBepXHOCTHOE HaTsDKeHHME Kak Mepa sHepruu ['mObca
MexdazHoil  noBepxHocTu. IloBepXHOCTHOE  HATSIKEHHE -  XapaKTEPUCTUKA  MPUPOJBI
cornpukacaroumxcsa (a3 u ux BzaumopencTBusa. CBONCTBAa NOBEPXHOCTEN KUJKUX U TBEPIBIX TEIl.
VYpaBuenue ['nG6ca-I'enbMrombia Ui BHYTpeHHEH YAEIbHONW IMOBEPXHOCTHOW 3HEPruu (MOJHOU
MIOBEPXHOCTHOM 3HEpruu). 3aBUCHMOCTb DSHEPreTUYECKHX I[apaMeTpOB IOBEPXHOCTH  OT
TeMueparypsl. [Ipoueccsl caMOnpOM3BOIBHOIO YMEHBIIEHUS IOBEPXHOCTHOM SHEPTUH.

AncopOuys U MOBEpXHOCTHOE HaTshKeHHEe. CBs3b BEIMUUHBI aJICOPOIIUH C TapaMeTpaMH CHCTEMBI:
u30TepMa, M30IMKHA M u3ocTepa ajcopOuuu. Merton u30biTkoB ['m6b6ca. dyHnameHTasbHOE
ancopbunonnoe ypaBHenune ['m66ca. I'mO6OcoBckast amcopOuusi. YacTHOe BBIpaKEHHE YpaBHEHUS
I'n66ca. [ToBepXHOCTHO-aKTUBHbIE U TOBEPXHOCTHO-UHAKTUBHBIE BEIIECTBA.

Anre3usi, cMauMBaHUE M PACTeKaHUE KUAKOCTeH. Aare3us u koresus. [Ipupoma cun mexdaznoro
B3auMoJielicTBUs. YpaBHeHue [rorpe st paboTsl aare3uu. CMauuBaHHe U KpaeBOW yroiy. 3akoH
IOnra. CBsa3p paboThl aare3un ¢ KpaeBbIM yriaom (ypaBHeHue [lronpe-lOHra). JlnopunbHble u
m1o(oOHBIE MOBEPXHOCTH. MeToabl OmpeleNeHus] KpaeBbIX YITIOB. BiMsHHE MOBEpXHOCTHO-
akTuBHBIX BenlecTB (ITAB) Ha cMaunBanue. Pactekanue xunkocteid. Koappuiment pacrexkanus mno
lapkuncy. O¢dexr Mapanronu. Mexda3sHoe HaTSDKEHHE Ha TpPaHULE MEXAYy B3aUMHO-
HACBIIEHHBIMU XXUJIKOCTSAMH U NPaBUiI0 AHTOHOBA. [IpakTHueckoe 3HaUeHHE aAre€3UH, CMauUBAHUS
U PaCTEKaHHUS.

JucnepcHocTh U TepMojuHaMuyeckue cBoiictBa Ten. [IpaBuno (a3 I'mbG0Oca u 1uCHEpCHOCTD.
BnusiHue KpUBU3HBI TOBEPXHOCTM Ha BHYTpeHHee JaBieHue Ten (ypaBHeHue Jlamaca).
IToBepxHOCTHast 3Heprust U paBHOBecHble (opMmbl Tein. [Ipunuun I'm66ca-Kropu. 3akon Bynbda.
Kanunnsipusie siBnenust (ypaBHeHue JKiopeHa), WX poJib B NPUPOJE U TEXHOJIOTUU. MeTobl
OIIpEIENICHUs] TIOBEPXHOCTHOTO HATSKEHUS. 3aBUCHMOCTh TEPMOJMHAMUYECKONW pPEAKIMOHHON
CIOCOOHOCTH OT AucriepcHOCTU. Y paBHeHHe KenbBrHa. BiusHue 1ucnepcHOCTH Ha pacTBOPUMOCTb,
KOHCTaHTY paBHOBECHsI XUMUYECKOI peakiiu, TeMreparypy $ha3oBoro nepexosa.

[TosryueHue TUCHEPCHBIX cucTeM. MeToabl qucneprupoBanus. Y paBHenue Pebunaepa mist paboTsl
JMCTIEPTUpOBaHMs. AJCOpOIIMOHHOE MOHMKeHHe MpoyHocTH (3ddexT Pebunnepa). ['omorennas u
reTeporeHHas KoHjAeHcamus. MeractabminpbHOoe coctosiHue. OHepruss [m66ca oOpa3zoBaHms
3apo/ibliia HOBOHM (pa3bl, KpUTHUECKUI paanyc 3apozbliima. J[Be craguu oOpa3oBaHUS HOBOW (ha3bl.
CBsi3p KMHETUKH 0Opa30oBaHMsI HOBOW (a3bl ¢ MepechIleHNeM. YTIpaBieHHe AUCIIEPCHOCTHIO MPU
rOMOTeHHOH KoHjeHcauuu. [IpuMepbl modydeHus: JUCTIEPCHBIX CUCTEM METOJaMH (U3NYECKON U
XUMHUYECKOU KOHICHCAIIUH.
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Paznen 3. AncopOunOHHBIE PaBHOBECHS

Knaccudukanus mexanusmoB ajgcopounu (pusuueckas aacopouus, xeMocopO1uus 1 HOHOOOMEHHas
ancop6buus). [Ipupona ancopOunoHHbIx cuil. OcOOEHHOCTH COCTaBIAIOIIMX cuil Ban-nep-Baanbca
(OpHEHTAlMOHHBIX, WHAYKIMOHHBIX W JTUCIIEPCUOHHBIX) MpHU aJIcopOLuu. YpaBHEHHE IS
MOTEHIMAJIbHON 3HEPIrUH B3aUMOIEHCTBHSI aTOMa (MOJIEKYJIbI) C TIOBEPXHOCTBIO TeIa.

AncopOuys ra3oB M MapoB HAa OJHOPOJIHOW MOBEPXHOCTU. 3aKoH ['eHpu. YpaBHEHHE H30TEPMBI
MOHOMOJIEKYJISIpHOU agcopOuun JIenrmiopa u ero aHanus. OnpejiesieHue KOHCTaHT 3TOT0 ypaBHEHUs
(muuelinas popma ypaBHeHus Jlenrmropa). Ypasuenue @peitannuxa. Teopus MoIMMONCKYIIPHON
aacopomuu bpynayspa, Ommera, Temnepa (bOT), ypaBHeHHE M30TepMBI aCOpPOIMU, €T0 aHAJIHU3.
Jluneitnas popma ypaBuenus BOT u pacyer ero koHcrant. OnpeseneHue yaelbHON MOBEPXHOCTH
meTonoM bBOT.

AncopO1ys ra30B ¥ IapOB Ha MOPUCTBIX MaTepranax. KoarmuecTBeHHbIE XapaKTEPUCTUKU IIOPUCTHIX
MmatepuaiioB. [Topuctelie Tena KOpnycKyIsIpHONH, KPUCTANINYECKON U IyOUaTOl CTPYKTYphl, METO/AbI
ux nonydenus. Kimaccudukamus nmop no J[yOuHIHY 1 €€ B3aUMOCBS3b C TEOPUSMH aICOPOIIUH.
Teopus xanwwipHOW KOHACHCAUMK. KanmmuiipHO-KOHIEHCALMOHHBIA TrucTepe3nc. Pacuer
MHTETPaIbHON 1 AudQepeHnnanbHOi KPUBBIX paclpeieieHus: 00beMa Imop Mo pa3Mepam.
OcobeHHOCTH a/copOLMU HAa MHKPONOPUCTHIX MaTepuanax. lloreHumanbHas teopus Ilomstau.
ANCOpPOIMOHHBIA TMOTEHIHMaN. XapakTepucThyeckas KpuBas azfcopOmuu. TemmeparypHas
MHBapUAHTHOCTh M ap(PUHHOCTh XapaKTEPUCTUUYECKUX KpHUBBIX. OOOOIIEHHOE YpaBHEHUE TEOPUU
JlyouHnHa OOBEMHOTO 3alOJHEHUS MHKpPOIOp, YacTHBIE CIIy4au 3TOr0 ypaBHEHUs (ypaBHEHUE
Hybununa-PagynikeBuua). AncopO1ust ra3oB U NapoB B XMMHUYECKOH TEXHOJIOTUH.

AZncCopOIys OBEPXHOCTHO-aKTUBHBIX  BEIIECTB. BimsHue crtpoenus wonekyn [IAB Ha
MIOBEPXHOCTHYIO aKTUBHOCTb, IpaBuiio J[rokio-Tpay0e. 3aBUCUMOCTh IOBEPXHOCTHOT'O HATSKEHUS
OT coCTaBa pacTBOpa mpu coOmoaeHnu 3akoHa ['eHpu u ypaBHeHus Jlenrmiopa. YpaBHeHue
[InmKoBCcKOro. YpaBHEHUsI COCTOSTHUSI I'a3000pa3HbIX MOBEPXHOCTHBIX (3COPOLMOHHBIX) IJICHOK.
Tunel MOBEPXHOCTHBIX IUIEHOK M OIPEAEIICHHE MX XAapaKTepHUCTHUK. Beckbl JIeHrmroopa. @akTopsl,
OIIpENIeJIAIONINE arperaTHoe COCTOSIHME aJCOPOLMOHHBIX IIEHOK. OrmpeneneHue CTpOeHUs
a71copOLIMOHHOTIO CJ10sl ¥ pa3zMepoB Mouiekyn [TAB.

Pasznen 4. DnexTpuyeckue IBJICHHS Ha OBEPXHOCTU

HBoiinoit anexrpuueckuii ciort ([IC), mexanmsmbl oOpazoBanus [[IC. CooTHOIIEHUS MEXITY
JIEKTPUUYECKUM TIOTEHLMAJIOM M TIOBEPXHOCTHBIM HaTsbkeHMeM (ypaBHeHus Jlummnmana).
DneKTpOoKaNnuUIIpHble KpUBbIE U onpezeneHue napameTpoB JIDC 1o 3TUM KpUBBIM.

O6ume npencrasnenus o reopusix crpoenus [13C. Teopus I'yu — Uenmena. Ypasuenue Ilyaccona-
bonbumana g qud¢ysnoit yactu JI9C u ero pemenue. TomnuHa 1uddy3HOro ciost 1 BIUSHUE Ha
Hee paszauuHbIX (akTopoB. [IBoiHONM snexTpuueckuil cioit mo teopuu lllTepHa, mepesapsaka
noBepxHocTu. [Ipumepst oOpazoBanus J19C. Munemibl 1 UX CTPOCHHUE.

YeTblpe BUAA DIEKTPOKUHETHUUYECKUX SIBICHUN. DJIEKTPOKUHETHUUECKUN TMOTEHIMAJ U BIUSHUE HA
HEro pa3au4HbIX (akTopoB. YpaBHeHHeE [ enbMronbia-CMOIyXx0BCKOTO AJ1 CKOPOCTH IIEpeHoca Ipu
3JIEKTpoOCcMOce U aeKkTpodopese. DP(eKThl, He YyUUTHIBAEMbIE 3TUM YpaBHEHUEM (ITOBEPXHOCTHAs
MIPOBOANMOCTD, 3JIEKTPO(OPETUUECKOE TOPMOXKEHUE, pellakcallMoHHBIA 3dekT). [IpakTuueckoe
UCIIOJIb30BaHUE DJIEKTPOKMHETUUECKUX SIBJICHUN.

Paznen 5. KuHernueckue CBOMCTBA AMCIEPCHBIX CUCTEM

OCHOBBI CEIMMEHTAIMOHHOTO aHanu3a. CBA3b CKOPOCTH OCAKIEHHUS YacTHUIl C HUX Pa3MEpOM.
VYcnoBust cobmonenust 3akoHa Ctokca. CeMMEHTAIMOHHBIA aHAU3 TOJHIUCIIEPCHBIX CHCTEM.
Kpusasg ceaumenrannu. KpuBble pacnpeneneHuss 4acTull IO paauycaM. OKCIEPUMEHTaIbHbIE
METO/JIbl B CEIUMEHTALIMOHHOM aHaJIH3e.

MoueKkynsipHO-KUHETHYECKAs pupoaa OpPOYHOBCKOTO JIBUKECHUS. Cas13p MEXIY
CPEIHEKBAAPATUYHBIM CIBUIOM 4YacTHIl M KodpduiueHrom auddy3un (3akoH DHHIITEHHa-
CMonyxoBCcKOro). DKclepuMeHTaIbHas IpoBEpKa 3aKkoHa JiHIITeiHa-CMoryxoBckoro. CnencTBus
13 TEOPUH OPOYHOBCKOTO JBUKECHUSI.

CeaumMeHTallMOHHO-1M((Y3HOHHOE paBHOBECHE, THIICOMETpUYEecKHi 3aKkoH. CelnMeHTalMOHHAs
YCTOWYMBOCTD JUCHEPCHBIX CUCTEM.
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Paszpnen 6. ArperatuBHas yCTOWYMBOCTD U KOAryJIslHs IUCIIEPCHBIX CUCTEM

OOme BOMPOCH yYCTOMYMBOCTH AUCHEPCHBIX cucteM. CeIuMEHTAllMOHHAs W arperaTuBHas
ycToiunBocTU cucteM. JlnodunbHble U 1MOGOOHBIE CHCTEMBI: CaMOIPOU3BOJILHOE OOpa3oBaHUE
OJTHUX ¥ HEOOXOJMMOCTh cTabmnm3anuu apyrux. Kpurepuit mnodgunsHOCTH cucteM o Pebunnepy-
[lykumy.

JInopunbHeie aucnepcHble cuctembl. Knaccudukanus u oOuias XxapakTepUCTHKA MOBEPXHOCTHO-
aKTUBHBIX BeleCTB. TepMoauHaMUKa U MEXaHU3M MHUIlesioo0pa3zoBanusi. Ctpoenue murent [TAB.
Comobmmmzanusi.  OcCHOBHBIE — (aKTOpBI, BIUSIOIMIME HAa  KPUTUYECKYI0  KOHLEHTPAIHIO
mutnesiooopazoBanus (KKM). Metoasr onpenenennst KKM. IIpumenenne TTAB.

JInopoOHbie AucriepcHble CUCTEMBL. PaKTOPBl YCTOWYMBOCTH JIMO(POOHBIX cUCTEM. beicTpas u
MeieHHas koaryisinus. Kunertuka koarymsiuu no CMonyxoBckoMy. OmnpeneneHue CKOPOCTH H
BPEMEHM MTOJIOBUHHOM KOAryJsiuu. 3aBUCUMOCTb YHMCJIA YACTULl PA3HOTO MOPSAIKAa OT BPEMEHHU.
OcHoBHbIE TIOJIOKEeHUS Teopun [epsaruna, Jlannay, @epses, Opepoeka ([JJIDO). PacknmuuBaromiee
JABIEHUE U €ro  COCTaBJAIOLIUE. OHEPrusi 3JIEKTPOCTAaTUYECKOTO0  OTTAJIKUBAHUS IMpU
B3aMMOJICHCTBUM clla003apsHKeHHBIX moBepxHocTedl. Cuibl W SHeprus nputsokeHus. OoOinee
YpaBHEHHME JJIsi DSHEPIUM B3aUMOJEWCTBUS JHUCHEPCHbIX dYacTull. lloTeHIuaibHblE KpUBBIE
B3aMMO/JICHCTBUS YaCTUI[ B MOHOCTAOMIM3UPOBAHHBIX IHCIEPCHBIX cucTeMmax. [loTeHuuanbHbIN
Oapbep W €ro 3aBHCUMOCTH OT TONIMHBI AuddysHoro cios. Koarymsmuss B mepBOM U BTOPOM
MuHUMyMax. HeliTpanu3annoHHasi U KOHLIEHTpalnoHHas Koarymsius. [lopor ObICTpoil Koarysisiu.
[MpaBuno  Wlympue-I'apmu.  3akon  Jepsruna.  Crabunm3anus — JAUCHEPCHBIX  CHUCTEM
BbICOKOMOJIEKYIIsipHbIME  coenHeHusmu (BMC) u [TAB. MeTtoasl O4MCTKM TPOMBIIIJICHHBIX U
OBITOBBIX CTOKOB, OCHOBAaHHBIC HA N3MEHEHHH arperaTuBHON U CEAMMEHTAIMOHHON yCTOWYHMBOCTH
JUCIIEPCHBIX CUCTEM.

Paznien 7. CtpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHHMYECKHE CBOMCTBA IMCIEPCHBIX CUCTEM
Tunsl CcTpyKTYyp, 0Opa3ymoIIMXCsi B arperaTUBHO-YCTOWYHMBBIX U arperaruBHO-HEYCTOWYUBBIX
JUCHEepPCHBIX  cucreMax.  JKHJKOKpUCTANIMYECKOE  COCTOSIHME  arperaTMBHO-YCTOMUYMBBIX
JUCIIEPCHBIX CUCTEM.

Bo3nukHOBeHHE O0BEMHBIX CTPYKTYP B arperaTiBHO-HEYCTOMUYMBBIX (JMO(OOHBIX) TUCTIEPCHBIX
cucremax. B3auMoCBsI3b MEXIy BUAOM IMOTEHIMAIBHON KpPUBON B3aMMOJCHCTBHUS YacTull (10
teopuun JIJIPO) 1 THIOM BO3HUKAIOIMIKX CTPYKTYp. KoaryasiiimoHHO-TUKCOTPOIIHbIE

Y KOHJIEHCAIIMOHHO-KPUCTAJIIIN3alluOHHbIE CTPYKTYpHI. Ilepexon ogaux cTpykTyp B apyrue. Teopus
CTPYKTYpoOOpa3oBaHus ((PU3MKO-XUMHUYECKAasi MEXaHWKa) KaK OCHOBAa TIOJYYCHHS HOBBIX
MaTepHuanoB.

Peonornueckuit MeTon McciaeAOBaHUS AUCHEPCHBIX cucTeM. OCHOBHBIE TIOHSTHS W HUJI€ATbHBIC
3aKOHBI PEoJIOrMH. MoOAEIupoBaHUE PEOJIOrMYECKUX CBOMCTB Tesl. Monens MakcBemia, MOAEIb
KenpBuna-®oiirra, Mmoaenabs bunrama.

Knaccudukanus AUCTIEPCHBIX CUCTEM IO CTPYKTYPHO-MEXaHHUECKUM CBOiicTBaM. Hpl0TOHOBCKUE 1
HEHBIOTOHOBCKHE XKuAKOCTU. IIceBnomnacTuyeckue u qUiIaTaHTHBIE KUAKOCTU M TBEPAOOOpa3HbIe
Tena. BA3KOCTh )KUAKUX arperaTuBHO YCTOMYMBBIX AUCHEPCHBIX CHCTEM. Y paBHEHHS DWHILNTEIHA,
[Iraynuurepa, Mapka-Kyna-XayBunka. Peosnormdeckne  CBOMCTBA  CTPYKTYPHPOBAHHBIX
KHJIKOOOPA3HBIX M TBEPIO0OPA3HBIX CUCTEM.

8. 3akJioueHue

[TloBepXHOCTHBIE SIBJICHUS U TUCIIEPCHBIE CUCTEMBI B XUMUUYECKON TexHoJoruu. Komnonnas xumus
Y OXpaHa OKPY>Karolle Cpeibl.

4 O0beM y4eOHOI MCIMIIMHBI — BCE BU/IbI y4eOHON paboThl, 3.€. U Yackl AJs TabuuLbl 6epyrces
u3 yuebHoro mnana (YII) u PIT/L.

O0neM TUCHUMILIMHBI

Bup yueOHoii padoThl Axan. | Actp.
3E
4. 9,
O01asi TPY10€MKOCTh TUCHHUILIHHBI 5 180 135
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KonTrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHS: 1,78 64 48

B TOM 4YHcJIe B opMe MPpaKTHYECKOH MOATOTOBKH 0,44 16 12
Jlexuuu 0,89 32 24
[Tpaktrueckue 3ansatus (113) - - -

Jlaboparopusbie paboTsl (JIP) 0,89 32 24
8 mom yucie 8 hopme npaKmuyeckol N0O20Mo6KU 0,44 16 12
CamocTosiTeJIbHasi padoTa 2,22 80 60

KonTakTHas camocrosiTenbHas paboTa - -
CamocTosTeIbHOE H3YUYCHHE Pa3IeIOB JUCITUIUIHHBI (TTOATOTOBKA 2,22 80 60
K JJaDOpaTOpHBIM paboTam)
Buja KoHTpOJIsI:

IK3aMeH 1,0 36 27

KoHTtakTHas paboTa — MpoMe)KyTOYHAS ATTECTAIIMS 10 0,4 0,3
IToaroroBka K K3aMeHY. ' 35,6 26,7
Bua HTOrOBOro KOHTpPOJIsI: JK3aMeH

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«Martemartuka» (51.0.11)
1.I1eanb AUCHUIIMHBI - GOPMUPOBAHKE Y CTYIEHTOB CUCTEMbl OCHOBHBIX MOHSATUN, UCIIOIB3YEMBIX
JUIS IOCTPOCHHUS BXKHEUIITNX MAaTEMaTUYECKUX MOJIETICH U MaTeMaTHYeCKUX METOIOB JUIS OTIUCAHUS
PA3IINYHBIX XUMHUKO-TCXHOJIOT'MYCCKUX ITPOLECCOB.

2. B pe3yjbTaTe M3yYeHUs] TUCHUILIMHBI 00y4aIOIIUIiCH TOJIKEH:
Obnadamye cnenymUMUA KOMIETSHIIMSIMHA U HHIANKATOPAMH UX JOCTH)KCHUS:
OIIK-2.1, OIIK-2.5, OIIK-2.9.

3name:
- OCHOBBI U] PepeHINanbHOTO U UHTETPAIbHOTO UCUHUCICHUS, U HepeHINaIbHBIX YpaBHEHHH
- MAaTEeMaTUYECKHE TEOPUU M METO/IBI, JISKAIIHE B OCHOBE MOCTPOCHHSI MATEMAaTHIECKUX MOJETICH;
- OCHOBBI IPUMEHEHHS MaTeMaTHUECKUX MOJIeNel U METOJIOB.
Ymems:
- BBIOMpATh MaTeMaTHYECKUE METO/Ibl, IPUTO/IHBIE IS pEIIEHUs] KOHKPETHOH 3a/1auu;
- ICTIOJIb30BaTh MAaTeMaTHUECKUE TIOHSATHUS, METOJIBI I MOZEITH ISl OTIMCAHUS PA3IIMYHBIX MTPOIECCOB;
- BBISIBJIATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, JIeXKalllie B OCHOBE KOHKPETHBIX MIPOLIECCOB;
- HCTIOJIK30BAaTh OCHOBHBIE METO/IbI CTATUCTHYECKOW 00pa0OTKU JaHHBIX;
- IPUMEHATh MaTeMaTUYECKHE 3HAaHUS Ha MEKAMCLIUIUIMHAPHOM YPOBHE.
Braoemy:
- OCHOBaMH (yHAAMEHTAJIbHBIX MAaTeMaTHUYeCKHMX TEOpUH U HaBBIKAMH HCIOJIb30BAHUS
MaTeMaTHYECKOTO anmapara;
- METOJIaMU CTaTUCTHUYECKOH 00paboTKM HHpOpMALIUK.

3. Kparkoe coaep:kanue THCHUIIAHBI

1 CEMECTP
BBenenue. IIpenmer u mMeronsl mareMatuku. OnucaHue OCHOBHBIX pas3zienoB Kypca. CTpykTypa
Kypca ¥ IPaBWJIa PEUTUHIOBOM CHCTEMBI.
Pa3nen 1. DiemeHTHI aredpsbl.
UucnoBsle MHOXeECTBa, KoMIUIeKcHbIE ucna. Onpenenutenu |l u 1l mopsakos. BekTopsl: ocCHOBHBIE
MOHATHSI, CKAJSIPHOE, BEKTOPHOE M CMEIIAHHOE IIPOU3BENEHUSA BEKTOPOB. AHAIUTHYECKAs
reoMeTpus: mpsMasi Ha IUIOCKOCTH, KpuBble |l mopsaka. Matpuubl: n1eHCTBUS HaJ MaTpHUIlaMH,
IpUBEJCHNE K CTyMeHyaToMy Buay u Buay I'aycca. Panr marpunsl. O6patHas marpuna. Teopema
Kponekepa-Kanemmu. Pemenne cuctem nuHeWHbIX anreOpanueckux ypaBHeHUH. CoOCTBEHHbIE
yucia 1 BekTopsl. KBanpatuunsie Gopmsl.
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Pasznen 2. ®yuknus oanoii nepemernHoii. Ilpenen pynxkunu. HenpepbIBHOCTH (PyHKIMH.
Oynkius. CriocoObl 3amanus QyHKIUH. DiaeMmeHTapHble ¢yHkuuu. [Ipenen ¢yHKIMH B TOUKe.
OnnocroponHue npezensl. IIpenensl Ha OeckoHeyHOCTH. beckoHeYHO Masble M OECKOHEYHO
Oonplve (YHKIUM, UX CBOWCTBA M B3auMOCBA3b. OCHOBHBIE TEOpeMbl O mpexaenax. llepBeii u
BTOpOM 3aMedarenbHble npeaeibl. HenpepblBHOCT (PYHKIMH B TOUKE M HA MpoMexyTke. CBoicTBa
(byHKIMH, HETPEPBIBHBIX HA 0Tpe3KaX. Touku pa3pbiBa QYHKIHH U UX KIACCUPUKALIHSL.
Pasznea 3. Iuddepennuanbuoe ucuncienne GyHKIUM 0OJHOM NMepeMeHHOM.
[IpousBonHas GyHKINH, €€ TEOMETPUICCKHIA U MEXaHUYECKUH CMBICI. YpaBHEHUS KacaTeIbHOU U
HOpMaJIu. ITpaBuna I pepeHIupoBaHus. Tabnuua OCHOBHBIX IPOU3BOJIHBIX.
HuddepenuupyemMocTs (QYHKIUM: ONpeAETCHHE, TEOpEeMbl O CBSI3M HENPEPHIBHOCTH U
muddepernmpyemMoct GYHKIMH U C CYIIECTBOBaHHWEM Mpou3BOAHOU. (uddepennman dyHKImm:
ompeneneHue,  cBoiictBa.  [IpomsBogHas — cinoxHON — QyHKIuMM.  OCHOBHBIE  TEOPEMBI
muddepennmanbaoro ucuuciaenus: Poms, Jlarpanxka, Kommu. IlpaBuno Jlomurans (packpeitue
HeonpeaeneHHocTe). [Ipon3BoaHbIe BRICIIMX MOPSAAKOB. MOHOTOHHOCTH (DYHKIIMHU: ONpEeTICHHE,
HEOOXOAUMBIE U JOCTATOYHBIE YCIIOBHS. DKCTpeMyM (YHKLIMHU: OIpelesieHHe, HEOOXOIuMble U
JIOCTaTOYHBbIE YCIOBHSA. BBIMYKIOCTh, BOTHYTOCTH M TOYKHM meperuda rpaduka (yHKIHU:
OIlpe/ieJIeHUsl, HEoOXOAMMBbIE M JOCTaTOYHbIE YCIOBHMS HUX cymiecTBoBaHua. OOmas cxema
uccie1oBaHust (PYHKIIHA, TOCTPOCHHE MX TPaPHKOB.
Pa3nen 4. UnTerpajibHoe ncuncjieHue (GyHKIMH OJHOM NepeMeHHOM.
[TepBooOpasznast ¢ynkums. HeompeneneHHBI WHTETpall W €ro CBOMCTBa. Ta0imia OCHOBHBIX
MHTETpajoB. MeTo/1bl UHTETPUPOBAHUS: HEMOCPEACTBEHHOE HHTETPUPOBAHUE, METO/]] TIOJICTAHOBKH,
MHTErPUPOBAHUE I10 YaCTSIM, UHTETPUPOBAHUE PALIMOHAIBHBIX APOOEl, UHTErpUPOBAHNE HEKOTOPBIX
UppallMOHANIBHBIX M TPUTOHOMETpHuecKuX  (yHkuuil. OmnpeneneHHbId  UHTErpan,  ero
FEOMETPUYECKUN CMBICH, €ro cBoMcTBa. Teopema o cpeaHeM 3HaueHuun. dopmyna HeroToHa-
JleiiOHuua. 3amMeHa NepeMeHHOW M MHTErpUpPOBAHUE IO YaCTSIM B OMNPEAEICHHOM HHTErpase.
Brruucnienue 1omanel miockux GuUryp u 00beMOB Tell BpAIlEHHs C MOMOIIBIO OMPEIeIEHHOTO
uHTerpaia. HecoOcTBeHHBIE MHTETpalIbl: ONPEIEICHUs, CBOMCTBA, METO/IbI BHIYUCIICHUS.

2 CEMECTP
Pa3pnen 5. {u¢epenunanbHoe ucHuciaeHne PyHKIUI HECKOJIbKUX NIepeMeHHbIX.
OyHKIMM JBYyX M 0Oojiee TEpEeMEHHBIX: ONpeleNeHne, o0JacTb OmpeleNeHus, 00JacTh
CYLIECTBOBAHMSI, FEOMETPUYECKAsl NHTEPIPETALVsl, JUHUU YPOBHS, U IOBEpPXHOCTHU ypoBHs. [Ipenen
¢yHKIIMM B TOuKe. YacTHble NpOU3BOJHBIE (HAa TMpuUMepe QYHKIUM ABYX MEPEMEHHBIX).
HuddepenunpyemMocTs HyHKIMU: ONpeaeneHue, cBa3b AMGPepeHInpyeMOCTH C HENMPEPHIBHOCTHIO
U C CYIIECTBOBAHHMEM YaCTHBIX MPOU3BOJHBIX. JlocTarouHsle ycioBus nuddepeHuupyemMocTu
¢bynkuuu. unddepeHuupyemMocTb clokHOW (yHKUIMM, MonHas mnpousBojHas. Juddepennuman
(GYHKIIMM JBYX NEPEMEHHBIX, €r0 HHBAPHUAHTHOCTh. JuddepenunpoBanre QyHKIMU OJHOW U ABYX
NEPEMEHHBIX, 3a/laHHON HesBHO. YacTHble MpOU3BOAHbBIE U TU(EpeHIHaIbl BHICIINX MOPSIKOB.
Teopema O paBEeHCTBE CMEIIAHHBIX MPOU3BOAHBIX (A (YHKIUU JABYX THEPEMEHHBIX).
AnanuTtHueckuil npu3Hak nosHoro audgepennuana. [lponsBogHas o HanpaBIEHUIO: ONPEEICHHE,
(dbopMy1a Jisl ee BbIUMCIEHMs. [ paiueHT 1 ero CBOMCTBA. DKCTpeMyMbl (DYHKIINMHU IBYX IEPEMEHHbIX:
orpeJiesIeHusl, HeoOXOAUMOE M JIOCTaTOYHOE YCJIOBHUS CYIECTBOBAHHUS JKCTpeMyMa. Y CIIOBHBIN
AKCTPEMYM: OIpeesIEHNe, METOIbl HaX0XK/I€HUSI TOYEK YCIOBHOTO 3KCTpeMyMa (IpsIMON METOJ U
MeToa MHOXUTenel Jlarpanka). Hanbosbiiee 1 HauMeHblee 3HaueHus (QYHKIMU IBYX IEpEMEHHBIX
B 3aMKHYTOM 00J1aCTH.
Pa3nes 6. KpaTHble nHTErpasbl.
JIBOMHON HMHTErpasl: OmpelereHue, IN€OMETPUYECKUH CMBICI, CBOWCTBA. TeopemMa O cCpeaHeMm
3HAUEHUM JIBOMHOIO HHTEerpana. BprumcieHue OBOMHOrO HHTErpasia B JEKapTOBOM cHUcTEME
KOOpAMHAT. Beluncienue 1BOMHOr0 MHTETpaa B MOJSIPHON cucTemMe koopauHat. MaTerpan Diinepa
- [lyaccona. IIpuoskeHust ABOMHOTO MHTETpaja: BHIYMCICHUE TUIOIMIAIHN TIIOCKON 001acTH, o0beMa
HWIMHIPUYECKOTO Tela, IJIOMAAN TMOBEPXHOCTH, MAcChl IUIACTUHKU C 33JaHHOM IUIOTHOCTBIO,
KOOpJMHAT LIEHTpa TSHKECTU IUIACTMHKHU. TpoWHOW uHTerpan: ompejaeneHue, Quznueckuii u
reOMETPUYECKUN CMBICI, CBOMCTBA, TeOpeMa O CpeAHEM 3HAaYeHUH TPOWHOIO HWHTErpana.
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Bbruuciienue TpoMHOro HMHTErpajga B JEKapTOBOM CHUCTEME KOOpPAMHAT, B LMIMHIPUYECKHX U
cepuueckux KoopauHarax. [IpuiioskeHus: TPOMHOro MHTErpaia: BEIUMCIEHUE 00beMa, MacChl Tea
C 3aJIaHHOM IIOTHOCTBIO, KOOPAUHAT LIEHTPa TAXKECTH Tea.
Pa3nes 7. KpuBoJsinHeiiHbIe M IOBEPXHOCTHbIEC HHTErPaJIbl.
KpuBosmHelWHBI WHTErpad MO KOOpAWHATAM: ompeneieHue, (U3UYECKUH CMBICI, CBOWCTBA.
Brruuciienne KpuBOJIMHEHHOTO HHTErpaia. @opmyia il BEIYMCIEHUS paboThl IPU MepeMelIeHUN
MaTepHabHOW TOUKU B CUJIOBOM II0JIE€ BJI0JIb HEKOTOporo mytH. @opmyna I'puHa 11 BeIYMCICHUS
KPUBOJIMHEMHOTO MHTETpaJla [10 3aMKHYTOMY KOHTYpY. He3aBucHMOCTb KpUBOJIMHENHOTO MHTETpaJia
OT NYTH HMHTEIPUPOBAHMS: HEOOXOIMMOE M JOCTaTOYHOE YCIOBHE HE3aBHUCHUMOCTH, KpPUTEpHil
He3aBUCHUMOCTH. [loTeHnmanpHoe mose, moTeHuaibHas (GYHKIHS U €€ BhIYMCICHHE. Brrancienue
KPUBOJMHEWHOT0 UHTErpaa, He 3aBUCSILEro OT IyTH UHTerpupoBaHus. [loBepXHOCTHBIN HHTErpall:
orpeneneHue, (pU3MUECKUil CMBICI, BBIYUCICHHE B JIEKAPTOBOHM cucTeMe KoopAauHat. Teopema
l'aycca-Octporpanckoro. ®opmyna Ctokca.

3 CEMECTP
Pasznea 8. luddepennuaibubie ypaBHEeHUS NEPBOro MOPSAIKA.
Juddepennnansaple ypaBHEHUS: OIpeelieHUe, MOPSAAO0K, pPElIeHne, TeopeMa CYIIECTBOBAHUS U
eIMHCTBeHHOCTH peuleHus. 3anaya Komm. J(uddepennuanbhple ypaBHEHUs C pa3AeisOIIUMUCS
nepeMeHHbIMU. OHOPOJHbIE YpaBHEHUS |-T0 opsiKa: onpeieeHre U MeTo 1 perieHust. JInHelHble
ypaBHEeHHUs |-To mopsizika: onpeneneHre U MeTol pereHus. Y paBHeHus bepHymnuu: onpenenenue u
Mmetox pemeHus. [uddepeHnnansaple ypaBHEHHS B MONHBIX auddepeHnnanax: onpeaencHue u
MeToA pemeHus. HTerpupyonmmii MHOKUTENb: ONpeesieHle, CBEIEHUE K YPAaBHEHHUIO B MOJIHBIX
maddepeHnranax ¢ MOMOIIBI0 HHTETPUPYIOIIETO MHOKHTEISL.
Pa3znen 9. ludpepennuaibabie ypaBHeHHs] BTOPOr0 MOPSIAKA.
Huddepennunanpabie ypaBHEHUS! BTOPOTO TOPSIIIKA, JOMYCKAOIINE TOHKEHUE opsiika. JInHeiHbIie
nuddepeHnranbHble YpaBHEHUST BTOPOro MOPsIKA: ONpeeseHre, OJHOPOIHbIE U HEOJHOPOIHbIE
nuHelHbIe ypaBHeHUs. CBoiicTBa pemeHuii. JInneiHas He3aBucumocTh GyHKIMA. OnpenenuTens
Bponckoro u ero cpoiictBa. Teopembl 0 CTpyKType OOLIMX peIIeHUI JUMHEHHBIX OJHOPOJHBIX U
JIMHEHHBIX HEOJAHOPOJHBIX U depeHInalIbHbIX ypaBHEHUH BTOpPOro nopsjika. @yHaamMeHTalbHas
cucTeMa peleHUH JIMHeHHOro oaHopoaHoro auddepeHnnanbHOro ypaBHEHUs BTOPOrO MOPSIKA.
Jluneitnble omgHOpOIHBIE AU(QEepeHLnanbHble YPaBHEHHMsS BTOPOrO MOpsAKa € MOCTOSHHBIMU
KodppuureHTaMu: MeToJl Diiepa I pelieHus 3TUX ypaBHeHUH. JIuHeiHble HEoAHOpPO/HBIE
mudepeHnaIbHble  ypaBHEHUS BTOPOrO IMOPSJKA C TMOCTOSIHHBIMU KO3(DQHUIMEHTaMU: MeETO[
no00pa YacTHOTO PEIIeHUs TOr0 ypaBHEHHs C MPaBOM YacThlO CHENMAIbHOIO BUAA U METOJ
BapHallly IPOU3BOJIbHBIX OCTOSHHBIX. JIMHEelHbIe nuddepenHnanbHble ypaBHEHUS N-TO MOPSIKa:
CBOWCTBa pElICHUH, TEOPEeMbl O CTPYKType oOuIero peuieHus. AITOpUTM IOCTPOEHHUS OOILEro
pelieHns JUHEMHOro AudQepeHlIrnaIbHOro ypaBHEHUsS N-TO  MOpsiika C  MOCTOSHHBIMH
KO3 PHUIHEHTaAMHU.
Pa3nes 10. Cuctemsl 1udepeHHaIbLHBIX YPABHEHHU.
Cuctembl nMHEHHBIX AH(depeHInaNbHbIX YpaBHEHMH IMEpBOro MOpPSIKa, PELlICHHE METOJI0OM
uckioueHus. CucreMbl JUHEMHBIX AUQPQPEpeHIUanbHbIX YpaBHEHUN MEpPBOTO MOpSIKA, METOJ
BapHalM ITPOU3BOJIBHBIX NOCTOSHHBIX. CHUCTEMBI JIMHEHHBIX OJHOPOIHBIX YPABHEHMM IEPBOIO
MOPsIIKA C TIOCTOSIHHBIMU Kod(uimentamu, meto Ditiepa. CucTeMbl JTMHEHHBIX HEOHOPOIHBIX
muddepeHIranbHbIX YPaBHEHUH ¢ OCTOSIHHBIMU K03 duiimenramu.
Paszpnen 11. YncioBbie 1 GyHKIMOHAIBbHBIE PSA/bI.
UYucoBble psAibl: OCHOBHBIE MTOHATHS, CXOJUMOCTb psga. HeoOXo1umblil MpU3HAK CXOAUMOCTH psilia.
CaoiicTBa cXoAsmuxcs paaoB. JlocTaTouHble MPU3HAKU CXOAMMOCTH 3HAKOIOJOKUTEIbHBIX PSAOB:
MHTETpajbHbIM npu3Hak Komu; mpusHaku cpaBHEHUs psioB; npusHak [lanmamOepa; paaukambHbIN
npusHak Komm. Psager Jupuxne. 3nakouepenyromuiics psa: onpeaeneHue, npusHak JlelOHuIa.
AOCONIOTHasT M YCIIOBHasl CXOAWMOCTh 3HAKONEPEMEHHBIX psAfoB. DYHKIHMOHAJIBHBIE PSIJIBL.
CreneHHble psIbl: OmpenerneHue, Teopema AOens, UHTEpBaJ CXOIMMOCTH, PAJAUYC CXOAUMOCTH.
CaoilicTBa creneHHbIX psaaoB. Paasl Telnopa u MakiiopeHa: onpeaeneHue, yCcaoBHsl CXOOUMOCTU
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psaga Teinopa x ucxogHod ¢ynkuuu. Jlemma lim X' _o A VXxeR . JlocratodHsle ycnoBHs

n—o n!

cxomquMocTu psga Teimopa. AnroputMm pasinoxkenus (QyHkiuu B psang MakmnopeHa. OCHOBHBIC
pasnoxenns Qynkmuit: e*, sin X, €0SX In(1+ x), @+x)" arctgx | arcsin X B psg MaxaopeHa.

Pasnoxxenue pynkuuii B psa Teitnopa ¢ TOMOIIBIO OCHOBHBIX pa3ioxeHuil. [[puMeHeHe CTeTIeHHBIX
PA10B: NPUOIMKEHHBIE BBIYUCIICHUS, TPUOIKEHHOE perieHue TuddepeHuaabHbIX YpaBHEHUH.

4 CEMECTP
Pasznea 12. Teopusi BepositHocTel. CirydyaiiHble BeJIMYUHBI M UX 3AKOHBI pacnpeaejeHus.
[Ipeamet Teopun BepositHocTel. Ciyuaiinbie coobiTus. [IpoTnBONONOKHBIE COOBITHS. He3aBucHMbIe
coObITHs. OTHOCUTENbHAs yacToTa. Kitaccuueckoe U reoMeTpHUYecKoe OINpeleIeHue BEPOSATHOCTH.
OnemMeHTapHas TeopUsl BeposTHOCTeW. MeTtoasl BbluMciaeHUs BeposTtHocTel. IIpocTpancTBo
aJIeMeHTapHbIX coObITH. Kitaccuueckoe onpeneneHue BeposITHOCTU. Anredpa cOObITUI: TEOPEMBI O
BEPOSITHOCTH CYMMBI COOBITHH, TPOTHUBOIIOIOKHBIX COOBITHIA, CyMMa BEpOSITHOCTEH HECOBMECTHBIX
COOBITHM, OOpa3ylIMX MOJIHYI0 TIpynny. AKCHOMaTHYECKOE OIpPENEIeHUEe BEPOSATHOCTH.
CraTucTuecKkoe ONpeleIeHUE BEPOSTHOCTU. YCIOBHAs BEPOATHOCTb. Te€OopemMbl O BEPOSTHOCTU
IPOU3BEJCHNS 3aBUCHUMBIX M HE3aBHUCUMBIX coObITui. IlonmHas BeposiTHOCTH. IloBTOpHBIE
ucnsiTanuss. @opmyna bepnynnu. JlokanbHas u uHTErpanbHas teopemsl Myaspa-Jlamiaca. @opmyia
Ilyaccona.
[lonsTne cnyvaiiHOM BenWYMHBL. JUCKpETHBIE W HENPEPBIBHBIE CilydailHble BEIWYMHBL. 3aKOH
pacripeiesieHus ciay4aiHoi BennyuHbl. OYHKIUS pacipeiesieHus, ee cBoicTBa, rpaduk. IlnoTHocTh
pacnpesiesieHus HeNpepbhIBHOM CllydailHOM BeNWYMHBI (IJIOTHOCTh BeposiTHOCTH). PopMmyna ams
BEPOATHOCTH IONAJaHNs HENPEPBIBHON CIIy4allHOM BEJIMYMHBI B JAHHBIA MHTEPBAJ, BHIPAKECHHBIN
gepe3 MIIOTHOCTh BEPOSTHOCTH, TEOMETPHUYECKHUI CMBICI GOpMYIbl. BUHOMHUanbpHOE pacnpeeneHue,
pacnpenenenue IlyaccoHa, paBHOMEpPHOE pacHpeleNIeHHE, HOPMAIBHOE  PpacIpelecHue,
SKCIIOHEHIIMAJIBHOE PACIIPECIICHUE.
Pa3zgen 13. MareMaTn4yecKasi CTATHCTHKA.
[Ipenmer MaremaTuueckod cTaTUCTUKUA. OCHOBHBIE 3a/Ja4l MaTEMAaTUYECKOM CTaTUCTUKH.
Bei0opounsiii Meron. Crartuctuueckoe omnucanue. Bpibopku. I'mctorpamMma M IMOJMIOH 4acToT.
Cratuctuueckas (amnupuyeckasi) GyHKIUS pacrnpezesieHus. BeiGopouHble XapaKTepUCTUKH U UX
pacnpenenenusi. CocrosiTenbHble, 3PGEKTUBHbIE CMEIICHHBIE U HECMEILIEHHBIE OLIEHKH [TapaMeTPOB.
Cratuctudeckoe cpeHee, CTaTUCTHUYECKas IUCIEPCHs] U CTaTUCTHUYECKOE CpeHEEe KBaJpaTUYHOE
KaK TOYEYHbIC OLIEHKM HEU3BECTHBIX: MAaTeMaTH4YECKOTO OXHUAAHUS, IJUCHEPCUHM, CPEIHEro
KBaJpaTUYHOIO  OTKJIOHEHHs. JIOBEpUTEIBbHbIE MHTEPBAJIBI WM  HMHTEPBAIBHBIE  OLEHKH.
JloBepuTeNbHbIE OIIEHKHM HEW3BECTHONW BEPOSTHOCTU MO OoibIIMM BbIOOpKaM. JloBepurenbHas
OLICHKa MaTeMaTU4YEeCKOro OXXHMAAHWSA IPH HEU3BECTHOM naucrepcuu. JloBepuTenbHas OLICHKA
CpPEIHEro KBaJpaTUYHOIO OTKJIOHEHHs. TouHble BbIOOpOuUHBbIE pacnpereneHus: CrerojeHTa (t-
pacripenenenue), ®umepa-Crenexopa (F-pacnpenenenue), Ilupcona (y2-pacmpenenenue).
IIpoBepka craTucTHYECKUX runoTe3. MareMarndeckue MeTO bl IPOBEPKU CTATUCTUYECKUX THIIOTES.
DNEMEHTHI TEOPUH KOPPEISALUH.
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4.00beM yueOHOM THCHMILTHHBI

CemecTp
Bun yueOHoii padoThl Bcero 2 4
3E AKaja.u. 3E AKkan.u. 3E AKana.u. 3E AKan.u. 3E AKaja.4.

DI T AR EERS 15 540 4 144 4 144 4 144 . =
JAMCIMILTHHBI
Konrakrnas padora — 7,56 272 2,66 96 1,78 64 1,78 64 1,33 48
ayINTOPHbIE 3aHATHS:
B TOM “HCIC B opme 1,56 56 0,67 24 0,44 16 0,44 16 : :
NPAKTHYECKO#i MOAr0TOBKH
Jlekiuu 3,56 128 1,33 48 0,89 32 0,89 32 0,44 16
[Ipaktuyeckue 3anstus (I13) 4 144 1,33 48 0,89 32 0,89 32 0,89 32
6 moM HUCAE & popae 1,56 56 0,67 24 0,44 16 0,44 16 : :
NPAKMU4ecKoll n0020mosKU
CamocrosnTeapHas pagoTa 5,44 196 1,34 48 1,22 44 1,22 44 1,67 60
K;>6HOTTa;<THas{ CaMOCTOSTEbHAS 0.6 0.4 ) ) 0.2
lé 5,44 1,34 1,22 1,22 1,67

aMOCTOSTEIILHOE M3YUCHHE 105.4 476 44 44 59,8
Pa3aesioB TUCIHUIUIAHbBI
Buja koHTpoJsi — Jk3aMeH 2 72 - - 1 36 1 36 - -
KonTaktHas paboTta 0.8 i ) 0.4 0.4 i i
ITPOMEXKYTOYHAsl aTTECTALMS 2 1 1
[ToaroToBKa K 9K3aMEHY. 71,2 - - 35,6 35,6 - -
Bujx HTOrOoBOro KOHTPOJIS: 3adeT ¢ OEHKOM JK3aMeH 9K3aMeH 3ager

Cemectp
Bun yue6Hoii padoThl Bcero 2 3 4
3E AcTp. 4. 3E Actp.4. | 3E | Actp.u. 3E AcTp.u. 3E AcTp. 4.

DA IR SO 15 486 4 108 | 4 108 4 108 3 &l

AUCHUTIIMHBI

Konraxrnas padora — 7,56 204 2,66 72 1,78 | 48,06 | 1,78 48 1,33 36

ayINTOPHBIE 3aHATHA:
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B TOM ‘HCIIC B opme 1,56 42 0,67 18 | 044 | 12 0,44 12 - -
NMPAKTHYECKOM MOATOTOBKH

Jlexmumn 3,56 96,12 1,33 36 0,89 24,03 0,89 24 0,44 12
ITpaktrueckue 3ansarus (113) 4 108 1,33 36 0,89 24,03 0,89 24 0,89 32
6 moa uucie  popae 1,56 42 0,67 18 | 044 | 12 0,44 12 - -
PAKMUYECKOU NOO20MOBKU

CamocTosiTesbHasi padoTa 5,44 227,88 1,34 36 1,22 33 1,22 33 1,67 45
KoHTakTHast caMOCTOsATEIbHAS 0.45 03 ) ) 015
padora 5,44 1,34 1,22 1,22 1,67
CamocrosiTenbHOE U3yUYEHUE 146 55 35.7 33 33 4485
pa3JieJIOB TUCIUILUTHHBI ' ' '
Bua koHTpOJIs1 — DK3aMeH 2 54 - - 1 27 1 27 - -
KonrakTHas paboTta 0.6 i i 0.3 0.3 i i
IPOMEXKYTOUHAsl aTTeCTallUs 2 1 1

[ToaroroBka K 3K3aMeHy. 53,4 - - 26,7 26,7 - -
Buja uTOroBOro KOHTpOJIs: 3auer ¢ OLEHKOI JK3aMeH JK3aMeH 3auer
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AHHOTanuA padoyeid MPOrpaMmbl JUCUUIIIIMHBI
«®Pu3nka» (b1.0.12)

1. leab AMCHUIIMHBI — IPHOOPETEHNE 00YUaIOIINMICS 3HAHUM IO OCHOBHBIM pa3zesiaM (U3UKU U
YMEHMIO IPUMEHSATh UX B JPYTUX €CTECTBEHHOHAYYHBIX JAUCLUIUIMHAX.
2. B pe3yabTaTe u3yuyeHUusl JUCHUILUIMHBI 00yYAIOIIUIICA T0JIKEH:
Obaaoamye clenyOmIMUA KOMIETEHIMSIMU U HHAUKATOPaMH UX JOCTH)KECHHUS:
OIIK-2.4, OIIK-2.7, OIIK-2.11
3nams:
- (usmueckre OCHOBBI MEXaHUKH, (PU3UKH KOJNEOAHWN W BOJIH, DJIEKTPUUECTBA M MAarHETH3Ma,
AJIEKTPOAMHAMUKH, CTATUCTUYECKOHN (PU3UKH U TEPMOJMHAMUKHN, KBAHTOBOW (DM3UKH;
- cMbIC (DyHAaMEHTaIbHBIX (PU3NYECKUX 3aKOHOB, IPUHIIUIIOB U MOCTYJIATOB; UX (HOPMYIUPOBKHU U
TPaHUIIBI IPUMEHUMOCTH;
- CBSI3b IIMPOKOrO Kpyra (U3HYECKUX SIBICHUH C (yHIaMEHTaIbHBIMU MPUHIMIIAMU U 3aKOHAMU
(U3MKK; OCHOBHBIE METO/IbI PELICHHUS 331a4 110 OMUCAHUIO (PU3NUECKUX SIBIICHHIA;
- METO/Ibl 00pabOTKH PE3yIbTaTOB (PUIUYECKOTO IKCIIEPUMEHTA.
Ymemo:
-[IPUMEHSATh TEOPETUUECKUE 3HAHMS U SKCIIEPUMEHTAJIbHBIE METO/Ibl MCCIEAOBAHUS MIPU PELICHUU
poecCHOHANTBHBIX 3a]1a4;
-IPOBOJUTH PAaCUYEThI, OCYLIECTBIISITh aHATN3 U HA OCHOBE ATOTO JieJIaTh 000CHOBAHHBIE BHIBOJIBI;
- QHAJIIM3UPOBATh PE3Y/IbTAThl HAOIIOACHUN U SKCIIEPUMEHTOB C IIPUMEHEHUEM OCHOBHBIX 3aKOHOB U
MPUHIIUIIOB (DU3HKH;
- ONpEAeIATh XapakTep (PU3NUYECKUX MPOLIECCOB M0 KOMILIEKCY IKCIIEPUMEHTAIbHOW UHPOpMAUN
IIPH OMOIIH TpaduKOB, TAOIHIl U ypaBHEHU;
- IPEACTaBIATh 00Pa0OTAaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETUUYECKYI0 MHPOPMALIUIO B YCTHOW U
MUCBbMEHHOM (hopMe, B TOM YHCIIE C UCIOIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH.
Braoemy:
- HaBbIKaMU pabOTHI C IIUPOKUM KPYroM Ppu3ndeckux nprudopoB U 000py10BaHUS;
- HaBBIKAaMH 0OOCHOBAHUSI CBOUX CY)KICHHUU U BBIOOpA METO/1a MCCIICIOBAHMS.
3. Kpartkoe cogep:xanue JUCUMIIMHBI.
Paszoen 1. Qusuueckue 0cHOBbI MEXAHUKU.
1.1. IIpenmer ¢uzuku. Metoabl (DU3MYECKOTO MCCIENOBAHUS: OMBIT, TUIOTE3d, HKCIEPUMEHT,
teopus. Ilpenmer xkumHemaruku. Ilepememenne, CKOpocTh, YyckopeHue. KunHemarnueckue
XapaKTEPUCTUKU BPalIaTEIIbHOTO JIBHXKEHHUSI.
1.2. 3akonbsl HptoTOHA. 3aKOH BCEMHMPHOTO TATOTEHHS. 3aKOH BCEMUPHOIO TArOTEHUs. JIBIKeHUe
TeJla IepeMeHHoM Maccesl. Y paBHeHuss Memepckoro. @opmyna L{unonkoBckoro.
1.3. Yopyruii u Heynpyrui ynapsl mapoB. MOMEHT HHEPLIMK MaT€pHAJIbHON TOYKU U TBEPJIOTO Tea.
1.4. Kunemaruka rapMoHuuyeckux koijeOanuil. JuddepeHuunansHoe ypaBHEHHE TapMOHHYECKHX
koneOanuit. [loHaTHE O 3aTyXalOMUX W BBIHY)KJICHHBIX KoJieOaHuAX. BomHoBoe nBrkenue. BomHbl
IIPOJOJIBHBIE U TIOTIEPEYHBIE.
Pa3zoen 2. Monexynsapuas gpusuxa u mepmoouHamuxa.
2.1. DnemeHThl TepMOAMHAMHUKU U (¢u3nMdeckoil kuHeTuku. MpeanbHblii ra3. Pacnpenenenue
BonwsiimMana u ero obmedusznueckuii cmbica. PeansHbiil ra3. YpaBuenue Ban-aep-Baanbca.
2.2. TepmoauHaMudeckuil Metoa B ¢u3uke. PaBHoBecHble cocTosiHMA. Hauana TepMoauMHaMUKU.
[uknsl. DHTPONMS U €€ CTATUCTHUYECKOE TOJIKOBAHUE.
2.3. SIBnenue nepenoca. uddysus. 3akon Ouxka. TermonpoBogHocTs. 3akoH Oypre. BHyTpennee
TpeHue (BA3KOCTh). 3akoH HpioToHA.
Pa3zoen 3. Dnexmpocmamuka u nOCmMosHHbI 21eKMPUYECKULL MOK.
3.1. 3axkon Kynona. Teopema Octporpaackoro-I'aycca. [umonb.  JIudnexktpuku B
ANEKTPOCTATUYECKOM II0JIE.
Pa3zoen 4. Dnexmpomacnemuszm.
4.1. 3akoH Amnepa. 3akoH buo-Casapa-Jlamiaca. Cuna Jlopenna.
4.2. MarneTuku. DNeKTpoMarHuTHas MHAYKIuUs. Y paBHeHne MakcBena.
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Pazoen 5. Onmuxka.

5.1. Unrepdepenuus BosH. Judpakuus BoaH. [Tonspusanus BoH.
5.2. TermoBoe m3nyuenue. 3akoH Kupxroda. ['unoresa [1nanka. KBanToBOE 00BsICHEHHE TEIIIOBOTO

uznydenus. Ipdext Komnrona.

5.3. SAnepnas monens atoma. [loctynatel bopa. ATom Bogopoa no bopy.
Pa3zoen 6. Dnemenmol K8aHmMo0U PuzUKU.

6.1. T'unore3a ne bpoinsa. BomHoBoe ypaBHenue Illpenunrepa juisi CTallMOHAPHBIX COCTOSTHUM.

Onprtel [lTepua-I'epnaxa.

6.2. MuoroanekTpoHHblid atoM. Dddekr 3eemana. [Ipunnun INaynmu. KBaHTOBBIE cTaTUCTHYECKHE
pacupenenenus bose-Diinmreitna u @epmu-/lupaka. ®ononsl. 3akonsl [ebas u DiHIITEHHA.

4. O0beM y4eOHOI TUCHUILITHHBI

Cemectp
Bcero
o No 2 Ne 3
Bun yuebHo# paboThl Ak Ax
3E qa'u' 3E qaﬂ' 3E Axa, 4.
OO01mast TpPyA0eMKOCTh JTUCIUTIINHBI 9 324 4 144 5 180
KonrakTHas paGora — ayAuTOopHbIE 3,56 128 1,33 48 222 80
3aHATHA:
B TOM 4HcJje B popMe NPaKTHIECKO 111 40 0,44 16 0,67 24
MOArOTOBKH
Jlexuuu 1,33 48 0,44 16 0,89 32
6 MOM uucie 8 popme NPaKmu4eckoll i i i i i i
n0020MoGKU
ITpaktrueckue 3ansatus (113) 1,33 48 0,44 16 0,89 32
8 MOM uucie 8 hopme NPAKmu4ecKoll 0.67 24 0,22 8 0,44 16
n0020Mo6KuU
JlaboparopHbie paboTsl (JIP) 0,89 32 0,44 16 0,44 16
8 MOM uucie 8 popme NPaKmu4eckoll 0,44 16 0,22 8 0,22 8
n0020MoGKU
CamocrosiTesibHasi padboTa 3,44 124 1,67 60 1,78 64
KonTakTHas camocTosTenpHas paboTa 0,8 0,4 0,4
CamocTosiTeTbHOE H3YUCHHE Pa3/IeTIOB 3,44 1232 1,67 596 1,78 63.6
JTHACIATUTMHBI
DK3aMeH 2 72 1 36 1 36
KonTakTHas paboTa — MpOMEKyTOUHAS 0.8 0.4 0.4
aTTecTaIus 1 1 1
[ToAroToBKa K K3aMEHY. 12,2 35,6 35,6
Buja uTOroBOro KOHTpOJIs: JK3aMeH JK3aMeH
Beero Cemectp
. Ne 2 Ne 3
Bun yuebnoit paboThl A A
3E ffp' 3E ffp' 3E | Actp.u.

OO01mas TpyA0€MKOCTh AUCIUTIIINHBI 9 243 4 108 5 135

KonrakTHas pabora — ayAuTOpHBbIE 3,56 96 1,33 36 222 60

3aHATHA:

6 mom uucne ¢ gopue 1,11 30 | 044 | 12 | 067 18

NPAKMU4ecKoil 0020mo8KuU

Jlexuuu 1,33 36 0,44 12 0,89 24
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8 MOM Hucie 8 hopme NPAKmMu4ecKorl i i i i ) i
Nn0020MOBKU

[Tpaktuueckue 3anstus (I13) 1,33 36 0,44 12 0,89 24
8 MoM uucue 8 popme NPAKMu4ecKoll 0,67 18 0,22 6 0,44 12
no020mo6KuU

JlaGopaTtopHsie paboTs (JIP) 0,89 24 0,44 12 0,44 12
8 MOM Huce 8 hopme NPaKmu4ecKoll 0,44 12 0,22 6 0,22 6
Nn0020MOBKU

CamocTosiTesibHasi padoTa 3,44 93 1,67 45 1,78 48
KoHTakTHas camocTrosiTelibHas paboTa 0,6 0,3 0,3
CamocTosTeIbHOE H3YUCHHE Pa3/IeIOB 3,44 92,4 1,67 44,7 1,78 47,7
JTUCIUILTAHBI

Ik3ameH (eciu npedycmompen YII) 2 54 1 27 1 27
KonTakThas pabora — 0.6 0.3 0.3
[IPOMEXKYTOUHAsI ATTECTALMS 2 1 1
[ToaroroBka K K3aMeHy. 53,4 26,7 26,7
Bujg MTOroBOro KOHTpoJif: 9K3aMeH JK3aMeH

AHHOTauus padoyeii MporpaMMsbl JUCHUTIMHBI

«IIpodJems! ycroiiunsoro passutus» (b1.0.13)
1. Ileap AMCHMILUIMHBI — CPOPMHUPOBATH y CTYACHTOB IEJIOCTHYIO KapTHHY MHpa Ha OCHOBE
KOHIENIUN YCTOWYMBOTO Pa3BUTHS, MO3HAKOMUTH CTYIACHTOB C IEJISMHU YCTOWYHBOTO PA3BHUTHUS,
MOHATUSIMH YCTOWYMBOCTH W HEYCTOWYMBOCTH JUHAMUYECKHX CHUCTEM B OKPY)KAIOLIEM MHpE;
pecypcax W pa3BUTHH, AHTPOIIOICHHOM BO3JEHCTBUU Ha OKPYKAIOIIYIO Cpedy, YIpaBJICHUU
Ka4eCTBOM OKPYXAIOWIEH Cpedbl.
2. B pe3yibTare n3yuyeHHs JUCHUIIIUHBI 00y4YalOIMIiCSl 10JIKEeH:
Obaaoamye clenymUMUA KOMIETEHIMSIMU U HHAUKATOPaMH UX JOCTH)KECHUS:
YK-8.1; YK-8.2; VK-8.5; YK-8.6; YK-8.9; OIIK-3.2; OIIK-3.8; OIIK-3.12; OIIK-3.18
3nams:
— OCHOBHBI€ OTIpe/IeIeHUs M IPUHLIUIBI KOHLETIIUH YCTOMUYUBOTO PA3BUTHS;
— OCHOBHBIE XapaKTEPUCTHKH OHMOTHYECKMX, AOMOTHYECKMX W aHTPONOTCHHBIX (DaKTOpOB,
OKa3bIBAIOIINX BIUSHUE HA KUBBIE OPTaHU3MBI, BKIIIOUasl YETIOBEKA;
— OCHOBHBIE CYIIECTBYIOIIME TMPOOJIEMBI, BO3ZHUKAIONIME IPH B3aUMOICHCTBUU HSKOHOMHUKH,
00I1IeCTBa U OKPY’KAIOIIEH Cpebl;
— COBPEMEHHBIE CHUCTEMBI WHAEKCOB M WHAWKATOPOB YCTOWYMBOTO PA3BHUTHS, UX OCOOCHHOCTH U
HE/I0CTaTKU;
Ymemo:
— JienaTh CUCTEMHBIN aHAINU3 CYIIECTBYIOIUX 3KOJIOT0-COI[HANBHBIX, COIIMATbHO-9KOHOMHUECKUX U
HKOJIOTO-IKOHOMHUYECKUX TIPOOIIeM;
— HaXOJIUTh HauOoOJIlee palMOHANBHBIN BAPUAHT PEIICHHsI TOCTABIEHHBIX 33/1a4 ¢ y4ETOM KOH(IHNKTA
B IOTPEOHOCTSIX YEJIOBEKA U OTPAaHHUEHHSIX OKPYIKAIOIIEH Cpe/Ibl;
Braoems:
— HaBBIKAMHU TIOJH30BAHUS COBPEMEHHOW JUTEPAaTypoll B 00JACTH YCTOWMYMBOTO pPa3BUTHS H
HKOJIOTHH;
— YMECHHEM aHaJIM3UpPOBATh HOBHIE TEOPETHYECKHE M IMPAKTHYECKHE MPOTPAMMBI W TIPOEKTEHI,
HaIpaBlIEHHbIE HA JOCTI)KEHUE TeJIel YCTONYMBOTO Pa3BUTHS;
— TpUeMaMH TIPUHITHS PENICHHH 10 YPEryJIHpPOBAHWI0 KOH(QIMKTHBIX CHTyallMid B 00JIaCTH
YCTOWYMBOTO PA3BUTHUS U UCIIOIB30BAHUS PECYPCOB.

3 KpaTkoe coaep:kaHue JUCHUNINHBI
Beeoenue
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[lenu, 3amaum u mpenMer Kypca. MecTto Kypca B CHCTEME XHUMHUYECKOrOo OOpa30BaHUS.
DKosornyeckoe oopazoBaHue U 00pa3zoBaHUE IJIs1 YCTOHUMBOTO Pa3BUTHSL.

Pazoen 1. Ocnosnvie nonamusn Kypca. Qouiecmeo u okpys carouias cpeoa

Poct u pazButme. YCTOWYMBOCTH M HEYCTOWYMBOCTh IUHAMHUYECKHX cHucTeM. buocdepa kak
IUHaMHuueckas cucreMa. YenoBek: OMONOTHYECKU BUI U HMBHIK3ALUA. CUCTEMbI MOAIEPKAHUS
KU3HM M CHUCTEMBbl IOAJEp)KaHUs NuBWIKM3auuu. HaceneHnue, mNpou3BOACTBO, COCTOSHUE
oKpyXatome cpeawl. IloHsATHe yCTOWYMBOrO pa3BuUTHA. Pumckmii kiny0 u  rio0anbHas
npobnemaruka. HeobxomumocTs B ycToWuMBOM pa3Butuu. CoaepkaHue ¢ SBOJIIOLUSA
MpeICTaBICHU 001ecTBa 00 YCTOWYHUBOM Pa3BUTHH.

Pazoen 2. Buocgpepa, ee 36on10ouusn u ycmouuugocms. IKocucmemvl 3emau u ycmouyueocms
OcHoBHBIE cBeneHusi o TiaHeTe 3emis. CTpoeHne W coctaB atMochepbl. MHUpOBOW OKeaH.
Jlutocdepa. buotnueckas 1 abMOTHYECKas! COCTABIISAOLINE OMOC(HEPbl: OCHOBHBIE XapaKTEPUCTHKH.
[ToToku sHepruu B cucreme ColtHIe-3eMIsl.

OcHoBHBIE TOHATHA 3K070rHU. CHCTEMBI MOACPKAHUA KU3HU Ha 3emuie: ooumii 0030p. [lonsTue
skocucTeMbl. CTpPYKTypa M COCTaBISIOIIME SKOCUCTEM. Buapl, mnomynauuu, coo0IecTsa.
B3aumopeiictBue BU10B B 3KocucTeMax. OCHOBHBIE TUIIbI 3KOCUCTEM.

[ToToku »HeprumM M BeliecTBa B 3KocucTeMax. Tpoduueckue mnenu. MeTabomu3M U 3JIeMEHTHBIN
COCTaB )KMBOI U HEXKMBOM MaTtepun. OCHOBHBIE OMOT€OXUMUYECKHUE IUKJIIBI (KPYTOBOPOTHI BEIIECTB).
[uknugHOCTH MpoIeccoB B brochepe U yCTOHIUBOCTb.

W3menenust B momymsanusx, cooOmecTBax, 3kocucreMax. Peaknus KMBBIX CHCTEM Ha M3MEHEHUS
okpyxaroment Cpenpl. Bo3aeiicTBre yenoBeka Ha S5KOCUCTEMBL. 3aKOHBI ¥ IPUHIIUTIBI SKOJIOTHH.
Buopaznoobpasue u ycTOWYMBOCTh AKOCHCTEM. BumoBoe paznooOpasue - HEOOXOIUMOe YCIIOBHE
ycToiunBOCTH OUOChEPHI.

Pa3zoen 3. Yenoseuecmeo kak wacmo ouocghepul. /lemozpaguueckue npoodnemuvl cospemennozo
mupa.

OcoOeHHOCTH YenOBEKa Kak OMOJIOrMYeckoro BuAa. JlMHaMuKa 4YellOBEYECKOW IOMYJIALNH,
POXKIaeMOCTh, CMEPTHOCTb, BO3pacTHasi CTpykTypa. IIpoGneMbl COBpeMEHHOro J3Tama pocTa
YHCJICHHOCTH HaceneHus. ['eorpaduueckoe pacrpeneneHue HaceneHus. Cenbckoe M TOPOACKOE
HaceneHue. YpOanuzauusa. Cpema oOuTaHMsl 4yeloBeka M OKpyxaromias cpena. dopmupoBanue
TEXHOTE€HHOW CpPEJIbI.

PerynupoBanue HapoponaceneHus. CtaOunm3anus YMCIEHHOCTH HACENIEHUS WM JETOMyIIsLus:
OLIEHKa MpeeIbHON YMCIEHHOCTH HaceleHus 3eMiu. Penurnossslie, HpaBCTBEHHbIE U COL[UAJIbHBIE
poOJIeMbl OIpaHUYEHUS] POXKIAEMOCTH U IUIAHUPOBAHUS CeMbU. PernoHaigbHble OCOOCHHOCTH.
Mpinienue, S3bIK, posib 00yueHus. Herenernueckuit kanan BugoBoi namst. [lonoxurensHeie u
OTpHILIATENIbHBIE TIOCIECTBUS HAINYMS HETreHeTUYecKoi naMaTu. ['eHiepHble IpoOIeMsbl.

Pa3zoen 4. Pazeumue u pecypcot

Onpenenenne pecypca. Kmaccudukamus pecypcoB. HeBo3oOHOBHMBIE, B0O300HOBUMBIE,
Heucuepnaemble pecypcbl. MarepuaibHble, SHEPreTHYecKhue M HHPOPMAIOHHBIE PECYPCHI.
I'enetnueckue pecypebl Ouochepsl. COCTOSHUE U MUPOBBIE 3al1aChl OCHOBHBIX BU/I0B MPUPOIHBIX
pecypcoB. ['eorpaduueckoe pacnpesiesieHnue 3aracoB NPUPOIHBIX PECYPCOB.

Pa3BuTHE IMBUIM3aLUU U PACXOL0BAaHUE PUPOIHBIX peCYpCcOB. I [pMHIIUIIBI YCTONYMBOTO pa3BUTHS
B OTHOUIEHWM TPHUPOAHBIX pecypcoB. Posib BO30OHOBMMBIX M HEUCUEPHAEMbIX PECYpPCOB B
YCTOWYMBOM OOILECTBE.

Pazoen 5. Anmponozennoe eo3oeiicmeue na ouocghepy

AHTpONOreHHbIe BO3MYILICHUS OMOr€OXMMHUYECKUX LMKIOB M JETpajalys CUCTEM IOAIepKaHUs
*u3HH. [ 100anbHBIC, pETHOHATBHBIC U JIOKAJIBHBIE MPOOJIEMBI OKPYKAIOIIEH CPEJIbI.

3arpsisHeHue aTMocdepbl (KUCIOTHBIE TOXKAH, (OTOXMMHYECKHH CMOT M T.1.). 3arps3HeHHe
BHYTPEHHUX BOJ U MHUpoBOro okeaHa. 3arps3HeHHe JUTOCEpbI; JAerpagaius 3eMelb,
OITYCTBIHUBAHUE.

Pazoen 6. Knumamuueckue nocneocmeus usmenenus cocmaea ammocgeput

['mobanpHBI PHEpreTHUECKU OanaHC; MapHUKOBBINA AP (HEKT KaK MPUPOAHBIN PaKTOp MO AepKaHUS
YCJIOBUM CYIIECTBOBAaHMS XUBOW Martepuu. IlapHukoBbie raspl. VICTOUHMKH W CTOKM JUOKCHAA
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yriaepojaa U Apyrux MapHUKOBBIX ra3oB. MI3MeHeHHe KOHIIEHTpAluu TUOKCHAA yIiiepoa U IpYrux
MAapHUKOBBIX Ta30B B aTMoc(epe; MEXaHU3M III00ATEHOTO MOTETUICHUS.

[TocneacTBusi rI00aNbHOrO MOTEIUICHUS: MOBBIIICHHE YPOBHS MHPOBOTO OKeaHa, 3aTOIUICHHE
NpUOPEXKHBIX 30H; TasHUE JICAHUKOB W BEYHOM Mep3J0ThI, AedopMarusi KIMMATHYSCKUX U
CEJIbCKOXO3SMCTBEHHBIX 30H M Teorpaduyeckoil CTPYKTYpbl MPOU3BOJCTBA MPOJOBOJILCTBUS;
W3MEHEHHUS PACTUTEIHHOTO TOKPOBA, OMYCTHIHUBAHUE.

Pazoen 7. 3enenas pesonroyus

3eneHass XuMus. 3elieHas DJHEpreTuka. 3eieHas 5JKOHOMUKA. [loHSATHE HU3KOYrIepoaHON
(uuxnyeckoil) skoHoMukH. CreHapuu HU3KOYTJIepoAHOro pa3BuTus ans Poccun. Hawmmyumme
JIOCTYIHBIE TeXHONOTuU. (OCHOBHBIE NPHUHIMIBI 3eIEHOr0 MPOU3BOACTBA. [ ocymapcTBEHHOE
peryiupoBaHue mnpupojonons3oBanusg Ha ocHoBe HJIT. Dxonoruueckuii crien yenoBeyecTBa.
3enensriii opuc. KapOoHOBBIEC MOJUTOHEI.

Pazoen 8. Mupoeo3spenue, 5muxa u ycmouydugoe pazeumue.

Ilepexox ot oOmecTBa NOTpeOIEHUS K YCTOHMUMBOMY o0OImIecTBy. V3MeHEHHe CTPYKTYphI
noTpebHocTel 00IIecTBa U KPUTEPHUEB KAaueCTBA KU3HU U yPOBHS pa3BUTHs. Poib KynbTypHBIX U
PEIUTHUO3HBIX TPAAUIINNA B TPOOIIEME YCTONYMBOTO Pa3BUTHSL.

Wudopmanus, 3HaHHE, HAayKa, TEXHOJOTHUU. YBEIMUYEHUE DPOIH HHPOPMAIIMOHHBIX PECYPCOB B
obmiem Oanance pecypconorpebneaus. MudpopmanronHoe (MOCTHHIyCTpHAIBHOE) 0011ecTBo. Poib
o0pa3oBaHMs B YCTOWYMBOM OOIIIECTBE.

4 O0beM yueOHOi JUCHUIIJIMHBI

O0BbeM THCHUILINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
q, q,
O061asi TPYA10eMKOCTh TUCIHILIHHBI 2 12 54
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 0,88 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlaGopaTopHbie paboTsl (JIP) - - -
CamocTosiTeibHasi padoTa 1,12 40 30
KonTakTHas camocTosiTenbHas paboTa 0,2 0,15
1,12
CamocTosTenbHOE U3YYeHHUE Pa3IesiOB JUCIUTUIHHEI 39,8 | 29,85
Buja koHTpOJIS: 3a4eT

AHHOTaus padoyeil NporpaMMspl JUCHHUIJIMHBI

«be3onacHocTth xku3HenesTeabuoctn» (b1.0.14)
1. Hean aucuMmInHbI - GopMupoBaHue MPOodheCcCUOHATBFHOMN KyJIbTYPhI 0€30MaCHOCTH, O] KOTOPOH
MOHUMAETCd TOTOBHOCTh UM CHOCOOHOCTh JIMYHOCTH HCHOJB30BaTh B MpodeccHOHANTbHON
NESTETLHOCTH TMPUOOPETEHHYI0 COBOKYIMHOCTh 3HAHWM, YMEHHI W HABBIKOB I OOecreueHus
6e3omacHocTH B chepe mpodhecCHOHANBHON 1eATeIbHOCTH, XapaKTepa MBIIUICHUS U IIEHHOCTHBIX
OPHUEHTAIINH, PU KOTOPBIX BOMPOCHI OE€30MACHOCTH PacCMAaTPUBAIOTCS B KQUE€CTBE MPUOPHUTETA.
OCHOBHBIMU 33/1a4aMU JUCHUIUINHBI SBISIIOTCA:

* npuoOpeTeHre MOHMMAaHUS MPOOJeM YCTOWYMBOIO PA3BUTHUS U PHUCKOB, CBSI3aHHBIX C
NEeSTEIbHOCTBIO YEIIOBEKa;

* OBJIaJCHHUEC IIpUCMaMU paluOHAIMN3AlUN XUSHCACATCIbHOCTU, OPUCHTUPOBAHHBIMU Ha
CHIDKCHUS aHTPOMOTEHHOTO BO3JIEHCTBUS Ha MPUPOAHYIO Cpely M obOecrieueHue 0e30MacHOCTH
JIMYHOCTHU U OOIIECTBA;

* popmupoBanue:

- KyJIbTYpBI 0€30MaCHOCTH, KOJIOTHYECKOTO CO3HAHUS M PUCK-OPUEHTHUPOBAHHOTO MBIIIUICHHS, TIPH
KOTOPOM BOIMPOCHI OE30MMACHOCTH U COXPaHEHUsI OKPYKAIOIIEH Cpeibl paCCMaTPUBAIOTCS B KAUeCTBE
BaKHEUIITNX IMIPHUOPUTETOB JKUSHEACATCIIBHOCTHU YCIIOBCKA,
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- KYJIbTYphI MpodeCCHOHATBHOM 0€30MaCHOCTH, CITOCOOHOCTEHN JIs1 MACHTH(UITUKAIIMN ONTACHOCTH U
OILICHUBAHUS PUCKOB B cpepe cBoei mpodeccrnoHalbHON NeITeTbHOCTH;
- TOTOBHOCTM NpPHUMEHEHUs TMNPOPECCUOHAIbHBIX 3HAHUM i MHUHUMHU3ALUM HETaTUBHBIX
IKOJIOTHYECKUX TOCIEICTBUH, oOecrieueHus: 0€30MacHOCTH U yIydIIeHHs YCIOBUN Tpyaa B chepe
CBOEH MpodeccroHalbHOM 1eATeNbHOCTH;

- CIIOCOOHOCTEW K OLIEHKE BKJIa/Ja CBOCW NMPEIMETHOH O0JacTH B PELICHHE SKOJIOTUYECKUX
npoGieM u podsiemM 06e30MMacHOCTH.
2. B pe3ysbTare 0cBOEHUS JUCHUILINHBI CTYI€HT JI0JIZKEH::
Obnadams cnenyoOMUMHA KOMIETESHIIUAMA U UHAUKaTopaMu ux aoctmwkenus: YK-8.1, YK-8.2, VK-
8.3, YK-8.4, YK-8.5, YK-8.6, YK-8.7, YK-8.8, YK-8.9.
3namo:
- OCHOBHBIE TeXHOC(EPHBIC OMTACHOCTH, UX CBOWMCTBA U XaPaKTEPUCTUKH;
- XapakTep BO3JCHCTBUS BPEIHBIX U OMACHBIX ()aKTOPOB Ha YeJIOBEKa U MPUPOAHYIO CPENly, METOIbI
3aIUTHI OT HUX MPUMEHUTEIHHO K cepe cBoei mpodheccnoHaTbHOM eI TeNbHOCTH
Ymemo:
- UACHTU(HUIMPOBATH OCHOBHBIE OMTACHOCTHU CPE/Ibl OOUTaHUS YEIIOBEKa,
- OLIEHUBATh PHUCK UX peanu3aliy, BHIOMPAaTh METOJbI 3alIUTHl OT OMACHOCTEH MPUMEHUTEIHHO K
cdepe cBoel MPOoPeCCHOHATBHON EATEIHPHOCTH U CIIOCOOBI 00eCTieueHUsT KOM(POPTHBIX YCIOBUI
KHU3HEICATEIIbHOCTH
Braoems:
- 3aKOHOJIATEJIbHBIMU U TPABOBBIMU aKTaMHU B 00JacTh O€30MacHOCTH U OXpaHbl OKpYKaIoLIeh
cpenbl, TpeOOBaHUSIMH K 0€30MaCHOCTH TEXHUYECKUX PETIaMEHTOB B cdepe mpodeccrnoHaIbHON
NeSITeNIbHOCTH;
- CITOCO0aM¥ M TEXHOJIOTHSMHU 3aIIHUTHI B UPE3BbIUAHHBIX CUTYAIUSX;
-IOHSATUIHO-TEPMHUHOJIOTMYECKUM annapaToM B 001acTi 0e30MacHOCTH;
- HaBBIKAMH pAlMOHAIM3ANNUUA TMPOPECCHOHAIBHON JCSITEILHOCTH C IEIbI0  O0eCIeueHUs
0€30MMaCHOCTH U 3aLIUTHI OKPYKAIOIIEH CPE/IbI.

3. Kpartkoe cogep:xanue JUCUMIIMHBI.

1. Beeaenue B GezonacHocTh. OCHOBHBIE MOHATUS U ompeneneHus. be3onacHocTs U ycTroilunBoe
pa3BUTHE.

2. Yenosek u TexHocPepa. CTpyKTypa TEXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE cOCTOsTHHE TeXHOC(]Eeph! 1 TeXHOCPEepHOI 6€30MacHOCTH.

3. Unentudukanus u Bo3IeHCTBUE HA YEJIOBEKA BPEAHBIX U OMACHBIX (DaKTOPOB CPe/ibl OOUTAHMUSL.
Knaccugukanus HeraTMBHbIX ()aKTOPOB Cpelbl OOMTaHMS YeloBeKa. XUMHMUYECKHE HEraTUBHBIE
(dakTopel (BpeaHbIe BemiecTBa). MexaHMYecKHe M aKyCTHYeCKHe KosieOaHus, BUOpaIus W IIyM.
ONEeKTpOMarHuTHhIE W3My4deHUss U nons. MoHumsupyromue wu3nydeHue. OJIEKTPUYECKHI TOK.
Onacuble MexaHuueckue (axtopsl. [Ipolieccel ropeHus M IMOXApOB3PHIBO-ONACHBIE CBOWCTBA
BELIECTB U MaTepHanoB. CTaTUUECKOE DJIEKTPUUECTBO.

4. 3amuTa YenoBeKa U cpeabl OOMTaHMS OT BPEIHBIX M OMACHBIX (PAaKTOPOB MPUPOTHOTO,
AHTPOIIOTEHHOI'0 ¥ TEXHOTEHHOT'O NPOUCXOKICHMSL.

OCHOBHBIE TPUHIIUIIBI 3AIIUTHL. 3alIUTa OT XMMHUYECKHUX U OMOJIOTUYECKUX HETaTUBHBIX (DaKTOPOB.
3ammra OT PHEPreTHYecKuX BO3JeHCTBMH M (usnueckux mnosed. ObecnieueHne 0€30MacHOCTH
cUCTeM, pabdoTaloLUX MO/ 1aBJIeHeM. be3onacHOCTh 3KCITyaTaliiy TpyOOpOBOIOB B XMMHUUECKON
IIPOMBIIITIEHHOCTH. be3omnacHas skcrryaranus KOMIPECCOPOB. AHANIN3 U OLICHMBAaHUE TEXHOT€HHBIX
Y IPUPOJIHBIX PUCKOB.

5. OGecrieduenne KOMGOPTHBIX YCIOBUHM Il JKU3HU U JEATEIbHOCTH uenoBeka. [loHsarue
KOM(OPTHBIX WM ONTHUMAJIBHBIX YCIOBUH. MukpokinumaTr noMenieHuil. OcBenieHre U CBETOBas
cpela B IOMELICHUH.

6. [lcuxodu3noaornyeckre u IProHOMUYECKUE OCHOBBI 0€30MMaCHOCTH.

[Icuxuyeckue mporecchbl, CBOMCTBa U COCTOSIHMSA, BIMsIOIIME Ha Oe3omacHOCTh. Buasl u ycioBus
TPYJIOBOH AESITENbHOCTH. DPrOHOMUYECKHE OCHOBBI 0€30I1aCHOCTH.
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7. Upe3BbIuaiiHbI€ CUTYAIlMX U METO/IbI 3AIIMThI B YCIOBUSX UX peAIM3aLINH.

O6ume cenenus o YC. Ioxap u B3pbIB. ABapUu Ha XUMHUYECKH OMACHBIX 00bEKTaX.
Pannanuonnsie aBapuu. [Ipubopbl paguaniiOHHON, XUMHUYECKOH Pa3BEAKH U JIO3UMETPHUUYECKOTO
KOHTpoJist. Upe3BbluaiiHblE CUTyalldd BOCHHOTO BPEMEHH. 3allluTa HACEJICHUS B UYPE3BBIYAMHBIX
CUTYyalusaX. Y CTOMYUBOCTh ()YHKIIMOHUPOBAHUS OOBEKTOB IKOHOMHUKH B UPE3BBIYAHHBIX CUTYAIIHX.
8. YrpaBneHune 0€30MaCHOCTBIO KU3HEACITEILHOCTH.

3aKkoHOMATEIbHBIE W HOPMATHBHBIE  IIPAaBOBBIE  OCHOBBI  YIPABJICHHUS  0€30MACHOCTHIO
KHU3HECATCILHOCTH. DKOHOMUYECKIE OCHOBBI yIIpaBIeHHs 0e301acHOCThI0. CTpaxoBaHUE PHCKOB.
I'ocynapcTBeHHOE ynpaBieHHE 6€301aCHOCTHIO.

4. O0beM y4eOHOI JUCHMILITHHbI

Bun yaeOHO# paboThI B 3auerHbIx B akan. B actp.
SIMHHIIAX gacax Jacax

OO61mas TpyA0eMKOCTh AUCHHUTIIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHIATHS: 1,33 48 36
Jlexkuun 0,89 32 24
[IpakTrueckue 3aHATHUs - - -
JlaGopaTopHbie pabOThI 0,44 16 12
CamocTosiTeJIbHAsE padoTa 1,67 60 45
KoHTakTHas camocTosiTelibHas paboTa - - -
IToaroroBka K J1ab0paTopHBIM padoTaM 0,56 20 15
CaMoCTOATEIbHOE U3YUYEHHE PA3AESIOB AUCIUIIINHBI 1,11 40 30
Buabl KOHTpOJIS:
IK3aMeH 1,0 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAs aTTECTALIHS 1,0 0,4 0,3
IToaroToBKa K 3K3aMEHY 35,6 26,7
Buj1 HMTOrOBOT0 KOHTPOJISI: IK3aMeH

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI

«IIpoueccol m annaparbl XumMu4eckoit Texnoinorum» (b1.0.15)
1. [leab AUCHUNJIMHBI - BMECTE C IUCHUILUIMHAMH OOIIEH XMMHUYECKOW TEXHOJIOTHH, XUMHYECKUMU
MpoleccaMi M peakTopaMu U JAPYTUMHU, CBSI3aTh OOLICHAYYHYIO U OOLIEMH)KEHEPHYIO MOATOTOBKY
XUMHUKOB-TEXHOJIOTOB, YTO HEOOXOJIUMO TMPHU MOATOTOBKE OaKaJaBpOB MO JAHHOMY HaIlPaBIECHUIO
JUISL HAYYHO-HUCCIIeI0BATENbCKOM U IPAKTHUECKOH pabOThI Ha MPENNPHUITHSIX.
2. B pe3yJabTare n3yuyeHus JUCIHUIJIUHBI 00yYAIOMIMIACS T0JIKEH:
Obnadamye crenyOIMMU YHUBEPCATbHBIMU KOMIIETEHIIUAMU U MHAUKATOPAMHU UX JIOCTHXKEHUS:
VYK-1.1; YK-1.2; YK-1.3; YK-1.4; YK-2.3; YK-2.10; YK-3.3; VK-8.4.
Obnadame  crnenymuMu  o0UIeNpodecCHOHATBHBIMU  KOMIETCHIIUAMA W WHAUKATOPAMH HUX
JOCTHKCHHUS:
OIIK-2.6; OIIK-2.7; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.7; OIIK-4.12.
Obnadams clienyronmMu Tpo(ecCHOHATEHBIMU KOMIETEHIIUSIMU U MHIUKATOPAMH UX JOCTHXKEHUS:
[1K-1.3; T1K-2.3; T1K-3.2; TIK-1.2; TIK-4.3.
3namo:
-OCHOBBI TEOPUHU TEPEHOCA UMITYJIbCA, TEIIa ¥ MACChI; MPUHIUIBI (U3NIECKOTO MOJEITHPOBAHUS
MIPOIIECCOB; OCHOBHBIC YPABHEHUS JIBIKCHUSI )KUIKOCTEH; OCHOBBI TEOPHUH TETUIOTIEPEIaui; OCHOBBI
TEOpUHU Maccomepeaaur B CHCTEMax CO CBOOOHOM 1 HETTOABIKHOM TpaHuIlel pa3iena ¢a3; THIIOBbIE
MPOIIECCHl XUMUYECKON TEXHOJIOTHUH, COOTBETCTBYIOIIHE aMMapaThl 1 METOJIbI KX PacueTa;
-METOJIbl TOCTPOCHUSI SMIIMPUYECKUX M TEOPETHUYECKUX MOJENEeH XUMHUKO-TEXHOJIOTMYECKUX
ITPOLIECCOB.
Ymems:
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-OMIPeIeIATh XapakTep JBUKCHHS J>KUIKOCTCH M Tra30B; OCHOBHBIC XapaKTCPHUCTUKH IPOIECCOB
TEIUIO- M Maccolepeiayr; PacCUUTHIBATh MapaMeTpbl U BHIOMPATH ammaparypy JUIsi KOHKPETHOTO
TEXHOJIOTHYECKOT0 IIpoliecca;

-paCC‘II/ITBIBaTB OCHOBHBIC XapaKTepI/ICTI/IKI/I XHUMHUKO-TCXHOJIOTHYCCKOT'O Hpouecca, BBI6I/IpaTB
PaIMOHATIBHYIO CXEMY.

Bnaoemo:

-METOIaMH TEXHOJOTHYECKHX PACYCTOB OTJICIBHBIX Y3JIOB M JIeTalIe XHMHYSCKOTO 000PY/I0BaHUS;
-HaBbIKaMH HpOCKTI/IpOBaHI/IH THUITOBBIX annapaTOB XHMH'—ICCKOﬁ HpOMBIH_IHeHHOCTI/I;

-METO/IaMH ONPE/ICIICHUS PALIMOHATBHBIX TEXHOJOTMYECKHX PEKUMOB padOThI 000PYIOBAHHS.

3. Kparkoe coaep:kanue JTUCHUIINHBI.

Paszgea 1. 'mapoanHaMuyecKue Npouecchl M annapaTbl XMMUYeCKON TeXHOJIOTHH.

1.1. Beenenue B aucuunianHy. OCHOBHBIE MOHATUS U OLPE/ICICHHUSL.

ITpeamer aucuumuuuel «[Ipoueccsl M ammaparel XMMHYECKOH TexHojoruw». Kiaccuduxaums
npoueccoB. HenmpepriBHbIE U IEPUOANYECKUE, CTALIMOHAPHBIE U HECTALIMOHAPHBIE ITPOLIECCHI.
OCHOBHBIE 3aKOHOMEPHOCTU MPOLIECCOB U OOIIME MNPUHIMIBI pacyeTa anmnapaToB XUMHYECKOH
TEXHOJIOTUHU.

Kunkoctu u rasel. Knaccudukanus xuakocreid. MneanbHas xuakocts. KanenbHble u ymnpyrue
xuakoctu. Cuiibl, JAEMCTBYIOUIME B KMJKOCTU: MAacCOBblE M IOBEpPXHOCTHble. HampsbkeHus B
AKMJIKOCTSX U ra3ax (TaHIeHIHaJlbHble U HOpMaJibHbIE). CBOMCTBA KHUJIKOCTEH.

Monenb HenpepbIBHOU cpenbl. [lonsTHe Pru3nueckoro aeMeHTapHoro oobema.

1.1.  OcHOBBI TEOpPHUH MEPEHOCA.

OcCHOBBI TEOpPUM SBJICHUM [E€peHOca: aHAJIW3 MEXaHU3MOB, MOJEIUPOBAaHUS U pa3pabOTKu
0000IIEHHBIX METOJIOB pacueTa THAPOMEXaHMYECKHUX, TEMJIOBbIX U MaCCOOOMEHHBIX MPOLECCOB U
anmnapaToB. PeHOMEHOJIOTMUECKHE 3aKOHBI [IEPEHOCa UMITYJIbCA, MAacChl M SHEPTUU. MOJEKyIApHBIN
U KOHBEKTHUBHBIH mnepeHoc. OOmue 3aKOHOMEPHOCTH THAPOJMHAMUKH, TeIUIONepenaud U
Macconepenadn. B3auMOCBA3b ITHUX NPOLECCOB B IMPOMBIIUIEHHOW ammaparype. Ponp sBiieHHi
IIEpeHoca PU XUMHUYECKUX NTPEBPALLECHUSAX.

MarepuanbHble M JHEpreTHdeckue (TeIUIOBble) OallaHChl; ONpEAENIEHUE MACCOBBIX IOTOKOB H
HHEPreTUYECKUX 3aTpaT. Y CIIOBUS PaBHOBECHS U ONPEEIICHNE HAIIPaBJICHUs IPOLIECCOB MIEPEHOCA.
OOt Bu ypaBHEHUN CKOPOCTU MPOLECCOB; JBUKYIINE CUJIbl M KHHETUYECKUE KOI(PPUIUEHTHI.
JlumuTtHnpyromue ctaauu.

1.2. T'mmpocraruka.

Juddepenunanbable ypaBHeHUs paBHOBecHs Ditniepa. [Tokosascs )KUAKOCTb IO/ ASHCTBUEM CHUITBI
TskecTH. OCHOBHOE yYpaBHEHME MMApocTaTUKU. [IpakTrueckue npuiiokeHnss OCHOBHOI'O YpaBHEHUS
TUIPOCTAaTUKU.

1.3. T'mpponmHamuka.

bananc cwi npu ABMKEHHMHM BSI3KOM HEC)KMMAaeMOM JKMJIKOCTH. YPaBHEHUE HEPa3pbIBHOCTH
(cmomtHocTH) oTOKa. Y paBHeHue HaBbe-CTokca u ero (pu3nueckuil CMbICI.

[Tono6Hoe mpeoOpa3oBanue ypaBHeHus: HaBbe-Crokca. be3pasmepHble mepeMeHHbIE - KPUTEpPUU
rUpoIMHaMu4ecKkoro noaodus (Dinepa, Pelinonbpaca, @pyna, TOMOXPOHHOCTH), UX (U3NUYECKUI
CMBICJI; TapaMeTpUYECKue KpuTepuu. KpurepranbHoe ypaBHEHNE ABUKEHUS BA3KOM JKUKOCTH.
VYpaBHeHHe ABMKEHUs Dijepa. DHEPreTUUECKHi OaJlaHC CTAI[MOHAPHOTO JBMXKCHHS HJI€aTbHOMN
KHUAKOCTU. YpaBHeHME bepHymnum nns uacalbHONM M peanbHOM KUAKOCTH. Ero mpakrtuueckue
MIPUIOXKEHUs (MCTeUeHue kuakoctent, Tpyoka [luro-Ilpanaris). [IpuHuunel n3MepeHust CKOpocTe
U pacxoJOB JKUJIKOCTU JPOCCEIbHBIMH MNpUOOpaMM M IHEBMOMETPHYECKUMH TpPYyOKaMH.
Onpenenenre pacxo10B MpU UCTEUEHUH )KUJIKOCTEH yepe3 OTBEPCTUS UM HACATKU.
I'uapoarHamMuyuecKkue pexXuMBbI IBMKEHUS KUAKOCTEH: JaMUHAPHBIN U TYpOYJIeHTHBIN.

Uucno PeifHonbaca M ero KpUTHYECKHE 3HaueHUs. MeXaHU3Mbl JJAMUHAPHOTO U TypOyJIE€HTHOTO
teueHuil. [lonstue TypOynentHocTH. [IpencTaBienus o ruAPOIMHAMUYECKOM MOTPAHUYHOM CIIOE
IIpY TEYEHHUH I10 TpyOaM M KaHaJlaM U Mpu 00TEKaHUU Tell.
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Pacuer nmamerpa TpyOONpoOBOAOB M ammaparoB; BbIOOP CKOPOCTEH MOTOKOB M ONTHUMAJIbHOIO
JIraMeTpa TpyOOoIpoOBOIOB.

Pacnpenenenue ckopocteid mo paauycy TpyObl IOCTOSHHOTO CEUEHHMs IpU JIAMHUHAPHOM
CTallMOHAPHOM TEUYEHUHU.

Teuenne B TpyOax u KaHamax. Omnpenpensromuii nonepeyHbli pa3Mep IOTOKa B KaHajax
MIPOU3BOJILHON (POPMBI: TUAPABIMYECKUI pasinyc, SKBUBAJICHTHBIN JHAMETD.

['mapaBinyeckoe CONPOTUBIECHUE IIPU TEUEHUM >KMIKOCTEH M ra3oB. Pacder morepp Ha TpeHue
(ypaBuenue [lapcu-BelicOaxa) u Ha MecTHbIE cOnpOTUBIEeHUA. COOTHOIIEHUSI © HOMOTPAMMBbI JJIs
pacuera Ko3(ppUIMEeHTa TPEeHHUs. 3aBUCUMOCTH MEXAY PacXxoA0oM M IepenajgoM AasieHus. Pacuer
Haropa i IepeMEeNCHHS KHUIKOCTeH Yepe3 CUCTEMY TPyOOIIpOBOIOB H allapaToB.

1.5. [lepemenieHrE KUIKOCTEH.

[epemernienue KUAKOCTEH C MOMOIIBIO MAIIKH, TOBBIIIAIONINX JaBiIeHne. OObeMHBIE (TOPIITHEBLIE,
pOTAllMOHHbIE M [1p.) M JMHAMUYecKue (LIeHTpOoOeXkHble, OceBble U Ap.) Hacockl. OCHOBHBIE
napameTpsl pabOThl THIPABINYECKUX MAIIKH: TPOU3BOJUTEIBHOCTD, HAoOp, MOmHOCTh, KIT/I.
Pacuer Hamopa u mnoTpeOiasieMoll MOILIHOCTH; NOAOOp JnBurarens K Hacocy. OmnpezneneHue
JIONTYCTUMOM BBICOTHI BcachbIBaHUs. SIBlI€HNE KaBUTALIMM U €TI0 IPEJOTBPAIIECHHUE.

OcobeHHOCTH PA0OTHI, COMOCTaBIEHUWE M O0JACTH HPUMEHEHHS OCHOBHBIX THIIOB HAcOCOB -
LIEHTPOOEKHBIX, MOPIIHEBBIX (IUTyHXKEepHbIX) W Ap. CBsa3p Hamopa, momuoctd u KIII ¢
IIPOM3BO/IUTENILHOCTBIO (XapaKTepUCTUKH HacocoB). Pabora HacocoB Ha ceTb M HUX BBIOOp;
peryJupoBaHHe MPOU3BOIUTEIHHOCTH.

Paznes 2. TenuioBpie IPoLecCchl U ANNAPAThl XMMHYECKON TEXHOJIOTHH.

2.1. OCHOBHbBIE IOHATHSI U ONIPEJICNICHUS B TEIIONEpeaye.

OcCHOBHBIE TEIUIOBBIE IIPOLIECCHl B XUMHUYECKONM TEXHOJIOTMM: HAarpeBaHue M OXJIAXACHHUE,
KOHJICHCALIUS [TapOB U UCHapEHUE KUIKOCTEM.

CranuoHapHbBli M HECTALlMOHAPHBIM IIEPEHOC TEIUIOTHl. TemmepaTypHOe T1OJ€, TpPajueHT
TEMIIEpAaTypbl U TEIUIOBOM NOTOK; TEIJIONepenaya M TeIlooTada. TemMneparyponpoBOAHOCTh —
TEIJIONHEPLIMOHHBIE CBOMCTBA CPENBI.

2.2. Ilepenoc sHepruu B popmMe TEemIoThL.

TennoBoil OanaHc Kak YacTHBIM ciy4ail sHepreTudeckoro OanaHca. OnpezeneHHe TEIUIOBOH
Harpy3ky ammapara Mpd HM3MEHEHMM M 0€3 HU3MEHEHHUs arperarHoro cocrosHusa. Pacxon
TEIJIOHOCUTENIEN.

HuddepennnansHoe ypaBHEHHE IEpEHOCA SHEPTUU B popMe TeTI0Th, ypaBHeHUEe Pypre-Kupxroga
U TETUIONPOBOJHOCTH.

CranuoHapHbIi MepeHOC TEeMJIOThl 4Yepe3 IUIOCKHME W UWIMHApUYeckue cTeHku. CoueraHue
MEXaHU3MOB IEPEHOCA TETJIOTHI (TETJIONPOBOIHOCTH, KOHBEKIIUH, U3TYUECHNUS).

KonBexTuBHBIM mepeHOC TemoThl. be3pasmepHble mnepemeHHble — uyucna Hyccensra, Ilekie,
[Tpanarns, I'pacroda, Pypwe. Pacuer ko3dduimeHTOB TemaooTnaud NpU BBIHYXKACHHOW U
€CTECTBEHHON KOHBEKIIUU.

TennooOMeH npu U3MEHEHHH arperaTHoro coctosiHus. Konnencanus napos. @opmyna Hyccenbra.
TemooOMeH Npy KUIIEHUU.

PaguanTHell TeruonepeHoc. BzanMHoe wuznydeHue Ten. PaguMaHTHO-KOHBEKTHBHBIN IIEPEHOC
TEIUIOTHl. PacueT moTepp TEMJIOTHI amnmapaTaMd B OKPYXKAIOLIYIO CPEly U TEIUIOBOM H3OJISIIMHU.
OCHOBHOE ypaBHEHHE TEIJIONIEPENAYH.

2.3._Tennonepenaya B MOBEPXHOCTHBIX TEINIOOOMEHHHKAX.

Tennonepenaua B MOBEPXHOCTHBIX — TEIJIOOOMEHHHMKAaX.  AJIUTUBHOCTh  TEPMHUUYECKHX
conporuBneHni. CpeaHsas ABWXKyIas cuia teruonepenadu. OmnpeneneHue CpelHed IBUKYIIEH
CWJIBI B annaparax pa3Jn4HbIX KOHCTPYKIMH. B3auMHoe HanpaBieHHE JBUKEHUSI TEIUIOHOCUTENEH.
Pacuer nmoBepxHOCTH TEIIIOOOMEHHUKOB.

Crioco0bI 0J1BOJIa 1 OTBOJIA TETIOTHI B XMMUYECKOH TeXHOJIOrHH. TpeOoBaHus, MpeabsIBIsIeMble K
TerioHocuTensiM.  OOOrpeB  BOJASHBIM — MApOM, BBICOKOTEMIEPATYPHBIMH  OpraHUYEeCKUMHU
TEIUIOHOCUTEIISIMH, TOMOYHBIMU TazaMu. CrocoObl 3mekTpooborpeBa. OTBOJ TEMJIOTH BOJAOMH,
BO3JIyXOM U HU3KOTEMIIEPATYPHBIMH TETIJIOHOCUTEISIMHU.
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TemooOMeHHble  ammaparbl; ux  kiaccuduxanus. OCHOBHbIE  THUIBI  MOBEPXHOCTHBIX
TEIIO0OMEHHUKOB (TpyOUaThie, IUIACTHHYATHIE, alllapaThl C MePEeMEIINBAIOIIUMHI YCTPOICTBaMU U
T.1.) CMecuTenbHbIe TEMJI000MEHHUKH: TPAaJIUPHU, KOHIEHCATOPHI CMEIIeHUs. BIOOp onTHMalIbHBIX
KOHCTPYKLIIMHA M YCIOBHM OSKCIUTyaTallud TEIUIOOOMEHHBIX amnmapaToB. OCHOBHBIE TEHICHIIUU
COBEpIICHCTBOBAHUS TEIUIOOOMEHHBIX amapaToB.

Paszgen 3. Ilpomecchl M anmaparbl pa3jiejieHUs] T[OMOTeHHBIX CHCTeM (OCHOBHbIE
Macco00MeHHbIe POLecChl).

3.1. OcHOBHBIE IOHATHUS U ONPEICICHUs B Maccolepeaaye.

Knaccudukanus mpoueccoB maccooOmena. OCHOBHBIE MOHATHA W onpexaeneHus. lIpomeccsl co
CcBOOOIHON W (PUKCHpPOBAaHHOW TpaHUIEH pazaena a3 U ¢ pazaeisonie (asbl meperopoaKoi
(memOpanoit). Hocurenu u pactipenensiembie BemectBa. CriocoObl BRIpaKeHHUs cocTaBa (has.
OU3NKO-XUMHUYECKHNE OCHOBBI MaCCOOOMEHHBIX IpoLieccoB. PaBHOBECHBIE YCIIOBUS U ONpE/elieHNe
HarpaBJIeHUs MepeHoca BeuiectBa U3 ¢asel B ¢azy. Kosddummentsr pacnpenenenus. [lonsrue o
Maccoriepeiaye 1 MaccooTaaue.

KoHnenrpaunonnoe mone, TpaAUeHT KOHICHTPALUWHU, OOIMIMHA W YIENbHBIM IOTOK MAacChl.
MonekynsipHas auddy3us B )KUIKOCTIX, ra3ax (mapax) U TBEPAbIX TEJax.

3.2. MexaHU3MBbl IEpEeHOCa MACCHI.

YpaBHeHHE HEPa3PBIBHOCTH ISl IBYXKOMIIOHEHTHON CUCTEMBI.

JuddepernmansHoe ypaBHEHHE KOHBEKTUBHOTO TIEPEHOCA MAaCChl B OMHAPHBIX Cpeliax.
Juddy3noHHbIN TOrPaHUYHBIN CIIOH; TPOGUIN KOHIIEHTPALUNA U CKOPOCTEH B TOTOKAX.
Koaddunmentsr Maccootnaun. OCHOBHBIC MOJCIBHBIC ITPEICTABICHHUS O MEXaHU3ME MacCOOTIAuH.
MonenupoBanue KOHBEKTUBHOTO Maccooomena. Yucna Hyccenbra, [lekie, [Ipanarnsa, @ypoe u ap.,
WX (PU3UYECKHIA CMBICT, aHAJIOTHH C TEIJIOBBIM IMOA00MEM MPUMEHHUTEIHHO K Ta3aM U JKHJIKOCTSIM.
Pacuer koadduimeHTOB MaccooTnayd B amnmaparax pa3MYHBIX THUIIOB [0 YPaBHEHUSM C
0e3pa3MEepHBIMH ITIEPEMEHHBIMHU.

Maccomnepenaya. OcHOBHOe ypaBHeHHUE Maccoriepenadr. COOTHOLIEHUE MEXTY KoddduirenramMmu
MaccoIepeIadu U MacCOOTIauH, aITUTHBHOCTE MU Y3UMOHHBIX COPOTUBIICHUH. HTeHCHpHUKAIISI
Maccolepeiayu MyTeM BO3JCHCTBHS Ha TUMHUTHPYIOIIYIO CTAIUIO.

Binustnue ycnoBuit (Temmneparypsl, JaBJeHUs, KOHIIEHTpAIMii) HAa HAMlpaBJICHUE MAacCOMEepeHoca Ha
npuMepax abcopOIuK; MPUHLIUIIBI BEIOOpa aOCOPOEHTOB.

3.3. ®a3oBoe paBHOBECHE.

MartepuanbHblii 0allaHC HEMPEPHIBHOTO YCTAaHOBMBILETOCS Mpollecca MPHU Pa3lIUYHBIX CIOco0ax
BBIPKEHHS COCTABOB (a3 U UX PACXO0JI0B; YpaBHEHUS paOOUNX JIMHUM.

[TpenenbpHBIE KOHIEHTPALMK pacHpeesiieMOro KOMIIOHEHTa B OTHAIONIe M M3BIeKaromel (aszax
JUTSI IPOTUBOTOYHBIX MPOIECCOB. MaKkCHMalbHO BO3MOYHAsI CTENIEHb U3BJICUCHUS, MUHUMAIBHBIN U
ONITUMAJILHBINA PACXO/IbI U3BJIEKAIOMICH (a3bl.

3.4. Merob! pacuéra pa3MepoB MAaCCOOOMEHHBIX KOJIOHHBIX almaparos.

Pacuer momepeuHoro ceueHusi (quameTpa) KOJOHHBI; MPEAETbHO AOMYCTUMAas M SKOHOMHYECKU
ONTUMAaJIbHAs! CKOPOCTHU CILJIOMIHOM (ha3bl.

PanvonanbHbIii BBEIOOp B3aWMHOTO HAIpaBlICHUs MBIKEHUS (a3 M OpraHu3aluyd TOTOKOB B
MaccOOOMEHHBIX armnaparax. PacueT MaccooOOMEHHBIX MPOIIECCOB U aNIapaToB /Ui CUCTEM C OJTHUM
pacnpesenseMblM KOMIOHEHTOM. OCHOBBI pacdeTa BBICOTHI MacCOOOMEHHBIX almapaTtoB C
HETIPEPHIBHBIM W CTYIEHYaThIM KOHTAKTOM (a3. J[Ba OCHOBHBIX METO/la pacueTa: Ha OCHOBE
K03 (UIIMEHTOB Maccolepeiadl U Ha OCHOBE TOHSATHS TEOPETUYECKOW CTYNMEHU pa3eeHUs.
[TonsTHE YKCa e IMHMIL TIEpEHOCa U BBICOTHI €IMHUIIBI epeHoca. dakTop maccornepenaun. CpeaHsis
JBIKYILAS CUjla Macconepeaaud. BiausHue npogoabHOro NepeMeninBaHms Ha CPEIHIO0 IBHKYITYIO
cuny wmaccomnepenauu. llporenypa pacuera, OCHOBaHHasT Ha OOBEMHBIX KO3 pHIMEeHTaX
Maccorepenayu. ['paduueckuii 1 aHATUTUYECKUI METOIBI pacyera.

Pacuer BBICOTBI MacCOOOMEHHBIX ammapaToB CO CTYNEHYAThIM KOHTAKTOM (a3. DHPeKTUBHOCTH
ctyneHu mo Mapdpu. CBs3p uncna eauHuil neperoca u jgokansHoro KIIJ crymenu mo Mapdpu.
UucneHHBIN pacyeT «OT CTYIEHH K CTYIICHN» U €ro Tpadraeckas HHTEpPIIPETAIUs C UCIIOIh30BaHUEM
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«KUHETUYECKON JIMHUMY. Y4eT cTpykTypbl motokoB u KIIJ[ Tapenku. OcoOeHHOCTH pacyeTa
Tapenb4aThlX KOJIOHH Ha OCHOBE MOHSTHS TEOPETUYECKOM Tapenku. YHcio NeWCTBUTENbHBIX U
TeopeTudeckux tapenok. ¢ (HeKTUBHOCTH TapEIKy.

PanroHaibHEI BBIOOp B3aWMHOTO HAIPABJICHUs JBIKEHUS (a3 M OpraHu3aluyd TOTOKOB B
MacCOOOMEHHBIX allfaparax.

3.5. AGcopbuus.

OO01ure npuHIUIBl YCTPOUCTBA U KJIaCcCHU(HUKAIUS anmapaToB JJisi MAacCOOOMEHHBIX MPOIIECCOB B
cucremax "ra3(map)-kuakocTs". OcCoOOEHHOCTH KOHCTPYKIUH abcopOepoB.

OcHoBHbIE THNBI M 00JIACTH TpUMEHEHUs: abcopOepoB: HACAJOYHbIE M TapesibyaThle KOJIOHHBI,
ammapatbl €O CIUIOIIHBIM W CEKIMOHUPOBAaHHBIM  0apOOTaXHBIM  CJIOEM, ammapaTsl  C
JTUCTIEPTUPOBAHUEM JKUKOCTH.

Cxembl a0COPOIIMOHHO-AECOPOIMOHHBIX YCTAHOBOK C BBIICIICHHEM H3BJIICYCHHOT'O KOMIIOHEHTA W
perenepanueil abcopOenTa (aecopOiueit npyu MOBBILIEHHONW TeMIiepaType, HOHMKEHHUEM JaBICHUS,
OTJ1YBKOW MHEPTHBIM HOCUTEIIEM).

3.6. Juctmnnsanus. Pextudukanus.

Paznenenne pucTHIUIALMEH OJKUIAKUX TOMOTEHHBIX CMECed W COKIDKCHHBIX TIa30B; 00JacTH
MIPUMEHEHUS U OCOOCHHOCTH MPOBEICHUS MTPOLIECCOB MPH PA3TUYHOM JABIICHUU.

[TapokuIKOCTHOE PaBHOBECUE IJII CUCTEM C MOJHOW M OIPAHUYEHHON B3aMMHOM PacCTBOPUMOCTBIO
Y €T0 BJIMSIHUE HA BO3MOKHOCTH Pa3/IeIeHHUs KOMIIOHEHTOB AUCTUJUIALIMOHHBIMU MeToqamu. Pacuet
paBHOBECHSI JUIsl UJI€aIbHBIX OMHAPHBIX CMecei.

[Tpoctas u pakuroHHas IEeperoHka; neperonka c aeduermanueii. MarepuanbHblii O0anaHc, pacuer
BBIX0JIa MPOJYKTA U €r0 CPEAHEr0 COCTaBa MPH MEpPEeroHKe OMHAPHBIX cMeceil. CXeMbl yCTaHOBOK.
TemnoBsie 6aaHChI U pacyeT PacXoAO0B TEIUIOHOCUTENEH JJIsl 3TUX MPOLIECCOB.

Pextudukanus. OU3NKO-XUMHUECKUE OCHOBBI U OCOOEHHOCTH YCIIOBHI MPOBEACHHUS IPOIECCOB.
Cxembl YCTaHOBOK JJisi HEIMPEpPHIBHOW M MEPUOAUYECKON pPEKTH(PHUKAUU OMHAPHBIX CMecei.
Oco0eHHOCTH yCTPOKCTBA ammapaToB (HACAIOYHBIX U TAPEThUAThIX KOJIOHH) U BBIOOpA PEKUMOB UX
paboTsl nipu pexTudukanuu (o cpaBHEHHIO ¢ abcopouueii). OcCoOOeHHOCTH YCTPOHCTBA M BAPUAHTHI
paboThI ucnapuTeeit u aedrerMaTopos.

MopnenupoBaHue U pacyeT MpOoIEecCOB M anmapaToB IMPHU HEMPEPHIBHOW peKTU(UKAIMKU OMHAPHBIX
cucteM. OCHOBBI YUCIIEHHOTO U IpadoaHaIMTUYECKOr0 METOA0B. MaTtepuanbHblil Oananc. Pabouune
muHun. OnpeneneHie MUHIMAIBHOTO U pabdoyero ¢raermoBoro yucna. TemnnoBoi OajgaHc U pacuer
pacxonoB TemoHocuTened. [IpUHIMIBI TEXHMKO-3KOHOMMYECKON ONTUMM3AlMM TpU pacdere
pabodero (prerMoBoro yrcia, pa3MepoB ammnapaTypbl U dHepreTuueckux 3aTpar. OCHOBHI pacyera
Tapenb4YaThiX U HACAJIOYHBIX PEKTU(DUKAITMOHHBIX KOJIOHH.

Pasnen 4. Ilpoumeccsl W anmapatbl pa3JejieHUs] TeTePOreHHbIX CHCTeM (OCHOBHBIE
rUpoMexaHn4yecKue mpoueccor).

4.1. PaznieneHre reTeporeHHbIx cucteM. OCHOBHBIE MMOHATHS M METOJIBL.

Knaccudukamnus Kugkux U ra30BBIX T€TEPOTEHHBIX CHUCTEM: CYCIEH3HMH, IMYJIbCUU, TICHBI, MBLIH,
TyMaHbl. MaTepHualbHbIi 0anaHc MPOIECCOB Pa3eNeHUs TeTEPOTeHHBIX CHCTEM.

Onenka 3(QQeKTUBHOCTH U BHIOOP ONTHMAJBHBIX IPOLIECCOB U amnmapaToB Ui pas3aeieHUs
reTepOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

Paznenenune KUAKUX W Ta30BBIX CHUCTEM B MOJIE CHJI TskKecTH. Pacder ckopocTeil cBoOOTHOTO U
CTECHEHHOT'O OCa)KJIEHUSI TBEP/BIX YACTHI] IIAPOOOPa3HONW M OTIIMYHBIX OT Hee OPM B I0JI€ CHJIIBI
TSYKECTH.

[Ipouecchl OTCTanBaHKWS U YCTPOMCTBO alapaToB pa3AelieHUs CYCHEH3WH, SMYIbCUM U TBUICH.
Pacyer moBepXHOCTH OCAXKIEHMS U MPOU3BOIUTEIBHOCTH OTCTOMHMKOB. Y CTPOWCTBO U JEHCTBUE
LUKIJIOHOB (TIPOCTBIX U OaTapeiiHbIX ), THIPOLIUKIOHOB.

4.3. TeueHme KUIKOCTH Yepe3 HEMOABIKHBIE 36PHUCTRIC U TICEBAOQKIKEHHBIC CIIOU.

3HaueHue THIPOIMHAMUKY 3€pHUCTBIX CJIOEB B Mpolieccax (GUIbTPOBaHUS, TEIIO- U MacCOOOMEHa,
reTepOreHHOro Karanusa u Jip. OCHOBHBIE XapaKTEPUCTUKU 3THUX CJIOEB: JUCIEPCHOCTh, yIelabHas
MOBEPXHOCTh, IOPO3HOCTh, JKBUBAJEHTHBIA JAMAMETpP KaHaloOB. Pacuer TruapaBIMYecKOro
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COIPOTHUBIIEHUS ciosl. ['mapaBnuyeckoe COMPOTUBIICHHE CIOEB HACAOK MPOMBIIIJIEHHBIX Macco- U
TEII00OMEHHBIX anmnaparoB.

Pexumbl TeueHHs] MOTOKOB B HACaJ0YHBIX KOJOHHAX. [ MapaBiInMueckoe CONMpPOTHBIICHUE, SIBIICHUS
MIOJIBUCAHUS, 3aXJICOBIBAHUS U MHBEPCHH (Da3 U pacueT COOTBETCTBYIOIIUX CKOPOCTEH.
['unpoauHamMuKa NCeBAOOKMKEHHBIX (KUMSAIIKX) ciaoeB. O0acTh NPUMEHEHHUS MICEBI00KIKEHHUS.
OCHOBHBIE XapaKTEPUCTHKHU TICEBIOOKIIKEHHOTO COCTOSIHHS. [ MApaBIMYECKOE COMPOTHUBIICHUE.
Pacuer ckopocTtell 1ceBI0OKUKEHHUSI U CBOOOAHOTO BUTAHHUS, BBICOTHI MCEBAO0KUKEHHOTO CIIOSI.
OpHOpOgHOE W HEOJHOPOAHOE  TCeBAOOXMKeHHEe.  (OCOOEHHOCTH  TICEBIOOKMIKEHUS
MOJIUJUCTIEPCHBIX cJIoeB. [[HEBMO- ¥ TUAPOTPAHCIOPT 3EPHUCTHIX TBEP/IBIX MAaTEPUAJIOB.

4.4. ®unbTpoBaHUE CYCIIEH3UN U OYMCTKA ra30B OT MbLICH.

Crneuunguka noBeieHUs 0CaJAKOB KaK 36pHUCTBIX CIOEB: CKUMAEMbIe U HEC)KMUMAaeMble Ocaiki. Bubl
(UIBTPOBANTBHBIX MTEPEropoI0K. DaKTOPHI, BIHUSIONINE HA CKOPOCTh (huabTpoBaHus. UmbTpoBaHUE
IpU TOCTOSHHOM CKOPOCTH (QUIbTPOBAHUA. OKCIEPUMEHTAIBHOE OINpeesieHue KOHCTaHT
ypaBHeHHs (QuibTpoBanus. Kiaccudukamuss ¥ yCTPOHCTBO OCHOBHBIX THIIOB HEMPEPHIBHO H
MePUOINYECKH paboTaroX (GHIbTPOB U GUIBTPYIOMIUX IEHTPHUQYT.

4. O0beM y4eOHOM JUCIUIIIMHBI.

Beero CemecTtp
Buj y4eOHoii padoThI 5 6
3E AKkan. 3E AKkan. 3E AKkan.
q, q, q,
OO611ast TpyA0EMKOCTh JTUCITUTUTHHBI 8 288 4 144 4 144

KonTakTHas padora - ayinTopHbIe 445 | 160 1,78 64 2,67 9%

3aHATHA

B TOM 4HcJe B (popMe NPAKTHYECKOM

HHOrOTOBKH 1,33 48 0,44 16 0,89 32
Jlexiun 1,78 64 0,89 32 0,89 32
Jlaboparopusbie paboTsl (JIP) 0,89 32 - - 0,89 32
6 mom yucie 8 hopme npaKmuueckoul 0.44 16 i i 0.44 16
n0020MosKuU ' '
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
8 mom yucie 6 hopme npaKmuueckou

H002OmMOsKIL 0,89 32 0,44 16 0,44 16
CamocTosiTesibHasi padoTa 1,55 56 1,22 44 0,33 12

CaMocTosATENBHOE N3YUYEHUE PA3/IEIOB 1,55 56 1.22 44 0,33 12

JUCIUTLIHHEI
Bujabl KOHTpOJIS:

9K3aMeH 2 72 1 36 1 36
KonrakTtHas pabota - mpomMexyTouHas 0.8 0.4 0.4
aTTecTanus 2 1 1
[ToaroToBKa K 9K3aMeHY 71,2 35,6 35,6
Buja HTOroBOro KOHTPOJIS: IK3aMeH JK3aMeH
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CemecTp

Bcero
Bun yuyeOHo# padoThI > 6
3E AcTp. 3E AcTp. 3E Actp.
4. 4. 4.
OO61as TpyA0EMKOCTh AUCHHUTIINHBI 8 216 4 108 4 108

KonTtakTHas pa6oTa - ayIMTOpHbIE 445 | 120 1,78 48 2,67 79

3aHATHSA

B TOM 4HCJe B (popMe NPAKTHYECKOM

O OTOBKII 1,33 36 0,44 12 0,89 24
Jlexkuyu 1,78 48 0,89 24 0,89 24
Jlaboparopusie paboTs (JIP) 0,89 24 - - 0,89 24
8 MoM uucie 8 popme NPAKMuUYecKoll 044 12 i i 0.44 12
no020mo6KuU ' '
ITpaktnueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
6 mom yuciue 8 hopme npaKmuieckou

S 0,89 24 0,44 12 0,44 12
CamocrosiTeJibHAsA padoTa 1,55 42 1,22 33 0,33 9

CamocTosTeNnbLHOE HU3YUCHUC pa3JCIOB 1,5 42 1’22 33 0’33 9

JHUCHHUILIMHBI
Bujabl KOHTPOJIS:

IK3aMeH 2 54 1 27 1 27
KonrtakTHas paboTa - mpomMexxyToyHast 0.6 0.3 0.3
aTTecTalys 2 1 1
[ToaroToBKa K 3K3aMeHY 53,4 26,7 26,7
Bujg MTOroBOro KOHTpOJIf: 9K3aMeH 9K3aMeH

AHHOTanuA padoyeil MPOrpaMMbl TUCUUIIIMHBI

«Oo0mas xumuueckasi texnosorus» (b1.0.16)
1. leap aucuMmiumHbl — QopMHupoBaHMEe  3HAHUMM B O0NacTH  peanu3alud XHUMHKO-
TEXHOJIOTUYECKUX TIPOIECCOB C YUYETOM (PH3UKO-XHUMHUUYECKUX OCOOECHHOCTEH TPOTEKAIONIUX
peakiuii, BbIOOpa ONMTHMAIBHBIX YCIOBHHM peann3yeMbIX IMPOILECcCOoB, BbIOOpa 3¢ (HEKTUBHBIX
PEaKTOpOB, MPHOOPETEHUS HABBHIKOB B COCTaBJICHHHM MAaTCPUAIBHBIX M TEIUIOBBIX OaJaHCOB, B
pacuere MpoIECCOB U PEAKTOPOB Ha OCHOBE MAaTEMAaTHUYECKOTO MOJICTUPOBAHUS, TOTYICHUS 3HAHHMA
B oOmactu pa3paboOTKU dHeprocOeperarmmux xuMuko-trexHosnorudeckux cucrem (XTC),
0€30TXO0IHBIX ¥ MAJIOOTXOHBIX TEXHOJOTHH Ha MPUMEPE COBPEMEHHBIX TIPOU3BO/ICTB.

2. B pe3ysibTare u3y4yeHHus TUCHHUIIUHBI 00yYAIOIUIiCS T0JIKeH:

Obnadamy creayoMMU KOMIIETEHIIMSAMU U UHIMKATOPaMH UX JIOCTUKEHUS:

OIlIK-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OIIK-4.14.

3namy:

— OCHOBBI TEOPUU XUMHUYECKUX MPOLIECCOB U PEAKTOPOB;

— METOJOJIOTHIO UCCIIEOBaHMs B3aUMOJEHCTBUS XMMUUECKUX MPEBPAILIEHUI U SBJICHUN IIEpeHoca
Ha BCEX MacCHITA0OHBIX YPOBHSIX;

— METOJIMKY BBIOOpa peakTopa 1 pacuéra npoliecca B HeM;

— OCHOBHBIE PEAKI[MOHHBIE MPOIIECCHl U PEAKTOPBl XUMUYECKON 1 OMOTEXHOJIOTHH;

— OCHOBHBIE IPUHLIMIIBI OPTraHU3aMH XMMHUYECKOT O IIPOU3BOJCTBA, ET0 UEPAPXUUECKYIO CTPYKTYPY,
METO/]IbI OLIEHKU 3P (HEKTUBHOCTH NMPOU3BOJICTBA;

— OCHOBHBIE XMMHUECKHE ITPOU3BOJICTBA.

Ymemp:

— paccyuTaTh OCHOBHBIE XapAKTEPUCTUKHA XMMHUECKOTO IPOLIECCA;
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— BBIOpATh pallMOHAIFHYIO CXEMY MTPOU3BOJICTBA 33/IaHHOTO TIPOIYKTA;

— OLICHUTbH TEXHOJOTHUYECKYIO A(PPEKTUBHOCTH MPOU3BOCTBA;

— BBIOpATh (P PEKTUBHBIN THUIT PEAKTOPA;

— MPOBECTH pacueT TEXHOJIOTUYECKHUX IMapaMeTpOB JJIsl 3alaHHOTO IPOIIecca;

— ONpPEEIUTh MapaMeTPhl HAWITYUIIeH OpraHUu3aIluy MPOIEcca B XUMUIECKOM PEaKTope.
Bnaoemy:

— MeToJlaMH aHan3a Y3PHEKTUBHOCTH PabOTHl XUMHUYECKUX MTPOU3BOJICTB;

— METOJIaMH pacueTa U aHajK3a MPOLECCOB B XUMUUECKUX PEaKTOPaX, ONPEIEICHUs
TEXHOJIOTUYECKUX MTOKa3aTeNeH;

— METOJIaMH BBIOOPA XUMUYECKUX PEaKTOPOB.

3. KpaTkoe conep:kaHue JUCHUILINHBI:

Pasznes 1. XumMuveckasi TEXHOJOTHSI M XMMUYECKOe NPOU3BOIACTBO.

1.1. OcHOBHbBIE Onpe/ae/IeHUs] U MOJI0KEHH .

Xumudeckas TexHoJorus. OOBEKT XHUMHUYECKOW TEXHOJIOTHH. MeEXOoTpaciaeBol XapakTep
XMMHYECKON TEXHOJOTHH. Pa3BUTHE XUMUUYECKUX ITPOU3BOACTB U XUMUYECKOW TEXHOJIOTMU. MecTo
XMMHUYECKON TEXHOJOTMM B MPOMBILIUIEHHONH cdepe W METOJ0B XHMHUYECKOW TEXHOJOTHH B
HEXUMUYECKUX  OTpacisiX MOPOMBIIUIEHHOCTH. CHCTEMHBIM aHAIW3  CJIOXKHBIX CXeM W
B3aUMOJICMCTBUI 3JIIEMEHTOB CXE€Mbl — IIOHATHE W cojaepxkaHue Meroaa. Dusznueckoe Hu
MaTeMaTU4eCcKoe MOJCIUPOBAHUE, OMPECICHIUE U OCHOBHBIC MOHATUS, UX MECTO B MHXKEHEPHO-
XUMHUYECKHUX HCCIIEOBAHUIX U pa3paboTkax. MecTo M 3HaYeHHE HATYPHOTO M BBIYUCIUTEIHHOTO
skcriepumenTta. CojepkaHue U 3a7a9u y4eOHOTo Kypca.

1.2. Xumn4yeckoe mMpou3BOJACTBO.

[ToHsITHE O XMMHYECKOM IMPOM3BOACTBE. MHOTO(YHKIIMOHAILHOCTh XHMHUYECKOTO IPOU3BOJICTBA.
OOmiasi CTPyKTypa XHUMHUYECKOro Mpou3BOACTBA. (OCHOBHBIE TMOACHCTEMBl XHMHYECKOTO
npoun3BocTBA. OCHOBHBIC TEXHOJIOTHYECKHNE KOMIIOHEHTHI XUMUUECKOTO MPOU3BOJICTBA.
KauecTBeHHBIE UM KOJIMYECTBEHHBIE TOKA3aTed XMMHYECKOTO IMPOU3BOJICTBA: TEXHOJIOIMYECKHE,
SKOHOMUYECKHE, IKCIUTyaTaIl[AOHHBIC, COIIHAIbHBIC.

1.3. CbipbeBble pecypcehl, BO/Ia H JHEPIrUusl B XMMHU4€eCKOM IIPOU3BOJICTBE.

Knaccudukanmsi ChIpbeBBIX PECYpCOB MO pa3IWYHBIM TpPHU3HAKaM — (a30BOMY COCTOSHHIO,
MPOUCXOXKACHUIO, HUCTOYHHKAM. MuHepaabHOE ChIpbe (PyAbl W TOJE3HBIE HCKOMAeMBbIE),
OpraHUYECKOE MPHUPOJHOE ChIphe (TOPIOYME HMCKOMAEMBbIE), PACTUTEIHHOE U YKUBOTHOE CHIPHE,
BTOPUYHOE CHIPhE — MX HCIIOJNBb30BaHHE M MyTU mepepadoTku. OCHOBHBIE CIOCOOBI MEPBUYHOMN
00paboTKu ChIpbsi (OOoOrameHue, OYMCTKA, MOATOTOBKA K TPAHCIIOPTUPOBKE U TMEepepabOTKe).
[TonsTHe, CyIIHOCT, M TPUMEPHI YIAyOJCHHs HWCIOJNB30BAHUS CBIPhS, KOMOWHUPOBAHUS
MIPOU3BOJICTB U KOMILJIEKCHON TTepepadOTKU ChIPbSI.

3HaueHue U UCTOIb30BAHKE BOJIbI B XUMHUECKHUX MpOou3BoAcTBax. Mctounuku Boabl. TpeboBaHus K
TEXHOJIOTHYECKON U ObITOBOM Boje. [IpomblisieHHAs: MOATOTOBKA BOJBI M METOJBI €€ OYUCTKU OT
npumeceii. OCHOBHBIE METOJBI KOHTPOJS KadecTBa BOJbI. ODKOHOMHS BOJOMOTPEOIEHUS B
Mpou3BOCTBE. BOg00OOOPOTHBIE CHCTEMBI.

Bunsl ¥ MCTOYHMKM SHEPTUM B XMMHMUYECKOH MPOMBINIIEHHOCTH. Macmtabbl moTpeOneHus u
CIOCOOBI YMEHBIIICHUS SHEPreTuUecKuX 3aTpart. CyIIHOCTh U MPUMEPHI pereHepaIuy U peKyrepanuu
SHEPTUH. DHEPrOTEXHOJIOTHYECKUE CUCTEMBl. BTOpHYHbBIE Y HEPreTUYECKHUE PECYPCHI.

Paspnen 2. Teopernyeckue 0CHOBbI XUMHYECKHX MIPOLIECCOB H PEAKTOPOB.

2.1. OcHOBHBIE ONIpeieIeHUs U M0JI0KeHH .

OU3NKO-XUMHUUECKHE 3aKOHOMEPHOCTH XHWMHUUYECKMX TMPEBPAIICHHH — CTEXHOMETPHYECKUE,
TepMOJAMHAMUYeCKue, KuHeTudeckue. Ilokazarenm XMMHUYECKOro WPEBpALEHUS — CTENEHb
MIPEBPAIICHUS, BBIXOJI MPOAYKTa, HHTErpaibHast U auddepeHimanbHas CeIeKTHBHOCTH, CKOPOCTH
pEeaKLK U MPEBPAIEHUSI PEareHTOB.

2.2. XuMHYecKHe NMpouecchl.
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Omnpenenenve. Knaccudukanns XMMHYECKUX POIECCOB M0 PA3IMYHBIM NMPU3HAKAM — XUMHYECKUM
(BUI XMMHYECKOW peakiuu, TEPMOJMHAMUYECKUE XapaKTEPUCTUKU, CXeMa IpeBpallleHHil) u
(ha30BBIM (YMCIIO U arperaTHOe cocTosiHuE (az).

I"'oMorenHsIi xuMuueckuii npouecc. OnpeneneHyue U npuMepsl. BausHue XuMu4eckux IpU3HaKoB U
YCIIOBUH MpOTEKaHUs Mpoliecca Ha ero nokazatenu. CriocoObl MHTEHCU(PHUKAIUH.

[TonsiTHE OMITUMABHBIX TeMIepaTyp. ONTUMAaIBHBIC TEMITEPATYPHI IS 00OPATUMBIX H HEOOPATUMBIX
9K30- ¥ SHJOTEPMHUYECKHUX PEAKIIHA.

['eTeporennslii (HeKaTamuTUYECKUN) XUMHUeCKul npouecc. Onpenenenue u npumepsl. CTpyKTypa
mpolecca U ero cocrapistonue (craauu). Habmogaemast cKOpocTh XMMHUYECKOTO MpPEBpaIleHuUs.
Ob6nactu (pexuMbl) MPOTEKAHUS MPOLIECCa, IUMUTHPYIOLIAs CTaIUs.

['eTeporeHHsblii XMMUYECKUN Tporiece "ra3 (KUIKOCTh) - TBepaoe". OOOCHOBaHKE, TTOCTPOCHUE H
aHaJIM3 MaTEeMaTUYECKOM MOJENM s peakiuid ropeHus (mozens "cxumaromasics chepa) u
TONMOXUMHYECKOW (Moaenb ''c HeB3auMozcHcTByrommuM sapom'). HaOmromaemass CKOpoOCTh
NpEeBpallieHHs, BpeMsl MpPEeBpaIleHUss W IYTH MHTEHCHU(UKALWMU s pa3iIuuHBIX oOiacten
MPOTEKaHus Impolecca.

['eTeporennsiii XumMudeckuid mpouecce "ra3 (KUAKOCTH) - KUAKOCTH". OO0CHOBaHME, TOCTPOECHUE U
aHalM3 mMareMmatrudeckoi mozenu. Habmiomaemasi CKOpoCTh MpeBpalieHuss U 00JacTu MPOTEKaHUs
npouecca. [lytn uaTeHcuukanuu Juis pa3iaMuHbIX PEKUMOB MpoIiecca.

Karanutuueckuii npouecc. Omnpenenenue, kinaccudukanys, npuMepsl. ['ereporeHHbINH KaTanu3 Ha
TBepAOM KaranuzaTope. OOOCHOBaHHE, MOCTPOEHHME M aHaJIU3 MaTeMaTHYeCKOM MOJeNu Ha
KaTaJUTHYECKON MOBEPXHOCTM W B TOPUCTOM 3epHE Karanmuzatopa. Habmiomaemass CKOpOCTh
IpeBpalieHuss M o0yiacTu npoTekaHuss npouecca. CTeneHb HCIOJIb30BAHUS BHYTPEHHEH
noBepxHOCTU. [1yTn nHTeHCHDUKAIK KATaTUTHUYECKUX TPOIIECCOB.

2.3. XumMH4yecKue peakTopbl.

Omnpenenenre U Ha3HAYEHHWE XUMHUYECKOIO peakTopa. PeakTopbl B XMMHUYECKUX U HEXMMHUYECKUX
OTpacisiX MPOMBINUIEHHOCTH. O030p THUIOB XUMHUYECKUX PEAKTOPOB, UX CTPYKTYPHBIE 3JIEMEHTHI
(peakuMOHHasi 30HA, YCTpPOMCTBa BBOAA U BBIBOJAA, CMELIEHUS, pa3elIeHUs U paclpeaciacHus
[IOTOKOB, TEIJIOOOMEHHBIE 3JIEMEHThI), OCHOBHBIE TIPOLIECCHI U SIBIICHUS B HUX.

CucremaTH3aius IpoleccoB B XMMUUYECKOM PEaKTOpe Mo MaclITady UX MPOTEKaHMUs: XUMUYecKas
peakimsl, XUMUYECKHUH MpoLecc B 3JIEMEHTapHOM 00beMe, MPOLECCH B PEAKIIMOHHOM 3JIEMEHTE U B
peaxkTope B LIEJIOM, UX B3aMOCBS3b U HE€papXHUECKas CTPYKTYpa MaTeMaTUYeCKOM MOJIeH poliecca
B peakTope. [Ipumepsl npo1ieccoB B pa3IMUHBIX BUAAX XUMUUYECKUX PEAKTOPOB.

Krnaccugukanus npoieccoB B peakTopax 1o pa3JnyHbIM IPU3HAKaM - BUJ XUMHUYECKOTO MpoIiecca,
OpraHu3aIys IOTOKOB peareHTOB (CXeMa JBM)KEHUS] pEreHTOB Yepe3 peakTop, CTPYKTypa MOTOKOB B
pPEaKIMOHHON 30HE), OpraHMU3alsl TEIJIOBBIX MOTOKOB (TEIJIOBOM pPEXUM, cXeMma TElJIoo0MeHa),
CTallMOHAPHOCTH IpoIiecca.

O60cHOBaHNE U TOCTPOEHUE MaTEMaTHUYECKON MOJIENIN IIPOLecca B PEaKTOpax pa3IMyHOro THUIA KaK
CHCTEMbl YPaBHEHHI MaTepUAIbHOTO M TEIJIOBOTO 0aJlaHCOB HAa OCHOBE JIAHHBIX O CTPYKTYpE MOTOKA,
XUMHUECKHUX TPEBpAIllCHUsAX, SBJIECHUSAX IEpeHoca TeIula W BEIIeCTBAa M MX B3aWMOJCHCTBHH.
CuctemaTtu3zanys 1 KjaaccuUKaIys MaTeMaTHYECKUX MOJIEIeH IPOIIECCOB B PEAKTOPAX.
N3oTepmMuueckue mpouecchl B XUMHUYECKOM peakTope. BiusHue cTpykTyphl moToka (uMaealibHOE
CMELIEHHE U BHITECHEHHE), CTALIMOHAPHOCTH Ipoliecca (IPOTOYHbIN 1 IEPUOIHUECKUIT), TapaMeTpOB
U YCIIOBUH MpPOTEKaHUs Ipoliecca (TeMIeparypa, KOHLEHTpalus, JaBlIeHne, 00beM peaklnOHHON
30HBI, BpeMsl), BHJIa XUMHUECKOW peakuuu (IpocTas U ClI0XkKHasA, oOpaTUMasi 1 HeoOpaTumasi) U ee
napaMeTpoB Ha MNpodUIM KOHUEHTpalud U T[OKa3aTelu I[polecca B peakTope (CTeneHb
IIpeBpaIleHHs, BBIXOJ] IPOAYKTA, CENEKTUBHOCTH Iporiecca). OCHOBBI pacyera Ipolecca B peakTope.
ConocraBnenune 3h(PEeKTUBHOCTH MPOIIECCOB B PEAKTOPax, OMHCHIBAEMBIX MOJEISIMHU HUIEAIBHOTO
CMEILEHUS U BBITECHEHUS.

Heunzorepmuueckue mporeccsl B XMMHUECKUX peakTopax. OpraHusanusi TEIUIOBBIX IMOTOKOB H
PEeKMMOB B XMMHYECKHMX peakTopax. PacmpeneneHue Temmneparypbl, KOHLEHTPALMA U CTENEHU
MIPEBpALICHHS B PEaKTOPE B peKUMax HI€aIbHOIO CMEIIEHUS U BBITECHEHUS, aiabaTHIeckoM H ¢
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Teroo0MeHoM. CBsA3b TeMIepaTypbl U CTEIEHU IPEBpPAllCHUs B aauadaTHYecKoM Ipoliecce.
ConocraBieHHe ¢ U30TEPMUUECKUM PEXUMOM. HYHCIIO U yCTOMYNBOCTh CTAllMOHAPHBIX PEXKUMOB B
peaKTopax UIeaJbHOIO CMEIICHUS.

2.4. IIpoMbIlIECHHBbIE XMMHYECKHE PEAKTOPBI.

Ha KOHKpeTHBIX NpHMeEpax IPEIMETHO pacCMaTpUBAIOTCA IPOMBIIUIEHHBIE PEAKTOPhl U
IIPOBEJICHUSI TOMOIEHHBIX, I'€TEPOTr€HHBIX W KaTaJUTHUYECKUX IIPOLECCOB — THIIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEXHUMa, 00JIACTH UCIIOIb30BAHUS.

Pa3nea 3. XumMnueckoe Npou3BoACTBO, KAK XUMHKO-TEXHOJIOTHYeCKasi CHCTeMA.

3.1. CTpykKTypa U onMcaHue XUMHUKO-TEXHOJIOTMYECKOH CUCTEMBbI.

XHUMHUYECKOE MPOU3BOACTBO Kak XUMHKO-TexHojoruueckas cucrema (XTC). Ilonstue cucremsl u
XTC. CocraB XTC: snemenTsl, cBsizu, noacuctembl. DaeMeHThl XTC, kimaccudukanus mo BUILY
IIPOLIECCOB U HazHaueHUI0. TexHonornueckue cBs3u anemeHToB X TC (notoku). IlocnenoBarensHas,
napajuiejibHas, pa3BETBICHHAs, IIOCIEAOBAaTEIbHO-00BoMHAs (Oaifmac), oOpartHas (peruK)
TEXHOJIOTUYECKHE CBSI3U. VIX CXEMbI U Ha3HAUEHUE.

Onucanne XTC. Buasr mogeneit XTC - onucarensHble U rpadudeckue. OnucarenbHble MOJICTH -
XMMHAYECKas CXeMa M Maremathdeckas Mojaeib. [paduueckue moaenu - (yHKIMOHAIbHAs,
TEXHOJIOTUYECKas, CTPYKTypHas M Jpyrue (creuuanbHble) cxembl. HazHaueHue, nmpumMeHeHue u
B3aUMOCBS3b MOJIEIICH.

3.2. Ananmn3 XTC.

[Tonsitue, 3amaun u pe3ynbrarhl aHanuza XTC - cocrosnue XTC, maTepualbHBIA U TEIUIOBOM
OayaHchl, HOKa3aTeI XMMUYECKOTO IIPOU3BO/ICTBA.

CaoiictBa XTC Kak cucTeMbl: B3aUMOCBSI3aHHOCTh PEKUMOB 3JIEMEHTOB, Pa3IMuue ONTUMAIbHOCTH
2JIEMEHTA OIMHOYHOI'O U B CUCTEME, YCTOMUMBOCTD U CYLLIECTBOBAHUE CTALIMOHAPHBIX PEKUMOB U JP.
MatepuanbHblii U TEIUIOBOM OanaHchl. MeToAMKa COCTaBIEHUS U pacyeTa MaTepUaIbHBIX H
teruioBbIX OanancoB XTC u ee noacucreM. OcoOeHHOCTH pacueTa 0aJlaHCOB B CXEMaX C PELIUKIIOM.
®opMbI TpeicTaBiIeHUs 0anaHCoB (TaOIUIIbI, TUArPaMMBbl U Jp.).

MarepuanbHblii  0anmaHc Ul MacCOOOMEHHBIX M PEAKIMOHHBIX 3JeMeHTOB. lcrnosib3oBaHue
CTEXHOMETPUIECKUX, TEPMOAMHAMUYECKUX M MeX(]a3HbIX OanmaHCOBBIX cooTHOmEeHHH. CTeneHb
HCII0JIb30BAaHNUs CBIPBEBBIX PECYPCOB.

OHTaNbIUMHBIN, SHEPreTHYecKuil (1o MoJIHOM 3Hepruun) u skceprernyeckuit O6amancsl U KITA. Ux
COIIOCTABJIEHUE U HCTIOIb30BaHue B aHanu3e X TC.

3.3. Cunre3 XTC.

ITonsarue u 3amaun cunte3a XTC. OcHoBHbIE 3Tanbl pa3padoTku XTC. Ponp MaTeMaTndyeckux u
ABPUCTUYECKUX METO/IOB.

OcHoBHble KoHUEenuU npu cuHTe3e XTC: MonHOe UCIOIBb30BAHNE CHIPHEBBIX U YHEPIETHUECKUX
pecypcoB, MUHUMU3ALIUS OTXO/I0B, ONITUMAIbHOE UCIOJIb30BaHUE annaparypsl. Ux cogepxanue u
crnocoObl peanu3zanuu. KoMOMHHPOBaHHBIE NMPOU3BOCTBA, COBMEIEHHBIE MPOLECCH, BTOPUYHbIE
SHEPreTUUECKHUE PECYPCHI, SJHEPTOTEXHOJIOTUUECKNE CUCTEMBI, nepecTpauBaeMble X TC, 3aMKHYTBIE,
MaJIOOTXO/IHbIE TPOU3BOJICTBA - MX HOHATHS, OCOOEHHOCTH U IPUMEHEHHE.

OnHOpPOJHBIE TEXHOJOTMUECKHE CXEMbI: CHCTEMa pEeKyNepaTUBHOTO TEII00OMEHa, CcHucTeMa
pasfesieHnss MHOTOKOMIIOHEHTHOW CMECH, CHCTeMa pPeakTopoB. (OCHOBBI IIOCTPOEHHSA UX
ONTUMAJIbHOU CTPYKTYpPBI

Pa3nea 4. IIpomMblsIeHHBIE XMMHYECKHE IPOM3BOICTBA.

XUMUYecKHe TPOM3BOJACTBA PACCMATPUBAIOTCS TMPEIMETHO KaK peanu3alus H3y4eHHBIX
TEOPETUYECKMX OCHOB XUMHKO-TEXHOJOormdeckux mporeccoB U XTC, KOHLENUUN MOCTPOCHMS
BbicokOd(pexTrBHOW XTC. OCHOBHOHM akieHT JenaeTcss Ha (U3MKO-XUMUYECKHE OCHOBBI
KOHLEMNIMN OCTPOEHUSI TEXHOJIOTMYECKON CXEMBI IPOU3BOICTBA U €ro nojacucteM. [IponssoacTso
cepHor kucaotTel. IIpomsBoactBo ammmaka. IIpomsBoacTBo aszoTHOW Kucnotel. IIpoms3BoactBo
CTHpOJIA.

Pa3nes 5. CoBpeMeHHbIe TEHIEHIIUHM B PAa3BUTHH XMMHYECKOH TEXHOJIOTHH.

Texyiee cOCTOAHME XMMHMUYECKOH IPOMBIIUIEHHOCTH B MHpPE M TEHACHLIMHU €€ pa3BUTHUS.
[lepcriekTHBHBIE UCTOYHUKHU CBIphS U 3Hepruu. Kiacrtepuzanus XMMHUYECKON NMPOMBIIIIEHHOCTH.
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CoBmMmenieHHble nponecchl. [ mOkue u nepecrpauBaeMble TEXHOJIOTHYECKHe cxeMbl. HoBble XUMHUKO-
TEXHOJIOTUYECKHE MPOIIECCHI U CIIOCOOBI MOTy4YeHUS MPOAYKTOB. HaHOTEXHOMIOTHSI.

4. O0bém yueOHOH TMCHMILUIUHBI:

O0BeM TUCHUILINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
4. 4.

O01asi Tpy10€eMKOCTh M CHUTLTHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 2,67 96 72
B TOM 4YHcJIe B (p)opMe NPAKTHYECKOI MOAT0TOBKH 1,78 64 48
Jlexuuu 0,89 32 24
[Tpaktrueckue 3ansatus (113) 0,89 32 24
8 MOM Uuciie 8 hopme NPaKmuieckol no020moeKu 0,89 32 24
JlabopaTtopHsie paboTsl (JIP) 0,89 32 24
8 MOM Uucie 8 hopme NPaKxmueckol no020moeKu 0,89 32 24
CamocrosiTeqibHasi padoTa 1,33 48 36
CaMOoCTOsTEIbHOE H3YUYCHHE Pa3ICIOB JTUCITUILUIMHBI 1,33 48 36
Buja koHTpOJIS:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeKyTOYHAs aTTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7
Buj nTOroBOoro KOHTpOJIst IK3aMeH

AHHOTanuA padoyeil MPOrpaMMbl TUCUUIIIMHBI

«CucTeMbl yHIpaBJIeHUs] XHMUKO-TeXHOJOrnyeckumu npouneccamm» (51.0.17)
1. Heab AUCHMIVIMHBI — JaTh 0a30Bble 3HAHUS IO TEOPUU CHUCTEM YIPABICHUS XUMMKO-
texHosornueckumiu npoueccamu (CY XTII), npuButh HaBbIKK U yMeHHe aHanu3a cBoicTB X TII kak
00BEKTOB YIPABICHUS U MPAKTUYECKOT0 MPUMEHEHHS TEXHUYECKUX CPEJICTB YIPABICHMUS.
2. B pe3ysibTare u3y4yeHHus TUCHHUIIUHBI 00YYAI0OLIUIICS T0JIKeH:
Obnadamy creayoIMMU KOMIIETEHIIMSAMU U UHIMKATOPaMH UX JIOCTUKEHUS:
OIIK-4.6; OIIK-4.10; OIIK-4.13; OIIK-4.16.
3namu:
- OCHOBHBIE MOHATHUS TEOPUH YIIPABIICHUS;
- CTaTUYeCKHEe U TMHAMMYECKHE XapaKTepUCTUKH OOBEKTOB yIpaBiieHHs; OCHOBHbIE BUAbI CAY u
3aKOHBI PEryJIHPOBAHUS;
- TunoBble CAY B XMMHYECKOW NPOMBILIUIEHHOCTH; METOABl U CPEACTBA M3MEPEHMSI OCHOBHBIX
TEXHOJIOTUYECKUX NTapaMeTPOB;
- ycroiuuBocTh CAY;
- OCHOBHbIe MOHATHS O HenuHeilHbIXx CAY, peneilHbIX cucTeMax, JIOTMYECKHUX aJrOpUTMax
YIIPaBJIEHUS, aJalTUBHBIX U ONTUMAJIBHBIX CUCTEMAX YIPABJICHHUS.
Ymemo:
- OTIPENIENATh OCHOBHBIE CTATHUECKUE U JMHAMUYECKUE XapaKTEPUCTUKU OObEKTOB YIPABJICHUS;
- BBIOMpATh PallMOHAJIBHYIO CUCTEMY PEryJIUPOBaHUS TEXHOJIOTMUECKOT0 IpoIiecca;
- OLleHUBaTh ycToHunBOCTH CAY;
- BBIOMpPATh KOHKPETHBIE TUTIBI TPUOOPOB Jyist fuarHocTuku X TII.
Bnademy:
- METOJaMH TEOpUH aBTOMAaTHYECKOIO PETYJIMPOBAaHMS, OPraHW3allMd W pacyera CUCTEM
ONITUMAJIHOTO YIPaBJIEHUSI MAallMHAMHU U 000pYyIOBaHMEM IPOU3BOJICTBA BBICOKOTEMIIEPATYPHBIX
(GYHKIIMOHAJIBHBIX MaTepHAJIOB.
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3. Kpatkoe coaep:kanue AU CHHILIHHBI

Pasnen 1. OcHOBHBIE MOHATHUS YNpPaBIEHUS] XUMHUKO-TEXHOJIOIMUECKUMHU IIpoLeccaMH. 3HAYEHHE
aBTOMAaTHYECKOI'O YIPaBJICHUS ISl Pa3BUTHS XUMMUYECKOW NPOMBIIIIEHHOCTH. (OCoOeHHOCTH
YIOPaBIEHUS XMUMHUYECKUM HPEINPUITHEM U XUMHKO-TEXHOJOTMYECKUM IpoleccoM. TexHuko-
HSKOHOMHMUYECKUH 3(QQPEeKT BHEIPEHHsS aBTOMATU3UPOBAHHBIX CHCTEM YyIpaBiieHHs. Poib cucrem
yIpaBieHus: B 00ecreueHnu 0e30MaCHOCTH XUMHUYECKOTO MPOU3BOJICTBA U OXPaHbI OKpPY’KaIOIIeH
cpenpl. OcHOBHBIE TepMHHBI U onpeneneHus. Mepapxus ymnpasieHus. OCHOBHBIE ITPHHIIMIIBI
ynpasnenusi. Knaccudukanus cucrem ynpasienus @ynkiuonanshas crpykrypa CAY. Ilokazarenu
KauecTBa YIIPABJICHUS.

Pasnen 2. OcHOBBI Teopuu aBTOMarudeckoro ympasieHus. Martemarnueckue mozaenu CAY.
Hunamuueckue xapakrepuctuku CAY. Hcnonb3oBanue ONepalMoOHHOTO UCYMCIICHUS IS aHAIU3a
CAY. Tunosble JMHAMHYECKHE 3BE€HbS. BpeMEHHbIE U YaCTOTHBIE XapAKTEPUCTUKN. DKBUBAJIEHTHbBIE
npeoOpa3oBaHusl CTPYKTYPHBIX CXeM. YcToWunBocTh JHHEWHBIX CAY ¢ 00paTHOW CBSI3bIO.
Knaccudukanuss 1 OCHOBHBIE CBOICTBa OOBEKTOB yIpaBlieHHS. METOIbI ONpeaesieHUs] CBOWCTB
00BbEKTOB ynpaBieHus. OCHOBHbIE 3aKOHBI PEr'yIUPOBaHUs. Peryisaropsl Ha OCHOBE HCKYCCTBEHHBIX
HelipoHHbIX ceTel. L{udpossie n podacTHBIE cUCTEMBI YIpaBieHHus. Br100op 3aKoHa peryanpoBaHus
U OIIpEZICIIEHUE ONTUMAIBHBIX [1aPAMETPOB HACTPOMKH ITPOMBIIIIJIEHHBIX PETYJIATOPOB.

Paznen 3. M3MepeHue TEXHOJOTMYECKUX MapaMETPOB XUMHUKO-TEXHOJOTHYECKOTO IIpolecca.
I'ocynapcTBeHHass cUCTeMa IMPOMBILUIEHHBIX MPUOOPOB M CPeACTB aBToMaru3auuu. OCHOBHBIE
TEPMUHBI U OIIpeIeTIeHUs METposioruu. Mertobl uzmepenuil. Cpenctsa U3MepUTENbHON TEXHUKH, UX
CTaTMYeCKUe M JAuHamuueckue cBoiictBa. [lorpemnoctn wu3Mmepenuil. CrocoObl mnepenauu
uHpopmanun Ha paccrosaue. Opranuzamus nuctaHumonHou amarHoctuku XTII. M3mepenue
OCHOBHBIX TEXHOJIOTUYECKUX MTAPaMETPOB: 1aBJICHNUs, TEMIIEPATYPbI, PACX0/1a U KOJIMYECTBA, YPOBHS
KHUJKOCTHU U CBIITyYUX MAaTEpPHaJIOB, COCTaBa U (PU3NKO-XUMUYECKUX CBOMCTB BEILIECTB.

Paznen 4. OcHOBBI IPOEKTHPOBAHMSI ABTOMAaTHYECKMX CUCTEM  YIPABJICHUS XUMHUKO-
TexHoJoruueckumu mnpoueccamu. OcobenHoctu ynpasiaeHuss XTII. PerynupoBaHue OCHOBHBIX
TEXHOJIOTUYECKHUX I1apaMETPOB: pacxoja, NaBleHUs, Temneparypsl, ypoBHs, pH. Texnudeckue
cpeactBa CAY. OCHOBHbIE Pa3HOBHJIHOCTH YIIPABISIOMIUX YCTPOMCTB. THIIbI, XapaKTEPUCTUKH U
pacyeT HUCHOJHUTENbHBIX MEXaHU3MOB M peryaupyoomux opraHoB. OcdopmiieHHEe NPOEKTHOTO
3aJlaHusl Ha aBTOMAaTHU3allMI0 TEXHOJIOIMUYECKOTo mporecca. BoiOop Touek u3MepeHus, KOHTPOJI,
yIIpaBJIIEMBIX MApaMETPOB U YNPaBIAIOMUX Bo3aeicTBUi. CTaHIapThl U YCIOBHbIE 0003HAYECHUS
Ui TexHosnornueckux cxem. OcHoBHble cBenieHus: 00 ACY TII B XuMU4eCKON MPOMBIIIIEHHOCTH.
ITpumeprr ACY TII B xumMudeckoi IpoMbIIUIEHHOCTH. OCHOBHBIE BBIBOJIBI 11O Kypcy. COBpEMEHHbIE
tennennuu B pa3sutuu CY XTII.

4 O0beM yueOHOi JUCHUIIJIMHBI

O0beM TMCUMILIHHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
4. 4.

Oo61asi TPYA0eMKOCTh TUCIHILIHHBI 4 144 108
KonTrakTHasi paboTa — ayAUTOPHbIE 3aAHATHS: 1,34 48 36
B TOM 4YHcJIe B hopMe NPaKTHYECKOH MOATOTOBKH 0,89 32 24
Jlexuun 0,44 16 12
[TpakTuueckue 3anstus (I113) 0,44 16 12
8 MoMm yucie 8 hopme nPaKmuyeckol N0O20Mo6KuU 0,44 16 12
JIaboparopusie padbotsl (JIP) 0,44 16 12
8 MoMm yucie 8 hopme nPpaKmuyeckol N0O20Mo6KuU 0,44 16 12
CamocrosiTesibHas padora 0,67 60 45
CaMOCTOSTEIbHOE U3YUCHHE PA3JICIIOB JIUCITUTLIHHBI 0,67 60 45
Buja koHTpOJS:
JK3aMeH 1,00 36 27
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KonTtakTHas paboTa — MpOMeXyTOYHAsl aTTECTaIHS 1,00 0,4 0,3
[ToaroroBka K 3K3amMeHy 35,6 26,7
Buj nTOroBOro KOHTpoOJIs: JK3aMeH

AHHOTanuA padoyei NPOrpaMmMbl JTUCUUILIIMHBI

«MoaenupoBaHue XUMHKO-TEXHOJIOTH4YeCKUX npoueccos» (b1.0.18)
1.eap THCHUAIIHHBI — GOpMHUPOBaHKE Y 00Yy4aIOIIUXCS 3HAHUN O MOIX0AaX K MAaTEMaTHYECKOMY
ONHMCAaHUIO OCHOBHBIX TEXHOJOTMYECKHX IPOLECCOB, HCIHOJIB3YEMBIX IIPU IPOU3BOJCTBE
Pa3IMYHBIMU METOAAMU U3JETUIl U3 IUIAaCTUYECKUX Macc, 00ydyeHUEe MHKEHEPHOMY MBIIUICHUIO U
KCIOJIb30BAHMIO 3HAHUW B IPAKTUYECKOM AEATEIBHOCTH.
2. B pe3yabTare uzyyeHust JUCHUNIMHBI 00YYAKOIIHIICS TOIKEH:
Obaaoamye clenyomIMUA KOMIETEHIMSMU U HHIAUKATOPaMH UX JOCTH)KECHHUS:
OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4, OIIK-4.5, OIIK-4.7, OIIK-4.8, OIIK-4.9, OIIK-4.10, OIIK-
4.11, OIIK-4.12, OIIK-4.14, OIIK-4.16, OIIK-5.3, OIIK-5.5, OIIK-5.6.
3namo:
- MaTEMaTHUYECKOE OMKUCAHUE IPOLECCOB CMELIEHUS ChIITYYUX MIPOJYKTOB;
- MaTeMaTHU4eCKOe OMHUCAHNE CMEIIEHUS BEICOKOBI3KUX JKUKOCTEHH;
- METOIbI pacuera Haubojiee PAaCHpPOCTPAHEHHBIX B MPOMBINUICHHOCTH MEPEepadOTKH IIaCTMACC
CMECHTEIICH;
- MaTeMaTHUYECKOE ONKUCAaHUE IPOLIECCA BAJIbLIEBAHUS;
- MaTeMaTH4eCKOe OMKCaHne pabOThl OJHOLTHEKOBBIX U IBYXIITHEKOBBIX IKCTPYAEPOB;
- METO/Ibl pacyeTa OCHOBHBIX IIPOLIECCOB, IPOTEKAIOIINX B TEPMOILJIaCTABTOMATAaX;
- METOJBI pacueTa MPOLECCOB, MPOUCXOANINX MPU MPOU3BOACTBE U3JEIHA MPH CBOOOIHOM M
HEraTUBHOM ITHEBMO- BaKyyMHOM (hOpMOBAHUHU.
Ymemy:
- BBIIIOJIHUTH PacyeThl OCHOBHBIX MapaMETPOB IPOLECCa CMELIEHUS ChIITyYUX MPOIYKTOB;
- BBITIOJTHUTH PacyeThl OCHOBHBIX MapaMeTPOB MPOIECca CMEIICHHS BBICOKOBS3KUX KUAKOCTEH;
- BBIIIOJIHUTH PacyeThl OCHOBHBIX MapaMEeTPOB IpOLEcCca BaJIbLIEBAHUS [TOJIMMEPHBIX MAaTEPUAIIOB;
- BBINIOJHUTH PAacyeThl OCHOBHBIX IapaMEeTPOB padOThl OJHOIIHEKOBBIX M JBYXIITHEKOBBIX
SKCTPYAEPOB;
- BBITIOJIHUTD PACUEThI MPOIIECCOB MIACTUKAINH, BIPHICKA U 3aMOTHEHUS (POPMYIOIIUX MOIOCTEH PU
MIPOM3BOJICTBE KOHKPETHOTO U3/ENINs METOJIOM JIUThS MO/ 1aBJICHUEM;
- BBINOJIHUTH PAcCUeThl PA3HOTONIIMHHOCTH W3JENHMA, IMOJy4aeMbIX METOJaMU CBOOOJHOTO U
HEraTUBHOI'O THEBMO- BaKYyMHOI'O (hOpMOBaHUS.
Braoems:
- METOJaMM OIpEAETICHUS ONTHUMAJIbHBIX U PAlMOHAIbHBIX TEXHOJIOTHUYECKUX PEXUMOB PabOTHI
000opy0BaHus JUIsl epepabOTKH MacTMacc B TOTOBbIE U3JIENINS;
- MerojgamMu aHanu3a A(P(GEeKTUBHOCTH paboOThl IepepadaThIBAIOIIET0 O00OpYyIOBaHUS IPHU
IIPOU3BOJICTBE KOHKPETHOTO U3EININS;
- METOJIJaMHU YIPABJIEHUS M PETYINPOBAHMUSI TEXHOJIOTMUECKUMHU IPOIECCaMM, MPOUCXOASIIINMU B
nepepadaTbIBaroIieM 000pyI0BaHUH.
3. Kpatkoe cogep:kanue AU CUUNIUHBI
Pasznen 1. MexanusMsl nporieccoB cMeneHus. Kpurepun kauecTBa CMEIEHUS CHIITYYUX IPOYKTOB.
CMelieHne BBICOKOBSI3KMX KMJIKOCTEW. Pacder mporeccoB, IPOTEKAIOIUX B CMECUTENSX
pasnuyHoro tuna. Pacuer mpouecca BanblieBaHus. Cmerienue. OOmIMe MOHATHS M OINpEIeIeHUs.
Kputepun kadecTtBa cMeIIeHMsI CHITyYUX NPOAYKTOB. CMelIeHHE BBICOKOBA3KUX KHUIKOCTEH.
Wneanu3upoBaHHas KapTHHA CMeELIeHMs. PacdyeTsl MpoueccoB CMEIEHUS! B POTOPHOM CMECHUTEIE
3aKpBITOrO THIIA, JIOTIACTHOM CMECHUTENIE OTKPBITOrO THIA, B cMecuTene OapabanHoro tumna. Pacyer
Mpoliecca BaJIbIIEBaHUS U TETUIOBOM OanaHC BaJbIOB.
Pazpen 2. PacueTsl nporeccoB, TPOUCXOAAIIMX B OJTHOITHEKOBBIX 3KCTPYAEPAX U B ABYXIIHEKOBBIX
skcTpyAepax. Pacder pa®oThl OJHONIHEKOBON MalIWHBI. PacueT 30HBI MUTaHUS OJHOIITHEKOBOM
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MaliiHbl. Pacder 30HBI JO3UPOBAaHUSA OJHOIIHEKOBOW MalIMHBL. PacyeT MOIIHOCTH NpUBOAA
OJTHOIIIHEKOBON MamuHbI. [IpOu3BOANTENEHOCTD TO3UPYIONIEH 30HBI MPU PA3TUYHBIX COYCTAHUIX
1ara Hape3KH ¥ TJ1yOHHBI BHHTOBOTO KaHauia. [I[por3BOUTEIBHOCTD OJTHOIIIHEKOBOT'O SKCTPY/Iepa 10
30HE JO3MPOBAHUS C Y4YETOM THAPABIMYECKOTO COMPOTHBIICHUS ToJOBKU. [IpuHIMI pacdera
(GOPMYIOIIMX TOJIOBOK 3KCTpyAepa. [Ipou3BOAMTEILHOCTh U MOIIHOCTh MPHUBOJA JIBYXITHEKOBBIX
SKCTPyepoB. TerioBoii 6amanc IKCTPyaAepOB

Pasmen 3. Pacderbl mpoleccoB B y3jax IUIACTHKALMM M BIPBICKA TEPMOILUIACTABTOMATOB.
Teopernueckue OCHOBHI Iporiecca TepmodopmoBaHusi. OCHOBBI pacueTa Mporecca IKCTPY3UOHHO-
BBTYBHOTO (hOpMOBaHHUs. PacueT MpoM3BOIUTEIIBHOCTH TEPMOILUIACTABTOMATOB. PacueT namieHus
JUTHhS U CKOPOCTH BIpbIcKa. Pacuer mpomeccoB TepmodopmoBanus. PacueT HarpeBa JTUCTOBBIX
3arotoBoK. Pacyer nporecca cBo6oiHOr0 hopMoBanus. Pacyer nporecca HeraTHBHOro(pOPMOBaHHS.
Pacuer nporieccoB 3KCTPy3NOHHO-BBITYBHOTO (hOpMOBaHUS. PacueT CKOpOCTH 3KCTPY3UH 3aTOTOBKH.
JledopmarimoHHOE MOBECHUE SKCTPY3MOHHBIX 3arOTOBOK.

4. O0beM yueOHO# TUCUUNJINHBI

O0BeM TUCHUILINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
4. 4.

Oo61asi TPYA0eMKOCTh TUCIHILTHHBI 4 144 135
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 1,33 48 36
B TOM YHCJe B (p)opMe NPAKTHYECKOI MOAT0TOBKH 0,44 16 12
Jlekuun 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlabopaTopusbie padoTsl (JIP) - - -
6 mom yucie 8 hopme npaKmuyeckol N0O20Mo6KuU 0,44 16 12
CamocTosiTesibHasi padoTa 2,67 96 72
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3

2,67
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI 95,6 71,7
Buj nTOroBOro KOHTPOJIs: 3auer c oneHKOM

AHHOTanus padoyeil NPOrpaMMspl JUCHUILIMHBI
«®Pusunyeckasn KyJabtTypa u cnopm (b1.0.19)

1 Heap mucoumiamHbl — GOPMUPOBAHUE MHUPOBO33PEHUS U KYIbTYPhl JTUYHOCTH, TPaKIAHCKOMN
MO3UIIMK, HPABCTBEHHBIX KA4YECTB, YYBCTBA OTBETCTBEHHOCTH, CaMOCTOSITEIbHOCTH B TMPUHATUU
pelIeHnid, COCOOHOCTH HCIONIb30BaTh pa3zHooOpa3Hbie PopMbl PU3NYECKON KYIbTYPHI, CIIOpTa U
Typu3Ma JUIsl COXPAaHEHHUS W YKPEIUIEHUS CBOETO 3J0pPOBbS W 3/I0POBbS CBOMX OJM3KUX B
MTOBCETHEBHOM JKU3HH U TPO(HECCUOHATBEHOM e TebHOCTH.
2 B pe3yabTaTe M3y4eHUs TUCUUILINHBI 00yYaIOIIMIACH TOJIKEeH:
Obnadamye cnenymUMA KOMIETSHIIMSIMA U WHIANKATOPAMH UX JOCTH)KCHUS:
VK-1.1, VK-1.2, VK-1.3, VK-7.4
3Hameo:
- HAYYHO-TIPAaKTHYECKHE OCHOBBI (PU3UYECKOM KYJIBTYPHI U 3I0POBOTO 00pa3a )KU3HU;
- BIMSHHUE O3JJOPOBUTEIBHBIX CHUCTEM (PH3UYECKOTO0 BOCHUTAHHUS Ha YKPEIUICHHE 3JI0pPOBbS,
MpOoPUIAKTUKY TPOPECCHOHATBHBIX 3a00JIEBAHUI M BPEIHBIX PUBHIYCK;
- CITOCOOBI KOHTPOJISI U OIIEHKU (PU3UYECKOTO Pa3BUTHS U PUBNUECKOM MMOATOTOBICHHOCTH;
- TpaBWIAa ® CHOCOOBI TUIAHUPOBAHWUS WHIWBHUAYAIbHBIX 3aHATHH Pa3IUYHOM IICJICBOU
HaIpaBJIEHHOCTH;
- UCTOPHIO (PU3UYECKON KYJIbTYPHl U CIIOPTA, MPEICTABICHUE O 3HAYMMBIX CIIOPTUBHBIX COOBITHSIX
HE TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHSI, BAKHEHIIINE TOCTHKEHUS B 00JIACTH CIIOPTA,
- cnoptuBHbIe Tpaauiuu PXTY um. /.M. MenzaeneeBa, HOMHUTh O OABUTaX CIIOPTCMEHOB B T'OJIbI
Benukoit oreuecTBeHHOM BOMHBI 1941-1945 rT.
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Ymemn:

- TOJJICP)KUBATh JOJDKHBIM ypOBEHb (M3UYECKOM MOATOTOBICHHOCTH ISl OOecreueHHs
MIOJIHOLICHHOH COLMAIbHON U MPOPECCUOHANBHOMN 1eATeIbHOCTH;

- MICTIOJIb30BaTh OCHOBBI (PU3NYECKOH KYJIBTYpHI JJIs1 OCO3HAaHHOTO BBIOOPA 37J0pOBbEcOEperarommx
TEXHOJIOTUI C YYeTOM BHEIIHUX W BHYTPEHHHMX YCIOBUH peanu3aluu MnpodeccuoHanbHOMI
JESITENIbHOCTH;

- CaMOCTOSITEIbHO 3aHUMAThCS (PUZNYECKOUN KYIbTYPOU U CIIOPTOM;

- OCYIIECTBIISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHMU3Ma M COOJIIOIaTh IPaBUjIa TUTUEHBI U
TEXHHUKHU 0€30M1aCHOCTH.

Bnaoems:

- CpelICTBaMU U METOJaMH YKPEIUICHHUS 3/10pOBbs, (PU3NUECKOT0 CAMOCOBEPLICHCTBOBAHNUS;

- JIOJDKHBIM yPOBHEM (DU3MYECKOM MOATOTOBICHHOCTH, IS OOECTICUEHUSI MTOJTHOIIECHHOW COITUATbHON
1 Ipo(heCCHOHATIBHON eI TeIbHOCTH.

3 Kpartkoe coep:kanue JMCIHHUIIIHHBI

Pazoen 1. llpenmer @usnueckas KynbTypa u ciopt. Mctopus ®KuC

1.1. Ilpeomem usuueckaa kKymvmypa u cnopm. 3ala4d U MECTO TUCIHMIUIMHBI B IOATOTOBKE
OakanaBpa. Opranuzanus y4eOHOTO Ipoliecca B paMKax JIEHCTBYIOIIEH PEHTHHTOBOM CHCTEMBI.
TpeboBanus k 3auery.

1.2. UCTOPUSA CIIOPTA. [IlpoucxoxaeHue ¢usnMueckux ynpaxHeHudt u wurp. JpeBHue
omummuaznsl. Onmummnuiickoe aBwkeHue. CropTuBHBIE OOIIECTBA: HCTOPUS  (U3KYIBTYPHO-
CHOPTUBHBIX OOIIECTBEHHBIX opraHu3auii. CnopTcMeHbl B Toibl Benkoil oTeuecTBeHHOM BOWHBI.
Pasoen 2. OcHOBBI 310pOBOTO 00pa3a KU3HU

2.1. BpauebHuiti KoHmpoib U CAMOKOHMPOb HA 3AHAMUAX PUULECKOL KYIbMYPOU U CHOPMOM.
BpaueOHblii KOHTpoinb UM BpaueOHOE OCBHAETENbCTBOBAaHME. llemaroruueckuidi  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METOJIbI, TOKa3aTelu, KpuTepuu U omeHku. [Ipodunaktuka
CHOPTUBHOrO TpaBMaTu3Ma. OCHOBHBIE BU/bI TPABM y pa3HbIX cnernuanu3auuid. OkazaHue nepBoi
MIOMOIIH JIJIS1 CTYICHTOB BY30B XUMHUKO-TEXHOJIOTHYECKOTO MPOUIIs.

2.2. Tueuenuueckoe obecneyeHue 3aHAMUL 0300POSUMENbHOU PU3ULECKOU Kyaibmypotl. | urueHa
(U3MYECKOTO BOCIHUTAHUA U CIOpTa. Pexxum muTaHus NpU 3aHIATUSIX (PU3HUECKON KyIbTypoill u
cnoptoM. ConnanbHas rurueHa. CounaabHO-OMacHbIe 00JIE3HU U Mepbl PO UITAKTHKY.

Paszoen 3. buonornueckre 0CHOBBI (PU3NYECKOI KyIbTYpHI U CIIOpTa

3.1. Buonocuueckue ocHosvl Qusuueckou Kyavmypvl u cnopma. OpraHu3M 4elloBeKa Kak eIuHas
caMmopasBHBarolIasics O6uosnorndyeckas cucrema. dusznueckoe pa3BuTHE uelnoBeKa. JlBUrarteiabHas
aKTUBHOCTb M €€ BJIHMSHHE Ha YCTOMYMBOCTb, M aJalTallHOHHBbIE BO3MOXXHOCTH YEJIOBEKa K
YMCTBEHHBIM M (PU3MYECKUM Harpy3KaM IpU Pa3IudHbIX BO3/IEHCTBHSIX BHEIIHEH Cpeibl.

3.2. Obpas scusHu u e2o ompadicerue 8 npoGheccuoHaIbHOU dessmenbHocmu. 310POBbe YeITOBEKa KaK
LIEHHOCTb. 3JI0OPOBBII 00pa3 JKM3HM M €ro cocTaBisionive. Poiab M BO3MOXKHOCTH (hU3HUYECKOMH
KyJIbTYpbl B oOecrieueHuu 370poBbsi. CoLMaNbHBIA XapakTep IOCIEACTBUN A 370pOBbS OT
yInoTpeOIeHnsT HAapKOTUUECKUX CPENCTB M JIPYrMX mcuxoakTuBHBIX BemiecTB (ITAB), nomuura u
MUIIEBBIX 100aBOK B CIIOPTE, AIKOT0Jis U TaOaKoKypeHHsl. JJonMHr Kak MCKYCCTBEHHOE MOBBIILIEHUE
¢u3nyeckoil paboToCOCOOHOCTH U €ro OTpULIATEIbHbIE TOCIEICTBUS.

Pasoen 4. TlpodpeccruonanbHO-NpUKIaaHas pU3NUecKasi KyJbTypa U CIIOpT

4.1. Obwas ¢husuueckas u cnopmusHas nOO20MOBKA CMYOEHMO8 8 00paA308amMeNbHOM npoyecce.
MeTtoauueckue nNpuHUIUNBl pusndeckoro BocnuTaHus. OCHOBBI M 3Tallbl O0YYEHHS JBHKEHUSM.
Paszutue ¢usnueckux xauectB. opMupoBaHHEe NCHUXUYECKUX KAa4yeCTB B Iporecce (HhrU3nIecKoro
BocnuTanus. CrioptuBHasg mojaroroBka. CTpykTypa MOJATOTOBIEHHOCTH CHOpTCMeHa. MaccoBblit
CIIOPT M CIOPT BBICIINX JOCTUKEHUH, UX 1ENU U 3a1a4i. CIIOPTUBHBIE COPEBHOBAHUS KaK CPEICTBO
¥ METOJ1 O0IIeH 1 criennaTbHON (PU3UIECKOM TTOJITOTOBKHU CTY/IEHTOB.

4.2. Qusuueckasn Kyibmypa u cnopm 6 npogeccuonaivhol oesmenvnocmu oakanaspa. Jlndanas u
COLIMAJIbHO-9)KOHOMUYECKas HEOOXOAMMOCTh MCUXO(PU3NYECKON MOATOTOBKM YeNOBEKa K TPYAY.
Mecro IIIIPII B cucteme moarotoBku Oyaymiero cneuuanucra. IlpousBojacTBeHHas ¢unueckas
KynbTypa u cnopt. IIpomsBoactBeHHass ruMHacThka. OcoOeHHocTH BbiOOpa (opMm, METONOB U
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cpenctB (U3MYECKOW KyJbTyphl W cIOpTa B pabodee W CBOOOIHOE BpeMs CIICIHAIUCTOB.
[Tpodunaktuka npodeccuoHanbHBIX 3a00J€BaHUN CpeACcTBaMH (DPU3UYECKON KYIbTYphl M CHOPTA.
JlONOJIHUTENbHBIE CPEJCTBA IOBBIIEHUA O0Oued M mnpodeccuoHalbHOW pPaboTOCIIOCOOHOCTH.
Bnusinne nHAMBUYAIbHBIX 0COOEHHOCTEH M CAMOCTOSATENBHBIX 3aHATHH (PU3MYecKOr KyIbTypol U
CIIOPTOM Ha OpPTraHU3M.

4 O0beM yueOHOi JUCHUIJIMHBI

Cemectp
Bcero
Bunpl yue6HOM paboTh 1 cemectp 4 cemectp
3 Axan. 3E Axan. 3F Axapn,.
9. 9. 9.
OO61mast TpyA0€MKOCTh JUCIUILITHHBI TIO 2 72 1 36 1 36
y4eOHOMY TUTaHY
KonTtakTHas pa6oTa — ay1UTOPHbIE 2 72 1 36 1 36
3aHITHS:
Jlexuuu (Jlek) 0,22 8 0,11 4 0,11 4
ITpaktrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
Buja uTOroBOro KOHTpOJIs: 3auer 3auer
Beero Cemectp
Bunpl yue6HO# paboThl I cemectp 4 cemectp
3E Actp. 3E Actp. 3E Actp.
q. q, 9.
OO0m1as TpyA0€MKOCTh JUCITUILUIHMHBI 110 2 54 1 27 1 27
y4eOHOMY IUIaHY
KonTakTHas padora — ay1uTOpHbIE 2 54 1 27 1 27
3aHATHS:
Jlexmm (Jlek) 0,22 6 0,11 3 0,11 3
[Tpaktuyeckue 3anstus (I13) 1,78 48 0,89 24 089 | 24
Bujx HTOroBOro KOHTPOJIS: 3ader 3ader

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«JlaGopaTopHbIii NPAaKTUKYM 10 oprannyeckoii xumun» (61.0.20)
1 Ieap AUCHUIUVIMHBI — TPUOOpETEeHHE CTYJAEHTAaMH OCHOBHBIX 3HAaHWH W HAaBBIKOB IS
OCYIIECTBJICHUSI CHHTE3a OPTAaHNYECKUX BEIIECTB.

2 B pe3yabTaTe U3y4eHUsl JUCHUIIMHBI 00yYAKOIIUICA TOIKEH:

Obnadams CleyIONMMA KOMIIETCHIIUSAMU U UHAMKaTopamu ux poctmwkenns: YK-1.1; YK-1.4; VK-
1.5; OIIK-1.10.

3nams:

— TEXHHKY 0€30MacCHOCTH B Ja0OPATOPHUN OPTaHHYECKON XUMHUU;

— TIpUHIHUIEI 0€30MacHOTO 0OpalleH!s ¢ OPTaHUYECKUMU COSTUHEHUSIMU;

— METOJBI U BUJBI XpoMaTorpaduu Ui ONpeIeNIeHUs] COCTaBa PEaKIIMOHHON CMeCH;

— TEOpPETHYECKHE OCHOBBI CIIOCOOOB BBIICTICHUS, OYUCTKH W HJICHTU(QUKALUUA OPTaHHMYECKUX
BEIIIECTB;

— DKCIIEPUMEHTAJIbHBICE METOJBI IPOBEJICHUS OpPraHUYEeCKHX peaklud, MPOTEKAIINX II0
Pa3TUYHBIM MEXaHU3MaM;

— OCHOBHBIE 00IIIME METOIMKH B3aUMHOM TpaHC(HOpPMAINH KITACCOB OPTaHUYECKUX COSTMHEHUN.
Ymemo:

— TPUMEHATh TEOPETUYCCKHE 3HAHUS W  DKCIEPUMCHTAJIbHBICE METOJBI  HCCICAOBAHUS
OpPraHWYECKON XUMHUU TIPH PEIICHUH MPO(PEeCCHOHATBHBIX 33]1aY;
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— cdopMynupoBarh mpobdiaemMy U 060CHOBATH BHIOOP MPUOOPOB U IKCHEPUMEHTAIBHBIX METO/IO0B
MCCIIEIOBAHMS, TOCTABUTh LIEJIH U 33141 U HAMETHUTD ITyTH UX JOCTHKCHHUS;

— CHHTE3UPOBATh COCTUHEHHUS MO MPEIJIOKEHHON METOINKE;

— TIPOBECTH BBIACICHHE U OYUCTKY CHHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUYECKUX 3HAHUN
110 OPTaHUYECKON XUMHH;

— BBIOMpATh PaMOHAIBHBIA CLIOCOO BBIICICHNS M OYUCTKA OPTaHUYECKOTO COSTNHEHNS;

— IPEICTaBIIATH JaHHBIE JAOOPATOPHOTO UCCIICIOBAHMS B BUJIE TPAMOTHO O()OPMIICHHBIX METO/IVK;
— TMPOBOJWTH AHAIM3 W KPUTHUYECKH OIICHUBATh MOJYYCHHBIE SKCIEPHMEHTAIbHBIC JaHHBIC,
00001maTh 1 JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX ONBITOB;

— BBIOpaTh cr1ocod WACHTU(HUKAIIMHE OPTaHUYECKOTO COSTUHEHHUS.

Bnaodemu:

— KOMIIJIEKCOM COBPEMEHHBIX SKCIEPUMEHTAIBHBIX METOJIOB OPTaHUYECKON XUMHUH ISl PELICHHUS
KOHKPETHBIX HCCIIEIOBATEIILCKUX 33/1a4;

—  9KCHEPHUMEHTAJIbHBIMU METOAAMH IPOBEICHHS OPTaHMYECKUX CHHTE30B.

— OCHOBHBIMH METOJaMHU HJICHTU(PHKAIUN OPraHNYECKUX COCTMHEHHUN

— mnpueMaMu 00pabOTKHM M BBIJCICHNSI CHHTE3UPOBAHHBIX BEIIECTB;

3HAaHUSIMH OCHOBHBIX 3aKOHOB OPraHMYECKOW XUMHH [UIS COJACP)KATeIbHOW WHTEepIpeTaluu
MOJTYYEHHBIX 3KCIIEPUMEHTAIBHBIX PE3yIbTaTOB.

3 Kpartkoe coaep:xxanue JUCHUMILIHHBI

Paszoen 1. «llpasuna u memoowt pabomwl 8 1aOOPAMOPUU OPSAHUYECKOU XUMULLY

1.1.IIpaBuna 6e3omacHoOi paboOThI B JIAOOPATOPHH OPTraHUYECKON XUMHH

Be3omacHeie mpuemMsl U TipaBuiia padoOThI B Ta0OPATOPHH OPraHUIECKONH XUMUHU.

1.2.MeTtob1 paboThI B 1a00paTOPUH OPTAaHUYECKOW XUMHUHN

O6mue metonasl paboTHl B JiabopaTtopuu opranudecko xumuu. HarpeBanme. OxiaxaeHwue.
IlepememmuBanue.

1.3.JIaboparopHnas mocyzaa, 000pya0BaHHE U IPUOOPHI

[Tocyna, Hanbomnee yacto mpuMeHsieMasi B 1aboparopuun. [Ipubopsl 11 onpeaenenus TeMneparypbl
iaBienus. Becel. Tepmometp. Potopuelit ucmaputens. Pedpakromerp.

Pazoen 2. «Memoowsl uoenmughukayuu, ouucmru u 8bi0eNeHUsl OP2AHULECKUX COCOUHEHUL»

2.1. Xpomarorpadus

Wnentudukanus opraHuyecKux BELIECTB MOCPEICTBOM pazIu4HbIX BUJIOB Xpomarorpadpuu (TCX,
xpomarorpadus Ha Oymare, moHooOMeHHass xpomarorpadus, BOXKX). [Ipumenenne TCX nns
UICHTU(QUKAIIUN OPTraHMYECKUX COEeIUHEHUI. AICOpOEHTHI M 3IIIOEHTHI, Hcnonb3yeMble B TCX.
Bri6op amoenTa. O6Hapyxenue BemectB. OOHapyxeHue BemecTB. KoadhuiueHt yaepx uBaHus.
Koaddunment pacnpenenenus. Pabora ¢ kanuuispamu.

2.2.MeTozpl OYMCTKHU )KUIKUX BeriecTB. [leperonka

OKCTpakuus, A U3BJICUEHUS (BBIIACJIEHUS) OPraHUYECKOro BELIECTBA W3 BOJABI. DKCTPAKIMS C
MOMOIIBIO JETUTEIbHON BOPOHKH. BhICyIMBaHue 3KCTpakToB ocymmreneM. [leperonka. Bumabl
neperoHku ((pakuuMoHHAs, BaKyyMHas, IEpEeroHKa C MapoM, MNpU aTMOC(HEpPHOM JIaBJICHUH).
BeicymmBanue xuakocreil. Ocymmrenu. OmnpeneneHue TeMreparypbl KuneHuss 1 KoadduineHta
npenomiieHus. @pakiuoHHas meperoHka. Pabora ¢ ¢uibTpoBasnibHON Oymaroil. OTroska
pacTBOpUTEIIS.

1.3. MeTo/1bl OUMCTKH TBEPBIX BemiecTB. [lepekpucramuzanus

MeTtonpl O4MCTKM TBepHAbIX BemiecTB. Bosronka (cyOnmumanusi). Temmeparypa BO3TOHKH H
TeMmIeparypa IUIaBJICHHs, BO3rOHsoIIerocs BemectBa. [Ipubop /s Bosronku. Ilepeocaxnenue.
[Tepexpucramumzanusa. Otanbl Tnepekpuctaumzanuu. [lonbop pactBopurtens. HacbimeHHBbIH
pactBop.  lopsiuee ¢QunabTpoBaHue, BakyyMmMHass ¢uibTpanusa. OnpeneneHue TeMIepaTypsl
iaBieHus. TemnepaTypa miaBieHHs] CMEIIaHHOW MPOOBI.
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Pazoen 3. «Cunmes opeanuueckux coeOuneHuti»

3.1. CunTessl

[enu u 3aa4n SKCIIEPUMEHTA B OPraHUYECKOM cHHTe3€e. TeopeTnuueckre oCHOBHI potiecca. Beidop
ycnoBwuii peakiuu. Pacuer cuntesa. O0mue npaBuia MoAroTOBKH U MPOBEJCHUS CUHTe3a. TexHuKa
6esonacunoctu. [lpubGop ansa mpoBenenus cunre3a. IIpoBenenue ombita. KoHTposnb 3a xo10M
peakuuu. Brplnenenue, ouuctka M aHanu3 npoaykra. CHHTE3bl BELIECTB Pa3IMYHBIX KJIACCOB
OopraHu4eckux coenuHeHuil. [IpoBeneHne sKcrepuMeHTaIbHbIX METOA0B UCCIEOBAHUS PEAKIIUI.
[IpoBenenue peakuuii, IPOTEKAOLIIUX 10 MEXaHU3MAM:

- HyKJI€O()UITBHOTO 3aMEeIlleHUs] — CHHTE3 IaJIOT€HaIKaHOB;

- HYKJICO(UIBHOTO NPUCOCAUHEHUS] — CHHTE3 CIIOKHBIX 3(UPOB KapOOHOBBIX KHCJIOT, aMHUIOB
KapOOHOBBIX KUCJIOT, a30TCOAEPKAIUX aJIbJACTUAOB U KETOHOB;

- 2JEKTPO(PUIBHOTO 3aMEIIEHHUs] B QpOMAaTHUYECKOM PSY — PEaKuy HUTPOBAHH, OPOMHPOBAHUS,
cynb(pupoBaHus;

- peakuuil 1Ma30TUPOBAHUS U a30COUYETAHNUS;

- peaknuii OKUCIeHUs (CMHTE3 alleToHa, 1,4-06H30XMHOHA, OCH30MHOM KMCIIOThI) U BOCCTAHOBIICHHUS.

4 O0beM yueOHOI JUCHMIIIIHHBI.

Buy yueGHoii paGoTeI O0LeM TUCHUIITHHBI

3E AKaj. 4. AcTp.u.
OO01mast Tpy10eMKOCTb JHCHHUIIIHHBI 4 144 108
KonrakTHas pa0dora — ayIMTOPHBIE 3AHATHA: 2,22 80 60
B TOM 4mcJje B popMe NPAKTHYECKOI MOATO0TOBKH 1,11 40 30
Jlexuun - - -
[TpakTnueckue 3anstus (I113) - -
JlaboparopHbie paboTsl (JIP) 2,22 80 60
6 mom yucie 8 hopme npaKmuueckol no020moeKu 1,11 40 30
CamocTosiTesibHasi padoTa 1,78 64 48
KonTakTHas camocTosTenpHas paboTa 0,4 0,3

1,78
CamocTosITeIbHOE H3YUCHHE Pa3/IeTIOB AUCITUTLUIMHBI 63,6 47,7
Bua MTOroBOro KOHTpOJIs: 3a4éT Cc oeHKoi

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«MHCTpyMeHTaIbHbIE METOAbI XUMHYECKOI0 AHAJIM3a B XUMHU4YecKkoi TexHosorun» (51.0.21)
1. Hea» qucuMmIMHBI — MPHOOpETeHNEe 00yUYarOIUMUCS 3HaHUI IO OCHOBHBIM I'PYyIIaM METOJI0B
XUMHUYECKOTO  aHanM3a, Haubojiee MIMPOKO  TNPUMEHSEMBIX B  [POMBIIIEHHOCTH U
HCCIIeIOBATENbCKON paboTe, a TakkKe KOMIIETEHLHH, HEOOXOAUMBIX XMMUKaM-TEXHOJOraM BCeX
CHELMATIBbHOCTEN IS PEIICHNs] KOHKPETHBIX 33/1a4 XMMUYECKOTO aHAIN3a.
2. B pe3yabTaTe 0CBOEHHUS TUCHUILUIHHBI CTY/AEHT H0JI/KeH !
O6nagath caeayOUMMI KOMIETEHIUSIMU U UHAUKATOPAMH UX JTIOCTHXKEHUS:
VYK-1.1; YK-1.2; YK-1.3; YK-1.4; OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.5; OIIK-1.6; OIIK-5.2
3namo:
- TeOpeTHYeCcKue 0CHOBBI MeTo10B IMXA;
- ripotiecchl (POPMHUPOBAHUS AHATTUTHUECKOT0 CUTHaja B pa3nuuHbix UMXA;
- pacCMOTpEHHUE MPUHLIUIIOB U3MEPEHUH B CTaHAAPTHBIX MPUOOPax; - ocHOBBI MeTposorun UMXA B
cootBeTcTBUU ¢ pekomeHaanusamu NIOITAK.
Ymemo:
- IOpUMEHATh NPUOOpETEHHBbIE TEOPETUYECKHME 3HAHMsI W TNPAKTUYECKUE HaBBIKU B
poeCCHOHATLHOM IeATENFHOCTH JUTSl PeIICHHsI KOHKPETHBIX XUMHKO-aHATUTHUECKUX 3aj1ay;
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Braoemy:

- Meronosiorned UMXA, mHUpoKo NCIONB3YEMBIX B COBPEMEHHON aHAIIUTUYECKON MTPAKTHKE;

- cucTeMol BbIOOpa METO/la KaUeCTBEHHOTO U KOJIMYECTBEHHOI'0 XMMHUYECKOI'O aHAJIN3a; - OLCHKON
BO3MOKHOCTEH METO/Ia aHAIN3a;

- OCHOBHBIMHM CIOCOOAMHM  METPOJIOTMYECKOH 00pabOTKM pPe3ysbTaTOB  KOJUYECTBEHHOI'O
XUMHUYECKOI0 aHaJIn3a.

3. KpaTkoe conep:kanue TMCHUIIHHBI

Ob6mas xapakrepuctuka MMXA. OcHOBHBIE HCTOUYHUKU IOTPEIIHOCTEN pE3ysIbTaTOB aHAIW3a U
cniocoObl ux oueHku. OueHka Ipejena oOHapyKeHus ¢ ucnoiab3oBaHueM ¢opmynsl Kaiizepa u
CTaHJIAPTHOI'O OTKJIOHEHMSI MUHHUMajbHOro netektupyemoro curHaina no MIOITAK. Jluneinslit
JMara3oH olpeessseMblx KoHLUeHTpauuil. CtannapTHele 00pa3sl coctaBa. OCHOBHBIE aHAINTUKO-
METPOJIOTHUECKUE XAPAKTEPUCTUKHA METOJIOB M PE3yJIbTaTOB aHAIN3a, CIIOCOOBI UX OLEHKH: Ipeel
oOHapyeHMsl, KOA(PGHUIMEHT 4YyBCTBUTEIBHOCTH, TIpPAHMLBI JMANA30HOB  OIpPEENIIEMBbIX
COJIEp’KaHUM, CEIEKTUBHOCTb, IPELIU3UOHHOCTb, IPAaBUIIBHOCTD, 3KCIIPECCHOCTb.

MeTtoapl mpo6ooTOOpa, pa3aeiieHus U KOHIIEHTprupoBaHus BemecTB. Metononorus UMXA. ITpuemsr
KOJIMYECTBEHHBIX M3MEPEHUH (METOJA IpaJlyMpOBOYHOM 3aBUCHMOCTH, BHEUIHETO U BHYTPEHHETO
CTaHJapTa, MeTOJ /100aBOK). AHAJUTUYECKHE M METPOJOTMUECKHE XapaKTEPUCTHKU Pa3JIMYHbIX
MHCTPYMEHTAIBHBIX MeTO/I0B. [loHsTHE 00 arTecToBaHHOW Metoauke. [Ipobiemsr BeIOOpa mMeTona
ananuza. O6o6mennbie cBegenuss o 'OCT P HMCO 5725 (2002). O6mas XxapakTepHUCTHKa
CIEKTPAJIbHBIX METO/A0B aHanu3a. Knaccudukanus cnekTpalbHbIX METOA0B aHaiu3a. [lonydenue
XMUMHUKO-aHAIUTUYECKON MH(OpPMAlUU NpU B3aUMOJCHCTBUU 3JIEKTPOMArHUTHOIO H3IY4YEHUS C
BELIECTBOM. ATOMHAsI U MOJIEKYJISIPHAsL CIIEKTPOCKONHSI. AOCOPOIIMOHHBIE U SMUCCHOHHBIE METObI
aHain3a. ATOMHO-DMHCCHOHHBI CIEKTPAJIbHBIA aHalu3. TeopeTHUecKne OCHOBbI ATOMHO-
HSMHCCHOHHOTO CIEKTPaTbHOTO aHanu3a. VcTouHuku BO30YXIeHHS CcHekTpoB. KauecTBeHHas
XapaKTepUCTHKA AaHAJIUTHYECKOTO CUrHajla. VIHTEHCHMBHOCTb CHEKTPAJbHBIX JIMHUM Kak Mepa
coZiepKaHusl dJIeMeHTa B npobe. DakTopsl, BIUAIONIME HA HHTEHCUBHOCTh CHEKTPAIbHBIX JTHHUH.
CnexTpasnbHble TPUOOPBI U CIIOCOOBI PErUCTPALMK CHEKTPa. paciiu(ppoBKa IMUCCHOHHBIX CIIEKTPOB
U HICHTU(UKAUS SJIEMEHTOB IO MX CIEKTpaM. ATOMHO-3MHCCHOHHBIA aHAIN3 C WHAYKTUBHO
cBsi3aHHOM mazMol. KonmuecTBeHHBIH aHanu3. ATOMHO-3MHCCHOHHAs (OTOMETpHUS IUIAMEHH.
["a30Bble MIamMeHa Kak BUAbl HU3KOTEMIIEpaTypHOH Mia3Mbl. biok-cxema miameHHoro ¢GoToMerpa.
Bo3MokHOCTH MeToJa M €ro orpaHuueHus. AHUOHHBIH M KaTHOHHBIM 3¢¢exTel. OOnactu
pUMeHEeHUs. ATOMHO-abcopOuMoHHas cnekTpoMeTpus. OOmias XapakTepucTHKa MeTojla U
aHAJIMTUYECKOro curHana. IlormomieHue 3eKTPOMarHuTHOIO U3IY4EeHUs CBOOOJHBIMH aTOMaMH.
brok-cxema npubopa. cTouHnkr MOHOXpOMATUUECKOT0 U3ydeHus. CriocoObl aTOMU3AINH TTPOOHI.
CpaBHEHHE aHATUTUYECKUX XapaKTEPUCTHUK METOJ0B aTOMHON aOcopOLMU M aTOMHOW SMHCCHU.
AHanmuTHyeckass ~ MOJIEKYJSIpHAash  CHEKTPOCKONHs.  MeTonbl  ONTHYECKOM  MOJIEKYJISIPHOM
CIEKTPOCKONMHU. XapaKTepUCTHKA AHAIUTUYECKOro cUrHaia. lloryomieHne 371€KTpOMarHMTHOTO
U3JTy4eHUs] MOJIEKYJIaMH. DJIEKTPOHHBIE IEPEXO0/Ibl U CIIEKTPHI MOIJIONIEHUs MosIeKyJ1. 3akoH byrepa-
JlamGepra-bepa. Momspublii  ko3ddunment nornomeHus. CHekTpopoTOMETpUUYECKHH U
¢doromeTpuueckuil aHanu3. ONTUMHU3aLUS YCIOBUN aHATUTUYECKUX omnpeaeneHuil. OTKIOHEHUs OT
3akoHa byrepa-JlamOepra-bepa. Anmaparypa ans crnekTpo- M (OTOMETPUYECKUX H3MEpPEHHH.
TouHoCTh pe3ynbTaroB (oToMeTpuueckux onpeaeneHud. JuddepenunanbHas (OTOMETPHS.
Mertoabl  cniekTpooTOMETpUYecKoro THUTpoBaHus. @Duyopumerpuueckuid anamus. IIpupona
aHaJIMTUYecKoro curHana QmayopecueHuuu u (ocdopecuenuu. KBaHTOBbIM U 3HepreTnyeckuit
BbIXOJbl. DakTophl, BIMAONME HAa WHTEHCUBHOCTh QuiyopecueHuuu. TemmnepaTypHoe u
KOHIEHTPALMOHHOE TylIeHue (iyopecueHlnu. 3epKajabHasi CUMMETPHUS CIIEKTPOB IMOTJIOIIEHUS U
ucnyckanus (mpaswio JleBmmua). 3akoH BaBuioBa. Cxema (yopUMETpHUECKUX H3MEPEHH.
Beibop mnepBUYHOTO M BTOPHUYHOTO CBETOMUIBTPOB. ['pagynpoBOoYHas 3aBUCHUMOCTH U
KOJIMYeCTBEHHBIN aHanmu3. TypOunumerpuueckuid M HepelIOMETPUYECKH METOJbl aHalIn3a.
Paccesnue cBera nucnepcHbIMU cucteMaMi. CBsI3b ONITHYECKON MIJIOTHOCTH IUCIIEPCHOM CUCTEMBI C
KOHIIEHTpauueil onpenenseMoro BemecTBa. KoagduuueHT MyTHOCTH cucTeMbl. TeopeTnueckue
OCHOBBI TypOuaumeTrpuu u Hedenomerpun. YpaBHeHue Panes. CpaBHUTENbHAs XapaKTepUCTUKA
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AQHAJIMTUYECKUX CUTHAJIOB B TYpOMAMMETpUH M HedenomeTpuu. TpeOoBaHUs, NMperbsABIsIEMble K
UCTOJIb3yEeMbIM aHAIMTHUECKUM peakuusaM. OOmias XapakTepuCTHKa IEKTPOXUMUYECKUX METO/I0B
aHanu3a W MxX kiaccudukanua. Kiaccudukauus 37I€KTpOAOB B IEKTPOXMMUYECKMX METOJax
aHanmu3a. Ilosmsgpusyemsle M HenmossipusyeMble JIEKTpPOAbl. [crmonb3yeMmble XUMUYECKHE U
JIEKTPOXMMUYECKHE pEaklnu, TpeOOBaHMsA, NpPEeAbABIsEMble K 3TUM peakuusMm. Bo3MoskHocTH
OXMA. KongykroMeTpus U KOHIYKTOMETpHUYECKoe TuTpoBaHue. O0mas XxapakTepuCTHKa METOA.
AHaNUTHYECKUN CHTHAJI B KOHIYKTOMETPHH. YII€lbHAas U DKBUBAJICHTHAS 3JIEKTPOIPOBOJHOCTH
pacTBOpPOB JJIIEKTPOIUTOB. ITogBuxkHOCTH HOHOB. [Ipssmas KOHIYKTOMETpPUS u
KOHIYKTOMETpHUYeCcKoe TUTpoBaHue. Kpusble TuTpoBanus. @akTopsl, BIUAIOIINE HA BUJ KPUBBIX
TuTpoBaHudA. [IpuHUUMIIManpHAs CcXeMa YCTAHOBKHM JUI KOHJIYKTOMETPUUYECKUX H3MEPEHUH,
UCIOJIb3yeMBbIe AJIeKTpoabl. Bosmoxnoctu merona. IIpumepsl omnpenenenuii. BeicokodacToTHOE
TUTpOoBaHue. Bo3moxkHocTn Merona. lloreHuuoMmerpus W NOTEHIMOMETPUYECKOE TUTPOBAHUE.
WMHauKaTopHBIE 2JEKTPOABI U JIEKTPOAbl cpaBHeHUA. [loTeHIMan 31eKTposa Kak aHaIUTHYECKUAN
curHas. Honomerpus. JlonnaHoBckuid u  auddy3uoHHBI noTeHmMansl.  Kiaccupukarms
HMOHOCEJIEKTUBHBIX JIEKTPOJOB. YpaBHeHue Hukosbckoro-Oizenmana. MeTonbl KOJINYECTBEHHBIX
olpeseNeHuil U ycioBus ux npumeHenus. llpsamas norenuunomerpust (pH-merpusi, noHoMeTpus).
Bo3moxkHocTn Merona. Meronsl TuTpoBaHus. OOpaboTKa KPHUBBIX IOTEHLUOMETPUYECKOIO
TUTpOBaHMA. Bonbprammepomerpuueckue MeToAbl aHanm3a. Kilaccmueckass —momnsiporpadust.
[Tonaporpammsl. MaTepripeTanus noasporpaMM. OCTaTOYHBIN U KOHIEHCATOPHBIA TOKU. Y DaBHEHHE
noyisiporpadudaeckoit BosHbl ['eiipoBckoro-MibkoBrua. [ToTeHIAN TTOMTYBOTHBI KaK Ka4eCTBEHHAS
XapaKTepUCTHKAa AHAIUTUYECKOTr0 cHUrHaia. BbiOop M HazHaueHue mnossiporpaduyeckoro ¢oHa.
[Tpenenvubiii AU y3nOHHBIN TOK KaK KOJMYECTBEHHAS! XapaKTEPUCTHKA aHAIMTHYECKOTO CUTHAIA.
AmMmnepomerpuyeckoe TUTpoBaHue. OOIIas XapakTepUCTUKAa METOJA M aHAIWTUYECKOro CUTHaA.
Br16op ycnoBuii amnepoMerpuueckux usmepenuil. [IpuHiunuaneHas cxema aMIepoMeTpuyecKoro
tutpoBaHud. Kpusple TuTpoBaHusa. llpuMepsl NpakTHMYECKOrO MCHOJIb30BaHUSA METOJA.
Kynonomerpuueckuit meron ananusza Kiaccupukauus metonoB KyinoHomeTpuu. KommuecTtBo
IEKTPUYECTBA KaK aAHAIUTHYECKUM curHan. [Ipsmas KyJIOHOMETpUS M KyJIOHOMETPHUYECKOE
TATpOBaHue. Pacuer KommyecTBa 3IEKTPUYECTBA, 3aTPAYEHHOTO Ha 3JIEKTPOXUMHUUYECKYIO PEAKIMIO.
Kynonomerpuueckoe tutpoBanue. Boibop Toka snektponnza. [IpyHunnuansHas cxemMa yCTaHOBKU

TUTSt KYJIOHOMETPHUYECKOTO TUTPOBAHUSA. [TpakTrueckoe MIPUMEHEHHE MeTo/a.
DnekTporpaBuMeTpuueckuii ananus. OO0miast XxapakTepuCcTHKa METOJla U aHAIUTUYECKOTO CUTHAIA.
OOmrast ~ XapakTepHCTHKAa  XPOMATOTpapUUYECKUX  METOJOB.  T€OpeTHYeCKHe  OCHOBBI

xpomatorpaduueckux MeTogoB. Xpomartorpamma. I[lapamerpsl ynepkuBanus. KauecTBeHHas u
KOJIMYECTBEHHAs! XapaKTEPUCTUKH AHAJUTHUECKOTO CHTHajla B KOJIOHOYHOW XpomaTorpaduu.
®u3MKO-XMMUYECKHE OCHOBBI Xpomartorpaduyeckoro mnpouecca. Kiaccuuxanus MeTomoB
XxpomaTtorpauu IO arperaTHOMy COCTOSHHIO (a3, MO MEXaHU3My pas3leleHUus U CHocoly
oopmienus npouecca. CteneHb pas3zieneHus u Kputepuil cenektuBHocTH. Kpurtepuit pasaenenus.
OnTuMu3aIus MpoIeccoB pasaeneHus cMmece BeniectB. Koaddunment pacnpenenenus. OCHOBHOE
ypaBHeHHe XpomaTorpaduu. Cs3b (OpMBbI BBIXOJHOM KpUBOM C M30TEpMON pacmpesieieHus B
KOJIOHOYHOM xpomarorpaduu. BeicoTa, sKBUBaJIeHTHasi TeopeTuueckoil Tapenke. Kunermueckas
Teopust xpomarorpaduu. YpaBHeHue Ban-Jleemrepa. ['azoxunkoctHas xpomarorpadus. OOrmas
XapakTepucTuka Merona. IIpuHuMnuanbHas cxema ra3oBoro xpomartorpada. YcrpoilicTBO u
Ha3zHaueHue y3JoB xpomarorpada. TpeGoBaHus, npenbsaBiseMble K HEMOJIBUKHON U MOABHKHON
¢dazam. Jlerektopel. MeTtonbl HAeHTU(UKAMM  BEIIECTB B Tra3oBOMl  Xpomarorpaduu.
WnenTudukaniss KOMIIOHEHTOB pa3feisieMbIX CMecel ¢ MOMOINBIO0 JIOrapu(pMHUUECKUX HHICKCOB
yaepxuBaHus. CrocoObl KOJMYECTBEHHOro aHain3a. [IpuMephl MpakTUYECKOro HCIOJIb30BAHUS
ra3oBoil xpomarorpaduu. XXunkoctHas xpomarorpadus. Knaccupukanuss MeTo10B KUAKOCTHON
xpomatorpadpun. OcobenHoctu BIXKX. IlpunuunuanbHas cxema KHAKOCTHOTO XpomaTorpada.
Tumsr gerektopoB B BOXX. XunkoctHoancopomumonnas BDXXX. HopmansHo-da3oBeiii u
oOpareHo-(}a30BbIi BapHaHTBI: COPOSHTHI, AMIOEHTHI, pa3/ieiseMble BemecTBa. Y paBHenne Hokca.
Metoabl 78 wuaeHTHHUKAIMM BEIIECTB M KoiduuecTBeHHOro aHaimmza B BDOXX. IIpumeps
nmpakTuueckoro wucmnois3oBanus BDOXX. PacmpenenurensHas OymaxkHas XpomaTtorpadus.
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KayecTBeHHass M KOJIMYECTBEHHas XapaKTEPUCTUKU aHaIUTH4Yeckoro curHaia. OOnacth
npuMeHenus. [enbxpomarorpadus. IloaBwknas u HenoaBwkHas (aspl. OOmee ypaBHEHHE,
OIUCBIBAIOLIEE Ipolecc reilb-xpoMatorpadpuu. Bo3moxHocTH renb-xpomarorpaduu. IIpumepst
MPAaKTUYECKOrO HCHonb30BaHus. MoHooOMeHHass u uoHHas Xxpomatorpadusi. TpeOoBanus,
IpeabsBIsiEMble K PEaKIHUAM HOHHOro oboMeHa. OCOOEHHOCTH MOHOOOMEHHOH Xpomarorpadum.
KoncranTa nonnoro oomena. M3orepmer nonnoro oomena. Karnonursl u annonutsl. Koagpunpent
cenekTuBHOCTH. MoHHas xpomatorpagus. biok-cxema noHHoro xpomarorpada. Paznpenstomue n
KOMIICHCAI[HOHHBIE KOJIOHKH. AHAINTHYECKHE BO3MOXHOCTH METOJa. ABTOMATUYECKUHA U
aBTOMAaTU3MPOBaHHbIM aHanu3. Jlpyrue wmeronpl aHanu3a. JIMCKpETHblIE aBTOMAaTHYECKHE
ananu3aropsl. [IpuHnun nevicreus. HenpeppIBHBIN IPOTOYHBIN aHAIU3 U ITPOTOYHO-NHIKEKIIMOHHBIN
aHamu3. llonsTe 00 aHanuTMyeckoil Mmacc-cnekrpoMerpun. CymHOCT MeToaa. AHamu3
OpPTraHUYECKUX BEUIECTB. DIEMEHTHBII aHAIN3.

4 O0beM yueOHO# JUCUUIJINMHBI

O0beM TMCUMILTHHBI
Buna yuyeOHo# padoThI Axax, | Actp.
3E
4. 4,

O061asi TPYA0EMKOCTD AU CIUILIMHBI 3 108 81
KoHTakTHasi padoTa — ayIMTOPHBbIE 3aHATHSI: 1,33 48 36
B TOM 4YHcJIe B opMe MPaKTHYECKOH MOATOTOBKH 0,44 16 12
Jlexun 0,44 16 12
[IpakTuueckue 3ansatus (113) - - -
JlaGopaTopHsie paboTsl (JIP) 0,89 32 24
8 MOM Huciie 8 hopme NPaKxmu4eckol no020moeKu 0,44 16 12
CamocrosiTeqibHasi padoTa 1,67 60 45
KonTtaktHas camocrositenbHasi pabora 0,4 0,3

1,67
CaMOoCTOsTEIbHOC H3YUYCHHE PA3/ICIOB JTUCITUILUIMHBI 59,6 447
Buja HTOroBOro KOHTPOJISI: 3a4éT

AHHOTaNus padoyeil MPOrpaMMbl JUCHUNIMHBI
«MarepuasoBegenue» (b1.0.22)

1.I1eanb IMCHUIIMHBI — TPHOOPETEHUE CTYACHTAMU 3HaHUM, HEOOXOUMBIX JIJIS CAMOCTOSATEILHOTO
pEelIeHrs BOIPOCOB, CBA3aHHBIX C BBIOOPOM MaTepuaroB OOOPYIOBaHUS C YUYETOM YCIOBHIA
JKCIUTyaTalliH, a TAKKE SKOHOMHUYECKUX U IKOJIOTUYECKUX (PaKTOPOB.
2. B pe3yJbTare n3yuyeHHus JUCHUIIUHBI 00yYalOMIMIiCSl 10JIKEeH:
O6nanath cneAyOIMMUMH KOMIETEHIIMSAMHI U UHIUKATOPAMU UX JTOCTHUKEHUS:
VK-2.2; YK-2.4; YK-2.10; OIIK-1.1; OIIK-1.6; OIIK-5.2.
Suame:
- KJ1accu(UKAIINIO, CTPYKTYPY, COCTaB U CBOMCTBA MaTEPUAJIOB;
- MAPKUPOBKY MAaTEPUAJIOB 10 POCCUMCKUM CTaHIapTaM;
- aHAJIM3 UCXOJIHBIX HH(POPMAIIMOHHBIX JaHHBIX JUIS U3TOTOBJICHHS U3IETIHI MAIIMHOCTPOCHUS;
- OCHOBHBIE  KOHCTPYKITHOHHBIC ¥ (PYHKIIMOHAIHHBIC MATEPHAIIbI, IPUMEHSIEMbIC B XUMHUECKOU
TEXHOJIOTHH.
Ymems:
- palMOHAILHO TMOA00OpaTh KOHCTPYKIIMOHHBIA MaTepuan Ui TEXHOJOTHMYECKUX MAIIuH U
000PYIOBAaHUSAC YIETOM METOJIOB 3aIIUTHI OT BO3MOXXHOTO BO3/ICHCTBHS TEXHOJIOTUIECKOMN CPEIbI.
Brnaoemy:
- METOJJaMU  CTaHJAPTHBIX HCIBITAHUN TIO ONpeeieHUI0 (U3HUKO-MEXaHUYECKUX CBOWCTB W
TEXHOJIOTHYECKUX MOKa3aTeel MaTepralioB;
- JAHHBIMH  JUIsl TPUHATHS ~ KOHKPETHBIX  TEXHWYECKUX  PEIICHWH Ui CO3JaHMs
KOHKYPEHTOCTIOCOOHOUTIPOAYKIIMHA MAITHHOCTPOCHHUSI.
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3. Kpatkoe coaep:kanue AU CHHILIHHBI

Pazoen 1. MarepuanoBeneHue Kak Hayka: L€Jd, 33Ja4d M 3HA4YE€HHE IUCHUILIMHBEL Pa3Butne
¢mnocopckux 3HaHUM 0 Marepuanax. Poiab pycCckuX y4eHbIX B pa3BUTHUU HaykH. JlocTmkeHus B
00JIaCTH CO3/JaHUsl HOBBIX MAaTEpUAIOB, MX NPUMEHEHHUS. 3HAUYCHHE MAaTepHajOB B DPa3BUTUHU
LUBWIN3ALUHU U o0ecrieueHNH ee 0e30IacHOCTH.

OcHOBHbBIE TOHATHSL O CTPOECHUHU, CTPYKTYpE€ M CBOWCTBAaX MaTepuanoB. MeTonapl HU3y4eHUs
CTPYKTYpbI M CBOMCTB MarepuanoB. CTpoeHue martepuanoB. OCHOBHbIE TUIBl KPUCTAJUIMYECKUX
pemetok. Kiaccudukanus KpHCTAIIOB MO TUIAaM CBSI3M. AHHM30TPONHS CBOWCTB KPHCTAJUIOB.
CrtpoeHue peasbHbIX KPUCTAIUIOB. JleeKkThl peanbHbIX KPUCTAUIOB M UX BIUSHHE HAa CBOWCTBA
METaJUIOB | CIu1aBoB. CBOWCTBA ITUCIIOKAIMiA. J(narpaMma «mI0THOCTh 1e()eKTOB — IPOYHOCTH.
Pazoen 2. Ctpoenue peanabHbIX KpUCTaIoB. JledeKThl peasbHbIX KPUCTAIOB M MX BIIMSHUE Ha
CBOMCTBa MeTAUIOB M cIulaBoB. Hanomarepuanbl. Kpucramimszanuss MeETasIoOB M CIUIABOB.
CamornpounsBonbHas Kpucramiusanus. HecamonponsBosibHas KpucTaiu3aus. AJUIOTPONINYECKHUE
npeBpatieHus MeTajioB. CTpyKTypa HEMETaNInYeCKuX MaTepuanoB. CTpoeHHe OJUMEPOB, CTEKIIA,
KepaMUKH. AMOp(HbIE MaTepUabl.

Pasoen 3. CpoiictBa marepuanos. [Tokazarenu coiicTB. Kimaccudukanus cBoiicTB. Mexannveckue,
¢dusnyeckue, XMMUYECKHE, OHKCIUTyaTallMOHHbIE M TEXHOJOIMYECKUE CBOMCTBA MaTepHasoB.
[lokazarenn MEXaHMYECKMX CBOMCTB, OIpeAeisieMble IMpPU CTATUYECKUX HCIBITAHUAX HaA
pacTsbkeHue u u3rud. Merobl

oIpeziesieHusl TBEPAOCTH MarepuanoB. [lokazarenn MEXaHWYECKUX CBOMCTB, ONpENesseMble IPU
JUHAMUYECKUX U HUKINYECKUX UCTIBITAHUSX.

Paszoen 4. OcHOBBI TE€OpUM CIUIABOB. /lnarpamMmbl COCTOSIHUSA CIUIAaBOB. TEpMUHBI U ONpEAEICHUsI.
JluarpaMmbl «cOCTaB — CBOMCTBO». Pa30BbII COCTaB CIIJIABOB. 3aBUCHUMOCTb MEXKIY CBOHCTBaMHU
cru1aBoB M THomauarpammel cocrosinusg. [Ipasuno H.C. Kypnakoga.

OCHOBBI KOPpO3UU METAUIOB. [IpUHIMIIBI M METO/BI 3alIUThl OT KOppo3uU. OCHOBHBIE NMPUYNHBI
koppo3un MertamioB. llokazatenun koppo3uu. Kilaccupukanus KOPpPO3HOHHBIX —IPOLIECCOB.
Xumuueckass kopposusa. [lazoBas koppo3uss. Koppo3uss B KHUAKOCTAX-HEIEKTPOJIUTAX.
OnexTpoxumuueckas Koppos3us. Kopposuss MeTaigoB B YCIOBHUSIX TEXHOJIOTMUYECKUX Cpel
XUMHUYECKUX HPOM3BOJCTB. [IpMHIMIBI MU METOAb! 3alUThl OT Koppo3uu. Koppo3moHnHocTolikMe
METaJIJINYEeCKHEe MaTeprasibl. MeTo/ibl 3alMThl MAlllMH U annapaToB XUMUYECKUX MPOU3BOJICTB OT
KOPPO3HUH.

Pazoen 5. Marepuanbl Ha OCHOBE BBICOKOMOJIEKYJISIPDHBIX coeAuHeHH. CTpoeHHe U CBOMCTBA
IIOJINMEPOB. TepMOpEaKTUBHBIE U TEPMOIUIACTUYHBIE MOIMMEPBl. CTPOEHHE U CBOMCTBA IJIACTMACC.
OCHOBHBIEPA3HOBUIHOCTH ITPOMBIIIJIEHHBIX TOJIMMEPOB U M1acTMacc. Pe3uHbl 00111ero Ha3HaueHUs,
CrelMalbHbIe Pe3UHBI U 001aCTH UX puMeHeHus. Jlakokpacounsie MaTepuainsl (JIKM).

Paznen 5. Kepamunueckne marepuanbl. KOHCTpYKIIMOHHAs, WHCTPYMEHTaJbHas W TEXHUYECKas
kepamuka. CBoiicTBa 1 007aCTH IPUMEHEHUS.

Heoprannueckoe crekno. Curtamisl. I'padut. Acoecr.

Cma3zouHble Macia, IJJaCTUUECKHE CMa3Kd, TBEpAbIE CMa304yHble Marepuansl. (CMma3ouHo-
OXJIaKJAIOIINE KUIKOCTH.

Paszoen 6. Kommnosurmmonusle martepuansl (KM). OO6mas XapakTepucTHKa KOMIIO3MIMOHHBIX
MarepuasioB. JlucnepcHo-ynpouenasie KM, crmoucteie KM, Bonokaucteie KM. KoMno3ununonHsie
MaTepuaibl Ha MeTaJulMueckod M HeMmetayuindeckoi ocHoBe. CAIl (crieueHHble aqiOMHHUEBBIE
nopoiku). Kepamuueckne KOMIO3UIIMOHHBIE MaTEPHAIIBI.

4 O0beM yueOHO# JUCUMIIJIMHBI

O0neM TUCHUMILIMHBI

Bup yueOHoii padoThl

3E Axkan. | Acrp.
. 9,
O01asi TPY10€MKOCTh TUCHHUILIHHBI 3 108 81

101



KonTrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHS: 0,89 32 24
Jlexkuun 0,89 32 24
[IpakTnueckue 3anstus (113) - - -
JlaGopaTtopHbie padoTsl (JIP) - - -
CamocTosiTesbHasi padoTa 1,11 40 30
KonTakTHas camocrosiTesnbHas padboTa - -

1,11
CaMocCTOsITeIbHOEC H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 40 30
Buja koHTpOJS:
IK3aMeH 1 36 27
KonTtakTHas paboTa — MpOMeXyTOUYHAs aTTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7
Buja HTOrOBOro KOHTpOJIsI: IK3aMeH

AHHOTaNuUA padoyeil MPOrpaMMbl JUCUUIIIMHBI

«JJIeKTUBHbIE JUCHUILUIMHBI 10 (pu3uvecKkoii KyabType u ciopty» (51.0.23)
1. Heap aucHUIIMHBI — (opMupoBaHue (GHU3UYECKOH KYJIBTYphl JIMYHOCTH W CIHOCOOHOCTH
HAIpPAaBIEHHOTO UCIOJIB30BaHUs PAa3HOOOPA3HBIX CPENICTB PU3NYECKOM KYIbTYpHI U CIIOPTA, TypU3Ma
IUISL COXPAaHEHHUS M YKPEIUICHHS 3I0POBbs, NMCUXO(PHU3MUECKONW MOJITOTOBKH M CAMOTOATOTOBKU K
Oyayuieil mpodecCHoHaIbHOM 1eATeIbHOCTH, TOJYyYEeHUH HaBbIKa B OJHOM U3 BBIOPAHHBIX BHJIOB
cropra.
2. B pe3yJbTare n3yuyeHHus JUCHUIIIUHBI 00yYAIOIIMIiCSl 10JI2KEeH:
Obaadoamye clenyomUMyA KOMIETEHIMSIMHI U HHIAUKATOPaMH UX JOCTHKECHHUS:
VK-1.1, VK-1.2, VK-1.3, VK-1.4
3nams:
- HayYHO-TIPAKTUYECKUE OCHOBBI (DU3MUECKON KYIbTYPHI U 3I0POBOTO 00pa3a KU3HU;
- BIHUSHHE O3/I0POBUTEIBHBIX CHUCTEM (U3NYECKOTO BOCHHUTAHUS HA YKPEIUIGHHWE 3I0POBBS,
npodunakTuky npodeccuoHaIbHbIX 3a00I€BaHUN U BPEIHBIX PUBBIYCK;
- CIIOCOOBI KOHTPOJISI U OLIEHKU (PU3NYECKOTO Pa3BUTUA U PU3NUYECKOM MOATOTOBIEHHOCTH;
- TMpaBWiIa U CHOCOOBl TUTAHUPOBAHMUS WHIUBUAYATbHBIX 3aHATHH pa3IU4HON  IIeNeBOit
HaIlpaBJIEHHOCTH;
- cnoptuBHble Tpaguuud MXTHU-PXTY um. JI.. Menneneesa.
Ymemo:
- TOJJIEP)KUBaTh JOJDKHBIM ypOBEHb (U3UUECKOM MOArOTOBIEHHOCTH Ul OOecreueHHs
MIOJIHOLIEHHOM COLMaIbHON U MPOPECCUOHANBHOMN AEATEeIbHOCTH;
- UCTIOJIb30BaTh OCHOBBI (PM3MYECKOI KYJIBTYpHI 11 OCO3HAHHOTO BBIOOPA 3/J0pOBbecOEperarommx
TEXHOJIOTUI C YYEeTOM BHEIIHUX W BHYTPEHHHUX YCIOBUH pealn3aluu NpodhecCHOHATbHON
JESITENIBHOCTH;
- CaMOCTOSITEIbHO 3aHUMAThCSl PU3NYECKOM KYIbTYpPOU U CLIOPTOM;
- OCYILIECTBIISITH CAMOKOHTPOJIb 32 COCTOSIHMEM CBOET0 OpraHu3Ma M COOII01aTh TPaBUiIa TUTUEHBI U
TEXHUKU 0€30ITaCHOCTH;
- BBINOJIHATh UHAMBUAYAJIBHO MO100paHHBIE KOMIUIEKCH O (PU3MUYECKON KYIbTYpE U Pa3IUYHbIM
BHJIaM CIIOPTa;
- OCYIIECTBJIATH TBOPYECKOE COTPYIHHUYECTBO B KOJUJICKTUBHBIX (popMax 3aHATUN (U3NUECKOil
KYJIbTYpOH U CIIOPTOM;
- BBIMOJIHATH PUEMBI 3aIIUTHI 1 CaMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.
Braoemy:
- CPEJICTBAMHU M METOJJaMH YKPEIUICHUS 37J0POBbs, PU3MUECKOr0 CaMOCOBEPIIEHCTBOBAHUS;
- IOJKHBIM YPOBHEM (DPU3UYECKOM MOATOTOBICHHOCTH, JJIT 00€CTIeueHUs TTOTHOIIEHHOM COIMaTbHOM
U Ipo(peCCHOHANBHOM JIeITeNbHOCTH;
- TEXHUYECKUMHU U TaKTUYECKMMH HaBbIKaMU B OJTHOM U3 BHJIOB CIIOPTA;
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- HCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOM 1€ATEIIbHOCTH U TOBCETHEBHON
AKU3HU

3 Kparkoe cogep:xanue JUCUMILIHHBI

Pazoen 1. OCHOBBI MOCTPOEHUS O3A0POBUTEIBHOW TPEHUPOBKHU. TeOpeTHUECKO-METOAUYECKUE
OCHOBBI (p3HYECKOH KyJIbTYphl U criopTa. ColepkaTeabHble OCHOBBI 030POBUTENBHON (hpr3nueckon
KyJnbTypbl U criopra. OCHOBHBIE HAIIPABJICHUS: 03/10POBUTEIBHO-PEKPEATUBHOE, 03/I0POBUTEIIBHO-
peadmInTalOHHOE, CHOPTUBHO-peabMIINTAlIMOHHOE, THTMEHNYECKOe. [ToBblIeHNE
(YHKIMOHATIBLHOTO COCTOSIHUSL OpraHu3Ma H  (PU3MYECKOW IMOATOTOBICHHOCTH. Crioco6b1
pernaMeHTanuu Harpy3ku: OU3KyIbTypHO-0310pPOBUTENbHbIE METOJUKU U cHcTeMbl. OCHOBHBIE
¢da3pl  03710pOBUTEIBHON  TpeHUpOBKU. OIleHKAa COCTOSHHUS  310pOBbS U (hpusmyeckon
MOJIrOTOBJIEHHOCTU 3aHUMAIOIIUXC (PU3NMUECKON KyJIbTypol U criopToM. DyHKIIMOHAIBHBIE TPOObI
(HMCC, AL, XEJIu T.1.).

Pa3zoen 2. JIpurarenbHble BO3MOKHOCTH YelIOBEKa — BocnuTanue pusnueckux kadects. BOCK I'TO.
Metoauka opranu3anuu u nposeaeHus BuaoB ucnbitanuii ' TO. Cucrema B3anMoaencTBus B cepe
¢bu3nyeckoil KynpTypsl U cropTa. Bocnutanue ¢usnueckux kKauecTs, oOydaromuxcs (OTAENIbHbIE
Ka4eCTBEHHBIC CTOPOHBI JIBUTATEIILHBIX BO3MOYKHOCTEH YEIIOBEKaA).

Pazoen 3. Meronuka opraHu3aluy U MPOBEACHUS CHOPTHBHBIX COPEBHOBAHUN U (PU3KYIBTYPHO-
MaCCOBBIX MEPOIPHUATHI. XapaKTepUCTUKA CIIOPTUBHBIX COPEBHOBAHUH U (PU3KYIIBTYPHO-MACCOBBIX
MeponpusTHii. CHOPTUBHBIE COPEBHOBAHUS, IPOBOUMBIE 110 OOLIETIPUHATHIM IpaBuUiaM. EnuHbIi
KaJICHIAPHBIA TJIaH (U3KYJIBTYPHBIX M CIIOPTUBHBIX MepomnpusTtuii). OpraHu3anusi COPTHBHBIX
MeponpusTuid. Onummnuiickas xaptus. deznepaipHble (CIELUANbHbIE, HAIMOHAIbHBIE) 3aKOHBI
criopte. Knaccudukanusi CriopTUBHBIX COpeBHOBaHMii. HpaBCcTBeHHBIC OTHOIIEHHS B criopte. Fair
Play («YectHast urpa») — Kak OCHOBa 3THYHOTO MOBeACHHS B criopTe. KomeKke CriopTUBHOM ITHKH.
[Mpodpwmnaktuka napymenuit cnoptuBHoil »THkH. BAJIA. Komeke BAJIA. MexayHapoaHas
KOHBEHIIUA 0 60pb0E C JOIMMHIOM B CIIOPTE.

4 O0beM yueOHOH THCHUILIUHBI

B Cemectp
Bun yuebnoit pabotsl aKazeM. 1 2 3 4
Jacax
OO61mast TpyA0€MKOCTh AUCHHUTIINHBI TIO 328 56 92 90 90
y4eOHOMY IIaHy
KonTakTHas padora — ayinTopHbBIE 192 32 64 64 32
3aHATHSA
B TOM 4HcJje B popMe NpaKTHYeCKOoi 32 - - 32 -
MOJITOTOBKH
[paxrrueckue 3anstus (I13) 192 32 64 64 32
8 MoM Huce 8 hopme NPAKmMuyecKou 32 - - 32 -
n0020Mo6KU
CamocrositeanHnast padora (CP) 136 24 28 26 58
KonTakTHas camocTostensHas paboTa 0,8 0,2 0,2 0,2 0,2
CamocTosiTeTbHOE U3YUYEHHE Pa3/IeNIoB 135,2 23,8 27,8 25,8 57.8
JUCITUILTAHBI
Bu MTOroBOro KOHTPOJIS: 3a4er 3a4er 3a4yeT 3a4yeT 3a4yeT
3a4yeT / IK3aMeH
B actp Cemectp
Bun yae6HO#M paboThI qacax I I Il v
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OO01mast TpyA0eMKOCTh TUCHUTUTHHBI TI0 246 42 69 67,5 67,5
y4eOHOMY TUIaHY

KonrakTHas padora — ayiuTopHbIe 144 24 48 48 24
3aHATHS

B TOM 4HcJje B popmMe NpaKTHYECKOI 24 - - 24 -
MOATOTOBKH

[Ipaxtrueckue 3ansarus (I113) 144 24 48 48 24
8 MOM Uucie 8 hopme NPAKmu4eckoll 24 - - 24 -
1n0020MOBKU

CamocrositesbHas padora (CP) 102 18 21 19,5 435
KonTakTHas camocrositenbHas pabora 0,6 0,15 0,15 0,15 0,15

CaMocTosTeTbHOE U3yUeHUE Pa3/IeIIoB 101,4 17,85 20,85 19,35 43,35
JIACLIUILIUHBI

Buja utoroBoro KOHTpoOJIs: 3a4er 3a4er 3a4er 3a4er 3a4er
3a4eT / IK3aMeH

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«OcHoBbl ynpasJjenust npoekramm» (b1.0.24)
1. IeJb AMCHMILUIMHBI — Pa3BUTHE Yy 00Y4aIOIIKXCS 3HAHUM, HABBIKOB, a TAK)KE YMEHUSI IPUMEHSATh
pa3IMyYHbIl MHCTpYMEHTapuid (B TOM uucie UU(POBbIE TEXHOJOTHUHU) Ui IUIAHUPOBAHHS U
pcairsanun BCEX CTaIII/Iﬁ JKU3HCHHOI'O IMKJIAa ITPOCKTA.

2.B pe3yjbTaTe U3y4€eHUs TUCHUIITTHHBI Oﬁy‘lﬁlOHIHﬁCﬂ JOJI/KECH:

OO6nanatp ClenyomMMA KOMIETEHIUAMHE U HHAUKaTopamu ux aoctmxenus: YK-1.1, VK-1.2, VK-
1.5, VK-2.6, YK-2.7, YK-3.3, YK-6.5, 11K-2.3, [1K-2.2, T1K-3.2, TIK-4.1, [1K-4.2, TIK-4.3

3namo:

- METO/IbI UJIEHTU(UKALIUN TTPOOJIEM U TTOCTAHOBKH HCCIEA0BATEIbCKUX 3a/1a4 C MOCIEAYIOIIUM
dhopmupoBanremM o0pa3a MpoIyKTa B 00J1acTi He(PTEra30XuMHUU, TPOMBIIIICHHOTO OPTaHUYECKOTO
CUHTE3a, MOJUMEPHBIX U (PYHKIIMOHATBHBIX MaTepUaIOB.

Ymems:

- paspabarbiBaTh M pEANTHU30BBIBATH MPOEKTHI B 0O0JACTH HEPTEra30XMMHH, MPOMBIIIICHHOTO
OPraHUYECKOTO CHHTE3a, TMOJIUMEPHBIX M (PYHKIMOHAIHHBIX MATEPHAIOB C MPUMEHEHHUEM
COOTBETCTBYIOIIET0 HHCTPYMEHTAPHs, IU(POBBIX TEXHOJIOTHIA, a TAKKE METOJI0OB MOAECITUPOBAHUS.

- IPUMEHSATh AHATUTUYECKOE U KPUTHIECKOE MBIIIUICHHE JIJIST PACCMOTPEHUS 3a/1a4M C PA3HBIX TOUYEK
3peHusl, a TAK)KE UCTMIONIBb3YET JJI 3TOTO aJIeKBaTHbIE TEXHUYECKUE U IU(POBBIE METO/IbI, TEXHOJIOTUN
M HUHCTPYMEHTBI B COOTBETCTBYIOIIMX 00JacTsIX HePTEra3oXuMHUU U  MPOMBIIUICHHOTO
OpraHUYEeCKOIo CUHTE3a.

- OTIPE/ICNIUTh YPOBEHb TEXHOJIOTUHU, HEOOXOIUMBIHN IS peaTn3allii MPOEKTa B COOTBETCTBYIOMICH
TEXHOJIOTUYECKON 00JacTH, a TaK)Ke OIIEHUTD 3aTpaThl M 3HAUMMOCTh CTAUI JKU3HEHHOTO 1K
(mpoexTupoBaHue, peanusanus, pyHKIHOHUPOBAHHUE, IEPCIIEKTUBA U T.1.)

Braoemy:

- HaBBIKAMHU KOMaHTHOM pabOTHI B MMPOCKTAX;

- HaBBIKAMHU MEXJIUCIUITMHAPHOTO U MHOTOIIEJICBOTO MPOEKTUPOBAHUS C YUETOM OCOOEHHOCTEH
pPa3IMYHBIX ~XMMHYECKHUX TEXHOJOTMYECKMX oOjacTedl, a WMEHHO: YyMeeT OOBICHHUTH
MEXIUCHUIUIMHAPHBIE  MPOEKTUPOBOYHBIE  Cpelbl; yMEeT MPOEKTUpPOBaTh B  00OJacTH
He(Tera3oXuMuu, MPOMBIILIEHHOTO OPTraHUYECKOTO CHHTE3a, MOJUMEPHBIX M (DYHKIIMOHAIBHBIX
MaTepUajoB B TOM YHCIE Ui YTY4IICHHs KaueCcTBa >KU3HM, 0€30MacCHOCTH OKPYXKAIOIIeH cpeipl,
(G YHKIIMOHATLHOCTH M HAJICKHOCTH
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3 KpaTkoe coaep:kaHue IUCHUNIHHBI

Cemecmp 1

Pa3nes 1. BBenenne B ynpasJjieHue NPOEKTAMH

Opranuzanus paboThl: NpeANpUsATHE, UEpAPXHUs, TPYIIIIA, KOJJIEKTUB. MEHEeXKMEHT, yIIpaBIeHUue U
criocoObl opranuzanuu npeanpustuid. [Ipoext u mpouecc. [IpennpunumarensctBo. [IpoekTsl B
KOMIIaHUAX, KOPIIOpanusx, crapransl. IHHOBanmu. TepMUHOIOIUS U CYTh IPOEKTHOIO YIIPABJICHUS:
MPOEKT, PYKOBOJUTEIh IPOEKTa, KOMaHJa IMpOeKTa. YcTaB, TaM-NaiH mnpoekra. CTaHAapThbl
yhpaBieHus npoeKTaMu. JKU3HEeHHbIN UK TpoeKTa. CTaHAapThl yIpaBiIcHUs IPOCKTaAMM.

Pa3nes 2. UnnuuupoBaHue NpoeKTa

CopneprkaHue NpoekTa — MOCTAaHOBKA 3ajauu, cOop U (GopMHpoBaHUE TPeOOBaHMH, TEXHHUECKOE
3amanue. [IpoayKT u npoekT. 3aka3zuuk, NOTPeOUTENb, KIUEHT, LIeJeBas ayAUTOpUsl. 3HAKOMCTBO C
koHnenmusamMu Product Development u Customer Development. @opMupoBanue 1eneii mpoekTa.
ITouck unei 1ig yueOHbIX poekToB. Kpurepuu xopouei uaen 1 yueOHOro NpoeKkTa, UCTOUHUKU
uzen At npoekToB. Mojenb noiab3oBaTenbckux ucropuid. [lonstue MVP: nporotun, nuinot, mvp.
[leHHOCTHOE IPETIOKEHHE.

Pasznea 3. [llianupoBaHue nNpoeKTa

CyTb mIaHMpPOBAaHUS B NPOEKTHOM yIpaBiIeHUHU. JIeKOMMO3MLIMS NPOEKTa U YIpaBJIECHUE
cozepkanueM. THCTpyMEHTBI U NIpUEMBI JEKOMIO3ULMM NPOEKTa. MHCTpyMEHTHI IUIaHUPOBAHMSL:
CIUCOK 3adady, cereBod rpaduk. [uarpamma ['anta. llenu, KoOHTposibHBIE TOYKH. MeTton
KpUTHYecKoro nytu. Meroa HaGerarouiei BOJHbI. YTNpaBieHUe cpokamu npoekra. IlnanupoBanue
ynpasieHus pacrnucasueM. O1eHKa JIMTeNbHOCTH onepauuii. brogker npoekra, criocoObl pacyera.
Cwmera, 3aKynkH, Iu1aHupoBaHue. MIcTouHuKN (MHAHCUPOBaHUS IPOSKTOB, IPUBJICYCHUE ITPAHTOB.
Pa3nen 4. Mojaesin ynpasJjieHUsI IPOEKTAMU

[Togxompl K opraHuzanMu pabOThl KOMaH/Abl Haja IPOEKTOM, METON0JIOTMH U  (peiimdopku.
TpaguiuonHas KackagHas MOJEIb yIpaBieHHs IpoeKTaMu. Kpurepuu npuMeHUMOCTH, IPUMEPBI.
Orpannyenus. Ponu B komaHze u okpyxeHuH npoekra. Mreparnuonnsie noaxonsl (PDCA) u np.
I'mbkas (Agile) monens ynpaienusi mpoekramu. Scrum. Kanban. Kputepum npumenmmoctw,
IpUMepbl, IpeumyniectBa. Ponu B koManzae u okpyxeHuu npoekra. Crneuuduka ynpasienus UT-
npoektamu. Kak npuHuMate perienus. Kak BbIOpaTh HAUTYUIIYI0 MOJIENb YIIPABICHUS MPOECKTOM.
Monens Kunesus.

Pa3pnen S. YnpasiieHue KoMaH10H IPOEKTa

VYrpaBieHne KOMaHJI01, OCHOBHBIE CIIOKHOCTH. PacnipenienieHne posiel 1 MOJIHOMOYUN B KOMaHJE.
Matpuna RACI. Ilnan kommyHukanuuid. BeictpauBanue komMmyHuKanuii. Opranusanust peryaspHbIX
MEpONpUATHH (coBelIaHus, 0030pbl CIPUHTOB, PETPOCHEKTUBHI U Jp.). OOpa3oBaHHEe KOMaHJBI.
Komannnas nunamuka. [lcuxomorust komanasl. MotuBaius. YpaBiaeHHe KOHPIUKTaAMH.

Pa3nes 6. YnpaBienue puckaMu 1 KadecTBOM. B3anmopeiicTBue ¢ OKpy:KeHHeM

[Tonstue puckos. Unentuduxanus puckos. PUCKU B TMUHON KU3HU U B IIpoeKTe. BiusiHNe puckoB
Ha CPOKH, KauecTBO U COJEp)KaHUE MpoeKkTa. BnusHue pucKoB Ha OIOJKET MPOEKTa M KOMAHIY.
VYrpaBineHue KaueCTBOM IIPOEKTa.

B3aumoneicTBue ¢ OKpyKEHHUEM IIPOEKTA: 3aKa34yMK, 3aMHTEPECOBAaHHBIE CTOPOHBI. BHEmHAs cpena
IIPOEKTA.

Pasznen 7. UHCTpYMEHTHI INIAHUPOBAHHUSA U YIIPaBJICHHUS NPOCKTAMU

Microsoft Project u apyrue uHCTpyMeHTHI ajsi paboThl nmpoekToM. L{udpoBbie MHCTPYMEHTHI AJs
IUTAHUPOBAHMS U YIIPABICHUS POEKTaMHU.

[{udpoBble HHCTPYMEHTHI AJI1 OpraHU3allid COBMECTHOM paloThl B rpynne. OOi1auHble pelIeHus.
WHCTpyMEHTBI COBMECTHOM palbOThl HaJ HAyYHO-TEXHOJOTMYECKMM HpoeKToM. OcoOeHHOCTH
pacrnpeiesieHHON KOMaHIbI U €€ PaboTHI.

[IpoexTHbIN moaxo amst kaxkaoro. Jinunas 3¢ ekTuBHOCTL. YipaBieHHe TMYHBIMU JI€TIaMU.
Pasnean 8. [IpeseHTanus U 3a1IMTA NPOEKTA

[IpesenTanus u 3ammra npoekra. OCHOBBI YCHEIIHOM INPE3EHTAlMM U OPaTOPCKOrO0 MCKYCCTBA.
WHcTpyMeHTB! BU3yalnu3alii JaHHBIX JJIs TPE3eHTALUM.
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Cemecmp 2

Pa3nea 1. IlIpakTuka npoekTHOH padoThl
[IpakTuka ympaBiaeHMs IOJITOCPOUYHBIMH IpoekTamu. IlnaHupoBaHHEe M JEKOMIIO3ULMS PaOOTHI.
Tpexunr npoexrta. MHCTpyMEHTHI TpymnmoBoi pabOThl HaJX MPOEKTOM, (HOpMUpOBAHHE EAMHOTO
uHbopMalMOHHOTrO mojs. OpraHu3alys pPUTMHYHOCTH palOOThbl, CIPUHTHI, PETPOCHEKTHBBI U
peduexcus.

Paszgea 2. Peasm3zauusi rpynnoBoro npoeKkra
CO6op umH(pOpMAIUU MO TeMe MpPOEeKTa. AKTYyallbHOCTh, 3HAYMMOCTh, LIEHHOCTh. llmaHmpoBaHue

pe3ynbratoB. Pabora B komanze. [Ipe3enTanus u 3amura pe3yibTaToB MPOEKTa.

4

[EEN

(5]

O0beM yueOHO# JUCUUIJIMHBI

Bun yueOHo# padoThI

O0BbeM TUCHUTLINHBI

3E Axkan. | Acrtp.
q. q.

O01masi TPYA0EMKOCTh AU CIUIIIMHBI 4 144 108
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHATHSI: 2,22 80 60
B TOM 4HcJe B opMe MPaKTHYECKOH MOATOTOBKH 0,89 32 24
Jlekuun 0,44 16 12
[IpakTuueckue 3ansatus (113) 1,78 64 48
8 mom yucie 8 hopme npaKmuueckol N0O20Mo6KuU 0,89 32 24
JlaGoparopubie paboTsl (JIP) - - -
CamocrosiTeqibHasi padoTa 1,78 64 48
KoHTakTHas camocTosiTellbHas paboTa 0,8 0,6

1,78
CaMoCTOsTEIbHOE H3YUYCHHE PA3/ICIOB JUCITUILUIMHBI 63,2 47.4

Bua uTOroBoro KOHTpoJIA:

3ader C OLICHKOM,
KypcoBoii npoekT

ceMecTp

Bun yueoHoii padoThl

O0beM TUCHUTIINHBI

3E Akan. | Acrp.
q, 4,

OO0masi Tpy10eMKOCTh 1M CHUILTHHbI 2 72 54
KonTrakTHasi pa6oTa — ayAUTOPHBIE 3AHATHS: 1,33 48 36
B TOM 4YHcJe B hopMe NPaKTHYECKOH MOATOTOBKH 0,44 16 12
Jlexun 0,44 16 12
[Tpaktuyeckue 3ansatus (I13) 0,89 32 24
8 MOM Uuciie 8 hopme NPaKkmuieckol no020moeKu 0,44 16 12
JlaGoparopHbie paboTs! (JIP) - - -
CamocTrosiTeqbHasi paéora 0,67 24 18
KonTakTHas camocTosiTenbHas paboTa 0,4 0,3

0,67
CamocTosiTeIbHOE H3YUYCHHE Pa3/IeTIOB JUCITUILIMHBI 23,6 17,7

Buja uTOroBOro KOHTPOJIS:

3a4yeT ¢ OLEHKOM

ceMecTp

Buj yueOHoit padoThI

O0neM TUCHUMILIMHBI

3E Axkan. | Acrp.
4. 4.
OO0masi TPy10eMKOCTh 1M CHUILIHHbI 2 72 54
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KonTrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHS: 0,89 32 24
B TOM 4YHcJIe B opMe MPpaKTHYECKOH MOATOTOBKH 0,44 16 12
Jlexknuu - - -
ITpaktrueckue 3ansatus (113) 0,89 32 24
8 MOM Uuciie 8 hopme NPaKmueckol no020moeKu 0,44 16 12
JlabopaTtopHsie padoTsl (JIP) - - -
CamocTosiTeJIbHasi padoTa 1,11 40 30
KonTakTHas camocrosiTenbHas paboTa 0,4 0,3
1,11

CamMocCTOsITeIbHOEC H3YUYCHHE Pa3/IeTIOB JUCITUILUIMHBI 39,6 29,7
Buja HTOroBOro KOHTPOJIS: KypcoBoii nmpoekTt

AHHOTanuUA padoyeil MPOrpaMmMbl JUCUUILIMHBI
«HHxeHepHbIil npoexk (b1.0.25)
1. Heab AUCHUILIMHBI — OCBOEHUE OCHOBHBIX KOHLEMIMM, METOAOJIOTHUH YIPABICHUS
MHXEHEPHBIMM TMPOEKTAaMH U IpHOOpeTeHue O0a30BbIX HABBIKOB pPa3padOTKM M peaau3aluu
MH)KEHEPHBIX IPOEKTOB B paMKaxX CBOEH NpOpeCcCHOHATIBHOM e TEIbHOCTH.

2. B pe3yjbTare n3yuyeHHus JUCHUIIIUHBI 00yYalOIMIiCSl 10JI2KEeH:

O6nanath cneAyIMMMI KOMIIETEHIIMSAMH U UHIUKATOPAMHU UX JTOCTHUKCHUS:

VK-1.1, YK-1.2, YK-1.3, YK-14, VK-2.1, YK-2.2, YK-2.5, YK-2.6, YK-2.7, YK-2.8, I1K-2.3, IIK-
3.2, [1K-4.2, TIK-4.3

Suamo:

- IPUHIIMITBI, METOIBI, TPEOOBAHUS, IPEIBABISICMbBIC K TEXHOJIOTHYECKAM ITPOSKTAM;

- COBPEMEHHbBIC HAyKOMETpUIECKHEe, NH(OPMAIIMOHHBIC, ITATEHTHBIC ¥ MHBIC 0a3bl JAHHBIX ¥ 3HAHHI.
Ymems:

- HaXOJMTh MYTH PEIICHUs 33724 B 00JIaCTH TIOCTPOCHUS U MOJICITUPOBAHHS HHIKCHEPHBIX CUCTEM U
CHEIMATM3UPOBAHHOTO 000PYIOBaHUS.

Brnaoemw:

- OCHOBaMHU KOHCTPYHMPOBAHUS, MOACIUPOBAHUS U MPOCKTUPOBAHUS TIPH BBITOJIHCHUN TIPOSKTOB B
CBOEH MpodeccnoHaNbHOM e TEeNbHOCTH.

3. Kpatkoe coaep:kanue AU CUHIIUHBI

Pa3nes 1. Cocyabl m annapatbl B XHUMH4Y€CKOH T€XHOJIOTUM — BBe/ICHUeE.

1.1. OcHOBBI IpUMEHEHHS U 001Me TpeOoBaHU. XUMUYECKHH PEakTOp B MPOMBIIIJIEHHOCTH.

1.2. TunoBble KOHCTPYKIIMU XUMUYECKUX PEAKTOPOB.

1.3. ITpuHiun moxoopa KOHCTPYKIMU XUMHUYECKOT0 PEaKTOpa COrNIACHO TEXHUYECKOMY 3a/1aHUIO.
Pa3nen 2. 'aGapuTHbIe U IPOYHOCTHBIE PacyeThl XUMHUYECKOI0 anmnapara

2.1. PacueT OCHOBHBIX Ta0apUTHBIX Pa3MEPOB XMMUYECKOIO peakTopa

2.2. Ilpunnun pacyera obeyaek

2.3. IlpuHuun pacyera JHUIL ¥ KPBILIEK anmapaTa

2.4. ITonOop KOHCTPYKIIMOHHBIX 2JIEMEHTOB amrapara.

Pazpnean 3. IIpoexTupoBaHMe XUMHYeCKOro peakropa B cucremax CAD.

3.1. TlepeHoc pacyeTHBIX MAHHBIX II MU(PPOBYIO MOJETh XUMHUYECKOro ammapata. Iloctpoenue
OCHOBHBIX M BCTIOMOTaTeNbHbIX y3710B B cucreMax CAD.

3.2. IlpoBepka coOMpaeMOCTH U MEXaHMUECKOW paboTOCIIOCOOHOCTH ammapara Ha 6asze mudpoBoi
MOJIETHN

Pasnen 4. IlpakTnyeckoe NpUMeHEHHE BbIYMCIMTEIbHON MEXaHUKH M NPOBEPKA NMPOYHOCTH
Pa3padO0TaHHOI0 XMMHYECKOI0 peakTopa

4.1. IlocTpoenue HUppoBOro IBONHUKA XMMUYECKOTO PEaKTOpa

4.2. IlpoBepka MPOYHOCTH XMMHYECKOIO PEAKTOPA MPH €T0 IKCILTyaTalluu
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4. O0beM y4eOHOM TUCIHILTHHBI

Cemectp
Bcero
Bupl yue6HOM paboTh 3 cemectp 4 cemectp
3IE Axap. 3E Axap. 3F Axkan.
9. 9. 9.
OO01mast TpyA0€MKOCTh JUCIUILIHHBI TIO 4 144 2 79 5 79
y4eOHOMY TUTaHY
KonTakTHasi padoTa — ayIuTOPHBIE 311 112 | 1.33 48 1,78 64
3aHITHS:
Jlexuuu (Jlek) - - - - - -
ITpaktrueckue 3ansatus (113) 3,11 112 1,33 48 1,78 64
CamocrosiTeJibHAsA padoTa 0,89 32 0,67 24 0,22 8
KonTakTHas camocTosTeNbHas paboTa 0,8 0,4 0,4
CamocTosTeIbHOE H3YUYCHHE Pa3/IeIIOB 0,89 312 0,67 236 0,22 76
JUCITUILTAHBI
3ader ¢ Kypcosoii
Bua uTorosoro KOHTpoOJIA: .
OIIEHKOH MPOEKT

AHHOTaNUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«OcHoBbI HHpOPMALMOHHBIX TexHoJ0rui» (51.0.26.01)
1. Heab AMCHUILIMHBI — O3HAKOMIIEHUE CTYIEHTOB C TEOPETUYECKUMH, IMPAKTUYECKUMH U
METOJI0JIOTUYECKUMU OCHOBaMH COBPEMEHHBIX MH(MOPMAIMOHHBIX CUCTEM. B paMkax u3yueHus
JUCLUIUIMHBL y CTYAEHTOB (POPMHUPYIOTCS TEOPETUYECKHE 3HAHMUA U IMPAKTUYECKHE HAaBBIKU I10
MHCTPYMEHTAJIBHBIM CpPEJCTBaAM IporpaMMHOro odecnedeHus. CTYIEHTbl M3y4arOT Ha IMPAKTHKE
BUIbl HH(POPMAILIMOHHBIX TEXHOJIOTUH.

2. B pe3yJbTaTe M3y4YeHUs1 AUCHHUILIMHBI 00y4ar0IIHIiCH JOJIKEH:

Obnadams clenyOUMMA KOMIIETCHIIUSMU U UHIANKATOPAMH MX JOCTHKECHHUS

OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.11; OIIK-5.5;
OIIK-6.1; OIIK-6.2; OITK-6.3.

3uame.

— TIPOLIECCHI, METOJBI MOUCKa, cOoOpa, XpaHEHUs, 00pabOTKH, MPEACTaBICHUS, PaCIpPOCTpaHEHUS
uH(pOpMAalUM M CIOCOOBI OCYIIECTBICHHS TaKUX TMPOIECCOB M METOA0B (MH(GOPMAIMOHHBIE
TEXHOJIOTUH)

— COBpPEMEHHbIE HMHCTPYMEHTaJbHbIE CpEIbl, MPOTPAMMHO-TEXHUYECKUE TIATHOPMBI |
MIPOrPaMMHBIC CPEJICTBA, B TOM YHCJIC OTCUSCTBEHHOTO IMPOU3BOJICTBA, HCIIOJIB3yEeMBIC [Tl PEIICHHUS
3aj1a4 MpodecCuoHANbHOMN 1eATebHOCTH, U IPUHIIUITBI KX PAOOTHI.

Ymemn:

— BBIOMpaTh U  HCIOJNB30BaThb  COBPEMEHHbIE  WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIE |
WHTEJUICKTYalIbHBIC ~ TEXHOJIOTUH, WHCTPYMEHTAIBHBIC  CPEJIbI, TMPOrPaMMHO-TEXHUYECCKHE
m1aTGOpMBI U IPOTPAMMHBIE CPEJICTBA, B TOM YHCJIE OTEYECTBEHHOT'O MPOU3BOJICTBA, I PEIICHUS
3a/1a4 Tpo(heCcCHOHATEHON ACATETHhHOCTH

— aHanM3upoBaTh MpodeccHuoHANbHBIE 3a7aud, BBIOMpATh M HCIONB30BaTh moaxoxasmue KWT-
TEXHOJIOTHH.

Bnaoemy:
— HaBbIKaMHU paloTHI C JexamuMu B ocHoBe U T-pemiennii jaHHbIMU
HaBbIKAMU IIPUMEHEHUs COBPEMEHHBIX MH(POPMALMOHHO-KOMM YHUKAITMOHHBIX u

HHTCJUICKTYAJIbHBIX TGXHOJ’IOFI/II\/’I, HHCTPYMCHTAJIBHBIX CPEACTB, B TOM 4YHCJIC OTCUCCTBCHHOI'O
IMPOU3BOACTBA, JJI pCUHICHUA 3a1a4 HpO(pCCCHOHaHLHOﬁ JACATCIIbHOCTH.

108



3. KpaTkoe coaep:kanue TUCHUTIIUHBI

Pa3nes 1. OcHoBbI HHGPOPMALMOHHBIX TEXHOJIOTHH

1.1. CrpykTypa oOmeparMoHHBIX CHCTEM, IaKeThl NPHUKIAAHBIX mporpamm, Microsoft Office.
Knaccudukanus nmporpamMmmubix cpeiactB. CHCTEMHOE W MPHUKIATHOE MPOrpaMMHOE oOecrieueHne
ITIK. O630p onepanuonubix cuctem (OC). Ilpunnumnel cozpanus u cocta OC: supo, uHTEpPeEiic,
npaiiBepel. Kpatkas xapakrepuctuka WINDOWS, MoaynbHbli npunuun nocrpoenus. Cpena
WINDOWS: okHa, uxX 3J1eMeHThI, pab0oTa B MHOTOOKOHHOM PEXHUME.

1.2. TekcroBeiii penakrop WORD, penakropel MaTeMaTHUeCKUX W XUMHYECKUX (HopMmyd.
Bo3smoxHOCTH co3maHusa 31eKTpOoHHBIX mpe3eHTauuii (Power point). Co3gaHue TOKYMEHTOB
pa3nuyHbIX (OopM (CTaHIAPTHBIX M HecTaHAapTHHIX). Co3maHMe M pPEeNaKTHPOBAHHE TEKCTOBBIX
JOKYMEHTOB C MaTeMaTHYECKUMH U XUMHUYECKUMHU (HOpMYIIaMu.

1.3. Tabmuunsiii mporeccop EXCEL: 0630p, TUIBI U afpecarus sdeek, GopMaT S4eeK, BCTPOCHHbBIE
¢byakuun, ¢opmarupoBanue Tadmmn. EXCEL: Bo3MmoXHOCTH TaOJIMYHOTO pelaakTopa H
MCIOJIB30BaHUE €T0 JJIS pelieHus] HH()OPMAIIMOHHBIX U MH)KEHEpHBIX 3a1a4. [locTtpoenue rpaduxos
U JUarpaMm.

1.4. EXCEL. Omnepanuu ¢ maccuBamMu. Pa3paboTka u peanusanus TPOCTEHIIMX aJTOPUTMOB C
UCIIOJIb30BaHUEM BO3MOXKHOCTEH pemakTopa (HaxOXKICHHE MaKCHUMAalbHOTO (MUHHUMAJIbHOIO)
3JIEMEHTA BEKTOpA U MAaTPHULIbl, HAX0X/IEHUE CYMMBI 3JIEMEHTOB BEKTOpa U MaTpUIIbl, BEIYUCIEHNE
MaTPUYHBIX BBIpaKEeHUH). Perienre BRIYMCIUTENBHBIX 3a/1a4 C UCIIONIb30BaHueM Tabnull. Pemenue
CJIAY c ucnonb3oBaHueM 0OpaTHOM MaTpULIbI.

1.5. EXCEL Iloctpoenne rpagukoB u auarpamm. PacueT (yHKIMOHANBHBIX 3aBHUCHMOCTEH M
MOCTPOCHHUE TpapUIeCKHX H300pakeHUH ¢ Hcronb3oBanueM craHnaptHeix ¢yHkimii EXCEL u
Mactepa ¢pynkiuii. [loctpoenne moBepXHOCTeH ¢ MCIOIb30BaHUEM MacTepa quarpamm. [loctpoenue
JINHUH TpeHAaa.

Pa3zgen 2. AnropuT™MbI 1 OCHOBBI IPOrpaMMupoBaHus Ha sisbike MATLAB

2.1. Anroputmbl, TUTIBI anropuTMoB. [loHsATHE anropuTma M ero cpoicTBa. CrocoObl 3amucH
anropuTMoB. MOAYIBHBIN NPUHLIUI TOCTPOEHUS aITOPUTMOB U NporpaMm. Ilaker KoMnbrOTEpHOM
matematuku MATLAB. XapakTepucTuku S3bIKOB  NIPOrpaMMHUpPOBaHUSA.  OBOJIIOLMS U
KJacCUpUKalKs SI3bIKOB MPOTPaMMHUPOBAHUS, UMIEPATUBHBIC, (YHKIHMOHAIbHBIC, JOTHYECKHE,
O0OBEKTHO-OPUEHTUPOBAHHbIE, WX  KoMOMHauuu. [loHSATHS  TpaHCIALMH,  KOMIWIALNH,
UHTEPIPETALIMM, MX pa3anyus. SI3bIKM IPOrpaMMHUPOBAHUS BBICOKOTO YpoBHs. CTpyKTypHOE
nporpaMMHpOBaHKe, ero ocodeHHocTH. O030p MakeToB KOMIbHOTEepHOW Maremartuku — Matlab,
Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHBIE CTPYKTYpBI M TIPUHIHUIIBI CTPYKTYPHOTO MPOrPAaMMHPOBAHHUS,
WILTIOCTpanys. bazoBble anropuTMudeckre KOHCTPYKIMHU (CIeI0BaHNe, BETBIEHUE, TOBTOPEHHE), UX
peanmzanuu. Omnepatopsl si3bika nporpammupoBanus MATLAB. OcHoBHble pematenu (solvers)
MATLAB nns peanuzanuy BBIYUCIUTENBHBIX alrOpuTMOB. bubmmorexa cTaHgapTHBIX (QyHKIHIMA
size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Iloctpoenue rpadpukoB GyHKIMH OJTHOU M ABYX NepeMeHHbIX. Mcnonbp3oBanue GpyHKIuil plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmnenue rpaduroB(3aroyioBKH,
MOJITMCH IO OCSIM U TIp.).

2.4. Omepauuu HajJ MacCMBaMU: BEKTOpaMHM U MaTpullaMU - CIIOXKEHHE, YMHOXXEHHE,
TpPaHCIIOHUPOBaHKE, oOpaleHue (inv), BRIYUCIEHHE HOPMBI (norm), paHra (rank) u onpenenuTens
MaTtpuubl (det ). AITOpUTMBI HAXO0X/I€HUS MaKCHUMajlbHOT0, MUHUMAaJIbHOIO 3J€MEHTa B MAaCCUBE,
aJITOPUTMBI COPTUPOBKH U UX peanu3anus (Harpumep, Selection Sort).

Pasnen 3. Unciennsie MeToabl. Peann3anus npocreifmmx aaropurmos B cpeae MATLAB

3.1. YucneHHble METOMABI, XapaKTEPUCTUKA M HMX OCOOEHHOCTH, IMOHATHE CXOJUMOCTH METOAA.
DJeMeHTHI TEOPUU MOTPEIIHOCTEN, KilacCu(UKaLUs MOrPEHIHOCTEH, a0CO0THAs U OTHOCUTEIbHAS
MOTPEUIHOCTh, TMOHATHE (YHKIMM HOpMBL. BBeneHHe B CTaTUCTHKY. AJNTOPUTMBI  JJIs
cTaTUCTUYeCKOM 0O0paboTku HHpOpManUU (BBIYMCICHHE TOYEYHBIX M HHTEPBAJBHBIX OILEHOK
PE3yNbTAaTOB U3MEPsieMO BemnuuHbl), X peanusanuu B [IKM MATLAB. Ucnonb3oBanue QyHKIMiA
min, max, median, var, polyfit, polyval.
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3.2. Ilpubnmxenue Gynkiuii. MaTepriomnsius MHorowieHaMu. Kycounass uaTepnosmus (CruiaiH).
Onenka norpemHoctd. @ynkuuu MATLAB st pabotsl ¢ MHorowienamu polyld, polyval, polyfit,
polyder, polyint.

3.3. Beruncnenue onpeneneHHbIX HHTETPAIoB, aJITOPUTMBI METOJIOB MIPSIMOYTOJIBHUKOB, Tpareuui u
CumncoHa, OLEHKa IOrPEeHIHOCTH MeToM0B. Peanmzanus ajaropuTMOB YHCICHHBIX METOJIOB
BBIUUCIICHUS OTIPE/IeIICHHBIX HHTEerpaioB B cpeae MATLAB, npumenenue cTanaapTHRIX (QyHKIMHA
trapz, quad, integral

3.4. UccnenoBanue (yHKIMM OAHOM mepemeHHOW. Pemenue HenuueiHnoro ypasHenus f(x)=0.
Otnenenue KopHeW. ANrOpUTMbI YTOYHEHHUS KOpHS (METOJ IOJOBHHHOrO jeneHus, HproToHa,
npoctoi urepannn). CpaBHUTEIbHBIE XapaKTepucTuku. Peanuzanus anroputmos B cpeic MATLAB
110 OJIOK- CXeMaM M ¢ UCIIOJIb30BaHUEM peliaresneif roots, fzero.

3.5. UccnenoBanue ¢pynkunu ogHoi nepemennoil. [lornck sxkcrpemyma GpyHKuuu BerancnutenbHbie
QJITOPUTMBl HAXOXJIEHUS JIOKAIbHBIX M TIJIOOQIBHBIX ASKCTPEMYMOB (METOJ [EJIEHUs OTpe3Ka
MIOT10JIaM, METOJ] 30JI0TOTO CEUeHHs), MX pealn3aluu Mo OJOK- CXeMaM M C HCIOJIb30BAaHHEM
pemarens fminbnd B cpene MATLAB.

Pa3nes 4. Komnbrotrepusie ceTtu. ba3zsl 1aHHBIX

4.1. KoMnblOTepHBIE CETH: TOMOJOIUU CETel, X XapaKTepUCTUKU. Tomonoruu cerei: 3Be3/Has,
HIMHHAsL, KoJiblieBasd. CeTH 3aKpbITOrO TUIA: JIOKAIbHBIE U PaCIpe/IeICHHbIE CETH, KOPIIOPATUBHbIE
cetu. [IporpamMmHO-TexHHUECKOE oOecledeHue: ajpecalysi, OolepalloOHHAas CHUCTEMa, aJlalTephl,
NpaiiBepsl, MPOTOKOJIbI (0COOBIE SI3bIKH, HA KOTOPBIX OOMEHUBAIOTCSI HHPOPMAIMEN KOMIIBIOTEPHI B
cetu, Hanpumep, TCP, TCP/IP, UDP).

4.2. T'mobanbubie cetu pasnuynoro macimrada (WAN —Wide Area Net, MS Network, Internet).
Bo3moxknoctn cetu Uurepner, Cucrema TtenekoHdepeHUuil. OnekTpoHHas mnouta. JlocTyn K
nHGOPMAIIMOHHBIM pecypcaMm. 3amurta uHpopManuu. [loHsATHE O0e30MacHOCTH KOMITBIOTEPHOU
uHGOpMaLUU: HAJIEKHOCTh KOMIIBIOTEPA, COXPAHHOCTh JJAHHBIX, 3aIUTa OT BHECEHUS U3MEHEHUM
HEeYyINOoJIHOMOUYeHHBIMU 50 JIMLIaMu, COXpaHEHUE TaliHbl IEPENUCKU B JIEKTPOHHOM ceTU AJITOPUTMBI
3alMThl MHGOpPMALMU: METO/bl 3alUThl, KOMIbIOTEPHbIE BUPYChl U Oopbba ¢ HUMHU. MeTojbl
peanu3aiiy 3auiThl HHQOPMAIMK: TPOTPAMMHBIE, allapaTHbIe, OpraHU3alMOHHbIC.

4.3. Unpopmanronnsle cuctembl. CucTeMbl yripaBiieHUs: OaHKaMu U 0a3aMu JaHHBIX. PensiuonHas
Mojienb TaHHbIX. CTpyKTypa 3aliCcH, METO/IbI TocTyna K uHpopmaruu. OOMeH JaHHBIMU C IPYTUMHU
npunoxeHussMu WINDOWS: TekcToBBIMH pelakTOpaMH U 3JIEKTPOHHBIMH TaOJIUIIAMHU.

4.4. Pensumonnas 6a3a manasix ACCESS. ['maBHOe OKHO, MEHIO KOMaH]I, MMaHeJIb HHCTPYMEHTOB.
Co3nanue M OTKpbITHE Oa3bl JaHHBIX. BBOO M pegakTHpoBaHUE AAHHBIX B PEXHME TaOIUIBI U
pexumMe KoHCTpykTopa. @opMupoBaHHe 3apocoB. 3allpoCchl MPOCThIE U MHOTOTA0IMYHBIE, 3aIIPOCHI
¢ ycnoBusaMu. Cozzianue ot4eToB U GpopM. TexHONorus pean3aluuy MpOCTeHIINX 3a/1a4 CPeACTBAMHU
CVYBJ] ACCESS.

4. O0beM yueOHOH TUCUHMIIINHBI.

Cemectp
Bun yuebHoit paboThl 1 cemectp
3F Axag.

q,
OO0masi TPy10eMKOCTh 1M CHUIITHHBI 4 144
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHATHSI: 2,36 85
8 MOM Uuciie 8 hopme NPaKkmuieckol no020moeKu 0,5 18
Jlexumnm (JI) 0,47 17
[Tpaktuueckue 3auarus (113) 0,94 34

8 MOM Uuciie 8 hopme NPaKkmuieckou no02omoeKu 0,25 9
JlabopaTtopHsbie padoTsl (JIP) 0,94 34

8 MOM Uuciie 8 hopme NPaKkmuieckol no020moeKu 0,25 9
CamocrositeabHas padora (CP) 0,64 23
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[TepepaboTka yueOHOro MaTepuaia 0,06 2
[ToaroroBka K MPaKTUIECKUM 3aHATUSIM 0,06 2
[ToxroroBka K Ja00opaTopHbIM paboTam 0,06 2
IToaroroBka K ’K3aMeHy 0,36 13
[ToaroToBKa K MPOMEKYTOUHOMY KOHTPOJIIO 0,06 2
Jlpyrue BUbI CaMOCTOSITEIHLHON pabOThI 0,06 2
JK3aMeH 1 36
KonrtaktHas camocrositenbHast pabora 1 0,4
CaMOoCTOsTENHbHO H3YUYCHHUE PA3ICTIOB JTUCIIUILUIMHBI 35,6
Buji n”TOroBOro KOHTPOJIs: JK3aMeH
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Cemectp
Bunx yuebnol paboThl I cemectp
3F Actp.
q,
O6masi Tpy10eMKOCThb JHCIHHILIHHBI 4 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHITHS: 2,36 | 63,75
8 MmoMm yucie 8 hopme npaKmu4eckol no020moeKu 0,5 13,5
Jlexmmm (JI) 0,47 | 12,75
[TpakTuueckue 3anasitus (I13) 0,94 25,5
8 moMm yucie 8 hopme npaxmu4eckol no020moeKu 0,25 6,75
Jlaboparopubie paboTsl (JIP) 0,94 | 255
8 moMm yucie 8 hopme npaxmu4eckol no020moeKu 0,25 6,75
CamocrositensHas padora (CP) 0,64 | 17,25
[TepepaboTka yueOHOr0 MaTepuana 0,06 1,5
[ToaroToBKa K MPAaKTUYECKUM 3aHATHSIM 0,06 15
[ToaroToBka K 1a00paTopHBIM paboTam 0,06 15
IToaroToBKa K 3K3aMeHY 0,36 9,75
[ToaroToBka K MpOMeKyTOUHOMY KOHTPOJIIIO 0,06 15
Jpyrue BUIbI CaMOCTOSTEILHON pabOThI 0,06 15
JK3aMeH 1 27
KoHTakTHas camocTosTeNbHas paboTa 1 0,3
CaMOCTOSITEIPHO H3YUCHUE PA3/ICIIOB IUCIUILTHHBI 26,7
Buj1 H”TOrOBOr0 KOHTPOJISI: JK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«IIpo¢puibHOE MpOorpaMMHoOe odecrevyeHue JIs pelieHus 3a1a4 NpopeccHoHAIbLHOMI
paeareabHoctw» (51.0.26.02)
1. Ileap AUCHMIUIMHBI — O3HAKOMJICHHE CTYACHTOB C TEOPETUUYECKUMHM, MPAKTUUYECKUMH U
METOJIOJIOTUYECKUMU OCHOBaMH COBPEMEHHBIX HMH(GOPMAIMOHHBIX CUCTeM. B paMkax u3yueHus
JTUCIHUTIIUHBL Y CTYJAEHTOB (OPMHUPYIOTCS TEOPETHUYECKHUE 3HAHMSI W TMPAKTUUECKUE HABBIKK TIO
WHCTPYMEHTAIBHBIM CpPEJICTBaM MporpaMMHOro obecriedeHus. CTyIEHTHl U3Y4arOT Ha MPaKTHKE
BHJIbI TH()OPMAITMOHHBIX TEXHOJIOTHH.
2. B pe3yJbTaTe H3yYeHUs] AUCHHUILIMHBI 00y4ar0IHIiCH JOIKEH:
Obnadams CIenyOUMMA KOMIIETCHIIUSIMU U UHIANKATOPAMH MX JOCTHKECHHUS
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.11; OIIK-5.5;
OIIK-6.1; OIIK-6.2; OIIK-6.3.
3Hameo:
- MpOIIeCChl, METOJAbl  TMOHWCKa, cOopa, XpaHEHUs, O0OpaOOTKHU, TMPEACTABJICHHUS,
pacnpocTpaHeHusT HMHDOpPMALIMU M CHOCOOBI OCYIIECTBICHUS TaKUX MPOILECCOB U METOJOB
(MH(pOpMAaIMOHHBIE TEXHOJIOTHH)
- COBpEMEHHBIE HWHCTPYMEHTAIbHBIE CPEAbl, MPOTPAMMHO-TEXHUYECKHE IUTaTHOpPMBI U
MIPOTrpaMMHBIE CPEJICTBA, B TOM YHCJIE OTEYECTBEHHOTO TPOU3BOICTBA, UCTIOIB3YEMBIC JIJIST PEIICHUS
3a/1a4 podecCuoOHAIbHON 1eATebHOCTH, U IPUHIIUITBI KX PAOOTHI.
Ymems:
- BBHIOMpATh W UCIHOIB30BaTh COBPEMEHHBbIE HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE U
WHTEJUICKTYaJIbHBIE ~ TEXHOJIOTHH, HWHCTPYMEHTAJIBHBIC  CPEIbl, MPOTrPaMMHO-TEXHHYECKUE
1aTOpMBI U IPOTPAMMHEBIE CPEJICTBA, B TOM YHCJIE OTEYECTBEHHOTO MTPOU3BOJICTBA, JJISl PEIICHUS
3a1a4 Tpo(heCcCHOHATTLHON ACATEHbHOCTH
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- aHAIM3UPOBATh NMPOeCCHOHANBHBIC 3a7a4l, BRIOUPATh U MCIOIB30BaTh noaxoasmme WT-
TEXHOJIOTHUU.

Bnaoemy:
- HaBBIKaMU pa0oTHI ¢ JekamumMu B ocHoBe M T-pemenuit JanHbIMH
HaBBIKAMH MIPUMEHEHUS COBPEMEHHBIX HH(})OPMAITMOHHO-KOMM YHHUKAIIHOHHBIX Hu

MHTEJJIEKTYAJIbHBIX TEXHOJIOTMH, HWHCTPYMEHTAJIbHBIX CPEACTB, B TOM YMCJIE OTEYECTBEHHOI'O
MIPOU3BO/JICTBA, JIJIS peUIeHHs 3a/1a4 MPOGECCHOHATBHON AESITEIbHOCTH.

3. Kpatkoe cogep:kanue AU CUHIITUHBI

Pazgea 1. IIKM Python u ocoGeHHOCTH ero peaju3aunuu JJs pelieHUs] PacyeTHbIX 3a1a4 B
XHMHH M XUMHYECKOI TeXHOJI0T I

1.1. OOBEKTHO-OPUEHTUPOBAHHBIN s3BIK TporpammupoBanus Python: o0630p. OcobenHocTH
CBOWCTBAa 00BEKTHO-OpUeHTHpOoBaHHOTO mporpammupoBanus (OOIT). Co3nanue U UCHOIB30BaHUE
muctpuoytuBa Anaconda. Hudpactpykrypsl Spyder, Jupiter, crpykrypa s3bika. OCHOBHBIC
CTPYKTYphl JaHHBIX (CIMCOK KOPTEX, OOBEKThI) U ONepanuu HaJ HUMHU. AnroputMbl. OCHOBHbIE
AITOPUTMHUYECKHE KOHCTPYKLIUH (ClleZJ0OBaHNE, BETBJICHHE, IUKJIIbI) U UX peanu3anus B Python.

1.2. Benenue B nporpamMmmupoBanue Ha si3bike Python. CTpykTypa mporpaMMel, OTCTYIIbI, MOYJIH,
ormepaTopsl, (yHKIMM (MMEHOBaHHbIE M AaHOHUMHBIE), ocoOeHHocTHu. CTaHIapTHBIE U
HecTaHAapTHBIC QYHKIUH s3b1ka Python (o0miero HazHaveHus, MaTeMaTHdecKue, 00paboTKa CTPOK,
BBO/I/BBIBO/T).

1.3. Pa3paboTka anropuTMoB, IporpaMMUpOBAHKE U 0TI Ka mporpamm Ha Python (B cpexne Spyder).
VYnpasnsomue koHcTpyKiuw if, for, while.

1.4 O0630p npeaMETHO-OPUEHTHUPOBAHHOW OMONMMOTEKH Moayied Python mis HaydHbIX U
WHXEHEepHBIX BbhUUCIeHUN SciPy (Moaymu scipy m numpy, a taike matplotlib), cpaBHenue c
MATLAB. OcHoBHas cTpykTypa JaHHbIX NumPy sl BEKTOPHBIX UM MATPUYHBIX BBIYHUCIICHHM
ndarray. OcoOeHHOCTH BBIMIOJIHEHUSI [JEHCTBUN HajJ MaTpuuaMu (CIOKEHHE, BBIYHTAHUE,
yMHOXXeHue, oOpamenne) Ha s3pike Python. Mubopmarnmonnsie matpuynable QyHKIUH (HOpMA,
onpeaenutenb, panr). Meroasl ndarray — T, copy, shape, size, ndim u 1p., UHIEKCUpPOBaHHE,
MaTpUYHOE Tpou3BeaeHUe U GyHKIMK Moayist numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.

1.5 Tloctpoenue rpadukoB Ha si3bike Python ¢ ucnonb3oBanmem monayns matplotlib. dyukimm
Moy matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka mapamMeTpoB
Y aHHOTHPOBaHHE rpauKOB.

Pa3znesn 2. Meroabl BbIYMCIUTENIbHOH MaTeMaTHKH. OCHOBHBIC 3Tanbl pelleHHs 3a4a4 Ha
IBM. Pemenue cucrem JinHelHbIX ajreopandeckux ypapuenuii (CJIAY)

2.1. IlpsaMble ¥ UTEpallMOHHBIE YHCIEHHBIE METOABI. JJIEMEHTHI TeOpuH mnorpemHocrei. [lonsarue
HOpMbI. OCOOEHHOCTH MAalIMHHOW apuPMeTHKH (KpaTkuil 1moBTOp). OCOOEHHOCTH BBIMOJIHEHUS
JEeWCTBUI HaJ MaTpuLaMH (CIOKEHUE, BBIUMTaHHME, YMHOXEHMe, oOparieHue) Ha s3bike Python,
MH(}OpMaLMOHHBIE MAaTPUYHbIE QYHKIIMH (HOpPMa, ONPEAETUTEINb, PAHT).

2.2. Pemenne cucrteM nuHeHHbIX anreOpamdeckux ypaBHeHui (CJIAY). IlocraHoBka 3ajnauu.
[Torpemnoctu. MeToapl ¢ MCHOJIB30BaHUEM OOpPATHOM MATPHUIl U METOJ MPOCTHIX WUTEPALUM.
Pemenune CJIAY Ha s3pike Python ¢ ucmonszoBanueM Monyineil numpy.linalg u scipy.linalg. u
dbynkuwmii det, rank, inv, cond, norm, solve.

2.3. O630p metonoB pemenuss CJIAY. BreraucnutenbHas yCTOWYHUBOCTh, CXOAMMOCTH METOJOB.
OOyclOBIEHHOCTh CHUCTEMBI JIMHEWHBbIX anreOpanueckux ypaBHeHudd (CJIAY) wu yucno
00yCIIOBIIEHHOCTH.

Pazgea 3. O0padoTka pe3yjbTaTOB M3MepeHHUs OAHOW BeJuduHbl. [Ipudaunxenue GpyHKIHU
MHOI'04/ICHAMH C OJTHOI He3aBHUCUMOI NepeMeHHOi. PelieHue cucreM HeJIMHEHHBIX YpaBHEHU T
(CHY) unciieHHbIMH MeTOAaMu

3.1. Ob6paboTka SKCHEPUMEHTAIbHBIX JAHHBIX. TOYEUHBbIE M WMHTEpPBaJbHbIC OIEHKH. DYHKIUH
Python. Onpenenenne kpurepust CTbrofieHTa

3.2. Ipubnmwxenne (yHKIUHA. MeToAbl HHTEPHOISIUU 3aBUCUMOCTEH C OJHOW HE3aBHCUMOM
nepeMmeHHol. HTepnosiuonHblii MHorowieH Jlarpanxa, peanusanus B Python.
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3.3. Ilpubnmxenue (yHkuii. MeTonbl anmpoKCUMAIlMd 3aBUCUMOCTEH C OJHOW HE3aBUCHUMOM
nepeMeHHoi. Meron Hammenbmux kBaapatoB (MHK). Mcnonws3oBanue ¢ynxnuii Python mms
anmpokcuMmanuu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq linear.

3.4. Anroputmbl MeTOJa POCTOM UTepauuu U Metona HeiotoHa - Padcona mis pemenust CHY.
CKOpoOCTh CXOMMOCTH, OLIEHKU NorpemHoctTy. Peanusanus metonos B Python.

3.5. Meronuka UCTIONb30BaHMs pemaTeneil B Motyie scipy.optimize, ¢pyHkuuu root_scalar, root.
Paznean 4. Pemienue 3a1a4 MHOTOMEPHOH ONTHUMHU3ANMH YUCICHHBIMM METOAAMH. AHAJIU3 U
pemienue qudpepeHHATBHBIX YPABHEHUH YMCI€HHBIMHA METOIAMH

4.1. Knaccudukanus 3amad ¥ METOJIOB ONTHUMHU3ANMH. MeETOj TpaJMeHTHOrO CIycka. Meroa
nedpopMuUpyeMoro MHOTorpannuka. Peanmmsanust metonoB B Python.

4.2. Berpoennsie meTonibl SciPy. BoiOop pemiarens B Mojyiie scipy.optimize BetpoeHHbIe METOBI
SciPy, dbyHknuu minimize scalar, minimize.

4.3. AnropuT™Mbl METOZOB pemieHus AuddepeHInaTbHbIX ypaBHeHHH. MeTonbl Diiyiepa U €ro
momudukanmu. Peammzanus metonoB B Python. Breibop pemarenss B Moayne scipy.integrate,
¢dbynkuum solve ivp, solve bvp.

4. O6beM yueOHOI TUCIUIIHHBI.

Bun yuebHoit pabotbl Axan
3E
9.
Oo61asi TPYA0eMKOCTh JUCHMILIHHBI 2 72
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 1,42 51
8 MOM Hucie 8 hopme NPaKxmueckol no020moeKu 0,5 18
Jlexumnm (JI) - -
[Tpaktuueckue 3ansatus (I113) 0,47 17
8 MOM Huciie 8 hopme NPaKmueckol no020moeKu 0,25 9
JlaGopaTopHsie paboTsl (JIP) 0,94 34
8 MOM Uucie 8 hopme NPaKmueckol no020moeKu 0,25 9
CamocrositesbHas padora (CP) 0,58 21
IlepepaboTka yueOHOro MaTepuaia - -
[ToaroroBka K IPaKTUYECKUM 3aHATUSM 0,11 4
[ToxroroBka K 1a00paToOpHBIM paboTam 0,25 9
[ToaroToBka K AK3aMeHY - -
IloaroroBka K NpoOMeKyTOYHOMY KOHTPOJIIO 0,11 4
Jlpyrue Bubpl CaMOCTOSITENbHON paboThI 0,11 4
Buj nTOroBoro KOHTpOJIs: 3auer
Bun yuebnoit pabotbl i Actp.
q.
O6mast Tpy10eMKOCTh JUCHHUILIHHBI 2 54
KonTakTHasi padoTa — ayAMTOPHbIE 3aHATHSI: 1,42 | 38,25
8 mom yuciue 8 hopme npaKmuieckol no020moeKu 0,5 13,5
Jlexuuu (JI) - -
[TpakTnueckue 3anstus (I113) 0,47 | 12,75
8 MOM Huce 8 hopme NPAKmu4eckKol n0020MmoGKuU 0,25 | 6,75
JlaGopatopusbie pabotsl (JIP) 0,94 | 255
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8 MOM Huce 8 hopme NPAKmu4eckol n0020MmoGKuU 0,25 | 6,75
CamocrositeabHasi padora (CP) 0,58 | 15,75
[TepepaboTka yueOHOTr0 MaTepuaa - -
[ToaroToBKa K MPAaKTUYECKUM 3aHATHSIM 0,11 3
[ToaroToBka K 1a00paTopHBIM paboTam 0,25 | 6,75
[ToaroToBka K 9K3aMeHY - -
[ToaroToBKa K IpOMEKyTOUHOMY KOHTPOJIIO 0,11 3
Jpyrue BUIbI CAMOCTOSITENIEHON PaOOTHI 0,11 3
Buja HTOroBoro KOHTpoJIsi: 3auer

AHHOTauus padoyeii nporpaMMsbl JIMCHUTLIMHBI
«n:xenepuas rpapuka» (b1.0.27.01)
1. leab AMCHMUIUIAHBI — HAYYUTH CTYJEHTOB CIIOCO0aM 0TOOpa)keHUs MPOCTPAHCTBEHHBIX (OPM Ha
IUIOCKOCTH, BBIITOJIHEHHUIO M YTCHHUIO YePTEXel MeTolaMi KOMIIbIOTEPHOH I'pauKU U MpaBUiIaM, U
YCIIOBHOCTSIM, IIPUMEHSIeMBIM TIpH 3ToM (cTanaapram ECK/I).

2. B pe3yabTare H3y4YeHHs TUCHMIIMHBI 00y4AIOMMIiCH J0/IKeH:

Obnadamy cieAyOMMU KOMIIETEHIIMSAMU U UHIUKATOPaMH UX JTIOCTUKEHUS:

YK-2.1; YK-2.4; YK-2.5; YK-2.6; YK-2.8; YK-2.10

3namy:

-CI0CO0BI 0TOOpaKEHUSI TPOCTPAHCTBEHHBIX ()OPM Ha MIIOCKOCTH;

-[IpaBWJIa M YCJIOBHOCTH IPU BBIIOJIHEHUH YEPTEKE;

-BHJIbI CHMMETPHH T€OMETPHUECKUX HUTYD;

-BU/JIbl U3JEJIUI U KOHCTPYKTOPCKUX JJOKYMEHTOB;

-OCHOBHBIC BHUBI TpapUUeCKUX HH(POPMALMOHHBIX CHCTEM, 0a30BYI0 TpapUUECKyI0 CHUCTEMY,
HCIOJIb3YEMYIO B yUeOHOM IpoLecce.

Ymemn:

-BBITNIOJIHATD U YATATh YEPTEHKHU TEXHUUECKUX M3/IEIUNA C y4eTOM JAEHCTBYIOIUX CTaH1apTOB;
-HCIIOJTb30BaTh CPEJCTBA KOMIIBIOTEPHON TPaQUKH I U3TOTOBICHHUS YEPTEIKEH.

Bnademu:

-CcIIoco0aMu ¥ prueMaM# H300paXeHHUs TIPEJMETOB Ha TIOCKOCTH;

-rpaugeckoit cuctemoit «Kommacy.

3 Kpartkoe coaep:kanue JMCIHIIIHHBI

Pazgen 1. O6mme npaBuwiia BbINOJTHeHHs 4eprexkeid. IIpaBuna BeimosnHeHus n odopmieHus
yeprexkel B cootBercTBUM ¢ ['OCT. T'eomerpuueckne MNOCTpoeHHsS B TpadUyuecKoil cucteme
«Kommnacy.

Pa3nen 2. IIpoenupoBanue reomerpudeckux ¢puryp. Meron npoexuui. [Ipsmeie 1 KpUBbI€ TMHUH.
[Tnockocte. IloBepxHoctu. I'eomerpuueckue Tena. CuMMETpUs TeOMETPUYECKUX (QUTYD.
Omnpenenenrue HaTypaJbHOM BEIMYMHBI OTpe3ka HpsAMOM W miockoit ¢urypsl. Ilepecedenue
reOMeTpUUYECKUX 00pa30B.

Paznen 3. U3obpaxenuss npeameroB no 'OCT 2.305-2009. M3neausi 1 KOHCTPYKTOPCKHE
aokyMeHTbl. V300paxkeHus. AKcoHOMeTpudeckue depTeku uzgenuil. CosnaHue TpPEeXMEpPHBIX
Mojenen npeaMetroB. Co31aHue aCCOMATUBHBIX YEPTEKEN HA OCHOBE TPEXMEPHOM MOIETH.

Bunsl nznenuit 1 KOHCTPYKTOPCKUX JOKyMeHTOB. CxeMbl. Pe3bObl: 00pa3zoBanue, KiaccupuKanus,
n300pakeHre U 0003HAYCHUE Ha YEPTEKE.

4 O0beM y4eOHOM JUCUHMIIIIUHBI.
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O0beM THCHUILINHBI
Bup yueOHoii paboTbl Axax, | Acip.
3E
q, q,

O01masi Tpy10€eMKOCTh M CHUTLITHHbBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 1,33 48 36
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
JlabopaTtopHsie paboTsl (JIP) - - -
CamocrosiTeJbHas padoTa 1,67 60 45
KoHTtakTHast camocTosTeNbHas paboTa 0,4 0,3

1,67
CamocTosiTeIbHOE U3YUCHHE Pa3JIeTI0OB JUCIIUILIMHBI 59,6 44,7
Bujg HTOroBOro KOHTpPOJIsi: 3a4deT ¢ OLEHKOM

AHHOTaNuUA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«Mudposoe npoexrupoBanue (CAD)» (51.0.27.02)
1. Heap aucouMmianHbl — CPOPMUPOBATH KOMIIETEHLMH OOYdaroLlerocs B OOJIACTH HWH)KEHEPHOM
rpaduky 1 nuppoOBOro MPOSKTHPOBaHuUs ¢ ucnoibzoBanueM CAD cucrem.

2. B pe3yJbTaTe M3y4YeHUs1 AUCHHUILIMHBI 00y4ar0IIHIiCH JOJIKEH:
Obaaoamye cnenyomUMyA KOMIETEHIMSIMHU U HHIAUKATOPaMH UX JOCTH)KECHUS:
VK-2.1; YK-2.2; YK-2.3; YK-2.4; YK-2.5; YK-2.6; YK-2.7; YK-2.8; YK-2.9; YK-2.10.
Suame:.

— OCHOBHBIC IPUHITUIIBI IPOCKTUPOBAHUS U3/ICTIUH;

— TOoJX0Jbl K co3nanuto 3D Mopenel u yepTexen;

— BUJbI U3JETUH U KOHCTPYKTOPCKUX TOKYMEHTOB;

— THITBI COETUHCHHUS JIeTaCH.

Ymems:

— C€O03J1aBaTh SCKU3HI JICTAJICH;

— YUTaTh U CO3/1aBaTh C YEPTEKHU;

— co3gasath 3D Momenu;

— paboTaTh CO CTaHIAPTAMH Ha U3JEIHUS.

Bnaoemy:.

— 0a3oBbIMH HaBbIkamu paboTel B SolidWorks;

— HaBBIKaMH PabOTHI CO CTAaHIAPTAMH HA U3ICIIHS;

HaBBIKAMU padOTHI ¢ YepTEKaMH U TEXHUUYECKOM TOKyMEHTaIEH.

3. Kparkoe coaep:kanue JUCHUIIINHBI

Pa3nes 1. OcHOBBI NPOEKTHPOBaHKS JeTaJiei

1.1. BeeeHue B MH)KEHEPHYIO TpaduKy u IudpoBoe npoektupoBanue. Bosmoxxnoctn CAD cucrewm.
NnxeHepHas rpaduka Kak OCHOBA MIPOSKTUPOBAHUS U3/I€IUN U3 PAa3IUYHBIX MaTepHalIOB, JeTayel
MamiMH U anmapatoB. OcHOBHble TepMuHbl U moHATHS. LudpoBoe mnpoexkTupoBaHue Kak
COBPEMEHHBI U BBICOKOIPOM3BOAUTENBHBIH HHCTPYMEHT paboTel uHxeHepa. CAD cucremsl.
BosmoxHOCTH, 00/1aCTH TPUMEHEHUS.

1.2. bazoBsle nousaTus u uHTepdeiic mporpammer SolidWorks.

3HaKOMCTBO C TIPUBETCTBEHHBIM OKHOM (JeTanb, cOopka, uepTex). Hactpoiika mrabmona.
3HAKOMCTBO C BEpXHMM M OOKOBBIM MEHIO. 3HAKOMCTBO ¢ paboueil obnacteio. [loHsTHE 3CKH3A.
[Tnockoctn  ackuza. Ilpsimas,  OKpY)KHOCTb,  NPSMOYIOJBHUK, AJaunc. MHcTpyMmeHT
" ABTOMaTHY€ECKOE HAHECEHUE pazmepoB". B3anmocss3u
(rOpH30HTAIBHOCTh/BEPTUKAIBHOCTH/PAaBEHCTBO/KOHIIEHTPUYHOCTh 51 T.J1.). HNucTpymenT
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"Cxpyraenue/®acka" n "Cmemenne o6bekToB". Co3gaHue MacCHMBOB (KPYroBOM M JIMHEHHBIN)
CoznmaHue BCIIOMOTaTeIbHON TeOMETPUH (TOYKa / OCh / TNIOCKOCTB ).

1.3. OcHoBHBIE IpaBUJIA CO3/IaHUS ICKU30B.

[loHsATHE TOJHOCTBIO ONPENEIEHHOIO 3CKH3a, MOAXOJbl K €ro JOCTH)KEHHIO. JTallbl CO3JAaHMSL.
OyHKIMM TPUBA30K B CO3JaHUHM TOJHOCTBIO OIpPENEJICHHOrO ASCKM3a. Parponanuszanus
oOpa3MepuBaHus AcKu3a. PegakTupoBanue 3cku3a.

1.4. OcHoBHbIe npaBuiia co3aanus 3D monenei.

CBs13b 3CKU3HOTO NPEACTABIEHUS C TIOCIEAYIOLUIUM cO3JaHueEM Moieu. [1oHATHS TOBEPXHOCTHBIX U
TBepAOTeNbHbIX Mozenel. IlpenmymectBa 3D mopneneil mepen 4YepTEKHBIM IPEACTABICHUEM.
Cdepsr npumenenust 3D mopaeneii, kak TOTOBOro MPOAYKTa M KaK dTala B CO3JAaHUU PEAbHBIX
U3IEINH.

Pa3nes 2. OcHOBBI NOBEPXHOCTHOI'O MO/1€JINPOBAHUS

2.1. OCHOBHBIE HUHCTPYMEHTBI U MPUHIIUIIBI

[Tonsitue moBepxHOCTU. MeTOABI MOCTPOEHUS OCHOBHBIX M BCIIOMOTaTENIbHBIX MOBEPXHOCTEH.
WNHCTpyMEHTBI: IJIOCKash MOBEPXHOCTh, BBITSIHYTash MOBEPXHOCTh, MOBEPXHOCTh IO CEUYEHUSM,
IIOBEPXHOCTD 10 TPACKTOPUH.

2.2. Bo3MOXHOCTH U 00J1aCTH IPUMEHEHHU S TOBEPXHOCTHOTO MOACIUPOBAHUS

O6nactu, TpeOyromnue MOBEPXHOCTHOTO MOACTHPOBaHUs. PaccMoTpeHne KOHKPETHBIX TPUMEPOB U3
peaIbHBIX WHKEHEPHBIX 3a]1a4.

Pa3nes 3. OcHOBBI TBep/OTEIbHOIO MO/IETUPOBAHUS

3.1. OCHOBHBIE UHCTPYMEHTHI U MIPUHIUIIBI

[TonsTre TBepaOTENBHOM MO, HCTpYMEHTBI co3aHus: OOOBIIIKA, BRIPE3, CKPYIJIeHHE, (acka,
MaccuBbl. PemaktupoBanue mojnenu. I[IpucBoenue marepuana, pacdeT MacCOBBIX XapaKTEPHUCTHUK.
IIpoBepka pasmepos.

3.2. Cneunduika MpOEKTUPOBAHUS CTAHIAPTU3UPOBAHHBIX U3EIIUN

Pabora ¢ 'OCTamu Ha cranmapTHble u3nenus. Hanbosee MmMMPOKO HCHOIB3yeMbIe CTaHIApTHBIE
uznenusi. PaccMoTpeHre KOHKPETHBIX MPUMEPOB CTAaHAAPTHBIX H3JAETUHM, UX MPOEKTHPOBAHHE.
bubnroreku MpoeKTUPOBAHHUSL.

3.3. Co3nmanue cOOpOK M3 OTACIBHBIX JACTAICH

OcHOBHBIE MOAXOABI K co3maHuto cOopok. CompspkeHus:: BUIbI, (DYHKIHH, NPUMEHEHHE.
BcenomoratenbHas och KOOpAWHAT: ee mpuMeHeHue B cOopke. [IpucBoeHHne u peaakTUpOBaHUE
MaTepuaoB yacteil coopku. OnpesieieHne MacCOBBIX XapaKTEPUCTUK U LEHTPa TAKECTH COOPKH.
CBsi3b COCTaBISIONINX YacTel U coopku. HacTpolika BHEITHETO BUAa MOJETEH.

Pa3nes 4. OcHOBBI cO31aHUS YepTexeit

4.1. IlpaBuna uTeHus, cO3AaHUSI U 0OPMIICHUS YepTexKeit

Crnioco6sl coznanus ueptexa u3 3D monenu u coopku. PenaktupoBanue ¢popmara nucra, macimrada
yepTerka. HaneceHue pasmepoB, MECTHBIX BHJOB, pa3pe3oB, CEUCHUM, MITPUXOBKH. PaccraHoBka
pa3MepoB U UX peaakThupoBaHue. HacTpolika BHEIIHETO BUAA YEPTEKE.

4.2. IlpaBuna co3aHusi KOHCTPYKTOPCKOM TOKyMEHTAIINH

[ToHsiTHE  KOHCTPYKTOPCKOWM  JOoKyMeHTanuu. Kmaccudukarus, KOMIICKTHOCTb,  BHJIBI
KOHCTPYKTOPCKHMX JOKYMEHTOB. HopMaTuBHO-TeXHUYECKas TOKyMeHTanus. [IpaBuia moaroToBku B
cootBercTBuu ¢ ECJIK.

4. O0beM y4eOHOM TUCHMILIUHBI.

O0beM TUCHUTITHHBI
B N
uJ y4eOHoM padoThI Axan. | Actp.
3E
q. 9,
OO0masi Tpy10eMKOCTh 1M CHUILTHHbBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
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B TOM 4HcJje B popMe NPaKTHYeCKOIl MOATOTOBKH (npu

Haauuuu)
Jlexknuu - - -
[Tpaktrueckue 3ansatus (113) 32 24
Jlaboparopusbie paboTsl (JIP) - - -
CamocTosiTeJIbHasi padoTa 1,11 40 30
KonTakTHas camocrosiTenbHas paboTa 0,4 0,3
1,11
CaMocTosITEIbHOE U3YUEHUE PA3/AETIOB IUCIUILIMHbI 39,6 29,7
Bujg HTOroBOro KOHTpPOJIsi: 3a4deT ¢ OLEHKOM

AHHOTanuA padoyei MPOrpaMmMbl JTUCUUILIMHBI
«IIpukaaanas mexannka» (b1.0.28.01)
1. Heab AUCHMILUIMHBI — 00y4YeHHE CTYJACHTOB TEPMUHOJIOTUH, YCTPOUCTBY, HA3HAYECHUIO U OCHOBAM
pacdera Ha MPOYHOCTh, KECTKOCTh U YCTOMYMNBOCTH JIEMEHTOB 000PYIOBAHHUS.

2. B pe3yjbTaTe M3yYeHUs] TUCHUILIMHBI 00y4aIOIIHIiCH T0JIKEH:

Obnadoamye cnenymUMUA KOMIETSHIIMSIMA U HHIAUKATOPAMH UX JOCTH)KCHUS:

VK-2.1; YK-2.2; VK-2.3; YK-2.4; VK-2.5; YK-2.6; YK-2.7; YK-2.8; YK-2.9; YK-2.10.

3uameo:

- OCHOBHbBIE YPABHEHUS U METO/IbI PEILICHHUS 3a7a4 COIPOTUBIICHUS] MAaTEPUATIOB;

- OCHOBHBIE METO/Ibl PACUYETOB HA MPOYHOCTb, JKECTKOCTb U YCTOWYMBOCTH 3JIEMEHTOB
KOHCTPYKLM;

Yumemn:

- MPOBOJUTh PACYEThl 3JEMEHTOB KOHCTPYKLIMW Ha OCHOBE METOJOB CONPOTUBIICHUS
MaTepuasos;

- MIPOU3BOJIUTH PACYETHI II0 OCHOBHBIM KPUTEPHSIM PaOOTOCIIOCOOHOCTH.

Brnaoemw:

- HaBBIKaMM pacyeTa COMPOTUBJICHUS MAaTEPUATIOB AaHATTUTUYECKUMHU METOJAMH.

3. Kpatkoe cogep:kanue A CUUINIUHBI

Pa3nen 1. Ompenenenne peakunmii omop. PacrsikeHme-cikatme. AOCONIOTHO TBEPIOE TeEINO.
DneMeHTHI CTaTUKHU. Y paBHEHUS paBHOBecHs. OCHOBHBIE JOMYILEHUS U IPUHIIMIIBI COTTPOTUBIECHUS
matepuanoB. Hampsokenus, nedopmauuu u mnepemerieHus. 3akoH ['yka. Iloctpoenue smrop
BHYTPEHHUX YCWIMI, HalpsOKEHUNW M IEpEeMELICHUN. YCIOBHE IPOYHOCTH IIPU PACTKECHHUH
(cxaTum).

Paznea 2. Kpyuenue. M3ru6. 3axkon ['yka mpu casure. BHyTpeHHHE cuioBble (akToOpbl NpU
KpY4YeHHUHU. YCJIOBHE MPOYHOCTH NpU KpydeHHH. [IOHATHE YHMCTOrO M IMOMEPeyHOro M3ruOoB.
[IpaBuiia MoCTpoOEHMs! MIOP MONEPEYHBIX CHIJI U U3THOAIOIIMX MOMEHTOB. Y CJIOBHE MPOYHOCTH MPHU
usruoe.

Paspen 3. CiiokHoe HampsizkeHHOe cocTosiHMe. OCHOBBI TEOPUM HANPSHKEHHOIO COCTOSHHMA H
TUIOTE3bl MPOYHOCTU. TOHKOCTEHHBbIE cocyabl. OmnpeneneHue HanpsLKeHUH 1Mo 0e3MOMEHTHOM
TeopuH. Pacder cxxkaThIX CTEpKHEN HA YCTOMYUBOCTD.

4. O6beM yueOHOIi TUCIUNIHHBI.

Bcero Bo 2 cemecTpe
Bun yuebnoit paboTbl

3E Axkan. 4. | AcTpoH.u
OO6mast TpyA0EMKOCTh TUCIIUTUIHHBI 2 12 54
KonTakTHasi padoTa — ay1uTOpHbIE 1.33 48 36
3AHATHA:
Jlexnun 0,44 16 12
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[Tpaktuueckue 3ansatus (I113) 0,89 32 24
CamocTosiTeJIbHasi padoTa 0,67 24 17,7
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,4 0,3
CaMOoCTOSATEIbHOE U3YUCHHUE Pa3/IeiioB 0,67

TUCIUILINHEI 23,6 17,7
Bujg HTOroBOoro KOHTpOoJIsi 3auem ¢ OUeHKoll

AHHOTanus padoyeil NPOrpaMMbl AU CUHUIIIMHBI
«Boruncinreiabnas mexanuka (CAE)» (51.0.28.02)
1 Heap aucoMmiuHbl — cHOPMHUPOBATH KOMIETEHIMH OOYyYaromerocsi B 0071acTH MPUKIIAJIHOM
BBIUUCIIUTENILHOW MEXaHUKHU B HHAYCTPHUH 1oJuMepoB ¢ omouisto CAE cucrem.
2 B pesyabTaTe H3y4eHUs] AUCHUILINHBI 00y4aIOUIICH TOJI/KEH:
OO6naznath caenyrOIUMI KOMIETEHIUAMHI U UHAUKATOPAMU UX JOCTHIKEHHSL:
VYK-2.1; YK-2.2; YK-2.3; YK-2.4; YK-2.5; YK-2.6; YK-2.7; YK-2.8; YK-2.9; YK-2.10.
3namy:
— OCHOBHBIC ITOHATHUS IPUKIIATHON BBIYUCIUTEIBHON MEXaHUKH;
— METO/bI U MOAXO0/bI B PEUICHUH 3a/1a4 IPOYHOCTHOI'O aHAJIN3a;
— 00uIre CUCTEMBI TOCTPOCHHUS TPOTPAMMHBIX KOMIUIEKCOB M CTPYKTYPBI IIPOTPAMM, IPUMEHSIEMbIX
B IIPUKJIAHOM BBIYMCIUTEIBHON MEXaHUKE B HHIYCTPHUH IIOJINMEPOB;
— HIOAHCHI IPOYHOCTHBIX PACYETOB IOJUMEPOB U KOMITO3UIIMOHHBIX MATEPUAJIOB.
Ymemy:
— OCYIUECTBJIATH IOCTAHOBKY 3a/Ja4 JUIsl IPOBEIECHUS CTATUYECKUX PAaCYETOB;
— OCYIUECTBJIATH IOCTAHOBKY 3aJa4 JUlsl IPOBEICHUS JUHAMUUYECKUX PACYETOB;
— OCYLIECTBJIATh IOCTAHOBKY 3aJa4 JUUIs IPOBEICHHS TEPMUUECKOTO aHAIN3a;
— OCYLIECTBJIATH IIOCTAHOBKY 3aJa4 JUIsl NPOBEIAEHUS IPOYHOCTHBIX PAacyETOB KOMIIO3ULIMOHHBIX
MaTEepUasoB;
Braoemy:
— HaBbIkamu paboTel B Simulia Abaqus;
— HaBBIKaMH BBIITOJIHEHUS IPOYHOCTHBIX PACUETOB;
— HaBBIKAMHU BBIIIOJIHEHUSA TEPMUYECKUX PACUYETOB;
— HaBBIKAMHM aHAJIM3a PE3YyJbTAaTOB PACUETOB;
0a30BbIMM HaBbIKaMU pacueTa uznenuii uz [IIKM.
3. Kpatkoe cogep:kanue A CUUNIUHBI
Pa3nes 1. OcHOBBI NPUK/IAIHOH BBIYMCINUTEIbHON MEXaHUKH
1.1. Benenue. llpeamer u 3amauM NPUKIAJAHON BBIYMCIUTENBHOM MeXaHUKH. Ponb cuctem
aBTOMaTH3UpOBaHHOTO npoekTupoBanust (CAIIP) B ®U3HEHHOM LIUKJIE U3JENUS.
PaGouee npoextupoBanue. TeXHOIOrHYECKOE U TEXHUUECKOE IIPOEKTUPOBAaHUE, ATanbl. BHelHee u
BHyTpeHHee npoektupoBanue. Kinaccuduxamus CAIIP. XXuzHeHHbIN UK 00beKTa MHKEHEPHOH
nestenpHOCTH. Mecto CAE-cucTeM B KU3HEHHOM 1UKJIe. [10/1X01b1 K HHKEHEPHBIM pacyeTaM.
1.2.  OcHoBHbI€ 3aJ]a4u, TIOHATHS U 3aKOHbI IPUKIIAHON BBIYUCIUTEIBHON MEXaHUKH.
[IpodHOCTB, KECTKOCTh, yCTOWUMBOCTH. [ledopmarnuum u mnepemMenieHus, TEH30p aedopmaluu.
Harpy3ku u peakiuu. OCHOBHBIE TUIIBI Ae()OPMAIIMOHHOIO MOBEAEHUS: YIPYroe, IMIacTUYECKOE,
BSI3KO€; TMHENHOE U HelnnHeHoe. Bubl HennHelHocTr. 3akoH ['yka. JInneliHas Teopust ynpyrocTH.
1.3.  OcHOBBI M€TOJ1a KOHEUHBIX IEMEHTOB. THUIIBI YUCIEHHBIX METOJIOB.
Uucnennsie MeTopl. CyTh METOJ]a KOHEYHBIX 3JIEMEHTOB, 00JacTH MpUMeHeHHs. OCHOBHBIE TUIIBI
KOHEUHBIX 3JIEMEHTOB. DlleMeHThl Teopuu ynpyroctu. ®opmynsl Komu. O6beMHbIe 1edopManuu.
3akoH ['yka 111 00beMHOT0 HaNpsKEHHOTo cOCcTOsIHUS. OCHOBHBIE YpaBHEHUSI METO/a KOHEUHBIX
JJIEMEHTOB.
Paspnen 2. [IpoBeaeHne craTH4eCKUX pacuyeToB
2.1. TlonsTHE cTAaTMYECKOrOo HarpykeHus. JIMHeHHOe W HEIMHEHHOE NOBEJECHHE MaTEpHalIOB.
OcHOBHbIE BUIbl HAPSYKEHHOTO-1€(OPMUPOBAHHOTO COCTOSIHHSL.
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Uto Takoe cTaTu4ecKkoe HarpykeHue, npuMepsbl. JIMHEeHHOe U HEIMHEHHOE TTOBE/ICHUE MaTepurana, B
KaKMX YCIOBHSIX OHM pEAIM3YIOTCS M KaK YYHMTHIBAIOTCA Mpu pacyerax. OCHOBHBIC BHIBI
HaNPSKEHHOT0-1e()OPMHUPOBAHHOTO COCTOSTHUS: PACTSKEHHE, C)KaThe, CABUT U MX KOMOMHALIUU.
2.2. BpIlonHEHHE CTAaTHYECKOTO pacueTa Oanku Ha M3rud. DTanbl HOCTAaHOBKHU 3a/aud. | paHnyHbIC
YCIIOBUS U Harpyska.

Beenenue B Simulia Abaqus. UuTepdetic, nepeBo moaenu. Bapuantsl mocraBku 3anaun. Co3naHue
reoMeTpUH, 3aJlaHue Marepualia, IpUCBOEHUE Marepuasia. Pacder miar, rpaHUYHbBIC YCJIOBHS U
Harpy3ku. [IpocmoTp pe3ynbraroB pacuera.

2.3 IlpaBmia mOCTpOEHUS KOHEYHO-3JeMEHTHON ceTku. [loaxoapl K pa3OMEHUI0 TEOMETPHH.
OcoOEeHHOCTH MCTIONIb30BAaHMSI PA3IMYHBIX THIIOB 3JIEMEHTOB.

I'excaronanpHas, NPEUMYIECTBEHHO TeKcaroHallbHasg U TeTpadjapuueckas cerka. OCHOBHBIE
MOJIXO/IbI K pa30MEHUI0 TEOMETPUU C IIENIbI0 TOyUeHUsl Hanbolee kadecTBeHHOM ceTku. 1D, 2D u
3D snemeHThI, MpUMephl UCIIOIb30BAHUS Ha KOHKPETHBIX 3a/1avax.

2.4. KonTakTHas npoyHOCTh. OCHOBHBIE BU/IbI KOHTAKTHOIO HarpyxeHusi. KoHTakTHas IpOYHOCTb.
Hactpoiika KOHTaKTOB MEXIY 3JIEMEHTaMU KOHCTPYKIIHH.

KoHTakTHOE HarpykeHue, 30Ha KOHTaKTa ynpyrux Tejl. OCHOBHBIE BUIbl KOHTAKTHOI'O HArPYXEHUSI:
CTaTUYecKas Harpyska, yJapHas Harpyska, BpallleHue, CKOJIbKeHue, kauenue. L{ummuapudeckas
KOHTAaKTHAasE MPOYHOCTh, IPOYHOCTh W HArpy304YHas CIIOCOOHOCTh CQEPUUYECKUX COCAMHEHHM.
Co3nanue cOOpKU M HACTPOIiKa KOHTakTOB B Simulia Abaqus.

Pa3nea 3. [IpoBenenne pacueroB B AuHaMuke. TepMudecKkuii anaams.

3.1. SIBHas u HesiBHasg quHamuka. OcOOEHHOCTH aHanu3a. BeiOop pemaTesns.

Uro Takoe SBHBI U HESBHBIM aHaiIM3, pa3jiuyMsi B MOJAXO0JAaX: TOUHOCTb, UTEPALMHU, 3aTPAThl 110
BPEMEHH, CXOJUMOCTb.

3.2. BeinonHeHue pacyera B IMHAMHKE. DTarbl TOCTAHOBKHU 3a/1a4H.

Dransl NOCTAHOBKY 3aJla4yM JJIsl IPOBEJIEHUs pacueTa B 1uHaMmuke. HacTpoiika KOHTakTa, co3aHue
HECKOJIbKUX PACUETHBIX IIAroB. BhIMONHEHNE AWHAMHYECKOW 3aJa4d B OOJACTH HEIMHEHHOCTH
MaTepuana.

3.3 Tepmuyecknii aHanu3. TeroBble HapsOKEHHS. TerioBas MPOYHOCTh MaTepHANIOB. TerIoBbIE
nedopmariuu.

Uro Takoe TEIJIOBBIE HAIMpPSDKEHHs: TNPHYMHBI BO3HUKHOBEHHUS. TopMokeHHe (OpMBI Kak
NEPBOMCTOUYHUK TEIUIOBBIX  HampspkeHuil. CrnocoObl CHUKEHHE TEMJIOBBIX  HAINpPSDKEHHH,
TeMreparypHble 1mBbl. OnpeneneHyue TEIIOBOH MPOYHOCTH MaTEpUalioB; pacdyeTHbIE (OPMYIIBI.
CroxeHne TemIoOBbIX U pabouux HanpspkeHuil. BiausHue TeroBsix nedopmanuii Ha conpsiKeHue
neraneil. O0ecnieueHre cBOOOAbI TEMIIEPATYPHBIM MTEPEMELICHUSIM.

Pa3nes 4. Oco0eHHOCTH NPOBEACHUS] PACYETOB KOMIIO3HIIMOHHBIX MAaTEPHAJIOB

4.1. 3aanue napaMeTpoB MaTepuaa, CIOUCTOCTH U HAlpaBJICHUs BOJIOKOH. THIIBI 2JIEMEHTOB CETKH,
IPUMEHSEMBIE NTPH pacyeTe KOMIO3ULMOHHBIX MaTEPUAIOB.

Wucrpymentsr Simulia Abaqus s MoJenMpOBaHHs KOMIO3UIIMOHHOTO MaTepHaja, yder
OpHMEHTAIH BOJIOKOH U BU3yanu3auus cedeHus npoduis. Ocodennoctu Beioopa 2D 3nemenToB npu
pacuere KOMIO3UIIMOHHOTO MaTepuara.

4.2. BeinonHeHue pacyeTa co CTaTHYECKUM Harpy>KeHUEM JIeTalld U3 KOMIIO3UIIMOHHOTO MaTepHaa.
PaccmoTpeHne OCHOBHBIX ATAloOB B PELICHUH 33]Ia4l C Harpy>KeHHEeM KOMIIO3UI[MOHHOT O MaTepHrasia
B Simulia Abaqus Ha KoHKpeTHOU 3a1aue. AHAIM3 PE3yIbTATOB.

4.3 O030p METO/IOB MPEACKA3ATEILHOTO MOJIECTUPOBAHUS CBOMCTB KOMITO3UIIMOHHBIX MaTE€pPHaJIOB.
Teopuu romorennsanuu. MoieapoBaHue sIMEHKHU TEPUOJUYHOCTH.

Macmrabbl pacCMOTPEHHS KOHCTPYKLIUN U3 MOJMMEPHBIX KOMIIO3ULIMOHHBIX MaTE€pHaloB: MUKpO,
Me30, Makpo. Slueiika NMepUOAMYHOCTH M TNPEACTABUTENBHBIA 37eMeHT oO0beMa. OcpeaHeHHBIe
OTIpE/ICTISIONINE COOTHOIICHUS: OCpPEeIHEHHBbIH 00001IeHHbIH 3akoH ['yka [uisi M30TPONMHOTO M
OpPTOTPOIHOTO Marepuana. I'omorenusanus u rereporennsanus koHcrpykuuid uz IIKM. Iloaxon
®oiirra u Peiicca.

4. O0beM y4eOHOM JUCHHUILINHBI
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O0beM THCHUILINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
q, q,

Oo01asi TPY10€MKOCTh TUCHHILIHHBI 2 12 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlexknuu - - -
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
JlabopaTopHsie padoTsl (JIP) - - -
CamocTosiTesbHasi padoTa 1,11 40 30
KoHTtakTHas camocTosTenbHas pabota 0,4 0,3

1,11
CamocTosiTeIbHOE U3YUCHHE Pa3JIeTI0OB JUCIIUILIMHBI 39,6 29,7
Bujg HTOroBOro KOHTpOJIsi: 3adeT ¢ OEeHKOH

5.2 lucuunJMHbI 4acTH, (POPMHUPYEMOH YHACTHUKAMHU 00Pa30BaTeJIbHbIX OTHOLICHUH
(o0si3aTe/ibHbIE BApDHATHBHBIE TUCIHIIJIMHBI)
AHHOTaNuA padoyeil MPOrpaMMbl THUCUUIIMHBI
«HUccnenoBarenbckuii npoekr» (b1.B.01)
1 Ileap AMCHMILIMHBI — O3HAKOMHUTH C WCCIEAOBATEIBCKAM IPOTOKOJIOM, c(hopMHpOBATH
MPEACTABICHUE 00 HCCIEN0BATENLCKOM EeITEIbHOCTH MIOCPEJICTBOM BBIIOJTHEHUS
WHIVBUAYAIBHOTO WM TPYIIIOBOIO MPOEKTA IO TeMe 00pa30BaTeIbHOr0 TpeKa, CrocoOCTBOBATH
CaMOOTMPEIEIICHUI0 00YYaroIIerocs, MOJATOTOBUTh K BBIMOJHEHHIO MPOU3BOJACTBEHHON MPAKTUKH:
Hay4HO-UCCJIEI0BATEIbCKON pabOoTHI.
2 B pe3yabTaTe M3y4YeHUS IMCUMILINHBI 00y4Yal0 M IACH 10JIZKeH:
O6nanare cneAyIMMUMH KOMIIETEHIIUSAMHI U UHIUKATOPAMHU UX JTOCTHUKCHUS:
VK-1.1; YK-1.3; YK-1.4; VK-2.6; YK-2.7; TIK-2.2; T1K-2.3; TIK-3.2; TIK-3.3; IIK-4.1; I1K-4.2; TIK-
4.3.
Suamo:
- UCCJIEI0OBATEIbCKUI MTPOTOKOMT,;
- METOJIOJIOTHIO UCCIIEA0BATEILCKON JeITCIbHOCTH;
- CTPYKTYPY CHCTEMBI pa3felIeHUs] TpyJa HCCIEAOBATEIbCKOW ACSITEIHPHOCTH B 00JIACTH XWMUH,
XUMHUYECKON TEXHOJOTUU U UHKEHEPHH;
Ymems:
- (hopmupOBaTH TUTIOTE3HI;
- MOJIETUPOBATH CIIOCOOBI TPOBEPKHU THIIOTE3;
- IPOBOJAUTH TEOPETUUECKUE U IKCIIEPUMEHTAIIbHBIE UCCIIEI0BAHMS;
- QHAIM3UPOBATH PE3YJIBTATHI UCCIIEOBAHUS U I€TIaTh BBIBOJIBI OTHOCUTEILHO BBIJIBUHYTHIX THIIOTE3;
- TOKYMEHTaJIbHO COIPOBOKATh UCCIIEI0OBAHMS,
Bnaoemw:
- MOAXOJaMHU W WHCTPYMEHTaMH, B TOM YHCIE IU(PPOBBIMH OpPTraHU3allMU HCCIEI0BATENbCKON
JIeITCIILHOCTH
- U(POBBIMU UHCTPYMEHTAMH OPTaHU3AI[UN COBMECTHOM pabOThI IPH MPOBEICHUHU MCCIEIOBAHUML.
3 Kparkoe cogep:xxanue JTUCUMILIHHbI
Pa3znen 1. BxiroyaeT paccMOTpeHHE OCHOBHOM TEOPUM HAY4YHO-UCCIIEA0BATENIbCKON NEATEIbHOCTH
U MPAKTHKY €€ peain3allii, B TOM YHCJIE MOAXO0Jbl U MHCTPYMEHTHI OPTaHHU3AIMUA W YIPaBICHUS
HCCJIEIOBATEILCKOM IeATEIHHOCTHIO C YYETOM OTPACIIEBON U MPEAMETHON CHETIH(PUKH.
1.1. Meronmonorus HAay4YHOTO IO3HaHHUSA. Jlornka HUCCIIEI0BATEIHCKOTO nporecca.
HccnenoBaTenbCckuii MPOTOKON. JTambl HAYyYHO-UCCIIENOBATENBCKONH paboThl. Temartuzamus u
1esIenoiaraHue HayqYHOTO UCCIIEIOBAHUS: TIPUHIIMITBI, TIOJIXO0/IbI, METOJIbI. AKTYaTbHOCTh M HOBH3HA
uccienoBanus. BeinBmkenue runotes3. [louck, HakorieHne U 00padoTka HAyYHOU, TEXHUUECKOH U
nHON mHpopManuu. TeopeTuyeckne MW dKCIEepUMEHTAIbHBIC HcciaeaoBanus. OyHaaMeHTaIbHAS |
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MpUKJIagHas HayKa, HMCCIENOBaHUS W pa3paboTku. CBS3b HMCCICIOBATEIHCKOW W WHXCHEPHOU
esTeNIbHOCThI0. OCOOCHHOCTH HMCCIIeNOBAaHUN U pa3paboTOK B aKaJIeMUYECKOM U KOPIOPATUBHOM
CEKTOpe.

1.2. CocrossHue M METOJABI COBPEMECHHON XHMHYECKONH W WHXXCHEPHOW HayKu B 00JacTH
He(TEera30XuMUHM, OPraHUYECKOro CHHTE3a, MOJUMEPHBIX U (PYHKIMOHAIBHBIX MaTepHUajoB U B
CMEXHBIX HayKaX U OTPaCIIsIX.

1.3. HopmatuBHbBIE [TOKYMEHTBI, PETJaMEHTHPYIOIIUE HCCIEAOBATEIbCKYIO JIeATEIbHOCTh B
Poccwuiickoit peneparmm.

1.4. IncTpyMeHTHl TNOMCKA, aHAlM3a HAyYHO-TEXHHYECKOM HH(OpManuu M HamucaHus o63o0pa
auTepaTypsl. HCTPYMEHTBI COMPOBOXKICHUS HMCCIEAOBATEIBCKON NEATEIHHOCTH. DJICKTPOHHBIC
naboparopubie kypHainsl (ELN), cucremsl ympasienus yaboparopHoii nupopmanmeii (LIMS).
Opranuzanys COBMECTHOM paboThI ¢ HH(GOpPMAIHA U SKCIIEPUMEHTATLHBIMU TAaHHBIMH.

Paznen 2. Bxiioyaer BBINOJMHEHHE HHIWBUIYaJbHOTO WJIM TPYIIIOBOTO MPOEKTa IO TeMe
00pa30BaTeNLHOTO TPEKA.

2.1. IlpoBenenuie NenOBOM UTPHI C LEIbIO TeMaTU3AlMM HCCIEAOBAaHUS U, IPU HEOOXOIUMOCTH,
(GbopMUPOBAHUS CTYIEHYSCKUX UCCIICOBATEILCKUX TPYIIIL.

2.2. Ilouck nuTepaTypsl U HAIMCAHKUE JTUTEPATypHOTo 0030pa.

2.3. IlocTranoBKa 1enel, 3a7a4 UCCIICAOBAHHS, BRIABHKCHHIE TUIIOTE3.

2.4. IlnanupoBaHue U TPOBEACHHE SKCIIEPUMEHTAIBLHON pabOThI, BKIIIOYAs aHAIU3 U 00pabOTKY
OKCIIEPUMEHTABHBIX JTAHHBIX, OLICHKY TUIIOTE3.

2.5. [lonBenenue uToroB pabOTHI U UX Ipe3eHTanus. Hanucanue u cnaya-nprueMka oT4eTa o Hay4qHo-
MCCJIeI0BATENbCKOM padoTe.

4 O0beM yueOHO JUCUUIJIMHBI

Beero Cemectp
Bun yueOHol paboTs Ne 5 Ne 6
3F, Axar,. 3E Axan. 3E AKag.
q. q. q.
O0masi Tpy10€eMKOCTh IPAKTHKH 110 4 144 > - ) o

yueOHOMY IJIAHY
KonTakTHas padora — ayiuTopHbIe

3,11 | 112 | 1,33 48 1,78 64

3AHATHA:
6 mom yucie 8 hopme npaKkmuyeckoi 1,55 56 0.67 24 0,89 30
no02omoeKu
[Tpaktrueckue 3anstus (I13) 3,11 112 1,33 48 1,78 64
8 MOM uucie 8 (popme NPAKmu4ecKoll 155 56 0,67 24 0,89 30
n0020Mo6KU
CamocrosiTesbHasi padoTa 0,89 32 0,67 24 0,22 8
KoHTakTHas camocTosTeNbHas padoTa 0,8 0,4 0,4
CamocrosTenbHOE U3yUEeHHE Pa3/IesioB 0,89 312 0,67 236 0,22 76
TACHATUTUHBI
v KYpcoBoii
Bua UTOroBOro KOHTPOJISA: 3a4éT
NMPOEKT
Beero Cemectp
o Ne 5 Ne 6
Bun yuebHoit paboThl A A A
3 CTp. 3 CTp. 3E CTp.
q. q. q,
O01mas Tpya10eMKOCTh NPAKTUKH 10 4 108 2 54 2 54

yueOHOMY IJIAHY
KonrakTHas paGoTa — ayAuTOpHbIE 3,11 84 1,33 36 1,78 48

3AHATHUSA:
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6 MoM yucie 8 hopme npakmuyeckoi 1,55 42 0,66 18 0,89 24
n0020MoO6KU
[TpakTuueckue 3anrstus (I13) 3,11 84 1,33 36 1,78 33
B TOM 4YHCJIe B (popMe IpaKkTUUECKOU 1,55 42 0,66 18 0,89 24
ITOJATOTOBKH
CamocTrosiTeJbHasi padoTa 0,89 24 0,67 18 0,22 6
KonTakTHas camocTosTeNpHas paboTa 0,89 0,6 0,67 0,3 0,22 0,3
CamocTosTeIbHOE H3YUYCHHE Pa3/IeIOB 234 17,7 5,7
JCLIUIUTHHBI

. KYpCOBoOii
By HTOroBOro KOHTPOJIS: 3a4€T

NMPOEKT

AHHOTaNUs padoyeil MPOrpaMMepl AU CHUILIMHBI
«OCHOBHbBIE MPOIECCHI U aNnapaThl XuMu4eckoii Texnosorun» (61.B.02.01)

1. Ieap TUCHMIIJIMHBI - BMECTE C TUCLUILIMHAMU OOIIeH XUMUYECKOIN TEXHOJIOTUH, XUMHUYECKUMHU
IpoLeccaMi ¥ peakTopaMu U APYTUMHU, CBS3aTh OOLICHAYYHYIO U OOLIEMH)KEHEPHYIO MOJATOTOBKY
XMUMHUKOB TE€XHOJIOTOB, YTO HEOOXOIMMO IPH MOArOTOBKE OaKajlaBpOB IO JaHHOMY HaIpaBJICHUIO
JUISL HAYYHO-HUCCIIE10BaTENbCKON U IPAKTUUECKON pabOThl Ha MPEAPUITUSIX.

2. B pe3ysbTare H3y4eHHs JUCHHMILIUHBI 00yYAIOIIMIACS 10JIZKEH |

O6nanath caeayOUMMI KOMIIETEHIUSAMU U UHIUKATOPAMU UX TOCTUKEHUS:

[1K-2.2; [IK-3.1; [IK-3.2; TIK-3.3; 11K-4.1; [1K-7.1; [1K-7.2; [IK-7.3; 1IK-6.1

3uamo:

— OCHOBBI TEOPHH NEPEHOCA UMITYJIbCa, TEIJIa U MACChl; MPUHIMIIBI (PU3UYECKOTO MOJIEIMPOBAHUS
IIPOLIECCOB; OCHOBHBIC YPABHEHUS JIBUKCHHUS )KMJIKOCTEW; OCHOBBI TEOPHUH TEILIONEPEIaYt; OCHOBBI
TEOPHH Maccollepelaun B CUCTEMax cO CBOOOJHOM U HEMOBHKHON rpaHuliel pa3zena ¢a3; TUIIOBbIE
IIPOLIECCHI XUMUYECKON TEXHOJIOTUHN, COOTBETCTBYIOIIME ANIAPaThl U METOJbI UX PacdeTa;

— METOJbl TOCTPOCHUSA OSMIIMPUYECKUX U TEOPETHYECKUX MOJENCH XMMHMKO-TEXHOJIOTHYECKHUX
IIPOLIECCOB.

Ymemn:

— OIPEACISATh XapaKTep IBWKEHUS KUIKOCTEH M ra3oB; OCHOBHBIE XapAaKTEPUCTHKU IPOLECCOB
TEIUIO- M Maccolepeiauk; PacCUMUThIBATh MapaMeTpbl U BbIOUPAThH anmaparypy JUisi KOHKPETHOTO
TEXHOJIOTMYECKOT0 IIPOLECCa;

— paccuuThIBaThb OCHOBHBIE XapAaKTEPUCTUKH XHUMHUKO-TEXHOJIOTMYECKOTO MpoIiecca, BbIOUPATh
palMOHAIBHYIO CXEMY.

Braoemy:

— METOJIaMH TEXHOJIOTUYECKUX PACUETOB OTJENIBHBIX Y3JIOB U JIeTallell XMMUYEeCKOT0 000py/10BaHuUS;
— HaBBIKaMU IIPOEKTUPOBAHMS TUIIOBBIX allllapaTOB XMMHUYECKOW ITPOMBIILIIEHHOCTH;

— METOAaMU OIpEIeNIEHUs pallMOHAIBHBIX TEXHOJIOTHYECKUX PEKUMOB pabOThl 000PYL0BaHMS.

3. KparTkoe coep:kaHue JMCHUIINHBI.

Pasoen 1. 'mapoauHaMudeckre Npoecchl U armnapaThl XMMUYECKOH TEXHOJIOTHH.

1.1. BBeaenue B nucuuiuimHy. OCHOBHBIE TOHATHS W omnpeaeneHus. [Ipeamer IUCHUTIIMHBI
«ITponecchl u anmapatsl XUMUYECKO# TexHodorumy». Kiaccudukarus npoueccos. HenpepsiBHBIE 1
IIEPUOIMYECKHUE, CTAlMOHAPHBIE W HECTAIMOHApHbIE Ipouecchl. OCHOBHBIE 3aKOHOMEPHOCTH
MPOIIECCOB U OOIIME NMPUHIMIIBI pacyeTa annapaToB XUMUYECKOH TeXHOJIOTUH. JKUAKOCTH U Tra3bl.
Knaccudukanusa xunkocreit. MneanbHas xuakocts. KamenbHble u ynpyrue >kugkoctd. CHiibl,
JEUCTBYIOIME B JKMIKOCTH: MACCOBBIE M IIOBEPXHOCTHBIC. HampsokeHHs B JKMIKOCTAX M rasax
(TaHreHIMabHbIE 1 HOpManbHbIE). CBocTBa XkuKkocTell. Moaens HenpepbiBHOU cpenbl. [loHsaTue
(bU3M4IeCKOro 31eMEeHTapHOro 00BEMa.
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1.2. OcHoBbl Teopuu mnepeHoca. OCHOBBI TEOPHUU SIBICHUU IEPEHOCA: aHaJIU3 MEXaHU3MOB,
MOJICIIMPOBAHUS U Pa3padOTKU 00OOIIEHHBIX METOJOB pacyeTa IMIPOMEXaHUYECKUX, TEIUIOBBIX U
MacCOOOMEHHBIX MpOLECCOB M anmnapaToB. DEHOMEHOJOIMYECKHE 3aKOHBI IEpPeHOca UMILYIIbCa,
Macchl M DJHEPruM. MONEKYyIspHBIH W KOHBEKTHBHBIM 1miepeHoc. OOlme 3aKOHOMEPHOCTH
TMAPOJMHAMUKY, TEIUIONEpeNaYd M Maccomnepenadd. B3auMocBA3b 3THX IPOLECCOB B
IIPOMBILIUICHHOW amnmaparype. Ponb sBIeHHMN I©iepeHoca IIPpU XHMHMYECKUX IPEBpaLICHUSAX.
MarepuanbHble U 3HepreTuyeckue (TeIUIoBble) OallaHChl; ONpPENENICHHE MAacCOBBIX IOTOKOB U
SHEPreTUYECKUX 3aTpaT. Y CIOBHS PAaBHOBECHS U OIIPEACICHUE HAIIPABJICHUS MIPOLIECCOB IIEPEHOCA.
OOwumii Buj ypaBHEHUH CKOPOCTH MPOLIECCOB; IBMXKYILUE CUJIBI U KHHETHUYECKHE KO3(DPUIIUEHTHI.
JlumuTupyromme crajiuu.

1.3. T'mapocratuka. duddepeHnnanbapie ypaBHEHUS paBHOBecUs Disiepa. [lokosmascs KUaKoCTh
10/ AeCTBUEM CUJIBI TsKecTU. OCHOBHOE ypaBHEHHUE TMAPOCTAaTUKU. [IpakTHueckue npuiokeHus
OCHOBHOT'O YPABHEHHSI TUAPOCTATUKH.

1.4. T'maponuuamuka. bananc cun npu JBUXKEHUU BSI3KOW HECKUMAEMOM KMJIKOCTHU. Y paBHEHUE
HEepa3pbIBHOCTU (CIJIONIHOCTH) NoToKa. YpaBHeHue Hapbe-CTokca M ero (u3M4ecKkuil CMBICIL.
[Tono6HOe mpeobOpa3oBanue ypaBHeHusi HaBbe-Ctokca. bespasmepHble mepeMeHHBIE - KPUTEPHU
IMJIpOoAMHAMHUYECKOro noaobdus (Dinepa, Peilinonbaca, @pyna, roMOXPOHHOCTH), UX (U3UUECKUI
CMBICII; TIapaMeTpudyecKkue Kpurepuu. KpurepuanpHoe ypaBHEHUE IBHKECHHS BS3KOW KMJIKOCTH.
VYpaBHeHHe IBHXKEHUs Diiiepa. DHepreTuyeckuil OajlaHC CTAllMOHAPHOTO JBMXKCHMS HJCabHOU
KUJKOCTU. YpaBHEHHE bepHyumM I MACAIBHOW M PEAIbHOW JKMIKOCTH. Ero mpaxrtuueckue
NpUIIOKEHUs (MCTeueHue Kuakoctel, Tpyoka [Iuro-ITpanarns). [IpuHuMnBl H3MEpeHUs: CKOpOoCcTen
U PpacxoJOB KUAKOCTU JPOCCEIbHBIMU NpUOOpaMU U IHEBMOMETPUYECKUMH TpYyOKaMHu.
OmnpeneneHre pacxoJOB IPU  MCTEYEHUM OKUAKOCTEH 4Yepe3 OTBEPCTHsSl WM HACaIKU.
'unpoauHamMuueckue peKUMBbl ABMKEHMS KUAKOCTEH: JJaMUHApHBI W TypOyneHTHbId. Yucio
PeiltHosb/ca U €ro KpUTHYECKUE 3HaYeHUs. MeXaHU3Mbl JIJAMUHAPHOTO U TYpOYJIEHTHOTO TeUSHHH.
[lonstue TypOynentHoctH. IlpencraBieHuss o THMAPOJMHAMUYECKOM IIOTPAHUYHOM CJIOE€ IIpU
TEYEHUU 1O TpyOdaM M KaHalaM W IpH oOTekaHuu Ten. Pacuer nmamerpa TpyOONpOBOAOB U
anmaparoB; BEIOOp CKOPOCTEH MOTOKOB M ONTHMAJIBHOTO JHaMeTpa TpyoonpoBo1oB. Pactipenenenue
CKOpOCTEH 10 paanycy TpyObl IOCTOSHHOTO CEYEHMs MPH JAMUHAPHOM CTAl[MIOHAPHOM TEUYEHMHU.
Teuenne B Tpybax M KaHanax. Omnpenensolui IONEpeYHbIH pa3Mep IMOTOKa B KaHalIax
MPOU3BOJILHONW (DOPMBI: THJIPABIMYECKUN pajuyc, SKBUBAJCHTHBIA auameTp. [ uapaBnudeckoe
COIPOTHBIIEHUE MPU TEYEHUHU KUAKOCTEH U ra3oB. Pacuer morepp Ha TpeHue (ypaBHeHue Jlapcu-
Beiicbaxa) m Ha wMecTHble conpoTuBieHUs. COOTHOLIEHHS W HOMOTpaMMBbl JUIsl pacudera
ko3¢ dureHTa TpeHUs. 3aBUCUMOCTH MEX/y PacXoJI0OM U IlepenaoM aasieHus. Pacuer Hanopa ass
nepeMeIeHus JKUAKOCTeH yepe3 cucteMy TpyOOIpoBOOB U aIlapaToB.

1.5. Ilepememenne xunkocted. Ilepemenienne XKUAKOCTEN € MOMOIIBIO MAalIWH, MOBBIIIAKIINAX
nasneHne. O0beMHbI€ (TOPIIHEBbIE, POTALMOHHBIE U P.) U AMHAMHUYECKHUE (LIEHTPOOEKHbBIE, OCEBbIE
u 1p.) Hacocbl. OCHOBHBIE MapaMeTpbl pabOThl T'MAPABIMYECKUX MAIIWH: MPOU3BOJUTEIBHOCTD,
Hanop, MouHocTh, KI1/I. Pacuer Hamopa u norpebisieMoil MOIIIHOCTH; T0I00p JIBUTATEINS K HACOCY.
Omnpenenenre TOMYCTUMOM BBICOTHI BCAchbIBaHUS. SIBJI€HHME KaBUTAllMM W €ro MNpPeJOTBpAallCHHUE.
OcobeHHoCcTH pPabOThl, COMOCTaBIEHHE M O0JACTH NPUMEHEHHUS OCHOBHBIX THIIOB HACOCOB -
LEHTPOOEKHBIX, TOPIIHEBBIX (IUTyHXKepHbIX) M ap. CBs3p Hamopa, momHocth U KIIJ ¢
MIPOU3BO/IUTENILHOCTBIO (XapaKTepUCTHKH HacocoB). Pabora HacocoB Ha ceTb M HX BBIOOp;
peryaupoBaHue NpOU3BOAUTEIBHOCTH.

Pasoen 2. TennoBele IpoIeCChl U annapaTbl XUMUYECKON TEXHOJIOTHH.

2.1. OcHOBHBIE MOHATHS W OIpeAesieHHus B Temtonepenade. OCHOBHBIE TEIJIOBBIE IMPOIECCHI B
XUMUYECKON TEXHOJIOTMM: HArpeBaHHE M OXJIAKIEHUE, KOHJEHCAalMUs IIapoB M HUCHapeHHUe
xuakocted. CTarMOHApHBIN U HECTAIIMOHAPHBIHN MEPEHOC TETUIOTHI. TemmnepaTypHoe 1oJie, TpaueHT
TEMIIEpaTypbl U TEILUIOBOM IIOTOK; TEILIONEpenada M TeIuIooTaaya. lemMIiepaTypornpoBOJHOCTh —
TEIJIOMHEPLIMOHHBIE CBOMCTBA CPEJIBI.

2.2. llepenoc sHepruu B popme TernoThl. TernoBoi 6anaHc Kak YacTHBIN Cilydail S3HEpPreTHYeCcKoro
Oamanca. OmnpeneneHue TEIUIOBOM HArpy3kd amnmapaTa [Opd HU3MEHEHHH H 0e3 H3MEeHEHHs
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arperaTHoro coctostHus. Pacxon Temmonocuteneit. uddepenumnanbHoe ypaBHEHHE TEpeHOCa
SHEpruu B GopMme TerioThl, ypaBHeHHEe Dypre-Kupxroda u termonpoBoanoct. CrarmoHapHBINA
[IEPEHOC TEIUIOTHI Yepe3 IUIOCKUE W LWIMHIApPUYECKuEe cTeHKU. CoueTaHue MEeXaHU3MOB IIEpeHoca
TEIJIOTHl (TEIJIONPOBOJHOCTH, KOHBEKIUHU, W3JIy4eHHs). KOHBEKTHUBHBIM IEPEHOC TEIIOTHI.
bespasmepnbie nepemennbie — uucina Hyccenbra, Ilekne, Ilpannrns, ['pacroda, dypse. Pacuer
KO3 (UIIMEHTOB TEIJIOOT/AaYd NIPU BBIHYKJICHHON U €CTECTBEHHON KOHBEKIMHU. TermnooOMeH mpu
M3MEHEHUH arperaTHoro coctosuus. Konnencamus napos. @opmyna Hyccenbra. Temnoodmen npu
KurneHnu. PaauaHTHBIA TeruionepeHoc. B3anmHoe wuznydeHue Tten. PaanaHTHO-KOHBEKTHBHBIN
[IEPEHOC TEIUIOThl. Pacuer moreps TEIJIOTHI anmapaTaMyd B OKPYKAIOUIYHO Cpely M TEIUIOBOU
n3ossiui. OCHOBHOE ypaBHEHUE TEILIONEPEAAYH.

2.3. Teruonepenadya B MOBEPXHOCTHBIX TEMJIOOOMEHHHKax. Teruionepenadya B MOBEPXHOCTHBIX
TEII00OMEHHUKAX. AJTUTUBHOCTh TEPMHUYECKUX CONPOTUBICHHUA. CpemHsisi IBIKYIIAs CHIa
teronepenayu. OnpeneneHne cpeqHed JBUKYILEH CUIIbI B allllapaTax Pa3jIMYHbIX KOHCTPYKIIM.
B3aumHoe HampaBiieHHE ABUXKEHUS TemioHOocHuTeNed. Pacuer MOBEpPXHOCTH TEIJI0O0OMEHHHUKOB.
CriocoObl MOJIBO/Ia U OTBOJIA TEIJIOTHI B XMMHUYECKON TeXHONOruu. TpeboBaHus, MpeabsiBiIsieMble K
TerioHocutensiM.  OOOrpeB  BOJASHBIM — MApPOM,  BBICOKOTEMIIEPATYPHBIMH  OPTraHUYEeCKHMH
TEIUIOHOCUTENSIMU, TOMOYHBIMH Trazamu. CrnocoObl s1ekTpooborpeBa. OTBOA TEIMJIOTHI BOJIOM,
BO3JlyXOM ¥ HU3KOTEMIEPATypPHBIMH TCIUIOHOCHUTEIISIMH. TeII0O0OMEHHBIC —ammapaThl; WX
knaccudukanys. OCHOBHbBIE THITH TOBEPXHOCTHBIX TETNIOOOMEHHUKOB (TpyOyUaThie, MIacTHHYATHIE,
anmapatel C TMEPEMENIMBAIOIIMMHA yCTpoWcTBaMU W T.1.) CMECHTEIbHBIC TEIIOOOMCHHHKH:
TpaJUpHU, KOHJIEHCATOPHl CMeIIeHUs. BpiOOp ONTUMaNbHBIX KOHCTPYKUMH U YCIOBUM
JKCIUTyaTallid  TEIJIOOOMEHHBIX anmapatoB. (OCHOBHBIE TEHJEHIMU COBEPIICHCTBOBAHUS
TEII000MEHHBIX anmnaparoB.

Pazoen 3. Ilponieccsl U anmaparbl pa3AesieHUs TOMOTEHHBIX CHCTEM (OCHOBHBIE MAacCOOOMEHHBIE
MIPOIIECCHI).

3.1. OcHOBHBIE TOHATUS W ONpeAeNeHus B Macconepenade. Kiaccupukamus mnporeccos
Maccoobmena. OcHOBHbIE TIOHATUA U ompeaeneHus. [Ipoueccel co cBoOOIHON U (DUKCHPOBAHHON
rpanuneil pagena $a3 um ¢ pazgenstomeid (aspl meperopoakoi (memOpanoi). Hocurtenu wu
pacnpenenseMble BemecTBa. CrocoObl BbIpakeHUs cocTaBa (a3. DPHUIMKO-XUMUYECKUE OCHOBBI
MacCOOOMEHHBIX MpOlecCOB. PaBHOBECHbIE YCIIOBUS M OIpEAENICHUE HaIpaBlIEHUs IepeHoca
BemiectBa u3 (asel B Pazy. Kosdbduuments pacnpenenenus. [lonstne o maccomepenade u
Maccootnaue. KOHIIEHTpaIlMOHHOE T0JIe, TPAJUEHT KOHIIEHTpAllMU, OOIUN W yIEIbHBIN MOTOK
Maccel. MonekynsapHas 1udQy3ust B )KUIKOCTSX, Ta3ax (Mapax) U TBEPbIX Telax.

3.2. MexaHu3MBbI IEPEHOCA MACChl. Y paBHEHHE HEPA3PBIBHOCTH ISl IBYXKOMIIOHEHTHON CHCTEMBI.
JuddepennnanbHoe ypaBHEHHE KOHBEKTMBHOTO TIEepeHOca Macchl B OMHApHBIX Cpenax.
Judpy3noHHBIT MOTpaHUYHBIM  CJIOM; NpO(UINM KOHUEHTpAalUd M CKOPOCTEH B MOTOKAaX.
Koaddutmentsr maccootnaun. OCHOBHBIE MOJIETIFHBIE MPEACTABICHUSI O MEXaHU3ME MAaCcCOOTIAuH.
MopenupoBanue KOHBEKTUBHOTO MaccooOMeHa. Yucna Hyccenbra, [lekine, [lpanaris, @ypwe u np.,
uX (pU3MYecKuii CMBICI, aHAIOTHH C TEIJIOBBIM MOJ00MEM MPUMEHUTENBHO K Ta3aM M KHUIKOCTSM.
Pacuer koaddumHeHTOB MaccooTmaud B amnmaparax pa3judyHBIX THUIIOB 110 YPaBHEHUSIM C
O0e3pa3MepHbIMH  TepeMeHHbIMU. Maccomnepenaya. OCHOBHOE ypaBHEHHE MacCOMepeIayu.
CooTHomieHne MeXay Kod(G(GUIIMEHTaMH Maccolepeqadyd M MacCOOTIadyH, aJJUTUBHOCTH
¢ Gy3uoHHBIX compoTuBiIeHU. MHTeHcudukanus Maccorepeiayd IMyTeM BO3ACHCTBHS Ha
JTUMUTHPYIOIIYIO CTaauio. BrnmsHue ycioBuil (Temmeparypbl, aBJICHHS, KOHIIEHTpaIui) Ha
HaIpaBlIeHHE MaccoNepeHoca Ha puMepax abcopOInK; MPUHITUIBI BEIOOpa aOCOPOSHTOB.

3.3. ®azoBoe paBHOBecHe. MaTepuaibHbIN OajlaHC HETIPEPHIBHOTO YCTAHOBUBILIETOCS IIpoLiecca Mpu
Pa3IMYHBIX CHOCO0aX BBIPAKEHHS] COCTaBOB (pa3 M HMX PACXOJIOB; ypaBHEHHUs pabOUMX IHMHUM.
[IpenenbHble KOHLEHTPALUK PACHpEesIIeMOro KOMIIOHEHTa B OTJAIOUIeil M u3BieKkaomen daszax
JUTSl IPOTUBOTOYHBIX MPOIECCOB. MaKCHMallbHO BO3MOXHAsl CTENEHb W3BJICUECHUS, MUHUMAJIbHBIA U
ONTUMAJTHHBIA PACXO/IbI U3BJIEKAIOIICH (a3bl.

3.4. Meroabl pacu€ra pa3zMepoB MacCOOOMEHHBIX KOJOHHBIX ammaparoB. PacueT momepedHoro
cedeHus (IrmameTpa) KOJOHHBI, MPEIETbHO JAOMYCTUMAs U SKOHOMHYECKH ONTHUMAaJIbHAsI CKOPOCTH
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CIUIOIIHOM (a3bl. PannoHanbHbI BEIOOp B3aMMHOTO HampaBieHUs ABMKEHUS (a3 U OpraHU3aluu
MIOTOKOB B MacCOOOMEHHBIX ammaparax. Pacyer MaccOOOMEHHBIX MPOIECCOB W ammaparoB JUis
CUCTEM C OIHHMM pacIpelensieMbiM KOMIOHEHTOM. OCHOBBI pacyeTa BBICOTHI MacCOOOMEHHBIX
anmapaTroB C HEIPEPBHIBHBIM U CTYNEHUYATHIM KOHTAaKTOM (pa3. /IBa OCHOBHBIX METO/a pacyera: Ha
OCHOBe KO3((UIMEHTOB Maccollepeayd U Ha OCHOBE TOHSTHUS TEOPETHYECKOM CTyINeHu
pasnenenus. [loHsThe uuncna eIUMHUIl IEpeHOca M BBICOTHl €IMHUIBI mepeHoca. Pakrop
Macconepenaun. CpenHss — IBHXKyIIas CWia — maccornepefadyd. BuusHue  mpoJoJIbHOTO
IIEpEMEILIMBAaHUS HA CPEHION0 JIBIIKYILYIO CHILY Maccoriepenayn. [Iponenypa pacuera, OCHOBaHHas
Ha 00beMHBIX KO3 unrenTax macconepenaun. ['paguueckuii U aHATUTUYECKUI METOBI pacyuera.
Pacder BBICOTBI MacCOOOMEHHBIX allapaToB CO CTYNEHYATHIM KOHTAKTOM (a3. D heKTuBHOCTH
cryniear o Mapdpu. Cs3p uncna eauHull nepeHoca u jgokaiabHoro KIIJI crymenn mo Mapdpu.
YucIeHHBIH pacueT «OT CTYHNEHH K CTYIIEHH» U ero rpaduyeckast HHTEPIPETALUS C HCIIOIb30BaHUEM
«KUHETUYECKON JHHUMY». YdeT cTpykTypbl motokoB u KIIJl Tapenku. OcobeHHOCTH pacuera
TapeapyaTblX KOJOHH Ha OCHOBE IOHSTHSI TEOPETHUYECKON Tapenku. UMciao INeMCTBUTENBHBIX U
TEOPETUYECKHUX TapesioK. DPPEKTUBHOCTH TapeiKu. ParimoHanbHbli BHIOOP B3aMMHOTO HAIIPaBJICHUS
IBIOKEHUS (a3 ¥ OpraHu3aliuy MOTOKOB B MACCOOOMEHHBIX amnmaparax.

3.5. A6copbuus. OO1me NPUHIMIBI YCTPOICTBA U KiIaccu(PUKAIUS alapaToB A MacCOOOMEHHBIX
MPOIECCOB B cucTeMax "ra3(map)-KuakocTs'". OCOOEHHOCTH KOHCTPYKIHiA abcopOepoB. OCHOBHBIE
TUIIBI U 00JIACTH MPUMEHEHHsI abcopOepoB: HACaJ0YHbIE U TapeibyaThle KOJOHHBI, ammapaTsl cO
CIUIOIIHBIM ¥ CEKIMOHWPOBAaHHBIM 0apOOTaXHBIM CJIOEM, almaparsl C JAUCHEPrHPOBAHUEM
xuakoctd. CxeMbl aOCOPOLMOHHO-AECOPOIIMOHHBIX YCTAHOBOK C BBIIETICHHEM HW3BICYCHHOTO
KOMIIOHCHTa U percHepamueii abcopOeHTa (JecopOIueil Mpu TOBBIIICEHHOW TeMIieparype,
MTOHI>KEHUEM JIaBIICHUS, OTAYBKOW MHEPTHBIM HOCUTEIIEM).

3.6. Juctwmisanus. Pextudukanus. PaznencHue MUCTUILIANMCH XUIAKUX TOMOTCHHBIX CMECEH U
COKIDKEHHBIX Ta30B; 00JIACTH MPUMEHEHHsI U OCOOEHHOCTHU MPOBEICHUS MPOILIECCOB MPHU PA3TUUHOM
napiicHUHU. [lapoKMAKOCTHOE paBHOBECHE [UJII CUCTEM C IOJHOM M OrPpaHUYECHHOW B3aMMHOM
PacTBOPUMOCTBIO M €r0 BIUSHUE HAa BO3MOKHOCTb Pa3/i€JIeHUs] KOMIIOHEHTOB JTUCTUIUISIUOHHBIMU
MeTtomgaMu. Pacuer paBHOBecus Ui WIealdbHBIX OWMHApHBIX cMeceil. [Ipocras u QpakumoHHas
MIEPEeroHKa; Mmeperonka ¢ neduaermanueil. MarepuanbHblil 0anaHc, pacdyeT BbIXOAA MPOJYKTa U €ro
CPEIHEro cocTaBa IpHU MeperoHke OMHApHBIX cMeced. CxeMbl yCTaHOBOK. TersioBble OanmaHChl U
pacueTr pacxoJIoB TEIUIOHOCUTENeH Ui 3THX mpoueccoB. Pextudukarnus. PU3MKO-XUMHUECKUE
OCHOBBI U 0OCOOEHHOCTH YCJIOBHMM MpoBeaeHUs npoieccoB. CXeMbl yCTaHOBOK JUIsl HEMIPEPHIBHONW U
NepUoIMYecKoil pexkTupukanuu OuHapHBIX cMeceil. (OCOOEHHOCTH YCTpPOMCTBa ammnaparos
(HacaJOYHBIX W Tapeab4yaThbIX KOJOHH) M BbIOOpa PEXHMMOB UX pabOThHI NMpU PEKTHPHUKAIUHU (110
cpaBHeHHMIO ¢ abcopOiueii). OcoOeHHOCTH YCTpOWCTBAa M BapHaHThl pabOTHI HcHaputTeneid
neguermatopoB. MojenupoBaHie W pacdyeT IMPOLECCOB U allapaToB IpU HENpPEepbIBHON
pekTHuduKanuu OuHapHBIX cucTeM. OCHOBBI UYHCIEHHOTO W TpadoaHaTIUTUYECKOTO METOJOB.
Matepuanbubiii Oananc. Paboune nunun. OnpeneneHne MUHUMAIbHOIO U paboyero (haerMoBoro
yuciaa. TemnoBoil ©OamaHc M pacueT pacxoJoB TemoHocuTeneil. [IpUHOUIBI  TEXHHUKO-
SKOHOMMYECKOM ONTUMHU3ALUU IPU pacyeTe padoyero GperMoBoro Yncia, pa3MepoB annaparypsl 1
sHepreTudeckux 3arpar. OCHOBBI pacyera TapeiabuaThlX M HACaJOYHBIX PEKTU(UKALMOHHBIX
KOJIOHH.

Pasoen 4. Tlpoumeccl M anmaparbl pa3JeleHus TeTEepOreHHBIX CHCTeM (OCHOBHBIE
THAPOMEXaHUYECKUE MTPOIIECCHI).

4.1. Paznenenue rereporeHHbIX cucreM. OCHOBHBIE MOHATHS U MeToAbl. Kiaccudukanus Kuakux u
ra3oBbIX T'E€TEPOTEHHBIX CHCTEM: CYCIIEH3HMH, AMYJIbCHM, INEHBI, NMbUIM, TyMaHbl. MarepuaibHbIi
0ajaHC TPOLIECCOB pa3JeNIeHUs] TeTeporeHHbIXx cucteM. OneHka 3((eKTHBHOCTH U BBIOOD
ONTHMAJIbHBIX MPOIIECCOB U aNIapaToB Ul pa3/iesieHUs FeTepOreHHbIX CMECEH.

4.2. OcHOBBI TEOpUM OCAXKICHMS. PazneneHne >KMIKUX U Ta30BbIX CHCTEM B II0OJIE CHJI TSKECTH.
Pacuer ckopocreii cBOOOJAHOrO M CTECHEHHOTO OCaXJEHHUS TBEPJAbIX YacTHIl IIapooOpa3sHOW u
OTJIMYHBIX OT Hee (opM B moJjie cuilbl TshkecTu. [Iporiecchl oTcTauBaHusa U YCTPOMCTBO anmmapaToB
pa3deneHuss CyCNEeH3WH, OMYJIbCHM W mbUled. PacueT NOBEPXHOCTH  OCaXICHHUS U
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MIPOU3BOUTEIHPHOCTH OTCTOMHUKOB. Y CTPOMCTBO U JIEHCTBHE ITUKIOHOB (TIPOCTHIX M OaTapeHHBIX ),
TUAPOLUKIIOHOB.

4.3. Teyenue *KHUAKOCTU Yepe3 HEMOJBUKHBIC 3€PHHUCTBIC U TMCEBIAOOKIKEHHbIE CIOU. 3HAYCHHE
THIPOJIMHAMUKNA 3CEPHUCTBIX CIIOEB B IpoleccaXx (QWIBTPOBAHMS, TEIUIO- W MaccOoOOMEHa,
reTeporeHHoro karanusa u Ap. OCHOBHbIE XapaKTEPUCTUKU STUX CJIOEB: TUCHEPCHOCTb, yAeIbHas
MMOBEPXHOCTh, IOPO3HOCTb, SKBUBAJICHTHBIA JUAMETp KaHaloB. Pacuer ruapaBiIMuecKoro
COIPOTHUBIIEHUS ciosl. ['MapaBnuyeckoe COMPOTUBIICHUE CIOEB HACAIOK MPOMBIIIIEHHBIX MAacco- U
TEII00OMEHHBIX anmnapaToB. PexXMBI TEUEHUS ITOTOKOB B HACAIOYHBIX KOJIOHHAX. [ napaBindeckoe
COIPOTHUBIICHUE, IBJICHUSI TIOJIBUCAHUS, 3aXJIeObIBAHUS 1 MHBEPCUH (a3, U pacueT COOTBETCTBYIOIINX
CKOpocTeil. ['mapoawHaMMKa TICEBIOOKIDKEHHBIX (KHISIIUX) clioeB. (OO0sacTh NpPUMEHEHUS
NceBI00XKIKEeHUs. OCHOBHBIE XapaKTEPUCTHKHU TCEBAO0KUKEHHOTO COCTOSsIHUS. [ mapaBmudeckoe
compotuBiieHue. PacueT CckKopocTel TIICEBIOOXKIKEHUS U CBOOOJHOTO BUTAHHS, BBICOTHI
MICEBJIO0XKIDKEHHOT0  ciosi.  OIHOPOJHOE UM HEOAHOPOJHOE IceBaoOoXkIkeHne. OcoOeHHOCTH
MICEBJIOOKIDKEHUS TOJUAUCIEPCHBIX clioeB. [[HEBMO- M THAPOTPAHCHOPT 3E€PHUCTHIX TBEPABIX
MaTepuasoB.

4.4. OWIbTPOBaHHUE CYCIICH3WH M OYMCTKA ra3oB OT mbUiei. Crienuduka MmoBeIeHHUS 0CaIKOB KaK
3epHUCTBIX CIIOEB: CKUMAEMble M HEC)KUMaeMble OCaaKU. Buapl GUIBTPOBAIBHBIX MEPETOPOAOK.
dakTophl, BIAUAIOIMIME HA CKOPOCTh (pruibTpoBaHus. DUIBTPOBAHHME IMPU MOCTOSHHOW CKOPOCTH
bunbTpoBaHUA. OKCIEPUMEHTAIbHOE OMpElelIeHHe KOHCTAaHT ypaBHEHUS (UIBTPOBAHUS.
Krnaccudukanus u yCTpOKWCTBO OCHOBHBIX THIIOB HENPEPHIBHO M TICPUOJUYECKH PabOTArOIIMX
GUIBTPOB U PUIBTPYIOLIUX LEHTPUPYT

4. O0beM yueOHo# TUCUUIJIMHBI:

O0beM TUCHUIIIMHBI
Bup yueOHoii padoThl

3E Alflan' Actp.u.
O01asi TPYA10€MKOCTh TUCIHILIHHBI 2 72 54
KonTakTHasi padoTa — ayINTOPHBIE 3aHATHUS: 1,33 48 36
6 MOoM Hucsie 8 hopme nPaAKMuU1ecKoil N0020MoBKuU 0,5 18 13,5
Jlexuu - - -
[Tpaktuueckue 3ansatus (113) 1,33 48 36
8 MOM Uucie 8 hopme NPaKxmu4eckol no020moeKu 0,5 18 13,5
Jlaboparopusie paboTs (JIP) - - -
CamocTositesbHasi padora (CP): 0,67 24 18
KonTakTHas camocTosiTenbHas paboTa 0,4 0,3

0,67
CamocTosiTenbHOE U3YUYCHHUE Pa3/IeTIOB TUCITUILIMHBI 23,6 17,7
Bujx HTOrOBOro KOHTPOJIS: KYPCOBOIl IPOEKT

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«CrnenuajJu3upoBaHHble NMpoLecchl U UX annapatrypHoe ogopmiaenne» (b1.B.02.02)

1. He.]'lb AUCHUIIVIMHBI — OCBOCHHC OCHOBHBIX KOHHCHHHﬁ,

MCTOHOJIOTUUN  YIIPABJICHUSA

TEXHOJIOTUYECKHMH TPOEKTaMU M IMpuoOpeTeHrne 0a30BbIX HABBIKOB pa3pabOTKU M pean3aluu
TEXHOJIOTHYECKUX MPOEKTOB B paMKax CBOEH Mpo(eccHOHaNbHOM NesTeTbHOCTH.

2. B pe3yJbTare n3yuyeHHus JUCHUIJIMHBI 00yYAIOMIMIACS 10JIKEH:

O6nanath cneAyIMMMHI KOMIIETEHIIUSIMH U UHIUKATOPAMHU UX JTOCTHKEHUS:

I1K-2.2; T1IK-3.1; T1IK-3.2; I1K-3.3; I[1K-4.1; I[1K-7.1; TIK-7.2; T1IK-7.3; I1K-6.1

3uame.

- IPUHIIMIIBI, METO/BI, TPEOOBaHUS, IPEIBIBISIEMbIE K TEXHOJIOTMYECKUM MTPOEKTaAM;

- COBpEMEHHBIC HAYKOMETPUIECKHE, HHPOPMAIIMOHHBIE, TATEHTHBIC U MHBIC 0a3bl JAHHBIX W 3HAHUM.
Ymems:
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- HaXOJWTh MYTH PEUICHHUS 3a7a4 B 00JACTH TOCTPOCHHS M MOJCIUPOBAHUS TEXHOJIOTHUECKHX
CHCTEM U CICHUATU3UPOBAHHOTO 000PYIOBaHUS, & TAKIKE CPEIICTB TEXHOJIOTUYCCKOTO OCHAIICHHS
POM3BOICTBA.

Braoemy:

- OCHOBaMH KOHCTPYHUPOBAHHS, MOJICTMPOBAHKS U IPOCKTUPOBAHMUS MPH BBHIIIOJIHEHUH POEKTOB B
CBOCH MpodeccroHABHON 1eATEeTHhHOCTH.

3. KpaTkoe coaep:kaHue JUCHUTLIAHBI

Pasnen 1. BpiOop TeopeTMYeCKMX M TNPHKJIAAHBIX 3aa4 NPOEKTHOI0 HCCJIEI0BAHUA M
CBSI3aHHBIX C HUMM Te€M MPOEKTOB

1.1. Conep:xkanue 3TanOB NPOEKTHOI aesATejibHOCTH. Komanaa npoekra.

OOmue NpPUHIMIBI  KOHCTPYKTUBHO-TEXHOJOTUYECKOTO  YJICHEHHMS] TEXHUYECKUX  CHCTEM.
KOHCTpYKTHBHO-TEXHOJIOTUYECKAsT ~ XapaKTePUCTHUKA  BJEMEHTOB  TEXHHUYECKHX  CHCTEM.
KOHCTpYKTHBHO-TEXHOIOTHYECKHE OCOOCHHOCTH TEXHOJIOTHYECKUX CHUCTEM B He(Tera3oxXuMuu U
noimMepHor oOmactu. OOmmiasi XapakKTepUCTHKAa OCOOSHHOCTEH TEXHOJIIOTUYECKUX IMPOIIECCOB.
CrpykTypa npou3BoJCTBEHHOro mnpouecca. CTpykTypa TexHonormyeckoro npouecca. Ctpykrypa
TEXHOJIOTHYECKOU omneparuu. [IpousBoacTBeHHast cTpykTypa pabouero mecra. [IpousBoacTBeHHas
CTpykTypa uexa. IIpousBoAacTBeHHass CTpyKTypa Hpeanpustus HedTera3oXuMu4ecko u
IIOJIMMEPHON OTPACIH.

1.2. BbIOGOp TeopeTHYECKUX H MPUKJIAAHBIX 32124 MPOEKTHOI0 HCCJIeI0BAHUS U CBSI3AHHBIX C
HMMH TeM MPOEKTOB.

[Ipon3BojcTBEeHHBIH LUKI. Tpyno€MKOCTh TEXHOJIOTMYECKOTO Ipolecca 00beKTa IPOU3BOCTBA.
CebecTouMoCTh 00BEKTa MPOU3BOJACTBA. THIBI MPOU3BOJACTBEHHBIX CHCTEM. TakT MU PUTM
pou3BOACTBA. [[OHATHE OTUTAHMPOBAHUM W YNPABICHUH PAOOTaMU TEXHOJOTMUECKOU MOATOTOBKU
npou3BoAcTBa. OLEHKa TEXHOJIOTMYHOCTH MPOAYKIMH. KadecTBEHHbIE M KOJUYECTBEHHBIE
MOKa3aTeIM TEXHOJOTUYHOCTH TpoayKiuu. ObecreueHrne TEXHOJIOTUYHOCTH Ha Pa3HbIX CTaIUsAX
MIPOEKTUPOBAHUS.

Paznen 2. CTpykTypa TEXHOJOTHYECKUX NPOEKTOB

2.1. Conep:xanue npoekra. Pe3yabraThl npoexkTa

AHanM3 TEXHUYECKUX TPeOOBAaHUM U YCIIOBUI M3TOTOBJICHUS MTpoayKInK. BeibopMeroaa monydeHus.
CocraBiieHne MapiIpyTa U3roToBIeHUS NPOAyKIUH. OCHOBHBIE CTAANH Pa3pabOTKU ONEepalliOHHON
TexXHOJIOTHU. BpIOOp BapwaHTa TEXHOJOTHYECKOTO IMpoliecca U O(GOpMIICHHE TEXHOJOTUYECKON
JOKYMEHTAUU

2.2. Kpurepun oueHku 3¢¢dexTuBHocTH mnpoexTa. IloaroroBka mnpeseHTauuMu M 3alIUTA
NMpoeKTa

[ToHsiTHE TOYHOCTH M CTAOUITLHOCTH TEXHOJIOTHYECKOTO TIpotiecca. BUibl TEXHUUECKOTO0 KOHTPOJIS
napaMeTpoB He(hTera30XMMHUYECKOW U TOTUMEPHON MPOAYKIIMU. METO CTaTUCTUYECKOTO
MOJICJIMPOBAHUS MOTPEITHOCTEN TEXHOJIOTHYecKoromnpoiecca. CucreMa KauecTBa MpeAnpusTHI.
JlokyMeHTanbHOe 0(hOpMIIEHUE CUCTEMBI KauecTBa npeanpuatus. CTaHAapThl CUCTEMBI KaueCTBa.

4. O6beM yueOHOI TMCIHHNIMHBI

O0beM TMCUMILTHHBI
Bup yueOHoii padoThl
3E Alflan' AcTp.u.

O01asi TPY10eMKOCTh TUCIHILIHHbI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 1 36 27
6 mom uucie 8 hopme npaKmudecKoli n0020moeKu 0,5 18 13,5
Jlekuun - - -
[TpakTuueckue 3anstus (I113) 1 36 27
8 MOM Uuciie 8 hopme NPaKkmuieckou no020moeKu 0,5 18 13,5

128




Jlaboparopusie pabots (JIP) - - -
CamocTositesbHasi padora (CP): 2 72 54
KoHnTakTHas camocTosiTenbHas paboTa 9 0,4 0,3
CaMocCTOsTeIbHOE H3YUYCHHUE PA3/ICIIOB AUCITUTLIHHBI 71,6 53,7
Bua HTOroBOro KOHTpPOJIst: KYPCOBO# MMPOEKT

AHHOTan U padoyeil MPOrpaMMbl JUCHUNJIMHBI
«0030p nuaycrpun» (b1.B.03)

1. Ileqap pUCHUIUIMHBI — QOPMUPOBAHUE TMPEICTABICHUA O COBPEMEHHBIX WHIYCTPHUIX
He(TEera30XuMuM, MPOMBIIIIEHHOIO OPraHUYECKOTO0 CUHTE3a, MOJMMEPHBIX U (PYHKIHOHAIBHBIX
MaTepUasoB, CO3JaHHE YCIOBHH ISl OCO3HAHHOTO BBIOOpA OOYYAIOMIMMCS TMPEAMETHOTO TpeKa
oOy4eHwUs.
2. B pe3yJbTare n3yuyeHHs JUCHUIIUHBI 00yYAIOMIMIACS I0JIKEH:
OO6nagath caeayOUMMI KOMIIETEHIUSAMU U HHINKATOPAMU UX JTOCTHUIKEHUS:
ITK-3.2; T1K-3.3; T1K-4.1; T1K-4.3; T1K-6.3; T1K-7.1; TIK-7.2; [TK-7.3
3nams:
- CTPYKTYpPY, NPOAYKTOBO-CHIPbEBBIC IIEMIOYKH, COBPEMEHHOE TEXHHUYECKOEC U IKOHOMHYECKOE
COCTOSIHMS M TEH/ICHLIMM Pa3BUTHUSI UHIYCTPUU;
- OCHOBHBIE KOMITAHUU PEATBHOTO CEKTOPa SKOHOMUKH U IIEHTPHI KOMIIETEHIIUN B OTPACIIH;
Ymemu:
- BBISIBJISITH TIEPCTICKTUBHBIC U TEPSIIONIUE aKTyaIbHOCTh HAMPABIICHUSI B HHIYCTPHH;
Braoemo:
- HaBBIKAMH MCIIOJIb30BAaHUS HMCTOYHUKOB OTPACICBOM IKOHOMHYECKOW, CTATHYECKOW M HWHOM
nHpopMaIuu.
3. KpaTkoe conep:kaHue TUCHUTLIAHBI
Paszmen 1. Ilepepabotka nHedtn u raza. Hedrerazoxumus. TexHONOTHS HPUPOIHBIX
SHEPrOHOCUTENIEH.
Paznen 2. OcHoBHOW OpraHvuYecKuid U HEePTEXUMUYECKUN CUHTE3. AJIbTEPHATUBHBIC MCTOYHHKHU
CBIPbSI 1711 OCHOBHOTO OPTaHMYECKOTO CUHTE3A.
Pazpnen 3. Tonkuit oprannueckuii CuHTE3. T€XHOIOTUs KpacUTENEeH.
Paznen 4. Ilomumepnas otpacib. [lonmumepnsie wmarepuansl. [Ipou3BOACTBO MOIMMEPOB B
MEePBUYHBIX (hOpMax.
Paszpnen 5. JlakokpacouHble MaTepuaisl U MOKPBITHS.
Pazgen 6. IIpon3BoACTBO M MPUMEHEHUE U3/IETUN U3 TOJTUMEPOB.
Paznen 7. IlonumepHble KOMITO3UIIMOHHBIE U (DYHKIIMOHAIbHBIE MaTEpHAIIbI.
Paznen 8. Yrieponsble u QyHKIIMOHABEHBIE MAaTEPHUATIbl HA X OCHOBE.
Kaxnpiii w3 pas3nenoB BKIOYAET 0030p CTPYKTYphl U TPOIYKTOBO-CHIPHEBBIX  IIETIOYEK,
COBPEMEHHOTO TEXHUYECKOIO M SKOHOMUYECKOM COCTOSSHUA M  TEHJACHUUWA Ppa3BUTHUA
He(Tera3oXuMHUUYECKOr, TOJIMMEPHON OTpacied, WHAYCTPUU MPOMBIIUIEHHOTO OPTaHHYeCKOro
CHUHTE3a, OTpacieil MOJMMEPHBIX U (YHKIIMOHATHHBIX MaTepUATIOB U BEIIECTB B HAIIMOHAIBHOM U
MHUpPOBOM MaciiTabe, O3HaKOMJICHHE C 00pa3oBaTeIbHON, HAYYHOM ¥ HWHHOBAIMOHHOU
JesITeNbHOCTBIO (haKyNnbTeTa HeTera30XMMHU U TOTUMEPHBIX MaTEPHUATIOB.
4 O0beM yueOHOi JUCHUIIJIMHBI

O0beM TMCUMILTHHBI
Bup y4yedHoii padoThl Axax. | Actp.
3E
4. 4.

O01masi TPYA0eMKOCTh U CITUIIIHHbI 2 72 54
KonTrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHS: 1,78 64 48
6 MoM Hucie 8 hopme NPAKMUYECKOU NOOZOMOBKU 0,67 24 18
Jlexun 0,89 32 24
[Tpaktryeckue 3anstus (I13) 0,89 32 24
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8 MOM Uuciie 8 hopme NPaKxmuieckol no020moeKu 0,67 24 18
JlabopaTtopHsie padoTsl (JIP) -
CamocrosiTeJbHas pa6oTa 0,22 8 6

KoHTtakTHas camocTosTenbHas pabora 0.92 0,4 0,3
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI ' 7,6 5,7
Bujg HTOroBOro KOHTpOJIsi: 3a4€T ¢ OLICHKOM

IIpodeccuonanbHbIE TPEKU
Tpexku 1-2. XumMn4yeckasi TeXHOJOTHA MPUPOJIHBIX IHEPrOHOCUTE I U YIJIEPOAHBIX
martepuaJioB (b1.B./1B.01.01)

AHHOTaNUA padoyeil NPOrpaMMbl JUCHUIJIMHBI.
«TexHuka 0e301aCHOCTH ¥ HABBIKH PadOThI B JIA00OPATOPHUHU M HA IPOU3BOACTBE»
(b1.B.1B.01.01.01)
1. Heap DMCHMIUIMHBI. CBS3aTh paHee MOJIYYEHHYI0 00I1eaabopaTopHyl0 U OOIIEHHKEHEPHYIO
MOATOTOBKY XHWMMKOB-TEXHOJOTOB C THUIIOBBIMHU IMPOIECCAMU M OMNEpaIUusMUd Ha MPEIIPHUSATHSAX,
3aHSATHIX HAyYHO-UCCIIEI0BATEIbCKON U MPOEKTHO-TEXHOJIOTHYECKOM JAeITeIbHOCTHIO.
2. B pe3yJbTaTe H3y4YeHUs] AUCHHUILIMHBI 00y4ar0IIHIiCH JOJIKEH:
Obnadams clenyOMMMA KOMIIETCHIIUSMU U UHIAUKATOPAMH UX JOCTHKECHHUS .
YK-1.1; YK-1.2; T1K-3.1; TIK-3.2; TIK-3.3; [1K-1.1; [1K-4.1; [1K-1.2; T1K-4.3
3namo:
- 3HAeT OCHOBHbBIE TEXHOC(EPHbIE OMACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKHU
- 3HAET XapakTep BO3JACUCTBUS BPEIHBIX U OMACHBIX (DAKTOPOB HA YEIOBEKA U IPUPOJIHYIO CPEIY,
METO/IbI 3aIUTHI OT HUX MPUMEHUTENBHO K cdepe CBOeH mpodeccuoHaANbHON AeITebHOCTH
Ymems:
- yMmeert obecrnieunBaTh Oe30macHbIie W/ KOMGOPTHBIE YCIOBHS Tpy/a Ha paboueM MecTe, B TOM
YHUCJIE C IOMOIIBIO CPEICTB 3ALTUTHI
- YMEEeT BBISBISTH U YCTPAHATH MPOOJIEMBI, CBS3aHHBIE C HAPYIICHUSIMHU TEXHUKU 0€30IMacHOCTH
Ha paboyeM MecTe MPUMEHHUTEIHHO K cepe cBoe MpodeccnoHAIbHOM NeATEIIBHOCTH
- YMEET OCYUIECTBIAThH ACHCTBUS 110 MPEIOTBPAIICHUIO YPE3BbIUANHBIX CUTYALlUN
Braoems:
- BIaJeeT 3aKOHOJATENbHBIMH U HOPMATUBHO-TIPABOBBIMHU aKTaMH B 00JacTH OE30MacCHOCTH U
OXPaHbI OKPYKAIOIIEH CPEAbI
- BIajeeT crnocob0aMu U TEXHOJOTUSMHU 3allUThl B UYPE3BbIUAWHBIX CHUTYAlMsIX WU B YCIOBHUSAX
BOEHHOT'O BPEMEHHU
- BIajJeeT MOHATUHHO-TEPMHUHOJIOTHUECKHUM anmnapaToM B 001acTi 0e30MacHOCTH
- BIIAJICET HaBBIKAMHU pallMOHAIM3AIMN TPO(PECCHOHATEHOM IESITEILHOCTH C IIEJIbI0 00ecTIeueHus
0€30MaCHOCTH U 3alUTHI OKPYKAIOIIEH CpeJIbl
3. KpaTkoe conep:kaHue TUCHUTINHBI:
Pazoen 1. Tunogwvie npoyeccol u munogwvle onepayuu.
[Tox TuTIOBBIM TMpoOIIECCOM HEOOXOAMMO TTOHUMATh TO, YTO HEOOXOIUMO MPOBOJIUTH B XUMHUYECKUM
PEKTOpE C MCXOIHBIM BEIIECTBOM, YTOOBI MOJIYYUTh KOHEUHBIH.
ITox TumoBo# omepanueld TOHUMAETCS HE TOJIBKO MPOIECC CMHTE3a B XMMHUYECKOM PEAKTOPE, HO
TaK)Xe COMYTCTBYIOIIME MPOLECCHI, TaKWE KaK 3arpy3ka pPEareHTOB, BBITPY3Ka, KpUCTaILIMA3AIMS,
CYUIKa, MPOMBIBKA, a0COpPOIIMS U ITPOYHeE.
Tunoseie MPOIIECCHI (AnunupoBanue, AJNKWINpOBaHUE, Kapb6okcunupoBanue,
Kap6okcumernnupoBanue, Konnencanust u [lonmukonaencamnus, [uazotusamus u Moaudukaiys
nua3orpynmel, Jrepudukanus, ['anoreanpoanue, Hutposanue, Oxucnenue, [leperpynnupoBku,
Boccranosnenue, CynbpupoBanue, CynbboHupoBanue, AMuHupoBanue). Kaxaplii TUIIOBOM
MPOLIECC UMEET CBOU TEXHOJOTHYECKHE 0COOEHHOCTH, KOTOPhIE HEOOXOAUMO 3HATh U PA3IUYaTh 10
MOMEHTa CO3J]aHus W/WITN IKCIUTyaTallii YCTAHOBKH.
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TunoBeie omneparuu (3arpy3ka peareHTOoB W pactBoputeneit, Mueptuzamus, CuHTE3 B peakTope,
Brirpyska peakiuoHHoi maccsl, TpancnoptupoBka, Kpucramnmzanus, @unsrpanus, [IpoMbiBka,
Cymika, Dxcrpakums, Jwamus, AOGcopOmus, da3zoBoe pazaenenue, AncopOums, JucTrimisaius,
Kononnoe pasnmenenne, Ounctka obopynoBanus, Pereneparus pactBopureneii). Bece Tumosbie
orepaly UMEIOT pa3jinuyus B anmnapaTypHOM OQOPMIICHUH, TEXHOJIOTUYECKOE UCIIOJIHEHUS. 3HAHUS
TUIIOBBIX OIEPAIMI MO3BOJIHT CIIPOCKTHPOBATH U aITOPUTMUZHPOBATH ICUCTBUS HEOOXOUMBIC JIS
oOecrieueHrs 0€301acCHBIX W/ KOM(POPTHBIX YCIOBHH Tpyaa Ha paboueM MecTe.
3aKkoHOaTeIbHBIE U HOPMATUBHO-TIPABOBBIE aKTHI B 00J1aCTH 0€30MaCHOCTH U OXPaHbI OKpY KaromIen
Cpelbl, KOTOPHIMH HEOOXOAMMO pPYKOBOJACTBOBAaThCSA [UId obOecreueHus: Oe30MacHbIX W/HUIU
KOM(OPTHBIX yCIOBUH TpyAa Ha pabodyeM mecTe.

Pazoen 2. Ananu3 603MOX}CHBIX PUCKOS8 U NPU2OOHOCHLL K IKCRIYAmMauuu

(BemecTBa, 000pyA0BaHUE, MAaTepUAIIbI, HHPPACTPYKTYPA, KBATH(PHUKAINA) - KPUTHUIESCKUN aHATIH3).
Puck-MeHeDKMEHT Ha MPOU3BOJCTBE, MOJCIMPOBAHME HEIITATHBIX CUTyallMd M BBIPAOOTKa
HEOOXOJMMBIX AITOPUTMOB MO HMX YycTpaHeHuio. IIpoexkTupoBaHue 3-X CTYNEHYATOW CHCTEMBI
0€30MMacHOCTH.

Pazoen 3. Ilpoexmuposanue 3-x KOHMYPo8 6€30NACHOCHU 011 CO30A8AEMOU YCMAHOBKU UJIU YIice
IKCHIIyamupyemoil yCmaHo6Ku. YPOBEHb - Mpolecc (KPUTUYECKUE MapaMeTphl, COOTHOILIEHUS),
YCTaHOBKA (BBIXOJ U3 PSKUMA - TEIUIOCHhEM, HArPEB, 3aCTAMBAHKE U JIP.), OOBEKT (CO37aHKe 3-ero
KOHTYypa 0e301acHOCTH).

HaBbiku paboThl C THUIIOBBIMM IIpOLIECCAMH M THUIIOBBIMU ONEpanusMU (HaBBIKM). 3aJaHue,
MIPOEKTUPOBAHKE, PUCK-MEHEKMEHT, CO3/IaHHUE.

Pa3zoen 4. IIpakmuueckuii onvim padomosl ¢ MUNOGLIMU NPOUECCAMU U MUNOBLIMU ONEPAUUAMU
(naeviku). 3ananne, IPOSKTUPOBAHUE, PUCK-MEHEIKMEHT, co3aanne. COOp yCTaHOBKHU U MOJTyUYEHUE
MpoayKTa (3ammTa - KBanupukamus). JJokyMeHTHPOBACHHE U PETIIAMEHTAIUS PAOOTEHI.

4. O6beM yueOHOI TMCIHHUINJIMHBI:

O0BbeM THCHUILINHBI
Bun yueOHoii padoThl Axax, | Acip.
3E
q, q,

Oo61asi TPYA0eMKOCTh TUCIHILIHHBI 2 72 54
KonTrakTHasi paboTa — ayAUTOPHbIE 3AHATHS: 0,89 32 24
Jlexknnu - - -
[Tpaktuueckue 3ansatus (I113) - - -
JIaGoparopusbie pabotsl (JIP) 0,89 32 24
CamocTosiTeibHasi padoTa 1,11 40 30
KonTakTHas camocTosiTenbHas paboTa 0,4 0,3

1,11
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI 39,6 29,7
Buja HTOroBOro KOHTPOJIS: 3a4€T C OLEHKOM

AHHoOTalus padoyell NporpaMmMbl IMCHMIIJIMHBI.
«Yraepoansie matepuaas (b1.B./1B.01.01.02)
1.1lens AUCHMIUIMHBI. J1aTh OakalaBpy CHElNUalbHbIE 3HAHUS IO aKTyaJbHBIM TEXHOJIOTHSIM
YIJIEPOIHBIX MAaTEPUAJIOB.
2. B pe3yJbTaTe M3y4YeHUs] AUCHMILIMHBI 00y4arOIMIiCS JOJIKEH:
Obnadamp cleayONMMU KOMIIETEHIIMSMU U UHIUKATOPaMH UX JTOCTHKEHUS
YK-1.1; YK-1.2; [IK-3.1; [TIK-3.2; TTIK-3.3; TIK-1.1; T1K-4.1; [1K-1.2; [1K-4.3.
3nams:
— OCHOBHBIE ITapaMeTpbl padOThl TEXHOJOTUYECKOTO 000PYIOBAHNUS;
— Hay4HbI€ OCHOBBI (PM3UKO-XMMHUYECKHX MPOLIECCOB MOIYYECHHUs YIIIEPOAHBIX MaTepPHAaJIOB;
— yCTpoWcTBa M MNPUHIUI pPabOTHl HCHOJIB3YEMOro 00OpyaoBaHHs (ME€YM MOJYKOKCOBAHMS,
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KOKCOBAHHs, Ta30r€HepaToOpsl U T.1.);

— TpeOOBaHMUs, MPEABABISIEMbIE K CHIPbIO U MOIYY4aeMbIM MPOIYKTaM; aCCOPTUMEHT BBIITYCKaEMOM
IPOJYKLINH;

— 00J1aCTH UCIIONB30BAHUS MTOTYYaEMbIX MPOIYKTOB.

— COCTaB U (PU3UKO-XMMHUYECKHE CBOMCTBA YIIIEPOAa U YIIIEPOIHBIX MATEPUAIIOB;

— TEPMOJMHAMUYECKHME M KHUHETHYECKHE 3aKOHOMEPHOCTH IIPOLECCOB TEPMOJECTPYKLUU
YIIIepOJCOAEPIKALINX BEIIECTB;

— Hay4HBIE OCHOBBI (PH3UKO-XMMHUYECKHIX MPOLIECCOB MOMYUYCHHUS YIIIEPOIHBIX MAaTEPHAIIOB.

Ymemo:

— aHAJIM3UPOBATH MIPEUMYIIECTBA U HEJOCTATKN KOHKPETHBIX TEXHOJOTHUECKUX CXEM U TEXHOJIOTUH;
BUJIETh IEPCIEKTUBBI PA3BUTHUS OTPACIIH;

— ONpEeNeNsTh HalpaBlIeHUs IPOTEKAHWS XHUMUYECKUX IIPOLECCOB, OCHOBBIBAsCh Ha MX
TEPMOJIMHAMHUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX;

— CaMOCTOSITEJIbHO OLEHUBAaTh IPEANOiaraéMble METOJbl CHUHTE3a YIJIEPOJHBIX MaTepHalloB,
OCHOBBIBASICh Ha PEAJIbHBIX JaHHBIX;

Bnaodemu:

— MOHATUSAMH O CTPYKTYPE M CBOWCTBAX YIJepoja U YIJIEpOAHBIX MAaTEPUAIOB JUIs PELICHUs 3a/1ad
npoeCCHOHATLHOMN IATENIFHOCTH B paMKaX yrJIEPOAHOMN MPOMBIIUIEHHOCTH;

— Hay4YHbIMH OCHOBaMM CIIOCOOOB MOJYYEHHUS YIJIEPOAa U YIJIEPOJHBIX MAaTEpUAOB C LEJIbIO
pelieHusT BO3HUKAIONIMX (PU3UKO-XMMHUYECKHX 33724 B TOM YHCIE, BBIXOAAIIMX 33 TPEACIIbI
KOMIIETEHTHOCTH KOHKPETHOT'O HalpaBJICHUS;

— Hay4YyHBIMH OCHOBaMH CIOCOOOB MeEpepadOTKH MPHUPOIHBIX SHEPrOHOCUTENEH IPH pPELICHUU
TUIOBBIX MPO(ECCHOHANBHBIX 3a/1a4, a TAaKXKe HaXOAUTh CIIOCOObI PeLICHUH 3ajiay, BBIXOIALIMX 3a
Ipeieabl KOMIETEHTHOCTH KOHKPETHOTO HAIlpaBJICHMUS,

3.Kpartkoe cogepxxanne 1uCUMILIUHBI:

VYriiepoHbIe U yIIepoIcoAepKalue KOMIO3UIIMOHHBIE MaTepuaibl. CbipbeBast 0a3a yriaepoaHbIX U
yrierpauTOBbIX MaTepUanoB, UX (U3MKO-XUMHUYECKHE CBOWMCTBA. TpaJuLMOHHAs TEXHOJIOTHUS
MOJTyYeHUsI yIIIerpadUTOBBIX MarepuajoB (Ha MpHUMEPE AIIEKTPOAOB). TEeXHWYECKHH YTIIIEpO.
TexHonornueckue cxemsl ero nongydeHus. CopOeHTbl Ha OcHOBe yriiepoaa. CxXembl IMOJyYeHHs
aKTUBHBIX yried. OCHOBHBIE CBSI3YIOUIME MaTepHallbl, HCHOJb3yeMble IpPH IPOU3BOJICTBE
yrierpa¢uToBbix MartepuanoB. CuHTe3 anma3oB. ['padur. TepmopacupeHHbId rpadur.
PexpucrannuzoBandbsie W cununpoBaHHbie rpaduthl. Creknoyriepon. I[lomydenue, obnactu
IpPUMEHEHMs. YTJepoJHble BOJOKHHMCThIE MaTepuaibl. [IpuHIMNMAIBHBIE CXEeMBbl UX IMOJYyYEHHS.
KoMmno3unmonnele Matepuaibl Ha OCHOBE BOJIOKHHUCTBIX HamoJIHUTeNeH. TexHolornyeckue cxemsl
UX MOJYYEHHUSI.

4.00beM Y4eOHOH TMCHUNJINHBI:

Beero - Cemectp -
Buj yueonoii pa6oTni Axan Axan
3E u ' 3E u ' 3E | Akan. 4.
Oo01asi TPYA10eMKOCTh 3 108 1 6 2 79
NMPAKTHKH N0 YYeOHOMY IJIAHY
Konrakrnas padora — 1,78 64 | 0,89 32 089 | 32
ayIMTOPHBIE 3aAHSATHS: ' ’ ’
Jlexkun - - - - - -
[Tpaktuueckue 3ansatus (I113) - - - - - -
JlaboparopHbie paboTs (JIP) 1,78 64 0,89 32 0,89 32
CamocTosiTeJibHasi padoTa 1,22 44 0,11 4 1,11 40
KoHTakTHas caMoCTOsITeIbHAS 0.8 0.4 0.4
pabora 1,22 0,11 1,11
CaMocTosiTeTbHOE U3YUCHUE 432 3.6 396
pa3esioB JTUCIIATIIMHBI
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3aver ¢ 3ader ¢

Bua uToroBoro KOHTpoJIA: OLEHKOI OLEHKOI
Beero : Cemectp -
Bup yueOHoii padoThl Actp
3E u ' 3E Actp.u. | 3E | Actp. u.
O01as TPYA0EMKOCTh
NMPAKTUKH N0 Y4eOHOMY 3 81 1 27 2 94
TJIAHY
Konrakruas paora — 178 48 | 089 24 | 089 | 24
ay/INTOPHBIE 3aHATHS: ' ' ’
Jlexknuu - - - - - -
[IpakTuueckue 3anstus (I113) - - - - - -
JlabopaTtopHsie paboTsl (JIP) 48 0,89 24 0,89 24
CamocrosiTeJibHas padoTa 1,22 33 0,11 3 1,11 30
KoHTakTHas caMmocTosITeNIbHAS 0.6 0.3 0.3
padora 1,22 0,11 1,11
CamocTosTenbHOE U3Y4YCHUE 324 27 2907
pa3IeNioB JUCIUILINHBI
N 3aver ¢

Bua uTOroBOro KOHTpOJIS: 3auer ¢ oneHKOIt ——

AHHOTANUs padoyeil MPOrpaMMbl JUCUUIIIIMHBI.
«IIpupoansie 3Hepronocurean» (b1.B.71B.01.01.03)
1. Heap OTUCHUIUIMHBI. JaTh OakalaBpy CIEHUAlIbHBIC 3HAHUS MO aKTyaJdbHBIM TEXHOJOTHSIM
nepepaboTKH MPUPOTHBIX YHEPTOHOCUTEIEH
2. B pe3yJbTaTe M3y4YeHUs1 AUCHHUILIMHBI 00y4a0IIHUIiCH JOJIKEH:
Obnadams CenyOUMMA KOMIIETCHIIUSMU U UHIANKATOPAMH MX JOCTHKECHHUS .
VK-1.1; I[1K-3.1; TIK-3.2; T1IK-3.3; TIK-1.1; I[1K-4.1; I[1K-1.2; TIK-4.3

3uamo:

— OCHOBHBIE TEXHOJIOTHH MEepepabOTKH TBEPABIX MPUPOIHBIX SFHEPTOHOCUTENICH;

— cTaauu (mepeaensl) nepepaboTKy TOTLTUB;

— OCHOBHBIE TTapaMeTPbl pa0OThI TEXHOJIOTHYECKOTO 000pYAOBaHUS;

— TpeOOBaHUA, IPEIBIBISIEMbIE K CHIPHIO M MOJYy4aeMbIM MPOIYKTaM; aCCOPTUMEHT BBITYCKaeMOi
IPOJTYKIHH;

— 00JaCTH UCTIOIB30BAHUS MTOTY9aeMbIX MTPOTYKTOB.

— coCTaB M UBUKO-XUMHUECKHE CBOMCTBA IPUPOIHBIX YHEPTOHOCHUTEIICH;

— TEpPMOJMHAMHUYECKHE W KUHETUYECKHE 3aKOHOMEPHOCTH MPOLECCOB TEPMOAECTPYKLIHUH
YTJIEPOJICOAEPIKAIIUX BEIIECTB;

— Hay4YHBIE OCHOBBI (PU3UKO-XUMUYECKUX MPOLIECCOB MEPEPAOOTKU MPUPOTHBIX IHEPTOHOCUTETIEH;
Ymems:

— aHAJIU3UPOBATH IPEUMYILIECTBA U HEIOCTATKU KOHKPETHBIX TEXHOJIOIMUYECKUX CXEM U TEXHOJIOTUH;
— aHAJIM3UPOBATH TEHCHITUU COBEPIICHCTBOBAHUS TEXHOJIOTUN MTepepabOTKH TOTUIHB;

— OILIGHWBAaTh BO3MOXXHOCTH KOMIUIEKCHON TepepabOTKU TBEPIBIX TOIUIMB BO B3aUMOCBSI3U C
BOIIPOCAMH DKOJOTHH, YTHJIM3AIMA MPOMBINIIEHHBIX OTXOJOB; BUJIETh IMEPCIEKTUBBI Pa3BUTHS
oTpaciu;

— ONPENeNsATh MO JAaHHBIM METOJIOB (PM3UKO-XMMHUYECKHX aHAJMU30B CBOMCTBA TBEPIBIX U YKUIKHX
TOIUIUB, IPEIIIONaraTh UX CTPYKTYpY;

— ONpeNeNsITh HAMpaBlICHUS TMPOTEKAHWUS XUMHYECKHUX IMPOIECCOB, OCHOBBIBASICH Ha WX
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TEPMOJUHAMUYECKUX U KHHETHUYECKUX 3aKOHOMEPHOCTSIX;

— CaMOCTOSITEIILHO OLIEHUBATh MpE/IoiaraeMble crocoObl nepepaboTKH TOILINBA;

Braoemy:

— TEXHUYECKOU TEPMUHOJIOTHEH B 00J1aCTH NepepadOTKU TBEPBIX MIPUPOTHBIX SHEPTOHOCUTENCH;

— OCHOBAaMU TPOMBIIUICHHBIX TEXHOJOTMH  mepepabOTKM  TOIUIMB;  KOJIMYECTBEHHBIMHU
XapaKTepUCTHKaMH (TIOKa3aTeJISIMU) TEXHOJIOTUH NepepaboTKH TOTLIUB,;

— HAY4YHBIMH OCHOBaMH CIOCOOOB MepepabOoTKH NPUPOIHBIX SHEPrOHOCUTENEH MpH pelieHuu
TUIOBBIX MPO(ECCHOHANBHBIX 3a/1a4, a TAaK)Ke HAXOJIUTh CIOCOOBI PEHICHUH 3aj1ay, BBIXOIAIINX 3a
npeieabl KOMIETEHTHOCTH KOHKPETHOTO HANPaBICHHUS.

3. KparTkoe coep:kaHue JMCHUIINHBI:

Paznen 1. Cunrermdeckoe xkujkoe TOIMBO. OCHOBHbIE TEPMOAMHAMHYECKHE M KHUHETHYECKHE
3aKkoHOMepHOCTH TponeccoB noinydeHuss CXT na mnpumepe mnpounecca Dumepa-Tpomnmia.
Texnonornueckue cxemsl noiaydenuss CKT. Hedts. Meroasl ee nepepadotku. [loaroroka Hedtu
K nepepadotke. [lepuunas nepepadbotka Hedtu. Bropuunas nepepaborka HEPTH.

Paznen 2. Tepmuueckas nepepaboTka TBepAbIX TOIUIMB. OCHOBHBIE CIIOCOOBI IEpepabOoTKU TBEPIBIX
toruB. [loAroToBKa TOIUIMB K mepepaboTKe, yriaenoaroroska. HuskoremneparypHas nepepaboTka
ToppoB u Oypbix yriuei. IlomykokcoBaHue TBEpABIX MPHUPOAHBIX IHEPrOHOCHUTENCH.
BricokoTremniepatypHas mnepepaboTKa TBEpABIX MPHPOTHBIX dHeproHocureneil. [asuduxanms
TBEPABIX MPUPOAHBIX SHEPTOHOCUTEIICH.

4. O06beM yueOHo# TUCHUUIJIMHBI:

Beero - Cemectp -
Buj yuyeoHoii pa6oThl Axan Axan
3E 0 ' 3E 0 ' 3E | Akan. u.

Oo01asi TPY10eMKOCTh 3 108 1 36 5 79
NMPAKTHKH N0 YYeOHOMY IJIAHY
Konraxrnas pagora — 1,78 64 | 0,89 32 |089| 32
ayIMTOPHBIE 3aHATHS:
Jlexumn 1,78 64 0,89 32 0,89 32
[Tpaktnueckue 3anstus (I13) - - - - - -
JIaGoparopusbie pabotsl (JIP) - - - - - -
CamocTosiTesbHasi padoTa 1,22 44 0,11 4 1,11 40
KonTakTHas camocTosiTensHas 0.8 0.4 0.4
padora 1,22 0,11 1,11
CaMocTosTenbHOE U3yUeHHE 432 36 396
pa3aenaoB AUCIUANIMHBL ’ ' '

3aver ¢ 3ader ¢
Bua uToroBoro KOHTpoJIA: oLenKoii OLeHKOi

Beero - CemecTtp -
Buj yueOHoit padoThI Actp Actp
3E w ' 3E w ' 3E | Actp.u.

OO0mas Tpy10eMKOCTh 3 81 1 7 2 54
NMPAKTHKH 110 Y4eOHOMY IJIAHY
Konrakrnas pagora — 178 48 | 089 | 24 |o0g89| 24
ay/INTOPHBIE 3AHATHS:
Jlexiumn 1,78 48 0,89 24 0,89 24
[TpakTuueckue 3ansatus (113) - - - - - -
JlabopaTtopHbie padoTsl (JIP) - - - - - -
CamocTosiTesbHasi padora 1,22 33 0,11 3 1,11 30
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KonrakTHasg camocTosTelbHas 0.6 03 0.3
aboTta ' ! !
D 1,22 0,11 1,11
CaMocTosTeNnbHOE U3YUEHNE 304 27 9.7
pa3zieJIOB TUCIUILUTMHBI ' ! '
3auyer ¢ 3auyer ¢
Bua uTOroBoro KOHTpoOJIs: P OLEHKOIE

AHHOTAIUsA padoyeil MPOrpaMmMbl JUCUUIIMHBI.

«ABTomaTu3anus npoueccos npousBoacts (KUII u ACYTH)» (b1.B./1B.01.01.04)
1. Iear AMCHMNJIMHBI. JaTh OakalaBpy CHEIUAIbHbIE 3HAHMS W HAaBBIKU IO cIocobam
KOHTPOJIBHOI'O M3MEPEHUS] U aBTOMAaTH3aLMM TUIIOBBIX IPOLECCOB I XMMHUYECKOH TEXHOJIOTUU
MPUPOJHBIX SHEPTOHOCUTENEH U YTIIEPOAHBIX MaTepHAlIOB
2. B pesyabTare n3y4eHust AMCUMILIMHBI 00y4AIOLIUIHCH JOJIKEH:
Obaadoams crenyomuMi KOMIETECHIIMSIMA U UHAUKATOPAMH UX JTOCTHKEHUS
VK-1.1; TIK-3.1; I1K-3.2; T1K-3.3; TIK-1.1; [1K-4.1; T1IK-1.2; I1K-4.3.
3namu:
- OCHOBHBIEC TOHATUS TEOPUU YIPABICHUS TEXHOJOTMYECKUMH IPOLIECCAMH; CTaTUYECKHE U
JMHAMHYECKHE XapaKTEPUCTUKU OOBEKTOB U 3BEHBEB YIPABJICHUS, OCHOBHBIE BHUIBI CHCTEM
aBTOMATUYECKOTO0 PETYJIMPOBAHMS W 3aKOHBI YIPAaBJICHUS; TUIOBBIE CUCTEMbl aBTOMAaTUYECKOTO
yIpPaBICHUS B XUMUYECKOW MPOMBIIUIEHHOCTH; METOJbl U CPEICTBA HUArHOCTUKA U KOHTPOJIS
OCHOBHBIX TEXHOJIOTUYECKUX [1apaMETPOB
- OCHOBHBIE THIBl KOHTPOJIbHO-U3MEPUTENbHBIX TPUOOPOB, UCIIOJIB3YEMBIX MPU aBTOMATU3ALIUU
IIPOU3BOJICTB IMEPEPaOdOTKU TBEPABIX MPHUPOJHBIX SHEPrOHOCUTENEH M IOJyYeHHUS YIIEPOJHBIX
MaTEpPUJIOB,
- ocHoBHble Mojienu [1JIK (mporpammupyemslii JIOTHUECKUH KOHTPOJIJIEP) U B YEM UX OTIMYUSA,
ocHoBHbIe SCADA-cuctembl (IporpaMMHBIM TakKeT, NpeJHa3HAYEHHBIH g pa3paboTKU WU
obecriedeHusi pabOThI B pealbHOM BpEMEHH cHcTeM cOopa, 00pabOTKH, OTOOpaKeHUs U
apxuBUpoBaHusa HH(popManuu 00 00bEKTe MOHUTOPUHTA WM YIpPAaBIEHUs), MPEACTAaBICHHbIC Ha
OTEUYECTBEHHOM DPBIHKE.

Ymems:

- ONpenemsiTh OCHOBHBIE CTATUUECKHUE U IMHAMUYECKHE XapaKTEPUCTUKN OOBEKTOB YIIPABIICHHUS;
- BBIOMPATH PAIMOHAIBHYIO CUCTEMY peryaupoBaHus TEXHOJIOTHYECKOTO
rpoIiecca;

- OoleHuBaTh ycToWunBOCTh CAY;

- BbIOMpATh KOHKpPETHBIE TUIBI IPUOOPOB s auarHoctuku X TII.

Braoemy:

- NpaBUJIAMH U CTaHAApTaMH pa3pabOTKHU CXEM aBTOMATH3aLMU TEXHOJOTUYECKUX MTPOLIECCOB,
- METOAAaMM YIPaBJIECHUS XUMHUKO-TEXHOJIOIMYECKUMHU CUCTEMAMM U METOJJaMU PETyJIUPOBAHUS
XUMHKO-TEXHOJIOTHYECKHX ITPOLIECCOB

- METOAAaMM TEOPUH aBTOMATUYECKOTO PETYIMPOBAHUS, OPraHU3aluU U pacyeTa CUCTEM
ONTHMAJIBLHOTO YIPABIEHUS MalllUHAMU ¥ 000PYJ0BaHUEM ITPOU3BOJICTBA BEICOKOTEMIIEPATYPHBIX
(GYHKIMOHATIBHBIX MaTepPHAJIOB.

3.KpaTkoe coaep:kaHue TUCHUILINHBI:

Pa3jleﬂ 1. OcHOBHBIE IOHATHSI YIpaBJICHHUA XUMHUKO-TEXHOJOTUYCCKUMU ITPOLIECCaAMU.
Oco0eHHOCTH YIIpaBICHHUS XUMUYECKUM MPEATNPUITHEM H XUMUKO-TEXHOJIOTHIECKUM IIPOIIECCOM.
OcHoBHbIE TepMUHBI U onpezeneHusi. OCHOBHbIE IPUHIUIBI yripaBieHus. Kinaccudukanus cuctem
ynpasinennst OynkiuonanbHas ctpykrypa CAY. Ilokazarenu kauecTBa yrnpaBieHUsI.

Pazgen 2. OcHOBBI TeOpHUH aBTOMATHYECKOTO yIipaBieHus. Matematuueckue moaenun CAY.
Junamuueckue xapakrepuctuku CAY. Tunossle [uHaMuyeckre 3BeHbsl. BpeMeHHbIe U YaCTOTHbBIE
XapaKTePUCTUKU. DKBUBAJICHTHBIE IPE0OPA30BaHUS CTPYKTYPHBIX CXEM. Y CTOMYMBOCTD JIMHEHHBIX
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CAY c o6partHoii cBs3b10. Kitaccugukarus 1 OCHOBHBIE CBOMCTBA OOBEKTOB yIpaBieHUs. MeToabl
OTIpe/ieNICHUs] CBOMCTB 00BEKTOB yrpaBieHus. OCHOBHBIC 3aKOHBI peryIupoBaHus. PerynsTopsl Ha
OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX ceTell. L{udpoBbie u podacTHbIe CUCTEMBI yIipaBieHus. Beioop
3aKOHA PETYJIUPOBAHUS U ONPE/ICICHUE ONITUMAIIBHBIX MapaMeTPOB HACTPOUKHU ITPOMBIIIICHHBIX
PETYIATOPOB.

Pazgen 3. MI3Mepenue TeXHOIOTUUECKHUX MTapaMeTPOB XUMUKO-TEXHOJIOTHYECKOTO IpolLiecca.
I'ocynapcTBeHHas cucTeMa MPOMBIIUIEHHBIX TPUOOPOB U cpeIcTB aBToMaTH3auu. OCHOBHBIE
TEPMUHBI U ONPECICHUS METpooruu. Meto bl uamepenuid. CpeacTBa U3MEpUTEIbHON TEXHUKH,
UX CTaTUYECKHe U JUHaMHueckue cBoiictBa. [lorpemnoctu usmepenuit. Mismepenrne oCHOBHBIX
TEXHOJIOTHYECKUX MapaMeTPOB: JaBJICHUS, TEMIIEPATYPhl, PacX0/ia U KOJIMYECTBA, YPOBHS
KHUJIKOCTHU U CBIITyYUX MaTEpPHaJIOB, COCTaBa U (PU3NKO-XUMUYECKUX CBONCTB BEILIECTB.

Paznen 4. OCHOBBI IPOEKTUPOBAHUSI ABTOMATUYECKUX CUCTEM YIPABIICHUS] XUMHUKO-
TEXHOJIOTHYEeCKUMU Tiporieccamu. OcodennocTH ynpasieHus X TI1. PerynmupoBanue oCHOBHBIX
TEXHOJIOTHYECKUX MapaMeTpPOB: pacxoa, 1aBlieHUs, TeMIepaTypsbl, ypoBHs, pH. Texuuueckue
cpeactBa CAY. OCHOBHbIEC PAa3HOBUIHOCTU YIIPABIISIIOIIUX YCTPOUCTB. THIIBI, XapaKTEePUCTUKU U
pacydeT UCTIOTHUTEILHBIX MEXaHU3MOB U PETYIUPYIONINX opraHoB. OdhopmMiieHre MPOSKTHOTO
3aJlaHusl Ha aBTOMATHU3aIMIO0 TEXHOJIOTHUECKOTO0 Mmpoliecca. Beibop Touek usmepenus, KOHTPOIIs,
YIPaBISIEMBIX [TAPaMETPOB U YIPABJISIOMINX BO3AecTBHI. CTaHAApTHI U YCIOBHBIE 0003HAYCHUS
g TexHonorndeckux cxeM. OcuoBHble cBenieHus: 00 ACY TII B XuMU4ecKkoil IPOMBIIIIIEHHOCTH.
[Tpumepsr ACY TII B xumuueckoil mpombIlieHHOCTH. OCHOBHBIE BBIBOJBI IO KYpPCY.
CoBpemennbie TeHaeHuu B pazsutuu CY XTI

4.00beM Y4eOHOH TMCHUNINHBI:

Beero Cemectp
N 5 6
Buj yueoHoii pa6oTni Axa Axa
3E u & 3E u & 3E | Akan. u.

Oo01asi TPY10eMKOCTh 3 108 1 36 2 79
NMPAKTHKHU N0 Y4eOHOMY ILIAHY
Konraxrnas pagora — 1,78 64 | 0,89 32 |089| 32
ayAMTOPHbIC 3AHATHS: ' ’ '
Jlexknnu - - - - - -
[Tpaktnueckue 3austus (I13) - - - - - -
Jlaboparopusbie paboTsl (JIP) 1,78 64 0,89 32 0,89 32
CamocTosiTeibHasi padoTa 1,22 44 0,11 4 1,11 40
KonTakTHas camocTosiTensHas 0.4 04 i
pabora 1,22 0,11 1,11
CaMocTosTenbHOE U3yUeHUE 136 36 40
pa3IeNIOB AUCHUILINHBI ’ '

3auer ¢ 3auer ¢
Bua uTOoroBoro KOHTpoJIA: omenKoii P—

Beero CemecTtp
N 8 6
Buj y4eOHoii padoThI Aot
3E | Acrp.w. | 3E Pl 3E | Actp.u.

OO0mas Tpy10eMKOCTh 3 81 1 o7 2 54
NMPAKTHKH 110 Y4eOHOMY IJIAHY
Kouraxruas padora — 178 48 089 | 24 |o089| 24
AyIUTOPHBIC 3aHATH: ’ ’ '
Jlexknuu - - - - - -
[TpakTuueckue 3ansatus (113) - - - - - -
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Jlaboparopusbie paboTs (JIP) 1,78 48 0,89 24 0,89 24

CamocTosiTeJIbHasi padoTa 1,22 33 0,11 3 1,11 30
K;;;:;TH@}I CaMOCTOSITEIbHAS 0.3 0.3 i
Ié 1,22 0,11 1,11
aMOCTOSITEIIbHOE U3y4eHUE 327 27 30
pa3IesioOB TUCIHUILIMHBI
3auyer ¢ 3auder ¢
Buja nTOoroBoro KOHTpoOJIs: . .
OLICHKOI OLICHKOI1

AHHOTAIUsA padoyeil MpOrpaMMbl JUCUUIIMHBI.
«Data Science: aHaJIMTHKA TaHHBIX U MaTeMaTHYeCKoe ModeTupoBaHue Ha Python»
(b1.B./1B.01.01.05)
1. Ilean JUCHMIVIMHBI: 1aTh OakalaBpy CICIHATbHBIC 3HAHUS U HABBIKH MO 00pabOTKE OOIBIINX
JAHHBIX, MOCTPOCHUIO MOJIeJe MANIMHHOTO OOy4YeHUs, MaTeMaTH4YeCKOMY MOJEITUPOBAHUIO Ha
Python.
2. B pe3yJbTaTe M3y4YeHUs1 AUCHHUILIMHBI 00y4ar0IIHIiCH JOJIKEH:
Obnadams clenyOMUMA KOMIIETCHIIUSIMA U UHIUKATOPAMH MX JOCTH)KCHHS
YK-1.1; I1K-3.1; T1K-3.2; TIK-3.3; TIK-1.1; T1K-4.1; TTIK-1.2; [TK-4.3.
3namu:
- COBpPEMCHHBIE HHCTPYMEHTAIbHbIE Cpebl, MPOTrPAMMHO-TEXHHUYECKHE IUIAaTQOPMBI U
MIPOrpaMMHBIC CPEJICTBA JUIS TPOrpaMMUpoBanusi Ha Python, u mpuHIUIIEI UX paOOTHI,
- METO/Ibl BBIYMCIUTEIBHON MaTeMaTUKe, MATMHHOTO O0y4eHUs,
Ymems:
- pemaTh TUIOBBIE 337auu Ha si3bike Python,
- CTPOUTH U Pa3BEPTHIBATh MOJACIH MAIIMHHOTO O0YYCHUS,
- BU3YyaJIM3UPOBATh U UCCIIEAOBATh SKCIIEPUMEHTAIIbHBIC JaHHbIE,
Braoems:
- HaBbIKaMu paboThI Ha a3bike Python,
- HaBBIKaMU PEIICHUS THITOBBIX 33J1a4,
- HaBBIKaMU TIOCTPOEHUS MOJIEJIei MaIlTMHHOTO 00yUeHusI.

3. Kparkoe conep:kanue IHCHUNIHHBI:

Paznen 1. Marematuueckoe mozaenupoBanue Ha Python um ocobGeHHOCTH ero peanu3anuu Jist
pEILIECHNs PaCUETHBIX 3a7a4 B XUMHUH U XMMHUECKON TEXHOJIOTUH.

CranpaptHble ¥ HecTangapTHele pyHkuuu Python. PazpaboTka anroputMoB, IporpaMMUpOBaHuE U
oTiajaka nporpamMm Ha Python. IToctpoenue rpadukos Ha s3pike Python ¢ ucnons3oBanreM Moaysast
matplotlib. Pemenue 3agauu onpeneneHus rabapuTHBIX pa3MepoB anmnapara Ha python

Paznen 2. Metonbl BeIMMCIMTENBbHOM MareMaTuKU. OCHOBHBIE 3Tallbl pelieHUs 3anad Ha OBM.
Pemenne cucrem nuHelHbIX anreOpandeckux ypaBHeHuil (CJIAY). Ilpsimble m uTepannoHHbIE
YHUCICHHbIE METOABl. DJeMEHThl Teopuu mnorpemHoctedl. [lonsatue HopMbel. OcobGeHHOCTH
BBITIOJTHEHUS IEHCTBUI HaJl MaTpUIlaMu Ha si3bike Python, nHdopmanronssie MaTpudHble QYHKIIMH.
Pemenne cucrem nuHelHBIX anreOpamdeckux ypaBHeHui (CJIAY). IlocraHoBka 3anauu.
[Torpemnoctn. Metoapl ¢  HCHOJB30BaHMEM OOpaTHOM MATpUIBl M METOJ  IPOCTHIX
utepauuii. O0630p MetonoB pemenus CJIAY. BreraucnutenbHas yCTOMYHMBOCTB, CXOJUMOCTH
MeTo/10B. OOYCIIOBIEHHOCTh CUCTEMBI JIHMHEHHBIX anreOpandeckux ypaBHeHui (CJIAY) u uucio
o0ycnoBieHHocTH. [Ipsimast 1 oOpaTHas 3a/1a4l XMMUYECKON KUHETUKU Ha python.

Paznen 3. O6paboTka pe3ynbpTaToB m3MepeHus. Pemenue cucrem HenmuHelWHbIX ypaBHeHui (CHY)
YHUCICHHBIMU MeTonamMu. OOpaboTka sKCHepUMeHTaNbHbIX JaHHbIX. PyHkuuu Python. Metoabl
MHTEPHOJSIIMKY 3aBUCUMOCTEH C OJHOM HE3aBHCHUMOW IE€pEeMEHHON. MeTonbl anmpoKCUMaluA
3aBUCUMOCTEH € OJHOM He3aBUCUMOW mepeMeHHOW. Meron HauMeHblux ksajaparoB (MHK).
Wcnons3oBanue ¢ynknuit Python mnst anmpokcumannu u MHK. Anroputmel Merona mpocToit
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uteparuun U Mmetona Herotona - Padcona mns pemenns CHY.  Meroaumka HCIOIb30BaHMS
pemiareneii B Monyne scipy.optimize. MammHHOe oOyuenue. Craructudeckas o0paboTka
SKCIIEPUMEHTAJIbHBIX JaHHbIX Ha python. [locTpoeHue Monaenu MamMHHOTO 0OydeHus (Kapra) Ha
python

Paznen 4. Pemenue 3ajau MHOrOMEpPHOU ONTUMU3ALUN YUCICHHBIMU METOJaMU. AHAIIU3 U pElIeHNe
mudQepeHIMaNbHbIX yYpaBHEHUH YHCICHHBIMH MeTogamu. Knaccudukanus 3agad u MeTOH0B
ontumu3anuu. Peanuzanus wmetonoB B Python. Beibop pemarens B momyne scipy.optimize
Bcerpoennbie metoasl SciPy, gynkuuu minimize scalar, minimize. AnTOpUTMBI METOJIOB PELICHHUS
mudepeHInaTbHBIX YPaBHEHUH.

4. O0bemM yueOHOH TUCUMILIUHBI.

Beero - CemecTp -
Bua yueOHoii padoThI Axan Axan
3E 0 ' 3E 0 ' 3E | Axkag. u.

OO01as TPYyA0EMKOCTh 3 108 1 36 2 79
NMPAKTUKH 10 YYeOHOMY ILIAHY
Konrakruas padora — 178 64 |08 | 32 |o0g| 32
ayJIMTOPHbIE 3aHATHSL: ' ’ '
Jlexun - - - - - -
[Tpaktnueckue 3aastus (I13) 1,78 64 0,89 32 0,89 32
JlabopaTopusie padoTsl (JIP) - - - - - -
CamocrosiTeqibHasi padora 1,22 44 0,11 4 1,11 40
KonTakTHast caMOCTOSATENbHAS 0.8 0.4 0.4
%if\;):jmﬂenbﬂoe U3y4YeHUe 1,22 432 011 36 111 396
pa3iesioB TUCIUILIIMHbI ' ! '

3auer ¢ 3auer ¢
Bua uTOroBoro KOHTpoJIA: P —— P

Beero - CemecTtp -
Buj yue6Hoii padoThl Actp Actp
3E . ' 3E . ' 3E | Actp. u.

Oo01asi TPY10eMKOCTh 3 81 1 97 5 54
NMPAKTUKH 10 YYeOHOMY IJIaAHY
Konraxrnas padora — 1,78 48 | 089 | 24 | 089 | 24
ayAMTOPHbIC 3AHATHS: ' ’ '
Jlexknuu - - - - - -
[Tpaktuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
JIaGoparopusbie pabotsl (JIP) - - - - - -
CamocrosiTeJibHasi pa6oTa 1,22 33 0,11 3 1,11 30
KonTakTHas caMOCTOSATENbHAS 0.6 0.3 0.3
padora 1,22 0,11 1,11
CaMocTosiTenbHOE U3YUeHUE 34 57 99.7
pa3zeoB TUCHUILINHBI ' ! '

3auer ¢ 3auer ¢
Bua uToroBoro KOHTpoJIA: omenKoii P—
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AHHOTaIUs padoyeil MpOrpaMmbl JTUCUUIJIMHBI.

«Ilyboimkanus pe3yabTaToB ucciaenopanuiin» (51.B.71B.01.01.06)
1. leap nuCOMNJIMHBI: 1aTh OaKanaBpy 3HaHMs HEOOXOAUMBIE I HAIMCAHUsI HAyYHO! CTaThU U
BO3MOKHOCTEH ee ImyOIuKaIiuu
2. B pe3yabTare u3yuyeHUusl JUCHHUILIMHBI 00yYAIOIIUICA T0JIKEH
Obnadams clenyomUMA KOMIIETCHIIUSAMU U UHIUKATOPAMH UX JTOCTHXKCHHS
[1K-2.2, TIK-2.3, [1K-3.2, TIK-1.1, TTK-4.1.
3nams:
- BUABl HAYYHBIX CTaTei, CTPYKTypy HAy4yHBIX CTaTed, OCHOBHbIE TPEOOBAaHUS K HAYYHBIM
CTaThsIM, KaKue OBIBAIOT KYpHAIIbI U COOPHUKHU CTaTeH, 1o/1aua ¥ MPOJBHKEHUE CTATEH.
Ymems:
- chopMyaHpOBaTh HAYYHYIO TUIIOTE3Y THUIIOTE3Y,
- ONMCaTh HAy4YHbIN pe3ybTat, AU3aliH SKCIIEPUMEHTA,
- BU3YQJIU3UpPOBaTh U  IPOAHAIM3UPOBATH  AKCIEPUMETAJbHBbIE JaHHbIC, IOATOTOBUTH
CONMPOBOAUTEIBHOE MHUCHMO.
Bnaodemu:
- HaBBIKAMM KPUTHUYECKOT'O MBILIJIEHUS U CUCTEMHOI'O MBIILICHHUS,
- HaBbIKAMM pACCMOTPEHMsS] BO3MOJKHBIX BapHaHTOB pELIEHUS 3aJaud, OLIEHUBAHUSA HUX
JOCTOMHCTB M HEJIOCTaTKOB,
- HaBBIKAMM OIMCAHMS IPOBOJUMOTO SKCIIEPUMEHTA,
- HaBbIKAMM BU3YaJIU3aLMH U aHAJIM3a SKCIEPUMEHTAIbHBIX JAHHBIX,
3. Kpatkoe cofep:kanue JUCHUINIUHBI
Bunst Hayunbix crareil. CtpykTypa HayuHoi ctatbu IMRAD. OcHoBHbIE TpeOOBaHUS K HAYYHBIM
CTaThsM. AJTOPUTM pabOTHI HaJl HAYYHOU cTaTheil. ICTOYHUKH, OPUTHHAIBHOCTH, IJIaruar.
Busyanu3zanus ganHbix. TUbl HAYYHBIX )KypHATOB U cOOopHHUKUOB cTaTeil. [logaua u npoBukeHue
CTaTbH.
4. O6beM yueOHOI TMCIHHIJIMHBI:

O0BbeM THCHUILINHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
q, q.

Oo61asi TPYA0eMKOCTh TUCHHILITHHBI 1 36 27
KonTrakTHasi pa6oTa — ayAUTOPHBIE 3AHATHS: 8 6
Jlexumu - - -
[Tpaktuyeckue 3ansatus (I13) 0,22 8 6
JIaGoparopusbie pabotsl (JIP) - - -
CamocTosiTesbHasi padoTa 0,78 28 21
KonTakTHas camocTosiTenbHas paboTa 0,4 0,3

0,78
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCITUILIMHBI 27,6 20,7
Buj nTOroBoro KOHTpOJIs: 3a4éT

AHHOTAUMA padoyeil NPOrpaMMsbl AUCHHUILIMHBI.
«OCHOBBI NPOEKTHPOBAHNS TEXHOJIOTHH TOILIMBA M YIJIEPOAHBIX MAaTEePUAIOB)
(b1.B.1B.01.01.07)

1. Leab AUCHUNJIMHBI: PA3BUTHE Y CTYJIEHTOB HABBIKOB CHCTEMHOI'O aHAJIM3a K MIPOEKTUPOBAHUIO
XUMUKO-TEXHOJIOTHYECKMX CHCTEM C TO3MLIMH HMX  OSKOJIOTHYECKOH  11e1ecoo0pa3HOCTH,
3¢ (HEeKTUBHOCTH, a TakXe BbIPAaOOTKM MEXaHHW3MOB IPOTHO3a ONTHUMAJIBHBIX TEXHOJIOTHMYECKUX
pELIeHNI, MaTEMAaTUYECKOT0 MOAEINPOBAHUS U PacyeTa IPOLIECCOB.

2. B pe3yabTare u3yueHusi AMCUMIJIMHBI 00y4AIOLIUICH JOJIKEH:

Obnadamyp cleayoIMMU KOMIIETEHIIMSAMU U UHIUKATOPaMH UX JTOCTHKEHUS
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[1K-1.1, TIK-1.2, [1K-3.1, T1K-3.2, T1K-3.3, [1K-4.1, TIK-4.3.

3namu:

- IPUHIIUIIBI TOCTPOEHUS IKOTEXHOJIOT U

- OCHOBBI 3KCEPreTUYECKOro U SKCEPro3KOHOMHUECKOTO METOI0OB aHAJIM3a MIPOIIECCOB;

- METO/Ibl MATEeMaTUYECKOT0 MOJICIMPOBAHUS U PacyeTa PEaKTOPOB.

Ymemn:

- BBIOpATh MPUOPUTETHI B 3a/1a4€ TEXHOJIOTHUYECKOTO TPOSKTUPOBAHMUS,

- chopMyIIHPOBATh 33Jla4y aHAIU3a U CUHTE3a; - MPOTHO3UPOBATH ONTUMAILHOE TEXHOIOTHIECKOE
pelieHue;

- BBIOpaTh KPUTEPHUH OLIEHKH U ONTUMU3ALIUY;

- IPEICTaBUTh YKOHOMUYECKYIO OLIEHKY ONTUMAIbHOIO PEIICHUS;

- COCTaBUTh MAaTEMAaTHYECKYIO MOJIEIb MIPOIIeCCa;

- IPOU3BECTH pacyueT MPOIECCOB B CUCTEME;

Braoemy:

- CTpaTerueil MpoeKTUPOBAHUS;

- KOJINYECTBEHHBIMU MEXaHU3MaMH IIPOrHO3a ONTUMAJIBHOTO PEIICHUS;

- METOJIMKaMH pacueTa KpUTEpUEB aHallM3a U ONTUMU3AIINH;

- METOJMKAMH SKOHOMHYECKOU OIEHKH ONTUMAJIbHBIX PEIICHUI;

- METOJIaMU MaTeMaTUYECKOTO MOJICIIMPOBAHMS U pacueTa anmnapaTos;

- METOJIMKAMH OLIEHKH JIOCTOBEPHOCTU PE3YJIHTATOB pacyeTa.

3. KpaTkoe coaep:kaHue TUCHUILINHBI

Pazoen 1. Ilpunyunst nocmpoenus IKOmexHoa02uil.

Omnpenenenne YKOJIOTHYECKU 11eNIeco00pa3HbIX TexHoJaoruil. bank skomorudecku neiaecooOpa3HbIX
BelecTB. MexaHu3Mbl MOCcTpoeHus: oprann3oBaHHBIX XTC. DuTpornus uHPOpMAIMM Kak Mepa
MOPAZIKA; HHTEPIIPETAH HH(OOPMALIMOHHOTO MTPOIecca.

Pazoen 2. Ocnogwl IKcepzemuuecko2o u IKCEP20IKOHOMUUECKO20 MEMO008 AHAU3A.

[TonsiTue 3KCEpruu, OKPYXKAIOIICH CpeIbl; THUIBl OKPYKAIOIUX Cpel — BEIIECTB OTCYETA.
DKCEepreTUYeCcKue XapakTePUCTUKU MPOIIECCOB M CUCTEM.

Pa3zoen 3. Mamemamuueckoe Modenuposanue u paciem peaxmopos.

CrexuoMeTpruiecKue COOTHOIIEHUSI U MaTepUalbHBIM OanmaHc. PacueT XMMHYECKUX amnmaparoB ¢
HCIIO0JIb30BAaHUE MATEMATHUYECKUX MOJIENEH.

4. O0beM yueOHOo# AUCHUIJIMHBI:

O0beM TUCHUTIJIMHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
q, q.

O01asi TPYA0EMKOCTh M CIUTLIHHbBI 3 108 81
KonTrakTHasi paboTa — ayAUTOPHBIE 3aAHATHS: 1,56 56 42
Jlexumu - - -
[Tpaktuueckue 3ansatus (I113) 1,56 56 42
JlabopaTopusbie padoTsl (JIP) - - -
CamocTosiTeibHasi padoTa 1,44 52 39
KonTakTHas camocrosiTenbHas paboTa 0,4 0,3

1,44
CamocTosiTeIbHOEC H3YUYCHHE Pa3/IeTIOB TUCITUILIMHBI 51,6 38,7
Bua MTOroBOro KOHTpOJIf: 3a4éT c oueHKoi

AHHOTAUMA padoyeil NPOrpaMMsbl AUCHHUILIMHBI.
«BbIcokoTemMmnepaTypHasi nepepadoTka yriepojacoaepxauiero cbipbs» (51.B./1B.01.01.08)

1. IMeap AUCHMIUIMHBI: TIPUOOpETEHHE OOYYAIOIIUMKCS OCHOBHBIX HABBIKOB IOJIyYCHHS
YIJIEPOIHBIX HAHOMATEPUAJIOB, MPOBEICHUS MpoIiecca 00KUTa MPECC-MOPOIIKOB B JIA0OPATOPHBIX
YCJIOBHSX, pacceBa MW pa3MoJia YIIEPOJCOJEPIKAIIETO ChIPbs JUIS MOJYYEHHUS MPECC-TIOPOIIKOB;
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OLIEHKH BO3MOKHOCTH MPUMEHEHHUSI CHIPbEBBIX MATEPUANIOB Ui MOIYUYECHUS YTIIEPOI-yIIIepOIHBIX
KOMITO3UIIMOHHBIX MaTEPHUAIIOB.

2. B pe3yabTaTe u3yuyeHUusl JUCHHUILIMHBI 00yYAIOIIUICA T0JIKEH

Obnadams clenyomUMA KOMIIETCHIIUSMU U UHIUKATOPAMH UX JTOCTHXKCHHS

YK-1.1,1IK-3.1, 3.2, 3.3, 11K-1.1, 1.2, 4.1, 4.3.

3nams:

— OCHOBHBIE ITapaMeTpbl padOThl TEXHOJIOTUYECKOTO 000PYAOBAHNUS;

— HayYHBIE OCHOBBI (PH3UKO-XUMUYECKUX MTPOLIECCOB MOTYICHHSI YTIIEPOIHBIX MATEPUAIIOB;

— TpeOOBaHUs, IPEIBIBISIEMbIE K CHIPHIO M MOJy4aeMbIM MPOJIYKTaM; aCCOPTUMEHT BBIITYCKaeMOM
IPOAYKLMH;

— cocTaB ¥ PU3UKO-XMMHUYECKUE CBOMCTBA YIiepoa U yIiIepoIHbIX MaTEepUasoB;

— TEpPMOJMHAMHUYECKHME M KHHETHMYECKHE 3aKOHOMEPHOCTH IIPOLECCOB TEPMOJECTPYKLUU
YTIEPOACOACPKAIIUX BEIIECTB.

— HAYYHBIE OCHOBBI (DU3UKO-XUMUIECKUX MPOIECCOB MOIYICHUS YTIACPOIHBIX MaTEPHAIIOB;

— TEpMOJAMHAMHYECKHE U KHUHETHYECKHE 3aKOHOMEPHOCTH IUIa3MOXHUMHUYECKUX IPOIIECCOB
nepepadoTKU yriIepoACOACPIKAIINX BEIIECTB;

Ymemy:

— CaMOCTOSITEJIbHO OLEHUBATh MpEArojaraéMbple METOJbl CHHTE3a YIJIEPOAHBIX MAaTepHalIoB,
OCHOBBIBAsSICh Ha PEaIbHBIX JaHHbIX.

Braoemy:

— TEXHUYECKOM TEPMHUHOJIOTHEH B 00J1aCTH MepepadOTKH TBEPbIX MPUPOIHBIX SJHEPTOHOCUTEIEIH;

— HAYYHBIMH OCHOBAaMH CIOCOOOB TOJYYEHHUS YIJIEpoJa W YIIEPOAHBIX MAaTEpPHAJIOB C IEINBIO
pelleHrs BO3HHUKAIOMIMX (U3MKO-XMMHYECKHX 3a7ad B TOM YHCIE, BBIXOIALIMX 3a MPEAeIb
KOMITIETEHTHOCTH KOHKPETHOT'O HAMPABJICHUS,

— HaBBIKaMH JTAOOPATOPHOTO aHAJIM3a KaueCTBa YIJIePOIHBIX HAHOTPYOOK U YTIEPOAHBIX BOJIOKOH;
— crocobaMu pacceBa U pa3Molia yriiepoACOAePKaIIero ChIPhs;

— HUCIOJIb30BAaHUS TUAPABIMYECKHUX IPECCOB ISl TMOJIYYEHHS <«3€JIEHBIX» 3aroTOBOK M3 Ipecc-
MTOPOIIKOB.

3. KpaTkoe coaep:kaHue TUCHUILINHBI

Pa3zoen 1. Ilonyuenue yenepoonvlx Hanompyookx.

[lonyyenue npenmectseHHuka katanuzaropa cuHte3a MYHT. Cuntes MYHT karanutuueckum
MUPOJIU30M METaHa.

Pazoen 2. Ilpeccosanue u 06sucue yenepoonslx mamepuaios.

3aBUCHUMOCTh YNPYroro MHOCIHEAECUCTBUS OT YIEIbHOIO [aBJICHHUS IPECCOBaHMS; 3aBHUCHUMOCTh
00BEMHOM Macchl 3aTOTOBOK Cpa3y Mocie MPECCOBAaHMs, Yepe3 yac MOocie Hero U nocie o00xura npu
MaKCHMaJbHOW TeMIepaType OT yAEIbHOIO JaBJIEHMs NPHU MPECCOBAHUU. 3aBUCUMOCTh 0OBEMHOMN
ycaaku O0O0XOKEHHBIX 00paslloB, MOJYYEHHOH MpH MaKCHUMalbHOW TemIepaTrype, OT YIEIbHOTO
JIaBJICHUS MPECCOBAHMSI. 3aBUCUMOCTh OOBEMHOMN yCaIKH 000K KEHHBIX 00pa3oB OT TEMIIEpaTyphbl
00ura mpu 3a/IaHHOM YAETFHOM JIaBJICHUH MIPECCOBAHUS.

Pa3zoen 3. Pazmon u pacceé meepoozo y2nepooa.

Pa3mon kokcoB B IapoBBIX MeNbHUIIAX. PacceB Ha pakiuu cMecH U3MENbUEHHBIX KOKCOB. OlleHKa
BbIOOpA CUTOBOrO 00OpynOBaHUs ISl pacceBa KOKcoB. Moaynb 4. [Tuponus ruapaTienitoio3H0ro
BoJIoKHA. [ToaroroBka ncxonnoro BosiokHa. [ luponus ruapatuenitono3Horo BoiokHa. Onpezenenue
BBIX0/1a TTPOIYKTOB MTHUPOJIHA3a

4. OobeM yueOHOH TMCIMILIHHBI:

O0neM TUCHUILINHBI

Bup yueOHoii padoThl

3E Akan. | Actp.
. 9,
O01asi TPY10€MKOCTh TUCHHUILIHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlexuuu - - -
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[Tpaktuueckue 3ausarus (113) -
JlabopaTtopHsie padoTsl (JIP) 0,89 32 24

CamocTosiTesbHasi padoTa 2,11 76 57
KoHTakTHas camocTosTebHas paboTa 211 0,2 0,15
CamocrosaTenbHOE U3Y4eHHUE Pa3aesioB JUCIUILUIUHEL ' 758 | 56,85
Bujg HTOroBOro KOHTpOJIsi: 3auéT

AHHOTAIUsA padoyeil MPOrpaMMbl JUCUUIIMHBI.
«KuHeTHKa rOMOTeHHBIX H reTeporeHHbIX nmpomeccos» (b1.B.J1B.01.01.09)

1. Iesb AMCHUIIMHBI: aTh OaKaJlaBpy 3HAHUS U HABBIKM HEOOXOIUMBIC JIJISl PEIICHUSI KOHKPETHBIX
TEOPETHUYECKUX M  MPAKTUYECKUX 3aJa4, C T[OMOIIbIO  YCTAHOBJCHUS  KUHETHYECKUX
3aKOHOMEPHOCTEH MPOTEKAHHMS XUMHUYECKHX TMPOIECCOB (KaTajn3a), B XMMHYECKON TEXHOJIOTHH
MIPUPOIHBIX SHEPTOHOCUTEIINA U YTIEPOIHBIX MATEPUATIOB.

2. B pe3yabTaTe u3yuyeHUusl JUCHHUILIMHBI 00y4AI0IIUICH T0JIKEH

Obnadams clenyoOMUMA KOMIIETCHIIUSIMA U UHIUKATOPAMH UX JOCTHXKCHHS

IIK-7.1; TIK-5.1; I1IK-7.2; TIK-5.2; I1K-5.3.

Suamo:

— FOMOTEHHBIN U T€TEPOT€HHBIN KaTaln3; aBTOKATAIN3;

— OCHOBHBIE€ 3aKOHOMEPHOCTH KaTATUTUYECKUX PEAKIUN;

— CIUTHBINA U Pa3Ae/IbHBII MEXaHU3MbI KATAIMTUYECKUX PEaKIU;

— DHEPreTUYECKUe JuarpaMMbl B3aUMOJICUCTBUS PEAreHTOB C KaTalu3aTOPOM,

— 00mui u criennUIECKUil KUCIOTHO-OCHOBHBIN KaTalln3.

— KaTaJIMTUYECKUE KOHCTAaHThl CKOPOCTH PEakKiiu;

— POJIb aICOPOITUU B TETEPOTCHHOM TIPOIIECCE;

— KMHETHUKY TeTepOreHHO-KaTaTUTHUECKUX Peakluid, He TUMUTHpYeMbIX Tuddy3ue.

Ymems:

— yCTaHaBIMBAaTh KNHETUYECKHE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMHUYECKHUX MPOLIECCOB (KaTanu3a),
B XUMUYECKOW TEXHOJIOTUU MPUPOTHBIX SHEPTOHOCUTEIIA U YTIIIEPOIHBIX MAaTEPUAJIOB.

Bnaoemw:

— HaBbIKAMM YCTaHABJIMBATh KMHETHYECKUE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX MPOIECCOB
(kaTanu3a), B XMMHYECKON TEXHOJIOTUHU MPUPOTHBIX SHEPTOHOCUTENH U YIIIEPOIHBIX MAaTEpUasoB,;
— HaBbIKAMHU KHHETHYECKOTO MOJEIHPOBAHUS TMPOIECCOB XUMHUUYECKOW TEXHOJOTUU TPHUPOIHBIX
SHEPTOHOCUTENM U YTIIEPOIHBIX MaTEPUAIIOB.

3. KpaTkoe conep:kaHue TUCHUTIINHBI

- ['OoMOreHHBII M TEeTepOreHHbId KaTaldu3 B XHUMHYECKOM TEXHOJOTUU MPUPOJHBIX
SHEPTOHOCUTENIM M YIJIEpPOJIHBIX MarepuaqoB. OCHOBHBIE 3aKOHOMEPHOCTH KaTAIUTHUUECKHUX
peakuuii. BinusHue karanuzaropa Ha TEPMOAMHAMUYECKHE M KHUHETHYECKUE XapaKTEPUCTUKU
XUMUYECKUX peakiuii. CeneKTUBHOCTh IEUCTBUS KaTaau3aTropa.

- ['oMOreHHBI KaTanu3 B XMMHYECKOM TEXHOJIOTMM MPUPOJHBIX SHEPrOHOCUTENN U
YIJIEPOJHBIX MAaTepHasioB. MeXaHU3Mbl KAaTAIUTHYECKUX peakuuid. KHCIOTHO-OCHOBHBIA KaTaJIu3.
O¢ddexTuBHAS KOHCTAHTa CKOPOCTH PEAKIMH, KaTalIW3UpPyeMON BeIIECTBAMH C KHCIOTHO-
OCHOBHBIMH CBOMcTBaMH. KaTanuTudeckne KOHCTaHTBI CKOPOCTH PEAKIIHH.

- l'eteporennsiii  katanu3. CKOpPOCTh TIe€TEPOr€HHO-KATATUTUYECKON peakuuu. Turmbl
TETEPOreHHBIX KaTaau3aTOpPOB. 3aKOH JEUCTBYIOIMMX TOBepxHOCTeH. Poms amcopbumm B
reTeporeHHoM Tmpoiiecce. KnHeTuka reTeporeHHO-KaTaTUTHYECKUX PEeakUuid, HE JTUMHUTHPYEMBIX
mud¢ysueit. OTpaBieHHne KaTaan3aTopoB.

Pa3zoen 1. Beedenue 6 2omocennwlii u 2emepo2eHHbll KAMAIU3 6 XUMUYECKOU MEXHOI02UU
HPUPOOHBIX IHEP2ZOHOCUMENTL U Y2N1ePOOHBIX MAMEPUATIOE.

OCHOBHBIE OTIINYMS U XaPAKTEPUCTUKU. KMHETHKA XUMUUECKUX peaklnii. Y paBHEHUSI CKOPOCETH U
MOPSIIOK PeaKIMU. 3aBHCUMOCTh CKOPOCTH PEAKIIUU OT TeMIIepaTypbl. MeXaHU3MbI PEaKIni.
Teopus cKOpOCTEN peaKkuu.
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Pazoen 2. I'omozennwvtii Kamaausz 6 XumMu4eckoil mexnoao2uu nPUPOOHbIX IHEPZOHOCUM eI U
YenepooOHbIX Mamepuanos.

MexaHu3Mbl KaTaTUTUYeCKuX peakiuii. KucinotHo-ocHOBHBIHN kaTanu3. D exkTuBHAsS KOHCTaHTa
CKOPOCTHU pEeaKINH, KaTaIU3UPyeMOi BEIIECTBAMU C KUCIOTHO-OCHOBHBIMH CBOMCTBaMHU.
Karanutrueckne KOHCTAaHTBI CKOPOCTH PEAKIUH.

Pazoen 3. 'emepozennulii Kamanus.

CKOpOCTb reTepOoreHHO-KaTaJTuTHUECKON peakiy. THUIIbl TeTepOreHHbIX KaTaau3aTopoB. 3aKOH
NEHCTBYIONUX MOBEPXHOCTEH. POk afgcopOinuu B rereporeHHOM mporiecce. Kunernka
reTeporeHHO-KaTaJUTHUECKUX Peaklnuii, He TUMUTHpYyeMbIX tuddysueit. OTpaBieHue
Karanu3aTopoB. OnpeeieneHue napaMmeTpoB KaTalin3aTopoB. TBepiple KaTaanu3aTopsl.
Peakunonnas cnocoOHOCTh moBepXHOCTH. KHeTHKa MoBepXHOCTHBIX peakiuil. [IpakTuka
reTeporeHHoro karaiausa: Bojgopo. [Iponecc @umepa-Tpomnma. Cunre3 meranosa uz CO u Ho.
[Ipouecc KOHBEpCUU € BOJASHBIM IMapoM. YTIEKUCIOTHas KOHBepcHs MeTaHa. [lepepaborka Hedtu u
HedTexumust. Katanus u 3amuTa oKpyKaromei cpesl.

4. O0beM yueOHol TUCUUIJIMHBI:

O0BbeM THCHUILINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
q. 4.

O01masi TpyA0€eMKOCTh M CHUTLIHHBI 3 108 81
KonTakTHasi paboTa — ayINTOPHbIE 3aHATHSI: 1,78 64 48
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (113) 0,89 32 24
JlabopaTopHsie paboTsl (JIP) 0,44 16 12
CamocTosiTeibHasi padoTa 1,22 44 33
KoHTakTHas camocTosTenbpHas pabora 0,4 0,3

1,22
CamocTosiTeIbHOE U3YUCHHE Pa3IeTIOB JUCIIUILIMHBI 43,6 32,7
By uTOroBOro KOHTPOJIs: 3a4éT ¢ omeHkKou

AHHoOTalus padoyell NporpaMMbl JMCHMIIJIMHBI.
«MogesupoBaHue NPOLECCOB U ANNAPATOB XUMHYecKOoil TexHo10ornu B ChemCAD
(DWSIM)» (b1.B.1B.01.01.10)
1.1lesab TMCHMTIMHBIL: 1aTh 0aKajgaBpy HaBBIK MOJEIMPOBAHUS U3y4aeMbIX TEXHOJIOTHM
IIPUPOIHBIX SHEPTOHOCUTENIEH U YTIIEPOIHBIX MATEPUAJIOB C IIOMOLIBIO MTAKETAa MPOTPaMM IS
MOJIETIMPOBAHUS U pacyeTa TEXHOJIOTMUECKUX CXEM.
2. B pesyabTare n3yueHusi AMCUMIIJIMHBI 00y4AIOLIUICH JOJIKEH:
Obnadamy cleayoMMU KOMIIETEHIIMSMU U UHUKATOPaMH UX JTOCTHKEHUS
I1K-6.1, I1K-6.2, T1K-6.3.
3namu:
- OCHOBHBIE TEXHOJIOTMYECKUE CXEMBI ITOIY4EHUS IPOYKTOB IPUPOAHBIX YHEPTOHOCUTEIN 1
YIJIEPOIHBIX MAaTEPUATIOB
Ymems:
- MOJEJIMPOBATH MPOLIECCH U ONEPALIUU XUMUYECKONW TEXHOIOIMH IPUPOAHBIX SHEPTOHOCUTENN
U YTJIEpOJIHBIX MaTepuaioB B nmorpammuoi cpene Chemcad (DWSIM)
Bnaoemw:
- HaBBIKAMH PACCMOTPEHMSI BO3MOXHBIX BAPUAHTOB PELICHUS 3a/1a4M, OLICHUBAHUS HX
JOCTOMHCTB U HEJIOCTATKOB,
- HaBBIKAMM MOJICJIMPOBAHMS IIPOLIECCOB U ONEPANNA XUMUYECKON TEXHOJIOTHH ITPUPOTHBIX
HHEPrOHOCUTENH U YIIIepOAHBIX MaTepHaioB B morpammHoi cpeae Chemcad (DWSIM),
- Hablkamu ontumu3anuu X TC 1o 3aJaHHBIM KPUTEPHUSIM.
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3. KpaTkoe coaep:kanue TUCHUTIIUHBI

BBenenue B MogenupoBanue B cpene B morpammuoii cpene Chemcad (DWSIM). MoaenupoBanue
npouecca Ouiep-Tponu. MoaenupoBaHue TEXHOJIOTHH NOJTy4eHHUs Bojopoja (YTieKuciaoTHas
KOHBEpCHUsSI METaHa, BOJsSHAs KOHBEpPCHS MeTaHa). MojaenupoBaHUE TEXHOJIOTMH TEPBUYHON
nepepabotkn  HedTH (oOeccepuBaHue U oOeccoiuBaHHWe). MoJeaupoBaHUE TEXHOJOTHH
¢bpakunoHHOH mepepaboTKu momyTHoro HedrsiHoro rasa (IIHI'). MoxenupoBanue TeXHOJIOTHU
rasupukanud  yriga.  MopenupoBaHHE ~ TEXHOJOTHMU  IMONYYeHHUS JAUKApPOOHOBBIX  KHUCJIOT
KUAKO(PA3ZHBIM OKCUIICHHEM ATKUIAPPOMATHKHU.

4. OobeM yuyeOHOH TUCUMTILIHHBI

O0BbeM TUCHUILINHEBI
Bup yueOHoii padoThl Axax, | Acip.
3E
4, 4.
O01asi TPY10€MKOCTh TUCHHILTHHBI 2 12 54
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 0,44 16 12
Jleknnu - - -
[IpakTuueckue 3anstus (113) 0,44 16 12
JlabopaTopHsie paboTsl (JIP) - - -
CamocrosiTeJibHas pa6oTa 1,56 56 42
KoHTakTHas camocTosTenbpHas pabora 0,2 0,15
1,56
CamocTosTenbHOE 3YYeHHUE Pa3AesioB JUCIUILIHHBL 55,8 | 4185
Bua uTOroBOro KOHTPOJIS: 3auér

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«IIpuBiieyenne puHAHCHPOBAHHS HA pa3padorku B orpacan» (b1.B.J1B.01.01.11)

1.1lesb TMCHMILIMHBI: 1aTh OakagaBpy 3HaHUS HEOOXOIUMBIE [T TPUBJICUEHHS (PMHAHCHPOBAHUS
Ha pa3pabOTKU B OTpACIH

2. B pesyabTare n3yueHus JMCUMIIIMHBI 00y4AIOLIUICH JOJIKEH:
Obnadamy cleAyoMMU KOMIIETEHIIMSMU U UHIUKATOPaMH UX JTOCTHKEHUS
YK-6.2, YK-6.3, YK-7.1, YK-7.2, YK-7.3, YK-10.1, YK-10.2, YK-10.3.
3namu:

- OCHOBHBIE IpOrpaMMbl (pHACHUBpPOBaHMUS, elcTBYtomME B Poccuiickoit denepanuu,
- OCHOBHBIE TpeOOBaHMUs,

- (uHacoBas rpaMMOTHOCTb U IPOEKTHOE YIpaBJICHUE,

- MHTEeJUIeKTyalbHasi COOCTBEHHOCTh U CIIOCOOBI €€ 3allUThI,

- OCHOBHBIE HOPMaTUBHBIE aKThI

Ymemn:

- chopMupoBaTh 3as4BKY AJIS MOJa4d HA TPaHT,

- coOparb HEOOXOIUMBbIE JOKYMEHTHI,

- MOArOTOBMTH MaTepHai JUIsd Mpe3eHTaH, 00pas3libl,

- TOATrOTOBHUTH OTUYETHOCTH IS 3aKPBITHS 3TAllOB (PMHAHCUPOBAHMUS,

- OCYIIECTBJIATH IPOEKTHOE yIpaBieHue (LeNb - CPOK - OI0JIKET),

- 3aKpBITh MIPOEKT IO TOCTHKEHUIO IIEJIH.

Bnademy:

- HaBBIKAMHM KOMMYHHKAIIUU U MPE3EHTAIIH,

- HaBBIKAMHM IIPOEKTHOI'O yNPaBJIECHMUS,

- HaBBIKAMM MPOEKTHPOBAHUS U MacIITaOMpPOBAaHUS ITpoliecca,

- Hasblkamu nposenenus HHUP u OKP.

. KpaTkoe coaepxaHue Iy CUMIIMHBI

w
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Paznen 1. McTtounuku ¢uHaHcHpoBaHUs, OUCK B (hopmupoBanue 3asBku. Konkypce. Komanna u
MPOEKTHOE yIpaJieHue. YTpapieHue npoektoM. OneparioHHOe YIIPaBJICHUE MPOSKTOM (3aKYIKH,

IIPOU3BOJACTBO, CKJIad, OTYCTHOCTD, MapKeTHHF)

Ortanel

IIPOBECACHUA

HWP

n OKP,

MacmTabupoBaHue TeXHI0ruu. OTYETHOCTD U 3Tanbl GPUHAHCUPBOAHUS. 3aKPhITHE POEKTA.

4. OobeM yuyeOHOH TUCUMILIHHBI:

O0BLeM THCHUILINHEI
Bun yuyeOHo# padoThI Axax, | Actp.
3E
q, q,
O01masi TPyA10eMKOCTh TUCIHILTHHBI 1 36 27
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHATHSI: 0,22 8 6
Jlexknuu - - -
[Tpaktrueckue 3ansatus (113) 0,22 8 6
Jlaboparopusbie pabotsl (JIP) - - -
CamocTosiTeJIbHasi padoTa 0,78 28 21
KoHTakTHas camocTosiTellbHas paboTa 0,2 0,15
0,78
CaMOoCTOsITEIbHOE H3YUYCHHE Pa3/ICIOB JUCIIUILUIMHBI 27,8 20,85
Buja uTOroBoro KOHTpoJIst: 3auér
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AHHOTanuA padoyeid MPOrpaMmbl JUCUUIIIIMHBI

«IlocTpoenne Kapbepbl U MOUCK PadoTsl B oTpacam» (b1.B.[1B.01.01.12)

1. Heﬂb JUCHUIIJIMHBI. 1aThb 6aKanapr 3HaHUA HCO6XO,I[I/IMBIC IJI IIOCTPOCHUA Kapbephbl U

MOUCK pabOThI B OTpaciIu
2. B pe3yabTare n3ydeHusi JTMCHUILUIMHBI 00yYaIOMIMICS TOJIKEH:

Obnadamy cieayOIMMU KOMIIETEHIIMSAMU U UHIUKATOPaMU UX JIOCTUXEHUS
YK-6.1, YK-6.2, YK-6.3, YK-6.4, YK-6.5, YK-6.6, [IK-2.2, [IK-4.1, [1K-4.2, [1K-4.3.

3namo:
- OCHOBHBIE TPEOOBAHMS K CHEIMATKICTY O€3 OIbITa paboTHl,

- OCHOBHBIC IIOIIAAKHM AJI ITOHCKa pa60T, CIICHUAIM3UPOBAHHBIC PECYPChI, CTAXXKUPOBKHU U

BOJIOHTCPCTBO,

- COCTAaBJICHUEC HHAVMBUAYAJIBHOTI'O IIJIaHA, ,Z[O6p H606XOI[I/IMBIX KOMHeTeHHHI;'I,

- COCTaBJICHHE PE3IOME, aKTUBHOCTh U y4acTHE,
- OCHOBHBIE OTpaciieBbIe pabOTOAATENN U UX TPeOOBAHUS,
Ymems:

- copMUpOBaThH pe3IOME, pA3MECTUTh Ha CIIELUATH3UPOBAHHBIX PECYPCX,

- OCYIIECTBJISTH MOUCK CTAXKHPOBOK M BOJIOHTEPCTBA,
Bnaoemw:

- HaBbIKAMHM KOMMYHUKAIH U TIPE3CHTAIINH,

- HaBBIKAMH JICJIOBOH MEPEITUCKH.

3. KpaTkoe conep:kanue THCHUTLIAHBI

Paznen 1. PeiHok Tpyna B PD, Teopus mokoneHui, oTpacieBoil ppIHOK TpyAa, 0030p OCHOBHBIX
MepBoi  padoTHI,
WH/IMBUYAIBHBIA TJIAaH Kapbepbl, HHTErpals B pabd0vylo cpeny, crenuduKa B3auMOJCHCTBUS.

pa60Toz[aTeneI7I oTpaciii, COCTAaBJICHHUC PCE3IOME HU IIOHCK CTaKUPOBOK,

[Tonnepsxanus CBSA3M CO CBOEH allbMa-Matep.
4.00bemM yueOHOMH TUCUMILINHBI

O0beM TUCHUTIJIMHBI
Bup yueOHoit padoThI Axan. | Actp.
3E
. q.
O01masi Tpy10eMKOCTh TUCHHUILIHHBI 1 36 27
KoHTakTHasi padoTa — ayIMTOPHbIE 3aHITHSI: 0,22 8 6
Jlexkuuu - - -
[Tpaktuueckue 3ansatus (I113) 0,22 8 6
JlabopaTopHsbie padoTsl (JIP) - - -
CamocTosiTeqbHasi paéora 0,78 28 21
KoHnTakTHas camocTosiTellbHas paboTa 0,2 0,15
0,78
CamocTosiTenbHOE H3YUYEHHE Pa3/IeJI0B JUCIUILIUMHbI 27,8 20,85
Buja HTOroBOro KOHTpPOJIst: 3auér

Tpek 1 — IIpupoaHbIe JHEPrOHOCUTEH

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIMHBI
HNHcTpyMeHTAJIbHBbIE METO/IbI AHAJIU3A MPUPOIHBIX JHEPTrOHOCUTeEJIeH

(51.B.JIB.01.01.]1B.01.01)

1. He.ﬂb AUCHMIIJIMHBI: 1aTh 6aKanapr 3HaHUA 1 HaBbIKH HGO6XO}II/IMBIC AJI1 MHCTPYMCHTAJIBHOT'O

METO/a aHAJIN3a IIPUPOAHBIX SHEPrOHOCUTEIIEN.
2. B pe3yabTare n3yueHusi AMCUMIJIMHBI 00y4AIOLIUICH JOJI/KEH:
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Obaadoams cnenyomuMy KOMIETEHIIMSIMYA U UHAUKATOPaAMH UX TOCTHKEHUS

IIK-3.1; TIK-3.2; T1K-3.3; TIK-1.1; T1IK-4.1; TIK-1.2; TTK-4.3.

3namo:

— (PMBUKO-XMMHUYECKHE OCHOBBI PA3IMYHBIX WHCTPYMECHTAIBHBIX METOJIOB aHAIM3a MPUPOTHBIX
SHEPrOHOCUTENIEH;

— anmapatypHoe OQOpMIICHHE Pa3TUYHBIX HHCTPYMEHTAIBHBIX METOAOB aHAIHM3a IPHUPOIHBIX
SHEPrOHOCUTENIEH;

— 0COOCHHOCTH METOJIMK aHaJIN3a U MPUTOTOBJICHUS 00Pa3IlOB;

— OCHOBHBbIE MHCTPYMEHTAJIbHBIE METO/bI aHAJIW3a: XpoMaTorpaduyeckue U CIeKTPOCKOMUYECKHE
METO/Ibl aHAJIN3A;

Ymems:

— OCYIIECTBIIATH MPOOOTIOTOTOBKY;

— IPOBOJIUTH HHCTPYMEHTAJIbHBIE METO bl AaHAJIN3bI,

— UHTEPIPETUPUPOBATH MOJYUCHHBIC PE3YJIbTATHI;

— yxo[1 32 000pyI0BaHUEM;

Braoemy:

— HAYYHBIMU OCHOBAaMU MHCTPYMEHTAJIbHBIX METOJOB aHAIN3A C LIEIbI0 PEIICHUS BO3HUKAOIINX
3a/1a4 (PU3UKOXHUMHYECKOTO aHAIN3a B TOM YHCIIC, BBIXOISAIINX 32 MPEACITbl KOMIIETCHTHOCTH
KOHKPETHOT'O HaIllpaBJICHUS;

— HaBBIKAMH PabOTHI HA XpoMaTorpaduIeckoM 000pyOBaHUU: Ta30Bast XpoMaTorpadus,
KHUJIKOCTHAS,

— HaBbIKaMM pabOThl Ha ceKTpockonuyeckoM obopyaosanuu: Y@, UK, PAMAH, SAMP.

3. KpaTkoe coaep:kaHue Q1 CIHHMILINHbBI

Pasnen 1. BBeneHue B MHCTPYMEHTANIBHBIE METOJbl AHAINW3A IHPUPOJHBIX SHEPrOHOCUTEIEH.
[Ipenmer u 3agauu Kypca.

Paznen 2. Xpomarorpaduueckue METOJIbI pa3ielICHHs U aHAJIK3a.

Pasnen 3. Cnexkrpockonus B Y®, Bunumoini u MK-o6mactu, PAMAH.

Paznen 4. AMP-cnexrpockonus.

Pa3nen 5. AToMHO-aGCOpOIIMOHHAS CLIEKTPOCKOIIHS.

4.00beM yueOHO# AUCHUIJIMHBI:

O0beM TUCHUTIJIMHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
q. 9.
O01asi TPYA0EMKOCTh M CHUTLIHHBI 3 108 81
KonTrakTHasi paboTa — ayAUTOPHbIE 3aAHATHS: 0,89 32 24
Jlexmun - - -
[Tpaktnueckue 3anstus (I13) - - -
JlabopaTopusbie padoTsl (JIP) 0,89 32 24
CamocTosiTeibHasi padoTa 2,11 76 57
KonTakTHas camocTosiTenbHas paboTa 0,4 0,3
2,11
CaMOCTOSITEIbHOE U3YUCHUE PA3JICTIOB JIUCITUTUIHHBI 74,6 55,95
Buja uTOroBOro KOHTPOJIS: 3auer ¢ oueHKOM

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«O0opyoBaHME U TEXHOJIOTHS MPOU3BOACTB MepepadloTKU He(pTH U ra3ay
(b1.B./1B.01.01.1B.01.02)

1. Heap aMCHMIIMHBI — Pa3BUTHE y CTYACHTOB HAaBBIKOB aHAJIM3a 3aKOHOMEPHOCTEN C LENbI0
BBISIBIICHUS] OOLTHOCTH CYTH SIBICHMH B 00JIaCTH NepepabOTKU TOIUIMBA, HEOOXOAMMOCTh MOKa3aTh
B3aMMOCBS3b HAy4YHBIX HCCJIEIOBAHMM C IPOCKTUPOBAHMEM M CTPOUTEIBCTBOM IPEIIPHUATHH,
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MMPOCKTUPOBAHUE YCTAHOBOK MO TepepadoTke HedTH W Ta3a, penieHue MpodJieM KOMILIEKCHOTO
WCIOJIb30BAHUS TPUPOJIHBIX YHEPTOHOCUTEINEH, TIPOOIEMBI OXpaHbl OKPYKAIOIICH Cpebl U TEXHUKA
0€30IacHOCTH.

2. B pe3yabTare usydeHus JUCHUIJIMHBI 00YYAKOUIUHICS T0JIKEH:

Ob6nanath crenyrOIUMI KOMIIETCHIMSAMHI U UHAWKATOPAMH UX JTOCTHXKEHUS:

YK-1.1; T1K-1.3; TIK-2.2; TIK-3.1; TIK-3.2; TIK-3.3; [1K-4.1; [1K-4.2; [1K-4.3; [1K-6.2.

3nams:

— (hU3UKO-XMMHUYECKHE CBOMCTBA HePTH 1 ee PpaKIuii;

— METO/IbI TPYIIIOBOTO ¥ TEXHUYECKOTO aHaIn3a He(TH;

— HOHATHSA O XUMMOTOJIOTHH;

— METOJIbI pa3/ieeHNsl KOMIIOHEHTOB He(DTH U rasa;

— METOJIbl IEPBUYHOI nepepadoTku HedTu;

— MPUHIIMITEI pa3MeneHnss 000pyI0BaHUsI YCTAHOBKH aTMOC(EPHO-BAKYyMHOH MEPETOHKH;

— OCHOBHBIE CXEMbI TIOJITOTOBKHU U MEpepadOTKHU YIIIEBOAOPOIHBIX Ta30B;

— METOJIbI CeMapalfy yrieBOI0POIHBIX Ta30B;

— METOJIbl U3BJICUCHHUSI TEIIHSI U3 YTIIEBOJOPOIHBIX Ta30B;

— 00opyIOBaHUE TEPMUIECKHIX MPOIECCOB HedTernepepaboTKH;

— 000pyIOBaHHE KaTaJMTUYECKHX IMPOIECcCOB HedTenepepaboTKU - KaTATUTUYECKHH KPEKUHT U
pUGOPMHUHT;

— 000pyI0BaHUE MPOIIECCOB THIPOOOIArOpaKMBAHUS TOILIUB;

— XapaKTEePUCTUKY TOBAPHBIX HE(PTETIPOTYKTOB;

— XUMHUYECKUE METOIbl OUMCTKU HEe(DTAHBIX (paKIuii;

— IyTH yrIIyOJieHus iepepaboTKu HeTH;

— METOJIbl OJTyYEHHUsI CHHTETUYECKOTO JKUIKOTO TOIUINBA;

— COCTaB, anmapaTypHoe o()opMIIeHHE U OCHOBHBIEC MTPUHIIUIIBI TOCTPOCHUS TEXHOJIOTHIECKUX CXEM
MIPOU3BO/JICTB MIepepabOTKU HEPTH U raza;

Ymemo:

— KJIaccuGUIMPOBATh HE(PTU COTITACHO JAHHBIM €€ TEXHHUUECKOTO U IPYIIIOBOIO aHAIN3A;

— BbIOMpaTh TpeOyeMblil METO/ pa3/ieJIeHHs] KOMIIOHEHTOB He()TH U rasa;

— OTpeneNsATh He0OOXOAMMOCTb MPUMEHUMOCTH METO0B 00€CCOIMBAHNU U 00€3BOXKHUBAHUS HEPTH;
— 0A0UPATh MOTJIOTUTETH AJ11 a0COPOIMOHHBIX U aJICOPOIIMOHHBIX MTPOLIECCOB OUYUCTKU U OCYILIKH
ra3os;

— MOAOUPATH THITHI PEAKTOPOB KAaTATUTHYECKOTO KPEKHHTA YTIEBOIOPOIOB;

— BBIOMpATh TEXHOJIOTHYECKUE CXEMBI Ipoliecca pUPOPMUHTa;

— KJIaccupUIMpOBaTh Maca;

— BBIOMpATh MyTH YrIyOIeHHOM nepepaboTku HedTH;

— HCHOJB30BATh CHUCTEMBI HW3MEPEHUS W aBTOMATHYECKOTO YIPABICHHS TEXHOJOTHUECKUMH
nporeccamMu rnepepaboTku He(hTH U rasa;

Braoemy:

— TOBapHOM kiaccudukanueil HepTenpoyKTOB;

— 1oAOOPOM OCHOBHOTO OOOPYIOBaHHUSA [JISi TPOILIECCOB AJIEKTPOOOECCONMBAHUS aTMOCHEPHO-
BaKyyMHOW pPa3rOHKH He(TH;

— MPUHIIAIIAMH BBIOOPA THITOB MAaCCOOOMEHHBIX YCTPOMCTB PEKTH(HUKAITMOHHBIX KOJIOHH;

— METOJIaMH pacueTa MPOLECCOB OYUCTKU I'a30B;

— METOJIaMH pacueTa MPOIECCOB MOIYUICHUS METHII-TPETOYTHIIOBOTO 3(hHpa U N30-0KTaHa;

— METOJIaMH pacyeTa yCTaHOBOK MUPOJIN3a YIIIEBOIOPOJIOB;

— METOJIaMH pacueTa PeaKTOPOB KaTATUTHYECKOTO KPEKMHTa,;

— METOJIaMH pacyeTa peakTOpOB YCTAHOBOK IMIPOKPEKUHTA U THIPOOUUCTKH;

— CHCTEMaMH CepTHU(PHUKAIMHA U KOHTPOJISI Ka4eCTBA TOBAPHBIX HEPTEIPOAYTKOB;

— OCHOBHBIMU TEXHOJIOTHUECKUMHU ITPHEMaMH MPOBECHUS IPOIIECCOB nepepaboTki He(TH U ra3a.
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3. KpaTkoe coaep:kanue TUCHUTIIUHBI

Beenenue

Pa3nen 1. CeipeeBbie xapakrepuctuku HedTu. IlepBuunas pasronka HedTu ChIpbEeBBIC
XapakTepucTuku HepTH. DPU3NKO-XMMUYECKHE CBoWcTBAa He(pTH M ee (pakiuil. OpaKIMOHHBINA
cocraB HedpTu. I['pynmoBoil XUMHUYECKHMH COCTaB. DJIEMEHTHBIM cocTaB. HeyrieBomopoaHbie
coenunenuss HedpTu. IlepBuunas nepepaborka nHedrtu: I[loaroroBka HepTH K mEepepabOTKe.
[IpoMbliIeHHBIE YCTAHOBKH TMEPBUYHON MeperoHku Hedrel u mazyrtoB. [IpuHLUIBI pa3melnieHus
obopynoBanus yctanoBok ABT. [TyTu coBepIieHCTBOBaHUsI TEXHOJIOTHY reperoHku Hedtu Ha ABT.
DKOJIOTHYECKHE OCOOCHHOCTH dKCIUTyaTanuu yctaHoBOK ABT.

Pa3znen 2. IlepepaboTka yriieBogopoaHbix razoB OOmme cxembl MOATOTOBKHM H TiepepaboTKu
YIIEBOJOPOAHBIX Ta30B. MeTOoAbl OYMCTKH Ta3a M XapaKTepucCTHKa moriorureneil. M3pneuenue
TSDKENBIX YIIIEBOIOPOAOB U3 ra3a. IlepepaboTka BTOPUUHBIX MTPENEIbHBIX IA30B.

Pa3znen 3. OOGopynoBaHue U TEXHOJOTHUS MpoIEeccoB mnepepadoTku HedTu TepMomecTpyKTUBHbBIE
nporeccel nepepabotku HepTH Karanutuueckue mporeccsl NepepadoTKU HEPTSIHBIX (PaKIUH,
TUJI0T€HU3AIIMOHHBIE TTPOLECCHI

Paznen 4. [Ipon3BoaCTBO TOBapHBIX HEPTENPOAYKTOB [IpONM3BOACTBO MOTOPHBIX M JPYTUX BUIOB
TOILIMB, MTPOU3BOJCTBO Maces U CMa304HbIX MaTepualnoB. [lyTu yrmyOneHus nepepaboTKu HEPTH.
[Tpon3BOICTBO CUHTETUYECKUX KHUJIKUX TOILJIUB.

4. O0beM yueOHOH TUCIHILINHBI

O0beM TUCHUILITHHBI
Bup y4eOHoii padoThl Axax, | Actp.
3E
q, q.

O01masi TPYA0EMKOCTD AU CIUIIIMHBI 5 180 135
KonrakTHasi pa6oTa — ayAUTOPHbIE 3aHATHUS: 2,67 96 72
Jlekuun 1,78 64 48
[Tpaktuyeckue 3ansatus (I13) 0,89 32 24
JlaGoparopHbie pabotsl (JIP) - - -
CamocrosiTeqibHasi padora 1,33 48 36
KoHTakTHas camocTosiTellbHas paboTa - -

1,33
CaMocTOsTENbHOE U3YUEHUE PA3AEIOB TUCIUIUIMHBI 48 36
Buja koHTpOJS:
IK3aMeH 1 36 27
KonTakTHas paboTa — MpOMEKYTOUHAS aTTECTALIUS 1 0,4 0,3
[ToaroToBKAa K 9K3aMeHY 35,6 26,7
Bua HTOroBOro KOHTpPOJIs: IK3aMeH

Tpek 2. Yriepoanbsie MaTepHaJIbl

AHHOTanus padoyeil NporpaMMspl JUCHHUIJIMHBI
Oo0opynoBaHue H TEXHOJIOTUSI MPOU3BOJCTB YIJICPOAHBIX MATEPHAJIOB
(b1.B.1B.01.01./1B.02.01)

1. Ieap AUCHUIUIMHBI: Pa3BUTHE Yy CTYACHTOB HWHXEHEPHO-TEXHOJOTHYECKHX HABBIKOB B
TEXHOJIOTHH YTIIEPOIHBIX MaTCPHAIIOB.

2. B pe3yabTaTe H3yYeHHUs] TUCHHUILIAHBI 00yYaI0OIMACH TOJIKEeH:

Obradams CIETYIOIMAMA KOMIIECTCHIIMSIMEA W UHAHUKATOPAMH UX JIOCTHIKCHUS

IIK-1.1, I[IK-1.2, I1K-3.1, T1K-3.3, T1K-4.1, T1K-4.3, T1K-7.1, TIK-7.2, IIK-7.3.

Buame:

— UCTOYHHKH YTIIEPOJICOIEPKAIIETO ChIPhS;

— THIOBBIE CXEMBI Pa3MOJIbHBIX YCTaHOBOK;
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— THUIBI MAIlIMH CBEPXTOHKOTO ITOMOJIA;

— KIaccu(UKaIus 3epHUCTHIX MAaTEPUAJIOB;

— o0opyioBaHUE Ki1accu(PUKAIK 36PHUCTHIX MAaTEpUAIIOB;
— IPUHIUIIBI COCTABICHUS LITUXT;

— cnocoObl OPMOBAHUS U3ACTUIN U3 IIUXTHL;

— KJTacCU(HUKAIHS MTPOKATOYHBIX, 00’KUTOBBIX U TPAQUTAMOHHBIX TT€YCH;

— TUIBI 000PYIOBAaHUS MEXaHUYECKOM 00paOOTKU FOTOBBIX M3IENN;
— IIPUHLUIIBI XPAHEHUS ChIPbS M TOTOBOM MPOAYKLIUU;

— OCHOBHBIC TCXHOJIOTHYECKHUE OII€paluu H 060py,Z[OBaHI/Ie JI1 TCXHOJIOTMU  YTUJICPOJHBIX

MaTepuaios;

Ymems:

— PacCUYHMTHIBATH IPOU3BOIUTEILHOCT IMEKOBBIX APOOUIIOK;
— PacCUUTHIBATH MPOU3BOIUTEILHOCTh BATKOBBIX IPOOUIIOK;
— pacCUYHMTHIBATH IPOU3BOIUTEILHOCTh OapaOaHHBIX MEILHUIL;

— HOI[6I/IpaTI) 060py,Z[OBaHI/Ie JIA (bOpMOBaHI/IH PI3I[CJ'IPII>1 B 3aBUCHUMOCTHU OT UX HAa3HAYCHUI,

— COCTaBJISITh MAaTEPUAIIbHBINA U TEIJIOBOU OalaHChI MEYH;

— noa0upaTh 000pyI0OBAHUE TSI MEXaHUYECKOW 00pabOTKU FOTOBOW MPOAYKIIHNH;

— CaMOCTOATCIIbHO aHaJIU3HUPOBATH NPOTCKAHUC OCHOBHBLIX TCXHOJIOTHYCCKUX onepaunﬁ,

OCHOBHOT'O 000pYyI0BaHMUS;

— BBITIOJTHITH HEOOXOIMMBIC HHKEHEPHO TEXHOJIOTUICCKHIE PACUCTHI,
Braoems:

— pacueTraMH 3aTpaT Ha U3MEJIHUYCHHE B IIEKOBBIX JPOOMIIKAX;

— pacyeTamH 3aTpaT Ha U3MENbYCHHE B BaJIKOBBIX APOOUIIKAX;

— pacueraMH 3aTpaT Ha U3MENIbUCHHUE B OapabaHHBIX MEIbHUIIAX;

— 3JIeMEHTaMM TE€XHOJIOTHYECKOr0 pacueTa 000py10BaHUs KiacCU(UKALUK B TSKEIBIX cpellax;
— DJIEMEHTAaMHM TEXHOJIOTMYECKOrO pacuera O00OpyHOBaHUS KiIAacCU(HUKALUU B HCIIOJIB30BAHUH

WHEPUUOHHBIX CUII,
— OCHOBAMHM pacyeTa neyen;

— IPUHIUIIAMU XPAHEHUSI ChIPbSl U TOTOBOM IPOIYKIUH.
3. Kparkoe conepxanue QJMCUMILTHHBI

BBenenue

Paznen 1. M3mensuenue u GopMOBaHHE YTIIEPOICOAEPKALIIUX MATEPHAIIOB.

Martepuassl, IpUMEHSIEMBIE B AJIEKTPOAHON TEXHOJIOTHH.
W3menpuyeHne TBEpAbIX MaTEpUaIOB.

Knaccugukaius 1ucnepcHbIX MaTepHaioB

CocraBieHune mMuxT, OPMOBAHKE YIIIEPOJACOACPKALINX MATEPHAIIOB

Paznen 2. Tepmuueckast 06paboTka yriaepoJIcoepKaiux MaTepraoB.

[IpokanuBaHue CHIPHEBBIX MAaTEPUAIOB U O0KHUT U3JCIIUM.
I'paduranus.
4.00beM Y4eOHOH TMCHUNJINHBI:

pabory

Buj yueoHoii padoThl

O0BbeM TUCHUTLINHBI

3E Axan. | Acrp.
4, .

O01asi TPYA0EMKOCTh M CIUILIHHBI 5 180 135
KonTrakTHasi pa6oTa — ayAUTOPHBIE 3AHATHS: 2,67 96 72
Jlexkun 1,78 64 48
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
JlabopaTtopHsbie padoTsl (JIP) - - -
CamocrosiTeJibHasi padoTa 1,33 48 36
KoHTakTHas camocTosiTesbHasi paboTa - -

1,33
CamocTosTenbHOE U3YYEeHHUE Pa3IesiOB JUCIHATUIHHEI 48 36
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Buja koHTpOJSA:

IK3aMeH 1 36 27

KonTtakTHas paboTa — mpoOMeXyTOYHAs aTTECTaIHS 1 0,4 0,3

IToaroroBka K 3K3amMeHy 35,6 26,7
By HTOroBOro KOHTpOJIs: IK3aMeH

AHHOTan U padoyeil MPOrpaMMbl JUCHUNJIMHBI
HHcTpyMeHTaIbHBIE METOAbI aHAJIN32 yIulepoaubix Mmatepuasnos (b1.B.J1B.01.01./1B.02.02)

1. Heap JHCHUILIMHBI: TaTh OaKalaBpy 3HAHHS ¥ HABBIKK HEOOXOJAUMEIE JIJISi HHCTPYMEHTAILHOTO
METO/1a aHaJIu3a YTIEPOAHBIX MaTEPHAIIOB.

2. B pesyabTare n3y4eHusi AMCUMILIMHBI 00y4AIOLIUIHCH JOJIKEH:

Obaadoams crenyomuMi KOMIETCHIIMSIMYA U UHAUKATOPAMH UX JTOCTHKEHUS

IIK-3.1; T1K-3.3; I1IK-1.1; T1IK-4.1; T1IK-1.2; [TK-4.3.

3namo:

— (pu3MKO-XMMHUYECKHE OCHOBBI PA3UYHBIX WHCTPYMEHTAJIBHBIX METOIOB aHaIM3a YIJIEPOIHBIX
MaTepuasos;

— ammapaTypHoe o(opMIIeHHE pa3IMYHBIX HHCTPYMEHTAJIBHBIX METOJOB aHAM3a YTJIIEPOTHBIX
MaTepuasos;

— OCOOCHHOCTH METOAMK aHAJIN3a U TPUTOTOBJICHHUS 00pa3IIoB;

— OCHOBHBIE HWHCTPYMEHTAJbHBIE METOJbl aHAIM3a. ONTHYEeCKass MHUKPOCKOMHS, SJICKTPOHHAs
MUKPOCKOIIHS, CIIEKTPOCKOIIMYECKUE METO/bl aHAJIN3a, TEPMOIPaBUMETPUUECKUE METO/Ibl aHAIN3a
(TT'A), nuddepennnansuas ckanupytomias kanopumerpus (JCK);

Ymemo:

— OCYILIECTBIIATH MPOOOIOATOTOBKY;

— IIPOBOJIUTH UHCTPYMEHTAJIbHBIE METO/Ibl AHAJIN3bI;

— UHTEPIPETUPUPOBATH MOJTYyYCHHBIE PE3YJIbTaThI;

— yXxo/J 32 000py/I0BaHUEM,

Braoemy:

— HAyYHBIMU OCHOBaMHU MHCTPYMEHTAJIbHBIX METOJOB aHAJIM3a C LIEIbI0 PEIIEHUS BO3HUKAIOIINX
3a7a4 PU3MKOXMMHUYECKOTO aHAJIM3a B TOM YHUCIIE, BHIXOAAIINX 32 MPEIeIbl KOMIIETEHTHOCTH
KOHKpPETHOT'O HaIllpaBJICHUS;

— HaBbikamu paboTsl Ha TTA, JICK;

— HaBbIKaMM pabOThI HA CLIEKTpOCKonu4YeckoM obopynoBannn: PAMAH.

3. Kparkoe conepxxanue Q1M CUMILTHHBI

Pasnen 1. Beenenue B MHCTpYMEHTAIBHBIE METO/IbI aHAJIM3A YIJIEPOIHBIX MaTepuasoB. IIpenmer u
3aJauu Kypca.

Pa3nen 2. Ontuyeckas MUKPOCKONHUS. DIEKTPOHHAS MUKPOCKOIIHS.

Pa3nen 3. CnekTpockonuyeckue MeTo Ibl aHanu3a. PaboTa Ha crieKTpoCKONUYecKoM 000pyI0BaHUU:
PAMAH.

Paznen 4. TepmorpaBumerprueckue MeTo bl aHanu3a. Padora Ha TT'A.

Paznen 5. luddepennuanpaas ckanupyrorias kamopumerpus. Padora na JICK.

4.00beM yueOHOH TMCIMILIHHBI:

O0beM TUCUUIIMHBI
Bup yueOHoii padoThl Axan. | Actp.
3E
4. 4.
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlekuuun - - -
[IpakTuueckue 3anstus (I113) - - -
JIaboparopusie padotsl (JIP) 0,89 32 24
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CamocTosiTesbHasi paéora 2,11 76 57
KoHTtakTHas camocTosTenbpHas pabota 211 0,4 0,3
CamocrosTenbHOE U3Y4eHHUE Pa3esioB JUCIUILUIUHEL ' 74,6 | 55,95
Bujg HTOroBOro KOHTpPOJIsi: 3a4eT ¢ OLEHKOM

Tpek 3 - TexH0JIOTWSI OCHOBHOI'0 OPTraHUYECKOr0 U HepTeXMMHUYeCKOr0 CHHTEe3a

AHHOTaNUs padoyeil MPorpaMMbl AU CHHUILIMHBI
Mexanusmbl opranudeckux peakmuii (51.B.1B.01.02.01)

1. Heap AUMCHUNJIMHBI: TPUOOPETEHUE CTYJEHTAMU HOBBIX 3HAHUW MO CHEIHUAIBHBIM pazjieiam
OpPraHUYECKON XUMHUH U YMEHHUE IPUMEHSTH UX MPH U3YUSHUH MOCIEAYIOMUX AUCIUILIINH MPOodus.
2. B pe3yJibTaTe M3yYeHUs] TUCHHUILIMHBI 00y4ar0IIHIiCH T0JIKEH:
Obaadoams cnenyomuMy KOMIETSHIIMSIMA U UHAUKATOPAMH UX JTOCTHKEHUS
IK-6.1, T1K-6.2, ITK-6.3.
3namo:
— OCHOBHBIC TIOCTYJIaThl KBAHTOBOW XUMHUH, (PH3UYESCKHIA CMBICT BOJTHOBBIX (DYHKIIMA W TTPUHIIAITHI
COBPEMEHHBIX METOJ0B KBAHTOBO-MEXaHUYECKUX PaCUETOB;
— MPUHLUI 00pa30BaHUsI XUMUYECKOH CBSI3H, OJM3KUX U TaJTbHUX B3aHUMOJICHCTBUM,
— MPUHIKI 00pa30BaHUS MOJIEKYJISPHBIX KOMIUIEKCOB U arperaTos,
— IPUHIIMI 00pa30BaHUS U COXPAHEHHS TEOMETPUU MOJIEKYJIIPHOM CUCTEMBI U OCHOBHBIC TTPUHITUIIBI
B3aMMOJICHCTBHS B MOJIEKYISIPHBIX CUCTEMaX U CAMUX CUCTEM MEXIy co00ii;
— MPUHIHUI B3aUMOJCUCTBUS MOJICKYJSAPHBIX OpOUTalell Kak OCHOBY MPOTEKAHUS XMUMHYECKOU
peakuuu
— (haKTOPHI, ONPEEIAIONINE PEAKIIMOHHYIO CITIOCOOHOCTD OPraHNYECKUX COCTUHEHUN.
Ymemu:
— MPEACTABIATh MPOTEKAHNE XUMUYECKOM PEaKIUU C TOYKH 3PEHHS 3aKOHOB KBAHTOBOUW XUMMHH.
Braoemy:
— MPEACTaBICHUSIMU 00 OCHOBHBIX METOJIaX XUMUYECKUX U KBAHTOBO-XUMHUUYECKUX PACUETOB;
— TPEICTABICHUSMU O TEOPETUYECKUX OCHOBAX PEAKIIMOHHOM CHOCOOHOCTH OpraHHMYeCKHUX
COEIMHEHMI.
3. Kparkoe coaep:kanue TUCHUIIIAHBI
Pa3nen 1. DjieMeHTHI TEPMOAUHAMMKH U XUMHUYECKAs CBSA3b.
1.1. Beenenue. XuMuueckue peakiluy U BEIIeCTBa, yuyacTByomue B HUX. Kinaccudukamus peakiui.
1.2. BiustHue teMrepaTypbl Ha CKOPOCTh peakiuu, npasmio Bant-I'odda, ypaBHenue Appenuyca,
SHEPrus akTUBALMU. BriusHue TaBaeHHs Ha CKOPOCTh PEAKIINH, 00beM aKTHUBAIH U €ro (pU3ndecKuii
cMblIcia. Teopusi akTUBUPOBAHHOT'O KOMILUIEKCA, TEOPUS IIEPEXOTHOTO COCTOSHUS.
1.3. ConpBarauus, uneu bopna u Kupksyna, Koppensiunonnsie ypaBHenus. Y paBHeHus ['ammera u
TadrTa, npuHIMUN JUHEWHOCTH CBOOOJHBIX DSHEPIrHil, W30KHHETHYECKHUE COOTHOIIECHUS M UX
(bu3MYeCKUul CMBICT.
Pa3nen 2. DjieMeHTHI TEPMOAUHAMMKH U XUMHUYECKAs CBSA3b.
2.1. AtomHBIE OpOMTaNM W XHUMHUYECKas CBS3b. MOJEKyIspHBIE OpOMTATIM U pPEaKIHOHHAS
crocoOHOCTh MoJieky. [IpoTekanue peakiuii Kak B3auMOICUCTBUE OpOUTANICH.
Paznea 3. HykieopuiabHble peakum.
3.1. MexaHu3M HYKJICO(QWIHHOIO 3aMEIlEeHUs MPU HACBIIIEHHOM aToMe yriepoja. BiusHue
CTPOCHHS PEareHTOB Ha HYKJIeO(UIbHOE 3aMelleHre. BIusHue amkuiabHOW TPYMIbl B UCXOMHOMN
Moliekyne. BnusiHue 3amemaemoil rpynmnbl. BiausHue nykieodunbHoro pearenra. KoHkypeHuus
HYKJICO(HUIIOB MPHU 3aMEIICHUU.
3.2. MoHHBIE peakuuu OTIICIUICHUA. MeXaHu3M peakuuil oTiierieHusa. Hanpasinenue oTierieHus.
KonkypeHnus peakiuii HyKJIeo()UIBHOTO 3aMEIleHUsT U OTIICIUICHUS W POJb N30MEpHU3allUU.
MexaHu3M HYKJI€O(UITEHOTO MTPUCOCTUHEHHS B OPTAaHUYECKUX PEAKITUSIX.
Pa3nesn 4. JnekTpouiabHbIC peaKIHH.
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4.1. DOnextpoduibHOE TPHUCOCTUHEHHUE TO KpaTHBIM CBs3sIM. PeaknuoHHas CHoOCOOHOCTH
HACBIIIEHHBIX BEIIECTB, MPaBWIa MPUCOCTUHEHHS] W MOOOYHBbIe peakiuu. [lo0ouHbIe peakuuu u
COCTaB MPOAYKTOB.

4.2. MexaHu3M 53JEKTPOPHIBHOIO 3aMEIICHHs] B apoOMaTHYeCKHX COoeAuHeHHsX. HurtpoBaHwue.
CynbdupoBanue. ['anorenupoBanue. AnkuiarpoBaHue. PeakiinoHHas criocoOHOCTh M HaIpaBlIEHUE
peakiuii AMeKTPOPUILHOTO 3aMEIICHUS B apPOMATHIECKIX COCTMHEHUSX.

Pasznea 5. PagukajbHble peakimun.

5.1. 3apoxnenue nenu. TepMuueckoe 3apoxkaeHUE LENMU. XUMHUYECKOE WHUIIMHPOBAHUE IICTIH.
Peakuuu dotonuza u paauonusa. [Ipogomxenue u oOpwIB nenu. Peaknuu 3amemienus. Peakuuu
pacierienus. Peakunu npucoennuHenns. KnHeTnka HEpa3BETBICHHBIX UEIHBIX PEAKIUN.

4.00beM yueOHOM TUCUMILIHHBI

O0BLeM THCHUILINHEI
Bun yuyeOHo# padoThl Axax, | Actp.
3E
q, q,
O01asi TPYA0EMKOCTD AU CIUILIMHBI 3 108 81
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHATHSI: 1,33 48 36
Jlekuun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
JlabopaTopusbie padoTsl (JIP) - -
CamocrosiTeqibHasi padora 1,67 60 45
KoHTakTHas camocTosiTelbHas paboTa 0,6 0,45
1,67
CaMOoCTOsTEIbHOE H3YUYCHHE PA3/ICIOB JTUCITUILUIMHBI 59,4 44 55
Bua HTOroBOro KOHTpPOJIst: 3a4eT ¢ OLEHKOI

AHHOTAIMA padoyeii MPOrpaMMbl JUCHHILIAHBI
BBenenne B Teopuio npoueccoB opranuyeckoro cuuresa (b1.B.J1B.01.02.02)

1. lesan aucuunianHbl: GopMupoBaHue 0a30BOr0 HHKEHEPHOTO MBITIICHUS B 0071aCTH XUMUYECKON
TEXHOJIOTUM Ha OCHOBE OOLIMX MpPEJCTaBICHUH O MPOMBILIUIEHHBIX IpoIeccax U MPOAYKTax
OpPraHUYECKOr0 CUHTE3A.

2. B pesyabTare n3y4eHus JMCHUIIMHBI 00y4aIOMINIHCH JOJIKEeH:

Obaaoams clenyomMy KOMIETEHIIMSIMHA U UHAUKATOPaMH UX TOCTHKEHUS

VK-1.1; IIK-6.1; [IK-6.2; TTK-6.3.

3nams:

— OCHOBHYIO pECypCHyl0 ©0a3y M OCHOBHbIE KPYMHOTOHH@)XHbIE€ HPOAYKTHl OCHOBHOTO
OpPraHMYECKOT0 U HE(PTEXUMHUECKOI0 CUHTE3a;

— OCHOBHBIE TUIIBI XMMMUYECKUX PEAKIMM, MTPOTEKAIOIINE B ITPOLIECCAX OCHOBHOI'O OPraHMYECKOro 1
He(TEXUMHUYECKOTO CUHTE3A;

— 06a30Bble MPUHLUIIBI M TOJXObI K MAaTEPUAIbHBIM pacuyéTaM XUMUYECKHUX MPOLIECCOB.

Ymems:

— PacCUMTHIBATh MaTepHajbHble OanaHChl U MX Oe3pa3MepHbIe XAPaKTEPUCTHKHU JUISL MPOCTHIX U
CJIOKHBIX XUMHUYECKHUX PEAKIIHI.

Braoemw:

— TpEICTaBICHUSIMH O TpeOOBaHUSAX K IIOKa3aTelasiM MaTepHallbHbIX OallaHCOB IPOLIECCOB
KPYITHOTOHHAQXHOW OPraHN4eCKOW XMMUH U UX MPAKTUUYECKUX 3HAYEHMSIX Ul THIIOBBIX IIPOLIECCOB
OCHOBHOT'O OPTaHUYeCKOro U He(hTEXUMHUECKOTO CUHTE3a.

3. Kparkoe coaep:kanue TUCHHUIIAHBI

Pasnen 1. ba3zoBble NMOHATHS OCHOB MATEPHAJBbHBLIX PACY€TOB IPOLECCOB OPraHHMYECKOro
CHHTe3A.

1.1. CrexuomeTpus peaklmii 1 MaTepuaibHble PpacUETHI.
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1.2. be3pa3zMepHbie XapaKTEepUCTUKU MaTepuaibHOro OanaHca peakiuid. [lapimanbHbie MOJIIpHBIE
OaaHCHI.

Pa3zgen 2. OCHOBbI KHHETHYECKOT0 MCCJIEIOBAHUS OPraHNYeCKUX PeaKkui.

2.1. CxkopocTH npeBpallleHus BEMECTB U CKOPOCTU PeaKIuil, UX cBsA3b. KuHeTnueckue ypaBHEHUS U
KMHETHYeCKass MoJenb Ipouecca. Mexanusm peakuuu. KuHeTnka M MEXaHHU3M 3JIEMEHTapHBIX
peakuuil. IlepexoqHoe coctosiHue. BiausiHue pacTBOPUTENS Ha CKOPOCTh 3JIEMEHTAPHBIX PEaKLUH B
pacTBope. DieKTpocTaTudeckas u crieuduyeckasi cCojabBaTalusl.

2.2. Kunetnka M MeXaHM3M HEIJEMEHTApPHBIX peakiuil. MeToabl M TpUMEPHl MOCTPOCHUS
KMHETUYECKUX YPAaBHEHMI, MX CBSI3b C MeXaHU3MOM peakiuu. CyllecTBOBaHUE pPEAreHTOB B
Pa3NUYHBIX POPMAX, AHATTUTUYECKH OIIpe/IeIIieMble KOHIICHTPAIUH, TPeoOpa3oBaHue KHHETHYECKUX
YpaBHEHUN U MOJIEJIEH C YIETOM Pa3IUYHBIX (JOPM pEeareHToB.

Pa3nen 3. Kunernueckune 3aKOHOMEPHOCTH PAAMKAJBHBIX PeaKUMid.

3.1. OcHOBHBIE IPUHLIMIIBI KHUHETUKH PAJUKaIbHO-IIEIHBIX IPOLIECCOB. 3apOKAECHUE, IPOIOJIKEHNE
1 OOpBIB LICTIH.

3.2. BbIBOJI KHHETUYECKUX YPAaBHEHUH HEPA3BETBIEHHBIX LIEMTHBIX PEAKIINM.

4.00beM Y4eOHOH TMCHUIINHBI:

O0BbeM THCHUILINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
q. 9.
O01masi TpyA0€eMKOCTh M CHUTLIHHBI 3 108 81
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 1,33 48 36
Jlexnun 0,22 8 6
[Tpaktuueckue 3ansatus (113) 1,11 40 30
JlabopaTopHsie paboTsl (JIP) - -
CamocrosiTeJibHas padoTa 1,67 60 45
KoHTtakTHas camocTosTenbHas paboTa 0,2 0,15
1,67
CamocTosTenbHOE U3YYEHHUE Pa3AesiOB JUCIUILUIHHEL 59,8 | 4485
By HTOroBOro KOHTpOJIs: 3aver

AHHOTanus padoyeil NPOrpaMMbl JUCHUNIMHBI
BBenenue B npomblinuieHHYI0 opranunveckyo xumuio (b1.B./1B.01.02.03)

1. Ileap AMCHMIUIMHBI: TPUOOpPETEHHE CTYACHTAaMH 3HAaHUM O XHMMHUYECKHX OCHOBAxX
MIPOMBIIIIJICHHBIX METO/I0B, IIPUMEHSEMBIX B IPOU3BOJICTBE OPraHUICCKUX BEIICCTB.

2. B pe3yabTaTe H3y4yeHHUs1 TUCHHIIMHBI 00yYaIOIIHIACS TOIKeH:

Obnadams clenyoOMUMA KOMIIETCHITUSIMA U UHIUKATOPAMH MX JTOCTHXKCHHS

[1K-3.1; TIK-3.2; T1K-3.3; IIK-4.1; I1K-6.1; I1K-6.2; TIK-6.3

Buame:

— COBPEMEHHYIO CBHIPhEBYIO 0a3y MPOMBIIUIEHHOTO OPraHMYeCKOro CHHTE3a, 3HAa4eHHEe, POJib U
TEHJICHIINH PA3BUTHUS PA3IMYHBIX HCTOYHUKOB YTIIEPOICOACPKAIIETO ChIPBSI;

— CTPYKTYPY, B3aUMOCBSI3b OTpaciieil U MPOU3BOJICTB COBPEMEHHOM MPOMBIIINIEHHOW OpraHn4ecKon
XAMUY,

— XHMHYECKHE pEaKIMH M TEXHOJOTUYECKHE METOJIbI, COCTABIISIIONINE OCHOBY COBPEMEHHOM
IIPOMBINUIEHHOW OPTraHNYECKON XUMUU;

— MPOMBIIIJICHHBIE CTIOCOOBI MOTYYSHHs BAXKHEHIIINX OPTraHMYECKUX CHHTETUYECKUX MPOIYKTOB.
Ymemn:

— WCTOJb30BaTh IMOJYYCHHBIE 3HAHWS MJI1 aHAIU3a CYIIECTBYIOUIEH CHUTyallud W TEPCIEeKTHB
Pa3BHUTHS MPOMBIIIJICHHOT'O OPTaHMYECKOTO CHHTE3a;

— MPOBECTH CPABHUTENBHBIN aHATIN3 PEUMYILECTB U HEOCTATKOB PA3IMYHBIX CITIOCOOOB MOTyUEHUS
KOHKPETHBIX IMPOJTYKTOB IMPOMBIIIJICHHOTO OPraHUYeCKOT0 CHHTE3a;
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— npuoOpeTaTh HOBbIE 3HaHMS B OOJIACTH NMPOMBIIUIEHHOIO OPraHUYECKOro CHUHTE3a, MCIOJIb3Ys
COBpEMEHHbIE HH(POPMALMOHHbIE HCTOYHUKH U TEXHOJIOTHH;

— CAMOCTOSATEILHO IIPOBECTH NIEPEOLIEHKY HAKOIUIEHHOTO OIbITa B YCIIOBHUAX Pa3BUTHS COBPEMEHHON
XUMUYECKON HAYKU U TEXHOJIOTUU U U3MEHSIOIIEHCS COLMAIbHON PAKTUKU.

Braoemy:

— IPEACTaBICHUSAMU O MHOT00Opa3uu NpOAYKTOB IPOMBIIIJIEHHOIO OPraHMYECKOro0 CHHTE3a U UX
IIPAKTUYECKOr0 IPUMEHEHUS;

— NPEACTABICHUSMU O COBPEMEHHOM YpPOBHE PAa3BUTHUS U OCHOBHBIX IPUHIIMIIAX OCYIIECTBICHUS
IIPOMBIIIJICHHBIX [TPOLIECCOB CUHTE3a OPraHUYECKUX IPOAYKTOB;

— IpPEICTaBICHUSMHU O TEHJCHLUSAX U NEPCIEKTHUBAX Pa3BUTHS MPOMBIIIEHHOTO OPraHUYeCKOro
CHUHTE3a, BKJIK0Yasl HCIIOJIB30BAHNUE AIbTEPHATUBHBIX HICTOYHHUKOB YIJIEPOACOACPKAILETO ChIPBSI.

3. Kparkoe coaep:kanue THCHUIIIAHBI

Pazgen 1. IlpombinuieHHass oprannyeckasi xumus. Hcropusi, TeHAeHUMH PpPa3BUTHSL.
Cospemennas crpykrypa. CoipbeBas 6a3a.

1.1. CtpykTypa MNOpOMBIIUIEHHOW OpraHu4eckod XuMuu. OCHOBHBIC TPYIIbl MPOAYKTOB.
BocnpousBoaumoe CbIpb€ IMPOMBIIIJIEHHOW OPraHWYeCKOM XUMHMH. XHUMHUYEcKas IepepaboTka
HaTypaJIbHBIX KUPOB.

1.2. Vraexumuueckoe cbipbe. KokcoBanue u razudukanusi yrisi Kak CbhIpbEBblE HCTOYHHKHU
IPOMBIIIICHHON opraHuyeckod Xxumuu. IIpomblnuieHHas Xumusi cuHTe3-Ta3a. KapOuaHslii
aretuisieH. [IpomblnuieHHas XUMHUSI alleTUIICHA.

1.3. Uckonaemsle yraeBogopoasl. CoctaB. IIpombiciioBast IOArOTOBKA U MEpBUYHAs MepepaboTKa
IPUPOAHBIX Tra3oB M HePTH. OuHMCTKa YIVIEBOAOPOIHBIX TIa30B OT BPEIHBIX IPUMECEH.
@pakLMOHUPOBAHUE YIJIEBOJOPOAHOIO ChIPbs. METOABl BBIIEICHHUS W INPOMBIIUICHHAS XUMHS
BBICIIX TTapauHOB.

Pa3znen 2. Bropuunas nHedgrerazonepepadorka.

2.1. Knaccuukanuss BTOPHYHBIX TPOLECCOB HedTerazonepepaboTku. BnusHMEe pa3indHbIX
IIPOLIECCOB Ha MIyOuMHY mepepaboTku HedTH. XUMHS W NPUHLUIBl OpraHU3alld TEPMHUYECKHX
nporeccoB HeTenepepadoTKH.

2.2. XuMHUs M NPUHLUUIBl OPraHU3alMM TEPMOKATATIUTHUECKUX MPOLECCOB HedTenepepadoTKH.
Karanutnuecknii kpexkunr. Karanutuueckuit pudopmunr Hadtel. M3oMepu3zanus.

2.3. KaranuTuyeckue MpoLEecChl BOBJIEYEHHUS Ta3000pa3HbIX MPOJIYKTOB HedTenepepaboTKu B
MIPOM3BOJICTBO MOTOPHBIX TOIUIMB. AnKuiaupoBanue. [lonumepusanus (oauromepusanus).

2.4. 'uaporeHu3alioHHbIE MpolLecchl HedTenepepadoTKH.

Pa3nen 3. Hedprexumust — ocHOBa cOBpeMeHHOI NPOMBIIVICHHON OPraHu4ecKoi XUMHUM.

3.1. ba3oBble HedTEXMMHUYECKHE MPOLECCHl M MPOAYKTHL. I[IMpOaM3 yrieBOAOPOAHOTO CHIPHS.
XUMUYECKHE M TEPMOJMHAMUYECKHE OCHOBBI, COCTaB MpPOAYKTOB. lIpuMHIMIBI OpraHu3anuu
nuposin3a (01e(uHOBOrO KPEKHUHTIa).

3.2. TlpuHIUOBI W METONbI pA3JCICHHs] W OUYHUCTKH Ta3000pa3HbIX MPOAYKTOB IMHUPOJIH3A.
AnbTepHaTUBHBIE TPOMBILIIEHHBIE METOABI TPOU3BOACTBA HU3MMX onedruHOB. KpynmHOTOHHaXHAs
MIPOMBIIIJIEHHAS] XUMUS HU3LINX 0JI€(DUHOB.

3.3. [IlpomblnuieHHas XuMHs BbICIIMX oneduHOB. Metoasl mnonydeHus. HampasieHus
UCHoJib30BaHus. [IpoMBbIlIIEHHbIE HCTOYHUKH, METO/IbI BBIJIETICHUSI U NTepepadOTKH HU3IIUX apeHOB
(PTK). KpynHoTOHHa)XHasi IPOMBIIIIEHHAs: XUMUs koMroHeHToB BTK.

Pasnean 4. [Ipouecch! M NPOAYKTHI IPOMBINLIIEHHOI0 OPraHUYeCKOro CHHTE3a.

4.1. CuHTe3 rajJoreHNpOU3BOAHBIX. ['MapaTanus M Jeruapartaius, CHHTE3 CIOXKHBIX 3(PHUPOB,
TUIPOJIU3.

4.2. AnxunupoBanue. KonneHcanus ¢ yuactieM KapOOHUIIbHBIX COSTUHEHUH.

4.3. Oxucnenue. JleruapupoBanue u rufpuposanue. Cuntes cyiabho- u cynb()aTonpon3BOIHbBIX.
4.4. Metoapl CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COE€IUHEHMH. BakHellne NIacTUYECKHE MAaccChl,
AJ1aCTOMEPHI, HCKYCCTBEHHBIE U CUHTETUYECKUE BOJIOKHA.

4.5. Cneuunduka colpbeBoil 0a3bl U METO/I0B TOHKOI'O OPraHUYECKOT0 CHHTE3a.

4.00beM yuyeOHOMH TUCUMIINHBI
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O0beM TUCHUILTHHBI
Bup yueOHoii paboTbl Axax, | Acip.
3E
4, 4.

O01masi Tpy10€eMKOCTh M CHUTLITHHbBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 1,78 64 48
Jlexuuu 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
JlabopaTtopHsie paboTsl (JIP) - - -
CamocTosiTesbHasi padoTa 1,22 44 33
KoHTtakTHast camocTosTeNbHas paboTa 0,4 0,3

1,22
CamocTosiTeIbHOE U3YUCHHE Pa3JIeTI0OB JUCIIUILIMHBI 43,6 32,7
Bujg HTOroBOro KOHTpPOJIsi: 3a4deT ¢ OLEHKOM

AHHOTAIMA padoyeii MPOrpaMMbl JHUCHHILIAHBI
Teopust XuMHUYECKHX NpoleccoB opranuveckoro cunresa (51.B.J1B.01.02.04)

1. leap TMCHMIUIMHBI — YITyOJIEHWE M paclIMpeHHe TEOPETHYECKOW MOJTOTOBKU CTYACHTOB B
o0JIacT peaklMidl U TPOLECCOB OPraHMYECKOro CHHTE3a [JO YPOBHSA, HEOOXOJUMOIo s
MOCJIEAYIOLEr0 OCBOEHUS CHELMATbHbBIX AUCIUIIINH MPOQUIIS.

2. B pe3ysbTare H3y4eHHs JUCHHMILIMHBI 00yYAIOLIHUIACSH 10JI7KeH:

O6nagath caeayoUMMI KOMIIETEHIUSIMU U UHIUKATOPAMHU UX TOCTUKEHUS:

VYK-1.1; YK-1.2; YK-1.5; [IK-6.1; TIK-6.2; ITK-6.3

3nams:

— TEOPETUYECKHE OCHOBBI IPOTEKAHUS OPIraHUUYECKUX PEaKLIUN;

— B3aMMOCBSI3b MEKy MEXaHU3MOM U KHHETUKOM OPTraHMYECKUX PEaKIUi;

— IPHUHLMIBI MAaTEMaTUYECKOTO MOJEIUPOBAHUS OCHOBHBIX THIIOB PEAKTOPOB Ul pealld3alvu
XUMHUYECKHX IIPOLIECCOB OPraHNYECKOIO CHUHTE3A.

Ymems:

— CaMOCTOATEIILHO CTaBUTh U pELIaTh 33/1a4M 110 YCTAHOBJICHUIO KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEMN
OpPraHUYECKUX PEAKLUN;

— HMCIOJIb30BaTh MOJYYEHHBIE PE3YJIbTAThI I ONMCAHUS MEXaHU3Ma UCCIIEIOBAHHBIX PEaKIUil;

— HUCIOJIB30BaTh KOJIUYECTBEHHBIEC 3aKOHOMEPHOCTH U IMPEACTABICHUSA O MEXAHU3ME PEaKLUN I
ONTUMAJIBHON NMPAKTUYECKOW pean3alry MPOLECCOB OPTraHUYECKOr0 CUHTE3A.

Braoemy:

— METO/IaMH pacyeTa MaTepruaJIbHOTO OajlaHCca U KOJIMYECTBEHHBIX [TOKa3aTele MPOCTHIX U CII0KHBIX
OpPraHUYECKUX PEAKLUN;

— METOJaMU MCCJIEN0BAHUS KUHETUKN U MEXaHU3Ma OPraHNYECKUX PEaKIni;

— METOJaMU MaTeMaTU4YeCKOro MOJAEIUPOBAHNS XUMUUECKUX IIPOLIECCOB OPraHUYECKOTO CUHTE3A.

3. Kpatkoe coaep:kanue AU CUHIIUHBI

Paszgea 1. Crexmomerpusi peakiuii, pacyeT MaTepHaJIbLHOr0 0aJaHca XMMUYECKUX MPOIECCOB.
1.1. Knaccugukanus XuMUYECKUX peakIfii 1 KOMIIOHEHTOB peakMoHHON cMecu. CTeXuoMeTpus u
MaTepUaIbHbIA OallaHC peaKIUH.

1.2. He3aBucumble peakuu U KiarodeBble BenlecTBa. CTENEHb KOHBEPCUH, BBIXO/I, CEJIEKTUBHOCTD U
UX CBSI3b C KOHIIEHTPAIUSIMHU, MapIHaJIbHBIMU JaBICHUSIMU U MOJIbHBIMH JIOJISIMU.

Pa3nes 2. OCHOBbI KHHETHYECKOI'0 HCCJICAOBAHNS OPraHMYECKUX peaKmil.

2.1. CxopocTu npeBpalleHys BENIECTB U CKOPOCTH PEaKIui, UX CBs3b. KHHETHYECKHE ypaBHEHUS U
KMHETHYeCKass MoJenb mporecca. MexaHnusm peakuuu. KuHeTnka M MEXaHU3M 3JIEMEHTapHBIX
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peakuuii. [lepexoaHoe cocTtosinue. BiusitHue pacTBOpUTENS HAa CKOPOCTh AJEMEHTAPHBIX PEAKIUNA B
pacTBope. DIEeKTPOCTaTHUECKask U CIICU(PUUECKasi COIbBATALIHS.

2.2. KuHeTMKa W MEXaHU3M HE3JIEMEHTapHbIX peakiuuil. MeToabl W HOpUMEPhl MOCTPOCHUS
KMHETUYECKUX YPaBHEHUM, UX CBSI3b C MEXAHU3MOM peakiuu. MeToa MapLpyTOB AJisl IOCTPOEHUS
KMHETUYECKUX YPABHEHUN M MOJEJIEH MHOrOMaplIpyTHBIX peakiuil. CylecTBOBAHHE PEAareHTOB B
pa3NUYHBIX POpPMaX, AHATUTUYECKH OIpe/IeliieMble KOHIICHTPALUHU, IpeoOpa30oBaHUEe KHHETHYECKIX
YpaBHEHUN U MOJIENIEH C YIEeTOM Pa3IUYHBIX (OPM pPEeareHToB.

2.3. Meroayka KHHETHUECKOTO MCCIIEJOBAHUS U SKCIIEPUMEHTaJIbHbIE yCTaHOBKU. [leproanueckuii,
MIOJIYHEIIPEPBIBHBI U HENPEPBIBHBIE PEAKTOPbl CMEUIEHUS U BBITECHEHUS. MOJenu HJieaJbHbIX
peakTopoB. OCHOBBI 00paOOTKM KHHETHYECKMX JaHHBIX. [lOMCK mapaMeTpoB KHHETUYECKUX
YPaBHEHUH JIMHEWHBIM U HEJIMHEWHBIM METOJOM HAaMMEHBIINX KBaApaToB. OLIEHKa aJeKBATHOCTU
Mozene skcrepuMeHTy. OLEeHKa JIOBEPUTENbHBIX MHTEPBAJIOB I1APAMETPOB KUHETHYECKHUX
YpPaBHEHUW U MOJICIICH.

2.4. IlpeoOpazoBaHre KWHETHYECKUX YPAaBHEHHUH B TMHEHHYIO (HOPMY OTHOCHUTEIIBHO OMPENEIIEMbIX
napametpoB. MHTerpanbubiii u auddepeHnuanbHblii METOABI 00padOTKH KMHETUYECKUX JTaHHbBIX.
HeoOpaTumble mpocThie peakuuyd B NEPUOJUYECKOM W HEMPEPHIBHBIX PEAKTOPax CMEUICHUS U
BbITecHeHUs. OOpaTumbie peakiuu. McciaenoBaHue BIUSHUAS TEMIIEPATYPhl HA CKOPOCTh PEAKIIHH.
Pa3nes 3. MexaHu3M M KHHETHKA PaJUKAJbHBIX PeaKIuil.

3.1. PagukanbpHble peakliuy B TEXHOJOTUM OpraHUYecKux BenlecTB. LlenHble peakuuu. Tepmuueckoe
¥ XMMHUYECKOE WHUIIMUPOBAHUE LIEMH, peakiuu (OToNM3a U paanonn3a. Peakunn pa3BUTHs 1IETIH,
JUIMHA [ENH, KBAHTOBBIN U paJiMalliOHHO-XUMHUYECKUN BbIX0A. Peakiuu oOpbiBa Lemnu.

3.2. MexaHusM U KUHHETUMKa paJUKaJIbHbIX peakuuil 3amenieHus. HepasBeTBieHHble U
Pa3BETBJICHHBIE LIEMHBbIE PEAKIMHU, PEAKIUU C BBIPOKICHHBIM DPA3BETBICHUEM LIENU HA IpPUMEpPE
IPOMBIIIJIEHHO BaXXHBIX pEaKUUi TaJOreHUPOBAHUS, CYJIb(POXJIOPUPOBAHUS U  OKUCIECHMUS.
MexaHu3M M KUHETHMKAa pPaJMKaIbHO-IENHBIX pPEAKUUH pPacCIleIUICHUs, [PUCOEIUHEHMUS,
TEJIOMEpHU3aLUu U MOJTUMEPU3aLUU.

3.3. OcoOEHHOCTH UCCIEOBAHUS KUHETHKU PAJUKAIbHO-LIETHBIX peakuuidi u o0paboTku
KMHETUYECKUX JaHHBIX, [TOJIyYEHHBIX B PEAKTOpaxX pa3HbIX TUIIOB.

Pa3znen 4. MexaHu3M M KMHETHKA rOMOTeHHOKATAJIMTHYECKUX PeaKIuid.

4.1. Kiaccupukanuss TOMOI€HHBIX KaTalu3aTOpPOB, WX AKTUBHOCTb U  CEJIEKTUBHOCTD.
HyxkneodunpHblil katanus3. MexaHu3M M KHHETHKa €ro B peakIUsaX 3aMeLIeHUs, pacllerieHUs U
npucoeanHeHus. KHHEeTHYeCKuil aHaIu3 MPOCTEUIINX CXEM TOMOT€HHOKATATUTUYECKUX PEAKIIUI Ha
npuMepe HykKJIeo(uIbHOro Karanusa. ABTokaTanu3. dakropsl, omnpeaenstomue 3(h(HeKTHBHOCTL
HYKJI€OQUIbHOrO KaTain3a. KHCIOTHO-OCHOBHBIM U 3JIeKTpOQMIbHBIN Katanu3. MexaHusm
KHUCJIOTHOTO M D3JEKTPOPHUIBHOIO KaTalu3a HYKICODUIBHBIX M 3NEKTPO(UIBHBIX peaKuuit
3aMelIeHUs], TIPUCOECTUHEHUS, OTIIETIIICHUSI.

4.2. MexaHn3M OCHOBHO-KATaJIUTHYECKUX peakiuil. KomndyecTBeHHas XapaKTepUCTHKA KHCIOTHO-
OCHOBHOTO B3auMojielcTBUA. JKecTkne M MITrKHe KHUCIOThl U OCHOBaHUS. AOCONIOTHAsl ILIKaja
KHUCJIOTHOCTH, PYHKIIMH KUCIOTHOCTU. CKOPOCTH peaKIfii KUCIOT ¢ OCHOBaHUSIMHU. Crienududeckuit
U OOIMH KHUCIOTHO-OCHOBHBIM KaTanu3. OcoOEHHOCTH KMHETHKM M MexaHusM. KucioTHocTs u
KaTaJuTH4eCKas akTUBHOCTh, ypaBHeHHE bpeHcrena.

4.3. MerannokoMIieKCHbIM  Katanu3. KaranmuTuuecku-akTHBHBIE  KOMIUIEKCHI  METAJIJIOB.
OneMeHTapHble CTaAMM METAUIOKOMIUIEKCHOTO KaTalu3a: JIUCCOLMAalus, IPHUCOENWHEHUE U
3aMelIeHHe JUTaH0B, IEPEHOC AIEKTPOHA, BHEAPEHUE 110 CBSI3U METAJUI-TUTaH/l, SIMMUHUPOBAHHE,
JUCCOLMAaTUBHOE  INpUcoeAuHeHHe. IIpumepbl  MEXaHM3MOB  pPEaKLMH, KaTaJu3upPyeMBIX
KoMIuiekcamMu MetauioB. depmeHTtatuBHbI KaTanu3. OCOOCHHOCTH KHHETHKH M 00pabOTKH
KUHETHYECKUX JaHHBIX. VIMMOOWIM30BaHHBIE TOMOTEHHBIE KaTajau3aTopbl, HOHOOOMEHHBIE
MOJINMEPBI, IPYTUe CIIOCOOb UMMOOUIIN3ALINH.

Pa3nen 5. Kunernka rerepoa3Hbix peaknmi.

5.1. OO6mas xapakTepucCTHKa M 3HaueHue rerepodasHbIX peakluuidl B OPraHUYEeCKOM CHHTE3E.
Kunernueckass o6nactb rerepoa3HbIX peakuuii, ee TMNpU3HAKM M  IKCIEPUMEHTAIHHOE
noareepxkaeHue. Kunernka, katanus Mex¢azHoro nepeHoca.
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5.2. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHOMEPHOCTH, METOJWKA SKCIEPUMEHTa W 00paboTKH
KHHETUYeCKUX JaHHBbIX. KuHeTnka rerepodasHbIX peaknwii B TEpeXoqHOM obnactu mpu
CPaBHUTEIHHO MEVIEHHON XUMUYECKON peakiiu 0e3 yueTa MmpeBpalleHuil B IOrpaHUYHOM IJICHKE.
5.3. uddy3nonnas obnacte rerepoda3HbIX peakluidi MpU MTHOBEHHOW XHMHUYECKOH PEaKIvu.
SIBnenue yckopeHus Macconepenaun. Bausaue rerepoda3HoCTH Ha CEJIEKTUBHOCTD PEaKIUil.
Pa3znen 6. MexaHu3M M KMHETHKA reTePOreHHOKATAJIUTHYECKUX PeaKkuid.

6.1. 'ereporeHHbIii KaTanu3 B TEXHOJOTUU OpraHndeckux BeniecTs. Kiaccudukanus rereporeHHbIX
KaTajau3aTopoB, TpeOOBaHHWS K HHM, CIOCOOBI TIOMY4YEHHS, OCHOBHBIC XapaKTEPHUCTUKH.
['eTeporenHsIil KaTamu3 U a1cOPOLIHsL.

6.2. MexaHu3M KHUCIOTHO-OCHOBHOTO U METaJNIOKOMIUIEKCHOIO TIE€TEpPOre€HHOI0 KaTallu3a.
Teopernueckue OCHOBBI noxdopa KaTaJIn3aTOPOB. Ob6nactu MIPOTEKAHUS
reTepPOreHHOKATATUTUYECKUX PEAKIIUN, UX PU3HAKU U METO/IbI SKCIIEPUMEHTAIILHOTO OIIPEACIICHHUS.
KuneTrndeckas 00acTh reTepOreHHOT0 KaTtanu3a. Y paBHeHue JIanrmropa- Xunmenspyna. Knneruka
peaKkuil Mpyu CPAaBHUMBIX CKOPOCTSX HECKOJIBKUX CTaJMM Ha MOBEPXHOCTH KaTalIU3aTopa.

6.3. Kunetnueckast 00acTh Karajin3a Ha HEOAHOPOJHOW MOBEPXHOCTH. AJCOpPOIIMOHHAS 00J1acTh
KaTaJli3a Ha OJHOPOJHOM M HEOJHOPOJHOHM IOBEpXHOCTH. KHMHETHKA peakuuu NpU CPaBHUMOU
CKOPOCTH aJCOpOIMU U XHMHUYECKOH peakIuu Ha TMOBEepXHOCTH. BuemnenudbdysuonHas u
MepeXOoHbIe O0JACTH KaTaln3a; KHHETHUKA PEeaKIHuid. YCTOHYMBOCTH BHEMIHEIU(P(PY3HOHHOH WU
MEePEeXOIHOI 0bnacTeil rereporeHHOro kKaranusa. BHyTpuanddys3rnonHas U nepexoaHbie 00JacTu
TeTepPOreHHOr0 KaTajan3a, KuHeTuka, gakrop sdpdexruBnoctu, Paznen Tuie. O6nactb npoTexaHus
reTepPOreHHOKATATUTHYECKUX PEAKIUI U CEJIEKTUBHOCTD.

Pa3nes 7. OcoGeHHOCTH HCC/IeJ0BAHNSA KHHETHKHU CJI0KHBIX peaKIid.

7.1. IlapannenbHble peakiMi OJUHAKOBOI'O U PA3HOTO MOPSIAKOB, METOJI KOHKYPUPYIOIINX PEAKIIHil.
KonnyecTBeHHOE oOmucaHue cocTaBa MPOAYKTOB M CEJIEKTUBHOCTH NapajUICIbHBIX PEAKIUi B
peakTopax pa3HbIX THUIOB, 3KCIIEPUMEHTAJIbHOE ONPEIEICHUE KUHETUYECKMX KOHCTAHT M HUX
OTHOIIEHUH.

7.2. TlocnenoBaTenbHble M TOCIEN0BATEIbHO-TIApaIe]IbHbIE PEaKIUU, UX OO0IIHe KMHETHYECKHe
3aKOHOMEPHOCTH B PEAKTOpax pa3HbIX TUIOB. KolMyecTBEHHOE ONMCAaHUE COCTaBa MPOJIYKTOB U
CEJICKTUBHOCTU IOCJIEIOBATEIbHBIX M IOCJIEA0BATEIbHO-TIAPAILICIbHBIX PEaKLMi, HAaX0XKICHHE
OTHOIIIEHWH KOHCTAHT T10 COCTaBY MPOIYKTOB.

7.3. OyHKUMM pacHpeereHus: MPOayKTOB MOCIEA0BATENbHBIX U MOCIEA0BATEIbHONAPAIIETbHbIX
peakuuii. KuHeTnueckoe HCCIIEJOBAHUE CIIOKHBIX CHCTEM IIOCJIEI0BATENbHBIX U IMapaljiesIbHbIX
peaKuui.

Pa3nen 8. [IpuMeHeHne KUHETHYECKUX MOJIeJiel 1Jis BbIOOPA yCJI0BH POBeAeHUs PeaKIuM.
8.1. YnmenpHas NPOM3BOAUTEIHHOCTh HACANBHBIX PEAKTOPOB M HMX COYETaHUN, BBIOOp THIMA
PEaKIMOHHBIX Y37I0B. BiusiHue KoHIEHTpamuil (mapruaibHbIX AaBICHHI), CTENIEHW KOHBEPCUU U
TEMIIEPaTyphl Ha yIEIbHYIO MPOU3BOAUTEIHLHOCTh PEAKTOPOB U UX codeTaHuid. BeiOop mapameTpoB
Pa3IMYHBIX PEAKIUA 10 ATOMY KpuTeputo. ONTUManbHbIN TPO(UIIb TeMIiepaTyp.

8.2. DKOHOMUYECKNE KPUTEPUU ONTHUMHU3ALNNA U OCHOBBI UX IPUMEHEHUS U1 POCTHIX PEAKIIUH.
8.3. CeneKTUBHOCTh CJIOXHBIX pEaklUi, 3aBUCUMOCTb €€ OT KOHIIEHTpalMil peareéHTOB, CTEIEHH
KOHBEPCHH, COOTHOIIEHHS peareHTOB. BIusHuME Ha CENeKTHMBHOCTh THUIIA PEAKTOPOB, crocoba
BBEJICHHUSI PEAareHTOB, TEMIIEpaTypbl W JaBiieHus. BbIOOp peaklMOHHBIX Y3J0B MU TapaMeTPOB
pEeaKLMK MO KPUTEPHUIO CENEKTUBHOCTH. [I[pruMeHeHne S KOHOMUYECKUX KPUTEPUEB ONTUMU3AIINH.

4. O0beM yueOHOo# AUCHUIIJIHHBI

O0beM TMCUMTLIHHBI
Bup y4yedHoii padoThl Axax. | Actp.
3E
4. 4.

O01asi TPYA0EMKOCTh M CHUILIHHBI 5 180 135
KonTrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHSL: 2,67 96 72
Jlexnun 1,33 48 36
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
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JIaGoparopusie padotsl (JIP) 0,44 16 12

CamocTosiTeJIbHasi padoTa 1,33 48 36

KoHnTakTHas camocrosiTenbHas paboTa - -
1,33

CamMocCTOosITEeIbHOC H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 48 36

Buja koHTpOJSA:

IK3aMeH 1 36 27

KoHTtakTHas paboTa — MpoMeKyTOYHAS ATTECTAIIMS 0,4 0,3

1
[ToaroToBKa K 9K3aMeHy 35,6 26,7
Bujg HTOroBOro KOHTpPOJIsi: IK3aMeH

AHHOTanuA padoyei NPOrpaMmMbl JTUCUUILIMHBI
Texnosiorusi oprannyeckux Bemects (b1.B./[B.01.02.05)

1. leab TUCHUMIMHBI — TPHOOPETEHUE CTYICHTAMH 3HAHUHN O THIIOBBIX TEXHOJIOTHAX U MPUHIIATIAX
MOCTPOCHHUS TEXHOJIOTMYECKUX CXEM OPraHUYeCKOro CHHTE3a.

2. B pe3yjbTare n3yuyeHHus JMCHHUIIIMHBI 00y4AIOMIMIACS 10JIKEeH:

O6nanare cneAyrIMMMH KOMIIETEHIUAMHA U UHIUKATOPAMHU UX JTOCTHUKEHUS:

VK-1.1; IIK-3.1; T1K-3.2; TIK-3.3; I1K-5.1; IIK-5.2; [1K-5.3; TIK-6.1; I1K-6.2; T1K-6.3

Suame:

— XUMU3M U YCJIOBUS OCYIIECTBIICHUS TUIIOBBIX MPOILIECCOB OCHOBHOTO OPraHUYECKOTO0 CUHTE3a;

— CTIPYKTYpYy U amnmapaTypHbIi COCTaB TEXHOJOTMYECKUX CXEM THUIIOBBIX TPOU3BOJICTB

OpPraHUYECKOTO CUHTE3Q,

— OCHOBHBI€ MIPUHIIUIIBI TOCTPOCHUS TEXHOJIOTMYECKUX CXEM ITPOU3BOJICTB OPTAHHMUECKOTO CHUHTE3a;
— OCHOBHBIE MPUHIUIBI, CIIOCOOBI U CHCTEMbl aBTOMATUYECKOTO YIPABICHUS TEXHOJIOTHYECKHUMHU
MpoIieccaMy OPraHNYECKOTO CHHTE3a
Ymems:

— YUTATh TEXHOJOTMYECKHE CXEMbI TPOU3BOACTB OCHOBHBIX MPOJAYKTOB OPTAaHMYECKOTO CUHTE3A;

— OIICHUBATh MPEUMYIIECTBA U HEJJOCTATKU TEXHOJIOTMUECKUX MPOIIECCOB OPraHUUYECKUX BEIIECTB;
— COCTAaBJISITh TEXHOJIOTHUECKUE CXEMBI TUITOBBIX MPOU3BOJICTB OCHOBHOT'O OPTaHUYECKOTO CHHTE3a
HAa OCHOBE XHMH3Ma Tpolecca, (U3MKO-XUMUYECKHX CBOWCTB BEIIECTB, YyYacCTBYIOIIHUX B
TEXHOJIOTHYECKOM TIPOIIECCE, U YCIOBUSAX OCYIIECTBICHUS MPOIIECCa;

— MOAOUPAThH KITFOYEBBIC DIEMEHTHI aBTOMATUYECKOTO PEryJIHMPOBAHUS TEXHOIOTHYECKUX MPOIIECCOB
CHUHTE3a OPTaHMYECKHUX BEIECTB.

Brnaoemw:

— METOJJaMH ¥ HaBBIKAMH 1OJI00pa OCHOBHOM armapaTyphl JIJIsi TUIIOBBIX MTPOU3BOJCTB OCHOBHOTO
OpraHUYeCKOTO CUHTE3A;

— HaBBIKAMH aHAJIU3a TEXHOJOTHYECKHUX CXEM CYIIECTBYIOMMUX MPOU3BOJACTB OPTraHUYECKOTO
CHUHTE3A;

— HaBBIKAMU TTOCTPOEHUS TEXHOJIOTHYECKUX CXEM IMPOIIECCOB OPTaHUUECKOTO CHHTE3A.

3. Kpatkoe cogep:kanue AU CUUINIUHBI

Paznen 1. XumuYeckas TEeXHOJOTHSI M XHMHKO-TEXHOJOTMYECKHE CXeMbl IPOHU3BOACTB
OpPraHun4e€CKux BEIIECTB. ABTOMaTI/I3aHI/IH XUMHUKO-TEXHOJOI'HYECCKHUX IMMPOU3BOACTB.

1.1 CocTtaB XMMHKO-TEXHOJIOTUYECKUX CXEM ITPOMBIIIJIEHHBIX IPOLIECCOB OPraHUYECKOTO CUHTE3A.
1.2 OcHoBHOE 000pyIOBaHNE OPraHMYECKOTO CUHTE3a U YCIOBHOE Ipaduueckoe 0ToOpaxeHue ero
Ha TEXHOJIOTUYECKOU CXEME.

1.3 CrnocobObl peryianupoBaHus MapaMeTpoOB XHUMHKO-TEXHOJOTMYECKUX IPOLECCOB U YCIOBHOE
rpadudeckoe 0ToopaskeHue NPHUOOPOB U CPEACTB ABTOMATH3AIMH Ha TEXHOJIIOTHYECKOH cxeme.
Pa3zgea 2. Texnosioruvyeckoe opopmiieHre CTAAUM MOATOTOBKH UCXOIHbIX BeLIECTB.

2.1 XapakTepuCcTHKa U Ha3HAUYEHUE CTaJUU MIOJrOTOBKU UCXOJHBIX BELECTB.
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2.2 OcCHOBHBIE MPOMBILIUICHHbIE CHOCOOBI OYHCTKH >KUAKUX M Ta3000pa3HbIX OpraHMYeCKHX
BELIECTB.

2.3 AnnapatypHoe opopMIIEHHE y3JI0B CTaJUU MTOATOTOBKH HCXOTHBIX BEILIECTB.

Pa3nen 3. Texnonoruveckoe opopmjieHUe peaKMOHHOM CTAINH.

3.1 XapakTepucTuka U Ha3HaYCHUE PEAKIIMOHHOU CTAINH.

3.2 OCHOBHBIE TUIIBI U XapaKTEPUCTHUKA PEAKTOPHBIX YCTPOUCTB.

3.3 AnmaparypHoe ohopMIICHHE PEaKITMOHHOW CTaTUH.

Pa3nen 4. Texnosnoruueckoe opopmjieHue CTAAUU MepepadoTKN NMPOAYKTOB PeaKknu.
4.1. XapakTepuCcTHKa 1 Ha3HAUECHUE CTa U NepepabOTKU MPOAYKTOB PEaKIIUH.

4.2. OcHOBHBIE TPOMBIIIICHHBIE CIIOCOOBI pa3AeIeHUs KUIKUX U Ta3000pa3HbIX MPOTYKTOB.
4.3. AnnapaTtypHoe opopMIIEHHE OT/IEIbHBIX Y3JI0B CTANH MePEpadOTKH MPOTYKTOB PEAKILIUU.
Pa3pnen S. TexH010rus1 OCHOBHBIX NIPOLECCOB OPraHUYECKOro CHHTE3a.

5.1 Texnonoruueckoe opopmMIIeHHE TPOLECCOB JETUIPUPOBAHUSI.

5.2 TexHonoru4eckoe opOpMIICHHE TPOIIECCOB OKUCIICHHUS.

5.3 Texnonoruueckoe opopmIIeHHE IPOLECCOB ATKUIUPOBAHUSI.

4. O0beM yueOHOo# TUCUUNJINHBI

O0BbeM THCHUILINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
q. 4.

O061asi TPYA0€MKOCTh TUCIHILIHHBI 4 144 108
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 1,78 64 48
Jlexuuu 0,89 32 24
[Tpaktuueckue 3ansatus (113) 0,89 32 24
JlabopaTopHsie paboTsl (JIP) - - -
CamocTosiTeibHasi padoTa 1,22 44 33
KoHTtakTHas camocTosTenbpHas pabora - -

1,22
CaMocTosITeIbHOE U3YUEHUE PA3/AEI0B IUCIUILIUHbI 44 33
Buja koHTpoOJIA:
IK3aMeH 1 36 27
KonTakTHas paboTa — MpOMeKYyTOYHAS aTTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Buja HTOroBOro KOHTpPOJIst: IK3amMeH

AHHOTaNUs padoyeil MPoOrpaMMbl U CHUNIHHBI
OcHoOBBI pacyeTa U NPOEKTHPOBAHUSI ANNAPATOB OCHOBHOI'0 OPTaHUYe€CKOr0 1
Herexumuueckoro cuuresa (b1.B.J1B.01.02.06)

1.Iean qucounIuHbI: GOPMUPOBAHME Y CTYICHTOB 3HAHUI U HABBIKOB B 00JIaCTH MPOEKTUPOBAHUS
XUMHUKO-TEXHOJIOTHYECKMX CXEM, MaTeéMaTH4YEeCKOro MOJIEIMpPOBaHUS U pacdyera oO0OpylOBaHUS
IPOM3BOJICTB OPraHUYECKOTO U HE(PTEXNUMUUECKOTO CHHTE3A.

2.B pe3yiabTare H3y4YeHHUs TUCHHUIIJIMHBI 00y4AIOMMIiCA T0JIKEH:

Obnadamp cleayOMMU KOMIIETEHIIMSAMU ¥ UHIMKATOPAaMH UX JTIOCTUKECHUS:

YK-2.9; IIK-3.1; [TIK-3.2; TIK-3.3; TIK-7.1; T1K-7.2; T1K-7.3; [1K-6.1; T1K-6.2; TTK-6.3.

3nams:

— MPUHIIMIIBI pacyeTa U no00pa MPOMBIIIEHHBIX PEaKTOPOB I CUHTE3a OPraHUYECKUX BEIIECTB;
— NPHUHLMUIBI pacyeTa W Moa00pa TUIOBOTO OOOPYAOBAaHMS JJs MPOM3BOJCTB OPraHUYECKOrO U
He(TeXMMHUYECKOTO CHHTE3a;

— OCHOBHBIE IPUHLMUIBI TPOEKTUPOBAHUS XUMHUKO-TEXHOJIOTMYECKUX CXEM IPOU3BOCTB
OpPraHUYECKOT0 M HE(PTEXMMHUECKOr0 CUHTE3a.

Ymemo:
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— co0upaTh W aHaJU3UPOBATH CIENUAIBHYI0 HH(POpPMAIUIO, HEOOXOIMMYIO [UJII pacuera H
IIPOEKTUPOBAHMSI IPOU3BOJICTB OPIraHUUYECKOTO CUHTE3A;

— paccuuThIBaTh MaTEpUAJbHBIE U TEIUIOBbIE OAlaHCBI, TEOMETPUUYECKUE PAa3MEpPbl PEaKLHOHHBIX
y3JI0B JUIsl CHHTE€3a OpPraHM4eCKHUX BEIIECTB;

— paccuMTHIBaTh MaTE€pUAIbHBIE U TEIJIOBbIE OaJlaHChl THUIOBOW TEXHOJOTMYECKOW ammapaTypbl
IIPOM3BOJICTB OPIraHUYECKOTO CUHTE3A;

— noaduparb o00OpynOBaHUE NJIsl MPOU3BOJACTB OCHOBHOTO OPraHUYECKOro U HEPTEXUMUUECKOTO
CHUHTE3a FTE€OMETPUUECKUM U TEXHOJIOIMUYECKUM MTapaMeTpam;

— IPOEKTUPOBATH XUMUKO-TEXHOJOTUYECKHE CXEMBI IIPOU3BOICTB OPraHUYECKOr0 CUHTE3A.
Bnademu:

— HaBbIKAMH MaTeMaTHYECKOTO MOJEIUPOBAHUA M pacueTa OOOpyIOBaHUS IPOU3BOJICTB
OpPraHUYeCcKOr0 M HE(PTEXMMHUYECKOTO CHHTE3a C HCIOJIb30BAHWEM KOMITBIOTEPHOH TEXHHKH H
TUIIOBOTO NMPOTPAMMHOI0 00ECIICUEHUSI.

— METO/IaMU CPaBHHUTEIBHON OLEHKH 3(PPEKTUBHOCTU MPOMBIIUICHHBIX CIOCOO0OB, PEaKIIMOHHBIX
Y3JI0B ¥ BAPUAHTOB TEXHOJIOTMYECKHUX CXEM MPOU3BOJICTB OPIraHUYECKOTO CUHTE3A.

3. Kpatkoe cofep:kanue AU CUHIITUHBI

Paznea 1. Pacuérpl MmaTepuaibHbIX 0QJAHCOB PEAKTOPOB U THIILI HIE€AJbHBIX PEAKTOPOB.
Beeaenue. CriocoObl pacu€ToB MaTEpHAIbHBIX TTOTOKOB TEXHOJIOTHYECKOM cXxeMbl. PaccMoTpenue
TUIIOB UJCANBHBIX MOJIENIEH PEAKTOPOB.

Pa3nes 2. Tunsl peakTopoB, KOHKPeTHbIe KOHCTPYKIIUHM PEAKTOPOB B IPOMBIILICHHOCTH.
[IpuMeHeHue neanbHbIX MOJEIIEH PEAKTOPOB HA KOHKPETHBIE KOHCTPYKLIUHU PEAKTOPOB B
IIPOMBIIIIEHHOCTH. PaccMoTpeHne peakTopoB, UCIIOIb3YEMBIX B IIPOMBIIIIEHHOCTH.

Paznen 3. Pacuér pa3mepoB annapaToB nepuoan4eckoil cucremMbl. TennoBble pe;KUMbI B
peakTope.

CBs13b pa3MepOB PEAKTOPOB OT CKOPOCTH peakinu. PaccMoTpeHne TEnIoBbIX PEXKUMOB PEaKTOPOB
(AnnabaTuyeckuii, ”30TEPMUUYECKHUI U MOJIUTPOIIMYECKUI) U COMIOCTABIEHHUE C peaJIbHbIMU
KOHCTPYKIUSIMH PEAKTOPOB.

Paznen 4. [locTpoeHue TeXHOJIOTHYECKOH CXeMBbl.

[IpuMeHeHne 3HaHUM 10 PacyE€Ty CUCTEMBI M1 OCHOBHBIE ATAIlbl IOCTPOEHHUSI CXEMBI 110 CAETaHHBIM
pacuéram. OcHoBHble 010ku XTC 1 ux Ha3HauUEHUE: XpaHEHHUE U TIOJITOTOBKA ChIPbS, XUMUYECKOE
IIPEBpALCHNE, PA3ACICHUE U OUUCTKA TPOJYKTOB, yIAJIEHUE U OUUCTKA OTXOJI0B.

4. OobeM yueOHOH THCIMILIHHBI

O0beM TUCUMTLTHHBI
Bup yueOHoii padoThl Axan, | Acip.
3E
q, 4,

O01asi TPy10eMKOCTh TUCHHUILIHHBI 3 108 81
KonrakTHasi pa6oTa — ayJIUTOPHBbIE 3aHATHSL: 1,78 64 48
Jlexun 0,89 32 24
[IpakTuueckue 3anstus (I113) - - -
JIaGoparopusbie padotsl (JIP) 0,89 32 24
CamocTrosiTesbHasi padora 2,22 80 60
KoHTakTHas camocTosiTelIbHas paboTa -

2,22
CaMocCTOsITENbHOE U3YUEHUE PA3AEIOB TUCIUILIMHBI 80 60
Buja KoHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIHS 1 0,4 0,3
IToaroToBKA K 9K3aMEHY 35,6 26,7
Buj nTOroBOro KOHTPOJIs: IK3aMeH
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AHHOTanuA padoyeid MPOrpaMmbl JUCUUIIIIMHBI
TexHoJiorusi ocHOBHOro opranndeckoro cuare3a (b1.B.[1B.01.02.07)

1. leap AMCHMIUIMHBI: 3aKpeIUICHUE U YriyOJieHne 3HaHUN O Mpoleccax ¥ NpOoAYKTax OCHOBHOTO
OpPraHUYECKOI'0 CMHTE3a, Pa3BUTHE HABBIKOB aHAJIM3a U CUHTE3a TEXHOJIOTHYECKUX CXEM U CHUCTEM
ABTOMAaTHUYECKOIO PErYIUPOBAHMS IIPOLECCOB OCHOBHOIO OPraHUYECKOr0 CUHTE3A.

2. B pe3ysibTaTe n3ydeHus JUCUUIJIMHBI 00yYAIOUIUIACS TOJIKEH:

Obaaoams clieayOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTIOCTHKEHUS:

ITK-3.1; I1K-3.2; T1K-3.3; T1K-4.1; T1K-5.1; T1K-5.2; TIK-5.3; TIK-6.1; I1K-6.2; [1K-6.3

3namo:

— XMMHU3M U YCJIOBUS OCYIIECTBICHUS OCHOBHBIX MTPOLIECCOB OCHOBHOTO OPraHUYECKOTI'0 CUHTE3a;

— PpEaKTOpHBIE Yy37bl M IPUHUUIIMAIBHBIE TEXHOJOTMYECKHE CXEMbl MPOU3BOJCTB OCHOBHOTO
OpPraHUYECKOT0 CUHTE3a.

Ymemu:

— CaMOCTOSITEJIbHO OILICHMBATh IMPEUMYILECTBA M HEJAOCTATKH CYIIECTBYIOIIUX TEXHOJOTHMA
OCHOBHOI'O OPraHU4E€CKOI0 CUHTE3A;

—  ompeAensATh HEOOXOAMMBIA COCTaB  OOOPYIOBAaHHS, COCTaBISATh  MPUHITUITHAILHBIC
TEXHOJIOTMYECKUE CXEMBbI ITPOLIECCOB OPraHUYECKOr0 CUHTE3a;

— ONpENEeNsATh KIIOYEBBbIC MYHKTHI KOHTPOJS M PEryJUpOBaHUS HA TEXHOJOTHYECKUX CXeMax
MIPOLIECCOB OPraHUYECKOT0 CUHTE3A.

Braoems:

— METOJoJIoTHel BBIOOpAa HEOOXOAUMOTO OOOPYIOBAHMS W CHHTE3a TEXHOJOTMUECKHUX CXEM Ha
OCHOBEe WH(OpMAIMU O TPHUMEHSEMBIX BEIICCTBAX, XUMHUYECKUX PEAKIUAK, TEXHOJIOTHUCCKHUX
METO/IaX U IpHeMax.

3. KpaTkoe conep:kaHue JUCHUILINHBI

Pasznea 1. [lpoueccol ruapaTtannu ojiepuHOB.

Paznean 2. [lpouecchl ruipupoBaHus.

2.1. TeopeTnyeckue U UHKEHEPHbIE OCHOBBI IPOLECCOB THAPUPOBAHUS OPTaHUYECKUX
COEMHEHUM.

2.2. TexHOoNorus MpoLEeCcCOB THAPUPOBAHNS B OCHOBHOM OPraHUYECKOM CHUHTE3E.

Paznea 3. [lpouecchbl qernipupoBaHusi.

3.1. TeopeTnueckue U MHKEHEPHBIE OCHOBBI MPOIIECCOB IETUAPUPOBAHUS OPTaHUUECKUX
COEMHEHUI

3.2. TexHonO0TUs MPOLIECCOB JETMAPUPOBAHUS B OCHOBHOM OPraHUYECKOM CHUHTE3E.

Pa3nea 4. IIpouecchbl aJIKnJIMpoOBaHMS.

Paszgea S. Ilpoueccol OKUCTICHUS.

5.1. PanukanpHO-LIETHOE OKUCIEHUE OPTaHUYECKUX COEIMHEHHM.

5.2. I'eTepOreHHO-KaTaJIuTHYECKOE OKUCIEHUE OPTaHMYECKUX COETUHEHUN.

5.3. Oxucnenue 0e(pUHOB B TPUCYTCTBUU METANTIOKOMITJIEKCHBIX KaTaIu3aTOPOB.

4. OobeM yueOHOH THMCIMILIHHBI:

O0beM TUCUMTLTHHBI
Bup yueOHoii padoThl Axan. | Actp.
3E
q. 9,

OO0masi TPy10eMKOCTh 1M CHUILITHHBI 4 144 108
KonrakTHasi pa6oTa — ayAUTOPHbIE 3aHATHSL: 1,78 64 48
Jlexiuu 0,89 32 24
[Tpaktryeckue 3ansaTus (I13) 0,89 32 24
JIaGoparopusie pabotsl (JIP) - - -
CamocTosiTesbHasi padora 2,22 80 60
KoHTakTHas camocTosiTelIbHas paboTa 0,4 0,3

2,22
CamocTosiTebHOE U3YUYECHHE Pa3/IeJI0B JUCIUILIMHbI 79,6 59,7
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Bua uTOroBOro KOHTpOJIA: ‘ 3adeT Cc OLEHKOI

AHHOTanuA padoyei MPOrpaMmMbl JTUCUUILIMHBI
JlaGopaTOpHbIii MPAKTUKYM N0 XMMHH M TEXHOJOTMHA OCHOBHOI0 OPraHMYeCcKOro CHHTe3a
(b1.B.1B.01.02.08)

1. Meab IUCHUIUIMHBI. 3aKPEIUIEHUE 3HAaHUM O TUMOBBIX MPOMBILIUIEHHBIX IHpOLEeccax
OpPraHMYECKOT0 CHHTE3a U MPUOOpEeTEeHNE MPAKTUYECKUX HABBIKOB PA0OTHI C HUMHU.

2.B pe3yabTare M3y4YeHUs JMCHUIIMHBI 00y4AIOMMIiCS J0/IKeH:

Obaaoams cliefyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTIOCTHKEHUS:

I1K-3.1; T1K-3.2; I1K-3.3; T1IK-4.1; I1K-6.1; I1K-6.2; T1K-6.3

3namo:

— XUMHM3M U YCJIOBHS OCYIIECTBJIEHUS THUIIOBBIX IPOMBIIUIEHHBIX MPOLIECCOB OPraHUYECKOIO
CUHTE3a;

— BHUJABl U KOHCTPYKLIMHM PpEAKTOPHBIX Y3JIOB, IPHUMEHSEMBIX B THUIOBBIX IPOM3BOACTBAX
MPOMBIIIIICHHOTO OPraHUYECKOTO CUHTE3a;

— TEOPETUYECKHE U MPAKTUYECKUE OCHOBBI METOJOB aHAJIUTHUUECKOTO KOHTPOJISI, IPUMEHIEMBIX B
MPOU3BOJICTBAX TUMIOBBIX OPTaHUYECKUX XMMHUKATOB.

Ymems:

— MPOBOJUTH MPOLECCHl IMONYYEHUS IIENEBbIX MPOIYKTOB C HCIOJIb30BAHUEM JIa0OPATOPHBIX
MoJjie1eH (CTeH0B) TUIIOBBIX TEXHOJIOIMUECKUX YCTAaHOBOK OPraHM4ECKOI0 CHHTE3a U COOJII0IEHUEM
pabounx mapaMeTpoB Mpolecca, MPeayCMOTPEHHBIX JIA0OPATOPHBIM PETIIAMEHTOM (METOIMKOM);

— BBINOJHATh KAYECTBEHHBI M KOJMYECTBEHHBIM aHAIM3 LIEJEBbIX MPOIAYKTOB OCYIIECTBIISEMBIX
MPOLIECCOB U JPYTUX UCIOIb3YEMbIX BEIIECTB.

Braoemy:

— TUMOBBIMHU TEXHOJOTUYECKUMH METOIAMHU U MIPUEMAaMHU, TPUMEHSIEMbIMU B POMBIIINIEHHOCTH JAJIs1
CUHTE3a, BBIJCJIICHUS U OYUCTKHU IIEJIEBBIX MPOIYKTOB B TUIIOBBIX IPOU3BOJCTBAX OPraHMYECKUX
XUMHKATOB;

— TUNOBBIMH KayeCTBEHHbIMH M  KOJMWYECTBEHHBIMH METOAAMM, NPUMEHSIEMbIMH IS
AQHAJIUTUYECKOT0 KOHTPOJIS TUIIOBBIX IPOM3BOJCTB OPTraHUYECKUX XMMHUKATOB.

3. KpaTkoe coep:kaHue JMCHUTIHHBI

Pa3nen 1. Texnosorusi 00paTuMbIX NPOLECCOB.

1.1. JermapaTtauusi CHUPTOB.

1.2. Orepudukanus kKapOOHOBBIX KHCIIOT.

Pa3nea 2. Texnosiorus ankuauposanus no ®puaeno-Kpadrey.

2.1. AnkunupoBanue 6eH307a.

Pasnen 3. TexHO10rusl OKUCJICHUS OPTraHUYECKUX COCAUHEHMIA.

3.1. OkuciieHne NOTMMETHIIAPCHOB.

3.2. IlonydyeHue ruipornepoKCUIOB.

Pa3nea 4. Texnousiorus cyibgaTupoBaHus U cyab(pUpoOBaHMS.

4.1. CynbaTtupoBaHue CIIUPTOB.

Pa3zpnen S. TexHo10rusi NponeccoB KOHICHCALMH € Y4ACTHEM KapOOHUJIbHBIX COCAUHEHM.

5.1. Konnencanus kapOOHUIIBHBIX COCJMHEHUH C apOMAaTHYECKUMHU COSAMHEHUSIMH.

5.2. AnpoipHas KOHIEHCAITHS.

4. OobeM yueOHOH TMCIMILIHHBI:

O0neM TUCHUMILIMHBI

Bup yueOHoii padoThl Axan. | Actp.
3E
4. 9,
O01asi TPY10€MKOCTh TUCHHUILIHHBI 5 180 135
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KonTrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHS: 2,67 96 72

Jlexknuu - - -
[IpakTnueckue 3anstus (113) - - -
JlaGopaTtopHbie padoTsl (JIP) 2,67 96 72
CamocrosiTeJbHas pa6oTa 2,33 84 63
KoHTtakTHas camocTosTebHas paboTa 0,4 0,3
2,33

CaMocCTOsITeIbHOEC H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 83,6 62,7
Bua MTOroBOro KOHTPOJIA: 3auyeT C OLEHKOI

AHHOTAIMA padoyeii MPOrpaMMBbl JTUCHHILIAHbI
OCHOBBI MOIEJTHPOBAHHUS IIPOLECCOB OCHOBHOI0 OPraHNYECKOro H He)TEXMMHYECKOr0
cunre3a (b1.B./1B.01.02.09)

1. leap TMCHMIUIMHBI. IpUoOpeTeHre 0a30BbIX 3HAHUI 10 OCHOBHBIM pa3jienaM Kypca, a TakxkKe
YMEHMM M NPAKTUYECKUX HABBIKOB B O00JIaCTU MOJAEIUPOBAHUS XUMHKO-TEXHOJIOTHYECKUX
IPOLIECCOB, UCIOJIb3YEMBIX MPHU PEIIEHUH HAYYHBIX U MPAKTUYECKUX 3a]ad.

2.B pe3yabTare H3y4eHus JMCHUIIMHBI 00yYAIOMMIiCS JOJIKEH:

Obnadamye cleayOmUMU KOMIIETCHIIUAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

I1K-3.1; T1IK-3.2; I1K-3.3; T1IK-4.1; T1K-7.2; [1K-7.3; T1IK-6.1; I1K-6.2; T1K-6.3

3namo:

— METO/bl IOCTPOEHUS SMIIMPUUECKUX (CTATUCTUUYECKUX) U (PU3UKO-XUMUYECKUX (TEOPETUUYECKHUX )
MoJiesiell XUMUKO-TEXHOJIOTMUECKUX MTPOLIECCOB;

— METOJbl UIECHTU(UKALUY MAaTEMATUYECKUX ONMMCAHUN TEXHOJIOTMYECKUX IPOLECCOB HAa OCHOBE
9KCHEPUMEHTAIbHBIX JAHHBIX;

— METOJbl ONTHUMH3ALUN XMUMHKO-TEXHOJOTHYECKHUX IPOLIECCOB C MPUMEHEHHEM 3MIMPUYECKUX
1/uni GU3UKO-XUMHUYECKUX MOJICTICH.

Ymems:

— IIPUMEHSATh U3BECTHBIC METO bl BBIYUCIUTEIBHON MaTeMaTUKH U MATEeMaTUYECKON CTaTUCTUKU JUIs
pelleHrs KOHKPETHBIX 3aJad pacyera, MOJEIMPOBAaHUS, WACHTU(UKAIMM U ONTHUMH3ALUU MpU
VCCIIEJOBAHNH, TPOEKTUPOBAHNUH U YIIPABJICHUH ITPOLIECCAMU XUMUYECKOW TEXHOJIOTHH;

— HUCIOJIb30BaTh B CBOEW NMPAKTHUECKOHN NEATENbHOCTH JJISl JTOCTHKEHUS 3THUX IieJiell M3BECTHBIE
HaKeThl MPUKIATHBIX TPOTPAMM.

Braoemy:

— METOJIaMH MaTeMaTH4eCKOH CTaTUCTHKH Ui 0OpabOTKH pe3y/lbTaTOB aKTHUBHBIX M MACCHBHBIX
JKCIIEPUMEHTOB;

— METOJaMM BBIYMCIMTEIBHOM MaTeMaTHKH I pa3pabOTKU W peaju3allMd Ha KOMIbIOTepax
QITOPUTMOB  MOJEIUPOBAHUSA, WJAECHTUPUKAIUK UM ONTHUMM3ALUM XHUMHKO-TEXHOJOTHYECKHX
IIPOLIECCOB.

3. KpaTkoe coep:kaHue JMCHUTLIHHBI

OcHOBHbIC IOHATHS.

OCHOBHbBIE NPUHIUIB KOMIBIOTEPHOIO MOJEIMPOBAHUS XHMHUKO-TEXHOJIOIMUECKHUX IPOIIECCOB
(XTII). MaremaTnueckue SMIIMpPUYECKHME M MaTeMaTHdeckue (U3MKO-XHMHUYECKHE MOJENu U
KOMIIBIOTEPHOE MOJIETTMpOBaHue. J[eTepMUHUPOBaHHbBIE U BEPOSITHOCTHBIE MAaTEMaTUUECKHUE MOJIEIIH.
[IpumeHeHne METOA0I0T MM CUCTEMHOTIO aHAIM3a AJIs pellIeHns 3a1a4 MoienupoBanus. [Ipumenenne
NPUHIIAIIA «YEPHOTO SIIMKa» P MaTeMaTHYeCKOM MOJIETUPOBAaHUU. ABTOMAaTU3UPOBAHHbBIE
CHCTEMBI NPUKIAAHON nHpopMaTuku. Mepapxuueckas CTpyKTypa XUMHYECKUX MPOU3BOJICTB U UX
MaTeMaTuyeckux mojenei. [IpumeHeHre KOMIBIOTEPHBIX MOJENed XUMHYECKHX MPOLECCOB JUIs
aHaJIM3a, ONTHMM3ALMM M CHHTE3a XUMHKO-TEXHOJOTMYECKHMX cUCTEM. (OCHOBHBIE IPUEMBI
MaTeMaTUYeCKOT0 MOJEIUPOBAHUS: SMIUPUUYECKUN, CTPYKTYpHbINH ((PU3MKO-XUMHUUYECKUN) U
KOMOUMHUPOBaHHbIN (Teoperuueckuit). I[locTpoeHue craTHUECKUX W JIMHAMUYECKUX MOJIEIEH.
Pemenne npsimbix 3amad. [IpoekTHBINH U MOBEpOUYHBINA (OLIEHOYHBIN) pacueT mpoleccoB. Pemienue
oOpatHbIX 3aj1ad. [lapamerpuueckas U CTpYKTypHas MACHTU(UKAIUS MAaTEMAaTHYECKUX MOJIEIIEH.
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VYcraHOBIEHHE aIeKBAaTHOCTH MaremaTudeckux Mozenend. Crparerusi NpoOBEIEHUsS PACUETHBIX
MCCJIEOBAaHUM ¥ KOMIIBIOTEPHOI'O MOJIETIMPOBAHUS PEAIbHBIX ITPOLIECCOB.

Paznea 1. IlocTpoenue SMIupuYecKUX MoIesiell XUMHKO-TEXHOJIOTNYeCKUX MPOLEeCcCoB.

1.1. ®opmynupoBka 3aJaud anmnpoKCUMalMM JaHHBIX JJI ONMCAHUSA SKCIIEPUMEHTAIBHBIX
3aBUCUMOCTENl M TIOJy4EHHMs SMIIMPUYECKHUX MOJENel mpoueccoB. Buael kpurepues
annpokcumManuu. Kpurepuii MeTo1a HaMMEHBIINX KBaipaToB. Pelienue 3ajaun anmnpoKCUMAaluy JIist
HEJIMHEWHONM M JHMHEHHOW 10 TMapamerpaMm Mojeieil. MarpudHas QopMylIHpoBKa 3aaadu
annpoKCUMaluu. AHAJIUTUYECKMM M aJrOPUTMMUYECKUH MOAXOJbl JUIsl PpEUIeHMs 3a7adu
ANIPOKCUMALIMU JJISl IMHEWHBIX U JINHEAPU30BaHHBIX MOJIENIEH METOI0OM HaUMEHBIINX KBaJApPaTOB.
1.2. HopmaJibHBIH 3aKOH paclpeneaeHus A1 BEKTOPHBIX CIIydallHbIX BEJTMYMHBI U ONPENEICHUE UX
YUCJIOBBIX XAPAaKTEPUCTUK. MareMaTuuecKoe OXUJAHUE U AUCIEPCHS I BEKTOPHBIX CIy4alHbIX
BEIWYUH. [IUCIEPCUOHHBIN U KOPPEIALMOHHBIN aHanu3. [loHATHA nucniepcuy BOCIIPOU3BOAUMOCTH
U a/ICKBaTHOCTH, a TaK)Ke - OCTaTOYHOU nucnepcuu. OnpeneneHue BHIOOPOYHBIX KOI(PPHUIIEHTOB
KOppenmsinui ¥ Kod(pHUIMEHTa MHOXECTBEHHOH Koppemsaiuu. CTaTUCTHYECKHH TOIX0a K
OTIpeICNICHUIO OMINOOK U MOTPEIIHOCTEH B IKCIIEPUMEHTAIIBHBIX TOUKAX U3MEpPEHUM.

1.3. PerpeccHOHHBIN M KOPPENSLMOHHBIA aHAIM3 Jisi MOCTPOEHUS AMIUPUUYECKUX MOJEIe Ha
OCHOBE JaHHBIX MACCUBHOTO dKcrepuMenTa. [lonsatus Qynkuuu oTkianka U ¢pakTopoB. OCHOBHBIE
JIOTIYILIEHUS PETPECCUOHHOTO U KOPPEJSILIMOHHOrO aHaiu3a. Kpurepuu npoBepku OAHOPOIHOCTH
mucnepcuii. BeiOop Bua ypaBHEHH perpeccu, a Takxke onpeaencHue ko3GPpUireHToB perpeccuu
U UX 3HAUMMOCTH C HCIoJIb30BaHueM kputepus Crbrogenta. [Ipoueaypa uckiroueHust He3HaUUMBbIX
kodd¢umenToB perpeccun. OrnpeneneHne ageKBaTHOCTH PErPECCHOHHBIX MOJIENEH ¢ MOMOIIbIO
kpurepus Pumepa.

1.4. OcHOBHbIE TMOJOXKEHUS TEOPHH IUIAaHUPOBaHUS 3KcrepuMeHToB (I): momHbld (akTOpHBIH
skcriepumenT (IIDPD) wm obpaborka ero pe3ynbTaroB. ONTHMATBHBICE CBONCTBA MAaTPHIIBI
IUTAHUPOBAHMUSL M CBOMCTBO oOpTOroHanbHOCTH. OmpeneneHue Kod(h(GUIMEHTOB MOJENEH, UX
3HAYMMOCTH U NIPOBEPKa a/IeKBaTHOCTH ypaBHEHUs perpeccun. CBOMCTBO poTaTabeIbHOCTH ITOJTHOTO
(baKkTOPHOTO IKCIEPUMEHTA.

1.5. OcHOBHBIE IOJIOXKEHUS TEOpUM IUIaHUpoBaHus HKcrnepumeHToB (II):  opToronanbHbIN
HeHTpaabHbld KoMmo3uimonHbiil 1wian (OLIKII) skcrepumMeHTOB U 00paboTKa €ro pe3yibTaToB.
ObecnieueHre OPTOTOHAILHOCTH MAaTpUIlbl TUIAHUPOBAHUSA U OIpPEAEICHUE BEIMUYMHBI 3BE3JHOTO
wieva. Onpenenenne ko3(hGUIMEHTOB MOIEIH, X 3HAUMMOCTH U OLIEHKA a/IeKBATHOCTU YPABHEHUS
perpeccun. PacueTHoe BbIUMCIEHHE KOOPAUHAT TOUKH ONTUMYMa (3KCTpEMyMa).

1.6. OnTMH3aMs SKCIEPUMEHTAIBHBIX MCCIEN0BAaHUI C IpUMeHeHneM MmeTtoja bokcaBuibcoHa.
OcCHOBHBIE MMOAXOJBI K ONTHUMHU3ALMU SKCHEPUMEHTAIbHBIX HCCIEAOBAHUNA. DKCIEPUMEHTAIbHO-
cratucTruueckuilt meron. CtpaTerus ABMKEHHS K ONTUMYMY LesIeBOM QpyHKIuM (PyHKIIMM OTKIINKA)
IPaJUEHTHBIM MeTOAOM. KpHUTepuu ITOCTHIKEHUS <«IIOYTH CTAallMOHAPHOM 00JacTH» M METOJbI
YTOYHEHUS MOJIOKEHUSI ONTUMAaIbHON TOUKH B ()aKTOPHOM MPOCTPAHCTBE.

Pa3nea 2. Iloctpoenne Gu3NKo-XMMHYECKMX XHMHUKO-TEXHOJIOTHYECKHUX MPOLIECCOB.

2.1. Dranel MareMaTH4ecKoro MozenupoBaHus. DopMylInpoBKa THIIOTE3, IOCTPOCHHE
MaTeMaTUYeCKOT0 OMMCAaHUs, pa3paboTKa MOJEIHPYIOIIETO0 alrOpUTMa, MpOBEpKa aJeKBaTHOCTH
MOJENM W UACHTUQHUKAIMS MX [apaMeTpoB, pacueTHbIE HCCIENIOBaHMUS (BBIUMCINTEIbHBINA
SKCIIEPUMEHT).

2.2. CocTaBineHHE CHCTEM YpaBHEHUH MaTeMaTH4YecKOro OIMCaHMs MpPOIECCOB U pa3paboTka
(BBIOOp) aNTOPUTMOB UX perieHus. bouHbIi NPUHIUT TOCTPOEHUS CTPYKTYPHBIX MaTEMaTUYECKUX
mogaeneil. OOo0OIIeHHOEe ONMUCaHWE [JBM)KEHUS TOTOKOB (a3 B ammaparax ¢ IOMOIIbIO
TUAPOIMHAMUYECKUX MOJeNeH, YUUTHIBAIOIINUX COCPEAOTOUEHHBIE U PACIpe/IeIeHHbIE UCTOYHUKU
BEIIIECTBA U PHEPTUU (TerIoThl). JIokanbHble HHTEHCUBHOCTH MCTOYHUKOB BELIECTBA M TEIUIOTHI B
MOTOKAX, COOTBETCTBYIOLIME pAa3IMUHBIM (U3NKO-XUMHUYECKUX mporeccaM. OCHOBHbBIE THIIbI
YPaBHEHHUH MaTEeMaTHYECKOIO OIMCAHMSI XHUMHUKO-TEXHOJIOTMUECKHUX IIPOLIECCOB — KOHEYHBIE,
0OBIKHOBEHHbBIE AP PepeHnanbable U TuddepeHiaibable ypaBHEHNS B YACTHBIX TPOU3BO/IHBIX.
2.3. MareMaTH4ecKoe MOJIEIMPOBAHUE CTALIMOHAPHBIX U TUHAMUYECKUX PEXUMOB I'HPABINYECKUX
IIPOLIECCOB B TPYOOIPOBOAHBIX CHCTEMAX, IJ00ANbHbIE U JEKOMIIO3UIIMOHHBIE METObl PELICHUS
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CHUCTEM HEJIMHEHHBIX YPaBHEHUM, & TAK)KE SIBHBIE M HESIBHBIE METO/Ibl YHCIECHHOIO PELIEHUSI CUCTEM
OOBIKHOBEHHBIX auddepeHnanbHpix ypaBHeHHNH. COCTaBleHHE YpPaBHEHUH MaTeMaTH4eCKOIo
onucanusa rmnpouecca. [loctpoeHne HHPOPMAIMOHHBIX MAaTPHIl MaTEMaTHYECKHX MOJAeNeH s
BbIOOpa OOIIEro ajNropuTMa pPEUIeHHs — MOJACIHMPYIOUIEro alroputMa. Peanuzanus aaropuTMoB
pelleHusT HEeNMHEWHbIX U  OOBIKHOBEHHbIX JuddepeHInanbHbIX ypaBHeHH. Omnucanue
crauuoHapHblx pexumMoB XTII ¢ nmpuMeHeHMEM CHCTEM JIMHEHMHBIX W HEIMHEHHBIX YPaBHEHHM.
WrepanmonHsle anropuTMmel penieHus. [Ipumenenne MeronoB mpocTeiX urepauuid m HprooToHa-
Padpcona gns  monmydyenus  pemenus. [Ipobimema  cXOOMMOCTH — Mpolecca  PELICHHS.
JIeKOMITO3MIIMOHHBIA METOJl PELICHUsl CIIOKHBIX CHCTEM KOHEYHBIX ypaBHeHUM. [loctpoenue
UH(POPMALIMOHHOM MaTpPUIBl Uil BbIOOpa ONTHMAJIBHOTO alropuTMa pemeHus 3amayu. [lonarue
KECTKOCTU cUCTeM U depeHINaTbHbIX YPaBHEHUI U KPUTEPUHU KECTKOCTH. SIBHBIE (OBICTpBIC) U
HesBHbIC (MEIJIEHHbIE) METOABl pelieHus. Mertonbl mepBoro (merton OJinepa), BTOPOro
(MomuduIMpoBaHHBIE METOABI Jiiyiepa) W uyeTBeproro mopsiaka (meron Pynre-Kyrra). Onenka
TOYHOCTH METOZOB — OMIMOOK ycedeHus. llepexonmHbie OMMOKM M OMIMOKK OKPYIJICHHS NpU
YHCIIEHHOM UHTETpUpOBaHUM AU depeHnanbHbIX ypaBHeHU. CriocoObl o0ecrieueHus: CX0JuMOCTH
pemieHus 3anaud. [IpuMeHeHHE HESBHBIX METOAOB JUIsl PELIEHUS JKECTKUX CHCTEM
muddepeHIManbHBIX ypaBHEeHUH. OnpeeneHus 1mara MHTerpUPOBAHUS UTEPAIIIOHHBIM METOOM.
Meronos Kpanka-Hukonbcona (MeTo Tpamemuii).

2.4. Marematudeckoe MOJEIMPOBAHUE CTAI[MOHAPHBIX PEXKUMOB IPOLIECCOB TEIIONEPEIayu B
IUIACTUHYATBIX M 3MEEBUKOBBIX TEIUIOOOMEHHUKax. MareMaTH4ecKoe OINMCAHME IPOLIECCOB C
NPUMEHEHHEM MOJeNieil HAealbHOr0 CMEUIeHUS U BbITecHeHus. Bpibop u rpaduueckoe
IPEJICTaBICHUE AITOPUTMOB peuleHus. [IpuMeHeHre cTaHAapTHBIX METOJO0B BBIYMCIUTEIbHON
MaTE€MaTUKH JJIs PEIICHUs 3a1a4.

2.5. MaremaTtuueckoe MOJEIMPOBAHUE CTAL[MOHAPHBIX PEXKHUMOB IPOLIECCOB TEIUIONEpEJaud B
IPSIMOTOYHBIX ¥ TPOTUBOTOYHBIX TPYOUATHIX TEIJIOOOMEHHHUKOB, pelieHue 3agaun Ko u kpaeBoit
3aJaud  TPU HHTETPUPOBAHUM CUCTEM OOBIKHOBEHHBIX U (EpeHIIHANBHBIX YpaBHEHHI.
MaremMaTuueckoe ONUCAaHUE IMPOLECCOB C IMPUMEHEHHEM MOJIEJEH HUACAIbHOIO BBITECHEHHS.
Pemwrenne 3amaun Komm m kpaeBoi 3anmauu. llpencraBieHne aarOpuTMOB BBIYHMCICHHW B BHUJE
WH(GOPMAIIMOHHONW MATPHIIBl CUCTEMBbl ypaBHEHUN MaTEMaTHYeCKOro OMUCcaHus U OJOK-cXxeM
pacueroB. Maremaruyeckoe onucanne XTIl ¢ mnpumeHeHHeM cuUcTEM OOBIKHOBEHHBIX
muddepeHManbHbIX ypaBHeHHH. OmnucaHue OOBEKTOB C paclpeieleHHBIMM B IPOCTPAHCTBE
napamerpamu. @OpMyJIHpPOBKAa HAYaJbHBIX W KPAECBBIX YCIOBUM 3a1ay pelieHus. YucCiaeHHbIN
anroput™ l-ro mopsaka ans pemenus 3anaun Komm. MeTon «IIpuCTpenkn» IS peleHus: KpaeBoi
3a/1a4ul.

2.6. MareMaTn4eckoe MOJEIMPOBAHUE CTALlMOHAPHBIX PEKUMOB IPOLIECCOB B pPEAKTOpax C
Memankoi. OnucaHue MHUKPOKMHETHYECKHX 3aKOHOMEPHOCTEH MPOTEKaHUs MPOU3BOJbHBIX
CJIO’KHBIX XMMHMUECKUX peakIuil B )KUIKON (aze JUIsi MHOTOKOMIIOHEHTHBIX cucteM. Omnpenenenue
KIIFOYEBBIX KOMIIOHEHTOB CJIOKHBIX XMMHYECKHMX pEaKlIUid C MPUMEHEHHEM METOJOB JIMHEHMHON
anreOpbl - PaHrOB MaTpUI] CTEXHMOMETPUYECKHUX KOI((UIMEHTOB peakuuu. MaremaTndeckoe
OTMCaHUe PEAKTOPHOTO TpoIiecca ¢ pyOaKko st TPOU3BOIBHOM CXEMbI MPOTEKAHUS XUMHUYECKOM
peakuuu. BpiOOp anropuTMOB pelIeHHs 3alaud C IpUMEHEHHEeM HH(GOPMAIMOHHON MaTpUIlbl
CUCTEMBl YpPaBHEHMH MaTEeMaTHYECKOIO OIMCAaHUS M IPEJCTaBICHMS] alIrOpUTMa pEHICHUsS C
MIOMOIIBIO OJIOK-CXEMBbI pacueTa mpolecca.

2.7. MaremaTH4ecKoe MOJEIMPOBAHUE HECTALMOHAPHBIX PEXKUMOB IPOIECCOB B PEAKTOpaxX C
Memankoi. Maremaruyeckass IIOCTaHOBKA — 33Jaud  JUIsl  pEakUMM C  MPOU3BOJIBHON
CTEXHOMETpHUUECKON cxeMo. @opmynrpoBka 3aaaun Komm — 3a1aun ¢ Ha4alIbHBIMHU YCIOBHSIMU.
PasHOoCTHOE mpencTaBieHHE CHUCTEMbl OOBIKHOBEHHBIX  JTU(PGEPEHINATbHBIX  YpaBHEHHH.
[Toctpoenrne uHGOPMAIMOHHON MAaTpHIlbl s BbIOOpa anropuTMma pemieHus. ['paduueckoe
NpeCTaBICHNE aJITOPUTMA PEIICHHs B BUJIE OJIOK-CXEMBI pacyera.

2.8. MaremaTnyeckoe MOJETUPOBAHUE CTAIMOHAPHBIX PEXUMOB B TPYOUATBHIX PEAKTOpPAx C
IPSIMOTOYHBIM M TPOTHMBOTOYHBIM JABM)KEHHEM TEIUIOHOCHUTENEH. MaremaThdeckas MOCTaHOBKA
3a/1a4u JJI1 PEaKUH ¢ KOHKPETHOM CTeXMOMETpHUYecKor cxemon. @opmynupoBka 3anaun Komm —
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3a[]a4M C HAYaJIbHBIMH YCIIOBUSIMHU M KpPAa€BOM 3a/1a4M — 3a1a4M ¢ KPAEBBIMU YCIOBHAMHU. Pa3zHOCTHOE
NpEJCTaBICHUE CHCTEM OOBIKHOBEHHBIX Ju(depeHIHanbHbIX  ypaBHeHHH. IlocTpoenue
MH(QOPMALIMOHHBIX MAaTpULl A BBIOOpPAa aJrOpUTMOB peleHus. I'paduyeckoe mnpencraBieHue
QITOPUTMOB pPEIICHUS B BUJE OJIOK-CXEMBI pacyera.

2.9. MaremaTuueckoe MOJEIUPOBAaHUE HECTALMOHAPHBIX PEKUMOB IIPOLIECCOB B TPyOUaThIX
peaKTopax M YUCIIEHHBIC AITOPUTMBI JUCKPETH3AIMU JJIsl PEICHUS CHCTEM Au(QepeHIInaTIbHbIX
YPaBHEHUI C YAaCTHBIMM IIPOM3BOJHBIMHA. MaremaTHdeckas IOCTaHOBKA 3aJadd Ul PEaKUuu ¢
KOHKPETHOM CTEXHOMETPUUYECKON cxeMoH. DOpMyJIMpOBKA HAYAJIBHBIX M TPAHUYHBIX YCIIOBHM.
Juddepenumanbable ypaBHEHUS B YACTHBIX POU3BOAHBIX - JUIMITUYECKOIO, Iapad0oIMYEcKoro U
TUMEepOOINYECKOTO  THUIIOB. AJNTOPUTMBI  PEUICHUS ypaBHEHMH MNapaboNMYecKoro  THIIA.
Maremarnueckass MOJEIb XHMHUYECKOTO IIPEBPAILEHUS B H30TCPMUYECKUX YCIOBUAX UL
HECTAIMOHAPHOTO MpoIlecca B TPYOUaThIX anmapaTax ¢ y4eTOM MPOJOJIBHOTO IMEPEMEIINBAHUS H C
IpPUMEHEHHEM OJHOoIapamMeTprueckon Auddy3noHHOM Moen 1715l OMMCAHUS THAPOJMHAMUYECKOM
00CTaHOBKH B PEAKIIMOHHOM IIOTOKE. AJITOPUTMBI PELLIEHUS B BUJIE CUCTEM HEJIMHENHBIX YPaBHEHUH,
a Takyke OOBIKHOBEHHBIX U (pepeHnanbHbIX YpaBHEHUI IEPBOrO U BTOPOTO MOPSAAKOB.

2.10. Maremaruyeckoe MOJEIMPOBAHUE CTALMOHAPHBIX pPEXHMOB IIPOLECCOB HEMPEPBHIBHON
MHOIOKOMIIOHEHTHOM pekTudukauu u abcopbumu. MaremaTuueckoe OIKMCaHuEe Ipoliecca
MHOTOKOMIIOHEHTHOH pEeKTH(QHUKAUUU B Tapeiap4yaroil KojoHHe. MopaenupoBanue (ha30BOro
paBHOBECHsI M IIPOLIECCAa MAacCOIlepelayd Ha TapejKkaXx B MHOIOKOMIIOHEHTHBIX CHCTEMax. YueT
TETUIOBBIX OaJlaHCOB Ha TapeiKax Mpy MOAETHPOBAHUU MPOIECcca B PEKTH()HUKAIMOHHOW KOJIOHHE.
JIeKOMIIO3MIIMOHHBIM  aNrOpUTM pacueTa Ipolecca peKTU(GHUKAIMM B KOJOHHOM armapare.
MareMaTH4ecKoe OIMCaHHEe MPOLECCa MHOTOKOMIIOHEHTHOW a0copOuuu B HACAAOYHOH KOJIOHHE.
MonenupoBaHue pouecca MHOrOKOMIIOHEHTHON MaccoINepeaad B CEKIMIX HACaJOUYHON KOJIOHHBI.
ANTOPUTM pelIeHus] KpaeBoH 3aJadyu JJIsl MOJCIUPOBAHMS Ipolecca adcopOIuu B HAcaJI0YHOU
KOJIOHHE.

Pa3nes 3. OcHOBBI ONITUMHU3AIIUH XUMHKO-TEXHOJIOTHYECKHX MPOLECCOB.

3.1. Pemenue 3a1a4 onTUMHU3ALUH C TEPMOAMHAMUYECKUMU, TEXHOJIOTMYECKUMHU, SKOHOMUUYECKUMU,
TEXHUKO-’KOHOMMYECKUMHU U JKOJOTMYECKUMH KPUTEPUSAMHU ONTUMANbHOCTH. OnTHMaibHbIE
pecypcocoeperatomrie  XTII. BpiGbop kpuTepueB onTUMambHOCTU  (U€NEBbIX  (QYHKIU).
®opMyIUpOBKa  MHOTOKpUTEpPHATbHOM  3agaun  onTuUMM3aluu. (OCOOEHHOCTH  peUIeHUs
onTUMH3alMOHHBIX 3a1a4 XTIl npyu HaIM4YMK HECKONBKUX KPUTEPUEB ONTUMAJIbHOCTH, OBPa)KHOM
XapakTepe 1eeBoi QyHKIMY U HAJIMYUU OTpaHudYeHuit 1-ro u 2-ro poja.

3.2. AnropurMbl OJHOMEPHOM M MHOTOMEPHOH ONTUMH3aluU. MeTonbl CKaHUPOBaHUS,
JIOKaJIM3allud 3KCTPEMyMa, 30JI0TOro cedeHus u uucen PuOoHaun B ciydae OJAHOMEPHOM
ONTUMH3AIMKU. MeToabl MHOTOMEPHOM ONTHUMH3ALMU HYJIEBOTO, IEPBOTO U BTOPOTO IOPSIIKOB.
CummnnekcHble, ciydailHble M TpaJMEHTHbIE METOAbl MHOIOMEpPHOM onTumHu3auuu. Mertox
mTpadHbIX GYHKIUHA.

3aki0ueHue.

A. Ilpumenenne komnbroTepHbix Moaenel XTI npu npoekTHpoBaHNN XUMHYECKHUX IIPOU3BOICTB —
B CAIIP. 3agaun cucrem aBromarusupoBaHHoro npoexktupoBanusi (CAIIP) u crpykrypa cucrem
KOMITBIOTEPHOT0 TNpoekTupoBanus. VHpopmannonHoe n marematnueckoe oOecrneuenue CAIIP.
ABTOMaTH3UPOBAHHOE MPOECKTUPOBAHUE C IPUMEHEHHEM KOoMIbIOTepHBIX Moaeneit XTII.

b. IIpumenenue komnerotepHbix Moaenend XTI npu ynpaBiaeHUN TEXHOIOIMYECKUMHU ITPOLIECCAMU
— B ACVTIIL KomnerorepHoe monenupoBanne XTIl B pexume peanbHOro BpemeHu. CUCTEMBI
OpsMOro  IUQPOBOro  (KOMIBIOTEPHOI0)  YIPaBICHUS  TEXHOJIOTMYECKHMMM  IPOLIECCAMHU.
OcobenHoctu peanuzanuu KommbloTepHbIXx Mozenei XTIl B aBTOMaTH3MPOBAHHBIX CHCTEMax
ynpasieHHus TexHosiornueckumu npoueccamu (ACYTII).

4.00beM Y4eOHOH TMCHUNJINHBI:

O0BbeM TUCHUTIINHBI

Bup yuyeoHoii padornl Akan. | Actp.

4. Y.

3E
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Oo61asi TPY10eMKOCTh TUCIHILTHHBI 4 144 108

KoHnTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 1,78 64 48
Jlexnun 0,44 16 12
ITpaktrueckue 3ansatus (113) 1,33 48 36
Jlaboparopusbie paboTsl (JIP) - - -
CamocTosiTeJIbHasi padoTa 1,22 80 63
KoHTtakTHas camocTosTenbHas paboTa 0,6 0,45
1,22
CaMocCTOsITeTbHOE N3YUCHUE PA3/ICTIOB IUCITUTLIMHBI 79,4 59,55

3a4eT ¢ OLEHKOM

Buja uToroBoro KOHTpoJIs:
A P KypcoBas paGora

Tpek 4 - TexHOJOTHSI TOHKOI'0 OPraHUYeCcKoro CHHTe3a

AHHOTaNUs padoyeil MPOrpaMMbl AU CHUILIMHBI
Teopusi XUMHKO-TEXHOJIOTHYECKHUX MPOLECCOB TOHKOI0 OPraHUYeCcKOro CHHTe3a
(b1.B./1B.01.03.01)

1. Heap JAUCOMIJIMHBI. Pa3BUTHE Yy CTYACHTOB HAaBBIKOB KOJIMYECTBEHHOW  OIICHKH
TEPMOJIMHAMHYECKUX ¥ KHHETHYECKUX 3aKOHOMEPHOCTEH OpraHMYeCKHX peakiuil, MpUMEHEHHE
COBPEMEHHBIX XMMHMUYECKUX M (PU3UKO-XUMUYECKUX METOJOB HUCCIICOBAHMS IJIsl YCTAaHOBIICHUS
MEXaHU3Ma PEeaKILHil.

2. B pe3yJbTare n3yuyeHHus JUCHUIIIUHBI 00yYalOIMIiCS 10JI2KEeH:

Obaaoamye cnenyomUMyA KOMIETEHIMSIMU U HHIAUKATOPaMH UX JOCTHKECHUS:

VK-1.1; YK-1.2; YK-1.3; YK-1.4; [IK-2.1; TIK-2.2; TIK-5.1; T1K-5.2; T1K-5.3

3nams:

— aNrOpUTM TMOJXOJa K HCCIENOBAHUIO OPraHUYECKHX pEaKUUd C HCIOJIb30BAHUEM CIIOKHBIX
COCIMHEHW;

— BO3MOXXHOCTH HUCIOJIb30BAHUS PE30HAHCHBIX METO/I0B MCCIIEIOBAaHNS OPIraHUYECKUX peaKkIuil 1uis
UX KOJIMYECTBEHHOH OICHKH.

Ymemn:

— OIIpeNeNATh KWHETHYECKHE MapaMeTphI MpoIecca;

— COOTHOCUTh MEXaHU3M pEaKLUU C TEPMOJMHAMMUYECKUMHM M KUHETHYECKHMMHM I10Ka3aTesIIMU
nporiecca;

—  HCIONB30BaTh  (U3MKO-XMMMUYECKHE  METOAbl  HCCIENOBaHMS IS ONpeNeieHus
TEPMOJIMHAMHUYECKIX ¥ KHHETUYECKUX ITOKa3aTelel mporecca.

Braoemy:

— HaBBIKAMU OIEHKH JIOCTOBEPHOCTH IOYUYE€HHBIX JTAHHBIX;

— METOAaMHU Pa3pabOTKu (PU3MKO-XUMHUECKUX OCHOB CHHTE€3a HOBBIX XMMHYECKHUX COEAMHEHUH ¢
3aJJaHHBIMH CBOMCTBAMH M WX BBIJICIICHUSI.

3. Kpatkoe coaep:kanue AU CUHIIUHBI

Bonbmoe BHMMaHWE TIpH PAcCMOTPEHHWH MartepHaia YAEISIeTCS TEOPHUU DIEKTPOPHILHOTO,
HYKJICO(UIBHOTO U PaIMKAIBLHOTO 3aMELICHUS B ApOMaTUYECKOM psiy. 3/1€Ch e PacCMaTpUBAIOTCS
KOJINYECTBEHHAsI OIIEHKA BIUSHHS 3aMECTHTENEeHd Ha CKOPOCTh PA3JIMYHBIX pEaKIUi, BIHSHUE
pacTBopuTeneil, coaeBoro agpeKxTa Ha CKOPOCTh PeakIfii B apOMaTHIECKOM psy.

[TpuBoAsTCS CBENEHMS O CITOCOOAX MCCIIEOBAHUSI XUMHUYECKUX PEAKINA, O TIPUMEHEHUH (PH3HKO-
XUMUYECKHX METOJOB I MJIECHTHU(UKALMU W YCTAHOBJIEHUS CTPYKTYpPHl OpraHMYECKUX
COCIMHEHUH, B OCHOBHOM apOMaTHYECKOTO psjaa, UIsl J0Ka3aTreabCcTBa  00pa30BaHUS
POMEXYTOUHBIX MpOAYKTOB. JlanbHellnee pa3BUTHE HAXOAUT METOJUKA KHHETHYECKOTO
UCCIIEIOBAaHUST XMMHYECKMX pPEaKIWd, OCHOBBI W OOIIME TNPUHIMIBI OO0pabOTKM H aHaln3a
KUHETHYECKUX IKCIIEPUMEHTAIBHBIX TaHHBIX.
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4. O0beM yueOHOo# TUCHUIIJIMHBI:

O0beM TMCUMILUTHHBI
Bun yuyeOHo# padoThI Axax, | Actp.
3E
4. 4.

O01masi TPyA10eMKOCTh TUCIHILTHHBI 5 180 135
KonrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHUS: 2,67 96 72
Jlexkuun 1,78 64 48
[Tpaktrueckue 3ansatus (113) 0,89 32 24
Jlaboparopusbie pabotsl (JIP) - - -
CamocTosiTeJIbHasi padoTa 2,33 84 63
KonTtaktHas camocrositenbHasi pabota 0,4 0,3

2,33
CamMocCTOosITeIbHOC H3YUYCHHE Pa3/IeTIOB JUCITUILUIMHBI 83,6 62,7
Bua uTOroBOro KOHTpOJIA: 3ayeT c OLEHKOI

AHHOTaNuUA padoyeil MPOrpaMMbl JUCUUIIIMHBI
Xumus 4 TexHoorusi oprannyeckux Bemects (b1.B./1B.01.03.02)

1. Heap AMCHMIUIMHBI: Pa3BUTHE Yy CTYACHTOB HAaBBIKOB aHajJIM3a 3aKOHOMEPHOCTEW C LEJbIO
BBISIBJICHHSI 3HAUEHHSI MPOJYKTOB OPTaHMYECKOTO CHHTE3a JJIsl IIPOU3BOJICTBA Psiia OPTaHUIECKUX
BEIIIECTB, UCIOJIB3YEMBIX B PA3JIHMUHBIX OTPACIISAX MPOMBIIUIEHHOCTH, HAPOJIHOTO XO3SICTBA H T.JI.
2. B pe3yabTare H3y4eHHs JUCHMILIMHBI 00y4AIOIMIICA JOJIKEH:

Obnadamye CleAyIOMAMA KOMIIETCHIIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

VYK-1.1; YK-1.2; YK-1.3; YK-1.4; [IK-3.1; TIK-3.2; T1K-3.3; I1K-1.1; [1K-1.2; [IK-1.3.

3uamo:

— OCHOBHBIE METOJIbl CHHTE€3a OTAENbHBIX IPEICTaBUTENIEH KJIACCOB OPraHMYECKHUX BELIECTB U
CTIOCOOBI BBIJICIIEHUS] OCHOBHBIX M TOOOYHBIX MPOAYKTOB;

— OCHOBHBIE THIIbl, KOHCTPYKTHBHbIE OCOOEHHOCTM U MPHHUUN pPabOThl pPEAKTOPOB U
COITYTCTBYIOIIETO 000PYAOBAHUS IS TPOBEACHUS OPTaHMYECKOTO CUHTE3a;

— TEXHOJIOTUYECKHE MPOIECChl MPOU3BOACTBA U METOABI KOHTPOJIS KAaueCTBa ChIPbS U MPOAYKTOB
IPOM3BOJICTBA;

— METO/1bl UICHTU(UKALMU U KOJIMYECTBEHHOTO ONPEIeNIEHHs] TPOIYKTOB OPraHUYECKOr0 CHHTE3a;
— 00JIacTH IPUMEHEHUS MTPOYKTOB OPTraHUYECKOTO CHHTE3A.

Ymemn:

— pa3paboTaTh cXeMy CHHTE3a IIeJIE€BOr0 MPOIyKTa;

— 000CHOBBIBATh MapaMeTpbl TEXHOJIOIMYECKOT0 IpoIiecca MPOU3BOJICTBA OPIraHUYECKUX BEIECTB C
IENTBI0 TIOTYYEeHUSI KOHEYHOTO TIPOJTyKTa C 3aIaHHBIMU CBOHCTBAMU;

— 000CHOBBIBaTh BbIOOP Hanbosee 3p(PEeKTUBHBIX TEXHOIOIUH OPraHNYECKUX BELIECTB.

Bnaoemw:

— OCHOBHBIMH ITPUHLUIIAMH CTPATETUU OPraHUYECKOTO CUHTE3a;

— TIOHATHUSMH 00 OCHOBHBIX HAyYHO-TEXHHUYECKHMX MPOOJIEMax H TMEPCHEKTHBAX pPa3BUTHUS
POM3BOJICTBA OPraHUYECKHUX BEILECTB;

— HAayYHBIMH OCHOBAMH CIIOCOOOB TIEpepabOTKH TMPHPOTHOTO CHIPbS TPU PEIICHUH THITOBBIX
npodecCHOHATBHBIX 337a4, a TAK)KE HaXOAUTh CIIOCOOBI peIIeHul 3a/1a4, BBIXOASIIUX 32 MPeIeibl
KOMITETEHTHOCTH KOHKPETHOTO HAIPaBIICHHUSI.

3. KpaTkoe coaep:kaHue JMCHUIINHBI:

JucimiuimHa «XUMHSL W TEXHOJIOTHS OPTaHWYECKUX BEIIECTBY» JaeT CTYISHTaM OCHOBHBIC
NpPEJCTaBICHUS O METOAAaX CHHTE3a OPraHMYECKUX COEAMHEHUH, O TEXHOJIOTUH IOJIyYEHHS
ApPOMAaTHYECKHUX M TeTePOAPOMATHYECKIX COCIMHEHUH, 0 XUMHU3ME TPOIIECCOB, TIPOUCXOSIINX TIPH
3TOM. Matepuai kiaccu(UIUpOBaH M0 BaKHEHIIIUM TEXHOJIOTHYECKUM MPOoIleccaM, HCIOIb3yEeMbIX
B OpPraHMYECKOM CHHTE3e: Cyab(UpOBaHWE, HUTPOBAaHHUE, TaJOreHUpOBaHUE W T.1. g Kaxmoro
mpolecca JIAlOTCSl Hay4yHble M TEXHOJIOTUYECKHWE OCHOBBI, PAacCMAaTPUBAIOTCS  BOIPOCHI
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MPaKTUYECKOTO TPOBEJACHUS pEaKIWii B TPOMBIIUICHHBIX arapaTrax, JaloTcs CBEACHHUS O
TEXHOJIOTMH BaKHEHIIMX MTPOTYKTOB.

B xoH11e M3105KeHNs MaTepHaia 1o JaHHON TUCIUTIINHE TPUBOISATCS CBEICHHS 00 OUMCTKE CTOYHBIX
BOJI M OTXO/ISILIUX T'a30B B MPOU3BOJICTBAX APOMATHUYECKUX BEIIECTB (MPOMEKYTOUHBIX MPOTYKTOB)
Y METOJIaX UX OYUCTKH.

4.00beM Y4eOHOH TMCHUIINHBI:

O0BeM TUCHUIIINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
4. 4.

O01asi TPY10€MKOCTh TUCHHILIHHBI 6 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 1,78 64 48
Jlexun 1,33 48 36
[IpakTnueckue 3ansatus (113) 0,44 16 12
JlabopaTopHsie padoTsl (JIP) - - -
CamocTosiTesibHasi padoTa 3,22 116 87
KoHTakTHas camocTosTenbpHas pabora - -

3,22
CamocTosiTeIbHOE U3YUCHHE Pa3IeTIOB JUCIIUILIMHBI 116 87
Buja koHTpoOJIA:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeKyTOYHAs aTTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7
Buj HTOroBOro KOHTPOJIs: JK3aMeH

AHHOTanuUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
HccnenoBanue M CHHTE3 MAJOTOHHAKHBIX oprannyeckux npoaykros (b1.B./1B.01.03.03)

1. Ieab TUCHUIUIMHBI. O3HAKOMHTH U PACKPBITH BO3MOXKHOCTHU HKCIEPUMEHTAIbHBIX METOJIOB
TOHKOTO OPTaHMYECKOTO CHHTE3a, HAYYUTh 00y4aIoNerocs BUETh 00JACTH U MPEACITbl TIPUMEHEHUS
9TUX METOJIOB UCCIIEJIOBAHMS, YETKO MOHUMATh UX MPUHIUITHATBHBIE BOSMOKHOCTU U OTPAaHUYEHUS
IIPH PEIICHUH KOHKPETHBIX IKCIIEPUMEHTAIBHBIX 3a/1a4.

2.B pe3yabTaTe U3y4eHus: AUCHUIIMHBI 00yYAIOLIUICH T0/IKEH:

Obnadams CleyOUMMA KOMIIETCHIIUSIMU U UHIAMKATOPAMH MX JOCTHKCHHUS:

VK-1.1; YK-1.2; YK-1.3; YK-1.4; I1K-2.1; I1IK-2.2; IIK-5.1; T1K-5.2; TIK-5.3

Buame:

- OCHOBHBIE MPUHIUIIBI paOOTHI B HAYYHOU J1ab0paTopuu;

- TPUHIMIBI U KIACCH(PHUKAIUIO XPOMATOTPAPUIECKHX METOAOB, MPUMEHUMBIX K Pa3IUIHBIM
KJIaccaM MPOMEKYTOYHBIX COSAMHEHUN;

- TEXHHYECKHUE METOJbl CHHTE3a, CBOWCTBA M OOJIACTH MPUMEHECHHS MPOMEKYTOUHBIX MPOTYKTOB
OCHOBHBIX XMMHUYECKUX KJIACCOB BEIIECTB U MTUTMEHTHPOBAHHBIX JJAKOKPACOYHBIX MAaTEPHAIIOB.
Ymemn:

- YCTaHaBIMBATh CTPOCHHE BEIIECTB, HCXOAS M3 XHUMHUYECKUX CBOWCTB M CHEKTPaIbHBIX
XapaKTePUCTHK;

- OCYIIECTBIIATH KOHTPOJIb MPOTEKAHHS XUMUYECKOTO MPOIIeCcca;

- BBITIOJTHATH KAYECTBCHHBIC PEAKIIUK Ha (YHKIIMOHATBHBIC TPYIIITHI.

Bnaoems.:

- OCHOBHBIMHU METOIAMH TEXHUYECKOH 0€30I1aCHOCTH;

- METOJAaMH DKCIEPUMEHTAIBbHBIX padOT MO TOJYyYEHHIO MPOMEKYTOUHBIX COEIUHEHUH C
MPUMEHEHUEM XHMHYECKOU IMTOCY/IBI U 000PYIOBAHUS;

- METO/IaMH BBIJICJICHUS K OYUCTKH KOHEYHBIX MPOTYKTOB;
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- METOJIaMU UJCHTU(DHUKAIIMN U OTIPE/ICTICHUS KaueCTBAa MOTYIPOTYKTOB.

3. KpaTkoe conep:xkaHue TUCHUILINHBI

JlaHHash JUCHMIIMHA TI03BOJIIET HA TMPAKTHKE B JIAOOPATOPHBIX YCIOBUSX IPUMEHHTH
TEOPETUUECKHUE 3HAHUS, KOTOPHIE OBLIN MOJYUYEHBI CTYJIEHTOM MPU U3YyYEHUU JUCIHUTUIMHBI « XUMUS
Y TEXHOJIOTHSI OPraHMYECKUX BEIIECTB». B mporecce mpoxokaeHus J1abopaTopHBIX padOT CTYICHT
U3YYUT TPOLECCHl CYIThb(PUPOBAHUS, HUTPOBAHUS U T.A. UCXOJHBIX BEIIECTB, TAKMX KaK OCH3O0I,
TOJTYOJI, KCUJIOJIBI. [[J1s1 OIleHKH ITYOMHBI TPOTEKAHUS PEaKIIUi H YMCTOTHI COSUHEHUHN, a TAKXKE JJIs
MOJITBEPIKJICHUSI UX CTPOCHHS B XOJI€ MPOBEACHUS JTAOOPATOPHBIX PA0OT O0YUAIONIHIICS HAYIUTHCS
HCITOJIB30BaTh XpoMaTorpaduueckue u GU3HKO-XUMHUECKUE METO/IbI aHAJIHU3A.

4. O6beM yueOHOI JUCHMIJIMHBI:

O0BbeM TUCHUILINHEBI
Bup yueOHoii padoThl Axax, | Acip.
3E
4, 4.
Oo61asi TPY10eMKOCTh TUCIHILIHHBI 7 252 189
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 3,56 128 96
Jleknnu - - -
[IpakTuueckue 3anstus (113) - - -
JlabopaTopHsie paboTsl (JIP) 3,56 128 96
CamocrosiTesibHas padoTa 3,44 124 93
KoHTtakTHas camocTosTenbHas pabora 344 0,2 0,15
CaMOoCTOSITEIbHOS N3YUCHUE PA3JICIIOB IUCITUTLIHMHBI ' 123,8 | 92,85
Bua HTOrOBOro KOHTpPOJIst: 3auer

AHHOTanus padoyeil MPOrpaMMbl JUCHUNIMHBI
XuMHS 4 TeXHOJIOTUA oprann4vecknx kpacuresei (b1.B./1B.01.03.04)

1. Heap aUCHMIUIMHBI. (HOPMUPOBAHHE COBOKYIMHOCTH CHCTEMAaTH3MPOBAHHBIX 3HAHUH W
NPaKTUYECKUX HAaBBIKOB B 00JIACTH KPacsAILIMX BELIECTB C ONPEACICHHBIMH CBETOMOIIOIAOIINMH,
KOJIODUCTHUECKUMH  XapaKTEPUCTHKAMH W KOMIUIEKCOM  (PM3MKOXMMHYECKHX  CBOWCTB,
MO3BOJISIOIINM MX IPUMEHSTh B Pa3JIMUYHBIX HAYyYHO-TEXHUYECKUX 00IacTAX.

2. B pe3yabTaTte u3y4yeHus TUCHMIJIMHBI 00y4AIOIIMIICA T0/IKEH:

Obnadamye cleayOMUMU KOMIIETCHIIUAMHU ¥ HHAUKATOPAMH UX JTOCTH)KEHUS:

MK-3.1; 1IK-3.2; TIK-3.3; TIK-5.1; T1K-5.2; [1K-5.3; [1K-6.1; TTK-6.2; TTK-6.3

3namu:

— TEXHWYECKHE METOJbl CHHTE3a, CBOWCTBA W 00JacTH TPHUMEHEHHS KpacuTelell OCHOBHBIX
XUMHUYECKHX KJIacCOB;

— TPUHIUIBI OCYIIECTBICHUS M TEXHOJIOTHYECKOe O(POPMIICHHE THIOBBIX CTAIHi MPOU3BOJICTBA
IpeJcTaBUTeNIel OCHOBHBIX KJIaCCOB KpacHUTENEH;

— TIPOMBINUICHHBIE CIIOCOOBI BBIIEICHUS, OYMCTKH, aHAIW3a W TIOJYYEHHS BBITYCKHBIX (HhopM
KpacuTelen.

Ymems:

— BBISABIIAITH 3JIEMEHTHI XpOMO(OPHOH CHCTEMBI KpacuTelNell, ycTaHaBIUBaTh €€ BUJ U CTPYKTYPY,
NIPOTHO3MPOBATH BIHMSIHAE CTPYKTYPHBIX H3MEHEHUI B MOJIEKYJIE Ha €€ IIBETOBBIE XapaKTEPUCTHKH;
— OIpeNeNIATh O0JIACTH U CIOCO0 MPAKTHYECKOTO MPUMEHEHUs KPacUTelNs M0 €ro XMMUYECKOMY U
IPOCTPAHCTBEHHOMY CTPOCHHIO.

Bnaoemw:

— METOJITaMH CHHTE3a, BBIJICIICHUS U OYACTKU KpacHuTeNel, MACHTU(DUKAIIMH U OTIPEIeIICHIS Ka4eCTBa
KpacuTesen.

3. Kpartkoe coep:kaHue M CHUATIAHBI
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JucrunnuHa «XUMHS ¥ TEXHOJIOTHS OPTaHUYECKUX KPACHTENICH» BKIIOYACT TMOJIOKEHUS TEOPHUH
[BETHOCTU OPraHWYECKUX COCAMHEHUH, KOTOpas IMO3BOJIAET MPEACKa3aTh BIUSHUE CTPYKTYPHBIX
W3MEHEHUH B MOJIEKYJIe Ha €€ IIBETOBBIC XapaKTEPUCTUKHU. B X0/1e M3ydeHUs TUCIUTIINHBI CTYICHT
3HAKOMUTCA C MPAKTUYECKUMU BO3MOXXHOCTSMH M OTPAaHUYEHUSIMU CXEM CHHTE€3a OCHOBHBIX
XUMHUYECKHUX KJIACCOB KpAacHTENIeH, XUMHU3MOM PEaKIui, YCIOBHIMHU MX ITPOBEICHUsI, 000CHOBAaHHUEM
OCOOCHHOCTEH TEXHOJOTMH THUIOBBIX KpacHTeNel, o0lacTsMU WX NPUMEHEHHS. 3HAYUTEIBHOE
BHUMAaHHUE YJEIAETCS 3aKIIOYUTEIBHBIM OIEpalusM MPOU3BOJCTBA KpacUTEIEH — BBIICICHUE U3
pacTBOPOB, CYIIKE, AUCIEPTUPOBAHUIO, MOBBLIINICHUIO arperaTUBHON YCTOWYMBOCTH, MOJYYEHUIO
ONTUMAJIBHBIX BBITYCKHBIX (POpPM KpacuTesei.

4.00beM yueOHO# AUCUUIJIMHBI:

O0BbeM TUCHUTIINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
4, 4.

Oo61asi TPY10eMKOCTh TUCIHILIHHBI 9 324 243
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 4,44 160 120
Jlexun 1,78 64 48
[IpakTuueckue 3anstus (113) - - -
JlabopaTopHsie paboTsl (JIP) 2,66 96 72
CamocrosiTeJibHas pa6oTa 3,56 128 96
KoHTtakTHas camocTosTenbHas pabora - -

3,56
CaMocTosITeIbHOE U3YUEHUE PA3/AEI0B IUCIUILIUHbI 128 96
Buja koHTpoOJIA:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeKyTOYHAs aTTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7
Bua HTOroBOro KOHTpPOJIst: IK3aMeH

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
OcHoBbl TexHoJsioruu kpamenus (b1.B./1B.01.03.05)

1. Heap aucoMmJIMHBI. (QOpMHUpOBaHHME Yy OOy4aromlerocss NPaKTHYECKUX 3HAHUU O
TEXHOJIOTHYECKOM O(DOPMIICHUH MPOIECCOB KPAIICHUS M PACIBEUUBAHUS MATEPHAIIOB PA3IUYHOTO
Ha3HAUYCHHUS.

2.B pe3yabTare u3yueHus JUCUUIIMHBI 00yYAOUIUICS T0JIKEH:

OO6nagath cIeayOIMMI KOMIIETEHIUSMU U HHAUKATOPAMU UX TOCTHKEHUS:

VYK-1.1; YK-1.2; YK-1.3; YK-1.4; I1K-3.1; T1K-3.2; I1K-3.3; I[1K-1.1; TTIK-1.2; [TK-1.3

Suamo:

— KJacCU(UKAIMIO TOJMMEPHBIX BOJOKHOOOPA3YIOIIMX MAaTEepUajoB, CMOCOOBI WX TOTy4YEHUs,
XUMHUYECKHE U (PU3UKO-XUMHUYECKHE CBOMCTBA, UIMETh MPEJCTABICHHUE O TIOJrOTOBKE BOJOKHHCTHIX
MaTepHuasoB K KpaleHUIo.

Ymems:

— OTpeNeNsaTh 00JIACTH U CIOCOOBI MPAKTHYECKOTO MPUMEHEHHUSI KPACUTENS TI0 €r0 TEXHUYECKOMY
Ha3BaHHIO;

— OIICHUBATh YCTOWYHUBOCTh OKPACOK K PA3IMYHBIM BUaM BHEITHUX BO3JCHCTBUM.

Braoems:

— HaBBIKAMHU OIIEHKH KOJOPUCTUYECKHX CBOWCTB KpacuUTelled M 3HAaHUSIMH O METOJMKax
OJTHOIIBETHOTO (TJIAIKOTO0) KpallleH!sI TKaHEeH, MPSKH U T.J1.

3. Kparkoe cogep:xanue JTUCUMILIHHbI

Brenenue. [Ilpenmer «OCHOBBI TEXHOJIOTUU KPALLIEHUS.
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OCco0EHHOCTH MOJIEKYIISIPHOTO CTPOSHUSI U HAIMOJICKYJIIPHON CTPYKTYPBI TEKCTHIHHBIX BOJIOKOH.
[{uk;1 MOArOTOBKH BOJIOKOH K KPAILIEHUIO.

CtpoeHue M CBOMCTBa pacTBOpPOB Kpacutened. CTaauu mpoliecca KparieHHus. TeXHOJIOTHYecKoe
oopmIIeHHE TIPOILIECCOB TIAAKOrO KpaimieHus. KpalieHue pa3iudHbIMH KjlaccaMd KpacUTENeH,
CIOCOOBI 3aKPeIJICHUsT HAa BOJIOKHAX, MHTCHCH(PUKALIMS COPOITMU KPaCUTEIICH, PEKMUMBI KPAIIICHHUS.
4. O6beM yueOHOi JUCHMIJIMHBI:

O0BeM TUCHUIIINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
q. 9.

O01masi TpyA0€eMKOCTh M CIUTLIHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 1,39 50 37,5
Jlexnun 0,44 16 12
[IpakTnueckue 3ansatus (113) 0,44 16 12
JlabopaTopHsie padoTsl (JIP) 0,5 18 13,5
CamocrosiTeJibHas padoTa 0,61 22 16,5
KoHTakTHas camocTosiTelIbHas padoTa - -

0,61
CaMocTosITeIbHOE U3YUEHUE PA3/AEI0B IUCIUILIMHbI 22 16,5
Buja koHTpoOJIA:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeKyTOYHAs aTTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7
Buja HTOroBOro KOHTpPOJIst: JK3aMeH

AHHOTanuUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
KBaHTOBO-XUMHYeCKNH AHAJIN3 CTPOEHNSI U CBOMCTB OPraHMYeCKUX COoeIMHEeHUit
(b1.B.1B.01.03.06)

1. leap TUCHHUILUIMHBI. SBIIIETCS (OPMUPOBAHUE Y 00YUAFOIIECTOCS CHCTEMAaTHISCKOTO TOIX0/1a K
aHaIIM3y PEaKIMOHHON CIOCOOHOCTH (PU3UKO-XUMUYECKUX CBOMCTB OPTaHUYECKUX COCTUHEHHH B
paMKax TeOpHH MOJICKYJISIPHBIX OpOHUTAJICH.

2. B pe3yJbTare n3yuyeHHus JMCHUIIUHBI 00yYalOIIMIiCSl 10JIKEeH:

Obnadams CenyONMMA KOMIIETCHIIUSAMHU U UHIANKATOPAMH MX JOCTHKCHHUS

IIK-2.1; [1K-2.2; TIK-2.3; T1K-4.1; T1K-4.2; I1K-4.3.

Suame:

— OCHOBHBIE METOJBI TEOPETUYECKOTO pacuyéra CBONCTB HMHAMBHIYAILHOTO OPTaHUYECKOTO
COCIUHEHMS;

— TEOPETHUYECKHE OCHOBBI (PU3UKO-XUMUYECKUX METOJOB aHaiu3a U 00JacTH HX Iernecoo0pa3Hoi
MPUMEHUMOCTH, HCXOJIS1 U3 XapaKTEPUCTHUK TOTO WJIM HHOTO METO/IA.

Ymems:

— BBIOMPATH METO]] aHAIN3a JIJIS PEIICHUS KOHKPETHON aHATMTUYECKOMN 3a1a9; — IPOTHO3UPOBATH U
MHTEPIPETUPOBATh PA3NUYHBIC 3apETUCTPUPOBAHHBIE CIEKTPHI TPH BBEACHUHM 3aMECTHTENeH
JOHOPHOTO WJIH aKIIETITOPHOTO XapaKTepa B Pa3IMYHbIC TTOJIOKEHUS MOJICKYIIBI.

Braoems:

— HaBBIKAMHU pacyeTa, CTAaTUCTUYECKON 0OpabOTKON W HWHTEpIpeTanuel pe3yabTaToOB pacyeTra u
aHajau3a

3. KpaTkoe conep:kaHue THCHUTIIAHBI

OO6mas knaccuduKals U XapaKTepUCTUKA METOI0OB KBAHTOBOM XMMHUH.

MeTto1 MONEKYIAPHON MEXAHUKH.
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Metona MoneKyIsIpHBIX opOuTaneid. [I[puMeHeHne MeToaa MOJIEKYIIIPHBIX OpOUTANICH 71l aHATN3a
CBOWCTB M PEAKIIMOHHOHN CITIOCOOHOCTH OPTaHUYECKUX COCTMHEHUH.

3aKIroYeHue.

4. O6beM yueOHOi JUCHMIJIMHBI:

O0BeM TUCHUILINHBI

Bup yueOHoii padoThl

3E Axkaa. | Acrp.
q, 9,
O01asi TpyA0€eMKOCTh M CHUTLIHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlexuuu 0,89 32 24

ITpakTuueckue 3ansrus (I13) - - -
JIaGoparopusbie padotsl (JIP) - - -
CamocTosiTesbHasi padoTa 2,11 76 57

KoHTtakTHas camocTosTebHas paboTa 511 0,4 0,3
CaMocTosITeIbHOE U3YUEHUE PA3/AEI0B IUCIUILIUHbI ' 75,6 56,7
Bua uTOroBOro KOHTpPOJIA: 3adeT ¢ OEeHKOH

AHHOTaN U padoyeil MPOrpaMMbl AU CHUIIIMHBI
OCHOBBI IPOEKTUPOBAHUSA U 000PY/I0BAHME NIPEINPUATHIA OPraHNYECKOTr0 CHHTE3a
(b1.B.1B.01.03.07)

1. Ieap TUCHMIUIMHBI: (OPMHUPOBAHNE 3HAHUNA METOAOB Pa3pabOTKH XUMHKOTEXHOJIOTHYECKUX
nporneccoB (XTII), cooTBeTcTBYIOMUX anmnapaTypHOTEXHOJOIMUECKUX CXEM Ul IPOU3BOJCTBA
OpPraHUYECKUX BEIIECTB.

2.B pe3ysbTate H3y4YeHHs JUCHHMIIJIMHBI 00y4AIOIHMIICA JOJIKeH:

O6nagath caeayOUMMI KOMIETEHIUSIMU U UHAUKATOPAMH UX JTIOCTHXKEHUS:

I1K-7.1; I1K-7.2; TIK-7.3; I1K-6.3

3nams:

— OCHOBHBIE TEHJEHIIUH Pa3BUTHS XMMUYECKON TEXHOJIOTUN;

— TIOCJEeOBAaTEIbHOCTh  BBINOJHEHUS IPOEKTHBIX pPacyeToB, OCOOEHHOCTH  BBINOJIHEHUS
MaTEpHAIbHBIX U TEIJIOBBIX PACUETOB TUIIOBBIX IPOLIECCOB OPraHUYECKOr0 CUHTESA;

— OCHOBHBIE BapUaHThI allllapaTypHO-TEXHOJIOTUYECKOT0 0()OPMIIEHHUS TUIIOBBIX MTPOLIECCOB.
Ymemn:

— peluaTh 33/a4u aHaJIN3a U CUHTE3a XMMHUKO-TEXHOJIOTMUYECKUX CUCTEM J1JIsl IPOU3BOCTBA TOHKOTO
OpPraHUYECKOT0 CHHTE3a;

— BBINIOJIHATH MaTepUallbHbIE, TEXHOJIOTUYECKHE, TEIIOBBIE pACUEThI PU MPOEKTUPOBAHUU.
Braoemy:

— HaBbIKaMHU pa3paboTKu U TIpadUyecKoro HU300pa)Ke€HHs aIapaTypHO-TEXHOJIOIMUYECKHUX CXEM,
TUIIOBOT'O XUMHUYECKOT0 000PYJOBAHUS U €r0 OTAEIbHBIX Y3JI0B.

3. Kpatkoe cogep:kanue A CUUINIUHBI

[Tpu u3y4eHnu JUCHUIUTMHBI 0c000€ BHUMAHUE YIENIeTCsl BOIPOCaM BIUSHUS yCIOBUM TPOBEACHUS
IIPOLIECCOB Ha BBIOOP KOHKPETHOTO TEXHOJIOTMUYECKOTO 000pYAOBaHUs, MOATOTOBKE JOCTOBEPHBIX
MCXOJIHBIX JJAHHBIX JUIs BBIITOJTHEHHS IIPOEKTOB, HABBIKaM pa3pabOTKHU TEXHOJIOTMUYECKUX CXEM IO X
ONMCAHUAM B TEXHOJIOTUYECKUX perjaMeHTaX M COOCTBEHHBIM JIaHHBIM, IIOJYyYEHHBIM B
JabopaTopuy TpH  BBINOJHEHUM KBAIM(UKAMOHHOW paboThl, NpaBWiIaM  H300pakeHus
anmnapaTypHO-TEXHOJOTHYECKMX CXEM C YYeTOM B3aUMOpPAcCHOJIOXKEHUS O0OpYyIOBaHHUS U €ro
TE€XHOJOTMYECKOI0 Ha3HAYECHHUS.

4.00beM Y4eOHOH TMCHUNJINHBI:

Bup y4eOHoii padoThI O0BLeM THCHHUILINHEI

174



3E Axkaa. | Acrp.
q, q,

O01mas Tpy10€eMKOCTh M CHUTLITHHBI 3 108 81
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 1,33 48 36
Jlexun 1,33 48 36
[Tpaktrueckue 3ansatus (113) - - -
Jlaboparopusbie paboTsl (JIP) - - -
CamocrosiTeJibHas padoTa 1,67 60 45
KoHTtakTHas camocTosTenbHas paboTa 0,4 0,3

1,67
CamocTosiTeIbHOE U3YUCHHE Pa3JIeTI0OB JUCIIUILIMHBI 59,6 44,7
Bujg HTOroBOro KOHTpPOJIsi: 3adeT ¢ OLEHKOM

Tpexku 5-8 - TexHosiorus u nepepadoTka NOJIMMepPOB U KOMIIO3UTOB
AHHOTaNUA padoyeil MPOrpaMMbl AU CHUNIHMHBI
«Xumus noaumepos» (b1.B.J1B.01.04.01)

1. Heap AUCHUNIMHBI COCTOUT B YCBOCHUU CTYJACHTAMH OCHOBHBIX HAIIPaBJICHUN COBPEMEHHOTO
pa3BUTHUS XHMHH BBICOKOMOJICKYJSIPHBIX COCIMHEHUH, OCOOCHHOCTEH CHHTE3a M CBOWCTB
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUHN U KIIFOUEBBIX BOIIPOCOB XMMHUH 3TOr0 KJIACCa COCAMHEHUM.

2. B pe3yibraTre H3y4YeHHsl JAUCHUILUIMHBI O0YYAWNIUICH MO NPOrpaMMe MAarucTpaTypbl
JOJIZKEeH .

Obnadams clenyOMMMA KOMIIETCHIIUSMU U UHIAUKATOPAMH UX JOCTHKECHHUS .

I1K-1.2, I1K-3.1, I1K-3.2, I1K-3.3, [1K-4.1, [1K-4.2, TIK-4.3

Suame:

— OCHOBHBIE CIIOCOOBI CHHTE3a BEICOKOMOJICKYIISIPHBIX COCIIMHCHU;

— KPUTEPUH )KUBOU TTOJIUMEPH3AIIHH;

— CTaAuM TOJHKOHJICHCAIIMOHHBIX TMPOLECCOB W  METOJbl  OCYIIECTBICHHS  PEaKIIHid
MTOJINKOHICHCAIINY; TPEHMYIIIECTBA U HEJTIOCTATKU KaXI0T0 U3 HUX;

— 0COOEHHOCTH TPEXMEPHON MOTUKOHICHCAIINH;

— OCHOBHBIC OTJIMYHMS PEAKIMH Ha MOJMMepax OT AHAJOTUYHBIX PEAKIH HU3KOMOJIECKYIISPHBIX
BEIIECTB; — TUIBI PEAKINI TECTPYKIIUU TOTUMEPHBIX MOJICKYIT,

— OCHOBHBIC PEAKIUH CITUBAHUS MAKPOMOJICKYII.

Ymems:

— OIIEHUBATh CKOPOCTH M CTETICHb MOJUMEPHU3AIINH 110 KHHETHUYECKUM TTapaMeTpam;

— BBIOpaTh ONTUMAIIBHBIN METO/I MOJIYYEHHUs TTOIMMEPOB C 33JJaHHBIMU XapaKTEPUCTUKAMH,

— OTIpENIENATh KHHETHYECKUE TTapaMeTPhl paBHOBECHOM MOJMKOHICHCAIUH;

— OLICHUTh BIIMSIHME TEMIIEPAaTypbl Ha CKOPOCTh NIpolLecca M MOJEKYISPHYIO Maccy IOJIUMepa,
00pa3yromierocst B yCJIOBUSX PAaBHOBECHOM MOJIMKOH ICHCAIIUH;

— OLICHUTh BKJIAJl T€X WJIM MHBIX B3aUMOACHCTBUN IPU XUMUUECKHUX MPEBPAIICHUSAX OJTUMEPOB;

— BBIOpaTh METO/1 OBBIIICHUSI WJIH TTOHM>KEHUS yCTOMYUBOCTH TTOJTMMEPHBIX MOJIEKYJT K IECTPYKIIUH;
— BBIOpaTh METO/I CIIMBAHUS UCXO/IS U3 CTPOSHUSI MAKPOMOJIEKYIT.

Bnaoemw:

— METOJIaMH OIEHKH KMHETUYECKUX MapaMeTPOB LIEMHON MOTMMepHU3alliy;

— METOJIaMH pacueTa TePMOJIMHAMHYCECKUX ITAPaMETPOB TIOJTUMEPH3AIIHH;

— TpHeMaMH pacdeTra COACpXKAHHMS N-MEPOB HAa PA3HBIX CTEMEHSAX 3aBEPIICHHOCTH
MMOJTUKOHIEHCAIHH;

— TpUeMaMH PETyJUPOBAHUS CKOPOCTH PEAKIMH TOJTHKOHJEHCAIIMH IyTeM H3MEHEHHS
KOHIIEHTPAIMH KOMIIOHEHTOB, TEMITEPATYPhI K PACTBOPUTEIIS;
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— MpHeMaMy HanpaBJICHHONW MOAU(DUKAIIMHA XUMHUYCCKOW CTPYKTYPhI MOJMMEpa Ui TPUAAHHUS UM
TpeOyeMoro KOMITJIEKCa CBOWCTB.

3. Kparkoe conepxxaHue TUCUUILTHHBI

Pazoen 1. Beenenue. Llennbie mpoueccsl 00pa3oBaHUsl BBICOKOMOJIEKYJISIPHBIX coequHeHuH. 1.1.
CoBpeMEHHBIE  NIPEACTABICHUS O paJuKadbHOW noiaumepusaumu. Kpurepum  «<KuBOW»
nosuMepusanuu. TpeOoBaHUS OCYIIECTBICHUS KOHTPOJIMPYEMOHM mnonumepusauuu. <OKusasy»
panuKaibHas MOJIMMEPU3aLUU CO CTAOMIBHBIMU CBOOOJHBIMH pajuKaiaMu. MeToa noauMepu3auu
CO CcTaOMIBLHBIMH CBOOOJIHBIMH pajauKaiaMu; TpeOoBaHUs K CBOOOIHBIM paaukanam. Kpurepuu
«OKMBOW» paJMKaJIbHOW MOJIMMEPU3ALUU CO CTAaOMIbHBIMU CBOOOJHBIMU pajuKagamMu. MexaHusMm
«OKUBOI» paJMKaJIbHOM MOIMMEpPU3aLUU CO CTAaOMIBHBIMU CBOOOJHBIMU paaukanamu. Kuneruka
UJICATIbHOM <GKUBOM» palMKaIbHOW moJiuMepu3annu. KuHeTuka peanbHON «KMBOWY paguKalbHOMN
nonumepusanuu. «Kupas» panukanbHas I[OJUMEpPHU3alMs C BBIPOXKIACHHOM Iepefadyel Lenu.
«OKuBas» pagukansHas nonumepusanus ¢ RAFT arentamu. «Kusas» pagukanbHas HOJIMMEpHU3aLus
C BBIPOKJICHHOM Iepelayeil ey ¢ yyacTueM MoauaoB. «KuBas» paauKaibHas OJIUMEPU3aLHus ¢
IIEPEHOCOM aromMa. MeXaHu3M (CKHBON» paJUKaIbHOW IOJUMEPHU3ALUMM C IIEPEHOCOM aToMa.
Kunernka «KHMBOW» paJuKajdbHOW MOJMMEpU3aUUMu C IepeHocoM aroma. 1.2. VonHas
MOJMMEpU3alMsl: OCHOBHBIE THIIBI, OCOOCHHOCTM M 3aKOHOMEPHOCTH. <« KuBymias» HOHHas
nosnimMepuszanus. «OKuByias» aHMOHHAs MOJIMMEpU3AIHs NOJISPHBIX U HE MOJIIPHBIX MOHOMEPOB.
«KuBymas» karuonHas. OcOOEHHOCTH «GKMBOI» KaTHOHHOM IMOJIMMEpU3alliH, HOBbIE KaTHOHHbBIE
CUCTEMBI.

Paszoen 2. CtynenuyaTsie mpoliecchl 00pa3oBaHusl BBICOKOMOJEKYISAPHBIX coeauHeHuid. 2.1. OO0mrue
ACTICKTBhI TIOJUKOHACHCAIIMU: MOHOMEPHI, KaTaJlu3aTOpbl, CTaIUU OOpa30BaHUS MaKPOMOJICKYII.
CriocoObl perynupoBaHHUs MOJIEKYJSIPHOM Macchl MaKpOMOJIEKYN MpH IMOJHKOHJEHcAu. 2.2.
OCHOBHbIE ~ 3aKOHOMEPHOCTH  TPEXMEPHOM  NOJUKOHACHCAUUU.  MOJEKyJIsSIpHO-MaccoBOE
pacrpeiesieHle Mpyu TpeXMEPHOU nojimkoHAeHcauu. CoBMeCTHAs MOJIMKOHECHCAIIUS: COMOHOMEPHI
1 pazHoBUIHOCTH. TBeprodazHas noimkonaeHcanus. Moaudukaius moBepXHOCTH.

Paszoen 3. XuMudeckue peakiiui BHICOKOMOJICKYJISIPHBIX coenuHeHuid. 3.1. XuMudyeckue peakiuu,
HE CONPOBOXKIAIONINECS HW3MEHCHHWEM CTENEHU IMOJIMMEepHU3anuu. PeakinnoHHas CrocoOHOCTh
BBICOKOMOJIEKYJISIPHBIX coequHeHH. [{uKmu3anus mpyu noauMepaHaIorHuHbIX MpeBpameHusx. 3.2.
Peakmum, npuBOSAIIMEe K YMEHBIICHUIO CTEIICHW ToJuMepu3amnud. [Iporeccsl enomMepu3anun
MOJIMMEPHBIX MAaKPOMOJIEKYIT: JACTONMMEpPHU3allis M0 3aKOHY KOHIIEBBIX TPYIII, pacmajl Mo 3aKOHY
CJIydasi, CMEIIaHHBIA THI paciaja. Peakiuu, mpuBoOAsIINe K YBETUICHUIO CTCTICHH TTOJTUMEPHU3AIIHH.
Tunsl peakuuii cHIMBaHUS MaKpOMOJEKYJN: CIIMBAaHUE MOJMMEPOB JAPYr C JIPYroM, CIIMBAaHUE
MOJIMMEPOB PEAKITUEH ¢ HU3KOMOJICKYJISIPHBIMU areHTaMu.

4. OobeM yueOHOH THMCIMILIHHBI:

O0beM TUCHUTIJIMHBI
Bup yueOHoii padoThl Axan. | Actp.
3E
q, 4,

O01asi TPy10eMKOCTh TUCHHUILIHHBI 5 180 135
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHITHSI: 3,56 128 96
Jlexiuu 0,44 16 12
[TpakTuueckue 3anstus (I113) 0,44 16 12
JIaGoparopusie pabotsl (JIP) 2,67 96 72
CamocrosiTesibHas padora 1,44 52 39
KoHTakTHas camocTosiTelIbHas paboTa 0,4 0,3

1,44
CamocTosiTenbHOE U3YUYE€HHE Pa3/IeJ0OB JUCIUILIMHbI 51,6 38,7
By nTOroBoro KOHTpoOJIsi: 3auer c oneHKOM
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AHHOTanuA padoyeid MPOrpaMmbl JUCUUIIIIMHBI
«XuMus M TeXHoJorusi MoHomepon» (b1.B./1B.01.04.02)

1. Heap JMCHUNIMHBI — MIOJIyYE€HUE PEICTABICHUS O BEUIECTBAX U O CIIOCO0aX MX MOJyuyeHus, Ha
OCHOBE KOTOPBIX MOJIY4Yat0T OCHOBHBIE KJIACChI IIOJMMEPOB, & UMEHHO:

— MHULAATOPAX PAJAUKAIbHON U HOHHOM MOJUMEPHU3aLINY;

— UHUIIMATOPAX MOHHO-KOOPAMHAIIMOHHON MOJIMMEPU3AIUH, B YACTHOCTU IUPKOHOIICHOBBIX;

— BUHWJIOBBIX MOHOMeEpax (oneuHax, akpuiaTax, AMEHax U Jp.)

— MOHOMeEpax, MOJUMEPHU3YIOIIUXCS C PACKPBITUEM LIUKIIA;

— MOHOMEepaxX, oOpa3ylIIUX TMOJIMMEpPhl B pe3yibTaTe peakluil MOJUIPUCOCAUHEHUS
(AMU301IMaHAThI, STTOKCU/IBI);

— MOHOMeEpax, OO0pa3yIIUX MOJMMEPbl IO peakUUd MOJUKOHAEHCAUU (IUEHbI, (HEHOJIBI,
JTUKapOOHOBBIC KUCIIOTHI U MX (XJIOP)aHTHAPUABI U p.) YKa3aHHbIC KOMIETCHIIMA HEOOXOIUMBI IS
pelieHus npogeccCuOHANbHbBIX 3a/1a4, CBI3aHHBIX C UX OyAyIlIel TpodecCHOHATbHON 1eATeIbHOCThIO
001aCcTH XUMHH U TEXHOJIOTHH TTOJIMMEPOB.

2.B pe3yabTare H3y4YeHHs TUCHHUIIJIMHBI 00y4AIOIMIiCA TO/IKeH:
OO6nanath caenyrOmUMI KOMIETEHIUAMHI U UHAUKATOPAMU UX JOCTHIKEHHSL:
[1K-1.2, I1K-3.1, T1K-3.2, TIK-3.3, TIK-4.1, TIK-4.2, [1K-4.3.

Buame:

— XMMHYECKHE OCHOBBI MOJTY4YEHHSI Hanbosee paclpoCTPAaHEHHBIX MHUIIMATOPOB MOJTUMEPU3ALUU U
WHULIMUPYIOITUX CUCTEM;

— XHMH3M I[POLIECCOB MOJYYEHHs] MOHOMEPOB, OOpa3yroIIMX MOJUMEPHI B PE3YNbTaTe ILIEMHBIX
MIPOIIECCOB;

— CHHTETMYECKHE AaCHEKThl TIOJY4YeHHUS MOHOMEPOB, OOpa3yIOLIUX IMOJUMEpPbl B pe3yjbTare
CTYIEHYATHIX MMPOIIECCOB;

Ymemn:

— BBIOWpPATh HCXOJHBIC PEAreHThI, PACTBOPUTEIH, KATAIM3ATOPHI, (HU3HUECKUE YCIOBUS IS
MOJIyYEHUS] TOTO WJIM HHOT'O MOHOMEDA;

— OTIPEACNIATh KPUTEPUH, BIMSIONINE HAa BHIXO]T BEIIECTBA, pAaBHOBECHE (/111 pABHOBECHBIX PEAKITNN),
TerIoBOM 3(PQeKT peakuuii Ha KaKIOM STale MOTYYeHHUS OTAEIBHO B3STOrO MPEICTaBUTEINS
MOHOMEDPOB;

— BBIOMpaTh CHOCO0 OYUCTKM TOTO HJIM HMHOTO MOHOMEpPa B 3aBUCHMOCTU OT €r0 arperaTHoro
COCTOSIHMSI, UCTIOJIb30BAHMSI PA3JIMUYHBIX KOMIIOHEHTOB PEAKIIMK U CIIOC00a €ro MOoTyYeHus.
Bnaoemsy:

— HABBIKAMH TIOCTPOCHMSI JIOTMUECKHX CXEM, MO3BOJISIIOIIUX HauOoJiee MPOCTHIM U JOCTYIMHBIM
Croco00M MOTYyYUTh HEOOXOAUMBIN MOHOMED;

— HaBBIKAMH TIPOTHO3UPOBAHUS CHHTE3a XUMHUYECKUX COCAMHEHUN OMHpPasSCh Ha MEXaHU3M
BO3MOKHOI'O UX IPOTEKaHUs, TEOPUIO PE30HAHCA, a TAKKE YUYMTHIBAs BHEIIHUE W BHYTPEHHHE
(bakTopsbI.

— HAaBBIKAMU TIPOBEICHUS XUMHUYECKUX MAHUMNYISAUMUA JJII CHHTE€3a MOHOMEPOB C YYETOM
MOCTaBJICHHBIX TIEPE HUM YCIIOBHIA.

3. Kpatkoe coiep:kanue U CHUIIUHBI

Pasnea 1. BBeaenne. [lonyueHne 6a30BOTo ChIpbs U1 CHHTE3a MOHOMEPOB. MHUIIMATOpHI 1
HHUIUHUPYIOHIUE CUCTEMBI

Pa3zes 2 MoHOMEpBI 17151 TOJTMMEPOB, MOTYIAEMbIX 0 PEaKIHSIM [IEMTHOM MOJTMMEPU3aIiH.
OneduHoBbIe U TUEHOBBIE MOHOMEpHI. ["anorencoep:xamie MoHOMephl. BUHIITOBBIE MOHOMEDEI C
apOMaTHYECKUMH U TETEPOLMKINICCKIMHU 3aMECTHTEISIMU. AKPHUIOBBIE MOHOMEPBI. MOHOMEPHI
JUISL IPOCTHIX OJIUA(PUPOB
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Pa3znen 3. MoHOMEDBI TSI TOJTUMEPOB, MOTYyYaEMbIX 10 PEAKIUIM MOJUKOHAeHCAITuu. MOHOMEpHI
TUTSL CTIOKHBIX O3 PHPoB. MOHOMEPHI AJIs TOJIMAMUIOB U TOTMUMUAOB. MOHOMEDHI JIJIsl CHHTE3a
MOJIMYPETAHOB M MIOJUKApOOHATOB.

4. OobeM yuyeOHOH TMCUMILTHHBI:

O0BLeM THCHUILINHEI
Bun yuyeOHo# padoThI Axax, | Actp.
3E
q, q,
O01masi TPyA10eMKOCTh TUCIHILTHHBI 2 72 54
KonrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHUS: 0,89 32 24
Jlexkuun 0,44 16 12
[Tpaktrueckue 3ansatus (113) 0,44 16 12
Jlaboparopusbie pabotsl (JIP) - - -
CamocTosiTeJIbHasi padoTa 1,11 40 30
KoHTakTHas camocTosiTelbHas paboTa 0,2 0,15
1,11
CaMOoCTOsITEIbHOE H3YUYCHHE Pa3/ICIOB JUCIIUILUIMHBI 39,8 29,85
Buja uTOroBoro KOHTpoJIst: 3aueT ¢ OLEHKOI

AHHOTaNuUA padoyeil MPOrpaMMbl THUCUUIIIMHBI
«HcTpyMeHTa/IbHBbIE (PU3MKO-XUMHUYECKHEe METOIbI UCCIeOBAHUI MOJTUMEPOB)
(51.B./1B.01.04.03)

1. Ieap AMCHMIUIMHBLI. OCBOCHHE OOYYAIOIIMMUCS OCHOBHBIX WHCTPYMEHTAIBHBIX (hr3HKO-
XUMHUYECKHE METOJIOB CCIIECAOBAHUS MTOJIUMEPOB.

2.B pe3yabTare u3y4eHus AUCHUUIIMHBI 00yYAKOIIUICS TOJIKEH:

OO6nagath cneayoUMMI KOMIIETEHIUSAMU U HHIUKATOPAMU UX JTOCTUKEHUS:

[TK-4.1; T11K-4.2; T1K-4.3; TIK-5.1; T1K-5.2; TIK-5.3

3namu:

- TEOPETHYECKHE OCHOBBI OCHOBHBIX HMHCTPYMEHTAIBHBIX (DU3UKO-XUMHUYECKHE METO/IOB
HCCIIEA0BAHMS TIOJIMMEPOB,;

Ymemo:

- BBIOMPATH MOAXOSIIUNA METO AJISl OTIPEAETICHUS] CTPYKTYPBI U CBOMCTB MOJIMMEPOB;

- MPOBOAUTH MPOOOTIOATOTOBKY ISl POBEJEHUS MHCTPYMEHTAIBHBIX MCCIICIOBAHUN TTOJTMMEPOB;
Braoems:

- OCHOBHBIMHU WHCTPYMEHTAJIbHBIMU (DU3UKO-XUMHUYECKUMU METOaMH UCCIIEIOBAHUS TIOJTMMEPOB.
3. KpaTkoe coaep:kaHue JUCHUILIUHBI

Paznen 1. MeToasl uccnenoBaHns XUMUYECKOTO CTPOEHUS, CTPYKTYPbI U MOJIEKYJISIPHO-MacCOBOTO
pacnpenenenuss nonuMmepoB. MH(pakpacHas crnekTpockonus ¢ mpeoOpazoBanueM Dypeoe.
PamanoBckas ciektpockonus. ['enb-ponukaromias xpomarorpagusi. CTaTuyeckoe MHOTOYTJIOBOE U
JUHaAMU4YecKkoe cBeropaccessHue. CHEeKTPOCKOINHUs AIepHOTO0 MarHUTHOTO pe3oHaHca. OnTuyeckas
MUKPOCKOTIHSI.

Paznen 2. MeTozbl onpeieieHus: TEPMUYECKUX CBOMCTB, ()a30BbIX U PEIaKCAIMOHHBIX MTEPEX0/I0B B
nonmumepax. uddepennnanbaas ckaHUpyromas KalopuMeTpus. TepMOMEeXaHWYeCKHil aHalu3 U
nunaroMerpusi. JluHaMudeckuii MexaHudeckuili ananus. TepMmorpaBumeTpus, quddepeHInaTbHbINA
TEPMOAHaIN3.

4. OobeM yueOHOH TMCIMILIHHBI:

O0neM TUCHUMILIMHBI

Bup yueoHoii padoThl Akan. | Acrp.

Y. 4.

3E
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O01asi Tpy10€eMKOCTh M CHUTLITHHBI 3 108 81
KoHnTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 2,22 80 60
Jlexnun 0,44 16 12
[Tpaktrueckue 3ansatus (113) 1,33 48 36
Jlaboparopusbie paboTsl (JIP) 0,44 16 12
CamocTosiTeJIbHasi padoTa 0,78 28 21
KoHTtakTHas camocTosTenbHas paboTa 0,4 0,3
0,78

CaMocTosITeIbHOE U3YUEHUE PA3/AETIO0B IUCIUILIMHbI 27,6 20,7
Bujg HTOroBOro KOHTpPOJIsi: 3a4der ¢ OLEHKOM

AHHOTanus padoyeil NPOrpaMMbl JUCHUNJIMHBI

«®Du3uka u pusndeckas xumus noaumepon» (b1.B./1B.01.04.04)
1 Henb THCHMTUIMHBI — U3YYEHUE OCOOCHHOCTEH MOJIEKYJISPHOW M HAIMOJIEKYJISIPHOM CTPYKTYPHI
U COCTOSIHUA TOJMMEPOB B IIMPOKOM JAMAINa30HE TEMIIEpaTyp, ONpeNeisouX crenuduueckue
CBOWCTBA IMOJIMMEPOB M TOJIMMEPHBIX MAaTEPHAJIOB, BIMSIONIMX HA MPOIECCHl UX MEPepadOTKU M
SKCIUTyaTallii; U3y4Y€HHE OCHOBHBIX ITyTeH YIpaBIeHUs CBOWCTBAMU MOJIMMEPOB M MPOIECCAMU UX
nepepadoTKh ¢ yI€TOM (PU3UKO-XUMHUYECKUX MPOIECCOB, KOTOPBIE HX COMPOBOXKAAIOT.
2 B pe3yabTaTe M3y4eHUs1 AMCUUILINHBI 00y4ar0IMIACH JOJIKeH:
O6nanath cneAyIMMUMI KOMIETEHIIUSAMHA U UHIUKATOPAMU UX JTOCTHUKCHUS:
YK-1.1; VK-1.2; YK-1.3; YK-1.4; [1K-2.2; [1K-3.1; [1K-3.2; T1K-3.3; T1K-4.1; T1K-1.1; T1K-4.2; TIK-
6.1; I1IK-6.2; I1K-6.3
3Hnamo:
- arperartHsble, ()a30BbI€ U PEJaKCAMOHHbBIE COCTOSHUS IOJUMEPOB U UX B3aUMOCBSI3b C IIpOLIecCaMu
nepepaboTKU U CBOMCTBAMH MOTOBBIX M3/EIIUN;
- BIMAHUE (PU3MKO-XMMHYECKHUX CBOWCTB Ha TOBEJCHUE IMOJUMEPHBIX MAaTEpPHAJOB B IPOIIECCE
nepepaboTKU U HKCIUTyaTalllH;
- 0COOCHHOCTH TIepepabOTKHU TEPMOIUIACTOB U PEAKTOIIACTOB.
- OCHOBHBIE TEOPETUYECKUE KOHIICTIIIUU MTepepaboTKU MOJIMMEPOB;
Ymemo:
- IPUMEHSATH TOJYYCHHBIEC 3HAHUS I BHIOOpPA MCXOIHOTO CHIPhs Ml TOJTYYEHHS TMOJMMEPHBIX U
KOMITO3UITMOHHBIX MaTEPUAJIOB,
- TNPUMEHSTHh TMOJYYCHHbIE 3HAHUS TPU TEOPETHUECKOM aHalu3e IMPOLECCOB MepepadoTKu
MOJINMEPOB.
Braoems:
- METOJIJaMU YIIPABIICHUSI CTPYKTYPOH U CBOMCTBAMHU MOJUMEPHBIX MAaTEPHAIIOB;
- METOJIaMHU OTpeJeNieHnss (PU3NKO-MEXaHUYECKUX CBOMCTB MOJIMMEPHBIX MaTepUaoB Pa3IM4YHOTO
Ha3HAYeHUS.
3 Kpartkoe copep:kanue JMCIHIIIHHBI
Pa3nen 1. CTpykTypa noiumMmeposn
1.1. CTpykTypa amop(HBIX N0OJIHMEPOB
CoBpeMeHHbIE TPEJACTaBICHHUS O CTPOCHMM M OCOOEHHOCTH HAIMOJEKYJISIPHOW CTPYKTYpbI
nonuMepoB. [lomumepsl amopdHbIE W KpHUCTAUIU3YIONIUECS. Y CIOBUS OOpa3oBaHUs Pa3IHYHbBIX
BHJIOB HAJMOJIEKYJISIPHBIX CTPYKTYp, BJIHSHHE XHWMHYECKOTO CTPOCHHS W BHEITHEH Cpeipl;
BO3MO>XHOCTH MX B3aMMHOTI'O IIEPEX0/a.
HanMonexynsipapie  CTPYKTYpbl aMOpP(MHBIX TOJIHUMEPOB, WX BHIBL. [IpeAmocbuIkKM W yCIIOBUS
BO3HUKHOBEHMS KPUCTAITTMYHOCTH.
1.2. CTpyKTypa KpHCTAJUINYECKHUX MIOJTUMEPOB
HanMonexynsipHble CTPYKTYpbl KPUCTAIIMYECKUX MOJTUMEPOB: €UHUYHBIE KPUCTAIIBI, JEHAPUTHI,
chepomutel u nap. Cknaguaras u cheponutHas kpuctammusamus. OOpa3oBaHHE KPHUCTALIOB C
BBIIpSMIICHHBIMU ~ LleTisiMU.  Criennduueckue CBONCTBAa KPUCTAJUITMUECKUX oOpa3oBaHUil B
oJInMepax.
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CoBpeMEHHBIE METOIBl MCCIEAOBAaHUSA CTPYKTYPBl IOJMMEPOB — DJIEKTPOHHAs M ONTHYECKas
MHUKPOCKOIHS, PEHTIeHOBCKUE MeTonabl, MK-crnekrpockonus, nuddepeHuanbHblii TepMUIECKUN
aHanu3, 1uddepeHanbHas CKaHUPYIoILas KaJopUMeTpusi, HEUTpoHorpadus U ap.

Paznen 2. ®a3oBble U puznvecKue COCTOSTHUS MOJIMMEPOB

2.1. CrexJji000pa3Hoe COCTOSIHHME NOJIUMEPOB

Crexioo0Opa3Hoe COCTOSIHHE M €ro ocoOeHHocTd. [loHsTHE O TeMmmepaType CTEKJIOBaHHS U
TEMIIEPAType XPYIKOCTH; BIMSHUE CTPOCHHUS LENH M MOJEKYJISIPHOM MacCchl Ha TEMIIEpaTypy
nepexoaoB. BBIHYXIeHHas BBICOKOAIACTUYHOCTh. (OcoOeHHOCTH 1e(OPMALMOHHBIX CBOMCTB
IOJIMMEPOB B CTEKJI000pa3HOM cOCTOAHUU. CTPYKTYpHOE M MEXaHUYECKOE CTEKI0BaHUE. MeToibl 1
pUOOPHI IS OLICHKH TEMIIEpaTyp CTEKJIOBAHHS U XPYIMKOCTH.

2.2. BbicokoO3JIacTHYECKOE COCTOSIHHME MOJIUMEPOB

BbicokoanacTuueckoe CcOCTOSSHME U €ro 0coOeHHOCTH. PaBHOBECHass BBICOKO3JIacTHUYECKas
nepopmanus.  KuHermka  BBICOKORJIACTMYECKOW — Aedopmanuu;  KMHETHYECKas  Teopus
BBICOKOJJIACTUYHOCTH.

[ToBeneHue noMMEpPoOB MPU 3HAKOIIEPEMEHHOM HArpyXeHHUH; YroJl caBUra (a3 u ero 3aBUCUMOCThb
OT 4acTOThl U TeMmueparypbl. MexaHMUecKUid TI'HMCTEpEe3nC, AUCCUIIATUBHBIE MOTepu. OCHOBHBIE
3aKOHOMEPHOCTH peJaKcaluuu aAedopMalvy U HapsKeHMsL.

2.3. BA3zkoTeKky4ee COCTOSIHME MOJIIMEPOB

Bsskorekydyee cocTossHME M €ro OCOOCHHOCTU. Bs3KoCTh mNOIMMEpOB, €€ 3aBUCUMOCTh OT
MOJIEKYJIIPHOM MAacChl, TEMIIEPATYPBI U JABJICHUSA. AHOMAJIbHOE ITOBEACHUE PACIUIABOB ITIOJIMMEPOB
u ero npupoja. IlonsTre o KpuBbIX TeueHUs. DPPEKTUBHAS BA3KOCTh, HANOOIbILAS M HAUMEHbILAS
HBIOTOHOBCKAsl BSI3KOCTH. DJIaCTMUYHBIE CBOMCTBAa PACIIaBOB U KOHIIEHTPUPOBAHHBIX pPacTBOPOB
MIOJIUMEPOB, HMX MPOSIBICHUS. «XUMHUYECKOE» TE4YEeHUE IOoJMMepoB. MeToabl U mpuodopsl Uis
oIpesiesIeHUs] TEMIIEPATyp pa3MsIrdeHusl, TEKYy4eCTH U TUIaBJICHUS.

Bo3MoskHOCTH nepepaboTKu aMOP(HBIX MOJIMMEPOB B pa3IMYHBIX (PU3MUECKHX COCTOSHUSX.

2.4. Kpucrajimmyeckoe cOCTOSIHME OJTUMEPOB

OcoOeHHOCTH MPOLECCOB KPUCTAIM3AlMKU  OJUMEpOB, ypaBHeHHE ABpamu-Konmoroposa.
Bropuunas kpuctasuzanus. 3aBUCHUMOCTb CBOWCTB  KPUCTAJNIMYECKUX  IOJIMMEPOB  OT
MOJIEKYJSIDHOM Macchl, TEMIIEpPAaTypbl, IPOJOJDKUTEIBHOCTY HAarpeBaHUs, TEPMUYECKOW U
MeXaHM4YeCKOl mpeapicTopun obpasna. MexaHuueckue CBOMCTBA MOJIMMEPOB B KPUCTAIIIMYECKOM
COCTOSIHUH; MEXaHU3M 00pa3oBaHus 1meiKu. CBsA3b HAIMOJEKYISIPHON CTPYKTYPBI CO CBOMCTBAMHU.
2.5. ZKnakokpucTauInyecKkoe COCTOsIHME NOJTUMEPOB

KuakokpuCTaIn4eckoe COCTOSIHUE MOIMMEPOB U €ro 0cO0eHHOCTH. JINOTpoIIHAe U TEpMOTPOITHbIE
KK-nonmumepsl. OcoOEHHOCTH TEPMOAMHAMMKHM KUJIKOKPUCTAJUIMUECKOTO COCTOSIHUS. Buabl
crpykryp B JKK-monmumepax. YcioBuss oOpa3oBaHMs M BHJbI THOJMMEPOB, JUII KOTOPBIX OHO
peanuzyercs. IlyTh mpakTH4eCcKOro MCNoJIb30BaHUs.

2.6. OpuenTanus NOJIMMeEpPOB

MexaHu3M OpUEHTAIIUU [TOJIUMEPOB, BIMSIHUE THOKOCTH L€, TEMIIEPATYPhl, YCIOBUM OpUEHTAIUH.
OneHka CcTaOMJIBHOCTH OPHEHTUPOBAHHOIO COCTOSHUS Yy aMOP(HBIX M KPUCTAJUIMYECKUX
MOJINMEPOB. SIBJIEHUS OpUEHTAIMH B Mpolieccax nepepadoTKU MOJIMMEPOB; OJJHOOCHAS U JIByXOCHAast
opueHTanys. BHyTpeHHME HalpsHKEHHUs B OPUEHTHPOBAHHBIX cHcTeMax. MexaHMYecKnue CBOMCTBa
OpPUEHTHUPOBAHHBIX MOJIMMEPOB U MPUHIMIIBI TOJYYEHHS BBICOKOIPOYHBIX IIJIEHOK U BOJIOKOH.
Pa3nea 3. Pacreopsl nosimmepoB. Ilinacrudpukanusa. Cmecn nonumepos

3.1. PacTBopbI oOJIMMEpPOB

OcHOBHBIE CBOICTBa pacTBOPOB NOJIMMEPOB MX CXOJCTBO M OTJIMYUSA OT KOJJIOWJHBIX PACTBOPOB.
Tepmonunamuka HaOyxaHuss u pactBopeHHs. HaOyxaHue Kak METOJ OLEHKHU TYCTOTBHI CETKH.
Konnouaneie cucteMbl Ha OCHOBE OJIMMEPOB. PacTBOpHI MOJIMMEPOB B IpoIeccax nepepaboTKH.
Pa3baBnenHble pacTBOPHI MOJUMEPOB, OCOOEHHOCTH MX Te€YeHHs. MeToabl onpeneneHus cpeaHe
MOJIEKYJISIPHOM Macchl B pacTBOpax IOJUMEPOB; BHJbI CPEAHMX MOJIEKYISPHBIX MacCc M HX
COINOCTAaBIICHHE, A TAKXXE€ METOJBl €r0 MCCIEIOBaHUs. MOJEKYIIpPHO-MAaCCOBOE pAaCIpEACIICHHE.
JuddepennunanbHas 1 UHTETpalibHask KPUBBIE.

3.2. lnacTudgukanus
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[Tnactuduxanus moauMepoB, BUABI IacTU@UKai. BausHue miactudukaropoB Ha MexaHUYECKHE
CBOMCTBaA, TEeMIIEpaTypbl CTEKJIOBaHMS, TEeKydecTH U XpynkocT. [IpaBuno JXypkoa, mpaBuio
Kapruna-Manunckoro. CoBMeCTUMOCTh IMOJHMMEpa M IUIACTU(PUKATOPA, METOJbl €€ OLICHKH.
Huarpammbel  coctosiHusl. OcoOeHHOCTH TIacTU(UKAIMK TOJIMMEPOB PA3IMYHOTO CTPOCHUS;
CTPYKTypHasi U1 MOJICKYJIsIpHasl MiIacTU(UKALKS.

[MnacTudukamuss MOIMMEPOB OJUTOMEPHBIMH M TOJUMEPHBIMH IUacTu(dukaropamu. Du3mko-
XUMHUYECKHE OCHOBBI MOA00pa MIacTU(PUKATOPOB.

3.3. Cmecu nmojimmMepos

[Tonumep-noniuMepHble cUCTeMBbI, UX Kiaccudukanus. COBMECTUMOCTh IMOJMMEPOB, €€ BHIbI U
MeTo bl O1IeHKH. CTPYKTypa cMeceil U ee BIusHUE Ha cBoiCTBA. CMecH Kak MHOTO(a3HbBIE CUCTEMBI,
UX KOJUIOUJTHO-XUMHUYECKHI aHanu3. Posib mepexoaHbix caoeB U (OpMUPOBAHUE CBOMCTB CMeced U
KOMITO3UIIMOHHBIX MaTEPHUAJIOB.

Paznen 4. ®usnyeckne U XUuMHYECKHeE NMPOLECCHI IPU NepepadoTKe MOJIMMEPOB
®opMHUpPOBAHHUE CBOMCTB TEPMOIUIACTUYHBIX TOJMMEpPOB B IpoOIlleCCaX CTEKJIOBaHUS W
KPUCTAIITU3ALUH; POJIb HAAMOJICKYISPHBIX CTPYKTYp. OcTaTOYHbIC HAMIPSHKEHUS U UX MPOsIBICHUE.
MeTob1 peryIMupoBaHus CTPYKTYPHI M CBOMCTB B IIpoIleccax MepepadoTKu TEPMOILTIACTOB.
CTpyKTypHpOBaHHE Kay4yKOB U OTBEp)KIEHHE OnUromMepoB. OTBEp:KIAIONINEe U BYIKAHU3YIOIIUE
cucteMbl. Craguu mpolecca OTBepkaeHHs. lIpocTpaHCTBEHHass CeTKa W METOAbl €€ OIEHKH.
PenakcanmoHHbIE CBOMCTBA CTPYKTYPUPOBAaHHBIX cucTeM. OCTaTOYHBbIC HAIPSHKEHUS M MYTH HUX
CHIDKCHUSL. METOIbI PeryIMPOBAaHUS CBOMCTB CIIUTHIX IMMOJIMMEPOB B IPOIIeccax mepepadoTKu.
PanpnanronHoe crimBaHue MOJIMMEPOB PA3IMYHOTO CTPOCHUS, €r0 IPEUMYIIECTBA U HEJIOCTATKHU.

4. O6beM yueOHO# JUCHUIJIMHBI

O0beM IMCUMILIHHBI
Bup yueOHoii padoThl Axan. | Actp.
3E
4. 4.

O01mast TpyA0eMKOCTh M CHUILITHHbBI 3 108 81
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 1,33 48 36
6 MoM Hucjie 8 hopme nPaAKMU1ecKoil n0020MOBKU 0,22 8 6
Jlexuun 0,89 32 24
[Tpaktnueckue 3austus (I13) 0,44 16 12
8 MOM Hucie 8 hopme NPaKmueckol no020moeKu 0,22 8 6
Jlaboparopusbie pabotsl (JIP) - - -
CamocTosiTesbHasi padoTa 0,67 24 18
CaMocTosITENbHOE U3YUYEHUE PA3AEIOB TUCIUIUIMHBI 0,67 24 18
JK3aMeH 1 36 27
KonTakTHas paboTa — MpOMEeKYTOYHAs aTTECTAIHSI 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Buj nTOroBOro KOHTpoOJIs: IK3aMeH

AHHOTauus padoyeii MporpaMMsbl JIMCIUTLIMHBI
«Texnonorus u odopynoBanue npon3soacTsa noaumepos» (b1.B./1B.01.04.05)

1. Heap pucHumIMHbLI — QopMupoBaHue Yy OOydYarOIMXCs 3HAHUKH 00 OCOOCHHOCTSIX
TEXHOJIOTUYECKHX IMPOIIECCOB MEpepaboTKU MIacTMAcC B U3JIENHsI, O TEXHOJOTHYECKUX OTIMYHUSIX
nepepaboTKH Pa3IMYHBIX BUIOB MTOJIMMEPHBIX MAaTEPHAIIOB.

2. B pe3yJbTare n3yyeHHus JUCHUIIUHBI 00yYAIOMIMIiCS 10JIKEeH:

OO0Jranath CIeAYIONMMH KOMIIETCHIIUSAMA U WHINKATOPAMHU UX TOCTHIKEHUS:

ITK-3.1; I1IK-3.2; T1IK-3.3; T1K-4.1; T1K-4.2; T1K-6.1; T1K-6.2; I[TK-6.3

3namo:
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- OCHOBHBIE TEXHOJOIMYECKHE CBOWCTBA IOJUMEPHBIX MAaTEpHAOB; OCHOBHBIE OCOOEHHOCTH
peanu3aly U MPOBEICHHS MTPOIIECCOB MX MEePepadOTKU B U31EIHA.

Ymems:

- TPOBOJMTH OICHKY OCHOBHBIX TEXHOJOTHUYECKHMX CBOWCTB IOJIMMEPOB; BBIOMpPATh METOJ HX
nepepabOTKM B KOHKPETHOE M3J€iMe C 33JaHHbIM KOMIUIEKCOM CBOMCTB; moaOupaTh
TEXHOJIOTUYECKHE YCIOBUS MPOBEIEHUS MPOLecca NepepadoTKH.

Braoemy:

- O0IIMMH TPUHIUIIAMU BBIOOpAa KOHKPETHOTO METOJA JUIs MOJYYEHHUS U3JCNIUi U3 MOJMMEPHBIX
MaTepHajioB B 3aBUCMOCTH OT YCJIOBUI MX SKCIUIyaTallMH; METOJAMH KOHTPOJISI TEXHOJOTMUECKUX
MPOIIECCOB TMOJIYYEHUS 3TUX W3JENNH; MPUHIMIIAMI COCTABICHHS anmnapaTypHO-TEXHOJIOTHUECKUX
CX€M MX MPOU3BOJICTBA.

3. Kpatkoe cogep:kanue AU CUHIIUHBI

Paznen 1. AHanu3 COBpPEMEHHBIX TEXHOJOIMUECKUMX IPOLECCOB IepepaloTKH IL1acTMace.
[TepepaboTka maacTMacc B BI3KO-TEKy4eM COCTOSHUU. DKCILTyaTallMOHHbBIE CBOMCTBA MIIACTUYECKHIX
Mmacc. [lnacTuueckue Macchl Kak MHOIOKOMIIOHEHTHBIE CUCTEMBI.

[TomumepHBbIE KOMIIOHEHTHI KOMIO3MIMUA. [IpuHIMIBI BHIOOpAa MOJUMEPOB JUISI M3TOTOBJICHUS
m3genuil. Okerpys3us. OCHOBBI TeXHOJIOIMYecKoro mpornecca. KadecTBeHHBIN aHaiu3 paboThI
9KCTpyaepa. THIOBBIE TEXHOJOTMYECKHE SKCTpy3HOHHbIE JuHUHU. Kamanaposanue. Jlutbe mox
nasneHueM. JIutbe noza gasneHueM repmoruiactoB. OcHoBbI MeTo1a. DOPMHUPOBAHUE AHU3OTPOITHON
CTPYKTYPHI B JJUTHEBBIX M3ACTHX. JIUThe 0/ naBieHneM peakToracToB. [lpeccoBanue.

Paznien 2. TexHosnornveckue npoueccs nepepadoTKH MIacTMacC B BBICOKOAJIACTUYECKOM U TBEPJIOM
(cTex000pa3sHOM MW KpHUCTAUIMYECKOM) coctosiHuH. [lepepaborka ¢ToporuiactoB. MeToabl
nepepadoTKu JMCTOBBIX MaTepHuaoB BakyymdopmoBanue. [THeBMO(opMOBaHUe.
KomOunupoBannsie Metonsl. llepepaboTka 1uiacTMacc, HAaXOIMIIMXCS B TBEPIOM COCTOSHHH.
Mertoabl nepepa®otku propomactoB. BecriomorarenbHble METOABI IEPepabOTKH MJIacTMAcCC.

4. O0beM yueOHOH TUCIHILINHBI

O0beM TUCHUTIJIMHBI
Bup y4eOHoii padoThI Axan. | Actp.
3E
4, 4.

O01masi TPy10eMKOCTh TUCHHUILIHHBI 5 180 135
KonTrakTHasi pa6oTa — ayAUTOPHbIE 3aHATHUS: 2,67 96 72
Jlexnuu 0,89 32 24
[IpakTuueckue 3anstus (I113) 0,44 16 12
Jlaboparopubie paboTsl (JIP) 1,33 48 36
CamocTrosiTeqbHasi paéora 2,33 84 63
KoHTakTHas camocTosiTellbHas paboTa 0,4 0,3

2,33
CamocTosiTenbHOE H3YUEHHE Pa3/IeJI0B JUCIUILIMHBI 83,6 62,7
Bua uTOroBOro KOHTpOJIf: 3a4€T C OLICHKOM

AHHOTanus padoyeil NporpaMMbl AU CHHUILIMHBI
«Texnosnorus u odopynoBanue npoueccos nepepadorku noaumepos» (b1.B.J1B.01.04.06)

1 Hear aucuunaumHbl — GOpMHUpPOBAHWE Y OOYYAIOMIMXCS 3HAHUW 00 OCOOCHHOCTSIX
TEXHOJIOTUYECKOTO M amnmapaTypHOro OQOPMIICHHS COBPEMEHHBIX TMPOIIECCOB IMepepadoTKH
MOJTUMEPOB,  B3aUMOCBSI3M  CBOWCTB  TIOJMMEPOB C KOHCTPYKIHMEH TepepadaThIBAIOIIETO
000pyIOBaHUS M TEXHOJIOTHUYECKUMHU TTapaMeTpaMH MPOLIECCOB MepepadOTKH MOIUMEPOB, 00yUeHHE
HHXXCHCPHOMY MBIINIJICHHUIO U MCITOJIb30BAHHIO 3HaHUH B HpaKTI/ILIeCKOﬁ NCATCIIBHOCTH.

2 B pe3yabTare n3yueHus JUCUUIIMHBI 00yYAOUIUIACS T0JIKEH:

O6J'Ia)IaTB CICAYIOIUMHU KOMIICTCHIIUAMUA U NUHAUKATOpaMU UX NOCTHUIKCHUA:

ITK-3.1; I1IK-3.2; T1IK-3.3; T1K-4.1; T1K-4.2; T1K-6.1; T1K-6.2; I[TK-6.3
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3namo:

- TEXHOJIOTMUECKHE OCHOBBI OpPTraHM3allMM COBPEMEHHBIX IPOLIECCOB NPOM3BOJACTBA M3ICIUN W3
IJIaCTMAcCC;

- COBpEMEHHbIE TPeOOBaHUS K almapaTypHOMy 0(OpPMIIEHUIO OCHOBHBIX IPOLIECCOB MMPOM3BOACTBA
U3JIEeIMH U3 IIJIaCTMACC.

Ymemo:

- COCTaBJISITh M AHAJIM3UPOBATh COBPEMEHHBIE TEXHOJOTMYECKUE CXEMBlI OCHOBHBIX IIPOLIECCOB
nepepaboTKU IJIacTMacC, yMETh MX ONTUMHU3UPOBATh M HAIOJHATH IMEPEIOBBIM COBPEMEHHBIM
000pyI0OBaHUEM.

- BBIOMpaTh 000pyJ0BaHUE /7151 KOHKPETHBIX TEXHOJIOTHUECKUX MPOIIECCOB C YUETOM 0COOEHHOCTEH
XUMHUYECKHUX U (PU3UKO-XUMHUYECKUX CBOMCTB MOJMMEPHBIX MAaTEPUAIIOB.

- OpraHu30BaTh YIPaBJIECHUE TEXHOJOTMUECKMMHU IIPOLIECCAMU IPOU3BOACTBA U3IEIHNH U3 IJIACTMACC
C MAaKCUMAaJIbHOM CTETEHBI0 A3(PPEKTUBHOCTH.

Bnademu:

- COBPEMEHHBIMHU MPEJICTABIECHUSAMH O IEPEIOBBIX TEXHOJOTHSIX M OO0OPYAOBAaHMM IPOLIECCOB
IIPOM3BOJICTBA U3/EJINN U3 IOJUMEPHBIX MAaTEPUAJIOB.

3 Kparkoe coaep:xanue JUCHUMILIHHBI

Pa3nes 1. AHaIM3 coBpeMeHHBbIX TeXHOJOTHYeCKUX PO eccoB NnepepadoTKM maacTMace.

1.1. Kinaccudukanus npoueccoB nepepadoTku njiacTMacc.

Beenenue. Kpatkoe coaepxanue aucuUIUiiHbl. COBPEMEHHOE COCTOSIHUE IPOMBIIUIEHHOCTH
nepepaboTKU IUIACTMACC M HEPCHEKTHBBI ee pa3BuTHs. BpiOop merona nepepaboTku B
3aBHCUMOCTH OT CBOWCTB MaTepHaja, Ha3HAYCHUS U3JCNUs, ero KOHPUTypalud U THPAKHOCTH.
OOmast cxema oOpraHu3alMM HIpPOLECCOB IMPOM3BOACTBA M3AeIMA U3 mactMacc. OCHOBHbIE U
BCIIOMOTaTeIbHbIE CTAAUM IIpoLecca.

1.2. TexHosoruyeckue CBOMCTBA TEPMOIJIACTUYHBIX M TEPMOPEAKTUBHBIX MOJIMMEPOB.
[lepepaboTka B BA3KOTEKYYEM, BBICOKOJIACTHUECKOM, CTEKI000pa3HOM cOCTOSIHUSAX. OCOOEHHOCTH
nepepadoTKU TEPMOIIJIACTUYHBIX M TEPMOPEAKTUBHBIX MAaTEPUAJIOB.

Pa3nes 2. BcnomorartesbHbIe IPOLECChl M UX POJIb B TEXHOJIOTMH COBPEMEHHOI0 POU3BOACTBA
nepepadoTKM NMOJMMEpPOB.

2.1. OueHka TeXHOJOTHYEeCKHii CBOWCTB MOJHMEPHOT0 MaTepHaja W BbIOOP  YCJIOBHIi
(¢popmoBanus.

2.2. AnnapatypHoe U TexHoJorn4yeckoe opopmiieHne BCIOMOraTeJbHbIX IPOLECCOB U UX POJIb
B TEXHOJIOTMH COBPEMEHHOI0 IPOU3BOACTBA NepPepadoTKH MJIACTMACC.

TexHonornueckue nporecchl 1 000pyAOBaHUE IS U3MENbUEHUS U KJIaCCU(PUKALUN TTOTMMEPHOTO
CBIpbs. TEXHOJIIOTHYECKHE POIIECChl U 000pyI0BaHKE JUIs PEeIBAPUTEIbHOM TEMI0BOI 00paboTKu
MOJINMEPHOTO  ChIpbs. TEeXHOJOrMYecKrue Mpouecchl U 000pyAOBaHUE Ul TPAHCIOPTHUPOBKU U
JI03UPOBAHUS CBHITYYEro MOJIMMEPHOTO ChIpbs. TEXHOIOTHYECKHe MpPOIecChl U 000pyl0BaHUE IS
CMEILIEHUs TOJIMMEPHBIX MaTEPHAIIOB.

Paznen 3. TexHoJsiormyeckoe u anmaparypHoe o(oOpMJIeHHMEe INPOLECCOB MNPOM3BOACTBA
NpoQUIbHBIX U3AeJTHI U MOJYNPOAYKTOB U3 INIACTMACC.

3.1. Okcrpys3us. CymHocTs npouecca.

lMunponunamudeckast Teopus YepBIYHOM SIKCTPY3UH. 30HUPOBaHUE UyepBsika. Buapsl motokoB. CBs3b
IIPOU3BOIUTEIIBHOCTH IKCTPYJEpa C FTEOMETPUEN UEPBIKA, TOJIOBKU U NIEPEMEHHBIMU ITapaMETPaMU
pPEXHUMA SKCTPY3HH.

3.2. CoBpeMeHHO€ IKCTPY3MOHHOE 000pYy/I0BaHUeE.

Ha3znauenne u oGnactu nmpumenenus. Kinaccudukamus. Konctpykmus sxctpynaepa. Bzanmocsizb
KOHCTPYKLIMM JKCTPyJepa CO CBOMCTBaMM IepepabaThiBaeMbIX MOJIUMEPOB. JIByXuepBsiuHbIE
SKCTpyAephbl, 00JacT NPUMEHEHHS, OCOOEHHOCTH KOHCTPYKIUH. YepBSUYHBIE CMECHUTENH-
IJIACTUKATOPBI HEMPEPBIBHOTO AEUCTBHUS.

3.3. DJKCTpy3MOHHbIe arperatbl M TEXHOJOTMSl NpPOLEccOB MPOM3BOACTBA NPOPUIBHO-
NMOTOHAKHBIX U3JeJMi U3 MOJTUMEPHBIX MAaTEePHAJIOB.
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AmnmnaparypHoe ohopMiIeHHE U OCOOEHHOCTH TEXHOJIOIMH COBPEMEHHBIX MPOILIECCOB MPOU3BOICTBA
MIOJINMEPHBIX  IUIEHOK (IIPOM3BOJCTBO PYKaBHBIX, IUIOCKUX IUIEHOK, OpPHUEHTUPOBAHHBIX,
MHOTOCJIOMHBIX IJICHOK). AmnaparypHoe oopmiieHHe U OCOOCHHOCTH TEXHOJOTUU COBPEMEHHBIX
MPOIIECCOB MPOM3BOJACTBA JIUCTOB M3 IOJMMEPOB. AmNmapaTypHoe OQOpMIIEHHE U OCOOCHHOCTHU
TEXHOJIOTUU COBPEMEHHBIX MPOLIECCOB MPOU3BOACTBA TPYO U3 MOJIMMEPOB.

3.4. KananapoBanune. OCHOBHBbIE NPOLECCHI, TPOUCXOASAIINE TPH KAJAHAPOBAHNH.
[TpousBoauTenbHOCT Mporecca. PacmopHoe ycuine Mexay Baimkamud. CrocoObl KOMIEHCAIUH
nporubda BosikoB. @opmoBanue Ha kKamaHape. Kamanaposseiii a¢dext. TexHomorus mpou3BoacTBa
JIMCTOBBIX U IJICHOYHBIX U3EIIHMN.

Pazgen 4. TexHosiormyeckoe u anmaparypHoe odgopmiieHHMe COBPEeMEHHBIX IPoIeccoB
NMPOM3BOACTBA U3/1eJN U3 TEPMOIJIACTHYHBIX MOJIMEPOB.

4.1. JIutbhe moa AaBJICHHEM.

CymHocts npouecca. Lukn popmoBanus. OcHOBHBIE omnepamnuy. TeXHOIOTHYEeCKHue mapameTphl
npoueccel. BpiOop temmepaTrypHoro pexuma. V3meHenue naBieHUs B ¢popMme BO BpeMs LHKIA.
B3auMocBs3p TemmepaTypbl, JaBleHHS W oO0beMa OTIMBKU. Pabodas nuarpamMma IUKIIA.
Omnpenenenre ONTUMANbHBIX ycloBHil (popmoBanusg. OxnaxzaeHue (OpMbI, BIUSHHE CKOPOCTH
OXJIQXKJICHHUS Ha CTPYKTYpYy mnoiumepa B u3nenuu. Bpems nwukina. OcTaTouHble HANpsDKCHHS B
U3JIENHSIX TPU JUThE, PUYUHBI BO3HUKHOBEHHUS M BO3MOXHOCTU UX ycTpaHeHus. OcoOeHHOCTH
JTUTHST aMOP(PHBIX ¥ KPUCTAILTU3YIONINXCS TTOJIMMEPOB.

ArnmnaparypHoe 0popMIIEHHE MPOIIECCOB JTUTHS MO JaBJICHUEM H3eNni U3 Tiactmacc. Haznauenue,
o0acTv MPUMEHECHHUSI, KIIACCU(UKALINS U IPUHIIMITHATIHHAS CXeMa JIMTheBBIX MamuH. CBS3b MEXKITY
CBOMCTBaMH TiepepabaThiBaéMbIX MaTEpPHAOB U KOHCTPYKIMEW aUTheBbIX MammH. O0630p
KOHCTPYKIIUNA JTUTHEBBIX MAIIIHH.

4.2. TexHosoru4eckoe u annaparypHoe opopmiieHue npoueccoB GopMoBaHUs MOJIbIX U31eJIHH
U3 IJIACTMAacC MeTOA0M pa3ayBa.

CymnocTts nporecca. OcHoBHble onepannu. Koncrpykuus gopmyromux ronoBok. Kinaccudukanus
obopynoBaHusi. DKCTPY3NOHHO-BBINYBHBIC arperaTsl (OBA). OOGopymoBanue i WHKEKIIMOHHO-
BBIIyBHOTO (JOPMOBAHHSI.

4.3. TexHosiornyeckoe U anmnapatrypHoe ogopmieHue npoueccoB (opMOBaHUS H3JAeHil M3
JINCTOBBIX TEPMOILIACTOB.

CymHocTs npouecca U obnactu npuMeHeHus. Vcnonb3zyemble Matepuanbl. OCHOBHBIE — CTaauu
npoiiecca. TeXHOIOrMYeCKue napaMeTphl U UX BIMSHUE HA Ka4yecTBO U3Jeiuil. CTENeHb BBITSKKHU U
«popmoycrortunBocTh» u3aeauii. CriocoObl GoOpMOBaHHS.

AmnmaparypHoe odopMiIeHHEe MTpoIeccoB (OPMOBaHUS H3ACTUNA M3 JHCTOBBIX TEPMOILIACTOB.
Haznauenwue, knaccugukaiiys, OCHOBHbIE BUbI (OPMYIOIIET0 000pya0BaHMs. MHOTrONno3UIIMOHHBIE
BaKyyM-(QOopMOBOYHBIE MaIMHBI. CHEIMATN3UPOBAHHbBIE arperaThl 1 TepMO(DOPMOBaHUS.

4.4. CnenuajibHble MeTObI (JopMOBaAHMS U3/1e/IHIl U3 TEPMOILIACTOB.

Porannonnoe, 1neHtpobexxHoe (opMOBaHME, CIIEKaHHWE M Jip. TEeXHOJOrMYecKHe OCOOEHHOCTH
MIPOLIECCOB, NepepadaTbIBa€Mble MaTE€pPHAIbI.

Pasnen S. TexHosiormyeckoe W anmaparypHoe o¢opM/eHHE COBPEMEHHBIX IIPOLIECCOB
NPOM3BOJACTBA U3/1eJMi U3 TEPMOPEAKTHUBHBIX NMOJMMEPOB.

5.1 lIpeccoBanue. CymHocTh nmpouecca.

OCHOBHBIE TEXHOJIOTHYECKHE CBOMCTBA MPECC-MAaTEPHAIOB U UX BIIHMSHKE Ha MapaMeTphl Ipolecca u
KauecTBO ¢opMyembix wu3nenuit. Ilpomeccel, mpoucxonsmme mpu mpeccoBanuu. CrocoObl
npeccoBanusl. [loaroroska npecc-marepuanon: TableTUPOBaHUE, IPEABAPUTEIbHBIN TTOIOTPEB.
Kowmmpeccuonnoe (mpsimoe) mpeccoBanue. Cramuu mpomecca. Luknm ¢opmoBaHMs, pPeKUMBI
npeccoBaHus. BiusiHue OCHOBHBIX ()aKTOpOB Ha IpOLECC MpeccoBaHMs. BnusHue TeMmeparypbl
MPECCOBaHUsl HA BpeMs 3amoiHeHHs (OpPMBI IMpEecc-MaTephualioM U Ha KauyecTBO U3JIEIHS.
[IpeumyriecTBa ¥ HEAOCTATKU METO/IA.
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JluteeBoe mpeccoBanue. OCOOEHHOCTH JIMTHEBOTO MPECCOBAHMS M 00JaCTh NMpUMEHEHHS. Bridop
TEXHOJIOTUYECKHX TapaMeTPOB JIMTHEBOTO TPECCOBAHMS: TEMIIEPATYpPHI, IABICHUS, BPEMCHH
oTBepxkaeHus. Mcnoab30BaHNE OTXOJ0B PEAKTOIIIACTOB.

luppaBnuueckuii mpecc: kinaccuukamys, OCHOBHBIE JJIEMEHTHI KOHCTpYKIWHU. CrenuaibHbIe
npeccol. MuteHcudukanus mnpouecca. Vcnonab3oBaHHE POTOPHOIO IMPECCOBAHUS, POTOPHBIX U
ABTOMATHU3MPOBAHHBIX JINHUH.

5.2. JIuTbé moa 1aBJieHMEM TEPMOPEAKTUBHBIX MOJIMMEPOB.

Cymnocts nporecca. Cragun mpouecca. OcobeHHOCTH TexHOJIOTuU. OCOOCHHOCTH KOHCTPYKIIUU
JUTHEBOTO 000PYA0BaHUS ISl POPMOBAHUS TEPMOPEAKTUBHBIX TTOJIMMEPOB.

Paznen 6. Texnosormyeckoe u annmaparypHoe odgopmiieHHe COBPeMEHHBIX IPOLECCOB
coeMHEeHUs U3/1eJIUil U3 NM0JMMEepOB.

6.1. CBapka: cnnoco0bl, NpUMeHeHHUe, annapaTypHoe opopmieHHe.

6.2. CkienBanue. TeopeTnueckue npeacTaBjieHus 0 CKJIEHNBAHUN IJIACTMACC.

Texnonorus ckinenBanus. [[oAroToBUTEIHLHBIC U OCHOBHEIE OTIEpaIliy IpU ckiienBaHuu. CKIICUBaHUE
TepMmoruacToB. CKileMBaHUE PEAKTOILIACTOB.

Pa3nen 7. Po60TOTEXHMKA M MAHUMYJIATOPHI B IPOMBINLIEHHOCTH MePepadoTKH MJIacTMacc.
7.1. O0uue nmpeacTaBjeHUusi 0 KOHCTPYKIMHU MPOMbILLIEHHBIX POOOTOB.

Haznauenue. O6nactu npumenenns. Kinaccudukarms.

7.2. Poib po0OTOTEXHUKHU B ONITHMHU3AIUH TEXHOJIOTHYECKUX MPOLECCOB.

[oBbItIeHNE TPON3BOAUTEIBHOCTH TIPOU3BOJICTB MEPEPAOOTKH MOTUMEPOB.

Pa3nen 8. Dxosornueckue TpedGOBaHHUsA K COBPEMEHHBIM IIpoOLieccaM nepepadoTKH MOJIMMEpPOB
U HX annapaTtypHoMy o(opMieHHIo.

8.1. 3amura oxpy:xawuieii cpeabl NpHU nepepadoTKe MOJIMMEPOB.

3amuTa aTMOCc(ephl OT BPEIHBIX BEIOPOCOB. OUMCTKA BO3IyXa OT IMBLUIN U Ta3000pa3HBIX IPUMECCH.
3amuTa BOJIOEMOB OT BPEIHBIX MpuUMeceil. Y Tunu3anus u 00e3Bpe:KuBaHnue OTXO/I0B.

8.2. IIpo6.iembl nepepadoTKH BTOPUUYHBIX NOJMMEPOB.

4. O6beM yueOHOI TMCIHHNIMHBI

O0beM TUCUMTTHHBI
Bunsl yueOHoI paboTh 3E Al‘c{an. Actp.u.
O0mas TPy10eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILIAHY 5 180 135
KonrakTHasi paboTa — ayAUTOPHbIE 3aHATHSL: 2,67 96 72
6 mom uucie 6 hopme nPAKmMuUYecKoil n0020mMoeKu 1,56 56 42
Jlexruu (JIek) 0,89 32 24
IMpakTrueckue 3ansatus (113) 0,44 16 12
8 MOM Huce 8 hopme NPAKmu4eckKol n0020moeKuU 0,22 8 6
Jlaboparopubie 3ausaTus (J1a0) 1,33 48 36
8 MOM Hucie 8 hopme NPaKmu4eckol no020moeKu 1,33 48 36
CamocrosTesannasi padora (CP): 1,33 48 36
CaMocCTOATENbHOE N3YUYECHHE PA3AEIOB IUCIUILIMHBI 1,33 48 36
IK3aMeH 1 36 27
KonTakTHas paboTa — MpOMEeXKYTOUYHAs aTTeCTalHs 1 0,4 0,3
[ToaroroBka K 3K3amMeHy 35,6 26,7
Bua KoHTpOJIA: JK3aMeH

Tpek S - XumMu4yeckasi TEXHOJIOIHS MJIACTMACC
AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«O0opynoBaHNe U OCHOBBI IPOEKTUPOBAHUSA MPOU3BOICTB MOJUMEPOB»
(h1.B./1B.01.04.1B.01.01)
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1. e AUCHMILIMHBI — GOPMHUPOBaHHE Y O0yUAIONTUXCS 3HAHUN 00 0COOCHHOCTSIX COBPEMEHHOTO
anmaparypHoro o()opMIICHUS IPOIIECCOB NIEPEPaOOTKHU MOTUMEPOB, B3aMMOCBSI3U CBOMCTB MOJIUMEPa
C KOHCTPYKIHMEW TepepabaThiBalOIIEro OOOpYAOBAaHMS H  OCHOBaX  TEXHOJOTMYECKOTO
MIPOEKTHUPOBAHUS TIPOU3BOJICTB MEPepabOTKH IIacTMACC.

2. B pe3yabTare usydeHus JUCHUIIMHBI 00YYAKOUIHICS T0JIKEH

O6nanath cneAyrIMMI KOMIIETEHIUSIMHI U UHIUKATOPAMU UX JTOCTUKEHUS:

I1K-7.2; IIK-7.3; TIK-6.1; I1IK-6.2; I1K-6.3

Suame:

- TEXHOJIOTMYECKHE OCHOBBI OpPraHU3alli OCHOBHBIX IIPOIIECCOB ITPOM3BOJICTBA H3JICIUN U3
MOJIMMEPOB;

- COBpEMEHHBIC TPeOOBaHMsI K anmaparypHoMy 0()OpPMIICHHIO OCHOBHBIX MPOIECCOB MPOU3BOJICTBA
W3JIeJIUN U3 NT0JIMMEPOB;

- KOHCTPYKIIMIO COBPEMEHHOTO TEXHOJIOTHYECKOTO 000PYI0BAHUS sl TepepabOTKH IMOJIMMEPOB;

- OCHOBBI MIPOCKTUPOBAHUS 0A30BBIX MPOIIECCOB MIPOMU3BOJICTBA U3CIUI U3 TIOJTUMEPOB.

Ymems:

- COCTaBIISITh M AHAIM3UPOBATH TEXHOJOTUYCCKUE CXEMBI OCHOBHBIX IPOIECCOB IEpepabOTKU
IJ1aCTMAcCC, YMETh UX ONTHUMHU3UPOBATH U HAMIOIHATH MEPEIOBBIM COBPEMEHHBIM 000PYI0BAHUEM

- BBIOMpATh 000py0BaHUE )T KOHKPETHBIX TEXHOJIOTUYECKUX MPOIIECCOB C YIETOM 0COOCHHOCTEH
XUMUYECKUX U QU3HKO-XUMHUCCKUX CBOMCTB IMOJUMEPHBIX MAaTEPHAIIOB

Bnaoemw:

- COBPEMEHHBIMH MPEJCTaBICHUSIMH O IMEPEIOBBIX TEXHOJOTUSAX MU OOOpPYIOBAHUU IPOILIECCOB
MIPOM3BOJICTBA U3JICTUIN U3 MOJIUMEPHBIX MaTEPHUAIIOB;

- O0IMMU MPUHIHUIAMH ONTUMHU3ALUU annapaTypHOro o(opMIIeHHsS COBPEMEHHBIX IMPOLIECCOB
nepepaboTKH MOJIMMEPOB;

- OCHOBaMH IMPOCKTUPOBAHUS COBPEMEHHBIX TEXHOJOTHUYECKHX IMPOIIECCOB MPOU3BOJICTBA U3ACIINN
13 TIOJTUMEPOB.

3. KpaTkoe conep:kaHue TUCHUTITHHBI

Paznen 1. BcnomorarenbHbIe MPOIECCH], X ammaparypHoe OGOpMIICHHE W POJib B TEXHOJIOTHH
COBPEMEHHOTO MPOU3BOJICTBA NIEPEPAOOTKU MOJIUMEPOB. TpaHCTIOPTHOE 000PYI0BAHUE U €T0 POJIh B
OpraHM3aIfy TEXHOJOTHUYECKHUX MPOIECCOB MepepaboTku moaumMepos. Jlosupyroiiee 00opyaoBaHue
u ero (QyHKIUMOHAIBHAS POJb B OpPraHU3allUd TEXHOJOTHYECKUX TIPOIECCOB TMepepadoTKu
nonuMepoB. Jlucneprupyroiee 0O0OpPYJOBaHHE W €r0 MECTO B TEXHOJIOTHYECKHX IIpoIeccax
nepepaboTku moauMepoB. CMecUTeNbHOE 00OpYAOBaHHUE, €r0 KOHCTPYKIIUS M UCIOJIb30BaHUE B
npoleccax nepepadboTku nmonuMepo. OO00pyI0BaHuE TSl IPEABAPUTEIHHOMN CYIIIKU TTOTUMEPOB.
Pazmen 2. CoBpeMeHHOE OJKCTPY3MOHHOE OOOpymoBaHWE Uil TIepepabOTKH  IMOJIMMEPOB.
KoHcTpyKinsa OJHOIIHEKOBOTO IKCTpyiepa U €€ CBsI3b CO CBOWCTBAMM NOJUMEpPOB. KoHCTpyKums
JBYXIITHEKOBOTO DJKCTpyJepa M OO0JacTH €ro MpUMEHEHHUs. becIIHEeKOBbIE U CHeluaIbHbIC
AKCTPYAEPbl: 0COOEHHOCTH KOHCTPYKIIMU U 00IaCTH TPUMEHEHUSI.

Paznen 3. OGopynoBanue COBPEMEHHBIX TEXHOJIOTHYSCKHUX JIMHHUNA JIJISl TIPOU3BOCTBA MPOPIITBHBIX
W31 ¥ TONYTIPOIYKTOB U3 TOTUMEPHBIX MaTepuanoB. O0opynoBaHue sl IPOU3BOICTBA TNIEHOK
n3 moaumepoB OOopynoBaHue I TPOU3BOACTBA JIMCTOB W3 IuiactMace OOopymoBaHue ist
mpou3BoJicTBa Tpyd W mpoduneit u3 muactmacc. OOopynoBaHuE M HATOKEHHS KaOembHOM
m3ojsuu  Ha TpoBoga. OOOpynoBaHME W TEXHOJOTHH Il TPAHYJIMPOBAHUS TOJTHMMEPHBIX
MaTepHuanoB.

Paznen 4. AmnmaparypHoe odopmIIeHHE€ METOJOB JIMThS TMOJUMEPOB IO JaBieHHUEM. TumoBas
KOHCTPYKIIMSI JUTHEBOW MAIIWHBI IS TEPEepabOTKU TOIUMEPOB U €€ CBS3b CO CBONCTBAMU
nepepabaTbiBaeMbIX MaTepuaioB. KOHCTpyKIMs CrienuaabHOTO O0OpYIOBaHUS I MepepadoTKu
MOJIMMEPOB METOJaMU JHUThS moj aaBineHueM (Oeckononusie TITA, anekrpuueckue TITIA, PITA,
MHorono3uroHHsie TIIA)
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Paznen 5. OOGopynoBanue miss (opMoBaHUS W3 TOJMMMEPOB TOJBIX u3Aenuid. KoHCTpykuus
9KCTPY3MOHHO-BBIAYBHBIX arperatoB. OCOOEHHOCTH KOHCTPYKIIMK COBpEMEHHBIX DBA miis pernenus
neneBbix 3a1a4 (OBA ¢ nmporpaMMHBIM pEryJIMpOBaHHEM TOJIIMHBI CTEHKH 3aroToBKW; DBA mis
MIPOM3BOJICTBA U3EIU OONBIIOTO 00hEMA; MHOTONIO3UITMOHHEIE DBA)

Paznen 6. BankoBoe oOopymoBanue uis nepepaOOTKU MOJUMEpHbIX MarepuanoB. KoHcTpykuus
BaJbI[oB. KOHCTpPYKIMS KaJlaHAPOB W KaJaHAPOBBIC JIMHUMU JUISI TEPEPaOOTKH MOIMMEPHBIX
MaTepUasoB.

Pazmen 7. AmnmaparypHoe odopmiIeHHE COBPEMEHHBIX IPOILIECCOB MPOU3BOACTBA H3ACIUN U3
TEPMOPEAKTUBHBIX MOJUMEPOB. KOHCTPYKIUS TUIPABIMYECKOTO Ipecca Uil TePMOPEaKTHUBHBIX
MOJIMMEpHBIX ~ MarepuanoB.  KOHCTpykuMs — CHEUAJIBHOIO  IPECCOBOrO0  00OpYyHOBaHUs
(moiyaBTOMaTHYECKUE IIpecca, MHOTOMO3UIIMOHHOE IPEcCcOBOE O00OpYyJAOBaHME, H3TaXHbIEe U
JICHTOYHBIE TIpecca, TPOQUIbHBIE TIPecca AJIsi TEPMOPEAKTUBHBIX MOJIMMEPHBIX MaTepPHAaJIOB).
Paznen 8. O6opynoBanue ans TepMoGOpMOBaHUS U3EINN U3 JTUCTOBBIX MOJIMMEPHBIX MaTEpUajoB.
MeTtoasl opMOBaHUS U3ICIUNA U3 JIUCTOBBIX U IIEHOYHBIX MOJIMMEPHBIX MaTEPUAIOB, 00OJIACTH UX
MPUMEHEHUS M KOHCTpYKTHBHOE odopmieHue. KoHcTpykius obopyaoBaHus aias (HopMOBaHUS
W3/1eNIMN U3 JIMCTOBBIX U MJIEHOYHBIX MOJIUMEPHBIX MAaTEPUAIIOB

Paznen 9. AnnapatypHoe odopMiIeHHE COBPEMEHHBIX MPOIECCOB CBAPKU U3JIEIHIA U3 MOJTUMEPOB.
Pazmen 10. OcHOBBI TMPOEKTUPOBAHHS TPOMU3BOJACTB TNEPEPAOOTKH IMOJUMEPHBIX MaTEpPHAJIOB.
AmnmaparypHoe ohopMIeHHE TEXHOJIOTHYECKHX CXEM COBPEMEHHBIX MPOU3BOJACTB IO MepepadoTke
nonumepoB.  [Ipou3BOACTBEHHBIE MOIMHOCTH. Meroael pacdy€ra KOJMYECTBA OCHOBHOIO
TEXHOJIOTUYECKOT0 00OpYyI0BaHUSI HEOOXOAUMOTO ISl pealu3alud 3aJaHHON MPOU3BOJICTBEHHOM
MOILIHOCTH IepepaboTku noiaumepoB. HopMmupoBanue pacxona MOIMMEPHBIX MaTEpUasIOB.
OCHOBHbBIE CTPOHUTENBHBIE W KOMIIOHOBOYHBIE PEIICHUS IMPOU3BOJCTB IepepaboTKU ILIacTMacc.
VYKpylHEHHbIE METObl pacyéra IUIOMAZe HEOOXOOUMBIX Uil pa3MELIEHUs IPOU3BOJICTB
nepepabotku monuMepoB. CaHUTapHbIE M OSKOJOTMYECKHE TpeOOBaHUS K MPOU3BOJACTBAM
nepepadoTKU MOJIMMEPOB.

4. O6beM yueOHOI TMCIHHNIMHBI

O0BbeM THCHHUILINHBI
Buj yueoHoii padoThl Axax, | Acrp.
3E
q, q.

O01asi TPYA0€MKOCTh M CHUTLIHHBI 3 108 81
KonTrakTHasi pa6oTa — ayAUTOPHBIE 3AHATHS: 1,33 48 36
Jlexumu 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlabopaTopHsbie padoTsl (JIP) - - -
CamocrosiTeJibHas pa6oTa 1,67 60 45
KoHnTakTHas camocTosiTenbHas paboTa 0,4 0,3

1,67
CamocTosiTeIbHOE M3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI 59,6 44,7
Buja HTOroBOro KOHTPOJIS: 3249€T ¢ OIEHKOH

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«XI/IMI/IH M TEXHOJIOTUd 3JIEMEHT00pFaHI/I‘leCKI/IX MOHOMCpOB ) | I[O.JII/[MCPOB»

(B1.B.JB.01.04.]1B.01.02)

1. Hear aucuumauHbl - (GOPMUPOBAHHME Yy CTYIEHTOB CHCTEMbl 3HaHUH B 00JacTH
3JIEMEHTOOPTaHUYECKUX MOHOMEPOB, OJINTOMEPOB, MOJIMMEPOB, U3yUeHUE UX (PUZNKO-XUMHUUECKUX
CBOMCTB, U3Y4YECHHE CTPATErNil CHHTE3a JIEMEHTOOPTaHNYECKUX COECIMHEHNI, B YACTHOCTU KPEMHHU
u pochopcoaepKalx, TEXHOIOTUN UX TPOU3BOJICTBA.

2. B pe3yabTarte u3y4yeHusl TUCHHUIJIHHBI 00yYAIOIIUIACH T0I2KeH:

Oo6nanaTh ciaeyoIUMH KOMIETEHIUIMHI U MHIMKATOPAMU UX JOCTHXKEHHS:
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I1K-3.1; I1K-3.2; T1K-3.3; T1K-4.1; T1K-4.2; T1K-6.1; I1K-6.2; ITK-6.3.

3namey:

— o0Iue cBeIcHUs 0 KpeMHHUI- U pochOopopraHuYecKuX COeTNHEHUSX;

— METObl CHHTE3a MOHOMEPHBIX, OJIMTOMEPHBIX U IOJIMMEPHBIX KpeMHHI- 1 (pochopopraHnuecKux
COEIMHEHM; MEXaHU3MbI MMPOTEKAHUSI U OCOOCHHOCTH OCHOBHBIX PEAaKIM B XUMHH KPEMHUS U
hocdopa;

— 0COOEHHOCTHU CBOMCTB KpeMHHUM- U pochOpOpraHnYecKuX COeTUHEHU;

— MPOMBIIUICHHBIE CIIOCOOBI MOyYSHHUS KPEMHUI- 1 POchOpPOPraHUIECKUX COSTNHEHHM, a TaKXKe
anmnapatypHoe odopMIICHHE.

Ymemy:

— ONpEeNeNsTh CTPATETUIO U OCYILIECTBIATh CHHTE3 JIEMEHTOOPTaHUUECKUX COCIMHEHHIA;

— MPHUMEHSATH MOJIyYCHHBIE 3HAHUS Ha MPAKTHUKE IS PEHICHUs MPO(eCCHOHANTBHBIX 3aay.
Braoemy:

— HaBBIKAMH PabOTHI C HAYYHOU JHUTEPATYpOl B OOJACTH SJIEMEHTOOPTAaHMYECKUX COCTUHCHHM,
00pabOTKHU M aHaTN3a MOTy4YEeHHBIX 3HAHUM;

METOAAMU OLIEHKU (PU3UKO-XUMHUYECKHX CBOMCTB JI€MEHTOOPTaHUYECKUX COCTMHEHHA.

3. KpaTkoe coaep:kanue TUCHUILIUHBI

Pa3nes 1. Beenenne. XuMusi KpeMHHiOPraHu4eCKNX MOHOMEPOB

1.1. OOume cBeneHus 0 KpeMHHHOpranndeckux coenunenusx. Kpemuuii u yrinepoa. CxoacTtso u
paznuure. MOHOMEpHBIE, OJIMTOMEPHBIE U IOJUMEPHbIE KPEMHUHOPraHUYECKUE COEAMHEHMUS.
CuHTe3  KpeMHUHOpPraHMYeCKMX  MOHOMepoB.  I[IpsiMoli  CHHTE3  OpPraHOXJIOPCHIIAHOB.
BricokoreMneparypHas MOJIMKOHAeHcaus. Peakius qeruapokosaeHcanuu. [ uapocunnaupoBanue
oJie(prHOB.

1.2.  Metoael cuHTE3a  MOJIMOPTaHOCWIOKCAHOB. ['maponuThueckas  MOJMKOHAEHCALUS
KpEeMHUHOpraHuyeckux MoHoMmepoB. [lonmuMepusanus IUKIOOPraHOCUIOKCAHOB. AHUOHHAS,
KaTUOHHas  MOJMMEpHU3allisg  OpraHOLMKIOCWIOKCAaHOB. HepaBHOBecHas  monuMepu3anus
OpraHoOIUKIOTpUCHIIOKCAaHOB.  [lomuanemenToopranocunokcanbl.  [TonubGopopraHoCHIIOKCaHBI.
[TosnnantoMo-opraHOCHUIOKCAHBI. [TonuTUTaHOOPraHOCUIIOKCAHBI. [Tonumepst c
OpPraHOHEOPTaHUYECKUMU IETMSIMU MOJIEKYII.

Paznen 2. Xumusi ¢Qochopoprannyeckux CcoeAMHEHU M XUMHYeCKasi TeXHOJIOTHS
3J1IEMEHTOOPTraHNYeCKUX COeIMHECHU I

2.1. ®ochoporannueckue coequHeHusi. OcoOOEHHOCTH CBs3M B (ocdazeHax. ['maponus, aMuHOIU3,
ankoronus ¢ocdazenos. [leperpynnupoBku pochazeHoB: OCHOBHBIE BHIBI U MeXaHU3M. CriocoObI
cunTeza nosnmauxiopdocdazeHa. OCHOBHbIE U TTOOOYHBIE PEAKIMU CHUHTE3a opraHodocda3zeHoB
pasnuyHoro crpoenus. O6gacTu npuMeHeHHus opraHodocga3eHoB.

2.2. XuMHuecKkas TeXHOJIOTHsI 3JIEMEHTOOPTaHUUECKUX COeAMHEHUN. TeXHOomorus noiydeHus
OPraHOXJIOPCUIIAHOB. TEXHOIOT | MOTyYSHHS XJIOPUPOBAHHBIX METUI-, (DEHHII-,
METHI(PEHUITXJIOPCUIAHOB. TeXHOIOTHS OJTy4YeHUs AIKOKCH(apOKCH )CUIaHOB. TeXHOoIorus
MOJTyYEeHHUs] OJTUTOMETHUII-, OJIUTOITHII, OJIUTOMETHII(PEHUIICHIIOKCAHOB. TEXHOIOTHUS MOJTy4SHHS
MOJINMETHUII-, TOTU(PEHWICUIOKCAHOB U JIAKOB Ha UX OCHOBE. TeXHOJI0rus OTy4yeHUs
NOJU(PEHUIIUITUIICUIIOKCAHOB U JIAKOB Ha UX OCHOBE.

4. O0beM yueOHo# AUCHUIJIMHBI:

O0beM TMCUMILTHHBI
Bup y4yedHoii padoThl Axax, | Actp.
3E
4. 4.
O01masi TPYA0eMKOCTh U CITHIIIHHbI 2 72 54
KonTrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHSL: 0,88 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlaGopartopubie pabotsl (JIP) - - -
CamocTosiTeJibHasi padoTa 1,12 40 30
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KonTtakTHas camocrosiTenbHas paborta 112 0,4 0,3
CaMocTOosITeTbHOE H3YUYCHHE PA3/ICTIOB TUCITUTLIMHBI ' 39,6 29,7
Bua MTOroBOro KOHTpOJIA: 3auyer C OLEHKOI

AHHOTanuA padoyeil NPOrpaMMbl IUCHUNIMHBI
«XHMHSA ¥ TEXHOJIOTHS MOJIUMEPOB MeIMKO-0M010TH4€CKOr0 HA3HAYEeHU I
(b1.B./1B.01.04.1B.01.03)

1. leap THCHHUILUIMHBI. PUOOPETCHUE CTYICHTAMU 3HAHHUIA B OOJIACTH TEXHOJIOTHH TIPOU3BOCTBA
1 0a30BbIX OCHOB pa3pabOTKU MOJIMMEPOB MEIUKO-OMOJIOrMYECKOr0 Ha3HAYeHUs, a TaKKe OCHOB
MpeICKa3aHus X CBOMCTB U MEXaHU3MOB B3aMOJICUCTBUS C )KUBBIM OPTaHU3MOM.

2. B pe3yjbTaTte H3yuyeHUsi TUCHUIIMHBI 00Y4AKOIIHIiCS TOIKEH:

OO6nanath CIEAYIONMMI KOMIIETCHIIUSMU U HHINKATOPAMHU UX JTOCTHKEHHUS:

[1K-3.3; [1K-4.1; I1K-6.3.

3nams:

— OHMOJIOrMYeCcKre OCHOBBI B3aUMOJICHCTBUS TOJIMMEPOB C KUBBIMU OPraHU3MaMH;

— OCHOBHBI€ ITPUHIUIIBI CO3/IaHHS TTOJTMMEPOB HU3KOM UIMMYHOT€HHOCTH;

— cmocoObl CHIMKEHUST TPOMOOT€HHOCTH M yIydlleHUs] OWOCOBMECTUMOCTH IOJIUMEPOB,
WCIIOJIB3YIOIIUXCS MPU CO3/IaHUHM WMMILIAHTATOB, W3ACIUNA MEAUIIMHCKON TEXHUKH U TOJMMEPHBIX
JIEKAPCTBEHHBIX CPEJICTB;

— OCHOBHBIE IOJIUMEPBI, U TEXHOJIOTUH, UCIIONb3yEMbIE IIPU MOJYYEHUH W3JEIUN MEAUIIMHCKOIO
Ha3HAYCHHUS;

— OCHOBHBIC MTPUHIIMITBI CO3/IaHUs (PU3HOIOTHUCCKH-aKTHBHBIX ITOJIMMEPOB;

— o0lIre MPUHIMUIIBI, UCIIONb3yeMble MPU CO3JaHUN OMOMHEPTHBIX MOJUMEPHBIX — MaTepUaoB H
W3AEJIUN U3 HUX.

Ymemu:

— MpeACKa3bIBaTh TPOMOOPE3UCTEHTHBIE 1 UMYHOTC€HHBIE CBOWCTBA MOJIMMEPOB 110 X XUMUUYECKOMY
CTPOEHHUIO;

— ONPENENATh BEPOSATHBIE MEXAHU3MbI B3aUMOJICHCTBHS MOJMMEPOB M U3JCJINNA U3 HUX C OpraHamMu
Y TKAHSIMU OpraHU3Ma;

— 000CHOBBIBATh BEIOOP KOHKPETHBIX [TOJIMMEPOB UCXOJIS U3 KEIAEMbIX KOHEUHBIX CBOMCTB U3IENIHS
MEIUIIMHCKOTO Ha3HAYEHUS U UCIOJIb3YEMOU TEXHOJIOTMH €T0 MOJy4YEeHHUS.

Braoemy:

— 3HAHUSMH O COBPEMEHHBIX TEXHOJIOTHSX, MCIOJIB3YIOMIUX MOJIUMEPhl MEIUKO-OMOIOTUYECKOTO
Ha3HAYCHMUS;

— OCHOBHBIMH TPHHIIMIIAMUA CO3JaHUS U3JENHA M3 TOJIUMEPOB MEIAUKO-OHMOIOTUYECKOTO
Ha3HAYCHMUS;

— COBPEMEHHBIMH METOJIaMU aHajn3a OMOCOBMECTHUMBIX CBOWCTB IMOJIMMEPOB, UCIOIb3YEMBIX B
U3JIETUAX MEAUITUHCKON TEXHUKU U TIPU CO3JaHUH IMMOJTUMEPHBIX JICKAPCTBEHHBIX CPE/ICTB.

— OCHOBHBIMHM TOJIXO/JAMH, HCIOJb3yEMbIMU NPU CO3/IaHUM HOBBIX COBPEMEHHBIX MEIUIIMHCKUX
OMOCOBMECTHMBIX  TOJUMEPOB, OHOJIOTHUYECKUMU H  (U3UKO-XUMUYECKUMH  METOJIaMH,
UCIIOJIb3YEMBIMH MPU OLIEHKE UX CBOMCTB.

3. KpaTkoe conep:kaHue THCHUTLIAHBI

Paznen 1. OOmue MOHATHS U MEXaHU3MBl B3aUMOJICHCTBHS KUBOTO OpPTraHHW3Ma C MEIUIUHCKUM
MOJINMEPOM

Pazgen 1.1. Benenue. OCHOBHBIE TOHSTHUS M TEPMHUHBI HCIOIB3YEMBIX B HayKe O IMOJIUMEpax
MeAMKOONOJIOTUYECKOT0 Ha3HaueHus: «buononumeps» u «MenuuuHckue mnonuMepb» [loHsaTus,
XapaKkTEepU3yIOLIUE B3aUMOIEUCTBUE TIOJIUMEPA C OpraHu3MOM. TepMUHBI, MPUHSTHIE JUIsI ONTUCAHUS
MaTepHaIOB, TPUMEHSIEMBIX JIJIS1 3aMeIIeHUs (3aMEHbI) U TIPU XUPYPTHUYECKOM JICYCHUU OPTaHOB U
TkaHed. [lpuMeHeHHWE TOTUMEPOB B MEAMKO-OMOIOTHYECKUX O0ONAcTsIX. PHIHOK METUITMHCKUX
MOJIMMEPOB U U3JETUN U3 HUX.
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Pazgen 1.2. OcHOBBI (pU3HONOTHU B3aUMOJECHCTBUS TOJUMEPOB MEAMIIMHCKOTO HAa3HAYCHUS H
KUBOTO opranm3ma: Mepapxus 3JIeMEHTOB OpraHu3Ma. JJIEMEHTHI o0Imieil MOpQOIOTHN KIIETKH.
[ToBepXxHOCTHBIN ammapaT KIeTKM Hu ero B3aumozeciictBue ¢ DAIl ¢dyHkuum meMOpaH.
DHJOMIa3MAaTUYCCKUl  peTukylnyM. Hekoropble QYHKIMM TIaJKOTO  IHAOIUIA3MATHYECKOTO
petukyinyMma, HehuTpanuzamusa siaoB U GAIL Besukyna, nu3ocoma, NMEpoKCHCOMa M HUX POJib B
ormeruiciun PAB 0T monmmMepa HOCUTENS, JTU30COMOTPONHBIC (DU3HOIOTHYECKH AKTHBHBIE
MOJIUMEPBI.

Pasnen 1.3. Hmmynnas cucrema. CoctraB KpoBU. DOpMEHHBIE D3JIEMEHTHI KPOBH U UX
B3aumozeiicteue ¢ @AIl u monuMepoM MOBEPXHOCTH IHIOMPOTE3a. DPUTPOLUTHI, TPOMOOIUTHI,
JCHUKOIMTHI, HEUTPOUIBl, 303MHOGWIB, 0a30puibl, JTUMGOIMTH, MOHOIMTHI, B-KiIeTKH,
I1a3MaTHYeCKHUEe KJIETKU MaMsATH, UX CTpoeHue, GyHKIMH, MOpOreHe3 U posib B OTBETE OpraHu3Ma
Ha PaCTBOPUMBIC U HEPACTBOPHUMEIE ITOJTMMEPHI, BBOAMMBIE B OpraHu3M. AKkTuBanus Bnumpormros,
Ipe3eHTalMs aHTUTeHa, UMMYHHBIN 0TBeT Ha nosuMmep. NK-nmumbonutsl, T-kunepsl, pacno3HaBanue
aAHTHUTCHA.

Paznen 1.4. MexaHnu3mbl B3aUMHOTO BIIMSIHUSI UMMYHHOM CUCTEMBI U TIOJIMMEPOB BHYTPU OpTraHu3Ma.
NmMmyHHast cuctemMa M reMOCOBMECTUMOCTH MOJMMEPOB: bapbepbl Mpu BBEACHUHM MOJHUMEpPA B
opranusM. [lepBsiii ypoBeHb — Oapbepbl, BTOPO YPOBEHBBPOKICHHBI IMMYHHUTET, TPETHIl YPOBEHB
—TnipuoOpeTeHHblil UMMyHHTET. LleHTpanbHbie U nepudepuueckue OpraHbl UMMYHHOM CHCTEMBI.
AHaTOMHsI MMMYHHOW CHCTEMbI, KJIETKM HMMYHHOM CHCTEMBI, TYMOPAJbHBIA W KJICTOYHBIN
MMMYHUTETBI U HX B3aUMOJCHCTBHME C TMOJMMEpPaMHU B KOHTAaKT€ C OPraHu3MOM, CHCTEMa
KOMIUIEMEHTa M TE€MOCOBMECTHMBIC MOIUMEpPHl. AHTUTENA, CHeUU(DUYHOCTH AHTUTET U HUX
UCIIOJIb30BAaHUE ISl 1I€JIEBOTO TPAHCIOpPTa MOJIMMEPHBIX JIEKAPCTB HEMOCPEICTBEHHO B KIIETKY
MUIlIeHb. B-cuctema nMMyHHOI 3amuThl. Knetounsiit uMmmyHuTeT T-cucTeMa HMMYHHOM 3aIllUTHI U
€ B3aUMOJICHCTBUE C MEIHUIIMHCKHM MOJUMEpoM. PeTukynosHaoTennanpHas (Makpodarnueckas)
cuctema (POC) — rmaBHas cucrtema, OTBeHarolias 3a pe3opOlHI0 TMOJIMMEPOB U PACTBOPEHUE
sHAonpoTe30B. [IpeseHtanus antureHa. OMO3HOBaHHE AHTUTEHA. AHTUTEHHOCTh MEIUIIMHCKHUX
MOJIMMEPOB, TOJUMEPHITANTEHbI, aJbIOBAHTHI, MOJUMEPHbIC BAKIWHBL. [TIABHBIM KOMILJIEKC
TUCTOCOBMECTHUMOCTH.

Paznen 1.5. Bnusinue noaumepoB Ha, cUCTEMY remMocTasa. Pa3Butue remocraza BO BpeMEHHU, CTaIud
remoctasza: CocyaucTto TpOMOOIMTAPHBIM M KOAryJIsIUOHHBIN reMocTa3. BiusHue moimMepoB Ha
CUCTEMYy TemMmocTas3a, Tpuajaa BupxoBa. AHTHArperaHTbl, aKTUBATOPbl arperauuu. Perymsnus
CBEPTHIBAHUSI €CTECTBEHHBIE aHTUKOATYJISHTHL. PacTBopeHne TpoMOOB — (pubpuHoim3. MexaHusu
¢bubpuHoONM3B, akTUBaTOphl (GuOpuHONU3a. [lonmuMepHbIe TPOMOOTUTHKU. AHTHUKOATYISHTHI U
npenaparsl, CHOCOOCTBYIOIINE CBEPTHIBAHUIO KPOBH.

Pazgen 2. IlonuMepHble UMILIAHTATHI.

Paznen 2.1. Ilpoueccel, mpoTekamlde B CUCTEME IMOJIMMEPHBIM HMMILIAHTAT UBOM OpraHU3M.
OCHOBHBIE TEpMHHBI, NEpecaJka HMIUIaHTalUs BUIbl TpaHCIIAHTATOB. OCHOBHBIE IPOLIECCHI:
BocnanurensHblii mpouecc. buoaerpaganus nmmnanrara. M3ondauus uMmnanrara - odpasoBaHue
TKaHeBoW Kamcynbl. [loOounbie mporecchl: McTopkeHHe — BBITAIKMBAHHWE UWMIUIAHTaTa B
Ommkaiiiryro mosioctb. Hekpo3 okpyxaroieil TKaHW — OTTOp)KCHHE HMIUIaHTaTa. BHyTpeHHMi
KaTblMHO3 WM o0Opa3oBaHue BHeEIIHeW kanbimii QocdartHoit kamcynsl. JluHamuueckoe
B3aUMOJICCTBUE C OKPYKAIONIUMHU TKaHSAIMU Beinenenue TOKCHMHOB W3 uMIUiaHtata. Craauu
BOCMAJIMTENBHOTO TMpoliecca: dKccyaanus, mnponudepanus, kancynupoBanue. CKOpOCTh aTaku
MMITJIAaHTaTa, CKOPOCTh 00pa30BaHUs KarcCyibl. B3auMOCBs3b KalCcylIupoBaHUS W OHWOJErpasaluu
uMIUTaHTata. [uapoQUIbHOCTh TOBEPXHOCTH €€ CBSI3b CO CKOPOCTBIO 3pPO3UM M THAPOIU3A
uMIianTata. CxeMbl THAPOJIM3a MaTepuaia uMIuTanTata. [IpoaykTel Ouoaerpaganuy moauMepoB,
TpyNmbl TPOAYKTOB Ouojaerpamanuu. HeknkTouHas W KJeTOYHas OWojerpajianus HMILIAHTaTOB.
Heknkrounast nerpaganusi ¢ MOBEPXHOCTH — 3posus. [locienoBaTenbHOCTh MPOLIECCOB MPH
KIIETOYHOU OMOJIerpagaini.

Pazgen 2.2. TemocoBmecTuMBbIe (TPOMOOpPE3UCTEHTHBIE) TMONMUMEPHL. [ €MOCOBMECTUMOCTS,
TPOMOOpE3UCTEHTHOCTh. MDaKTOpPHI, BIUSIOIIME Ha TPOMOOPE3UCTEHTHBIE CBOICTBA MpOTE3a.
[IpuHIIMTIHATBHBIE TTOXO/IBI K CO3JJaHUI0 TEMOCOBMECTHMBIX MAaTEPHAIIOB: TUIPOTEITH, HEMOJSIPHBIC
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IIOJIUMEPBI ¢ HEY3HABAEMOM IMOBEPXHOCTBHIO, MOJIMMEPH C MUKPOHEOAHOPOIHON IOBEPXHOCTBIO.
CurmMeHTHUpOBaHHblE  TonuyperaHbl.  [lomuMepbl ¢ TOBEPXHOCTBIO,  CIIOCOOHOM K
O6uocnenn(puyeckoMy B3aUMOJEHCTBUIO C KPOBbIO: I'elApUHMU3ALUSA [OBEPXHOCTH, MOBEPXHOCTHU
crocoOHbIE K (UOPHHONINZY, TOBEPXHOCTH, MOACITUPYIOIIUE TOBEPXHOCTH SHAOTEIHS.

Pa3nen 3. ®U3M0I0rN4ECKH AKTUBHBIE IIOJIUMEPBI.

Pazmen 3.1. OcnoBuble mnousatus. Kiaccuduxanus (QU3HONIOTHYECKH aKTUBHBIX MOJMMEPOB.
[TonsiTusa- dusmonorndecku akTuBHOE BemiecTBO (PAB). ®U3MOIOTHYECKH aKTUBHBIN IOJIHUMED
(DAII), JlekapctBennas (opma, JlekapctBenHoe cpenctBo, dapmakokuHeTHKa, bHogoCTYyTHOCTB,
dapmakoguHamuka. O0mias kinaccudukanus GU3NOIOrMYECKH aKTUBHBIX ITOJIMMEPOB.

Paznen 3.2. CriocoObl BBeeHUS! (PU3HOIOTUYECKH aKTUBHBIX MOJMMEPOB B opranu3M. OCHOBHBIE
crocoObl BBEJICHUSI U BCIIOMOTIaTesibHble criocoObl. VX 10cTOMHCTBA U HeloCcTaTKU. BHyTpuBeHHOE,
BHYTPUMBILLIEYHOE, BHYTPUOPIOIIMHHOE, TOJAKOXKHOE U 1epopanbHoe BBeneHue DAIL
BcnoMoraTenbHble cOCOOBI: peKTalbHOE, BarMHalbHOE, Ha3aibHOe. CrenualbHble CIOCOOBI:
VMHTASIMOHHOE, BHYTpUIJIa3HOE. BBeneHue uepe3 KoKy — IOJIMMEpPHBIE TpPaHCAEPMalbHbIE
TEPANEBTHYECKUE CUCTEMBI.

Pa3znen 3.3. ®usnonornyecku akTUBHBIE MOJIUMEPHI ¢ COOCTBEHHOW aKTUBHOCTHIO HeilTpanbHble
HOJMMEPBl € HecleuU(pUUeCKOd aKTUBHOCTBIO, IOJIMKATUOHBI, IOJIMAHUOHBI, CHUHTETHYECKHUE
AQHAJIOTM AaMUHOKHCIIOT, IMPOTUBOILIOKOBBIE KPOBE3AMEHHUTENH, JI€3MHTOKCUKATOPbI. AKTHUBHOCTh
CUHTETHUYECKNE aHAJIOTH aMUHOKHCIIOT, HEUTPAJIBHBIX IOJMAHUOHHBIX IIOJUKAaTHOHHBIX. [lomumepst
C pa3IMYHBIMU (QYHKIIMOHATBHBIMH TPYIIIAMH, TTOJH N-OKCH/IbI, Y4€TBEPTUYHBIC OCHOBAHHSL.

Pa3nen 4. ®u3nonornyecky akTUBHBIE ITOJIUMEPHI IPUBUBOYHOTO TUIIA.

Paznen 4.1. ®usnonoruuyecky akTUBHBIE MOJIMMEPHI NMPUBUBOYHOIO TUIA OCHOBHBIE MPUHIIMUIIBI
coznanus ®AII npusuBouHoro Tuna (Moaens Punrcnopda). OcHoBHble Buabl ATl mpuBUBOYHOTO
tuna no mexanusmy paeiictBua. GAIl — Boigenstonue ®AB npu rugponuze. Konrpomupyemoe
Bolesienne  PAB B opranusm. JlekapctBa mposioHrHMpoBaHHOro JeiictBus. OcobeHHOCTH
¢usuonoruueckoir aktuBHOCTH DAIIL, «momumepHble 3()(EKTb», aTUTUBHOCTH CBOWCTB IPH
co3znannu @AB npuBHUBOYHOTO THIIA.

Paznen 4.2. Knaccudukanuust Gpu3HOIOrH4ecK aKTUBHBIX IHOJMMEPOB IO MEXAaHU3MY JEHCTBUS
Mexanusm nerictBus U tunsl @AIL BHe, BHYTpH M Ha IOBEPXHOCTH KJIETOK. JIM3ocoMoTponHbie
OAIL

Paznen 4.3. KonctpynpoBanue (pru3noI0rn4ecky akTUBHBIX MOJIMMEPOB IPUBUBOYHOTO TUIA BbIOOp
HOCUTENS M y37a cBsi3biBaHUA npu KoHcTpynpoBanuu ®AIL. Kpurepuu Beibopa @AB. OcHoOBHBIE
XUMHUUYECKHE PEAKIIUU U TUIIBI XMMUUYECKUX CBsi3el. CTpaTerus CHHTE3a MOJIMMEPHBIX JIEKAPCTB U €€
OTJINYME OT CTpPaTerMM CHUHTe3a HU3KOMOJEKYISIpHbIX OAB. @yHKIHMOHANbHBIE TPYMIIHL,
HeoOXo/auMble ISl CBA3BbIBaHUS. AnbTepHaTuBHble Moaenu DAIl ornmyarommecs oT Mojenu
Punrcnopda.

Paznen 4.4. Tlonumepbl HocuTenu (PHU3MOIOTMYECKH AKTUBHBIX BemiecTB OOmme TpeOoBaHMS,
OCHOBHBIE THIIBI HOocuTenel. KapOolenHbie moaumepsl, reTepolenHble noaumepsl. buopasnaraembie
Y HEpa3JjlaraéMble HOCUTEIIN.

Paznen 4.5. Llenesoii Tpancniopt @AII B opran MuilieHb BHYTpU OpraHu3Ma Y pOBHH CEJIEKTUBHOCTU
nenesoro Tpancnopta it @AII pa3Hbix TUIOB. BekTopsl, oOecnieunBaromye 1eneBoil TpaHCIopT B
oprat (KJI€TKY) MUIIEHb.

Paznen 4.6. buonectpykuust PAIl B opranusme. Bapuantsl ¢apmakokunernku PAB npu
ouonectpykiuu ®AII B 3aBucHMOCTH OT criocoba BBEJIEHUSI B OPTaHU3M, MEXaHHU3Ma JECTPYKIUU
HOJIMMEpa HOCUTEIS U XUMUYECKOM MpHupo bl criericepa. [Ipumeps! hapMaKOKMHETHKH KOHKPETHBIX
OAIL

Paznen 4.7. Cunte3 QU3HOIOrMYECKH aKTHBHBIX MoauMepoB CTpaTerusi ¥ TaKTHKa PEeTPOCHHTE3a
OAII npusBuBouHoro tumna. CuHTe3 (co)moiMMepH3alueil, co3nanue BcTaBku-creiicepa. CuHTes
yTeM NOJMMEpaHaJOrMUHbIX MpeBpalieHuil. Peakiinu, npumMeHseMble Ipu CUHTE3e, TpeOOBaHUs K
HUM. Peakiiuu akTHUBUPOBaHUS MOJIMCAaXapUI0B

Paznen 5. KonkperHsie npuMeps! PU3HM0IOIHYECKH aKTUBHBIX TOJIMMEPOB U JIEKAPCTB Ha MX OCHOBE.
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Paznen 5.1. [TonumepHbie Tpou3BOAHBIE HU3KOMOJIEKYIsIpHbIX DAB. JlekapcTBa, neicTByIOMIKE HA
HEpBHYIO cucTemy. [lomuMepHble TPOM3BOAHBIE MECTHBIX aHACTETHUKOB. KypapernomnoOHbie
nosumepsl. [lommMepHble NPOU3BOJIHBIE JIEKAPCTB, JACUCTBYIOIIMX HA LEHTPAJIbHYI0 HEPBHYIO
cucremy. [IpousBognbie HeiipomeanaTopoB. [Ipon3BOaHBIE KATEX0IAMUHOB, MEXaHU3MbI JEHCTBUS
U CaMThl NS CBSI3BIBAHUS C IOJIMMEPOM-HOCHTENEM M HX BIMSHHE Ha (PU3UOIOTHMYECKYIO
aKTUBHOCTH. HepomenTunsl ¢ (yHKIMEH MOIKPEIUICHUS W WX HCIIOJIb30BaHHWE B (hapMaKOJIOTHU
HAapKOMAaHUU U ankoronusma. I ¢deKTt pa3aencHus akTUBHOCTH. PacoBo-3aBUCHMBbIE JIEKaPCTBEHHbBIE
cpencrBa. MHOrOTOYEYHOE CBA3BIBAHUE C PELIENITOPAMHU HAa IOBEPXHOCTH KIIETKU. BiusHUE nanbHEro
OKPY’KEHHUSI HA AKTUBHOCT.

Pa3nen 5.2. IlonumepHble NpOM3BOAHBIE BEUIECTB C IIPOTUBOOITYX0JIEBOM aKTUBHOCTHIO. OCHOBHbBIE
MPUHIIMIIBI, UCTIONb3YIoIuecs uis 00pbObl ¢ onmyxoJeBbiMH KieTkamu. Knaccuduxanus OAIL o
MEXAaHU3MY IIPOTUBOOITYXOJIEBOrO AEUCTBHUS, CTPATETUs UX KOHCTPYHpPOBaHUs U cuHTe3a. [Tonnmepst
C COOCTBEHHOW aKTHBHOCTBIO, ACHCTBYIOUIME Ha MOJIEKYJISPHOM YpOBHE. AJKHINPYIOLIUE
npotuBoomyxosneBbie @AIl npuBuBouHOrO THNA. M30MpaTenbHOCTh AeicTBUS, KOMIOHEHThI DATL
y3Hawue pakoBbie kKieTku. ®AIl antumerabonutel. LleneBoli TpaHCIIOPT MPOTHBOOMIYXOJIEBBIX
@AII buocneuupuyeckrne BeKTopbl. KOHKpETHBIE MOTUMEPHBIE TPOTUBOPAKOBBIE JIEKAPCTBA U UX
CBOMCTBA.

Pa3nen 6. [lonumepHble KOPIYCKYISIPHbIE HOCUTEIH JIEKAPCTBEHHBIX CPEJCTB.

Paznen 6.1. ®usnonoruuecku axkTHBHbIE MOJMMEpHbIE MUKpouacTHilbl Kiaccudukaius
HAaHOKOPIYCKYJUIAPHBIX ~ HOCHUTEJEM  JIEKAPCTBEHHBIX  CPEACTB, IPUHYUIIBI  CO3JaHUS U
ucnonb3oBaHua. CHUCTEMBbI, YIIPaBJISAIOIINE CKOPOCTHIO BbIIEIECHUS JIEKAPCTB U3 HOCUTEIA U 1IEJIEBOU
JIOCTaBKOM HaHodacTull. Heuwpkynupyromue pacTBOPAIOLIMECS B OpPraHW3ME MHUKPOYACTHUIIBI.
[upkyaupyromniye MUKPOYaCTHIIBI, CKOPOCTh UX OMOIECTPYKIUHU, CHOCOOBI JOCTAaBKH B OPTaHU3M U
BBIBE/ICHUE U3 OpraHu3Ma

Pasmen 6.2. Hanopeaktopsl. IlpunHiun geiictBus (EpPMEHTHBIX  MYJIBTHUIIPOLIECCOPHBIX
HaHOpeakTopoB. CrocoObl CHHTE3a HAHOPEAKTOPOB HAa OCHOBE IOJIMMEPHBIX HAHOKAIICYJ C
MPOTSKEHHON O ITyOWHE MOTYIPOHUIIAEMOI CTEHKOM.

Paznen 6.3. ®u3nosornyeckd AakTUBHBIE IIOJIbIE IOJIMMEPHBIE JIMIIOCOMBI, HHOCOMBI U
nonumMepocombl. Kiaccupukanus NOTUMEPHBIX MOJBIX HAHOHOCHUTENEH, CHOocoObI CHHTE3a U
dbapmakoiornyeckue cBoWcTBa. Mojenb (PU3HMOIIOTHYECKH AaKTUBHOW JHUMOCOMBL. (OCHOBHBIE
KOMIIOHEHThI MeMOpaHbl. HoOBble MpOTHBOpaKoBBIE JIEKapCTBA Ha OCHOBE numocoM. llemeBoit
TPAHCIIOPT T€HOB B SIIPO >KMBOW KJIETKU. ['eHHas Tepamus TsDKENbIX 3a00JI€BaHMM KaK «Tepanus
BBIOOpaY.

4. O0beM yueOHOo# AUCHUIJIMHBI:

O0beM TUCHUTIJIMHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
q, q.

O01asi TPYA0EMKOCTh M CIUTLIHHbBI 3 108 81
KonTrakTHasi pa6oTa — ayAUTOPHBIE 3AHATHS: 0,89 32 24
Jlekun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlabopaTopHsbie padoTsl (JIP) - - -
CamocTosiTeJibHasi padoTa 2,11 76 57
KonTakTHas camocrosiTenbHas paboTa 0,4 0,3

2,11
CamocTosITeIbHOE H3YUCHHE PA3/IeTIOB TUCITUILUIMHBI 75,6 56,7
Bua MTOroBOro KOHTpOJIf: 3ader Cc OLEHKOI

AHHOTanuA padoyeil NPOrpaMmMbl AMCUUIIMHBI
«XHMMHUA ¥ TEXHOJIOIUsl PYHKIHUOHAJIBHBIX NOJUMEPHbIX MATEPUAIOB»
(b1.B./1B.01.04./1B.01.04)
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1. Heap AMCUMIUIMHBI — TIpUOOpETEeHHEe 3HAHWKW M KOMIETCHIIMH B 00JacTH (YHKIIMOHATBHBIX
IIOJINMEPHBIX MaTEpUaNIOB; CTPYKTYpPbI U CBOIMCTB IOJUMEPOB B CBSI3U C UX XMMHUYECKUM COCTABOM,
YCIOBUSIMH ~ CHHTE€3a M OJKCIUIyaTallud; TEOPETHYECKMX OCHOB TEXHOJOTMU  IOIY4YECHHS
(YHKIMOHATBHBIX MOJTUMEPHBIX MATEPHAIIOB.

2. B pe3yabTare usydeHus JUCHUIJIMHBI 00YYAKOUIUHICS T0JIKEH:

OO6sagath caeayoUMMI KOMIIETEHIUSMU U UHIUKATOPAMU UX TOCTUKEHUS:

[1K-3.1; I1K-3.2; [IK-3.3; TIK-4.1; 11K-4.2; T1K-6.1; I1K-6.2; [1K-6.3.

3nams:

- HKCIIEpPUMEHTANIbHbIE METO/bl U MX NMPHUOOpHOE M anmapaTHoe OPOPMIICHHE AJIS UCCIIEIOBAaHUS
BemectB 1 Matepuaion (I1K-3.1);

- COBPEMEHHBIE METO/1bI, MCIIOJIb3YIOILUECS IIPU ITPOBEAECHUH UCCIIEI0BaHUN U pa3paboToK B 001aCTH
(TIK-4.1).

- 0COOEHHOCTH JIAOOPAaTOPHOIO U TEXHOJIOTUUECKOr0 00OPYIOBAHUS TEXHOJIOTUH HePTEra30XUMUH,
MPOMBIIUIEHHOTO OPraHMYECKOTO CUHTE3a, MOJUMEPHBIX M (YHKIMOHAIBHBIX MAaTEpUAJIOB, a TAKXKe
IU(pPOBbIE METOJbI U MPOrpPaMMHOE OOecHeueHHue JUIi MOHUTOPHHIA U MPEAUKTUBHON aHAJIUTHUKU
X012 TEXHOJIOTMYECKUX MPOLECCOB TEXHOJIOTUH HE(PTEra30XuMHH, IPOMBIIIUIEHHOTO OPraHUYECKOTO
CHHTE3a, IOJIMMEPHBIX U (PyHKIIMOHATBbHBIX MaTepuanos (ITK-6.1);

Ymemn:

- OpPraHU30BbIBATh MPOBEIICHUE IKCIICPUMEHTOB U UCTIbITaHuil BemecTB U Matepuaios (I1K-3.2);

- IPUMEHSATH MOJTYYEHHbIE 3HAHUS JJI1 CHCTEMHOIO0 M KOMIIJIEKCHOTO MPOBEJIEHUS UCCIIEI0BaHUN U
pa3paboTOK B 00JIACTH TEXHOJIOTUN MOJIMMEPOB, KOMIIO3ULIMOHHBIX MaTepuaioB U nokpsituil (ITK-
4.2);

- BBUBIATH M ONTUMHU3HUPOBATh IapaMeTpbl IPOLECCOB TEXHOJOIMU  HEPTEra3oXuMHH,
MPOMBIIIICHHOTO OPraHUYECKOr0 CUHTE3a, TIOJIMMEPHBIX U pyHKIMoHANBEHBIX MaTepuaios ([1K-6.2);

Bnaoemw:

- mpuemMamMu 0OpaOOTKHM, aHadM3a W MPEICTABICHHS pPE3yJIbTAaTOB SKCIIEPHUMEHTA, HaBBIKAMHU
MOJIrOTOBKH Hay4HO-TexHH4Yeckux otdetoB (ITK-3.3);

- MpreMaMu 00pa0OTKH, aHaIN3a, HHTEPIIPETAIUN U MPEICTABICHUS PE3yJbTaTOB YKCIEPUMEHTA,
HaBBIKAMH MOATOTOBKU Hay4yHO-TexHH4YecKuX oTuetoB ([1K-4.3);

- HaBbIKAMHU MOJIEIMPOBAHUS U MIPOEKTUPOBAHUS 000PYAOBAHUS U TEXHOJIOTMYECKUX TMPOLIECCOB B
00JIaCTH TEXHOJIOIMH He(TEra30XuMHUH, IPOMBIIIUIEHHOT'O OPraHUYECKOI'0 CHHTE3a, MOJIMMEPHBIX U
(YHKIIMOHAJIBHBIX ~MaTEpUaJOB C HCIHOJb30BAHMEM CHELMAIU3UPOBAHHOIO IPOTrPaAMMHOIO
obecnieyenus: (CAD, CAE), a Takke KOMIIJISKCHBIMH HaBBIKAMU INPOLIECCa MOJECTUPOBAHUS: YMEET
YIOPOILIATh CJIOKHBIE CHCTEMbl M Cpelbl 3a CUE€T JOMYIEHUN; yMeeT BbIOMpaTb M IPUMEHATH
KOHIIeTITYalbHbIe U KauecTBeHHbIe Mojenu (ITK-6.3).

3. Kpatkoe cofep:kanue AU CUHUIINH

Pa3nea 1. BBenenne. Jlakokpacounbie MaTepHaIbl

1.1. Beenenue. CoBpeMEHHBIN YpOBEHb U MEPCHEKTUBBI PAa3BUTHUS TEXHOJOTUN ()YHKIIMOHAIBHBIX
MOJIMMEPHBIX MaTepuasioB. VicTopus pa3BuUTHs (QyHKIIMOHAIBHBIX ITOJIMMEPHBIX MaTEpUAIOB

1.2. IlonyuyeHue, cBONCTBA U OCHOBHbIE HAIIPABJIECHUS MCIIOJIB30BAaHUS JAKOKPACOUYHBIX MaTEpHAJIOB
(JIKM) Ha ocHOBE HaTypaJIbHBIX, MOAU(PUIIMPOBAHHBIX PUPOAHBIX IIEHKOOOpazoBaTeneil. IKM Ha
OCHOBE TMOJHONEPUHOB, MOAMIPUPOB, XJIOPCOAEPHKALIUX  OJIUTOMEPOB, (PTOPHUPOBAHHBIX
IUIEHKOOOpa3oBaTeneil, akpuiioBble, SMOKCHIHbIE, KpeMHUHopranndyeckue JIKM.

Paspnen 2. Kayuyk 1 BOJIOKHA

2.1. HarypanpHbIi M CHHTETHYECKHME Kaydykdu. TpeOoBaHUS, MpenbsBIIEMble K KaydyKaw,
NpUMEeHEeHHe KayuykoB. [Ipou3BOACTBO pe3uH (KOMIIOHEHTHI, J00ABKM M HUX Ha3HA4YCHHeE).
Bo3MoxxHbIE HanpaBIeHUS YIy4IIEHNs SKCIIITyaTalluOHHBIX CBOMCTB PE3HH.

2.2. Knaccudukanusi BoinokoH. CHHTETHYECKHE BOJIOKHA. TpeOoBaHUS K BOJOKHOOOPA3yIOIIUM
nosimMepam. MeToipl MPON3BOJICTBA UICKYCCTBEHHBIX U CUHTETUYECKUX MTOJIMMEPHBIX BOJOKOH.

4. O0beM yueOHo#i TUCHUIIJIMHBI:

Bceero
Buasl yueOHoI paboThI 3E Axan. 4. Actp. 4.
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O6masi TpPya0eMKOCTh JUCIHHILUIMHBI 10 3 108 81
Y4e0HOMY IJIAHY
KonTakTHas pabora — ayauTOpHBIE 0,89 32 24
3aHSATHSA:
Jlexuuu (Jlek) 0,444 16 12
ITpaktuueckue 3ansatus (113) 0,444 16 12
Jlaboparopusie 3ansTus (J1ad) - - -
CamocrositesibHas padora (CP): 2,11 76 57
KoHTakTHas camocTosATeNbHas paboTa 0,01 0,4 0,3
[ToaroToBKa K KOHTPOJIBHBIM paboTam 2,1 75,6 56,7
Buja koHTpOJISI: 3a4deT ¢ OLEHKOM

AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIMHBI
«Cunrte3 u ucciaenopanue noiumepony» (b1.B.J1B.01.04./1B.01.05)

1. I_[e.m, AUCHUIIJIMHBI — Pa3dBUTUC Y CTYACHTOB 6aKaJ1aBpHaTa MMPAKTUYCCKUX HABBIKOB II0
IMPpOBCACHUIO I/ICCJ'IeI[OBaHI/Iﬁ IMOJIMMCPOB Ha pPAa3JIMYHBIX CTAJUAX IIpOoHcCCa nepepa60TKH.

2. B pe3ysibTare u3y4yeHHs JUCHMIIIUHBI 00yYAIOIUIiCS T0JIKeH:

Ob6nanath caenyrOmLUMI KOMIIETEHIUAMYI U UHAWKATOPAMH UX JTIOCTUKECHUS:

YK-2.9,1IK-3.1, 3.2, 3.3, [1K-7.1, 7.2, 7.3, I1K-6.1, 6.2, 6.3

3namu:

- DKCIIEpUMEHTAIbHbIE METOJAbI U MX NMPHOOpHOE M ammapaTHoe OQOPMIICHHE ISl UCCIIEIOBAHUS
BertecTB 1 Matepuanos (I1K-3.1);

- COBPEMEHHBIE METO/IbI, HCIIOJIL3YIOIIUECS TIPU TPOBEACHUH UCCIIEIOBAaHUN U Pa3padOTOK B 001aCTH
(TIK-4.1).

- 0COOEHHOCTH JTA0OPATOPHOTO U TEXHOJIOTHYECKOTO 00OPYIOBAHUSI TEXHOJIIOTHH HE(PTETa30XUMUH,
IIPOMBIIIUIEHHOT'O OPraHUYECKOr0 CUHTE3a, MOJUMEPHBIX U ()YHKLHMOHAIBHBIX MaTepUalIOB, a TAaKXKe
U(POBBIE METOJBI M MPOTPAMMHOE OOECHEUCHHE JUII MOHHTOPHHTA M MPEAUKTUBHON aHAUTUKU
X012 TEXHOJIOTMYECKUX MPOLECCOB TEXHOJIOTUHM HE(PTEra30XMMUH, IPOMBIIIIEHHOTO OPraHUYeCKOro
CHHTE3a, IOJIMMEPHBIX U (PyHKIMOHANBEHBIX MaTepraios ([1K-6.1);

- MeToAbl MJeHTU(UKAIUU MpoOIeM U MOCTAHOBKU HMCCIEIOBATENbCKUX 33734 C MOCIETYIOIUM
dhopmupoBanremM oOpasza MpoAyKTa B 00acTu HeTera3oXuMuu, MPOMBIIINIEHHOTO OPTaHUYECKOTO
CHHTE3a, MOJIUMEPHBIX U QyHKIHOHANBHBIX MaTepuanos (ITK-7.1).

Ymemns:

- OpPraHU30BbIBATh MPOBEIICHNUE IKCIIEPUMEHTOB U UCTbITaHuil BelecTB u maTepuanos (I1K-3.2);

- IPUMEHSTD MOJTyYeHHBIE 3HAHUS JJISi CHCTEMHOTO M KOMITJIEKCHOTO TTPOBE/ICHUS NCCIICAOBAHUH U
pa3paboTOK B 00JIACTH TEXHOJIOTUN MMOJMMEPOB, KOMIIO3UIIMOHHBIX MaTepuaioB U mokpeituil (ITK-
4.2);

- BBUBIATH M ONTUMU3HUPOBATh IapaMeTpbl IPOLECCOB TEXHOJOTMH  He(PTEra3oXUMHH,
MPOMBIIIIEHHOTO OPraHUYECKOTO CHHTE3a, TIOJIMMEPHBIX U (pyHKIMOHANBHBIX MaTepuanos (ITK-6.2);

Bnaoemw:

- mpuemMamMu 00paOOTKH, aHaidM3a W MPEICTABICHHS pPE3yJIbTAaTOB OSKCIIEPHMEHTA, HaBBIKAMHU
MOJIrOTOBKH Hay4HO-TexHH4Yeckux otderoB (I1K-3.3);

- MpreMaMu 00pa0OTKH, aHaN3a, HHTEPIIPETAIIUN M MPEICTABICHHUS PE3yIbTaTOB YKCIEPUMEHTA,
HaBBIKaMH TIOATOTOBKH Hay4yHO-TexHH4Yeckux ordyetoB ([1K-4.3);

- HaBBIKaMH MOJICITMPOBAHMS ¥ IPOSKTHPOBAHUST 000PYIOBAHUS W TEXHOJIOTUIECKHUX MPOIECCOB

B 00JacTM TEXHOJOTHW He(PTEra3oXMMHM, MPOMBIIUICHHOTO OPraHUYECKOTO CHHTE3a,
MOJIMMEPHBIX U (DYHKIIMOHATBHBIX MaTepUAlOB C HCIOIb30BAHUEM CIIEIIUATU3UPOBAHHOTO
nporpammHoro obecneuenuss (CAD, CAE), a Takxke KOMIUIEKCHBIMH HaBBIKAMH IpoIlecca
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MOJIETTMPOBAHUS: YMEET YMNPOIIATh CIIOKHBIE CHUCTEMBI M CpElbl 3a CUET NOMYIICHHH; yMmeer

BBIOMpATh ¥ IPUMEHSATH KOHIICTITYalIbHbIE U KauecTBeHHbIe Mozenu (I1K-6.3).

3. KpaTkoe coaep:kaHue TUCHUTLIUH
Pazgen 1. Cunre3 nosimmepoB

Crnioco0ObI cuHTE3a aMHUHOCOepKauX Gocha3eHoB.

Crnioco0pI cuHTEe3a KapOokcmicoaepkanmx Gocga3eHoB.

CriocoObI cuHTE3a 3MOKCHACOoAep)KauX Gocha3eHoB.

Crnioco0ObI cuHTEe3a TUKeTocoAepKanux Gpocda3eHoB.

CriocoOb1 cuHTE3a 4-auniI-2-MeToKcucoaepxkamux hocdaseHos.

CriocoObl cuHTE3a THAPOKCUIICOAepKaUX (PocdazeHoB.

CriocoOsI cuHTE3a (MeT)akipriaTcoaepkamux hocga3zeHos.

CriocoObI cuHTE3a rajiorecoAep Kaiiiux apuiokcudochazeHoB.

CriocoObI CHHTE3a CMEIIaHHBIX apuiIoKcu(ocha3eHOB.

CriocoOpl CMHTE3a CHIIOKCAHOB, COIEP KAILUX METAKPUIIOBbIE TPYIIIIHI.

CriocoObI cHHTE3a CUIIOKCAHOB, COACPIKAIIMX AMUHOTPYIIITHL.

CriocoObI cHHTE3a CUIIOKCAHOB CO CMEIIAHHBIMK (DYHKITHOHAIbHBIMU TPYIIIAMH.
CrniocoObI cuHTe3a HOHOOpHEHA Ha Kataiu3aropax Kapcrena.

CriocoObI cHHTE3a MOJIMAPUPEHIPUPKETOHOB.

CrniocoObI TBep10(a30rol CHHTE3a XUTO3aHA.

CrniocoOb1 MOIM(DMKAIIUN XUTO3aHA TIIUIUIRIMETAKPHIIATOM.

Crioco0bl cuHTE3a ACHIPUMEPOB.

CriocoObl cuHTe3a 2-1IMaHAaKPUIIOBOI KUCIIOTHI U IIOJMMEPA HA €€ OCHOBE.
CriocoObl cuHTe3a OEH30KCa3UHOB.

HoBprle crtocoObl cruHTE3a MONUIaKTH/IOB.

Crioco0ObI cMHTE3a MOJUMEPOB HA OCHOBE JIMMOHHOM KUCIIOTHI.

Crioco0b1 cuHTe3a (hochopcoaepKaux MOIUMEPOB TSl SKCTPAKIIUN METAJIOB.
Crnioco0sI cuHTe3a noaudocha3eHoB.

CriocoObI cHHTE3a UKIOCUIIOKCAHOB PA3JIMYHOM TPHPO/IBL.

CriocoObl cuHTe3a MOAN(UIMPOBAHHBIX (EHOI0POPMAIbAECTHIHBIX OJUTOMEPOB
Paznea 2. UcciienoBanue noimmMepos

Mertoap!l ucciaenoBaHus aMuHOCOIepKamux (hocha3eHos.

Mertoap!l uccienoBaHus KapOoKcHiIcoaepkamux Gocga3eHoB.

Mertoap! ucciaenoBaHus AMOKCUACoAepkamux hocha3eHoB.

MerTob! HccleJOBaHUs TUKETOCoAepKaIuX (Gocda3eHoB.

Mertoab! uccneoBaHus 4-auiui-2-MeTOKCHCOIepKaliuX Gocda3eHoB.

Mertob! HccineJ0BaHus THAPOKCUIICOAepKALINX (ochazeHOB.

Mertob! uccneoBaHus (MET)akIpuiaaTcoaepamux GocdaseHos.

MeTob! HccleIoBaHuUs rajorecoaepxammx apuiokcupochaseHos.

Mertoab! HccieJoOBaHUS CMELIaHHBIX apuiIoKcu(pochazeHoB.

MeTop! HccieIOBaHUS CHIIOKCAHOB, COJIEPKAIIUX METAKPUIIOBBIC TPYIIIIHL.
MeTob! HcciteJOBaHuUS CHIIOKCAHOB, COJIEPIKAIIUX aMUHOTPYIIITHL.

MeTop! HccieIOBaHUS CHIIOKCAaHOB CO CMEIIaHHBIMU (DYHKIIMOHATBHBIMH TPYTIIIaMH.
Mertob! Hccie[oBaHusT HOHOOpHEHAa CHHTE3MOBAaHHOTO Ha Katanu3aropax Kapcerena.
MeTob! HccieIOBaHus TTOHAPUPEHIGUPKETOHOB.

MeTtopl nccieoBaHus TBepA0(a3HbI CHHTE3UPOBAHHOTO XUTO3aHAa.

Mertoab! uccine10BaHusT MOAU(PHUIIMPOBAHHOTO TIUIMIMIMETaAKPUIATOM XHUTO3aHa.
MeTob! HccieJOBaHuUs IEHAPUMEPOB.

Mertob! uccne0BaHus 2-1IMaHaKPUIIOBOM KUCIIOTHI U TIOJIMMEpa Ha €€ OCHOBE.
Mertoab! uccineoBaHusl OEH30KCa3UHOB.
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e MeTobI HCCIIENOBAHNS TTOJIMIAKTHIOB.

e MeToapl UCCIIETOBAHMS TIOJMMEPOB HA OCHOBE TMMOHHOM KUCIIOTHI.

e Meroapl uccienoBanus GochopcoaepKaniux MOITUMEPOB ISl SKCTPAKIIMH METAILTIOB.
e Meroapl uccienoBanus noiaudocdazeHos.

e MeToabl UCCIENOBAHUS HUKIOCUIOKCAHOB Pa3JIMYHON IPUPOIBI.
e Metoabl UcCleOBaHUS MOAUPUIIMPOBAHHBIX (PeHOT0(DOPMATBIETUIHBIX OJTUTOMEPOB

4. O0beM yueOHOM JUCIUIJIMHBI

O0beM TMCUMILTHHBI
Buna yuyeOHo# padoThI Axax, | Actp.
3E
4. 4.
O01masi TPYA0eMKOCTh TUCIHILITHHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHBIE 3aHATHSI: 1,33 48 36
JlabopaTopHsie padoTsl (JIP) 1,33 48 12
CamocrosiTeqibHasi padora 0,67 24 17,7
KonTtaktHas camocrositenpHasi pabora 0,4 0,3
0,67
CaMoCTOsITEIbHOC H3YUYCHHE Pa3ICIOB TUCIIUILUIMHBI 23,2 17,4
Buja koHTpoJs: 3auyer C OLEHKOI

Tpek 6 - TexHOI0THSA JTAKOKPACOUYHBIX MATEPHAJIOB
AHHOTaIUA padoyeid MPOrpaMMpl JUCHHUILINHBI
«TexHoJ10rus MOArOTOBKY MOBEPXHOCTH U HAHECEHM S JIAKOKPACOYHBIX MATEPHAJIOB)
(b1.B./1B.01.04./1B.02.01)
1.Meap DMCHMIUIMHBI — MPUOOpPETEHHWE 3HAHWM, YMEHHH W HABBIKOB B 00JIACTU TEXHOJOTUHU

MOJIyYEHUS TOJIMMEPHBIX TOKPBITUH (OKpPACKH).

2.B pe3yabTare U3y4eHUs: AUCHUUIIMHBI 00yYAIOUIUICH J0JIKEH:

OO6nmanarh CACAYIONMMI KOMIIETCHIIUSAMU Y HHIMKATOPAMU UX JTOCTHKEHHUS:

[1K-3.3; TIK-5.1; I1IK-5.2; TIK-5.3; T1K-6.1

3nameo:

— ocHoBHBIe HOpMaTuBHBIE TokyMeHTHI (TOCT, MCO, P/I), kacaromiuecst mTOATOTOBKH MOBEPXHOCTH

Y TIPOMBIIIUIEHHON OKPACKU;

— OCHOBHBIE CBOICTBA MOBEPXHOCTH MOJIOKEK: YEPHBIX U IBETHBIX METAIIJIOB, KOHCTPYKIIMOHHBIX
ITACTMACC, IPEBECUHBI U MAaTEPHAIIOB Ha €€ OCHOBE, CyOCTPaTOB MHHEPAIBHOW MTPUPOJIBI, CTEKIIA U
KEpaMUKHU

— TEXHOJIOTUYECKUE CXEMBI MMOATOTOBKU MTOBEPXHOCTH M OKPACKH YEPHBIX U IIBETHBIX METAJJIOB U
UX 0COOECHHOCTH;

— TEXHOJOTHYECKHE CXEMBbI MOJrOTOBKM IMOBEPXHOCTH M OKpPACKH IUIACTMAcC, JIPEBECHHBI H
MaTepuajoB Ha €€ OCHOBE Mepea OKpPAcKoi, CyOCTpaTOB MHUHEpaIbHOW MPUPOABI, CTEKIa H
KEepPaMUKH;

— HpI/IMeHﬂeMBIG B HpOMI)IHIJ'IeHHOCTI/I TCXHOJIOTUAN OKpaCKI/I JICTKOBBIX U l"pySOBI)IX aBTOM06I/IJ'ICI\/II,
JKEJIe3HOJJOPOKHBIX BarOHOB, CYZIOB, CAMOJIETOB M IPYTHX PACTIPOCTPAHEHHBIX M3ICTHUI.

Ymemn:
— pa3paboTaTh ONTUMATBHYIO TEXHOJOTHIO TOJTOTOBKM TOBEPXHOCTH M OKPACKU Pa3IUYHBIX

U3IENUM, UCXOAS W3 TUIA MaTepuia HU3HENHUSA, COCTOSHHE HCXOAHOM NOBEPXHOCTH, YCIOBUU
OKCIUTyaTalldd  OKPAIEHHBIX  W3JeINi, TPOU3BOAWTEIBHOCTH, TabapuTOB  H3JCHHS U
MPOU3BOACTBEHHBIX IIJIOMIAICH;

— BbIOpaTh W mpemtokuTh Tumna npumensemoro JIKM, cucremy JIKII u croco® HaHeceHus wx

HaHCCCHHUA.
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Braoems:
— HaBBIKAMH COCTaBIICHUSI TEXHOJOTHYECKHX CXEM IMOATOTOBKH MOBEPXHOCTH U OKPACKU;
— METOZaMH KOHTPOJISI CBOMCTB JIAKOKPACOYHBIX HOKPBITHH.

3. KpaTkoe coaep:xaHue TMCHUIJIMHBI:
[ToaroroBka mMoOBEpXHOCTU MOJ OKpacKy: TexHosnorudeckue cranaaptael — Atel OCT, UCO, P/,

CTETNeHH OKHCIEHUS U 3arps3HeHusi. OCHOBHbIE CBOMCTBA MOBEPXHOCTU MOAJIOKEK: CTallb, YYT'yH,
IIWHK, aJJIOMHHHMA, 0JIOBO, M€Jlb, KOHCTPYKIITMOHHBIC TIacTMAcChl, ApeBecuHa, (anep, JACII, MID,
KOa, KaMeHb, KUPIUY, OCTOH, TUIIC, CTEKJIO0, KepaMmuka. CTaHIapThl OUYMCTKU MOBEPXHOCTH JUIS
METAIIMYEeCKON MOAN0KKH. CrocoObl OYMCTKH MOBEPXHOCTH: PYYHAsh MEXaHWYECKash OYHCTKaA,
rajnToBKa, abpa3uBHas CTpyiiHas ouucTtka. OOopynoBaHue Ui aOpa3WBHOW CTPYHHON OYMCTKH.
Tepmuueckas oyncTka. XUMHUYECKask MOJATOTOBKA MOBEPXHOCTH: 00E3KMPUBAHHE PACTBOPUTEIIEM,
BOJHBIMU pPacTBOpPaMH, OSMYJIbCHOHHOE O0O0€3KUpUBAaHUE, YIBTPAa3BYKOBOE OOE3KHPUBAHHE,
AIIEKTPOXUMHUYECKOE  00€3KMpUBAHUE, TpPABICHWE U  TPABICHUE C  OJHOBPEMEHHBIM
o0e3KMpUBaHUEM, TIacCUBAllMs, HAHECEHHWE KOHBEPCHUOHHBIX MOKPHITUN: QochaTtupoBanue
(kpucTayuinyeckoe U amopdHOE), OKCUIMpPOBaHUE (aHOIUPOBAHKE), XpOMAaTUPOBaHUE, 00pabOTKa
HAHOCUJIMKAaTaMH. MeTozbl, UCHOJNb3YeMbIE ISl OLEHKU 00e3KUpHUBaIOMX U Qochartupyromux
cocTaBoB U GocPaTHbIX C0eB. TEeXHONIOTHs MOATOTOBKHA OLIMHKOBAHHOM MOBEPXHOCTH, ATFOMUHUS
M €rO0 CIUTaBOB. TeXHOJIOTHS NOATrOTOBKY MIOBEPXHOCTH AFOMUHUS U €0 CIUTABOB. Y IaJIeHHE CTaphIX
nOKpbeITHH. CTaHAAPTHBIE TEXHOJIOTMYECKHE CXEMBI MOATOTOBKU TOBEPXHOCTH B COOTBETCTBHH C
I'OCT 9.402, TOCT P 1CO 8501-2014, P/1 39-00147275-053-99. OGopynoBaHue A5l XAMHUECKON
MOJrOTOBKHA TOBEPXHOCTH: 00OPYNOBAaHHE MOJATOTOBKH MOBEPXHOCTH CTPYHHBIM METOJIOM, THIIBI
NpUMEHSEeMbIX KOHBeiliepoB. BcmomorarenbHoe oOOpyaoBaHUE: JO3MPOBaHHUE, IOJyYEHUE
JEMHUHEPAITU30BaHHOM BOIbI, (DUIBTPALIMY IIIJITaMa, OYUCTKA CTOYHBIX BOJA. OKpalllvBaHUE JIACTMACC
u pe3unbl. Pexomennanuu no ucnonb3oBaHuio JIKM mnis okpackul pa3iMyHBIX IJIACTMACCOBBIX
noBepxHocTedd. Meronbl HaneceHuss JIKM Ha mmactuku u pesuHy. OkpaliuBaHue W MPOIUTKA
JPEBECUHBI, TTOJIyUYE€HUE TAKOBBIX M HEMPO3PAUHbIX MOKPHITUN. OKpallluBaHUE U TAKUPOBAHHUE KOXKH.
Oxpacka HEOpraHHYECKUX (MHHEPAIBHBIX ) TTOAIOKEK. TEXHOIOTHS H3TOTOBJICHUS IEKOPATUBHBIX U
UMHTAIMOHHBIX TOKPBITHA. OKpacka crekia. TeXHOJIOTHS OKPacKH OTACIBHBIX TPYIIT W3IEIU:
aBTOMOOMIIEH Ha KOHBEMepe, KeJIe3HOJOPOKHBIX BaroHOB, CYJ0B, CAMOJIETOB. PeMOHTHas okpacka
Ky30Ba aBTOMOOMJIS.

4. O6beM y4eOHOI TUCHUILINHBI

Bcero
Bupl yaeOHOM paboTh 3E Axan. 4. Actp. 4.
O0mast TpPyA0eMKOCTh JTUCHMILIMHBI 10 2 12 54
Y4eOHOMY IJIAHY
KonrakTHass paGora — ayauTopHbIe 0,88 32 24
3aHAITHS:
Jlexmn (Jlek) 0,44 16 12
[Tpaktuueckue 3austus (I13) 0,44 16 12
JlaGopaTtopusie 3ansatus (J1ab) - - -
CamocrositenbHas padora (CP): 1,22 40 30
KonTakTHas camocTosiTenpHas padoTa 192 0,4 0,3
[ToaroToBKa K KOHTPOJIBHBIM paboTam ' 39,6 29,7
Bua konTpoJsn: 3ader c OLEHKOI
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AHHOTaUA padoyeid MPOrpaMmMpl TUCHHUILIUHBI
«O0opynoBaHNe U OCHOBBI IPOEKTUPOBAHUSA MPOU3BOICTB JIAKOKPACOYHBIX MATEPUAJIOB)
(b1.B.1B.01.04./1B.02.02)

1. Ilejp AMCHUILUIMHBI — MPHOOpPETEHUE OOYYAIOIIUMUCS YIIyOJICHHBIX 3HAHWH, HEOOXOIUMBIX
CHeIHaTucTaM B OO0JIACTH TEXHOJOTHH JIAKOKPACOYHBIX MAaTEPHANIOB, IS IOCICIYIOIIeH
MIPOU3BO/ICTBEHHO-TEXHOJIOTUIECKOH.

2. B pesyabraTte HM3ydeHUsl AUCHMIUIAHBI OOydawIMiics MO TNporpaMme OakajaBpHaTa
JTOJIZKEH:

O0nanaTh CACIYIONUME KOMICTCHIIUSIMH U MHINKATOPAMU UX JOCTHIKCHHS:

YK-1.5; [IK-3.1; [TIK-1.1; TIK-1.2; TTK-1.3; T1IK-5.1

3namy:

— OCHOBHOE O00Opy/ZOBaHHE, NPHUMEHSIEMOE B TEXHOJIOTMYECKHX IMpoIeccaX IOIyUSHHS
MOJINMEPOB;

— OCHOBHOE 00Opy/ZOBaHHE, NPUMEHSIEMOE B TEXHOJOTHMUYECKHX MpoIeccaXx IMOydeHHs
IUICHKOOOPAa3yIOIUX BEIECTB;

— OCHOBHOE O00Opy/JOBaHHE, NPHUMEHSIEMOE B TEXHOJOIHMUYECKHX MpoIeccaXx IMOydeHHsI
[TUTMEHTHPOBAHHBIX JIAKOKPACOUHBIX MaTEpHaax;

—  anmaparypHO-TEXHOJOTHUYECKUE CXEMbI MOJIYYCHHS OCHOBHBIX TIEHKOOOPA3yIOIIUX BEIIECTB U
MUTMEHTHPOBAHHBIX JIAKOKPACOYHBIX MATEPHAJIOB;

— HOpPMAaTUBHBIC TpPeOOBaHUS K OOCCIICUCHUIO OE30MACHOCTH TEXHOJIOTHYECKUX IIPOILIECCOB
MIPOM3BOJICTBA IJICHKOOOPA3YIOIIMX BEIIECCTB M MUTMEHTHPOBAHHBIX JJAKOKPACOYHBIX MATEPUATIOB.
Ymemy:

— moaduparb O00OpyIOBaHHUE JMJIS TOJYYCHHS TIOJUMEPOB, IJICHKOOOpA3YyIOIIUX BEIECTB,
IMUIMCHTUPOBAHHLBIX JIAKOKPACOYHBIX MATCPHAJIOB;

—  COCTaBIIATH allapaTypHO-TEXHOJOTHYECKYIO CXEMY MOJYYCHHUS TUICHKOOOPa3yIONTNXBEIIECTB,
IMUTMEHTHPOBAHHBIX JIAKOKPACOYHBIX MATCPHUAJIOB
Braoemw:

- HaBbIKaMMW COCTABJICHUA alIlapaTypHO-TCXHOJOTMYCCKUX CXEM  IIOJYYCHHA OCHOBHBIX
HJ'IGHKOO6p33yTOHII/IX BCIICCTB U IMI'MCHTUPOBAHHLBIX JIAKOKPACOYHBIX MATCPHAJIOB;

MPUHIIMIIAMU BBIOOpa HanboJiee 1eaecoo0pazHoro 000pyI0BaHus IS MOJTYYEHUSI TIOJIMMEPOB,
IUIEHKOOOPAa3yIOIIKX BEIECTB, MUTMEHTUPOBAHHBIX JAKOKPACOYHBIX MaTepHAaJIOB.

3. KparTkoe coep:kaHue JMCHUTIHHBI

Pa3nes 1. OGopynoBanue Aj1s NPOU3BOACTBA IJICHKOO0PA3yOIIMX BEIIECTB

1.1. [lpunnunuaneHelie cxemsbl nosnydenus JIKM. Annapartypa aJis IOATOTOBKH M TPAHCHIOPT ChIPbs
B IIPOM3BOJICTBE OJMroMepoB. BcromoraTtenbHoe 00OpyqOBaHUE, MPUMEHSEMOE B IPOU3BOCTBE
IJIEHKOOOpa3yIolMX BelecTB. Buasl eMKocTHOro obopynoBaHus. AnmapaTypa A MOJATOTOBKH
CBIPBS B IPOU3BOJICTBE OJINTOMEPOB. AMNaparsl Al TPAHCIOPTHPOBKH H JIO3UPOBKHU JKHAKOIO ChIPbS
" TBEPAOIO CBIMMYYCTO ChIPbA B IIPOMU3BOACTBE OJIMT'OMEPOB.

1.2. PeakTopsbl [T CHHTE3a IIICHKOO0Opa3yomux BemecTB. [IprHINTBI 00ecTiedeHns H30TPOITHOCTH
PEaKIMOHHOM Macchl B Ipollecce CHUHTE3a onuroMepoB. IIpuHIMNIBI BeIOOpa NMepeMenIBaromuX
YCTPOMCTB.

1.3. OGorpeB peakropoB. OGOpYyAOBaHUE JUISI OUUCTKH JIAKOB. PUIBTPHI U (GUIBTPYIOIINE CUCTEMBI.
Paspnen 2. lucneprupoBanyve NUrMEHTOB M HANIOJIHUTE/ICH B IIJICHKOOOPa3yoIIMX BellecTBax
2.1. OcobGeHHOCTH TpoIiecca TUCIEPTUPOBAHUS IUTMEHTOB U HATIOJIHUTENIEH B IMJICHKOOOPa3yIOLINX
BenlecTBax. Jlucconbepbl. OCHOBHBIE THIIBI. BUbI BHICOKOCKOPOCTHBIX MEIIAIOK.

2.2. OcHOBHBIE BU/IbI AUCIIEPTaTOPOB C KECTKO 3aKPEINICHHBIMU Pa0OYMMHU TEIaMHU U CO CBOOOIHO
JOBUKYIIUMHECS pabounmu Tenamu. PakTopsl, Baustonue Ha 3Q(GeKTUBHOCTh AUCTIEPTUPOBAHHUSL.
2.3. OcHoBHble KaTajmoru 1Bera. OOopynoBaHWE [UIs TNPOU3BOJCTBA IOPOIIKOBBIX KPAaCOK.
KonepoBounoe u pacoBounoe 000opyaoBaHHE.

Pa3nen 3. O6mme TpeGoBaHMS K OPraHM3ALNH MPOU3BOICTB. JKOJOTHYECKasl YaCTh.
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3.1. O6mme TpeOoBaHUA K OOECIICUCHUIO B3PHIBOOC30MACHOCTH TEXHOJOTHYECKHUX IPOIIECCOB
npousBojcTBa JIKM. O6mue Tpe6oBaHus K IEPEMEIICHUIO TOPIOYHX TAapOTa30BhIX Cpell, KHUIKOCTEeH
Y MEJIKOJUCIIEPCHBIX TBEPABIX MPOIYKTOB B pou3BocTBe JIKM.

3.2. OOmme TtpeOoBaHMA K ammapaTypHoOMy O(OPMIICHHIO TEXHOJIOTMYECKHX IPOLIECCOB
npousBojicTBa JIKM. O6miue TpeboBaHus K pa3MEUICHUIO TEXHOJIOTHYECKOT0 000pyI0BaHUS 1I€X0B
npousBojactBa JIKM. OOmme TpebGoBaHUS K OOBEMHO-TFIAHUPOBOYHBIM W KOHCTPYKTHBHBIM
pelLIeHHAM 31aHui 11eX0B npousBojcTBa JIKM.

3.3. HNudpactpykTypa JTaKOKPAaCOYHBIX MPOU3BOJACTB. OUUCTKA Ta30BBIX BHIOPOCOB H KHUIKHX
OTXOJIOB IIPH MPOU3BOACTBE IIEHKOOOpa3yromux BemecTs. Oxiaxaaoine ycTaHoBKU. Bo3ayxo —
¥ BOJIOTIOITOTOBKA B JIAKOKPACOUYHBIX MPOU3BOJACTBaX. OUncTKa TPyOONPOBOJOB U pereHepanus
pacTBopuTelie

4. O0beM yueOHo# TUCUUIJIMHBI:

O0BeM TUCHUIIINHEBI
Bup yueOHoii padoThl Axax, | Acip.
3E
q. 4.

Oo61asi TPYA0€MKOCTh TUCHHUILIHHBI 2 12 54
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 0,89 32 24
B TOM YHCJe B (p)opMe NPAKTHYECKOI MOAT0TOBKH 0,11 4 3
Jlekuun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlabopaTopusbie padoTsl (JIP) - - -
CamocrosiTeqibHasi padora 1,12 40 30
KonrtaktHas camocrositenpHasi pabora 0,4 0,3

1,12
CaMoCTOsTEIbHOE H3YUYCHHE Pa3/ICIOB JUCITUILUIMHBI 39,6 29,7
Buja uTOroBoro KOHTpoJIs: 3auer c oneHKOM

AHHOTaIUA padoyeid MPOrpaMMbl JUCHHUILINHBI

«TexHoJi0THs MOJMMEPHBIX MJIEeHK00Opa3yomux matepuanos» (b1.B./[B.01.04./1B.02.03)
1. Ieap AUCHMILUIMHBI — IPUOOpETEHNE 3HAHUM, YMEHU W HAaBBIKOB B O0JIACTH XUMHUUHU
TEXHOJIOTUM CHUHTE3a TOJUMEPHBIX IUIeHKooOpasyromux BemiectB. OOydeHHE CTYIESHTOB
MPUHIIMIIAM BBIOOpa TUIEHKOOOPA3YIOMIMX BEIIECTB IS JAKOKPAaCOYHBIX  MaTepHasoB
Pa3IMYHOTO Ha3HAYCHHUSI.
2. B pe3yJbTare n3yuyeHHus JUCHUIIUHBI 00yYAlOIIMIiCS 10/IKEeH:
OO0anath CIeAYIONMMI KOMIIETCHIIUSMA U WHIUKATOPAMHU UX TOCTHIKEHUS:
ITK-3.1; T1K-3.2; [1K-3.3; T1K-4.1; T1K-4.2; I1K-6.1; TT1K-6.2; TIK-6.3
3namu:
- pa3nU4YHbIE BUBI TNIEHKOOOPA3yIOIINUX BEIIECTB U MIEHKOOOPA3YIOIUX CUCTEM;
- KOMITOHEHTBI KOMITO3UIIUH JIJISl Pa3TMYHBIX CUCTEM TUIEHKOOOPA3YIOIINX BEIIECTB;
- OCHOBHBIE TEXHOJIIOTUYECKHE U XHMMHYECKHE TMPOLECChl MPOM3BOJACTBA  PA3ITUYHBIX
MJIEHKOOOPa3yIOIINX BEIIECTB;
- MEXaHHU3MBbI MJIEHKOOOPa30BaHUS Ml PA3IMYHBIX TUIIOB IIEHKOOOPA3yIOIIKUX BEUIECTBH CHCTEM
MJIEHKOOOPa3yIoIIHX.
YmeTh:
- OXapaKTepH30BaTh INICHKOOOPA3yIOIINE MAaTePUATBI TI0 YKa3aHHBIM ITapamMeTpam;
- mogo0paTh KOMIOHEHTHI JJIsi KOMITO3UIIUN C LEJIbI0 MONYYEHHUs JTAKOKPACOYHBIX TMOKPBITUH C
ONPECIICHHBIMU CBOMCTBAMH;
- OmHUCaTh TEXHOJOTHMYECKHHA MPOIECC M €ro mapaMeTpbl sl MOJYYeHHS IJICHKOOOPAa3yIOLIEro
BEIIECTBA C ONPE/ICIICHHBIMH XapaKTePUCTHKAMH.
Braoems:
- IPUHIIMITAMA BBIOOPA IICHKOOOPA3yIOMINX BEMIECTB ISl JIAKOKPACOYHBIX MATEPHUATIOBPA3TNIHOTO
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Ha3HA4YCHMUS.

3. KpaTkoe conep:xkaHue TUCHUILINHBI

Paznen 1. [TonsiTie 0 mieHKO0Opa3yOIMX BEUIECTBAX.

CuHTeTHYECKHE W TPHUPOJHBIE TOJUMEpPHl (OJMTOMEphI) Kak IUICHKOOOpa3yrmias OCHOBA
COBPEMEHHBIX JIAKOKPACOUHbIX MaTepuasoB. CoipheBas 0a3a JJaKOKPaCOUHOM MPOMBIIIIEHHOCTH.
Bunsl cucrem rienkooOpasyromux BemmecTB. CrocoObl MoydeHus TIEHKOOOPa3yIOIUX BEIIECTB.
[Iporueccrl mIeHKO0Opa30BaHU AJIs PA3IUYHBIX INIEHKOOOPA3yIOIIUX CHCTEM.

OCHOBBI TIOJIMKOHICHCAIIMOHHBIX TPOIECCOB MpU CUHTEe3e moymdpupoB. HemoauduimpoBaHHbie
nonudbupsl.  Hewnacwimenusie  onuroddupel.  MoauduiupoBaHHble  MOMUI(PUPHI,  THUIIBI
MoaudukaTopoB. OU3HKO-XUMHYECKHE OCHOBBI TONy4YeHUs. [[OKpBITHS Ha OCHOBE MONMAI(DUPOB U
MIPOLIECCHI TIIEHKOOOpa30BaHusl.

Pa3nen 2. dnokcuannie cMouibl. [losimyperansl.

Tunsl AMOKCUIHBIX TUIEHKOOOpa3zyromux. J[MaHOBbIe AMOKCHAHBIE OJIUTOMEpPbI, 0COOEHHOCTH
TEXHOJIOTHYECKUX MPOLIECCOB UX MOTYYEHUs. DTOKCUIUPOBAHHBIE HOBOJIAKHU (ITOJIMAMOKCHUIbI),
anudaruyeckue SMOKCHUIHBIE OJUTOMEPBI: IUKIOATHU(PaTHUYECKUE SMOKCUIBL; SMOKCUIPUPHI.
CBoiicTBa, CpaBHHUTEIbHAS XapaKTepUCTHKA. [Iporecchl OTBEpKACHUS U TUICHKOOOPa30BaHUS.
OtBepautenu. Mx knaccudukanusa. IMOKCUAHBIE TAKOKPACOYHBIE MaTEPHAIIBI.

[TonuyperanoBble  IUIeHKOOOpasytomue.  DU3UKO-XUMHUYECKHE  OCHOBBI  IOJTYYCHHUS
MOJINYPETAaHOB, MCIIOJIB3YEMBIX B KadecTBa IUICHKoOOpasyrommx. Knaccudukarms
MOJINYPETAHOBBIX JIAKOKPACOYHBIX MAaTEpPHANIOB [0 XapakTepy peaklMil, MPOTEKAILIUX MpU
(dbopmupoBannu MOKpeITHL. CBONCTBA M TPUMEHEHUE.

Pa3nen 3. Anbaernaabie cMoJibl. [Ipupoanbie miieHkoo0pa3yomnime.

denHonpopMaNbICTHIHbIC OJIMTOMEPBL. BopopastaBisieMble ¥ OpPraHOPACTBOPUMBIC OJITOMEPBHI.
OU3NKO-XMMHUUYECKHE OCHOBBI IIOJIYYEHHS OJMIOMEpOB.  JIakOKpacouHble Marepuanbl C
UCIOJIb30BaHUEM  (eHOJII(DOPMATBIACTUIHBIX  OJUTOMEPOB, TIPUHIMUIBI HMX COCTaBICHUS W
(bopMUPOBaHUS TOKPBITHI.

Kap6amuo- u MeTaMHHO(OPMAThICTUIHBIE OJIMTOMEDBI. Bonopasbasisiembie u
OpraHopacTBOpuUMbIe  OonUromMepbl. DU3UKO-XMMUYECKHE OCHOBBI  IOJYYEHHUS  PA3THYHBIX
onuromMepoB.  JlakokpacouyHble ~ Marepuagbl € HUCIOJb30BaHWMEM  Kapbamuao - U

MeTaMUHO(GOPMAaJIbACTUAHBIX  ONUTOMEPOB, TMPHUHIMIIBI WX COCTaBICHHS M (OPMUPOBAHUSA
MTOKPBITHH.

[Tpupoansie ieHkooOpa3yomue. PactutenbHple Macia U MPOAYKTHI UX MepepadoTku. Macna u ux
kinaccuukanus. Ouuctka wmacen. XUMHUYECKHE CBOWCTBa TpuriuiepunoB. Ilepepaborka
pacTUTENbHBIX Maced, XHMHYECKHE OCHOBBI OTUX TporeccoB. lIpoaykTel mepepaboTku
pacTUTENBHBIX Macel M MX HUCIOJIb30BaHWE B JIAKOKPACOYHBIX Marepuanax. [ImenkooOpasoBaHue
pPaCTUTENBHBIX Macel;, CUKKaTHBBL. [IpupoaHbie cMONbl: KaHU(OIb U MPOAYKTHI €€ mepepadoTKH,
OUTYMBI.

4. OobeM yueOHOH TUCIMILIHHBI:

O0beM TUCHUTIJIMHBI
Bup yueOHoii padoThl Axan. | Actp.
3E
. q.

O01asi TPy10eMKOCTh TUCHHUILIHHBI 2 108 81
KoHTakTHasi padoTa — ayIMTOPHbIE 3aHITHSI: 1,33 48 36
Jlexnun 0,89 32 24
[Tpaktnueckue 3austus (I13) 0,44 16 12
JlabopaTtopHsbie padoTsl (JIP) - - -
CamocrosiTesibHas padora 1,67 60 45
KoHTakTHas camocTosiTellbHas paboTa 0,4 0,3

1,67
CamocTosiTenbHOE U3YUYE€HHE Pa3/IeJI0B JUCIUILIMHbI 59,6 447
Buja HTOroBOro KOHTpPOJIst: 3auyer ¢ OLEHKOI
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AHHOTanuA padoyeil MPOrpaMmMbl IUCHUNIMHBI
«XuMHYeCKAs] TEXHOJIOTUSI MUTMEHTOB U MITMEHTHBAPOHHBIX JTAKOKPACOYHBIX MATEPHATOB»
(b1.B./1B.01.04.1B.02.04)

1. Heap aucoumiamHbl — (opMupoBaHue y OakallaBpOB 3HAHUW O IOJY4YEHHUH, CBOWCTBAX U
MIPUMEHEHUU MUTMEHTUPOBAHHBIX JJAKOKPACOUHBIX MATEPUAIIOB PA3IUUYHBIX THIIOB.

2.B pe3yJbTare U3yYeHHUs JUCHUILUIMHBI 00yYAIOIIUIICH T10JIKEH:

O6nanare cneAyrIMMUMI KOMIETEHIUAMH U UHIUKATOPAMU UX JTOCTUKCHUS:

[TK-3.1; T1K-3.2; T1K-3.3; 11K-4.1; T1K-4.2; TIK-6.1; ITK-6.2; I[1K-6.3

3name:

— OCHOBHBIE CBOHCTBA HHUIMEHTOB, HANOJHUTEIEH W KOMIO3UUMOHHBIX JIAKOKPACOYHBIX
MaTEpUajIOB Ha UX OCHOBE;

—  TEXHOJOTMYECKHE MPOLECChl MOJYYEHHS] MUTMEHTOB M NUIMEHTHUPOBAHHBIX JAKOKPACOYHBIX
MaTepUasos;

—  OCHOBHBIE CBOICTBA MUTMEHTUPOBAHHBIX JTAKOKPACOUHBIX MAaTEPUAIIOB;

—  TEXHOJIOTHYECKHE CIOCOOBI MOJYyUYEHUS MUTMEHTOB U MUTMEHTHUPOBAHHBIX JTAKOKPACOUHBIX
MaTepuaios;

—  METOJbI aHAJIN3a MTUTMEHTOB U MUTMEHTHUPOBAHHBIX JIAKOKPACOYHBIX MAaTEPHAIIOB.

Ymemy:

— TMPOBOAUTH AHAIM3 OCHOBHBIX CBOMCTB MUTMEHTOB, HAIMOJHUTENEH W KOMIO3UIIMOHHBIX
JIAKOKPACOYHBIX MaTE€PHAIOB.

Braoemy:

— oOmUMHU TpPUHLUUIIAMH  BBIOOpa  KOMIIOHEHTOB JJi1  MOJIYYCHHUS  KOMITO3UIIMOHHBIX
JIAKOKPACOYHBIX MATEPHAJIOB B 3aBUCUMOCTH OT YCJIIOBUN UX SKCILTyaTalUy;

METOJAMH KOHTPOJISI TEXHOJOTMYECKHUX IMPOLIECCOB MOTYYEHUsI KOMIIO3UIIMOHHBIX JIAKOKPACOUYHBIX
MaTepUasoB.

3. KpaTkoe coaep:kaHue TUCHHUILINHBI.

BBenenue. OcHoBHble TOHATHS U omnpeaenenus. [lurment. Kpacurtens. Hamomxutens.
Knaccudukanus nurMeHToB (10 XMMHYECKOMY COCTaBY U I[BETOBBIM MpH3HAKaM). Polb TUrMEHTOB
Y HaIlOJIHUTEJICH B TAKOKPACOYHBIX MaTepHasiax. BeITyCKHbIE (JOPMBI TUTMEHTOB.

Pa3nes 1. OcHOBHBIE CBOMCTBA IUTMEHTOB.

XUMUYECKUE CBOMCTBA: XHMMHUYECKMH COCTaB W MPUPOJA MOBEPXHOCTH IMUTMEHTOB, HAIMYWE
npumeceld, pH BOIHOI BBITSHKKH, XUMHYECKasi PEaKIIMOHHOCTIOCOOHOCTh. PU3NYecKue CBONCTBA:
Kpucrannuueckoe ctpoeHre nurmMmeHToB OCHOBHBIE KPUCTAIOTpaQUUEecKUe CUCTEMbI (CHHTOHUM)
HEOpPraHMYECKUX MNUTrMeHTOB. [lomumopdusm u mnonuMopdHbIe MNpPEBpallleHUs MUTMEHTOB.
MertactabunbHble  (QOpMBI M CcTa0WIM3alMsS ~KPUCTAIIOTPA(QUUECKUX CHCTEM IHUTMEHTOB.
N30cTpyKTypHBIE CUCTEMBI U UX 3HAYEHUE B TEXHOJOTUU MUTMEHTOB. BiusiHUE KpHCTaIMYECKOU
CTPYKTYpBhl Ha CBOWCTBA MUTMEHTOB. TBEPAOCTh, IJIOTHOCTh YACTUIl MUTMEHTA, X BIUSHUE Ha
CBOMCTBa MUTMEHTOB. JlucrnepcHOCT, U ¢opMa YacTUI[ MUTMEHTOB. BiusHHME DUCHEpCHOCTH U
(hopMBI YaCTHUIl HA CBOMCTBA MUTMEHTOB. METO/IbI OIICHKH Pa3MEPOB YACTHUIl MTUTMEHTOB U CTEMEHU
UX TOJUIUCIEPCHOCTH. YJenbHasi MOBEPXHOCTh MUTMEHTOB M METOAbI €€ ompeneneHus. l[ser
nurMeHToB. OCHOBBI TEOPUHU IIBETHOCTH HEOPTaHWYECKUX MUTMEHTOB. CBS3b I[BETA C XUMUYECKUM
CTPOECHHUEM MUTMEHTOB. XapaKTEPUCTUKA SJIEKTPOHHBIX MEPEX0/I0B, MPUBOIALIIUX K BO3BHUKHOBEHUIO
[BETa MUTMEHTOB. BIUsHME KPUCTAIUIMYECKONW CTPYKTYpPhl M JTUCIIEPCHOCTH HAa IIBET MUTMEHTA.
OCHOBBI TEOPUM LIBETHOCTH OPTraHUYECKUX MUTMEHTOB. XapaKTepUCTUKA LIBETAa aXpPOMATHUUYECKHUX
(k03 pUIMEHT OTpa’keHUsSI U MOTJIOLIEHUS, OeTM3HA) U XpOMaTHUECKUX (IIBETOBOM TOH, SIPKOCTH,
HACBIIIIEHHOCTh) MHTMEHTOB. MareMaTH4ecKkoe MpeCTaBIeHHE I[BeTa MUTMEHTOB. KoopauHaTsl
nBera u 1nBetHocTH. l[BeroBoit rpaduk CIELAB. Meroasl u3MepeHus I[Be€Ta NUTMEHTOB.
TexHomornyeckne CBOMCTBA: YKPBIBUCTOCTh NMUTMEHTOB. Ee BiMsHME Ha CBOMCTBA NMUTMEHTOB.
Meroasl  ompeneneHus. 3aBHCHMOCTh  OKOHOMHUYECKOH A((PEKTHBHOCTH  HMCIOIH30BAHMS
JAKOKPACOYHBIX MAaTEpHANIOB OT YKPBIBUCTOCTH NHUIrMeHTOB. WHTeHcuBHOCTh (Kpacsmas u
paz0OenuBaromiasi CrIOCOOHOCTh) THUTIMEHTOB, €€ BIHMSHHE Ha CBOWCTBA IUTMEHTOB, METOJIbI
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onpeleneHusl. XapakTepUCTUKA IIOBEPXHOCTH IHWIMEHTOB W HANOJIHUTENEH: HHEpreTuka
CMaulBaEMOCTH, KUCIIOTHO-OCHOBHBIE CBOMCTBA, MO3aUYHOCTb [TIOBEPXHOCTH, MAaCIIOEMKOCTh 1-TO 1
2-ro poja, ancopOIusi OJUTOMEPOB U IMOJIMMEPOB HAa MOBEPXHOCTh MUTMEHTOB M HAINOJIHUTEIEH,
JJIEKTPUYECKUM 3apsA] MOBEPXHOCTH U JAp. l3MeHeHHe CBOWCTB IIOBEPXHOCTH IMITMEHTA
MoaupumupoBanuem. JlucrneprupyeMocTb MUrMeHTOB. AOPa3UBHOCTh MUTMEHTOB. CBETOCTOMKOCTh
nurMeHToB. oTOXMMHUYECKas aKkTUBHOCTh MIUTMEHTOB. ATMOC(HEPOCTOMKOCTh IMUTMEHTOB.

Pa3znen 2. Heopranunyeckue nurMeHThbl, HX CBOMCTBA M PUMEHEHHE.

[MurmenTs! Genoro 1BeTa (IMOKCUI TUTAHA, IMTONIOH, IMHKOBBIE Oemiiia). [INrMeHThI 4epHOTO IIBETA
(caxa, rpadur, yepHbIi OKCcH keme3a). [IMrMeHThI KeNnToro, OpaHKeBOro KpaCHOTO U KOPUYHEBOTO
LIBETOB (3K€JI€300KCHUIHbIE MUTMEHTHI, CBUHIIOBBIN CYpHK, KaJMUEBbIE IUTMEHTHI, KPOHA U Ap. COJIU
XPOMOBOMW KHCJIOTHI, KaIMUEBbIE MUTMEHTHI, TOPOIIKU METauIoB). [IUrMEHTHI CHHETO0, 3€JIEHOTO U
¢uoneToBoro 1BEeTOB (OKCHABI XpOMa, KOOAJIIbTOBBIC MMUTMEHTHI, XKeJle3Has J1a3ypb, YIbTpaMapuH,
CMECEeBbI€ 3€JICHbIC TUTMEHTHI).

Pa3nes 3. Oprannveckue NUrMeHThI, HX CBOMCTBA U IPUMEHEHHeE.

Oprannyeckue MUTMEHTHI, UX CBOMCTBA, JOCTOMHCTBA U HENOCTATKH, OCHOBHBIE MPEACTABUTEINH,
IIPUMEHEHHUE.

Pazpen 4. HanmostaureJan.

Ponb HanonHuTENEH B TaKokpacouyHbIXx Marepuanax. Knaccuduxanus. TpeboBanus, npeabsaBiseMble
K HanonHutensM. OOIIas XapakTepHCTHKa, CBOWCTBA, 00macTd mpuMeHeHus. OCHOBHBIC
IIPEACTABUTEMN HAIOJHUTEICH.

Paznen 5. ®u3nko-xumMH4YecKHe OCHOBBI JUCHEPIHPOBAHMS NMHUIMEHTOB (HAIOJIHUTEJIeH) B
IVICHKO00pa3yloIMX cucTeMax.

Mexanu3m  mponecca  aucrneprupoBaHus.  OCHOBHbIE — NPOLECCHI,  MPOTEKAKIIUE  IpHU
aucneprupoBanud. OnTtuMusaunust  yciaoBUM — aucneprupoBaHus. Peonoruueckue — ycioBus
nucneprupoBanus. Jlo6aBku (QyHKIIMOHAIBHOTO Ha3HaueHUs (OCHOBBI Kiaccuukaiuu, oliactu
IIPUMEHEHUS, IPUMEPBI OCHOBHBIX IpencTaBuTenei). CoBMECTUMOCTh MUTMEHTOB ¢ KOMIIOHEHTaMU
wieHkooOpasyronmx  cucreM. CraOwnmzanuss nurmeHtupoBanHbix JIKM. Kunetnueckas
YCTOMYMBOCTh. ATperaruBHasi yCTOHYMBOCTb.

Paznen 6. TexHosiormyeckue CrnocoObl TMOJYYEHHUS] HANMOJHEHHBIX JAKOKPAaCOYHBIX
MaTepHaJIoB.

TexHonornueckue crnocoObl MoxydeHus smaneil. OCHOBHBIE OIEpalliy TEXHOJIOTHYECKOTro Impolecca
MIPOM3BOJICTBA 3Majeil. MeTo LBETHBIX WJIM MHOTONUIMEHTHBIX HacT. MeToj OAHOMUIMEHTHBIX
nact. MeToJl OJHONUTMEHTHBIX MNonxypaOpuKaTHbIX sManeid. Meron OenbiX 0a30BBIX 3Maiei.
[TonyueHne BOAOAMYNbCHOHHBIX Kpacok. CocraB. JlocToMHCTBA W HENOCTAaTKU KpPACOK.
KomnoHeHTsl, BXoasume B cocTaB. Maible 100aBKU. TeXHOJIOTMYECKUN Mpolece MOIyYeHUs
JUCIIEPCUU THUIIA «Maciio B BOJIe». TE€XHOJIOrMUYECKHUM Mpoliece MOMyuyeHus! AUCTIEPCUH TUIIAa «BOJA B
Mmaciney. [lonyuenne rycToTepThix Kpacok. JIOCTOMHCTBA M HEOCTATKU. TeXHOJOrMYeCKuil crocod
nosydeHus. [TomyueHne mopomkoBbIX Kpacok. KOMIIOHEHTHI, BXOZSIINE B COCTaB MOPOIIKOBBIX
Kpacok. JIOCTOMHCTBA M HENOCTATKU. TEXHOJIOTMYECKUI MTPOLIECC MOJIYYEHUS IOPOLIKOBBIX KPacoK
Ha OCHOBE IIOJIMKOHJECHCALIMOHHBIX MAaTepuanoB. TEeXHOJOIMUECKUH MpoLecc MOJydyeHus
IIOPOIIKOBBIX KPaCOK Ha OCHOBE MOJIMMEPU3ALMOHHBIX MaTEPHAJIOB.

Paszgea 7. Oxpana okpyskawouiei cpeasbl.

OxpaHa OKpyKarolleil cpesibl IpU IPOU3BOJCTBE MUIMEHTOB M TUTMEHTUPOBAHHBIX JIAKOKPACOYHBIX
MaTepHaoB.

4.00beM yueOHOH THCHMILINHBI:

O0beM TUCHUTITHHBI
Bup y4eoHoii padoThI
Ay P Axkap. | Actp.
3E
q. 9,
OO0masi Tpy10eMKOCTb 1M CHUILTTHHbI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,88 32 24
B TOM 4HcJIe B (pOpMe NPAKTHYECKOI MOAT0TOBKH 0,11 4 3
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Jlexnun 0,44 16 12

[Tpaktrueckue 3ausatus (113) 0,33 12 9
8 MOM Uuciie 8 hopme NPaKmuieckol no020moeKu 0,11 4 3
JlaGopaTtopHsie paboTsl (JIP) - - -
CamocTosiTesbHasi padoTa 1,12 40 30
KoHTtakTHas camocTosTenbHas pabota 0,4 0,3
1,12

CaMocCTOsITeIbHOEC H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 39,6 29,7
Bua MTOroBOro KOHTPOJIA: 3auyer C OLEHKOI

AHHOTanus padoyeil NPOrpaMMbl AU CUHUIIIMHBI

«Texnosorust popmMupoBaHus JAKOKPacoYHbIX NOKPbITHI» (b1.B./1B.01.04./1B.02.05)
1. leab AMCHMIUIMHBI — O3HAKOMIICHHE OaKalaBpOB C TEOPETHUYECKUMHU M TEXHOJOTHMUYECKHUMH
3HAHUSIMM TIPOLIECCOB IOJATOTOBKM IOBEPXHOCTH, OKpAIMBAaHMUs MH3JEJINN JIAKOKPACOUYHBIMU
marepuanamu (JIKM) u ¢dopmupoBanus nakokpacounbsix nmokpbeituii (JIKII), HeoOXoauMmeIx st
pemieHust Mpo(ecCUOHAIBHBIX 3a/la4, CBS3aHHBIX C TEXHOJOIMEeH IOJNY4EeHUs MOJIMMEPHbIX
MOKPBITUI Ha Pa3IMYHBIX OJIOKKAX.
2. B pe3yabTare H3y4YeHHs JUCHHUILIMHBI 00y4AIOIMIiCS J0JKeH
Obnadamye CleAyOMUMA KOMIIETCHIIMAMHU ¥ HHAUKATOPAMH MX JIOCTHKCHUS:
I1K-3.1; [IK-3.2; TIK-3.3; T1K-4.1; T1K-4.2; I1K-7.1; [1K-7.2; [IK-7.3; TIK-6.1; I1K-6.2; T1K-6.3
3nams:
- HKCIIEpUMEHTAJIbHbIE METO/bl U MX NMPHOOpHOE M ammapaTHoe OPOPMIICHHE AJIS UCCIIEIOBAaHUS
BemectB U Matepuaios (I1K-3.1);
- COBPEMEHHBIE METO/1bI, HCIIOJIb3YIOILUECS IIPU IPOBEACHUH UCCIIEI0BaHUN U pa3paboToK B 001aCTH
(TIK-4.1).
- 0COOEHHOCTH JIaOOPAaTOPHOTO U TEXHOJIOTUUECKOr0 00OPYIOBAHUS TEXHOJIIOTUH HEPTEra30XUMHH,
IIPOMBIIIEHHOT'O OPraHUYECKOro CUHTE3a, NOJUMEPHBIX U (YHKIIMOHAJIBHBIX MAaTEPUAIIOB, a TaKXKe
U(POBbIE METOJbI U MPOrPaMMHOE OOECHeueHHUe JUIi MOHUTOPHHIA M MPEAUKTUBHON aHAJIUTHUKU
X012 TEXHOJIOTMYECKUX TPOLECCOB TEXHOJIOTUH HE(PTEra30XMMHH, IPOMBIIICHHOTO OPTaHUYECKOTO
CHHTE3a, IOJIMMEPHBIX U (PyHKIIMOHATBbHBIX MaTepranos (ITK-6.1);
- METOJIbl UJIEHTU(UKALUU NPOOJIEM U MOCTAaHOBKU HCCIIEOBATEIbCKUX 3a7au C MOCIEAYIOUIMM
¢dbopmupoBaHueM oOpa3a MpoAyKTa B 001aCTH He(Tera30XuMHIH, IPOMBIIIIEHHOTO OPTaHUYeCKOro
CHHTE3a, TIOJIMMEPHBIX U QyHKIMOHAIBHBIX Marepuano (ITK-7.1).
Ymemy:
- OPraHM30BBIBATh MTPOBEIICHHUE IKCIICPUMEHTOB U UCTIBITaHUii BemecTB U MaTepuanoB ([1K-3.2);
- IPUMEHSATH MOJTYYEHHbIE 3HAHUS JAJI1 CHCTEMHOTO M KOMIIJIEKCHOTO IIPOBEJCHUS UCCIIEIOBAaHUM U
pa3paboToK B 001aCTH TEXHOJOTUH MOJIMMEPOB, KOMIO3UIIMOHHBIX MaTepuanoB U nokpeituit (I1K-
4.2);
- BBIBIATH U ONTUMM3MPOBATh TMapaMeTpbl MPOLIECCOB TEXHOJOTMH HEPTEra3oXUMHH,
HPOMBIIICHHOTO OPraHUYECKOr0 CHHTE3a, MOJMMEPHBIX U (YHKIHOHAIBHBIX MaTepuaioB (I1K-6.2);
- ONPEJEIUTh YPOBEHb TEXHOJIOTHUH, HEOOXOMUMBIN Ul peain3allui MPOeKTa B COOTBETCTBYOIIEH
TEXHOJIOTMYECKOW O0JIaCTH, a TAKXKEe OLIEHUTh 3aTpaThl U 3HAYMMOCTb CTAAUN JKU3HEHHOTO IMKJIa
(mpoekTHpOBaHue, peanu3alys, GyHKIHOHUpOBaHue, nepernektisa u T.1.) (ITK-7.2).
Bnaoemw:
- mpuemMaMu 00pabOTKH, aHalIM3a W MPEACTABIECHUS PE3yNbTaTOB SKCIIEPUMEHTa, HaBBIKAMU
MOJrOTOBKH Hay4HO-TexHH4Yeckux otderoB (I1K-3.3);
- npueMamMu o0OpaOOTKH, aHaJIM3a, UHTEPIPETAUN U TPEICTaBICHUS PE3yJIbTaTOB IKCIEPUMEHTA,
HaBBIKaMH TIOATOTOBKH Hay4yHO-TexHH4Yeckux ordyetoB ([1K-4.3);
- HaBbIKAMU MOJIEIMPOBAHUS U MPOEKTUPOBAHUS 000PYIOBAHUS U TEXHOJIOTMYECKUX MPOLIECCOB B
00JIaCTH TEXHOJIOTMH He(TEra30XUMHUH, IPOMBIIUIEHHOTO OPraHMYECKOTO CUHTE3a, OJIUMEPHBIX U
(YHKIIMOHAJIBHBIX MaTEpHUaJOB C HCIOJIb30BAHUEM CIIELIMAJIU3UPOBAHHOTO IMPOTPAMMHOIO
obecnieuenusi (CAD, CAE), a Taxke KOMIIEKCHBIMH HaBBIKAMHU TIPOLIECCa MOJICTUPOBAHMS: YMEET
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YIOPOIIATh CIOKHBIE CHCTEMBI M Cpelbl 3a CU€T JOIMYIICHUN; yMeeT BbIOMpaTh U MPUMEHSTbH
KOHIICTITyaJIbHbIC U KadecTBeHHbIe Mojeiu (I[1K-6.3).

- HaBBIKAMHU MEXJMCLUUITMHAPHOTO U MHOIOLIEJIEBOr0 MPOEKTUPOBAHUS C YUETOM OCOOEHHOCTEH
Pa3NUYHBIX ~XUMHMYECKHMX TEXHOJIOTMYECKHMX obOnacTel, a MMEHHO: YMeEeT OOBACHUTH
MEXIUCUUIUIMHAPHBIE  MPOEKTUPOBOYHBIE  CpeAbl; yMEET IMPOEKTUpPOBaTh B  o01acTu
He(PTEra30XUMHH, MPOMBIIUICHHOTO OPraHMYECKOrO CHUHTE3a, MOJMMEPHBIX M (YHKIMOHAIBHBIX
MaTepUajoB B TOM 4YHCIE Ui YIy4IICHHUS KAauecTBa JKU3HH, 0€30MaCHOCTU OKPYXKAIOIIeH cpesbl,
¢dynkronanbHocTu U HanexkHocTH (ITK-7.3).

3. KpaTkoe coaep:kanue TUCHUIIIUH

Pa3nen 1. Mexanu4veckue cnoco0bl NOAr0OTOBKM NMOBEPXHOCTH nepea HaHecennem JIKM

1.1. CranpapTbl OYHCTKM TIOBEPXHOCTH JJIsi METAJUIMUECKON MOJUIOKKUA. MexayHapoaHbIe
CTaHJApThl U cTaHAapThl Poccun no ounctke u noaroroske nosepxHoctu: ISO 8501, ISO 8502, ISO
8503, I1SO 8504, 1SO 12944-4, 'OCT 9.402-2004, TOCT P MCO 8501-2014, P/ 39-00147275-053-
99, UTC-35-2017. Knaccudpukamuss 1o CTENEHSIM OKHCICHHMS M 3arpsA3HEHHSIM U CTaHIapTam
CTeneHeH MOAr0TOBKH MOBEPXHOCTU. OCHOBHBIE CBOMCTBA METAINIMYECKUX MTOUIOKEK: CTalb, YYyI'YH,
LMHK, aJIIOMUHHI, OJIOBO, M€llb. TUINOBBIE BUJIbI 3arpA3HECHHM, CBOMCTBA MOJIOKEK, OAJICKALINX
OKpacke.

1.2. Cnoco6sl 1 000pyJ0BaHHE OYMCTKU MOBEpXHOCTU. CHOCOObI OUMCTKU MOBEpXHOCTU. PyuHas
MexaHuueckas oductka. ['antoBka. Cyxasi aOpa3uBHas CTpyHHas OYHMCTKA CHKAThIM BO3TYyXOM.
AOpa3uBHBIC MaTepHAIIbI, HCIIOIB3yeMbIE I OYHCTKH B JpobecTpyiiHbix ammaparax mo ['OCT
11964-81 (ISO 11124-3) u TOCT 28818-90. O60pynoBanue s abpa3uBHON CTPYHHON OYUCTKH.
LentpobexxHass abpa3uBHasi CTpyHHas OYMCTKAa. MeToJ OYMCTKH C BaKyyMOM HWJIM C BaKyyMHOM
BCAChIBAIONICH TrOIOBKON. MeTo OYMCTKHU C BIPBHICKUBaHHEM Biard. ['uapoaOpasuBHas cTpyiiHas
ounctka. Kpuorennsiii 6mactunr. TepmoaOpasuBHas o0padboTka. CTpyiiHas OYMCTKA YKUIKOCTHIO
noxa AaBieHueM ['azoriamenHass ouucTka. [IpuHnunel BeIOOpa 000pyAOBaHMS Ui aOpa3HBHOU
CTPYWHOMN OYHUCTKH.

Pasznen 2. Xumunueckue crnoco0bl MOAroTOBKY MOBEPXHOCTH nepea HaHecenuem JIKM

Pazmen 2.1 Texnomorusi u 00OpynoBaHWs sl OOEIKUPUBAHHUA MOBEPXHOCTU. XHMHYECKAs
MOATOTOBKA  TMOBEPXHOCTU:  OOE3KUPHUBAHME  PACTBOPUTEISIMH, BOJHBIMH  PAcTBOPAMH,
SMYJbCUOHHOE  00€3KUpUBAaHUE,  YIbTPA3BYKOBOE  O0E3KUPUBAHME,  DICKTPOXUMHUECKOE
obezxupuBanue. [OCT 9.402-2004.

Paznen 2.2 Texnonorust u 060pyaoBaHus JJIsl TPABJICHHS TTOBEPXHOCTH. XMMUUYECKAsi TIOJITOTOBKA
MOBEPXHOCTHU: TPABJIEHUE U TPABJIEHHUE C OTHOBPEMEHHBIM 00€3)KUPHBAHHUEM, ITACCUBALIUS

2.3. TexHonorus m O0OpYyHOBaHUS [UIS TONYYCHHUS KOHBEPCHOHHBIX CJIOEB HAa MOBEPXHOCTH.
Hanecenne KOHBEPCHOHHBIX MOKPBITHI: (ochaTrpoBaHue (KpUCTaIMueckoe M amopdHoe),
OKCHUIUpPOBaHUE (AaHOJUPOBAHHE), XpOMaTHpOBaHUE, OOpabOTKa HaHOCHJIMKAaTaMu. MeTobl,
UCTOJIb3yeMblIe JUIs OLIEHKH 00e3:KUpHBarOIUX U (pochaTupyoIMX cocTaBoB U (ochaTHBIX CIOEB.
TexHonOorusi MOArOTOBKM OLIMHKOBAHHON MOBEPXHOCTH, AJIFOMHUHHUS U €ro CIUIaBOB. TexXHoyorus
IIOATOTOBKH NIOBEPXHOCTH JOMHUHUS U €T0 CIIABOB. Y IAJIEHUE CTapbIX NOKpbITUH. CTaHIapTHBIE
TEXHOJIOTUYECKHE CXEMBbI MOATroTOBKU noBepxHocTH B cootBeTcTBUU ¢ ['OCT 9.402, 'OCT P CO
8501-2014, P/1 39-00147275-053-99. O60pynoBaHue /s XUMHUYECKOH MOArOTOBKH IOBEPXHOCTH:
00opyioBaHUE MOJATOTOBKU MOBEPXHOCTU CTPYHHBIM METOAOM, THIIBI IPUMEHIEMBIX KOHBEHEPOB,
BAaHHBI TOATOTOBKH.

Paznien 2.4 TexHOIOTMM OYMCTKH CTOYHBIX BOJI ITOCJIE MOATOTOBKHU MMOBEPXHOCTH BenomorarenbHoe
00opy/ZI0BaHUE: TO3UPOBAHUE, ITOyUYEeHHE JEMUHEPATM30BAHHOM BOJBI, (PUIIBTpAIMK IILIaMa,
OYHUCTKA CTOYHBIX BOJI.

Pa3nea 3. TepmooTBepskaeHue u Oe3HarpesareabHble MeToAbI (popmoBanus JIKIT

3.1. Texunonorus u obopynoBanue it tepmoorBepxkaeaus JIKII. CnocoOwr orBepkaenus JIKII:
KOHBEKTHBHBIH CII0CO0, TEPMOpaIUallMOHHBIN CI10CO0, MHIYKIIMOHHBIHN crtoco6. KoHcTpyKImoHHbIE
Pa3HOBUAHOCTH CYIIMJIBHBIX KaMep.
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3.2. Texnomoruss m o00OpymOBaHUM I Oe3HarpeBaTeNbHBIX crnocobax GopmupoBanus JIKII
CriocoOsr ¢dopmuposanus JIKII: otBepkeHre MOKpITH 1o aeicTBueM Y@ wu3mydeHus,
paZnaloOHHOE OTBEepXkAeHNUE MOKPBITHI. KOHCTPpYKIIMOHHBIE pa3HOBUIHOCTU CYIIMJIBHBIX Kamep.
Pa3nen 4. ®opmupoBaHue JJAKOKPACOYHBIX NOKPBITHI HA HEMETAJVIHYECKUX MOAJI0KKAX

4.1. Texuomorusi monydenuss JIKII wa mmactmaccax. OkpammBaHHE IIIACTMAcC W PE3HHBL
CreuunanbHble METOABI IOATOTOBKM IOBEPXHOCTH IUIACTUKOB IIEpE] OKpAacKoil: TpaBlIEHUE,
razorylaMeHHass 00pa0oTka, 00pabOTKa KOPOHHBIM pa3psjioM, IUIa3MEHHas 00paboTKa,
dropupoBanue. Pexomennanuu mo ucnoiap3oBanuio JIKM uist okpacku pa3aUYHBIX TIACTMACCOBBIX
noBepxHoctel. Metonbl HaHecenusi JIKM Ha minacTUkyd W pe3uHy. THUIOBOW TEXHOJIOTHYECKUI
IIPOLIECC OKPACKHU IIJIACTUKOBBIX JeTasiel. OKpalluBaHue U JJAKUPOBAHUE KOXKH.

4.2. AuuzoTrponusi IpeBecuHbl. BpiOOp crocoOOB MOATOTOBKM JAPEBECHUHBI U MaTepHalIOB Ha €e
OCHOBE Pa3MUYHOT0 Ha3HAuYEHHs B COOTBETCTBUM co ctanmaptamu DIN 18 355, TOCT 20022.2-80
"Sammra npeBecunnl. Knaccudukanus ". TOCT 2.0022.6-93 "3ammura apeBecuHbl. CrocoObI
nponutku" I'OCT 20022.1-93 "Tepmuns! npu 3ammre apeBecunbl’, TOCT 24404-80 "IlokpeiTus
JAKOKpaco4yHble Ha U3Jenusx u3 apeBecuHbl Knaccudukanus u oboznadenue". OkpalimBaHue U
IIPOIUTKA JPEBECUHBI, [T0JyYEHHUE JIAKOBBIX U HEMPO3PAUHbIX TOKPBITHII.

4.3. Buapl HEOpraHMUECKUX MOJIOkKEK. TeXHOIOTHs MOATOTOBKH MOBEPXHOCTH. DTOPCUIINKATHAS
obpabotka. Texnomorust okpacku 6erona. Oxpacka KUpIUIHOH Kiaaku. OKpacka OMTYKaTypPEeHHBIX
noBepxHocTed. Pexomennyembie Tumbl JIKM 11 OKpacku HEOpPraHMYeCKHX (MHHEPAJIbHBIX)
oJIokeK. TexXHOJIOoruss M3roTOBJICHUS JIEKOPAaTHBHBIX M MMHUTALMOHHBIX MOKpBITUH. OKpacka
CTEKJIa.

Pa3nes 5. CoBpeMeHHbIe TEXHOJIOTHH MOJYYeHHS MOKPBLITHI HA Pa3JIMYHbIX U3/1eJIUAX

Paznen 5.1 CoBpemeHHBIE TEXHOJIOTHH U 000pYAOBaHHWE OKPACKHM aBTOMOOWIICH, BarOHOB, CY/OB,
CaMOJIETOB U pa3METKH aBTOMOOMIIbHBIX 1opor. CTaHJapTHBIN NPOLECcC OKPACKU Ky30Ba aBTOMOOUJIS
Ha KoHBeiepe. CoBpeMeHHbIE TEHACHIIMM B OKpacke aBTomoOmied. PeMoHTHas okpacka Ky3oBa
aBToMoOmIsA. OKpacka J>KeIe3HOJOPOXXKHBIX BaroHoB B coorBerctBuu ¢ ['OCT 7409-2009
«TpeboBanuss k JIKII mns rpysoBbix BaroHoB», ['OCT 12549-2003 «Baronsl mnaccakupckue
MarucTpajbHbIX JKele3HbIX gopor koseun 1520 mm. Okpacka. Texuuueckue ycnosusi», [OCT P
54893-2012 «Barounsl naccaxupckue JOKOMOTHUBHOW TSTH U MOTOPBArOHHBIN MOABUXKHON COCTaB.
TpebGoBaHMs K JTAKOKPACOUHBIM MOKPBITUAM W IMPOTHBOKOPPO3HOHHOM 3amuTe». OKpacka CyaoB
PSPC (Performance Standard for Protective Coating) B cooTBeTcTBUH ¢ TpeboBaHusMH IMO
(MexxayHapoHasi MOpCKasi OpraHu3aliys). 3alumTa HaJBOAHOro OopTa U MOABOIHOM YacTH Kopiiyca
CyAHa. 3allUThl KOPIYCOB CYZOB apKTUYECKOIrO IUIaBaHbs. 3alluTa IJIaBHOW NaimyObl U maiy0
Hazactpoiiku. JIKM s aBuanuu. Knaccudukanusi mokpeITuid uist TOpOKHOM Pa3METKH COTJIACHO
tpeboBanusiMm ['OCT P 52289-2004 "TexHuuyeckue cpeicTBa OpraHU3AlUN JOPOKHOTO TBUKCHHUS.
[IpaBwia mpuMeHEHUs JOPOKHBIX 3HAKOB, Pa3METKH, CBETO(POPOB, JOPOKHBIX OTPaKIECHUN U
HaIPaBJIAIOINX YCTPOUCTB" TEXHONIOIM HAHECEHUS JOPOKHOU Pa3METKHU.

4. O0beM yueOHOo# TUCHUIJIMHBI:

O0beM TUCHUTIJIMHBI
Buj yueoHoii padoThl Axax, | Acrp.
3E
q, q.

Oo61asi TPYA0€MKOCTh TUCIHILTHHBI 2 72 54
KonTrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHS: 1,33 48 36
Jlexun 0,444 16 12
[Tpaktuueckue 3ansatus (I113) 0,444 16 12
JlabopaTtopHbie padoTsl (JIP) 0,444 16 12
CamocrosiTeJibHasi pa6oTa 0,65 23,6 17,7
KonTakTHas camocTosiTenbHas paboTa 0,01 0,4 0,3
CamocTosITeIbHOE H3YUYCHHE Pa3/IeTIOB JUCITUILIMHBI 0,64 23,2 17,4
Buja koHTpOJIS: 3adeT ¢ OEHKOH
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AHHOTanuA padoyeid MPOrpaMmbl JUCUUIIIIMHBI
«HUccnenoBanne JakokpacouHbix matepuajon» (b1.B.J1B.01.04./1B.02.06)

1. Iles b AUCHMUILUIMHBI — 03HAKOMJIEHHE CTYJEHTOB C TEOPETUUECKUMHU U TEXHOJIOIMUECKUMU
3HaHUSIMU [TPOLIECCOB MOATOTOBKU MIOBEPXHOCTH, OKPAIIMBAHUS U3AETIHH JaKOKPACOYHBIMU
matepuanamu (JIKM) u popmupoBanust nakokpacodnbix nokpeituii (JIKIT), HeoOXomumbIx [uis
pereHust poheCCUOHAIBHBIX 3a/1a4, CBSI3aHHBIX C TEXHOJIOIHEH MOITy4YEHUs MOIUMEPHBIX
MIOKPBITUI HA Pa3IMYHBIX IOJUI0KKAX

2. B pe3yJibTaTe 0CBOEHUs JUCHUILIMHBI CTYI€HT JI0JIZKEH.

Obnadams CIeTYIONTUMA KOMITIETCHIIMSMA U MHANKATOPAMH UX JOCTHXKCHUS .

I1K-3.1; T1K-3.2; I1K-3.3; [1K-4.1; I1K-4.2; I[1K-6.1; T1IK-6.2; I1K-6.3.

3uameo:.

— OCHOBHBIC HOPMATHUBHBIE JOKYMEHTHI, KaCaIOIIUECs MPUOOPOB, METOAOB U METOINK UCTIBITAHUS H
ucciaenosauus JIKM u JIKII.

Ymemn:

— TPOBOAUTH HUcTibITaHUS U ucciaenoBanus JIKM u JIKII.

Bnaoemy:.

— TpHUHIMIAMU paObOThl HA OCHOBHBIX NMPUOOpax JJIA MCIBITAHUS M HCclenoBanus cBorcte JIKM
n JIKTI.

3. Kparkoe conep:xaHue TUCIUILTAHBI

Paznen 1. UcnbiTanus ceoiicts JIKM

Pasznea 1.1. UcnibITaHUA CBOMCTB KHMAKHUX OPraHOPACTBOPUMBIX M BoaoaucnepcuoHHbix JIKM
JlaboparopHast paboTa Mo UCIIBITAHUIO CBOUCTB KUIKUX JIKM U MOKpBITHIA, TOTYICHHBIX U3 HUX, IO
MEKIYHAPOAHBIM M poccuiickuM crangaptam: ['OCT 25271-93 / ISO 2555, ISO 2884, T'OCT
31939-2012 / 1SO 3251, T'OCT 19007-73, I'OCT 31973-2013 / ISO 1524, I'OCT 8784-75 / 1SO
2814, 'OCT 31992.1-2012, I'OCT P 51694-2000 / 1SO 2808, 'OCT 31993-2013 / ISO 2808-97,
I'OCT 31149-2014 / 1SO2409, TOCT 15140-78, TOCT 15140-78, I'OCT 32702.2- 2014, TOCT
27890-88 / I1SO 4624, 'OCT P 54586-2011/ ISO 15184, T'OCT P 52166- 2003 / 1ISO 1522, TOCT
9.032-74, TOCT 31974-2012 / ISO 1519, ISO 6860, TOCT P 50500-93 (MCO 6860-84), 'OCT P
53007-2008 / ISO 6272, TOCT 29319-92, ISO 50230,OCT 31975-2013 / ISO 2813,I’OCT 33355-
2015,'OCT 21513-76,’OCT 9.403-80

Pa3nen 1.2 UcnbiTanus cBoMcTB nopomkoBbix JIKM.

JlaboparopHas paGoTa 1Mo MCHBITAaHUIO CBOMCTB NMOPOIIKOBbIX JIKM M MOKpBITHH, MONTYYEHHBIX U3
HUX, IO MEXIYHAPOAHBIM U poccuiickuM crangaptam: ['OCT 8420-74 / ISO 2431, 'OCT 25139-93,
HCO 6186-90, TOCT UCO 8130.6-2002, TOCT 19007-73, TOCT 3584-

73, TOCT 8784-75 /1SO 2814, TOCT UCO 8130.2-2002, 8130-3-2006, 'OCT 31993-2013 /

ISO 2808-97, TOCT 31149-2014 / 1SO2409, I'OCT 15140-78, TOCT 15140-78, TOCT 32702.2-
2014, TOCT 27890-88 / ISO 4624, TOCT P 54586-2011/ ISO 15184, 'OCT P 52166-2003 / ISO
1522, TOCT 9.032-74, TOCT 31974-2012 / ISO 1519, ISO 6860, TOCT P 50500-93 (MCO 6860-
84),I'OCT P 53007-2008 / ISO 6272, T'OCT 29319-92,TOCT 31975-2013 /ISO 2813, TOCT 21513-
76, TOCT 9.403-80 (meTox A)

Pa3nes 2. TexHoJI0ruM MOATOTOBKH MOBEPXHOCTH nepea HaHeceHuem JIKM

Pasnen 2.1 IloaroroBka NOBEPXHOCTH METAUIMYECKOH IOMAJO0KKH O00€3;KMPpUBAHHEM U
TPpaBJIeHHEM

JlaGopaTopHast paboTa MO XWMHUYECKOW MOATOTOBKE TMOBEPXHOCTH METAITUMYECKON TTOJIOKKH:
00e3KMpHUBaHUE PACTBOPHUTENSIMU, BOJHBIMU PpPACTBOPAMH, SMYIBCHOHHOE OO0E3KUPHUBAHHE,
YIBTPa3BYKOBOE O0E3KHPUBAHUE, DIICKTPOXUMHUYECKoe obe3xupuBanue B cooTBeTcTBUU ¢ ['OCT
9.402-2004.

Pazgea 2.2 TexHosiorusi mojiy4yeHusi KOHBEPCHOHHBIX CJI0€B HA MeTA/LUIMYECKON MOAJI0KKe
JlaboparopHass paboTa MONYYEHHUIO KOHBEPCHOHHBIX MOKPHITHH HAa METAITMYECKON IOIOKKE:
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¢dbocdarupoBanue (Kpuctasinueckoe U aMmopdHOe), OKCHIUPOBaHUE (aHOIWPOBaHUE), 00pabOTKa
Hanocunukartamu. [lpumenenue metonoB I'OCT 9.402 nns ouenku ¢ocdaTupyrommx COCTaBOB U
(dhochaTHBIX CITOEB.

Pa3nen 2.3 IloaAroroBKa noBePpXHOCTH HEMETAUIMYECKHUX MOJIOKEK.

JlaboparopHas paboTa M0 pa3IMYHBIM METOAaM MOJATOTOBKU IMOBEPXHOCTH MOJIOKEK U METOAaM
Hanecenus JIKII

Paznea 3. [loanyyenusi JIKM u uccienoBanue ux CBOMCTB

Pa3nen 3.1 TexHonornyeckuii mpoiecc OKpacku aBTOMOOMJIEH U CTAIbHBIX KOHCTPYKIUH
JlaboparopHass paboTa MO HHAUBUAYAIbHOH pa3pabOTKe CXeM U TEXHOJOTMH MOATOTOBKU
MMOBEPXHOCTU Y HAHECEHUSI CUCTEMBI TOKPBITHH HA PA3IMYHBIX H3JCIUIX

4. O0beM yueOHOH JUCIHIINHBI

O0beM TUCHUTIJIMHBI
Bun yuyeOHo# padoThl Axax, | Actp.
3E
4. 4.

O01asi TPYA0EMKOCTD AU CIUILIMHBI 2 72 54
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHATHSI: 1,33 48 36
B TOM 4HcJIe B opMe MPaKTHYECKOH MOATOTOBKH 0,22 8 6
Jlexun - - -
[IpakTuueckue 3ansatus (113) - - -
JlabopaTopHsie paboTsl (JIP) 1,11 40 30
8 MOM Huciie 8 hopme NPaKxmueckol no02omoeKu 0,22 8 6
CamocrosiTeqibHasi padora 0,67 24 18
KonTtaktHas camocrositenpHasi pabora 0,4 0,3

0,67
CaMoCTOsTEIbHOC H3YUYCHHE Pa3/ICIOB JTUCITUILUIMHBI 23,6 17,7
Bujg HTOroBOro KOHTpOJIsi: 3a4Y€T ¢ OLICHKOM

Tpek 7 - TexHoJiorusi nepepadoTKu MJIacTMace
AHHOTanus padoyeil NPOrpaMMsbl AU CHMILIMHBI
«O0opynoBaHMe M OCHOBBI IPOCKTHPOBAHMS NMPOU3BOACTB NepepadoTKH IIACTMACC)
(b1.B./1B.01.04.1B.03.01)
1. Heap qucoumiaInHbl — GOPMUPOBAHKE y O0yUAIOIINXCS 3HaHUI 00 0COOEHHOCTSIX COBPEMEHHOTO
anmnapaTypHOro opopMIIeHHUs POLIECCOB MEPepadOTKH MOIMMEPOB, B3aUMOCBS3H CBOMCTB MOJIMMeEpa
C KOHCTpyKIMeH mepepabaThIBalOIIEro 00OpYIOBaHMS W OCHOBAaX  TEXHOJIOTMYECKOTO
MIPOEKTUPOBAHMSI POU3BOJICTB NEpepabOTKH IIacTMacc.
2. B pe3ysbTare H3y4eHHs JUCHMILIUNHBI 00yYalOLIUICS T0JIKeH:
O6nagath cneayoUMMI KOMIETEHIUSIMU U UHAUKATOPAMH UX JTIOCTHIKEHUS:
[1K-3.1; I1K-3.2; [1K-3.3; TIK-7.1; TIK-7.2
3nams:
- TEXHOJIOTMYECKHE OCHOBBI OpPraHM3allMM OCHOBHBIX IIPOLIECCOB IPOM3BOJACTBA W3ICIUN W3
MIOJINMEPOB;
- COBpEMEHHBIEe TpeOOBaHMs K anmnaparypHOMy o(pOPMIICHHIO OCHOBHBIX MPOILIECCOB MPOM3BOACTBA
W3/1eJIUN U3 TIOJIMMEPOB;
- KOHCTPYKIIMIO COBPEMEHHOTO TEXHOJIOTHYECKOTO 000pY0BaHMs U1 epepabOTKU NOJIMMEPOB;
- OCHOBBI IPOEKTUPOBAHUS 0a30BBIX MPOIIECCOB MPOU3BOJCTBA U3EINN U3 TIOJTUMEPOB.
Ymemo:
- COCTaBJISITh M AHAJIM3UPOBATh TEXHOJOTMYECKHE CXEMbl OCHOBHBIX IIPOIIECCOB MepepaboTKu
IUIaCTMAcC, YMETh UX ONTUMHU3UPOBATh U HAIOJIHATH MEPEIOBBIM COBPEMEHHBIM 000PYA0BaHUEM
- BBIOMpaTh 000pyA0BaHKE AJI1 KOHKPETHBIX TEXHOJIOTUYECKUX MPOIIECCOB C YIETOM 0COOEHHOCTEN
XUMUYECKUX U (PU3UKO-XUMHUECKUX CBOMCTB MOJIMMEPHBIX MaTepHaIoB
Bnaoemy:
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- COBPEMEHHBIMHM MPEJCTaBICHUSIMH O IEPEIOBbIX TEXHOJOTUAX U OOOpYIOBAaHUHU IPOILIECCOB
MIPOU3BOJICTBA U3JIETUI U3 MOIUMEPHBIX MAaTEPUAIIOB;

- O0IMMH MPUHIHUIAMH ONTUMHU3ALUU annapaTypHOro o(opmileHHs COBPEMEHHBIX IPOLIECCOB
nepepaboTKH MOJIMMEPOB;

- OCHOBaMH IPOEKTUPOBAHUS COBPEMEHHBIX TEXHOJOTHUYECKHUX MPOLIECCOB IMPOU3BOJICTBA U3EIINN
U3 MOJINMEPOB.

3 Kparkoe coaep:xanue JUCUMILIHHbI

Pa3nen 1. BcnomoraresnbHble npoiecchbl, MX anmnaparypHoe o)opmjieHue U poJib B TEXHOJIOTHH
COBPEMEHHOI'0 IPOM3BO/JACTBA NepepadoTKM MOJMMEPOB

1.1. TpancnoptHOoe U no3upyroiiee obopynoBanue. Ilorpy3zouHo-pasrpy3ouHoe 000pyIOBaHHE.
[Torpy3uuku. [lITabenepsr. [ py3oBbie Tenexku. I'py3onoabreMuoe obopyaoBanue. Jledbenku. Tamu u
tenbdepsl. Kpan-6anku. JIudter. I'py30Bbie MOABEMHUKH

1.2. lucneprupyroiiee, cMecuTeIbHOE 00opyaoBanue. O0opyaoBanue ais cyiku. CMeCUTenu st
CBIMMyYnX MarepuanoB. Husko- U cpenHEMHTEHCHBHBIE cMecuTeld. CMECUTENH ¢ BpallarouuMcs
pe3epByapoM. CMECUTENH € IEPEMEIINBAIOIIUMH YCTPOHCTBAMU. BRICOKOMHTEHCUBHBIE CMECUTEIIN.
JIByXpOTOpHBIE CMECUTENH. JIONIaCTHBIE CMECHUTEIIN.

Pa3znen 2. CoBpeMeHHOE IKCTPY3HOHHOE 000PYy/10BaHUeE 1JIS1 ePepadoTKH MOJUMEpPOB

2.1. KoHCTpykumsi OAHOIIHEKOBOTO OJKcTpyaepa. OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI
OJIHOUITHEKOBOI'O 3KCTpyiepa. KOHCTpyKTUBHAs cXxema OJHOIIHEKOBOTO 3KCTPYAEPa; TUIIOBAS CXEMa
paszzeneHus IIHEKa Ha OCHOBHBIE 30HBIL. BapuaHThl KOHCTPYKTHUBHOTO  HCIIOJIHEHUS
MOALIUITHUKOBOTO y371a. CrIocoObI COeAMHEHUS IITHEKA C PUBOJIHBIM BAJIOM.

2.2. KoHCTpyKIMS ABYXITHEKOBOTO JKCTpyJepa. becliHeKkoBble M CHEIUaIbHBIE IKCTPYIAEPHI.
KoncTpykums u mnpuHIun paboThl  ABYXIIHEKOBBIX JKCTPyAepoB. (OCHOBHBIE DIIEMEHTHI
JBYXIITHEKOBBIX SKCTpyAepoB. KOHCTpyKTHBHAsI cXxeMa JIBYXIITHEKOBOTO 3KCTpyzAepa. Pazmuunbie
BAPUAHTHl KOHCTPYKTUBHOI'O HCIIOJHEHUS ONOPHBIX Y3JIOB JIBYXIIHEKOBBIX 3KCTPYAEPOB.
KoHCTpyKTHBHOE MCIIOTHEHUE OTIOPHBIX Y3JI0B JIBYXIIIHEKOBBIX SKCTPYACPOB

Pazgen 3. OOGopynoBaHue COBPEMEHHBIX TEXHOJOTHYECKHUX JIMHMHA [JIsi NPOM3BOJACTBA
NpopUIbHBIX U3/1e/IUIi U MOJYNPOAYKTOB U3 MOJUMEPHBIX MATEPHAJIOB

3.1. OOopynoBanue mJis TMPOU3BOJACTBA IUIEHOK M JUCTOB M3 MOJUMEpPOB. TumuyHas
TEXHOJIOTHYECKasi cXeMa Ipoliecca U KOMIIOHOBKa OOOpYIOBaHHUS COBPEMEHHOM JMCTOBAJIBLHOM
muHun. CxeMma arperara AJisi WU3TOTOBJICHMSI JTUCTOB U TUIUT. OOopydosanue 015 pe3Ku TOHKUX
mucToB. Cxema ycTpoicTBa J1s IpreMa IUIOCKOH MIIEHKH.

3.2. O6opynoBaH#ue Ui TPOU3BOJCTBA TPYO U mpoduiieit u3 miacTmace, s HaloKeHUs KaOelnbHOI
M30JISALIUU, IS TPaHYJIMPOBaHUS. ODKCTPY3UOHHBIC JIMHUM TPEIHA3HAUEHBI JJIS MPOU3BOJICTBA
rnagkocteHHbIX HDPE Tpy6. Dkcrpy3nonHbie muaun 1is mpou3Bozacta RTP Tpy0. DkcTpy3HOHHbBIC
muHuK 115 npousBoactea UPVC 1pyo0.

Pa3znen 4. AnnaparypHoe ogopMieHre METOI0B JIUThS MOJIMMEPOB MO/ AaBJICHUEM

4.1. TunoBas KOHCTPYKLHS JUTHEBOW MaIIMHBI JJI NepepaboTku moiuMepoB. Cxema JUTheBOU
MalllMHbl € IUIACTUKAaTOPOM IIHEKOBOro Tuma. (CxeMa JIMTheBOM MAalIMHBI C IUIACTUKATOPOM
nopiHeBoro tumna. [lopiHeBsie MpeAnIacTUKATOPHI.

4.2. KoHCTpyKIIUS crIenUaibHOT0 000pyI0BaHUS I TepepadOTKH TOTUMEPOB METOIAMU JTUTHS MO]T
nasneHueM: 6eckosnonnbie TIIA, anektpuueckue TIIA, PITA, muoronosunronnsie TITA.

Pa3nen 5. O6opynoBanue 1t GOPMOBAHUS U3 NMOJTUMEPOB MOJIBIX U31CTHI

5.1. KoHCTpyKIus 3KCTPYy3MOHHO-BBIIYBHBIX arperatoB. OBA ¢ TOpH30HTaIbHBIM HIIH
BEPTUKAIBHBIM PACIION0KEHUEM YepBsika. KOHCTPYKIIMsSI OCHOBHBIX Y3JI0B SKCTPY3UOHHO-BBIIYBHBIX
arperaros.

5.2. OBA nns peuienus neneBbix 3a1a4. OBA ¢ mporpaMMHBIM peryiaupOBaHUEM TOJIIUHBI CTEHKU
3aroToBkH; DBA 17st mponu3BOACTBA U3IETNI O0IBIIOr0 00BEMA; MHOTOIIO3UIIMOHHBIE DBA.
Pa3nen 6. Baakosoe o0opynoBanue A5 nepepad0TKHU NMOJMMEPHBIX MATEPHAJIOB

6.2. Konctpykmusi BanbinoB. Ha3Hauenus pabouell MOBEPXHOCTh BajbIlOB. ABTOMAaTHYECKOE
yIpaBIICHUE.

6.3. Kamannpossie muaun. [I[puHImMnuanbpaas cxema KajdaHApoOBOM JTUHUM TS TTOTYYEHHUs TUIOCKUX
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IUICHOK (M3 MIacTU(PUIMPOBAHHOTO MOJUBUHWIXJIOpHAA). CrenualibHble MEphl U TOCTHXKEHUS
HE00X0AMMOM TOYHOCTH YCTAaHOBKH MEXBAJIKOBBIX 3a30POB.

Pazgen 7. AnnaparypHoe ogopmiieHre COBPeMEHHBIX MPOIECCOB MPOU3BOACTBA U3eJNH U3
TEPMOPEAKTHUBHBIX NOJMMEPOB

7.1. KoHCTpyKLIMS THAPABINYECKOT0 IIpecca sl TEPMOPEaKTUBHBIX IMMOJTMMEPHBIX MaTepUAJIOB

7.2. KOHCTpYKIIUS CIIEHUAIBHOTO MTPECCOBOTO 000PYAOBAaHUS

Pazgen 8. OOGopynoBanme aiasi TepMopopMoOBaHMSI W3AeJMd M3 JIMCTOBBIX MOJHMEPHBIX
MaTepHuaJIoB

8.1. Meroas! popmoBaHus U3AENUN U3 JUCTOBBIX U TUIEHOYHBIX MOJIMMEPHBIX MaTepuanoB. Metos
TepMO(pOPMOBaHUS JIHCTOBBIX MOMUMEpoB. Bakyym-popmoanue. ITneBmodopmoBanue. Cxema
HEraTuBHOTO (POPMOBAHUS C MPEABAPUTEIHHON THEBMATHUECKOM BBITSIKKOM.

8.2. Konctpykumst obGopymoBanus sl (OpPMOBaHUS W3ACTUH W3 JIMCTOBBIX U IUIEHOYHBIX
MOJIMMEPHBIX ~MaTEepHaJIOB: IOJyaBTOMAaTHYECKHE Ipecca, MHOTOMO3UIIMOHHOE IPECCOBOE
o0opyZ0BaHUE, STaXXKHbIE M JICHTOYHBIE Ipecca, MpPo(UIbHBIE Mpecca A TePMOPEAKTUBHBIX
MOJINMEPHBIX MaTEPHAJIOB.

Paznen 9. AnmaparypHoe odopmileHHe COBpPEMEHHBIX IPOLECCOB CBAPKH H3JleJui M3
MOJIUMEPOB

9.1. Tuns! cBapku miactmacc. CBapka I1acTMacc HarpeTbiM razoM. CBapka I1acTMacc pacIiaBoM-
npucaakoil. CBapka IjacTcMacc HarpeTbiM HMHCTpyMEeHTOM. CBapka IjIacTMacc TOKOM BBICOKOM
4acTOTBHI.

9.2. JlocTOMHCTBAa W HENOCTAaTKU CBAapKH. BO3MOXXHOCTh TOMy4YeHUS U3IEAHA OONBIINX
pa3Mepos. [IpenmyiiecTBa 1 HEAOCTATKU PA3JIUNYHBIX BUIOB CBAPKHU.

Pa3nen 10. OcHOBBI IPOEKTHPOBAHMS MPOU3BOIACTB NMePePadOTKH MOJTMMEPHBIX MATEPHAJIOB
10.1. HopmupoBaHue pacxona MOJIMMEPHBIX MaTepuaioB. MarepualbHblil OajlaHC MPOU3BOJICTBA.
DHeprooOecrneueHrne NPOU3BOJICTB U3ACTUIN U3 TIACTMACC.

10.2. OcHOBHBIE CTPOUTEIIbHBIC 1 KOMIIOHOBOYHBIE PEIICHUS IIPOU3BOJICTB MEPepadOTKU TIacTMacc.
I'enepanbhblil 1ad npeanpustusa. CaHUTapHO-3aIIKUTHAS 30HA. TpeOoBaHuUs K MPOU3BOJICTBEHHBIM
31aHusAM U UX Kiaccupukauusa. OCHOBHBIE pa3MEpHbIE M KOHCTPYKTHUBHBIE XapaKTEPUCTUKU
MPOMBIIIICHHBIX 37aHui. KOHCTPYKTHUBHBIE 3JIEMEHTHI 3/1aHUi U MPUHLUIIBI KX MPOSKTUPOBAHMUS.
Ocselenre, BEHTWISAIMS M oOToruieHHWEe. BomocHaGkeHMe W BOJOOTBENCHHME (KaHATU3AIIMS).
KapkacHoe cTpouTenbCTBO C UCTIOIH30BAHUEM OBICTPOBO3BOJIMMBIX — METAINTIOKOHCTPYKIIHA.

4. O0beM yueOHOH TUCHHIIINHBI

O0beM TUCUMTLTHHBI
Bup yueOHoii padoThl Axan. | Actp.
3E
q, 4.

OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 2 72 54
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHITHSI: 1,33 48 36
6 mom uucie 6 hopme nPpaKmuyecKoil n0020moeKu 0,22 8 6
Jlexumu 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
8 MOM Uuciie 8 hopme NpaKkmuieckou no020moeKu 0,22 8 6
JlabopaTtopHsbie padoTsl (JIP) - - -
CamocTosiTesbHasi padora 0,67 24 18
KonTtakTHas camocrositenpHas pabora 0,4 0,3

0,67
CamocTosiTenbHOE U3YUECHHE Pa3/IeTI0B JUCIUILIMHbI 23,6 17,7
Bua uTOroBoro KOHTpOJIs: 3a4€T C OLIEHKOM

AHHOTanuA padoyeil NPOrpaMmMbl AMCUUIIMHBI
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«PU3UKO-XUMHUS NIPOLECCOB NMepepadoTKN MOJTUMEPOB U KOMIIO3UTOB
(b1.B./1B.01.04./1B.03.02)

1. Ileapb TMCHMIIMHBI — O3HAKOMHUTH OOYUYAIONIUXCSI ¢ MOJICISIMHA U TIOJIXOJaMH, TTPHHSITHIMU IS
OIMCaHUs TIOTUMEPOB B PA3INYHBIX COCTOSHUAX, 0003HAYNTh COBPEMEHHbIE TEHICHIIMH B Pa3BUTHI
TEOPETHUECKUX MPEJCTaBICHUN O CTPOCHUM HAIMOJIEKYJSPHON CTPYKTYpPhl MOJUMEPOB, U3YyUUTh
XapakTep HU3MEHEHUs CTPYKTYpbl MaTepuaslioB IpH MmepepadoTke, CcPOpPpMUPOBATH LEIOCTHOE
MPEACTABJICHUE O CTPYKTYPE U CBOMCTBAX MOJMMEPOB.

2. B pe3yabTare uydeHus JUCHUIIMHBI 00YYAKOUIHICS T0JIKEH:

O6nanarh cneayrIUMI KOMIIETEHIUSIMHI U UHIUKATOPAMU UX JTOCTUKEHUS:

[1K-3.1; T1K-3.2; T1K-3.3; 11K-4.1; T1K-4.2; TIK-6.1; I1K-6.2; I[1K-6.3

3namu:

- (hu3MKO-XUMHUYECKHE OCHOBBI OPTaHM3AllMH COBPEMEHHBIX MPOIECCOB MPOU3BOJCTBA U3ACIUN U3
J1acTMAacc;

- OCHOBBI PEOJIOTHH [TOJIUMEPOB.

Ymemu:

- OHCHHUBATh TCXHOJIOTUYCCKUC CBOMCTBaA IMOJIMMEPOB, IPOU3BOIA HGO6XOILI/IMI)IG PacCyCThI;
- OIITUMU3UPOBATH TEMIICPATYPHO-BPECMCHHBIC  PCIKHUMBI nepepa60TKH IOJIUMCPHBIX U

KOMITO3UI[HOHHBIX MAaTEPHUAJIOB B U3/ICIIHS.
Braoemy:

- IpUEMaMHU PEryIMPOBaHUS TEXHOJOTUYECKUX MTAPAMETPOB IIPHU MOJIYYEHUH U3/EIIHi;

- croco0aMy BO3JCHCTBUS Ha CTPYKTYPY MOJUMEPHBIX MAaTEPHAJIOB B MpoIeccax MepepadoTKu U
YIIPaBJICHUS CBOMCTBAMU IIOJUMEPOB;

- TPUHIMIIAMHU YIOPABICHHUS TEXHOJIOTMYECKHM TIIPOLIECCOM MEepepadOTKH IMyTéM H3MEHEHUS
KAaueCTBEHHBIX U KOJMYECTBEHHBIX IIapaMETPOB.

3. Kpatkoe cogep:kanue AU CUHIIUHBI

Pazgea 1. Oco0eHHOCTH NMOBeAEHUS PA3JIHYHBIX KHAKOCTE MPU TeYeHUH

1.1. TloBeneHue pa3IUYHBIX KUIKOCTEH MPU TECUECHUH.

KpuBas Teuenus u Kpuas BSI3KOCTU. BA3KOCTb IpH CIBUTOBOM TeueHUH. KpHuBbIe T€UEHUS U KPUBbIE
BS3KOCTH IS pa3JIMYHbIX KHAKOcTeH. HpI0TOHOBCKAs, TuaTaHTHAs, ICEBIOMIACTUYHAS KUKOCTD,
tena bunrama m Cen Benana. OcoOeHHOCTH TOBEAEHUS, CBA3b IOBEJICHHEM PpEAIbHBIX TeJl.
Tukcorponus u peornekcus. Pabora THKCOTpoOnUH.

OcobeHHOCTH TedeHus nonuMepoB. KpuBble TeueHus MouMepoB. AHOMaNUs BI3KOCTH. [IpruunHb
aHOMAJIMM BSI3KOCTH. Y PaBHEHMsI, ONUCHIBAIOLINE MTOBEJACHHUE MOJUMEPOB B IIMPOKOM JAHMAINa30HE
CKOPOCTEH U HAIIPSHKEHUU CABUTA.

Pa3nes 2. 3aBucUMOCTb BA3KOCTH OT Pa3IMYHbIX (pakTOpPOB

2.1. 3aBUCUMOCTD BA3KOCTH OT TEMIIEPATYpPhI U 1aBICHUS

TemnepaTypHasi 3aBUCUMOCTb BSI3KOCTH. DHEPIrusi aKTUBAIUH BSI3KOI'O TEUEHUS.

2.2. 3aBUCUMOCTD BA3KOCTH OT MOJIEKYJIIPHON MaccChl

3aBUCHMOCTh BS3KOCTHBIX CBOMCTB OT MOJIEKYJISIPHOM Macchl M Pa3BETBICHHOCTH IOJUMEPOB;
KpUTHYEeCKass MOJEKYJIspHas Macca. 3aBUCHUMOCTb BS3KOCTH OT JaBieHus. OO0oOuieHHas
XapaKTePUCTHKA BA3KOCTHBIX CBOMCTB MOJIMMEPOB.

Pa3nea 3. IIposiBiieHHs1 BA3KOYNPYIOCTH MOJMMEPOB

3.1. Dddext Baiiccenbepra, bappyc-addexr.

[IposiBnenus sddexra Baiiccenbepra. Ilpuunnel s¢pdexra Baiiccenbepra. bappyc-addexr, ero
MIPUYMHBI, YpaBHEHUS, onuckiBaromue bappyc-agpdekt u cBA3bIBAIOLIME €r0 ¢ MEPBON pa3HUIIEH
HOpPMAaJIbHBIX HaNpsHKEHUH. 3aBUCUMOCTD BeMUMHBI bappyc-apdexTa oT quameTpa Kanuuispa.

3.2. MakcuMyMbl Ha BPEMEHHOM 3aBUCUMOCTH KpPYTAIIEr0O MOMEHTA, HEYCTOMYHMBOE TEUYEHUE
pacIiaBoB IIOJUMEPOB, SIBJICHUE CPbIBA.

Pa3nen 4. Peostorudeckne cBOiCTBA TEPMOPEAKTHBHBIX IOJIMMEPOB H PE3MHOBBIX CMecel
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Peonornyeckne CBOHCTBAa TEPMOPEAKTUBHBIX MOJUMEPOB M PE3MHOBBIX cMeceil. OCHOBHbIE
3aBUCUMOCTH M A(PQEKTs, NpoTeKalmue mpu AeGOpMUPOBAaHUM MaTE€pUajJoB Ha OCHOBE
PEaKIMOHHOCIIOOOHBIX  ONMromMepoB.  Peonormueckue  OCHOBBI  CO3JIaHUSL  JIMTHEBBIX
TEPMOPEAKTUBHBIX MaTepHalioB. SIBI€HHWE CBEPXaHOMAJIWM BA3KOCTU.  BHYTpEeHHHI CpBIB.
beccnBuroBoe TeueHHE HAIOJIHEHHBIX OJUTOMepoB. Meronbl U mpHOOPHl IS HU3y4YEHUS
PEOJIOTUYECKUX CBOMCTB PEaKTOIIACTOB, KAY4yKOB U PE3UHOBBIX CMeECEi.

4. O0beM yueOHOH TUCIHIINHBI

O0beM TMCUMILTHHBI
Bun yueOHo# padoThl Axax, | Actp.
3E
4. 4.

O01masi TPYA0eMKOCTh TUCIHILTHHBI 2 72 54
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHATHSI: 1,33 48 36
6 MoM uucie 6 hopme NPaKmuuecKolli N0020moeKu 0,22 8 6
Jlexkuun 0,89 32 24
[IpakTuueckue 3ansatus (113) 0,44 16 12
8 mom yucie 8 hopme npaKmuueckol n0020mMo6KuU 0,22 8 6
JlabopaTopusbie padoTsl (JIP) - - -
CamocrosiTeqibHasi padora 0,67 24 18
KonTtaktHas camocrositenbHasi pabora 0,4 0,3

0,67
CaMoCTOsTEIbHOE H3YUYCHHE Pa3/ICIOB JUCITUILUIMHBI 23,6 17,7
Bua uTOroBOro KOHTpoOJIs: 3a4€T ¢ OLEHKOMH

AHHOTanusa padoyeil NporpaMMspl JUCHUIJIMHBI
«TexHoJiorH4YecKkne nmpouecchbl NoJay4eHus: uzgeanu n3 miacrmace» (b1.B./1B.01.04./1B.03.03)

1. Heap paucommiamabl — QopMHUpoBaHUE Yy OOydYalOImIUXCS 3HAHUM 00 OCOOEHHOCTSAX
TEXHOJIOTUYECKHX IPOIIECCOB MEepepaboTKU IIACTMACC B U3JCIHS, O TEXHOJIOTHYECKUX OTIIHMYUSX
nepepaboTKU Pa3IMUHbIX BUAOB MOJIMMEPHBIX MaTEPHAIIOB.

2. B pe3yJabTare n3yuyeHus JUCIHUIIUHBI 00yYAIOMIMIACSI T0JIKEH:

OO6nagath cneayOUMMI KOMIETCHIIUAMU U MHAUKATOPAMHU UX JIOCTHXKEHUS:

IIK-3.1; T1K-3.2; T1K-3.3; [1K-4.1; T1K-4.2; T1K-4.3; I1K-7.1; TIK-7.2; TIK-7.3

3namo:

- OCHOBHBIC TEXHOJOTHMYECKHE CBOWCTBA TOJUMEPHBIX MaTepUAIOB, OCHOBHBIC OCOOCHHOCTH
peanu3aiuy U TPOBESHHS MPOIIECCOB UX MEePEPadOTKH B U3ACTHSI.

Ymems:

- TPOBOJMUTH OLIEHKY OCHOBHBIX TEXHOJIOTUYECKUX CBOWCTB IOJHMMEPOB; BHIOMpATh METOJ HX
nepepaboTKH B KOHKPETHOE H3JENUE C 3aJaHHBIM  KOMIUIEKCOM CBOWCTB; TOJOMpATH
TEXHOJIOTUYECKHE YCIOBUS IPOBECHUS Mpoiiecca mepepaboTKu.

Braoems:

- OOIMMH TIPUHIIUIIAMHU BBHIOOpA KOHKPETHOTO METOJAA JAJSl MOTYYSHHs U3JIEIUNA U3 MOJIUMEPHBIX
MaTEpHUAaJIOB B 3aBUCHMOCTH OT YCJIIOBUU MX IKCIUTyaTaI[MH; METOJJaMU KOHTPOJISI TEXHOJIOTHIECKUX
MIPOLIECCOB MOTYYCHUS STUX U3IEIHIA;

- IPUHIIMITAMHA COCTABJICHUS allapaTypHO-TEXHOJIOTHIECKHX CXEM UX IPOHU3BOJICTBA.

3. KpaTkoe coaep:kaHue TUCHUTLIUHBI

Pazgen 1. AHanu3 COBpPEeMEHHBIX TEXHOJOTMYECKHMX IMPOIECCOB MepepadoTKH IJIacTMacc.
IlepepaboTka mjiacTMace B BA3KO-TeKy4eM COCTOSIHUH

1.1 TMomuMepHBIE KOMITOHEHTHI KOMITO3HIANA. [IpUHIMIIBEI BRIOOpA TIOJIMMEPOB JUISI M3TOTOBJICHUS
W3JICTTAM.

B3auMocBsI3b IPUPOIBI TOJIMMEPA, €r0 CTPYKTYPBI U CBOMCTB MOJIY4aeMOT0 Ha €0 OCHOBE U3JICITHS,
BIUSHUE Ha CTPYKTYpY TEXHOJIOTMHM (OPMOBAHHMS U YCIOBUH TMPOBEIEHHUS MpoIliecca.
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CoBepilIeHCTBOBaHHE TEXHOJIOTHMYECKUX MPOIECCOB TMPOM3BOACTBA W3JEIMM U3 ILIacTMAacc.
Knaccupukanuss ~ TEXHOJOTMUECKHMX  IMPOLECCOB  mHepepadoTku  ruiactMacc.  [IpHHIHUIIBI
KJIacCU(UKALUK, OCHOBHbIE OCOOEHHOCTH MPUBOAUMBIX METO/AOB. DKCIUTyaTallMOHHBIE CBOWCTBA
macTuyeckux mMace. Ilnactuyeckue Maccbl Kak MHOTOKOMIIOHEHTHBIE CUCTEMBI.

OcHoBHbBIE BUJIBI MOJMMEPOB, UX CBOWCTBA U HMX BIUSHUE Ha CBOMCTBA IMOJIy4aeMOTO W3JEIIHS.
TepmorutacTsl 1 peakToriacTel. MeToabl UX nepepadoTKH, TUITOBBIE n3nenus. CMecH MOoIUMEpPOB.
Brei6op monumepa A MPOU3BOJICTBA KOHKPETHOTO U3JENHS, UCXOJS U3 HAa3HAYCHHs H3AENUs U
YCJIOBUH €T0 3KCILIyaTaluHu.

Henonumepnsie kommnoHeHThl. [lnactuduxaTopsl, HamOJHUTENH, CTaOWIM3aTOPHI, CIIMBAIOIINE
areHTHl.

1.2. Dxcrpy3us. Kanangposanue. JIutbe oy nasienuem. [IpeccoBanue.

OCHOBBI TEXHOJIOTMUYECKOI'O IIpOLEcca 3KCTPY3UU: OCHOBHBIE CTAJUH MPOIECCA, TEXHOIOIMUECKHE
napaMmeTpbl, UX BbIOOp M BIMSHHME HA SKCIUTyaTallUOHHBIE CBOMCTBA IOJIy4aeMOTO H3JIEIHSL.
Vcnonb3yemble MOMMEPHbIE MaTepHalibl M MojlyyaeMble n3aenus. KauecTBeHHbIH aHau3 paboThI
sKcTpydepa. PacueT mpoM3BOAMTENHHOCTH IIHEKAa U 3KCTPY3MOHHOM TOJIOBKH, paboyasi TOUKa,
BIIMSIHUE TTOCTOSIHHBIX U [IEPEMEHHBIX IAPAMETPOB Ha IPOU3BOAUTEIBHOCTD KCTpyAepa. OCHOBHBIE
TEXHOJIOTUYECKHE AKCTPY3UOHHBbIE NTUHUU. JIMHUM MO MPOU3BOJACTBY IKCTPY3UOHHBIX H3JEITHMA
Pa3IMYHOro THUIA: IIJICHOK, JTUCTOB, TPYO. CoaKCTpy3us.

Kananaposanwue. Jlutbe noa aasnenueM. Jlutbe moa naBieHHeM TepMoriacToB. OCHOBBI METO/A.
@dopMHUpOBaHUE AHU3OTPOIHON CTPYKTYpbl B JIMThEBbIX u3fAenuax. OCHOBHbIE CTaAuM U
TEXHOJIOTUYECKHE MapaMeTpsl Mpoliecca JIUThA 1oa AaBieHueM. [lnactukanus. Brpeick. Boigepxka
MOJl JaBJICHHEM. YcaJka JUTheBBbIX u3nenuid. OpueHTanroHHble 3()QeKTsl W BHYTpEHHHE
HaNpsDKeHUs B JUTHEBBIX M3Aenusx. JIuTbe moj naBieHHeM peakToriacToB. OCHOBHBIE OTIUYHS
JIUTHS 1IO]1 IaBJICHUEM PEaKTOILUIACTOB, CBA3aHHbBIE CO CBOMCTBAMHU MOJIMMEPOB JAHHOTO TUIA. Bb1OOD
TEXHOJIOTUYECKHX MapaMeTpoB mpotecca. [IpeccoBanue.

Pa3nen 2. TexHosornueckue npouecchl nepepadoTku MJIACTMACC B BbICOKOJIACTHYECKOM U
TBEPAOM (CTEKJI000Pa3HOM U KpUCTALIHYecKoM) cocTossnnu. Ilepepadorka ¢dpropomiacros
2.1. Meronbl epepabOTKH JIMCTOBBIX MAaTEPHAIOB

OcHoBHble cTaguu mporecca. PazHoBugHocTtu. KOHTponb KadecTBa MONydaeMbIX U3JCIUM.
[TueBMopopMmoBanure. KoOMOMHMpPOBaHHBIE METOIBI.

2.2. IlepepaboTka IUIACTMACC, HAXOMSIIUXCA B TBEPAOM COCTOSIHUHM. MeToJbl mepepaboTKu
¢ropomactoB. BecnomorarenbHble METOABI IEPEPAOOTKHU IIACTMACC.

SIBneHue BBIHYXKJIEHHON 3JaCTUYHOCTH. Buabl nedopmanmii, MCIoNb3yeMbIX B JAHHBIX METOJaX
MOJTYYEHUS U3IETTUH U X 0COOCHHOCTU. MeTo1bl IepepaboTKH (PTOPOILIIACTOB.

BcenomorarenbHble MeTOIBI TepepaboTKy MtacTMace. PoTaninonHoe ¢popMoBaHue U LEHTPOOEKHOE
JIUThE, TUTHE KOMIIAyH/I0B, TOJIY4YEHHE IIJICHOK U BOJIOKOH.

4. O0beM yueOHOH TUCIHILINHBI

O0beM TUCUMILTHHBI
Bup yueOHoit padoThI Axan. | Actp.
3E
q, 4,

OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 2 72 54
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHITHSI: 1,33 48 36
6 mom uucie 8 hopme nPpaKmuyecKoil n0O20mo8Ku 0,44 16 12
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
8 MOM Uuciie 8 hopme NPaKkmuieckol no02omoeKu 0,44 16 12
JlabopaTtopHsbie padoTsl (JIP) - - -
CamocTosiTesbHasi padora 0,67 24 18
KonTtakTHas camoctositenpHas pabora 0,4 0,3

0,67
CamocTrosiTenbHOE U3YUYEHHE Pa3/IeJI0B AUCIUILIMHbI 23,6 17,7
Bua uTOroBoro KOHTpoJIs: 3a4€T C OLIEHKOM
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AHHOTanus padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«I{udpoBoii 1u3aiiH B MHAYCTPUH MOJUMePoB 1 Komno3utos» (b1.B./[B.01.04.1B.03.04)

1. Heap AMCHUNIMHBI — cHOPMHPOBATH KOMIIETEHIIMH OOydaromierocs B o0nactu IU(ppPOBOTro
IM3aiiHa TOJMMEPHBIX U KOMITO3UTHBIX U3JIenwii ¢ ucnoias3oBanueM CAD cuctem.

2. B pe3yabTare usydeHus JUCHUIIMHBI 00YYAKOUIHICS T0JIKEH

O6nanath cneAyrIMMI KOMIIETEHIUSIMHI U UHIUKATOPAMU UX JTOCTUKEHUS:

[TK-3.1; T1K-3.2; T1K-3.3; 11K-4.1; T1K-4.2; T1K-4.3; TIK-7.1; [IK-7.2; [IK-7.3.

3namy:

— OCHOBBI BbIOOpA MOJMMEPHOTI0 MaTepuaia Jisl 3aJaHHOTO U3/IEeNNs;

— 00IIKe NPHUHIIUITEI KOHCTPYUPOBAHUS U3JICIHIA U3 MTOJIUMEPOB U KOMITO3UTOB;

— TIOHSATHUS TEXHOJOTUYHOCTH M3AETUN U MX CHEHU(PUKY Ui Pa3iNYHbIX METOAOB (hOpMOBaHUS
U3ICTINI;

— TOJXO0Jbl K KOHCTPYUPOBAHUIO U3JEIUI B 3aBUCUMOCTH OT METO/1a TPOU3BOCTBA;

— MapameTpbl MaTepHala u mpoiecca (opMoBaHus, TpEOYIONINE yueTa MPU KOHCTPYUPOBAHHH.
Ymemy:

— OCYILIECTBIISATH MOAOOp MaTepuana Jijisl MPOU3BOACTBA 3aIaHHOTO U3/AETUs;

— KOHCTPYHPOBATh TEXHOJOTUIHBIC U3JICIIHSI U3 IIOJIMMEPOB M KOMITO3UTOB C HcToab30BanueM CAD
MIPOrpaMM Jis Pa3IMYHBIX METO0B (JOPMOBAHMS,

— paboTaTh CO CTaHIAPTAMH Ha MaTePUAIbl U H3CITHS.

Braoemy:

— HaBbIkamu padboTel B SolidWorks;

— TMPUHIUIAMHU KOHCTPYUPOBAHUS U3JICIHH ISl pa3TUYHBIX METOI0B (POPMOBAHHS;

— HaBbIKaMM pabOTHI CO CTaHJIAPTAaMU HA MaTEPHAIIbI U U3ICIIHS;

HaBbIKAMU pabOThI ¢ YepTeKaMH U TEXHUUYECKOH TOKYyMEHTALIUEH.

3. KpaTkoe conep:kaHue TUCHUTLIHHBI

Pa3zgea 1. OcHOBBI BHIOOPA NMOJUMEPHOT0 MATEPHUAJIA IJIS 3aJaHHOTO U3AeJIus

1.1. Buzpl moimMepHBIX MaTepuainoB. Beioop 6a30Boit Mapku.

[ToHSTHST WHXEHEPHBIX U  KOHCTPYKIIMOHHBIX TUIACTHKOB, OONACTH WX MPUMEHEHUS.
Kommo3urmonnsie Matepuanbl: AUCIEPCHO-HAMONMHEHHBIE M apMupoBaHHbIe. [loHATHE 06a30BOi
MapKH MOJIMMEPHOTO MaTepuaa.

1.2. YcnoBus dKCITyaTauy H3ACUi, IIOKa3aTell KauecTBa MPOSKTUPYEMOTO U3 ICITHS

VYcnoBust 3KCIUTyaTallvy: KaKue mapaMeTpbl YUUTHIBAIOT, KAK BIUSIIOT HA KOHCTPYUPOBAHUE U3ENHSL.
Heo6xomumMocTs nHkeHepHBIX pacueToB. [lokazaTenu kauecTBa MPOSKTUPYEMOTO U3/IEIHS, UX CBSI3b
C YCIOBUSIMHM OHKCIUTyaTaluu. HopmaTHMBHO-IIpaBOBBIE JTOKYMEHTBI, OTpa)arollue IapaMeTpsl
Matepuainos U uznenuil. Pabora ¢ 'OCTamu.

Pasznen 2. TexHoJJornaHOCTL H3AEIHIA

2.1. TeXHOMOTUYHOCTH U3/ENHH, MOTYy4aeMbIX METOIOM JIUThS MOJ] TABJICHUEM U IPECCOBAHUS
TexHONIOTUYHOCTh H3JENUs Kak OCHOBHOM TMOKa3aTelbh KauyecTBa KOHCTPYKIIMOHHOW pPalOTHI.
MeToapl TOCTHKEHUS TEXHOJIOTUYHOCTH JIJIsl IUTHEBBIX U MPECCOBAHHBIX M3/Ieui. TONIINHA CTEHOK
m3nenust U AHa. Topusl u3genusa. Texnomormyeckuit ykioH. Pebpa sxectkoctu. Pammychbr
3akpyrieHuit. Orepctus. [lonnytpenns. OnTUManbHbBIE U HEXKEIATeIbHbIC BAPUAHTHI BHITIOTHEHUS
KOHCTPYKIIHH.

2.2. TeXHOTOTMYHOCTh U3JENHI, T0TYy4aEMbIX METOJOM SKCTPY3HH

Knaccudukanus sxctpy3uoHHbIX uznenuil. [lorstue npodumns. OTKPBITHIE, 3aKPHITHIE U STYEUCTHIE
npo¢uiIK, BapUaHThl UX UCTOJHEHUs. Buibl cienuanbHbIX nmpoduieii. BiusHue TOMMMHBI CTEHKA
npoduns Ha TEXHOJNOTUYHOCTh Wu3Aenus. Pebpa KECTKOCTHM B OKCTPY3MOHHBIX MPOQUIIAX.
Oco0GeHHOCTH KOHCTPYKIINH Mpoduiieii ¢ 60NbIIMMHU paArycaMy 3aKpyriieHui. Pa3HOTONIMHHOCTS.
2.3 TexHOMOTUYHOCTH U3ACIUi, OTydaeMbIX TepMo(opMOBaHuEM
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Vel u nepexo/sl B u3genuu. [lo3utuBHOE U HeraTuBHOE (POpMOBaHKE: 0OCOOCHHOCTH KOHCTPYKIIMH
u3aenus. Pa3HOTONIIMHHOCTD, €€ XapakTep MpHU Pa3IndHbIX TUNaX TepModopmoBanus. Opedpenne
[IPY HETaTUBHOM U TIO3UTUBHOM (hOpMOBaHUU. SUencToie n3iemusl.

2.4. TeXHONOTHYHOCTh U3/EIHHA, TIOTYy4aeMbIX METOJIOM Pa3ayBHOTO ()OPMOBAHUS
PasnoronummHHOCT,  Kak  Haumbojee  crneuuduuHas  4epra  pa3ayBHOro  (QOpMOBaHMS.
Pa3HOTOMIIMHHOCTS 110 BHICOTE U IIOTIEPEUHOMY ceueHu0. Pe3pba Ha mycroTensbix nzaenusx. Pacxon
noiuMepa Ha eauHuny oOwvema. dopma uzgenus u ynoOCTBO 3KcruryaTanuu. OcoOeHHOCTH
KOHCTPYKILIMU JIHA u3Aeauid. JKecTKOCTh U3eNus: MPOJOIbHBIC U MTOTIepeyHbIe pedpa.

2.5. TeXHOJOTMYHOCTh U3JENHI U3 aPMUPOBAHHBIX TUIACTUKOB

Cremuduka MetofoB ¢opmoBanus. llapamerpsl MONMMMEpPHOW MaTpUIBI U APMHUPYIOLIETO
HAIOJIHUTENII KaK OCHOBAa JJIsi KOHCTPYWPOBAHMSI W3JENHs. AHHU30TPONHS MPOYHOCTHBIX
XapaKTepUCTHK, €€ Y4eT B KOHCTpyHUpoBaHHMM. llogHyTpeHHs, IUIaBHOCTH (DOPMBI, pPaIHYCHI
3aKpyTJICHUH.

Pa3nea 3. OcnoBbl nugpoBoro qusaiina

3.1. 3akomcTBO ¢ uHTEepdeiicom nmporpammel SolidWorks, 6a30BbIe HHCTPYMEHTHI

OcHoBHBIE TepMUHBI U TOHATHA. LluppoBoe MNPOEKTUPOBAHHE KaK COBPEMEHHBIH |
BBICOKOIIPOU3BOJIUTENBHBI HHCTpYMEHT paboThl unkeHepa. CAD cucrembl. Bo3MokHOCTH,
00JIaCTH MPUMEHEHHS.

3HAaKOMCTBO C TIPUBETCTBEHHBIM OKHOM (Jeranb, cOopka, dyeprex). Hactpoiika miabnona.
3HAKOMCTBO C BEpXHHM M OOKOBBIM MEHIO. 3HAKOMCTBO ¢ paboueil obnacteio. [loHsTHE 3CKH3a.
[Tnockoctn  ackuza. Ilpsimas, OKpPY>KHOCTb, MPSAMOYTOJBHHUK, JJIMNC.  MHCTpyMeHT
" ABTOMaTH4ECKOE HaHECEHUe pazmepoB". B3aumocssizu
(TOpU30HTATBHOCTH/BEPTUKAIBHOCTH/PABEHCTBO/KOHIIEHTPUYHOCTh U T.J). WNuctpyment
"Ckpyrnenue/®@acka" un "Cmemenune o06bekToB". Co3maHne MacCHBOB (KPYroBOW M JIMHEWHBIN)
Coznanue BCIOMOTaTeIbHON TeOMETpUH (TOYKa / OCh / TIIIOCKOCTb ).

OcHoBHbIE IIPaBUJIa CO3AAHUS 3CKU30B. [IOHATHE MOJHOCTHIO OMpPENEIEHHOIO ICKU3a, MOAXO0IbI K
€ro JOCTHXKEHHUI0. DTamnbl co3nanus. OyHKINY MPUBS30K B CO3JaHUH MOJTHOCTHIO OMPEIEIEHHOTO
scku3a. Panmonanuzanus oOpazmepuBanus 3cku3a. PerakrupoBanue 3cKu3a.

3.2. Cozpmanue 3D monenelt uznenuii U3 MoJIMMEPOB U KOMITO3UTOB

OCHOBBI TOBEPXHOCTHOTO MO/ieUpPOBaHUs. OCHOBHBIE HHCTPYMEHTHI U IPUHIIUIIBI

[lonsiTue moBepxHOCTU. MeToABl MOCTPOEHUS OCHOBHBIX M BCIIOMOTATEIbHBIX IMOBEPXHOCTEH.
WHcTpyMeHTBI: MJIOCKash MOBEPXHOCTh, BBITSIHYTas MOBEPXHOCTb, MOBEPXHOCTb IO CEYECHHUSM,
MIOBEPXHOCTH 10 TPAEKTOPUHU. OCHOBBI TBEPAOTEIBHOIO MOAenUpoBanus. [IoHsATHE TBEPIOTENBHON
Mozenu. MHcTpymeHThl co3maHus: OO0ObIIIKa, BBIpE3, CKpyrjeHHe, Qacka, MacCHUBBI.
PenaktupoBanne mozaenu. IlpucBoenne marepuana, pacuer MacCOBbIX XapakTepucTHk. [IpoBepka
pa3Mepos.

3.3. Cnenuduueckre HHCTPYMEHTHI A7 Tu3aitHa U3J1eNIUi U3 MOJIMMEPOB U KOMIIO3UTOB
ToHKOCTEHHBIE M37ENUs U3 MOJMMEPOB M KOMIO3UTOB KaK OJHH U3 TJaBHBIX «IIOTpeOUTENEH»
ITOBEPXHOCTHOT'O MOJIETTUPOBAHUSI. VYrany6nenHoe IIOBEPXHOCTHOE MOJIETTUPOBAHUE.
MacmrabupoBanue neranu. O6o10uka.

Paznen 4. Ucnoab3oBanue 3D moneieii u3esmii 1J1si KOHCTPYHPOBAHHUSI OCHACTKH

4.1. ba3oBble MPUHIUIBI KOHCTPYUPOBAHUSI OCHACTOK.

dopmoobpasyromue. Yuer ycaJku mMarepuaiga U BO3MOXKHBIX JepekToB. DOpMBbl IS JUThS MO
naBneHueM.  IIpeccoBeie  ¢GopMBl.  DKCTpY3HMOHHBIE  TOJIOBKH. DopmooOpasyiommie B
tepmodopmoBaHur. PopMbl uId pa3ayBHOro GopmoBanus. [lonoxxenue uznenus B popme, TUHUS
pazbema Gopmbl. TexHomornueckas OCHaCcTKa JUIsl U3/€TUI U3 apMUPOBAHHBIX IJIACTUKOB.

4.2. Ocobennoctu mojeneii s 3D neuatu.

TommuHa CTEHKH W ONOpPHOW MOBEpXHOCTU. CIOXKHOCTE TE€OMETPUHM, IOJHYTPEHUS.
Ilepecekaromumecs anemeHnTsl. HaBucaromue 21eMeHThl. ¥Y3KHe MecTa. YUeT yCaaKu.

4. O0beM yueOHO# TUCHUIJIHHBI

Bup y4eOHoii padoThI O0BLeM THCHUILINHEI
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3E Axkaa. | Acrp.
q. 9.

O01mas Tpy10€eMKOCTh M CHUTLITHHBI 3 108 81
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 0,89 32 24
Jlexknuu - - -
ITpaktrueckue 3ansatus (113) 0,89 32 24
Jlaboparopusbie paboTsl (JIP) - - -
CamocTosiTesibHasi padoTa 2,11 76 57
KoHTtakTHas camocTosTenbHas paboTa 0,4 0,3

2,11
CamocTosiTeIbHOE U3YUCHHE Pa3JIeTI0OB JUCIIUILIMHBI 75,6 56,7
Bujg HTOroBOro KOHTpPOJIsi: 3a4€T ¢ OLICHKOM

AHHOTanuA padoyeil NPOrpaMMbl AUCUUNIMHBI
«IIpyHIUIIBI KOHCTPYHPOBaHKs u3aeauii u3 noanmepos» (b1.B./[B.01.04./1B.03.05)

1. Ieap IMCUMILUIMHBI — HAYYUTh OOYYAIOIIMXCS KOHCTPYHMPOBAHUIO M3JEIHN M3 IUIACTUYECKUX
MaccC, COCTABJICHHUIO TEXHUYECKUX 3a/laHUi Ha KOHCTPYHPOBAaHUE M MPOU3BOJCTBO (OPMYIOIIETO
WHCTPYMEHTAa, PUOOPETECHUIO 3HAHUK O MOAOOpE Marepuaia U MeTojia epepadoTKe MOJIUMEPOB B
H3IEIIHSL.

2. B pe3yJbTare n3yuyeHus JUCIHUIIUHBI 00yYAIOMIMIACS 10JKEH:

OO6nagath cneayoUMMI KOMIETEHIUAMU U MHAUKATOPAMHU UX JTIOCTHXKEHUS:

VK-1.1; YK-1.2; YK-1.3; YK-1.4; I1K-3.1; T1K-3.2; I1K-3.3; [1K-4.1; T1K-4.2; I1K-6.1; I1K-6.2; T1K-
6.3

Buame:

- COBpEMEHHBIC MOJXOAbl K BHIOOPY MOJMMEPHBIX MaTepUajioB JAJSl U3TOTOBICHHUS KOHKPETHBIX
BUI0B M3JICITHIA;

- TEXHOJOTHYECKHE OCHOBBI BHIOOpPA MapOYHOrO aCCOPTUMEHTA IOJUMEPOB IS IMPOU3BOJICTBA
KOHKPETHBIX U3/IEIIN;

- 0COOEHHOCTH KOHCTPYKTHUBHOTO OGOpPMIICHHS H3AETHUH, MOJydaeMbIX DPa3JIUYHBIMU METOJaMHU
nepepabOTKH IJIACTMACC B U3EIIHS;

- OCHOBHBIE TIOJIOKEHUSI TEXHUYECKUX 3a/IaHUui Ha U3TOTOBIEHUE (POPMYIOIIETO HHCTPYMEHTA;

- COBpEMEHHbIE TPEOOBaHUS K KOHCTPYKITUSM Pa3TUYHBIX BUIOB (DOPMYIOIIETO HHCTPYMEHTA;

- METO/IbI ONITUMU3ALUHU (HOPMYIOIIETO HHCTPYMEHTA;

- METO/IbI POBEJICHUS TPUEMHBIX UCTIBITAHUNA HOBOTO (hOPMYIOIIETO MHCTPYMEHTA.

Ymems:

- MPaBWJIBHO BHIOMPATH BUJI U MApKy MOJUMEPHOTO MaTepuaia s MPOU3BOJCTBA KOHKPETHOTO
H3JICTINS;

- MPaBWJILHO BHIOMPATH METOJ] IPOU3BOICTBA TOTO UM UHOTO U3/IEIHS;

- KOHCTPYMPOBAThH U3/EIUS U3 MOTUMEPHBIX MATEPUATIOB C YIETOM CBOMCTB KOHKPETHOIO MOJIUMEPa
1 METO/Ia €ro nepepaboTKu B KOHKPETHOE U3/IEIHE;

- MPaBUJIBHO COCTABIIATH TEXHUYECKOE 3aJjaHKe Ha MPOSKTUPOBAHUE U U3TOTOBJICHUE (POpMYIOIIEro
WHCTPYMEHTA;

— TpaBWIBHO MOAOMpaTh MapKy mepepadaThBalOIEro OOOpYAOBaHUS JUIsl TMPOU3BOJCTBA
KOHKPETHOT'O M3JEJIHsI BBICOKOTO Ka4eCTBa C MUHUMAILHBIMH 3aTpaTaMu ChIPbS U BPEMEHH,

- 0(OPMIISITH TEXHUYECKYIO JOKYMEHTAIUIO TIPH MTPOU3BOICTBE U3IENIHIA U3 TIIACTMACC.

Brnaoemw.

- METOJaMH OIpeAeNIeHUs] ONTHUMAIbHBIX W PAIMOHATBHBIX TEXHOJIOTUYECKUX PEKUMOB PAOOTHI
(GOpMYIOIIET0 HHCTPYMEHTA;

- Merogamu aHanuza d(QekTUBHOCTH PabOThl (HOPMYIOIIEr0 WHCTPYMEHTA MPU MPOU3BOJCTBE
KOHKPETHOTO M3ICIIHS;

- METOJaMU YIPABJIEHUSA U PETYIUPOBAHUSA TEXHOJOTHMUECKHUMH MPOLECCAaMU, MPOUCXOIAIMMU B

(dhopMyIOIIeM HHCTPYMEHTE.
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3. KpaTkoe coaep:kanue TUCHUTIIUHBI

Pa3nen 1. KoHCTpyKUIMOHHBIE IJIACTMACCHI M UX KJIacCuPpuKanus.

1.1. BpiOop 0a30BOii MapkM KOHCTPYKIMOHHOW IJIacTHYecKOil Maccbl. OCHOBHBIE CTaJauM
TeXHOJIOTHYeCKOI0 Ipouecca.

TexHonornueckrue cBOMCTBA MOJIUMEPHBIX MaTepraioB. OCHOBHBIE (PAKTOPBI, OT KOTOPBIX 3aBHCUT
BbIOOp panuoHanmbHOrO cnocoba mepepabdorku [IM. Knaccudpukamus [IM mo TeXHOIOTHYECKUM
CBOMCTBaM. 3aBUCUMOCTbH OCHOBHBIX ITPOLIECCOB, MPOTEKAIOIIUX MPHU MepepadoTKe MIacTMace, OT UX
TEXHOJIOTUYECKAX CBOMCTB M CTaHAApPTHHIX mapameTpoB. OCHOBHBIE METOJBI TEpepadOTKU
IJIaCTMAcCC.

1.2. Oco0eHHOCTH KOHCTPYKIMHM HU3eJUil U3 MJIACTMACC, MOJY4YaeMbIX Pa3JIMYHbIMH
crocodamMm nepepadoTKH.

TunoBass cxema CTPYKTYPHBIX COCTAaBJISIOLIMX TEXHOJOTMYECKOro Imnpouecca. KoHCTpyKTHBHO-
TexHoJoruueckas cneruduka uzaenuii uz [IM. IIpumepsr pedep xKecTKOCTH, U3TOTABIUBAEMBIX IO
TEXHOJIOTUU TPOU3BOJCTBA MHTETPAIBHBIX KOHCTPYKIHMHA. TexHudyeckue TpeOOBaHUS K KaueCTBY
m3nenus. Bo3mokHOCTH oOecreueHus 3aJaHHOW pa3MepHOW ToyHocTH wm3fenuid u3 [IM mpu
¢dopmoBanuu. Bo3mMoxkHOCTH oOecreueHHss pPa3sMEPHOH TOYHOCTH W3JCIUNA W3  PA3TUUHBIX
TEPMOIUIACTOB. TEXHOJOTMYECKHE YCIOBUSA, ONPEICIAIOIINE 3aJaHHYI0 Pa3MEpPHYH0 TOYHOCTh
u3IeNuid U3 KOMNO3ulMOHHBIX [IM mpu nuthe moA JaBiICHUEM. 3aBUCUMOCTH O€30TKa3HOCTH
MOJIMMEPHBIX U3/IETUI OT TEXHOJIOTUYECKUX (DAKTOPOB U3TOTOBIICHHUSI.

Pa3nes 2. Koncrpykuus ¢popMyronero MHHCTpyMeHTA VISl JIUTheBbIX MAIIMH U IIPECCOB.

2.1. MaTepuaJbl AJs1 U3roTroBJienust Gpopm.

Haznauenue, ycTpoiicTBO 1 puHIHI AercTBUSA hopM st mpeccoBanusi. Knaccuduxarmst hopm s
MIPECCOBAHUSl M3JIENHA M3 TacTMacc. METOIUYECKHE OCHOBBI TMPOEKTHPOBAHUS (HOPMYIOIINX
UHCTpyMeHTOB. IlmacTtmaccoBoe wu3nenue kak uHGOpMalMoOHHAs Oa3a i1 NPOEKTUPOBAHUS
dbopMyroriero HHCTpyMeHTa. BrnuBiie ¢opMbl U3eNnsa U YCIOBUN €ro dKCIUTyaTallid Ha BBIOOP
BapHaHTOB OPHEHTAIIMY MACCHI IIPHU 3aroIHeHIH (popmyrolero rae3na. OnpeaeneHne MUHUMaIbHON
TOJILIUHBI CTEHOK U3JeNuii u3 Iuiactmacc. Pacder THE3AHOCTH mpecc-GpopM Uil JTUTHEBOTO
npeccoBanus. Knmaccudukanus mpecc-popM 1Mo KOHCTPYKTHBHOMY THITY O(GOPMIISIOMIMX THE3I.
Matepuansl ¥ TEXHOJOTHYECKHE IMPOLECChl M3TOTOBJICHUS (PopMooOpasyrommx jaeraiei mpecc-
¢opM. HasnaueHue, ycTpOHCTBO M NMPUHLHUI JAEUCTBUS JUTHEBBIX (hopMm. B3anmocBsss Gpopmsel ¢
JINTHEBOW MALLIMHOMN

2.2. ®opmoolpa3yomme 3J1eMeHThI.

Pacuer MCHONHUTENBHBIX pa3MepoB OQOPMIISIOIIMX JAeTaneil. JINTHUKOBBIE cUCTEMbI Ipecc-(popm
TUTHEBOTro IpeccoBanusi. KoHCTpykTHBHBIE 0cOOeHHOCTH 1 pacuéT. Cuctema oborpena npecc-popm:
Ha3HauyeHHUe, KJacCU(PUKAlLMsi, OCHOBHBIE KOHCTPYKTHBHBIE 0COOEHHOCTH. CHCTEMBI yIaleHUs
W3JIeNTUN U3 TIOJIOCTH TMpecc-(hOpPMBI, IepeMENIeHUs U IEHTpUpoBaHus aetaneit. O0iue TpeboBaHms
K BeITalKuBaTessiM. Cuctema ohopMISIONIUX AeTaneid u (MaTpHIIbl, TyaHCOHBI, 3HAKH, TITUTHI U T.1.):
HazHaueHue u knaccudukanus. JIMTHUKOBBIE cUCTEMBI. XO0JI0JHOKAaHAIbHBIE JINTHUKOBBIE CUCTEMBI.
['opsiuekaHambHbIE IUTHUKOBBIE CUCTEMBI.

Paznen 3. Koucrpykums  ¢opMyloiiero  HMHCTPYMeHTa I 3KCTPY3HOHHOrO,
TepMO(OPMOBOYHOIO M Pa3yBHOr0 000py10BaHUS

3.1. OcHOBHBIE NPaBUJIA KOHCTPYHMPOBAHMS IKCTPY3HOHHBIX I'0JI0BOK.

OOmiee ycTpOHCTBO S3KCTPY3MOHHBIX TOJOBOK M KanuOpyromux ycrpoicTtB. Knaccupukanms
AKCTPY3UOHHOTO HHCTpyMEHTa. DaKTOpBhl, ONPEENIOIe KOHCTPYKTUBHOE O(pOPMIIEHHE TOJIOBOK.
YcrpoiicTBa Ui BbIpaBHUBaHMS MOTOKa. KoJblieBbIe TOIOBKU: TPYOHBIE, pa3ayBHbIE, UIEHOUHBIE,
kabenbHbIe. ['0JIOBKY 7151 M31eTui CII0KHOTO podus. [IpoyHOCTHOM U TETIIOBOM pacyeT TOJI0BOK.
KamuOpytomuit uHCTpyMeHT. DOpMBI [T pa3ayBHOTO (POPMOBAHUSI.

3.2. MHcTpyMeHT 111 TepMO(OpPMOBAHHUS.

TexHoIOrMYECKHE pa3HOBUIHOCTH (POPMYIOIIETO HHCTPYMEHTa. TeXHOIOTHYeCKHe Pa3HOBUIHOCTH
MTHEBMOBaKyyMHOTO ¢opMoBaHusl. DakTopbl, ONpeAessioue BbIOOP KOHCTPYKIUU (POPMBL.
TpeboBanust xk koHburypamuu uzaenus. PopmooOpasyronie netanu. . PacnonokeHue rHe3q U
paccTosHUS MEXy HUMH.

216



4. O0beM yueOHO TUCHUIIJIHHBI

O0beM TMCUMILUTHHBI
Bun yuyeOHo# padoThI Axax, | Actp.
3E
4. 4.

O01masi TPyA10eMKOCTh TUCIHILTHHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHBIE 3aHATHSL: 1,33 48 36
6 MoM Hucie 6 hopme NPAKmu4ecKolli N0020moeKu 0,22 8 6
Jlexkuun 0,89 32 24
[IpakTnueckue 3ansatus (I113) 0,44 16 12
8 MoMm yucie 8 hopme npaKmuyeckol N0O20Mo6KuU 0,22 8 6
Jlaboparopusbie pabotsl (JIP) - - -
CamocTosiTeJIbHasi padoTa 0,67 24 18
KonTtaktHas camocrositenbHas pabora 0,4 0,3

0,67
CamocTosiTebHOE U3YUCHHE Pa3JIeTIOB JUCIIUILIMHBI 23,6 17,7
Bujg HTOroBOro KOHTpOJIsi: 3a4€T ¢ OLICHKOM

AHHOTaNUs padoyeil MPOrpaMMsbl AU CHUILITHHBI
«UccnenoBaHue NMPOLECCOB MePePadoOTKU MOJIUMEPOB H KOMIIO3UTOBY
(51.B.J1B.01.04./1B.03.06)

1. leab AMCHUNJMHBI — Pa3BUTHE Yy OOYYAIOLIMXCS MPAKTUUYECKUX HABBIKOB IO IPOBEIACHUIO
UCCJIETIOBAaHHH MMOJMMEPOB Ha PA3IMUHBIX CTAIUAX Mpoliecca nepepaboTKu.

2. B pe3ysibTare u3y4yeHHs TUCHMIIIUHBI 00yYaIOIUIiCS T0JIKeH:

OO6nagath cneayOUMMI KOMIETCHIUAMU U MHAUKATOPAMHU UX JTIOCTHXKEHUS:

VK-1.1; YK-1.2; YK-1.3; VK-1.4; [IK-3.1; I1K-3.2; I1K-3.3; TIK-6.1; I1K-6.2; [TK-6.3

3namu:

- OCHOBHBIE IOHATHUS U OIPENEICHUSI, OTHOCALINECS K U3y4yaeMON JUCLUILIMHE;

- (hakTOpBI, BIUAIOLINE HA MPOLIECC NepepaboTKH U MOTydeHre U3AeINi TpeOyeMoro KauecTBa;

- TEOPETUYECKHE OCHOBBI U BO3MOKHOCTH METO/I0B, UCIOIb3YEMbIX ITPU UCCIIEI0BAHUU MTOJIMMEPOB;
- IpuOOpHI ¥ 000PYAOBaHNE, IPUMEHSIEMBIE JIJIs TPOBEACHUS UCCIIEJOBAHUH ITOJIMMEPOB B IpoIiecce
nepepadboTKH.

Ymemn:

- 000CHOBaHHO BBIOMpaTh Haubosiee YHPEKTUBHBIA METOJ WIH KOMIUIEKC METOJI0B MCCIIECIOBAHUS
nepepaboTKU MOJIMMEPOB;

- aHaJIM3UpPOBaTh PE3YyJbTaThl HCCIECJOBAHUNA IOJUMEPOB, IIOJYyYEHHBIE C HCIOIb30BAaHUEM
paccMaTpUBaeMbIX B Kypce METO/IOB.

Braoemy:

- uHOpMalMed O CYIECTBYIOIIMX METOAaX WCCIENI0BaHUS U UCHBITAHUN TMOJMMEPOB U
MIPUMEHSIEMOM IIPU 3TOM 000pYA0BaHUU;

- crioco0amMu MHTEpHpETauy 1 00pabOTKU MOJTYUYEHHBIX PE3yIbTaTOB;

- IpUeMaMHu MOUCKa MH(POPMAIIMK O METO/AaX M METOJIMKAX, a TaKXKe Pe3ysbTaTax MCCIEI0BaHMS
MIOJIMMEPOB C MCII0JIb30BAaHUEM PA3IMYHBIX METO/IOB B ceTH MIHTEepHET U Jpyrux pecypcax.

3. Kpatkoe coaep:kanue AU CUUIIUHBI

Paszgea 1. UccaenoBanue nepepadoTku TePMOILIACTOB

1.1 [MoaroToBka K BBIIOJIHEHUIO JJAOOPAaTOPHBIX padoT. M3roToBieHne 00pa3lioB TEPMOIIACTOB TS
MPOBEJICHUS UCCIEOBAHMI

Beenenue. HcTpyKTaxk o TexHUKe 6e3omacHocTH. Onpoc o0yyaromuxcs o IpaBuiIaM MOBEACHUS
B J1a0OpaTOpUU M TEXHHKE Oe30MacHOCTH. 3alojIHEHUE >KypHala MO TEeXHUKE Oe30MacHOCTH.
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OcHoBHbIE TPeOOBaHUSI K BEJICHUIO JIAOOPATOPHOTO JKypHAJIA, TOATOTOBKE U 3aIUTE JTA0OPAaTOPHBIX
pabor.

O3HaKOMJICHHE CO CIIOCO0aMU TOJTydeHHs 00pa3IioB TepMoIiacToB B cootBeTcTBUU ¢ ['OCT 33693-
2015 u 'OCT 12019-66 u nomy4yenun oOpa3oB TEPMOILUIACTOB METOAOM JIUThS MOJ1 AABICHHEM.
1.2. Onpenenenuie TEMIOCTOMKOCTH TEPMOILIACTOB IO MapTeHcy

Arperatable, (ha30BbIe U PU3NYECKUE COCTOSHUS MOJIMMEPOB MPH mepepadboTke. TeXHOIOrn4IecKue
U JKCIUTyaTallUOHHBIE CBOMCTBa monuMepoB. CBsi3b MEXIy MapaMeTpaMu, XapaKTepU3YIOUIUMU
pa3nuyHble CBOMCTBA moiumepoB. lIporeccsl, mpoTeKkaromue B IiacTMaccax npu nepepadoTke H
TEXHOJIOTHYECKHE CBOICTBa, OMNpEAeNAlomue 3TH mpouecchl. [lapameTpbl, XapaKTepu3yrolue
JKCIUTyaTallMOHHBIE CBOMCTBA IIOJMMEPOB. B3anMOCBS3b YCIOBMHM DKCIUTyaTallud W CBOWCTB
MOJIUMEPOB. MeTon onpeseeHus1 TENJIOCTOUKOCTH IO MapTeHcy — AJ151 2KECTKUX
NOJIMMEPHBIX MaTepuasioB. [Ipubop JJis onpeseseHUss TeNJIOCTOMKOCTH no MapTeHcy. CBsA3b
TEMJIOCTOUKOCTH CO CTPYKTYPOH NOJUMEPHBIX MaTepHasioB. TemIoCTOMKOCTh MOJUMEPHBIX
KOMMO03UTOB. CIocO6bI peryJIMpoBaHus TemnocTonkocTy [IKM.

1.3.  Omnpenenenue aepOpMAIMOHHO-TIPOYHOCTHBIX M QATE3MOHHBIX CBOMCTB  00pa3lioB
TEPMOILIacTOB

HcnpiTanus MoMMepHBIX MaTepUaioB: Kiaccudukaiys, cpeacTBa 1 yCI0BHs UCTIbITaHUS. DaKTOPHI,
BIMSIOUIME HAa pPE3yJbTaTbl HCHBITAHUN. YCJIOBUS CONOCTAaBUMOCTH PE3YJIbTATOB HCIIBITAHUM.
H3roroBnenre oOpas3IoB AJsl UCIIBITAHUS TEPMO- U peakToIuiacToB. [IpaBuiia KOHIUITMOHUPOBAHUS
0o0pa3moB. MeToapl HCHBITAaHWHA, HANpPaBICHHBIX Ha OIpeneieHue (U3NYECKHX H  (PHU3UKO-
MEXaHUYECKUX CBOMCTB MOJUMEPOB.

1.4. BiiusiHue coniepkaHusl HAlIOJHUTENS Ha epepadaThiBAEMOCTh TEPMOILIIACTOB

Ornpenenenue mokasareisi TEKy4eCcTH paciiiaBa 0OpaslloB TEPMOILIACTa C PA3IUYHOM CTENEHBIO
HAllOJIHEHUs] TpH 3aJaHHBIX TeMIepaTypaX U Harpy3kax. BiusHue HamojgHeHHs Ha
nepepabarbiBaeMOCTh ToiuMepa.  Bbeibop addexkTuBHOrOo MeroAa nepepaboTKU HAMOIHEHHOTO
TepMoIuIacTa B uzzienus. Pacy€r sHepruu akTuBaluu BA3KOr0 TEYEHUs TEPMOILIACTOB.

Pa3znea 2. UccienoBanue nepepadoTku peakTonjiacToB

2.1. ITpuroTtoBneHue oOpa3iioB PEaKTOIIACTOB JIJIsl UCCIICIOBAHUIMA

[TpurotoBneHNe KOMIIO3ULIUN, COCTOSIIIMX M3 PEAKIMOHHOTO OJUTOMepa W OTBEpOUTENsA, U
MOJIyYeHUU OOpas3loB pEaKTOIJIACTOB, COAEPKAIIUX Ppa3IUYHOE KOJIMWYECTBO OTBEPIUTENS.
[Tonydyenne oOpa3IioB METOJIOM CBOOOJHOMN 3aJMBKU B ()OPMBI C MOCIENYIOIIEH BbIIEPKKON mpu
HOPMAaJIbHBIX YCIIOBUSIX WM B CYUIMJIBHOM ILIKaQy.

2.2. VI3yueHue BIUSHUS COCTaBa U YCIOBUI OTBEPKICHUS Ha CTENeHb HaOyXaHHUs J1acTOMEPOB
KauecTtBo m3nenuii u3 miactmacc. TexHuueckue TpeOOBaHUS K KadeCTBY M3JEIUI M3 IUIacTMacc.
Mertoab!l onpeneneHus 3HaYeHUH Mokazateneil kadectBa. OOBEM pacTBOPUTENS, MOTJIOIMIAEMOTO
oOpa3iamu ¢ TedeHreM BpeMeHU. Pacuér crenenu HaOyxaHus. 3aBUCUMOCTh CTEIIEHU HaOyXaHus OT
BpeMeHH. BiusHue copepkaHus OTBEpPAUTENS M YCIOBHM OTBEPXKIEHUS Ha CTENEHb HaOyXaHUA
Kay4yKOB.

2.3. 3y4yeHue BAUSHUSA COCTaBa HA IPOYHOCTHBIE CBOMCTBA OTBEPKIACHHBIX KOMITO3UIIUI

BnusiHue ¢usnueckoit 1 XUMHUYECKON Moau(UKaLUK MOJMMEPHBIX MaTepul] Ha JAedopMaloHHO-
MPOYHOCTHBIE CBOMCTBA M CIIOCOOHOCTH OTBEPKICHHBIX KOMIIO3UIIUN COMPOTUBIATHCSA YAAPHBIM
BO3JICUCTBUSIM.

2.4. BiusHue ycnoBuil mepepabOTKU Ha TEXHOJOTHYECKHE CBOMCTBA PEaKTOILIACTOB

M3MeHeHne BSI3KOCTH PEAKTOIJIACTOB MPU MOBBIILIEHUH TEMIEPaTypbl. 3aBUCUMOCTH BA3KOCTH OT
BPEMEHU MHIYKIIMOHHOTO TepHoJa U BPEMEHU IHKU3HECHOCOOHOCTH KOMITO3UIIMHM DHeprus
aKTUBALIUU BSI3KOTO TEYEHHUs, ONpeseisseMas 1o JaHHBIM, IOJy4YeHHBIM U3 Tpaduka 3aBUCUMOCTH
BSA3KOCTH OT OOpaTHOH TemriiepaTrypbl. BiusHHE TeMIepaTypHBIX YCJIOBHH IepepadOTKH Ha
TEXHOJIOTHYECKHE CBOMCTBA U SHEPTUU aKTUBAIIUHU BS3KOTO TEUEHHS pEaKTOIIaCTOB.

4. OobeM yueOHOH TUCIHILINHBI

Bup yuyeoHoii padoTnl O0BbeM JUCHUIIIMHBI
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3E Axkaa. | Acrp.
4, 4.

Oo61asi TPY10€MKOCTh TUCHHILIHHBI 2 12 54
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 1,33 48 36
6 MoM uucie 8 hopme npaKmuuecKoli H0020moeKu 0,67 24 18
Jlexkuun 0,44 16 12
[IpakTuueckue 3anstus (I113) 0,44 16 12
8 MOM Uuciie 8 hopme NPaKmuieckol no020moeKu 0,22 8 6
JlabopaTtopHsie paboTsl (JIP) 0,44 16 12
8 MOM Uuciie 8 hopme NPaKmueckol no020moeKu 0,44 16 12
CamocTosiTeJIbHasi padoTa 0,67 24 18
KonTakTHas camocrosiTenbHas paboTa 0,2 0,15

0,67
CamMocCTOosITEeIbHOEC H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 23,8 17,85
Bujg HTOroBOro KOHTpPOJIsi: 3a4€T ¢ OLICHKOM

Tpek 8 - [ToimMepHbIe KOMIIO3MIMOHHbIE MATEPHAJIbI
AHHOTanus padoyeil NPOrpaMMspl AU CHMILIMHBI
«CBs3y0IMe ¥ HAMOJTHUTEIH MOJUMEPHBIX KOMIIO3HIIHOHHBIX MATEPHAJIOB»
(51.B.AB.01.04.1B.04.01)
1. Heap AMCHUIUIMHBI — 03HAKOMJIEHHE O0YyYaroIUXcs ¢ COBPEMEHHBIMM HAyYHBIMH 3HAHUSIMH O
METO/axX MOJy4EHHUs], COCTABE, CTPYKTYPE U CBOMCTBAX MOJMMEPHBIX KOMIIO3UIIMOHHBIX MaTEpPUAJIOB,
TEXHOJIOTUYECKHX IIPOLECCAX U IIPUEMAX, UCIOJIB3YEMBIX IIPU UX MOTYYECHHH.
2. B pe3ysbTare u3y4yeHHs TUCHHUIIUHBI 00yYAIOIUIiCS T0JIKeH:
Ob6nanath caenyrOIUMI KOMIIETEHIMAMYI U UHAUKATOPaMH UX JJOCTHXKEHUS:
IIK-1.1; TIK-1.3; TIK-2.2; T1K-3.1; IIK-3.2; I1K-3.3; [1K-4.1; I[1K-4.2; TIK-4.3; IIK-5.1; I1K-5.2; I1K-
5.3.
3nams:
- BHUJbI TNOJMMEPHBIX CBA3YIOIIUX W HAIIOJHUTENIEH, HUCIOJIb3YEMBIX B COCTaBE IOJUMEPHBIX
KOMITO3UIIMOHHBIX MaTEPHAIIOB;
- COBPEMEHHBIE METO/IBI IIOJIYYEHHS IIOJIUMEPHBIX KOMIIO3UTOB.
- OCHOBHBIE CTA/INM TEXHOJIOIMYECKOr0 MPOLEecca MPOU3BOJACTBA TOJIMMEPHBIX KOMIIO3UTOB.
Ymems:
- UCTIOJIb30BaTh COBPEMEHHBIE TOCTUKEHUS B 00JaCTH MPOU3BOJCTBA U MPUMEHEHUS MOJIUMEPHBIX
KOMIIO3ULIMOHHBIX MAaTE€PUAJIOB MPHU BBHIOJHEHUU MPO(ECCHOHANBHBIX (HYHKINH;
- HCIOJb30BaTh 3HAHUSA O THUIOBBIX XMMHKO-TEXHOJOIMUYECKMX Ipoleccax U 000py/l0BaHHUHU,
IIPUMEHSAEMBIX B IIPOU3BOJICTBE MOJUMEPHBIX KOMIIO3UTOB, IPH PELICHUH MPAKTUYECKUX 3aa4.
Braoemy:
- NPAKTUYECKUMHU HaBbIKAMH M 3HAHUSIMHU NPU BHIOOPE TEXHOJOTUHU MOJIYYEHHUS HOJUMEPHOIO
KOMIIO3UILIMOHHOTO MaTepHalia B COOTBETCTBUHU C TPEOOBAHUSAMHU K KOHEUHOMY H3/EIIHIO;
- IPAKTUYECKUMHU HABBIKAMH U 3HAHMSAMHU O COCTaBE, CTPOCHUH, CBOMCTBAX M METOJAX IOJIyYEHUs
MTOJIMMEPHBIX KOMIIO3ULIMOHHBIX MaTE€pPUAIOB.
3. Kpatkoe cogep:kanue AU CUUINIUHBI
Pazgen 1. MaTpuubl noJMMeEpHBIX KOMIIO3MTOB. B3amMmopeiicrBue Mexay HOJIHMEPOM H
HanoJiHuTeJeM npu ¢popmuposannu IIKM.
1.1. OcobennocTu Mexdpa3HOro ciI0s.
MukpomexaHu4yeckie acnekTbl B3auMmonencTBus kKomnoHeHToB KM. CwmaunBanue, anaresus,
g ¢y3us MONMMEPOB B BOJIOKHA. AJre3MOHHAs MPOYHOCTh M OCTATOYHbIE HamnpshkeHus. BausHue
OPUPOJBl  HAMOJMHUTENST W 00pabOoTKM TOBEepXHOCTH. DU3MKO-XMMUYECKHE TIpOLECCH Ha
noBepxHOCcTU pazfena. CrnocoObl COBMEIIEHHMs KOMIIOHEHTOB B TBEPIOM W Kuakoil ¢aze.
IIpuMeHeHue B nponeccax MpOU3BOACTBA KOMIIO3UIIMOHHBIX MAaTEPUAIIOB.
1.2. TepmopeakTHBHBIE M TEPMOILIACTUYHBIE IIOJIUMEPHbIE MATPHUIIbI.
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BnusHue mnpupoabl, cocraBa MaTpUllbl U MOAU(DUIMPOBAHUS MATPUYHBIX TOJMMEPOB Ha
aJre3OHHYI0 TMPOYHOCTh. MeXaHHUYeCKUe, TEIUIOPU3NUECKUE M TUIICKTUPUUYECKHE CBOWCTBA.
Brnusiaue MoONEKyJIsSpHOW CTPYKTYpBI, YCIOBHW TIONY4YeHUs W BHemHeW cpeapl. OOmactu
npuMeHeHHus. MeToasl mepepaboTKi B H3AeiHA. Bs3kue CBONCTBA MOJIMMEPHBIX CBS3YIOIIUX.
3akoHbl TeueHMs. Bnusnue napamerpoB. MeTonsl ONpenesneHus IOKa3aTelled BS3KHUX CBOWCTB
IIOJINMEPHBIX MATPUYHBIX MarepuanoB. KuHeTHka OTBEp)KIEHUS TEPMOPEAKTHUBHBIX CBSA3YIOLIMX.
MeTos1 onvcanus U onpeneiaeHus napamerpos. Termnosbie 3G (EKTs! Ipu OTBEpKACHUH. THUITHYHBIE
NPEJCTaBUTEIIM  TEPMOIUIACTHYHBIX  MOMUMEpHBIX  Marpull. llonmoneduHsl, MoIMaAMHIBL,
MOJIMAJIKWICHTepepTalaThl, TMOJUCTUPOJIbHbIE  IUIACTUKH, (TOPOIIIACTBI,  MOTU(PEHUICHBI.
OcobenHocTy (PU3NKO-MEXaHUYECKHX, TEIIO(QU3NYECKUX, NUAIEKTPUYECKHX CBoWcTB. OOmactu
npuMeHeHus. CMecu TepMOIJIaCTUYHBIX MOJIUMEPOB. BTropruuHble moJMMepHbIE MaTepHalibl U CMECH
BTOPUYHBIX NOJMMEpOoB. Moauduuupoanue monuMepoB. CBoicTBa, METOAbI TMONXYYEHHUS U
nepepaboTku, npuMeHeHue. Cps3ymooliee Ha  OCHOBE  JIOKCHUIHBIX,  MOJUI(PHUPHBIX,
(beHonopopmManbIeTHAHBIX, MOYEBUHO(DOPMANBICTUIHBIX, KapOaMHIHBIX M JAp. OJHUTOMEPOB.
OcoOenHoct  (DU3MKO-MEXaHMYECKUX U AUAJICKTPUUECKUX CBOMCTB. Peuentypel. MeTonbl
nepepabotku. O0IacTH IPUMEHEHUSI.

Pa3pnen 2. Bausinue ¢a3oBoii CTpyKTYpbI NOJMMEPHOT0 KOMIIO3UIIMOHHOI0 MATEpPHAJIa HA ero
cBoOlicTBA.

2.1. OcHOBHBIE BH/IbI HANIOJIHUTEJIEH U THIIBI CTPYKTYP HAINIOJHEHHBIX I0JIMMEPOB.

Crpykrypa KM (HamoJIHEHHBIX U apMUPOBAHHBIX) B 3aBUCHMOCTH OT COCTaBa, pa3MepoB U (hOPMbI
YaCTUIl HAMOJHUTENS. XapaKTEePUCTUKU CTPYKTYpbl (00ObEMHas W MaccoBasl JOJM KOMIIOHEHTOB,
pacnpeziesieHue pa3MepoB U [IapaMeTPOB MPOCTPAHCTBEHHON OPHEHTALUU 3JIEMEHTOB CTPYKTYpBHI),
CHocoObI OMHUCaHUsI, METOABI onpenenenus. GopMoBaHUe 3aTOTOBOK U3 apMUPOBAHHBIX IJIACTUKOB
C TEPMOPEAKTUBHBIM CBS3YIOIIMM. THUIBI MPENPEroB ¢ MOJUMEPHBIM CBSI3YIOIIMM U XaOTUYECKU
pacnojaoKeHHbIMU BoJIOKHAMH. BonokHUThl. CTeka0BOIOKHUTHI. [Ipemukcel. CriocoObl momy4eHus
npenperoB  u  m3genuii. OcoberHHoctu cBoicTB. OOmactu mnpumeHenus. l[lpempern ¢
OPUEHTHUPOBAHHBIM BOJOKHHCTHIM HAmOJHHUTENEM (OJHOHAIMPABICHHBIM, TKaHBbIM) Ha OCHOBE
TEPMOIUIACTUYHBIX U TEPMOPEAKTUBHBIX MOJIMMEPOB B KauecTBe Marpull. CriocoObl MOITy4eHHUs.
OcoOenHoctu  cBOicTB. Metoasl  ¢opmooOpazoBanus wusgenuil. OOjacTM MTPUMEHEHUS.
OpHoHanpaBlieHHbIE MaTepuaiabl. MeTosl nmosyueHus nonydadpukaroB u usaenuil. CTpykTypa u
CBOWCTBa OJHOHAINPABJIEHHBIX MaTEpUAIOB M W3JeNui. TUMBI CIOMCTBIX MaTepuanoB (FETHHAKC,
TEKCTOJIUT, CTEKJIOTEKCTOIUT WU J1p.). Meroapl nonydeHus. CpoiictBa. OOmacTy NpPUMEHEHHS.
JlucroBble TepMomiacTUyHble Marepuanbl. CrnocoObl MOMy4eHUS U NepepadOTKU B M3AEIHSL.
CaoiicTBa 1 00J1aCTH IPUMEHEHUS

2.2. CBoJicTBa HANOJIHEHHBIX MOJIMMEPOB.

YrpyronpoyHOCTHBIE CBOMCTBA KOMIIO3UTOB. KM € BBICOKHM cOJiepKaHUEM BOJIOKOH. [ mOpuaHbIe
U TPAJAVCHTHBIE APMHUPOBAaHHBIE IIJIACTHUKU C PETYJIUPYEMBIMH MEXAaHUYECKUMHU CBOMCTBAMH.
«HTennekryanbHbie» KOMIO3UTHL. OrpeneneHue cocTaBa KOHCTPYKLIHMOHHBIX apMHPOBAaHHBIX
iacTukoB (AI'T) u parmoHanbHON CTPYKTYpbI apmupoBanus. All GyHKIIMOHATBHOTO HA3HAYEHUS.
[ToaroroBka UCXOAHBIX KOMIIOHEHTOB HanoJHUTeNeH U csasytomux. Cmenienue. ['panynupoBanue
IJIACTMAcC ¥ KOMITO3UTOB. ['paHyIMpOBaHHBIE HAIIOJHEHHBIE TEPMOIUIACTBL. MeETOoabl NOTydeHUs
nonyhadpukaroB u usnenui. CTpykTypa W cBoiicTBa monydabpukatoB u wmzaenuid. OOmactu
IIPUMEHEHHs. METOIbl U3TOTOBIEHUS U3/IEIHI: IPECCOBAHUE U JINTHEBOE ITPECCOBAHUE, JTUTHE MO
JaBJIEHUEM, SKCTpy3usi. DopMOBaHHUE 3arOTOBOK U3 ApMUPOBAHHBIX MJIACTUKOB C TEPMOPEAKTUBHBIM
CBA3YIOLIMM. THUIBI MpEnperoB ¢ IMOJMMEPHBIM CBS3YIOIIMM M XAOTUYECKH PACIIOJIOKEHHBIMU
BoJIOKHaMU. Bonokautel. CTexnoBonoKHUTHL. [Ipemukcel. CrocoObl MOIy4YeHHs] MPENperoB u
uzaenuit. OcoOGeHHOCTH cBOMCTB. O0IAaCTH MTPUMEHEHHUS.

4. O0beM yueOHOol TUCHUIIJIHHBI

O0BbeM TUCHUTIINHBI

Bup yuyeoHoii padornl Akan. | Actp.

4. Y.

3E
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O01asi Tpy10€eMKOCTh M CHUTLITHHBI 3 108 81
KoHnTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 1,33 48 36
6 MoM Hucse 8 hopme nPaKmuiecKkoil H0020moBKuU 0,22 8 6
Jlexkuun 0,44 16 12
[IpakTnueckue 3anstus (I113) 0,44 16 12
8 mom yucie 8 hopme npaKmuyeckol N0O20Mo6KU 0,22 8 6
JlabopaTtopHsie padoTsl (JIP) 0,44 16 12
CamocrosiTeJibHas pa6oTa 1,67 60 45
KoHTtakTHas camocTosTenbHas paboTa 0,4 0,3
1,67

CamocTosiTebHOEC U3YUCHHE Pa3IeTIOB JUCIIUILIMHbI 59,6 44,7
Bujg HTOroBOro KOHTpPOJIsi: 3a4€T ¢ OLICHKOM

AHHOTaIUs padoyeil MPOrpaMMepl AU CHUILIMHBI
«TexHosorus u 060pyI0BaHHE MPOM3BOICTBA H3/IEJUH M3 MOJHUMEPHBIX KOMIIO3MIIMOHHBIX
marepuajios» (b1.B./1B.01.04./1B.04.02)
1. Heap paucuumiIuHbl — QOpMUPOBaHHME Yy OOYYAIOIIUXCS 3HAHUM 00 OCOOEHHOCTAX
TEXHOJIOTUYECKOTO M alMapaTypHOro O(OPMIICHUS COBPEMEHHBIX ITPOIECCOB IMPOU3BOJICTBA H
epepadoOTKH TOJUMEPHBIX KOMIIO3UIIMOHHBIX MaTE€PHAIOB, B3aUMOCBS3U CBOWCTB MOJMMEPHBIX
KOMITO3UITHOHHBIX MaTePUAIIOB C IPOIIECCaMU, MPOUCXOSIIUMU HA TpaHUIIe pa3zeiia ¢a3 moaumep-
HATIOJHUTEIb, O0YYCHUE WHKCHEPHOMY MBIILUICHHIO U HMCIIOJIb30BAaHUIO 3HAHUI B MPAKTUYCCKON
JIEATEILHOCTH.
2. B pe3ysibTare u3y4yeHHus TUCHHUILIHHBI 00yYAIOIIUIACS T0JIKEH:
OO6agath CIeayONMMI KOMIIETCHIUSAMA U MHIUKATOPAMHU UX TOCTHIKEHUS:
VK-1.1; T1K-1.3; T1IK-2.2; TIK-3.1; TTIK-3.2; I1K-3.3; TIK-4.1; I1K-4.2; [1K-4.3; T1K-6.2.
Suame:
- 3aKOHOMEPHOCTH XHMHYECKHMX M (U3MYCCKUX IIPOIECCOB IPH IPOU3BOJCTBE IMOJIUMEPHBIX
KOMITO3UITMOHHBIX MaTEPUaJOB;
- TE€XHOJIOTMYECKHE OCHOBBI OPraHM3allid COBPEMEHHBIX MPOIIECCOB MPOM3BOCTBA MOJIMMEPHBIX
KOMITO3UITHOHHBIX MaTEpUajoB;
- COBpEeMEHHbIE TpeOOBaHMS K amnmnaparypHoMy 0GOpPMIICHHIO OCHOBHBIX MPOIIECCOB MPOU3BOJICTBA
MTOJIMMEPHBIX KOMITO3UITUOHHBIX MaTEPHAJIOB.
- METOJAbl KOHTPOJISI OCHOBHBIX TEXHOJOTHYECKHX [apaMeTpoB MPOIECCOB MPOU3BOJCTBA
MTOJIMMEPHBIX KOMITO3UITMOHHBIX MaTEPHAJIOB;
- METOJIbl ONTHUMH3ALUU XUMHUKO-TEXHOJIOTHUECKHUX TPOIECCOB MPOU3BOJCTBA TMOIUMEPHBIX
KOMITO3UITHOHHBIX MaTepUajoB;
- METOJIbl OIEHKH A(PPEKTUBHOCTH MPOIECCOB MPOU3BOJCTBA MOIMMEPHBIX KOMIIO3UIIMOHHBIX
MaTepHaJIOB.
Ymems:
- COCTaBJISITh W AHAIM3MPOBATH COBPEMEHHBIC TEXHOJIOTUYCCKUE CXEMBI OCHOBHBIX IPOIIECCOB
MPOM3BOJICTBA TOJUMEPHBIX KOMIO3UIIMOHHBIX MaTepuaioB, yMETb WX OINTUMHU3UPOBATH U
HAIOJIHATH TIEPEIOBBIM COBPEMEHHBIM 000PYI0BaHHUEM.
- BBIOMPATh TEXHOJIOTHMYECKHE TapaMeTpPhl AJI1 KOHKPETHBIX TEXHOJIOTHYECKUX MPOLIECCOB C YUETOM
OCOOCHHOCTEH XHUMHYECKHX W (U3HKO-XUMHUYECKHX CBOWCTB TOJUMEPHBIX KOMIIO3UIIMOHHBIX
MaTepuasos;
- BBIOMpaTh O0OOpyJOBaHWE JJIT KOHKPETHOTO IIpollecca TPOM3BOJACTBA  MOJIMMEPHBIX
KOMITO3UITHOHHBIX MaTepUasoB;
- OpraHW30BaTh YIPABIICHUE TEXHOJOTHYCCKUMH IPOIECCaMU TIPOU3BOJCTBA ITOJIMMEPHBIX
KOMITO3UITMOHHBIX MaTEPUaIOB ¢ MAaKCUMATbHON CTETIEHBIO YPPEKTUBHOCTH.
Bnaoems:
- METOJaMH OIpEAETCHUS] ONTHUMAIbHBIX W PAIMOHATBHBIX TEXHOJIOTUYECKUX PEKUMOB PaOOTHI
000pyIOBaHUS TIPOIECCOB MPOU3BOJICTBA MOJUMEPHBIX KOMITO3UITHOHHBIX MaTePHAJIOB;
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- MeroaamMu aHanmu3a d¢ddekTUBHOCTH pabOThl KOHKPETHOTO TPOM3BOJACTBA IMOJIUMEPHBIX
KOMITO3ULIMOHHBIX MaTEPHUAIIOB;

- METOZIaMU YIIPABJICHUS U PETYIMPOBAHUS XUMHUKO-TEXHOJIOTMYECKUMH ITPOLIECCAMU IPOU3BOJICTBA
ITOJIMMEPHBIX KOMIIO3ULIMOHHBIX MAaTEPUAIOB.

3. KpaTkoe coaep:kaHue JUCHUILINHBI

Pa3nes 1. ®u3nko-xuMu4yecKne OCHOBBI CO31aHUSI KOMIIO3UIIMOHHBIX MATEPHAJIOB.

1.1. SIBnenus Ha rpanuiie pazzgena ¢a3. OcraTouHble HAPSHKEHUS B KOMITO3UIIMOHHBIX MaTepuaax.
Pabora agresun. AAre3uoHHas MPOYHOCTH, (PAKTOPBI, BIMSIOIMIMN Ha CBOWCTBA aAre€3WOHHBIX
COEMHEHMH, CHOCOObI MOBBIIICHUS AAr€3MOHHON MPOYHOCTH, METONbl OLICHKH. BHyTpeHHue
HaIIpsDKEHUsS Ha TPaHULE HAIIOJHUTEIb-MaTpULa. BiiMsgHue cMadynBaHus CBA3YLUM HAIIOJHUTENSA Ha
a/JIre3MOHHYI0 TPOYHOCTH Ha IpaHulle pasaena ¢a3. CenekTuBHas aacopOIHs KOMIIOHETOB a/Ire3UBa.
ATmpeTupoBaHHe MUHEPAIbHBIX BOJIOKOH. CTpyKTypa M BeIOOp ammpera. CUIaHOBBIE allpeThl U
ankokcutuTaHatel. CriocoObl anmpeTupoBaHusl. ANMIPETUPOBAHKE MTOJIMAPAMUTHBIX BOJIOKOH.
HanpsbkeHnss B KOMIIO3MIIMOHHOM —Marepuaje: KPUCTAUIM3aLMOHHBIE, TEPMUYECKHUE, IIpH
OTBEPI)KJECHNHU, TEXHOJOTUYECKHE. Pe3ynbTaT 1elCTBUS OCTAaTOYHBIX HAIIPSHKEHU.

1.2. Moaynp ynpyroctd u jeopManusi KOMIIO3UIIMOHHBIX MAaTepHAIIOB

Kputnueckas qnuHa BosiokHa. [IpenenbHoe KOMMYECTBO HANIOJIHUTENA. Y CIIOBHS BBIPOBA BOJIOKHA.
VYcnoBue KpUTHYECKON JUIMHBI BOJIOKHA. DAaKTOPBI, BIUAIOIINAE HA KPUTUYECKYIO JUIMHY BOJIOKHA.
Kosddunment ynakoBku BojokHa. KpuTuueckoe o00bEMHOE coJep)kaHHE BOJOKHA B
KOMITO3UIIMOHHOM MaTepualie U €ro CBs3b C Ae(hOopMariOHHO-TPOYHOCTHBIMU XapaKTePUCTHKAMHU
KOMIIO3UIIMOHHOTO Marepuaia. Moayiap ynpyroctd KOMIIO3MIIMOHHBIX MarepuanoB. BepxHsas u
HIDKHSSL TPaHULBI MOJYJIsl YIIPYTOCTHU. ypaBHEHUE YpaBHEeHUs Xuiana U DHIUTEHHA JUIsl MOIYJs
YIPYTOCTH - YCJIOBHS IPUMEHEHHUs. Pa3aen ynpyroctu u pexxumMsbl SKCILTyaTallii KOMIO3UIUOHHOTO
marepuana. Jlehopmamusi KOMIO3HIIMOHHOTO  MaTepuana.  XapakTtep J1ehOopMHpPOBAHHUS
KOMITO3UIIMOHHBIX MaTepuaioB. YIpyrue, IUIacTU4HbIe, nedopManuu Mnon3ydecTd. Kpusbie
HampspkeHue - nedopManus  KOMIO3MIIMOHHBIX — MaTepuanoB. Peosornueckue cBolcTBa
HAITOJIHEHHBIX NOJIMMEPOB. PaKTOPBI, BIUSAIOIIKNE HA PEOJIOTMYECKUE CBOMCTBA KOMIIO3ULMOHHOTO
matepuana. Koadpdumuent DuimreliHa - ¢usndeckuii cMbici. YpaBHeHUE AppeHuyca, ypaBHEHUE
Mynu - ycnoBusi npuMeHeHus. Peméruatas Mozaeib KOMIIO3MIMOHHOIO MaTepuana. BsA3kocTe u
PEKUMBI IepepabOTKN KOMITO3UI[MOHHBIX MaTepHAIIOB.

1.3. IIpouHocTh U pa3pylleHHE KOMIIO3ULMOHHBIX MarepuanoB. Teopus ['puddurca. Teopus
OpoBana. Ctaguu pas3pylieHUsT KOMIIO3ULMOHHBIX MAaTE€pHAJIOB. Y paBHEHHE pacuéra IPOYHOCTH
Marepuaia ¢ TpemuHou. I[Iponecc pocra Tpemmnbl. Teopus JleHra st onucaHus pa3pylIeHUs
MatepuanoB. Craauu paspylleHHMsT KOMIIO3MLIMOHHBIX MaTepuaioB. [IpouHocTs mpu oceBoM
pacTsHKeHUH. MUHUMAaJIbHOE KOJIM4ecTBO BoJokHA. KoadduimeHTt peannsanuu NpoYHOCTH BOJIOKHA.
[Tonepeunoe pacrpeckuBanue. [ledpopmanmonHas COBMECTUMOCTh. [I[poUHOCTD NpH CIKATUU.

1.4. IlpomnuTka cBsA3yrOmMM HanojHuTeneld. YpaBHeHue J[lrompe. MeTtonsl omnpeneneHus
kod(urmenta nmponuraemoctu. YpaBuenue Jlapcu. YpaBHenuem Kozenu. MexaHusm MpoONUTKH.
CriocoObl MOBBIIIEHUS] TIPOU3BOIUTEILHOCTH TPOIUTKH.

Pa3znea 2. Oanocraamiinbie M ABYXcTaaAuiiHbIe MeTOAbI MeToAbl nepepadorku ITKM (single-
stage methods / two-stage methods)

2.1. MeTo1bl IPOM3BOICTBA U3/IEIIHI U3 HEMTPEPHIBHBIX BOJIOKOH

[Tynrpy3us. Hamotka. IloBbllieHMEe NPOM3BOIUTENBLHOCTH  O0OpYIOBaHHMS M KadecTBa
OCECUMMETPUYHBIX KOMITO3MIIMOHHBIX M3JEJIMIA Ha OCHOBE MATEMAaTHYECKOTO MOJEINPOBAHUS
mporecca. B3aumMocBs3u MEXAy TEMIIEpaTypOH, CTENIEHBIO OTBEPKICHNUs, JaBIIEHUEM CBS3YIOLLETO,
HaNpsHKEHHO-/1e()OPMUPOBAHHBIM COCTOSIHUEM, yeunueM ¢popmoBanusi. OcoOEHHOCTH MYNTPY3UU U
HAMOTKH /ISl KpYITHOTa0apuTHBIX u3zenuil. [ToBbleHne mpon3BOAUTEIEHOCTH IPOLIECCOB.

2.2. MeToibl TPOU3BOJICTBA U3ACIHNI U3 TKAHBIX HAITOJTHUTEIEH

KonrtaktHoe ¢opmoBanue (pyunoe). [Ipomutka mon maBnenuem (RTM). Bakyymuas undyzwus.
[IponuTka MIEHOYHBIM CBA3YIOIUM. OTINYUTEIbHBIE OCOOEHHOCTH JAHHBIX METOJO0B, OCHOBHBIE
TEXHOJIOTUYECKHE TapaMeTpbl, CXEMbl MPOBEACHUS IPOLECCOB, CXEMbl (OPMYIOIIErOo
0o0opy/oBaHUsl, OCHOBHbIE MPEUMYILECTBA U HENOCTATKU. [IpOoNOIKUTENBHOCT IpoLiecca U €ro
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Tpya0eMKOCTh. CIIOoCOOBI CHUKEHHS MPOIOJKUTENILHOCTH MPONUTKU. OlleHKa MPOJOIKUTEIbHOCTD
nporiecca nponutku. Cnoco6 SMRIM (Sequential Multiport Resin Injection Molding).

2.3. MeTo1bl IPOM3BOACTBA M3CIHI U3 PYOJICHBIX (KOPOTKHUX ) BOJIOKOH

KonraktHoe ¢opmoBanne. Bubpammonnoe ¢opmoBanue. Hampuienne. KoMmo3uITMOHHBIM
marepuana GMT - Glass Mat Thermoplastic. MaTsl Ha OCHOBE HEYIOPSI0YCHHO OPHEHTHPOBAHHBIX
HENPEPBIBHBIX BOJIOKOH. MaTbl, OpPMEHTUPOBAHHBIE IO OJHOM OcH. MaTbl Ha OCHOBE JJIMHHBIX
pyOsenbix crekiioBosokoH. [Tonmydadbpukar GMT-komMiio3uTa B Bue TKAHOTO IpeETpera.

Pa3znen 3. Ocob6ennoctu Meroanbl popmoBanus I[IKM ¢ ucnosb3oBaHneM pa3iuvHbIX THIIOB
CBA3YIOIIMX

3.1. IIpoMbIIIEHHOE NPOU3BOJACTBO M3JEIMH K3 KOMIIO3ULMOHHBIX MAaTEpUajoB Ha OCHOBE
TEPMOILIACTOB. DKCTPY3Hsl, JTUTHE MO JaBIeHUEM, KabenbHbIi MeTo1. TexHomorust mpon3BoACTBa
KOHLIEHTPATOB, JUCIEPCHOHAMOIHEHHBIX TEPMOIUIACTOB, BBEICHUE apMUPYIOLIUX HAIIOJHUTENEH.
JucnepcHo-ynpoueHnbie [IKM. Mexanndeckas 00pad0TKa SKCTPY3UOHHBIX 3arOTOBOK. 3D-meyars.
@opMBI BBIIIYCKAa apMUPOBaHHBIX TepMoIlutacTU4HbIX [IKM: onHOHaIpaBiIeHHBIE JICHTHI, TKAHbIE
npemnperu, JaMuHaTel. OCHOBHBIE METOJBI MepepadOTKHU: aBTOMATHU3WPOBAHHAs BBIKJIAJKA JICHTHI,
BaKkyyMHOE (opMoOBaHME, ropsiuee MpPecCOBaHWE, MHOTOCTaauiiHbIe MeToabl (opmoBanus, 3D-
reyarsb.

OnTumasibHOE 3HaUEHUE CTENeHU HanojiHeHus. CpaBHEHHE pa3IMYHbIX MeTO/10B nonydeHus [IKM
10 TIPOYHOCTH U COJIEP>KaHuUI0 BOJIOKOH. [Ipumepbl BbIOOpa TexHOoI0Tuu (hOPMOBAHUS B 3aBUCUMOCTHU
OT TeoMeTpHHu U TpeboBaHus K Aetanu. [Ipumepsr BEIOOpa TeXHOIOTHH (POPMOBAHUS B 3aBUCUMOCTH
OT T€OMETPUHU U TPEOOBAHUS K JETaIH

3.2. IlpompllIJIeHHOE TPOU3BOACTBO M3JCIUH W3 KOMIIO3UIIMOHHBIX MaTepHAIOB HAa OCHOBE
PEaKTOIMIACTOB

KonraktHOe (hopMoBaHue (py4HAs BBIKJIAJKA M HaIbUICHUE), HHXCKIIMOHHOE (hopMOBaHUE (resin
transfer molding (RTM)) u ero pasHOBUIHOCTH, BaKyyMHas MHQY3Us; IPECCOBAHUE; MYATPY3US U
€€ pa3HOBUHOCTH; HAMOTKa (CyXas U MOKpasi); aBTOKJIaBHOE (POPMOBaHNE; TEPMOKOMIIPECCUOHHOE
dhopmoBaHue.

ABTOMaTH3MpOBaHHAs BHIKJIAAKa npenperoB (mMeton uHoy3uu, RTM) xak ampTepHaTHBa Py4HOU
BBIKJIaZKe. ABTOMATH3HMpOBaHHas namuHaius ctpunrepa (ASL: automated stringer lamination).
ABToMaTH3upOBaHHas BhIKIaAKka BojokHa (AFP: automated fiber placement). AsTomaTi3upoBaHHas
BoIKJIazKa JieHThl (ATL: automated tape layering) ABToMaTH3MpOBaHHAsI HANPABJICHHAS BBIKIAIKA
cyxoro Bojiokna (DFP: Dry/directed fiber placement). Hegocrarku texnomoruit ASL/AFP/ATL
[peumymiectBa U Hemoctatku RTM texnomoruu. Bapuammu RTM (RTM Variations): RTM Light,
HP-RTM, VA-RTM.

[Tony4yenue nznenuit MeToJ0M HaMOTKH. OCOOEHHOCTH «CYXOW» U «MOKPO» HAMOTKH. MeXaHU3Mbl
HamoTku. Kiaccuduxamnuss cnocoboB HaMOTKU: MO CHOco0y COBMELIEHHUS CBA3YIOLIET0 U
HaTOJHUTENSA; 1O PUCYHKY YKJIAJKH apMaTypbl; MO YCTPOMCTBY HAaMOTOYHOTO OOOpYIOBaHUS
[IpuHnunuansHas cxema W3TOTOBJICHHS JeTajel METOJOM CyXoll W MOkpod HamoTku. Cxema
nornepeyHoi HaMoTKH. CxeMa oceBoi HaMOTKH. CXeMa MpOoJ0JbHO-IIONEpeYHON HaMOTKH. Cxema
MIPOCTOM crupabHON HAMOTKHU. CXeMa MpoJ0JbHO-TIONEepedHOH HaMOTKH. [IposonbHO-KobLIeBas
cXeMa HaMOTKH KOHUYeCKOro u3aenusi. OnpaBKH 11 HAMOTKHU.

®dopMHUpOBaHUE TUIETEHOrO (CEeTYATOro) TMOAKPEIUICHUS I 3aMKHYTBIX, OO0OJIOYEUHBIX
KOHCTpyKUui. [IpeumyiniecTBa 1 HeIOCTATKU METOJAa HAMOTKHU

KonTaktHoe (hopmoBanue. BuOparuonnoe ¢popmoBanue. Merosa xKecTKOro MmyaHCOHa U YKECTKOU
MaTpHIlbl (METOJI COBMELIEHHBIX (popm). DopMoBaHUE B aBTOKIIAaBE, THApaBiInyeckoe (hopMoBaHue,
(dbopMoBaHue B pecc-kamepe, KOMOMHUPOBAHHBIN METO/.

Jlutbe mox naBnenueM peaktoruiactoB: REACTION INJECTION MOLDING (RIM). Bapuaruu
ycranoBoK RIM. Tepmoxommnpeccuonnoe ¢opmoBanue. [IpumMeHMMOCT, MeTO0B (POpMOBAHUS
peakromactTuuHbix [IKM Kk pa3nuuHo# reomeTpun BOJOKHA. [I[pUMEHHMOCTh TEpPMOpPEAKTHUBHBIX
CBSIZYIOLIUX JJIs Pa3IM4HbIX TEXHOJOTUN (popmoBaHusa TexHolornyeckue napamerpsl (JaBiIeHHE,
BSI3KOCTh CBSI3YIOIIETO0) PA3IMYHBIX METOI0B ()OPMOBAHHUSL.

CBolicTBa CIIOUCTBIX IJIACTUKOB, MOJYYEHHBIX METOJIOM PYYHOTO (POPMOBAHUS U HATIBIJICHHUS.
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Oco0EHHOCTH COBMEIIIEHHBIX METOIOB HEMPEPHIBHOTO M3TOTOBJICHHS M3ennii n3 KM.

3.3. [Monydabpukatel 11 MOTYYCHHS] KOMIIO3UIIMOHHBIX MaTEPHAIOB

OcuoBuble Buasl monydabpukaros: Ilpemnper/roymper, mpemukcel (thermoset dough molding
compound, tepmopeaktuBHas (popmoBouHas cmechb), SMC (thermoset sheet molding compound,
TepMopeakTuBHass  ¢opmoBouHass Macca), GMT (glass mat thermoplastic, mucToBoOit
tepmorutactuuHbii - mar), LFT(Light fiber thermoplastic - mnonydabpukaret Ha oOcHOBe
TEPMOIUTACTUYHBIX CBS3YIOIIMX M INTANEIbHBIX BOJIOKOH). Kiaccudukaius TEeXHOIOTHYECKUX
METO/IOB U3TOTOBJICHHSI MPEIIPETOB, B 3aBUCUMOCTH OT THIIA HCIIOJIB3yeMOTO CBS3YIOMIETro. MeTO bl
nponutky. [IponuTounbie ycTaHOBKU AJIs MOJIydeHus npemnpera. [lonydenus npenperoB Ha OCHOBE
JUCTIEPCHOTO  TMOpomika moiuMmepa. KoHTponms  kauectBa  mpenperoB.  DopMupoBaHue
BBICOKOAPMHUPOBAHHOTO TEPMOILIACcTa U3 OECIOPUCTHIX MOHOCIIOEB.

3.4. UsrotoBnenue npepopm. COTOIIACTHL.

[TpousBoacTBO mieTeHbIx npedopm. Buasl npedopm U TEXHOIOTHH X CO3AaHUS: 00BEMHO-TKaHbIE
npeopMBbl, TKAHO-TIPOIIMBHBIE, IuIeTéHBIC. OOOpymoBaHWE Ui KOHTYPHOTO IIJICTCHHS.
Nzrorornenue npedopmbl cetdarord koHCTpykumu metogom TFP (Tailored fiber placement).
MarmmHbl paguaibHOro TuieTeHus. [Ipon3BoacTBO coToracToB. CBS3YIONINE M HAMOTHUTETH IS
coToruiacToB. ['ubpuaHble COTOIUIACThl. TEXHOJOTUU TONYy4YEHHUS COTOIUIACTOB, MX CBOMCTBa M
obnactu npuMeHeHrss. OCHOBHBIE JIOCTOWHCTBA U HEJIOCTATKH ITAHEIICH ¢ COTO3AIMOTHUTEIIEM.
Pa3nen 4. [IpoekTsl, CBA3aHHBIX € HCNIO0JIb30BaHHeM M yrTuindanueit [IKM

4.1. XXuznennsri nukia [ITIKM

CHmKeHHe Beca B MPOEKTaX, CBA3AHHBIX ¢ ucnonb3oBanueM [IKM. Y nenbHble 3aTpaThl Ha U3EHs,
W3rOTOBJISIEMBbIE HAa 3aKa3. OKOHOMHS Beca U3JEIHMs 3a CYeT MPUMECHEHHS KOMIIO3UTOB.
OTHOcHTeNbHBIE LIEHBI B 3aBUCHMOCTH OT MeToja (opmoBaHusa. Pacuer cTouMocTu MaTepuaios.
@DakTOphI, BIUSIONINEC HA BHIOOP CBS3YIOIIETO, HATIOJHUTENS W MeToja ¢gopmoBanus. OCHOBHBIC
PHUCKHU IIPOEKTOB, CBSI3aHHBIX ¢ BHeApeHueMm [TKM

4.2. BropuuHas nepepadoTtka (peuukiuar) uzaenuit uz [IKM

Ou3nyecKkue MeTo/IaMu MepepadoTKU — MEXaHUYECKHE U paJualioOHHble. MeXxaHnueCKue METObI:
u3Menbp4YeHue, ApodseHue, neperupanue. Pemuknar (mpoxaykr yrwimszanuu [IKM) pasnuunoi
CTETIEHH W3MeNb4YeHHs. TexHonmornueckoe opopmieHuEe MEXaHUYECKUX IMPOLEecCOB. XUMUYECKUE
MeToabl TepMokarTanus, COJIbBOJIN3 U OKHUCIICHHE B iceBAo0xkmkeHHoM cioe (fluidized bed process —
FBP).

4. O0beM yueOHOo# AUCHUIJIHHBI

O0beM IMCUMILIHHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
. 4.

O01asi TPYA0EMKOCTh M CIUTLIHHbBI 3 108 81
KonTrakTHasi paboTa — ayAUTOPHBIE 3aAHATHS: 2,67 96 72
6 MoM Hucjie 8 hopme nPaAKMU1ecKoil N0020MOBKU 0,22 8 6
Jlexuun 0,89 32 24
[Tpaktuyeckue 3ansatus (I13) 0,89 32 24
8 MOM Uucie 8 hopme NPaKmueckol no020moeKu 0,22 8 6
JIaGoparopusbie pabotsl (JIP) 0,89 32 24
CamocrosiTeJibHas padoTa 0,33 12 9
KonTakTHas camocrosiTenbHas paboTa 0,4 0,3

0,33
CamocTosiTeIbHOC H3YUYCHHE PA3/IeTIOB TUCITUILIMHBI 11,6 8,7
Buj HTOroBOro KOHTPOJISI: 3a4€T ¢ OLIEHKOI

AHHOTanuA padoyeil NPOrpaMmbl AMCUUNIMHBI
«IIundposoii 1u3aiiH B MHAYCTPHHU OJTUMEPOB U KOMIIO3UTOB»
(51.B.AB.01.04.1B.04.03)
1 Heap aucoumimHbl — cHOpMUPOBATH KOMIIETEHLMH OOydarouierocs B 001acTH LU(POBOTO
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JU3aifHa MOJTMMEPHBIX U KOMITO3UTHBIX M37enuii ¢ ucronb3oBanuem CAD cucrem.

2 B pe3yabTare u3yueHus JUCUUIIMHBI 00yYAOUIUIACS T0JIKEH:

Ob6nagath cneayoUMMI KOMIETEHIUAMU U MHAUKATOPAMU UX JIOCTHXKEHUS:

I1K-3.1; T1K-3.2; I1K-3.3; [1K-4.1; I1K-4.2; [1K-4.3; T1IK-7.2; T1K-7.3.

3namo:

—  OCHOBBI BbIOOpa MOJUMEPHOTO MaTepHalia Jisl 3aJaHHOTO U3JIEIIHUs;

—  00lIue NpUHIUIIBI KOHCTPYUPOBAHUS U3/IENIUN U3 TOJMMEPOB U KOMIIO3UTOB;

—  TIOHATHS TEXHOJOTUYHOCTH M3ICIUN U MX CHEMUPUKY IJIs Pa3IMYHBIX METOAOB (hOpMOBaHUS
H3NICITNM;

—  MOJXOJIbl K KOHCTPYMPOBAHUIO U3EJINIA B 3aBUCUMOCTH OT METO/Ia ITPOU3BO/ICTBA;

— IapaMmeTphsl MaTepuaia U mpoiecca GopMoBaHUs, TpeOyIOIIKe yueTa IpU KOHCTPYHUPOBAHUU.
Ymemp:

—  OCYLIECTBIATH MMOJ00P MaTepuaa Jjsi MPOU3BOJCTBA 3aJaHHOTO U3JICIIUS;

—  KOHCTPYUPOBATh TEXHOJIOTHYHBIC U3JIETUS U3 MOJMMEPOB M KOMIIO3UTOB C HCIIOIb30BAHHEM
CAD nporpaMm Jij1s1 pa3IM4IHBIX METOJIOB (HOPMOBAHUS;

— paboTarh cO cTaHIApTaMU HA MATEPUAIIBI U U3/ICTIHSL.

Braoemy:

—  HaBbikamu padoTsl B SolidWorks;

—  MPUHLIMIIAMHA KOHCTPYUPOBAHUS U3JICTUHN I PA3IUYHBIX METOI0B (POPMOBAHUS;

—  HaBbIKaMU pabOTHI CO CTAHJIAPTAMU HA MATepUANIbl U U3ACIUS;

HaBBIKAMH pa0OTHI C YEPTEIKAMHU U TEXHUUYECKOM TOKYMEHTAIIUEH.

3 Kpartkoe coaep:xanue JUCUMILIHHBI

Pa3nes 1. OcHOBBI BbI0OpA MOJTMMEPHOI0 MaTepHAJIA ISl 32JaHHOT0 M3/1eJIusl

1.1. Buasl monumMepHbIX MaTepralioB. Beioop 6a30Boi MapKw.

[loHaTHsT WMHXXEHEPHBIX W  KOHCTPYKIIMOHHBIX IUIACTUKOB, O00JIACTU WX TMPUMEHCHHUS.
KoMmno3uimonHnsle MaTepuanbl: JUCIEPCHO-HAIMOJIHEHHbIE W apMupoBaHHble. [lonsTue 6a3oBoit
MapKH MMOJIUMEPHOTO MaTepuara.

1.2. YcnoBus sKcITyaTauy U3AeIui, Moka3aTeau KauecTBa MPOEeKTUPYEMOT0 U3IeNUs

VYcnoBust aKCIUTyaTaluy: KaKue mapaMeTpbl yUUTHIBAIOT, KaK BIUSIIOT HA KOHCTPYUPOBAHUE U3/IEIHS.
HeoOxonuMocTh MHKEHEPHBIX pacueToB. [lokazaTenu kauecTBa MPOSKTUPYEMOTO U3IENHSI, UX CBSI3b
C YCIOBUSIMH OKCIUTyaTaluu. HopMmaTHBHO-TIpaBOBBIE JTOKYMEHTBI, OTpa)arollue IapaMeTphl
MmatepuanoB u uzaenuil. Pabora ¢ 'OCTamu.

Pa3nes 2. TexHOJOTHYHOCTH U3eJIMi

2.1. TeXHOTOTUYHOCTb U3JENHH, TOTYyYaeMbIX METOJOM JIUThS MO IABICHUEM U IPECCOBAHUS
TexHONOTMYHOCTh M3JENHs KaK OCHOBHOM IIOKa3aTelh KadeCcTBA KOHCTPYKIIMOHHOW pPaOOTHI.
Metoabl TOCTHKEHUS TEXHOJIOTMYHOCTH JIJIsl TIMTHEBBIX U MPECCOBAHHBIX U3/IeIUi. TOIINHA CTEHOK
m3nenust v pAHa. Topusl u3genusa. TexHomormyeckuil ykiaoH. Pebpa sxectkoctu. Pammychbl
3akpyrienuil. OtBepctus. [lonnytpenus. OnTuManbHble U HEKEIATEIbHbIE BAPUAHTHI BBITIOJHEHUS
KOHCTPYKIIHH.

2.2. TeXHOJOTUYHOCTh U3ENHI, TOTYy4aEMbIX METOAOM SKCTPY3UU

Knaccudukanus sxctpy3nonsbix uzaenuid. [lonstue npoduns. OTKPBITHIE, 3aKPHITHIE U SYEUCTHIC
npoduiu, BapuaHThl UX UCTOMHEHHs. BUapl cienuanbHbeiX npoduieid. BiusHue TOMIMMHBI CTEHKU
npopuiasi Ha TEXHOJOTUYHOCTh Wu3Nenus. Pebpa JKECTKOCTHM B OKCTPY3MOHHBIX MPOPUIIIX.
Oco0eHHOCTH KOHCTPYKINH MTpoduiieii ¢ 60IbIIMMU paArycaMy 3aKpyTiieHui. Pa3HOTONIMHHOCTS.
2.3 TexHONOTUYHOCTh U3ENNi, OTydaeMbIX TEPMOPOPMOBAHUEM

Vel 1 iepexosl B u3aenuu. [lo3uTuBHOE U HeTaTUBHOE (hOpMOBaHUE: 0COOCHHOCTH KOHCTPYKITUU
n3aenvs. Pa3HOTONIIIMHHOCT, €€ XapakTep MPHU Pa3IndHbIX TUITaX TepModopMoBanus. Opedbpenne
MIPY HETATHBHOM U TIO3UTUBHOM (hOPMOBAHUU. SUencThie n3Iemusl.

2.4. TeXHOJIOTHYHOCTh H3JICITUH, ITOTy9aeMbIX METOJIOM Pa3lyBHOTO (DOPMOBAHUS
PasHoTronmmHHOCT,  Kak  Haumbonee  crneuuduyHas  dYepTa  pa3ayBHOro  (hOpMOBaHUS.
Pa3HOTONIIIMHHOCTH IO BHICOTE U TIOTIEPEYHOMY CeUeHHIO. Pe3bp0a Ha mycToTenbix uznenusax. Pacxon
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nonuMepa Ha eauHuily oobema. Dopma wuznmenus u yaoOCTBO HKcmuryaranmuu. OcoOeHHOCTH
KOHCTPYKIUU JAHA U3enuid. JKeCTKOCTh U3MIeNusl: MPOIOJIbHEIE U MOTIEpeYHbIe pedpa.

2.5. TeXHOJOTUYHOCTh U3ICTIUIA U3 APMUPOBAHHBIX TIJIACTUKOB

Crneuuduka wmeromoB ¢opmoBaHus. [lapameTrpsl MOJMMEPHONW MATPUIBI U APMHUPYIOIIETO
HAINOJIHUTEN KaK OCHOBa JJIsi KOHCTPYUPOBAHMS HW3JENHs. AHU30TPONHS MPOYHOCTHBIX
XapaKTePUCTHK, €€ Y4eT B KOHCTpyHUpoBaHWU. [logHyTpeHHSs, IUIaBHOCTH (OPMBI, pPagUuyChl
3aKpyIJICHUH.

Pa3nes 3. OcnoBbl nugpoBoro qusaiina

3.1. 3nakomcTBO ¢ uHTepdeiicom mporpammel SolidWorks, 6a30BbIe HHCTPYMEHTBI

OcHoBHBIE TepMHHBI © TOHATHA. LlUppoBOe TPOEKTUpPOBAaHWE KaK COBPEMEHHBIM U
BBICOKOIIPOU3BOJIUTENBHBIN MHCTpYMEHT pabdoTsl umxkeHepa. CAD cucrembl. Bo3moxkHOCTH,
00JIaCTH IPUMEHEHHS.

3HaKOMCTBO C TIPUBETCTBEHHBIM OKHOM (zeranb, cOopka, dyeprTex). Hactpoiika mabinona.
3HAKOMCTBO C BEpXHHM M OOKOBBIM MEHIO. 3HAKOMCTBO ¢ paboueil obnacteio. [loHsTHE 3CKH3A.
[Tnockoctn  ackuza. Ilpsimas,  OKpY>KHOCTb,  MPSAMOYTOJBHHUK, JJUIMIC. MHCTpyMeHT
" ABTOMaTHYECKOE HaHECEHUE pazmepoB". B3aumocss3u
(TOpU30HTATBHOCTh/BEPTUKAIBHOCTH/PABEHCTBO/KOHIIEHTPUYHOCTD U T.J0). WNuctpymeHT
"Ckpyrnenue/®@acka" u "Cwmemenne o0bekToB". Co3maHue MacCHBOB (KpPYroBOW M JIMHEHHBIN)
Co3/anre BCIOMOTaTeIbHOM reOMETPpHUH (TOYKA / OCh / TNTOCKOCTH ).

OcHOBHBIC TIPaBHJIa CO3MaHUS ICKH30B. [IOHATHE TOTHOCTHIO OMPEIEICHHOTO ICKM3a, TOAXOABI K
€ro JOCTHXKEHUIO. DTanbl co3nanus. OyHKIUY MPUBS30K B CO3JaHUH MOJTHOCTHIO OMPEEIIEHHOTO
acku3a. Panmonanuzanus oOpa3mepuBanms 3cku3a. PerakrupoBanue 3CKu3a.

3.2. Coznmanue 3D monenelt uznenuii U3 MoJIMMEPOB U KOMITO3UTOB

OCHOBBI TOBEPXHOCTHOTO MOieTupoBaHust. OCHOBHBIC HMHCTPYMEHTHI M IPUHITUIIBI

[TonsTre moBepxHOCTU. MeTOABl MOCTPOCHUS OCHOBHBIX U BCIOMOIaTEIbHBIX MOBEPXHOCTEH.
WMHCTpyMEHTBI: IIOCKash TOBEPXHOCTh, BBHITSIHYTash IMOBEPXHOCTh, IMOBEPXHOCTH IO CEYCHHUSM,
MOBEPXHOCTH MO TpaeKTopuu. OCHOBBI TBEPAOTEIBHOTO MoienupoBanus. [IoHsATHE TBEPAOTETHHOM
Mozmenu. MHCTpyMeHTH co3maHus: OO0OBINIKa, BBIPE3, CKpyrieHue, (acka, MacCHBBHI.
PenaktupoBanue monenu. [IpucBoenne martepuana, pacdeT MacCoOBBIX XapakTepucTHuk. [IpoBepka
pa3Mepos.

3.3. Cneunduueckre HHCTPYMEHTHI AJIs AU3aiiHa U3AETUI U3 TTOJTUMEPOB U KOMIIO3UTOB
TOHKOCTEHHBIC HM3/CIUS W3 MOJMMEPOB M KOMIIO3UTOB KaK OJHH W3 TJABHBIX «IIOTPEOUTEIICH)
MTOBEPXHOCTHOTO MOJIETTUPOBAHUSI. YrinybnenHoe MOBEPXHOCTHOE MOJIETTUPOBAHUE.
MacmrabupoBanue neranu. O6o104ka.

Paznen 4. Ucnoab3oBanue 3D monedieii u3esmii 1J1s1 KOHCTPYHPOBAHUS OCHACTKH

4.1. ba3zoBble MPUHIUIBI KOHCTPYUPOBAHUSI OCHACTOK.

dopmoobpazyromie. YderT ycaakd mMarepuana U BO3MOXKHBIX JehekToB. DopMbl ISl TUTHS MO
naBneHueM.  IlpeccoBeie  ¢GopMbl.  DKCTpY3MOHHBIE  ToJIOBKH. DopmooOpasyromme B
tepmoopmoBanuu. @opmel ans pasayBHoro Gopmosanus. [lonoxxenue uznenus B popme, TMHUS
pazbema Gopmbl. TexHOIOTHYECKAs OCHACTKA JUTS H3/ICITUH 3 apMUPOBAHHBIX TJIACTHKOB.

4.2. Ocobennoctu mojeneii s 3D neuatu.

TonmmHAa CTEHKM W  ONOPHOM TOBEPXHOCTH. CIOXHOCTH TEOMETPUH, IOJHYTPEHHUS.
[Tepecekaromuecs snemMeHThl. HaBucaromuye 31eMeHThl. Y3KHe MecTa. Y4eT YCaaKH.

4 O0beM yueOHOM TUCHUTIIUHBI

O0BbeM TUCHUTLINHBI

Bup y4yedHoii padoThl

3E Axan. | Acrp.
4. 4.
O01asi TPYA0EMKOCTh M CHUILIHHBI 3 108 81
KonTrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHSL: 0,89 32 24
6 moMm uucie 6 hopme nPpaKmu4ecKoil n0020moeKu 0,44 16 12
Jlekuuun - - -
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[Tpaktuueckue 3ansaTus (I113) 0,89 32 24

8 MoMm yucie 8 hopme nPpaKmuyeckol N0O20mMo6Ku 0,44 16 12
Jlaboparopusbie paboTsl (JIP) - - -
CamocTosiTeJIbHasi padoTa 2,11 76 57
KoHnTakTHas camocrosiTenbHas paboTa 511 0,4 0,3
CaMocCTOsITEeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI ’ 75,6 56,7
Bujg HTOroBOro KOHTpPOJIsi: 3a4€T ¢ OLICHKOM

AHHOTaUA padoyeid MPOrpaMMpl JUCUUILJIUHBI
«HccenenoBanne npoueccoB nepepadoTKu MOJIMMeEPOB U KOMIIO3UTOBY
(51.B.J1B.01.04./1B.04.04)

1. Ieap AMCHMIUIMHBI — YOIYOJNIGHHOE W3YYCHHE METOJIOB HWCIBITAHUA W WUCCIICOBAHUS
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTEPUAIOB Ha BCEX CTAIUAX Mpollecca MepepadoTKH.
2. B pe3yJbTare n3yuyeHHus JUCHUIIUHBI 00yYAIOMIMIACS 10JIKEH:
O6nanath cIeayrIMMH KOMIIETEHIUSIMHA U HHAUKATOPAMU WX JTOCTHIKEHUS:
VK-1.1; YK-1.2; YK-1.3; VK-1.4; [IK-3.1; I1K-3.2; I1K-3.3; TIK-6.1; I1K-6.2; ITK-6.3
Suamo:
- TCOPETUIECKHE OCHOBEI H BOBMOKHOCTH METOIOB, UCIIOIh3YEMBIX ITPU HCCIICIOBAHUU ITOJTHMMEPOB;
- puOOpbI U 000PYI0OBAHUE, IPUMEHSIEMbIE JIJIs IPOBEICHUS HCCIE0BaHUN MTOJMMEPOB B Ipoliecce
nepepadoTKH.
Ymems:
- aHaJIM3UPOBATh PE3yJIbTaThl WCCIICJOBAHWNA IOJMMEPOB, IOJYyYEHHBIC C WCIOIH30BAHUEM
paccMaTpuBaeMbIX B Kypce METOJIOB.
Bnaoemw:

- cnoco0amMu HHTEPIIPETAIH U 00paOOTKH MOIYUYEHHBIX PE3yIbTaTOB;
- IpUeMaMH MOHUCKa MH(POPMAIIMKA O METOAAaX M METOAMKAX, a TaKKe Pe3ylbTaTax HCCIICIOBAaHUS
MOJIMMEPOB C UCMHOJIb30BAHUEM PA3JIMUHBIX METOAOB B ceTH MIHTEpHET U Ipyrux pecypcax.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI

Paznen 1. Teopermueckne OCHOBBI KOHCTPYHMPOBAHHUSI KOMIIO3MIMOHHBIX MAaTepHAIOB H
OCHOBBI TEOPHH MeK(Pa3HOr0 B3aUMOAEHCTBUA

1.1. OcHOBHBIE ONpeIeNIEHUs] U TEPMUHOJIOTHS, 11€JTb, 3a7a4l AUCLIUTIINHBI

[ToaroToBka K BBINOJHEHUIO JIAOOPAaTOPHBIX paboT. M3roroBneHue o0Opas3loB MOIMMEPHBIX
KOMITO3UTOB JJIsl IPOBE/ICHUS UCCIIEJOBAaHUM

1.2. Teopernyeckue OCHOBbI KOHCTPYHPOBAHMSI KOMIIO3UIIMOHHBIX MaTE€pPUaJIOB U OCHOBBI TEOPUU
Mex(}a3HOTro B3aUMOACHCTBUS

Ponb mepcnekTHUBHBIX KOMIIO3MIIMOHHBIX MAaTE€pHaoB B OOECIEUEHUH BBICOKOTO KadecTBa,
3GGEKTUBHOCTH M HAAECKHOCTH PAKETHO-KOCMUYECKOM, aBHALIMOHHOM M Jpyro TEXHHUKH.
OyHKIMOHANbHBIE MOJIMMEPHbIE KOMIO3UIMOHHBIE MaTepuaibl. Moaudukanus CymecTBYIOMIHNX
KOMITO3UILIMOHHBIX MaTEPHUAJIOB.

1.3. MexdazHoe B3auMoIeliCTBUE B KOMIIO3UIIMOHHBIX MaTepuanax

Bunsl MexdasHoro B3auMoaelcTBUs. BnusHue moBepXHOCTU pa3zenia Ha MPOYHOCTh U XapakTep
pa3pyuieHus] KOMIIO3UIIMOHHOTO MaTepuasna. TUIlbl CBA3€il MEKIy KOMIIOHEHTAMH.

1.4. Xapaktepuctuka ¢a3zpl apMUPYIOIIETO HAMOJHUTENS W CBS3YIOLUIETO B KOMITO3UIIMOHHOM
MaTepuaie

MynpTuakcuaabHble TKaHU pa3iaudHON mnpupoxabl. Ilpenperw, TEXHONOIMM WX W3TOTOBJIECHMSL.
[lepcrieKTHBBI pa3BUTHUS YTIIEBOJIOKHUCTHIX aPMHUPYIOIIUX MaTepUaOB.

TexHonornueckne M KOHCTPYKIMOHHBIE JOCTOMHCTBA M HEJOCTaTKH TEPMOPEAKTUBHBIX U
TEPMOIUIACTUYHBIX CBA3YIOLMX. COBEpIIEHCTBOBAHNE IMOJUMEPHBIX CBI3YIOIIMX B HaIlpaBJICHUU
MOBBILIEHUS IIOKa3aTeled IPOYHOCTH, YJApHON BA3KOCTHM W IPOYHOCTH, U TEIJIOCTOMKOCTH.
Bsaumonponukatonue cetku. Moaudukanys TepMOpPEaKTUBHBIX CBA3YIOIINX TEPMOIUIACTUYHBIMHU.
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Pazgen 2. BegeHue TeXHOJIOTHYECKOr0 Ipoumecca TmnepepadoTKM  apMHPOBAHHBIX
KOMIIO3MIIMOHHBIX MATEPHAJIOB

2.1. OcHOBHBIE TEXHOJOTMYECKHE MPOLECChl MOMYyYEHHUS TMOJUMEPHBIX KOMIO3UIIMOHHBIX
MaTEepUasoB.

[TomryuyeHue 3aroToBOK [JIsi MOJMMEPHBIX KOMIIO3HIIMOHHBIX MaTEpHUajoB B BUJE MPENPEros.
[lepcnekTuBHBIE TMEKOBbIE YIJIeBOJIOKHA. IlepCreKTUBBI CO3JaHUsl OPraHUYECKUX BOJIOKOH.
CoBepllIeHCTBOBaHHE CYUISCTBYIOIIMX BOJIOKOH IyTeM Mojudukanuu cocraBa. [loBeieHue
YOPYTroNpOYHOCTHBIX CBOMCTB

Coznlanue NpUHIUNHAIBHO HOBBIX MOJMMEPHBIX BOJOKHOOOPA3YIOUIUX CUCTEM ISl MOJYYEeHUS Ha
UX OCHOBE OpPraHM4ecKHe BOJIOKHA. OpHUEHTHPOBAHHOE YIbTPABBICOKOMOIYJIBHOE MOIUITUIEHOBOE
BOJIOKHO. HamnpaBienue 1o co31aHuio BEICOKOTEIUIOCTOMKHUX OTUMEPHBIX BOJIOKOH.

2.2. TmepmodazHbie U KUAKOPA3HBIE CHOCOOBI MPOU3BOJICTBA IMOJIMMEPHBIX KOMITO3UIIMOHHBIX
MaTepuasoB

OCHOBHBIE TEXHOJIOTUN 0€3aBTOKIABHOTO ()OPMOBAHUS KOHCTPYKITHI U3 MOJIMMEPHBIX MAaTEPHAIIOB:
UX JOCTOMHCTBA, HEJOCTATKU M 00JacTU MpUMEHEHHs. YCTpoilcTBa U (HOpMBI Uil peaau3anuu
JAHHBIX TEXHOJIOTMM M3TOTOBJICHUS JACTalled W3 TMOJIUMEPHBIX KOMITO3UIIMOHHBIX MAaTe€pHUasoB.
Metonet Y®-otBepxkaeHus mpu BakyyMHOM ¢opMoBaHuu. lIpenperoBo-BakyyMHBbIH croco0
¢dopmoBanusi, nporutka oA nasienneM RTM (Resin Transfer Molding), BakyyMHO-UH()Y3HOHHBIH
VARTM (Vacuum Assisted Resin Transfer Molding) u nponuTka ¢ UCHOIb30BaHUEM TUICHOYHOTO
csytomiero RFI (Resin Film Infusion): ocoGeHHOCTH, MpenMyIecTBa U HEAOCTATKH.

2.3. OcoO6EHHOCTH U3TOTOBIECHUS TOJTUMEPHBIX KOMIO3UIIMOHHBIX MaTepuanoB Mmetoqom RFI.
[Inenounsie cBs3ytomue s RFI-texnomorun. OCOOEHHOCTHM W3TOTOBJICHHS W3ACTUNA U3
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTEPUATIOB METOJIOM MPOMUTKH MO JaBICHHUEM.

2.4. IlepcneKkTUBHOE HAINpaBICHUE pPa3BUTHS COBPEMEHHOIO MAaTEpUAIIOBEACHHUS — CO3JaHHE
TUOPUAHBIX MaTEPHATIOB

Hpunnun  aggutuBHOCcTH.  OpraHocTekjomnacTUku W yriaeboporiactuku.  CoueraHue
Pa3HOMOJYIBHBIX BOJIOKOH: YTJIECTEKJIO-, YIJIeOpraHo-, OOpOCTEKIO-, OOpPOOpPraHOIIACTUKH.
CoueraHue TUTaHA U YIJIECTEKIOMIACTHKA.

[TpocTpaHcTBEHHAss HEOAHOPOAHOCTh CTPYKTYpPhI M CBOMCTB. MaTe€pHalOB MO CEYCHHUIO C LEIbI0
CO3/1aHUsl KOHCTPYKIIMU C BBICOKUM BECOBBIM COBEPIIEHCTBOM. HEoaHOPOMAHOCTH CTPYKTYpHI H
CBOMCTB MOKPBITUN MO CEYCHHIO C IENBI0 00ECTeUeHHs] HIDKHUX CIIOEB CHIIBHBIM aJr€3UOHHBIM
B3aMMO/ICHICTBUEM K MOJIOKKE, @ BEPXHUX CIIOEB — CTOMKOCTHIO K BHEITHEMY BO3/IEHCTBHIO, B TOM
YHUCJIE U K DKCTPEMAIbHBIM.

4. O0beM yueOHOo# TUCHUNJINHBI

O0beM TMCUMILIHHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
. 4.
Oo61asi TPYA0€MKOCTh TUCHHILITHHBI 4 144 108
KonTrakTHasi pa6oTa — ayAUTOPHBIE 3AHATHS: 1,33 48 36
6 MOoM Huc/ie 8 hopme nPAKMUYeCKoil HOO20MOBKU 0,67 24 18
Jlexuun 0,44 16 12
[TpakTuueckue 3anstus (I113) 0,44 16 12
8 MOM Hucie 8 hopme nPaKxmueckol no02o0moeKu 0,22 8 6
JIaGoparopusie pabotsl (JIP) 0,44 16 12
8 MoM yucie 8 hopme nPaKmuyeckol N0O20Mo6KuU 0,44 16 12
CamocTosiTesbHasi padora 2,67 96 12
KoHTakTHas camocTosiTelIbHas paboTa 0,2 0,15
2,67
CamocTosiTenbHOE U3YUEHHE Pa3/IeJOB JUCIUILIMHbI 97,8 71,85
Buj nTOroBOro KOHTPOJIs: 3a4€T C OLEHKOI
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5.3 IucuunmHbl 4acTu, GopMUPyeMoii YYACTHUKAMHU 00Pa30BaTeJIbHbIX OTHOLIEHHU I
(IMCUMILTUHBI O BHIOOPY)
JAucnunimnaa mo Bbioopy B 1 cemecTpe
AHHOTanus pado4eil NPOrpaMMbl AU CHHUILIMHBI
«Pycckuii a3bIK U KyJbTYpa peun» (b1.B./1B.02.01)
1. Ilesb QTMCHUILUIMHBI. TTOBBIIICHUE OOIIEH U MPO(ECCHOHANBHON KYIbTYphl PEUEBOr0 OOLICHHS
CHelHalnCTa, CIOCOOHOTIO pealn30BbIBaTh CBOU KOMMYHUKATUBHbBIE TOTPEOHOCTH B COBPEMEHHOM
o0I1IecTBEe HAa OCHOBE MPUHITUIOB 3P (HEKTUBHOCTH, KOMMYHUKATHBHOMU I1€JIECO00PA3HOCTH, TUIHOTO
JOCTOMHCTBA U YBAXKEHUSA K IPYTHM JIIOJISIM, BBICOKOH 00111el U mpodecCHOHANTbHON KYJIbTYPHI.
2. B pe3ysibTare H3y4yeHHs JUCHMIIUHBI 00yYAIOLIUIiCS T0JIKeH:
Obnadoamye cnenyomuMyA KOMIETCHIMSIMU U HHIAUKATOPAMU UX JOCTUKCHHUS:
VK-4.1; YK-4.2; YK-4.3; YK-4.5; YK-4.8
3namo:
— ()yHKIMH sI3bIKA KaK CpeaCcTBa (HOPMUPOBAHHS MBICIIH;
— crienuUKy yCTHOW U MUCbMEHHOH peyn;
— CTWJIEBBIC YEPTHI U S3BIKOBBIE OCOOCHHOCTH JKaHPOB HAYYHOTO M O(PHUIMAIHHO-AEIOBOTO CTHIICH
peuu;
— OCHOBHBIE HOPMBI JIUTEPATYPHOTO SI3bIKA;
— CTPYKTYpHbBIE €AMHHIIBI PUTOPUYECKOTO TEKCTa U MPaBUIIa MOArOTOBKYU MyOJIUYHON peyHu.
Ymemn:
— pa3au4aTh THUIbI TEKCTA U CTUJIN PEUU;
— BBLJIEJSTh CTPYKTYPHbIE €IMHULIBI HAYYHOT'O TEKCTa;
— COCTaBIISITh JIMYHBIE JOKYMEHTHI B COOTBETCTBUU C HOPMATUBHBIMU TPEOOBAHUSIMH;
— OTJIMYaTh KOAUM(ULIHPOBAHHYIO pedb OT HEKOAU(PUIMPOBAHHOM, HAXOAUTh PEUYEBBIE OLIMOKU U
YCTPaHATh UX B TEKCTE;
— IOJArOTOBUTH YCTHOE IIyOIMUHOE BBICTYIIJICHHE.
Braoemy:
— HaBBIKOM TpaHCc(hOpMalMi TUCbMEHHOIO TEKCTa B YCTHYIO (JOpMY peuu;
— KyJIbTYpOIl Hay4yHOH U JIeJIOBOM peyH B MUCbMEHHOM U YCTHOH (opme;
— HaBBIKaMM I'PAMOTHOTO NMHCbMa Ha IOCYJapCTBEHHOM PYCCKOM SI3BIKE;
— HaBBIKAMH apryMEHTAIMH B yOJUYHON pey U IpUeMaMU NIPUBJIEUEHUS BHUMAHUS ayJAUTOPHH.

3. Kpatkoe cofep:kanue JUCUUINIUHBI

Pa3nen 1. BBenenue B npeamer

1.1 Pycckuil 43bIK M KyJIbTypa pedd KaK @peIMeT, COCTaBIAOLIas KU3HEHHOTO |
npodeccuoHanbHoro ycrnexa. Ilpobiema npectuxka U MpakTHYECKOH BOCTPEOOBAHHOCTH PEUYEBOM
KyJIbTYpbI B Halle Bpemsi. OCHOBHBIE MOHATHUS Kypca: A3bIK, peub, peueBas CUTYallUs, KyJbTypa peun
U e€ COCTaBJIIOIINE: SI3bIKOBbIE HOPMBI, ()YHKIIMOHAJIBHBIE CTHJIM U PEUYEBOM ATHUKET; CTPYKTypa
HAIlMOHAJILHOTO SI3bIKA: JIMTEPATYpPHBIA A3BIK M HEJIUTEpaTypHbIE PA3HOBUIHOCTH (KaprOHHU3MBI,
IMAJeKTU3MBbl, MpocTopeune, Ta0yupoBaHHas JeKCUKa). BiusHue s3blka Ha QOpMHUpOBaHHE
JUYHOCTH 4YEJIOBEKA, MOHATUE A3bIKO6AS AUYHOCMb. PyCCKHM S3bIK Kak CHOCOO CYIIECTBOBAHMUS
PYCCKOIO HAaIlMOHAJIBHOIO MBIIUIEHUS U PYCCKOM KyJIbTYphl M KaK 3HAaKOBas CUCTEMa IMepeaaydu
uHpopmanuu. PS xak mupoBoil s3bik. McTopuueckue cBeneHus 0 pycckoM s3bike. CoBpeMeHHast
peueBas cutyarus koHia XX — Hadana XXI BB.: pa3pyueHue opporpadpuueckux U CTUIUCTHIECKUX
HOpPM, CTPEMUTENbHBIA POCT OMIMOOK, U3MeHeHue opdo3nuyeckux HOpM. BnusHue Ha peueByro
KYJIBTYpY IPOIECCOB U(POBU3ALINY.

1.2. KoMIIoHeHTHI cuTyaliu o0IeHus U yCHelHOCTh KoMMyHuKauuu [loustust oowenue v peuesas
cumyayus. Moaenb kommyHukauu no P.O. fIlkoGcony. Moaens SIkoGcoHa B o0Imiei cTpyKType
NEATETLHOCTH JIFOIeH — podecCHoHaNbHON 1 o0mmecTBeHHOM. [lenn oOmenns (KOMMyHUKAaTUBHBIC
nenn). YTo 3HAYUT «JOCTUTHYTh KOMMYHHUKATUBHOW 1enu»? Pa3nnyus B KOMMYHUKAaTUBHOU U

229



A3BIKOBOM KOMIIETEHIIMM HocuTeneil s3bika. [lo3uius oTmpaBuTens Tekcra (FOBOPALIETO WIH
MUIIYIIET0) U MOyJaTesst TeKCTa (CayIIaTes Wik YUTaTens). 3a1a4l y9acTHUKOB oouienus. Llenp
o011IeHus: ToJIyYeHHe U nepeada Heooxoaumoi nHdopmanuu. BzanmoneicTaue, COTpyIHUYECTBO,
KOH(UIMKT OTHpaBUTENE M Moiydarenss TekcTa. llodHoe M HemoiHoe NOHMMaHHWE TEKCTa.
HecnocoOHOCTb TOBOPSIILETr0 PELIUTD SA3bIKOBBIMU CPEJCTBAMU [TOCTABIEHHYO 33/1a4y — HAaWTy4YIIUM
00pa3oM BBIPA3UTh CBOIO MBICIb M HECHOCOOHOCTH IONy4aTesst TEKCTa JAEKOJUpPOBATh TEKCT.
PeueBble OMIMOKM M KOMMYHMKATHBHBIE HEYJaud, BO3MOKHbIE MX NpUYMHBL. KOMMyHHKaTHBHas
KoMIleTeHIMsl Hocutenss P — ymeHue cTpouTh M BOCIIPUHUMATh YCTHBIE U NHCbMEHHBIE TEKCThI
pasHbIX KaHPOB B PA3IMUYHBIX CUTyalUsX OOIIEHUS M JOCTUraTb CBOUX IIeJiei, He Hapyuias
NPUHIUIOB KYJIbTYPbl, MOpPaJIH, KOMMYHUKATUBHOW KOM(OPTHOCTH. SI3bIKOBas KOMIETEHIUS
HocuTtens P51l —3Hanue u coGmonenue opporpaduiyeckux, opho3nu4ecKux, FpaMMaTHUECKUX HOPM,
3HaHUE 3HAYCHUU CIIOB M IPABUJI UX YIIOTPEOICHHUS.

1.3. MHoroo0bpa3ue s3bIKOBBIX cpelacTB. OTOOp SA3BIKOBBIX CPEICTB, 00ECHEUMBAIOIIMX
3pPEKTUBHYI0O KOMMYHUKAIIMIO B ONPEACICHHOW CHUTyalMd. THUOBI PEYEBBIX CHTyalUd U
(GYHKLIMOHATIBHBIE  Pa3HOBUIHOCTH  COBPEMEHHOIO pycckoro ssblka. OduuuanbHble U
HeodunmaneHele curyanuu oOmieHus. llogroroBneHHas W croHTaHHas peyb. DopMbl peun
(mucpMeHHAas W YCTHas) M uUX cnenuduka. XapakTep COOTHOILEHUs MMCbMEHHOIO U YCTHOTO psja
pedeBbIX MposBieHUN. Mononor u auanor (monuior). @OyHKIMOHAJIbHbIE CTUIM (HAyYHBIH,
ounmaneHo-1en0BOM, myOnuuucTuyeckuit). PasroBopHas peub. SI3BIK  XYIOXKECTBEHHOMH
JIUTEPATYypPHI.

Pa3pnen 2. KyabTypa Hay4YHO#H pe4u M 1eJI0BOH peqHu

2.1. JluarBuctrka Hay4yHOTO TekcTa. OCOOCHHOCTH HAYYHOTO CTUJIS peyd. TepMUHBI, 0COOCHHOCTH
Hay4HOH TepMHMHOJIOTUH. Pa3HOBMIHOCTM HaydyHOro CTHJISA (COOCTBEHHO-HAy4HbIH, y4yeOHO-
Hay4HBbIH,

Hay4YHO-UH(OPMAIIMOHHBIN, HayuyHO-TyOnuuucTruyeckuit). Crnenuduka UCnoab30BaHUs HJIEMEHTOB
Pa3IMYHBIX A3BIKOBBIX YPOBHEHN (JIEKCHUECKOT0, MOP(HOIIOTHYECKOT0, CHHTAKCUUECKOI0) B HAyYHOU
peun.

2.2. OdopmiieHre HaydHOU paboThl. OpraHu3anus HAyIHOTO TeKCTa. PyOpHKamus TeKCTa: TJIaBHI,
pas3ziensl, Ha3BaHUs OTAENbHBIX yacTed. Ocdopmienue Oubanorpaduu, HUTaT, cHOcoK. CHHCOK
UCIOJIb30BaHHON nuTeparypbl (andaBUTHBIA, CTPYKTYpHbIH). BkiloueHHMe HWCTOYHMKOB Ha
MHOCTPaHHBIX SI3bIKaX, BKIIOUEHUE CIIOBApEl, CIIPABOYHUKOB, CCBIIKH HA 3JIEKTPOHHBIN TOKYMEHT.
Bunpl komnpeccun Hay4HOTO TEKCTa: KOHCHEKT, IJIaH, Te3UChI, BUAbI pedepatoB. XKaHpbl ycTHOM
Hay4yHol peun. KpaTtkas xapakTepucTuka pedepaTuBHOT0 COOOIIEHHMs], JIEKIIUU U TOKJIAa.

2.3. OcobenHoctu o¢uuuaibHO-A€I0BOr0 cTuisd. IlucbmeHHble (oOpMBI  AETOBOW  pedH.
OdunmanbHO-1€I0BON CTUIIb PEUH, €r0 JEKCHUKO-TpaMMaTHYeCKUe OCOOCHHOCTH, peUeBble KIIHILE;
€ro pPa3sHOBUJHOCTU (NMOACTHIN) U cdepbl (YHKIMOHUPOBAHUA (aAMHUHHMCTpPATHBHAs, MpaBOBasd,
JUIJIOMaTHYEeCKas ), ’)KaHpoBoe pa3HooOpa3ue. HoBble siBIeHNs B 0pULIMATBHO-/IEJIOBOM CTHJIE.
Crtporoctb HOpM MHUCBbMEHHOM (opMbl JenoBoro oOmeHus. JKaHpbl NMUCBMEHHOW J1€I0BOM
KoMMyHHKalu. Kanuensapckuil JOKyMEHT Kak 0cOOBIM THUIT TEKCTa U €ro sS3bIKOBbIE OCOOEHHOCTH:
YHU(UKALUS SI3bIKa U TEKCTa JOKYMEHTa, S3bIKOBbIE (OPMYJbl OPHUIMAIBHBIX JIOKYMEHTOB;
MHTEpHAIMOHAJIbHBIE CBOMCTBA PYCCKOW O(HIMAIbHO-/IEIOBOW MUCbMEHHOW peuH. JIOKyMEHTHI
JUYHOTO TIOJIb30BaHUs (3asBJI€HUE, PpACIUCKa, JOBEPEHHOCTh, XOJAATalCTBO, aBTOOMOrpadus,
pestome). CiryxeOHast KOppECTIOHAEHIHS (IeI0BOe MUChMO M €ro BUABI, HHCTpYKLUs). CTpyKTypa
JIOKYMEHTA; MpaBujia COCTABIEHUS IOKYMEHTOB; IOJArOTOBKAa MHPOPMAIIMOHHBIX U aHAIUTUYECKUX
0030pOB U AaikecToB. PeueBoil STUKET B JIeIOBOM Mepenucke.

2.4. Ycrable ¢opmbl aenoBoil peur. OCOOEHHOCTH YCTHOM JeN0oBOM pedH (CouyeTaHue 3JIEMEHTOB
npoeCCUOHATBHOTO, JEJIOBOTO M PAa3TOBOPHOTO s3bIKOB). [lenmoBOi peueBOi OJTHUKET U
HaIllMOHAJIbHBIE OCOOEHHOCTH PYCCKOro peudeBoro 3tukera. [lpunnun BexnuBoctu Jx. Jluua.
[Tocrynatel corpyauuuectBa [1.J[. I'paiica u P. Jlakod. 3akoHbl KOMMYHHKAalMM W TpaBHIia
yoexnenus. Daktopel, cHWwKaomue dPPEeKTUBHOCTE aenoBoro  ooOmenus. KaHpoBbie
Pa3sHOBUIHOCTH YCTHOW JeNIOBOM peud (zenoBas Oecena, Mpe3eHTalus, eperoBopbl, COBEIIaHUE,
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JIeJI0OBOM Pa3roBop Mo TenedoHy), UX CTPYKTYPHbIE U KOMMYHHKaTHBHbIE 0COOEHHOCTH. OCHOBBI
MEXKYJIbTYPHOW KOMMYHHUKAIMH B JIEIOBOM OOILICHHH.

Pazngen 3. HopMaTuBHBIN acleKT KYJbTYPbI peun

3.1. Ompenenenne HOPMATUBHOCTH U BapuaHTHOCTH. Op¢osnmuueckue HOPMBI PYCCKOTO
JUTEPATypHOTO sI3bIKA. SI3bIKOBasi HOpMa, €€ POoJib B CTAHOBJIEHUU U (DYHKIIMOHUPOBAHUHU PYCCKOI'O
auTeparypHoro s3pika. Omnpenenenue MOHATUH KoauduUKanus U (GakTop COIHMAIBHOTO MPECTHXA.
IToHATHE BapuUaHTHOCTH A3BIKOBOW HOpMBI. IIpaBuibHOCTE M MacTepcTBO peur. PasHoBuaHOCTH
A3BIKOBBIX HOpPM. [Iponsnocurensubie HOpMbI PS (opdosnust). OcHOBHBIE MpaBwiia TPOU3HOLICHHUS
3aMMCTBOBAaHHBIX CJIOB, IIPaBUJa IPOM3HECEHUS COINIACHBIX 3BYKOB. OCOOEHHOCTH PYCCKOIO
ynapenusi. OpdosnudecKue CIoBapy U CIPaBOYHUKHU: cloBapb moxa pen. P.M. ABanecoBa, HOBBI
ophosnnueckwmii cnoBaps nox pea.M.JI. Kanenuyk.

3.2. Jlexcuueckue HopMmbl PJISI, mpuumHbl KX HapylleHus. 3HAUEHUE CJIOBA U JIEKCHYECKas
co4yeTaeMocTh. TOYHOCTh peuM: IMPaBUIIBHOCTH BBIOOpA CIIOBA U3 psAAa €IMHUL], OJM3KUX eMy I10
3HAYEHUI0 HIU 10 (opMe (CHHOHHMBI, MapOHUMBI, OMO(OHBI). DYHKIHMOHATBHO-CMBICIOBAS
IPUHAJIKHOCTb CI0BA. YMECTHOCTh MCIIOJIb30BAaHMS CJIOBA B TOM WJIM MHOW KOMMYHUKATHBHOMN
cutyauuu. MHOS3BIYHBIE CIIOBA B COBPEMEHHOM PYCCKOW peuu. PacnpocTpaHEHHBIE JIEKCUYECKUE
OLIMOKM: IJIEOHA3M U TaBToJIorus. Pycckas (pazeonorus v BEIpa3uTeIbHOCTb PEUU.

3.3. TI'pammaruyeckue Hopmbl PJIS, cmywyam wux HapymeHus. OCOOCHHOCTH PYCCKOTO
cioBooOpa3zoBanusi. CTporoe cobtogeHne MophoJOrHueCKUX HOPM COBPEMEHHOTO PYCCKOTI'O S3bIKA.
Tpynusle ciydan yrnoTpeOlieHHs] WMEH CYIIECTBHTEIbHBIX. VI3MEHEHHs, IPOUCXOAANINE B
YIOTPeOICHUH YUCTUTENbHBIX. CHHTAKCHYECKHE HOPMBI: TPYIHbIE CIIy4al KUMEHHOI'O U IJ1aroJIbHOrO
yrnpasinenusi. CoriacoBaHue IOJUICKAIIEr0 M CKazyeMoro B (opmax umcia. YmoTpedieHue
JieerpuYacTHbIX 000OPOTOB.

3.4. Opdorpaduueckue n nyHkryanuonusie Hopmbl PJISI. Opdorpaduyeckue U myHKTyalluOHHbIE
HOPMBI, aKTyaJIbHbIE Ui JI€JI0OBOTrO MHChMa: MPAaBONMCAHUE NIPUCTABOK, CYPHUKCOB U OKOHYAHUH
pa3HbIX yacTeil peuu, MpeIIoroB, YacTUll, ynoTpeOaeHne IpONUCHbIX OYKB, YIIOTpeOIeHnE 3HAaKOB
IPENUHAaHKS B IPOCTOM U CJIOKHOM IPEUI0KEHUSX.

Pa3nes 4. [IpaBuiia noAroroBKM my0JMYHOr0 BHICTYIJICHHUS.

4.1. IlpaBuna NOATrOTOBKM MyOJIMYHOIO  BBICTYIUIEHUMS — MoOHosora. OcoOeHHOCTH
MyOIUIMCTUYECKOTO CTUIIS peun. PuTopudeckuii uaean coBpeMeHHOro uyenoseka. [lonsTiue yctHoro
NyOJIMYHOTO BBICTYIUIEHHS, €ro BHJIbl M oOmue TpeOOBaHUS K TMOATOTOBKE MYOJINYHOTO
BBICTYIUIEHHSI B 3aBHCHUMOCTH OT LI€JM BBICTYIJICHUS: HHPOPMAIMOHHOE (M PpEKIaMHOE)
BBICTYIUIEHHE, IIPOTOKOJBHO-DTUKETHOE M  IpaBWia IOATOTOBKM  TO3JPaBUTENIBHBIX U
MIPUBETCTBEHHbIX peuell. (OcoOEHHOCTH aprymeHTHupyomend (yoexnaromieil) peud, BHABI
yoexnatomeil peur. BeiOop apryMeHTOB B 3aBHCHMOCTH OT THIA ayAuTOpud OCHOBHBIE 3TaIbl
pabotel Ham peubto. M3oOperenue comepkanuss pedd. CMBICIOBBIE MOJEIH U CHOCOOBI UX
IIPUMEHEHHUS B BBICTYIUIEHUU. Pacnionoxenue cofepxaHus peud. BeTylieHne u 3aKkiodeHue Kak
KOMITO3UIIMOHHBIE YacTU BhICTYyIJIeHUS. CIIOBECHOE BBIpaKEHUE CO/Iep KaHMs. S3bIKOBBIE CPE/ICTBA
BBIPA3UTENILHOCTH KaK CIoco0 3PeKTUBHOTO BO3AECUCTBUS Ha ciymareneil. OpaTtop u ayAuTOpus:
OCHOBBI MacTepCTBa IyOJIMYHOTO MPOU3HECEHUSI peur. Posib TEXHUKHU peun B Ipolriecce paboThl HaJ
BBICTYIUICHUEM.

4.2. OcHOBBI OJIEMHUYECKOT0 MacTepcTBa. [loHsaTue copa, ero uenu u Buasl. [loaroroska k
JMCKYCCHM U TpaBuiia ydactus B Hel. Kimaccudukanus BonpocoB. OCHOBHBIE CTPAaTETUU U TAKTUKU
crniopa. [lonemMuyeckue nprueMsl. YJI0BKH B CIIOpe: KOPPEKTHBIE M HEKOPPEKTHbIE. BorpocHo-
oTBeTHast (popma B nporuiecce mydauyHoro obmeHus. [IpaBuna BeeHUs! TUCKYCCHIA.

4. O0beM y4eOHOH JUCITHILJIMHBI

O0neM TUCHUMILIMHBI

Bup yueOHoii padoThl

3E Axkan. | Acrp.
. 9,
O01asi TPY10€MKOCTh TUCHHUILIHHBI 3 108 81
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KonTrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHS: 0,89 32 24

Jlexkuun 0,44 16 12
[IpakTnueckue 3anstus (113) 0,44 16 12
JlaGopaTtopHbie padoTsl (JIP) - - -
CamocTosiTesbHasi padoTa 2,11 76 57
KoHTtakTHas camocTosTebHas paboTa 0,4 0,3
2,11
CaMocCTOsITeIbHOEC H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 75,6 56,7
Bua MTOroBOro KOHTPOJIA: 3a4€T C OLICHKOM

AHHOTanuA padoyeil NpPOrpaMmMbl AUCHUNIMHBI
«Ucropus xumun» (b1.B.[1B.02.02)

1. Heap pucOMILIMHBI. ¢COPMUPOBATH Y CTYJIEHTOB I1€JI0OCTHOE IIPEICTaBIeHUE 00 HCTOPUH XUMHUHU
KaK KOMIUJIEKCA 3HAHUH 00 OCHOBHBIX TCHJCHIUSX U OCOOCHHOCTSIX Pa3BUTHS XUMHUH, PACKPHITh
MECTO M POJIb UICTOPUU XUMHUU B COBOKYITHOCTH XMMHYECKUX NUCIMIUIAH; MTOKa3aTh, YTO UCTOPHUS
XUMUU SIBIIECTCS YACThIO XUMHUH KaK HayKU U YaCThIO UCTOPUH KYJIBTYPBHI.
2. B pe3yJbTaTe H3y4YeHUs] AUCHHUILIMHBI 00y4arOIMICS T0JI2KeH:
Obaaoamye clenyomUMyA KOMIETEHIMSIMU U HHAUKATOPaMH UX JOCTH)KECHHUS:
VK-5.3; YK-5.5; YK-5.6; YK-5.7; YK-5.11; YK-5.12; YK-5.13
Suame:
— MECTO M pOJIb XUMHUH B €CTECTBOSHAHUU U COBPEMEHHOM MHPE;
— OCHOBHBIC JTAIbl CTAHOBJICHHUS XUMUYCCKOW HAYKH; BAKHEHUIITNE (PAKThI U COOBITHS B UCTOPUU
XHUMHH, OCHOBOITOJIOXKHUKOB Pa3IMYHBIX HAMPABJICHUH B XUMUH, UX JOCTHKCHUS U POJIb B Pa3BUTHH
OTJICIbHBIX 00JIaCTel HAyKU;
— ¢unocodckre 1 METOA0IOTHUYECKHE OCHOBAHUS KOHIENTYaIbHBIX XUMHUYECKHX CUCTEM; O0IIIHe
TEHJICHIIUU Pa3BUTHS COBPEMEHHOW XUMUHU.
Ymems:
— QHAJIM3UPOBATH COCTOSIHUE U ITYTH PAa3BUTUSI XUMUU B COBPEMEHHOM KYIIBTYpE;
— YCTaHABJIMBATh UCTOPUUECKYIO U JIOTUUECKYIO B3aMMOCBSI3b OCHOBHBIX COOBITUM U OTKPBITHI B
XUMHU U CMEXHBIX HayKax.
Bnaoems:
— JIOTMKOM  HCTOPMYECKOrO0 Pa3BUTHS XUMHUHU; HaBbIKAMU BEACHUS  JIUCKYCCHM  Ha
HUCTOPUKOXUMHUYECKUE TEMBI.

3. Kpatkoe cofep:kanue AUCUUIIUHBI

Pasnea 1. Ilpeamer ncropun xumun. CTaHOB/IeHHEe XHMHH KaK HAYKH.

1.1. Ilpenmet ucropun xumuu. Mlcropus XUMUM Kak 4acTh XUMHUHU U KaK 4aCThb UCTOPUU KYJIbTYPBHIL.
[epuonuzanus ucropun xumuu (I'. Konm, M. [Ixya, A. Azumos, B. llItpyGe, A.M. byrnepos, /1.1.
MenpneneeB). 3aKOHOMEPHOCTH pa3BuTUs xuMuu. OCHOBHasi MpoOjieMa XWMHM KaK HayKd H
IIPOU3BOJICTBA. METOAO0IOrUS KOHIENTYAIbHBIX XUMUYECKUX CHCTEM KaK OCHOBAa PEKOHCTPYKLUHU
HUCTOPUM XUMHH. MeCTO XUMHUH B CUCTEME €CTECTBEHHBIX HayK.

1.2. Xumuueckre 3HaHUS U peMeciia B MEpBOOBITHOM obmiectBe U B J[peBHEM Mupe. AHTHYHAs
HaTypounocodus. [lepBbie «XUMHUECKHE TEOPUU», CIOCOOBI UX MOCTPOCHUS. ATTXUMHUS KaK CUHTE3
peMecieHHOM U HaTyppuiocopCckoi Tpaauuuil aHTHYHOCTH. Bkiax anxuMum B pa3BUTHE
TeopeTudecKknx Bo33peHuit xumuu. Hoble 3agaun xumuu — sitpoxumus (Ilapanensc). Arpoxumus u
texHuyeckas xumus B XVI B. Paszsutue skcnepumenta B XVI-XVIII B.B. @norucronnas teopus I
[lrans, ee poiib B KAayeCTBE TEOPETHYECKOM CHUCTEMBbl XUMHH. «PeBoironuss B XUMHH,
npousBeneHHas A. JlaByasbe.

Pa3nes 2. 3akoHoMepHOCTH pa3BUTHSA YueHHs 0 cocTase. [lepBasi KOHIenTyalbHAas cUcTEeMa
XHMHH.

232



2.1. Ilpobnema xummueckoro snementa. «Kopmyckymsipras ¢uiocodus» P. boitns. dumocodun.
[lepBble KMaccUpUKAMM XUMHUYECKUX BEIIECTB. Pa3BUTHE aTOMHUCTHUYECKUX IPEICTaBICHUN B
Tpynax M. B. JlomonocoBa. Konunenums xumuueckux 3yeMeHToB JlaByasbe. PaszBurtue
crexuomerpuu: cuop Ilpycra u beproinne. [lepBeie konuuecTBeHHble 3akoHbl xumuu (M. b. Puxrep,
XK. JIL. Ipycr, k. JansToH).

2.2. Ilepunonnueckas cucrema eMeHToB J. 1. MenneneeBa: mporHoss! U oTkpbiTHsl. Co3ianue u
pa3BUTHE yYEHUS O BaJCHTHOCTH. Pemenue npobiaembl XumMuueckoro coeauHenus. [lepsas
KOHLENTYyalbHasi XUMUYECKasi CHCTEMA — YUEHHE 00 JIEMEHTaX U UX COEIUHEHHUAX. YUEHHUE O
COCTAaBE U MOSABJICHUE TEXHOJIOTMU OCHOBHBIX HEOPraHMYECKuX BemecTB. CoBpeMeHHas
HEOpraHU4YecKas XUMHUsl.

Pa3znes 3. 3akoHOMEpPHOCTH pa3BUTHS CTPYKTYPHOM xuMun. Bropasi koHuenryajbHas
cucTeMa XUMHUH.

3.1. BO3HHUKHOBEHHE CTPYKTYpHBIX IMpeICTaBieHUd B Xumuu. Jlyanucrudeckass Tteopust 5.
bepuenuyca. Yuurapnas teopus 1II. XKepapa. Crpykrypusie tTeopuu A. Kekyne u A. Kymnepa.
CrepeoxuMusi 1 HOBOE MMOHUMaHHUE CTPYKTYphl. Pa3zButne opranmdeckoit xumuu (OK.b. droma, I1I.
Kepap, 0. JIubux u ap.).

3.2. Teopus cTpoeHusi opraHudeckux coenuHeHuit A.M. BytinepoBa: eIMHCTBO JAMCKPETHOCTU U
HenpepeIBHOCTU. [loHSATHE CTPYKTYphl B XUMHUHU. OBOJIOLUS CTPYKTYPHBIX IPEICTABICHUU.
CTONKHOBEHHE CTPYKTYPHBIX U JUHAMUYECKUX MPEJICTABICHUN KAaK MPEANOChUIKA XUMHUYECKOU
KHUHETUKH.

3.3. Bropas koHUeNnTyaJlbHas XMMHYECKas cucTteMa. Pa3BUTHE CHHTETUYECKOW OPraHuyecKou
xumun. Tpuymd opranmyeckoro cuHre3a. COBpeMEHHBIE TPOOIEMBI CTPYKTYPHOH XUMHH.
KBantoBas xumusi U TOHATHE CTPYKTYpHl. Pa3zpaboTka CTpyKTYpHBIX TEOpHil TBEPIOTO Tela Kak
OCHOBA HEOPTaHUYECKOT0 CUHTE3A.

Pasnen 4. 3akoHOMEpPHOCTH Pa3BUTHS YYeHHUs 0 XUMHYeCKOM npouecce. Tperbs
KOHLENTYaJIbHAsA CUCTeMa XMMMHU.

4.1. Hcrtopuueckass W THOCEOJIOTMYECKas OOYCIOBIEHHOCTh KWHETHYECKHX Teopuil. BnusHue
HBIOTOHOBCKOM AMHAMUKH: UJES IBUKEHUS B XUMUU. 3aKOH CKOPOCTH MOJIEKYJIApHOM peakiuu JI.
BuibrenpmMu. Xumuueckas CTaTUKa M XUMHYECKass AUMHAMUKA. XUMHUYECKas TEPMOJAMHAMUKA.
«Ouepku no xumuueckoil nuHamuke» S.I'. Bant-I'odda — pynaaMeHT XuMHUUeCKON KHHETHKU.

4.2. Kunernueckue Teopuu nepBoi mojgoBuHbel XX Beka. Teopus abCOMIOTHBIX CKOPOCTEH peakiuii
(I'. Oiipunr, M. DOBanc, M. IlonsHu): Tpuym¢ TEOpeTUYeCKOro CHHTE3a. AKTHBUPOBAHHBIN
KOMIUIEKC, WM TIEPEXOJHOE COCTOSIHUE — Y3JI0BOE€ NOHATHE COBPEMEHHOM TEOPETUYECKOW XMMHH.
[lepexomaHOE COCTOSTHHE: XMMHUYECKast YaCTUIIA WM XUMHYECKHH mporecc?

4.3. TeHaeHIMN Pa3BUTHS yYEHHs] O XMMHUYECKOM Iporecce. MHOro(pakTOpHOCTh KHHETHYECKUX
cucreM. Karanuruueckas XUMHsI U XUMHUS SKCTPEMATIBHBIX cOCTOSIHUM. CyIIHOCTh KaTajlu3a U ero
oynyiee. Teopus nenusix peakuuii (H.H. Cemenos). TpeTbst KOHIIENTyalbHast CUCTEMA XUMHUHU Kak
OCHOBaHUE UHTETPALMN XUMUH U XUMHYECKOIN TEXHOJIOTHH.

Pa3nea S. YerBeprasi KOHIENTyalbHAsA CHCTEMa XMMHHU. JBOJIONMOHHASI XUMHUS.

5.1. Hcrtopuueckue M TEOPETHMUECKHUE MPEANOCHIIIKH BO3HUKHOBEHHS HBOJIIOLIMOHHOW XUMUHU.
[Ipo6nema mpenduonorudeckoi »Bomonnu (k. bepuan, B.W. Bepunanckuii, M. KansBun, A.U.
Omnapun). HccnemoBanusi B 00JaCTH TETEPOTEHHOTO KaTaldHM3a: CaMOCOBEPIIIECHCTBOBAHUE
KaTann3aTopoB. OTKpBITHE NMEPUOAUYECKUX XMUMUYECKUX peakuuil. HoBble maeanbl Hay4yHOCTH B
XUMHH: OPUEHTALUS Ha ONBIT KUBOU MPUPO/IBI.

5.2. IlonsiTue caMmoopranu3anuu. Teopuu caMoopraHu3aliy: BapuaHThl 1oaxon0B. Cunepretuka I
Xakena. CamoopraHu3anusi XUMHUYECKHX CHCTEM KaK KpPUTEpUH XWMHYECKOW DSBOJIOLHH.
Tepmoaunamuka HeoOpatumbix npoueccoB M. ITpuroxuna. Peaknus benoycosa-XKaboTuHckoro
(xumnueckue 4yachl). lloHATHe nuccUnaTUBHOM CTPYKTyphl. HenmumHelHOCTh, HEYCTOWYHBOCTB,
oudypkanus, nepeoTKphITHE BPEMEHHU — y3JI0BbIE MOMEHTHI KoHIenuu [Ipuroxxnna

4. O6beM yueOHO# JUCHUIIJIMHBI

Bup y4eOHoii padoThI O0BLeM THCHUILINHEI
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3E Axkaa. | Acrp.
q. 9.

O01mas Tpy10€eMKOCTh M CHUTLITHHBI 3 108 81
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 0,89 32 24
Jlexun 0,44 16 12
[Tpaktrueckue 3ansatus (113) 0,44 16 12
Jlaboparopusbie paboTsl (JIP) - - -
CamocTosiTesibHasi padoTa 2,11 76 57
KoHTtakTHas camocTosTenbHas paboTa 0,4 0,3

2,11
CamocTosiTeIbHOE U3YUCHHE Pa3JIeTI0OB JUCIIUILIMHBI 75,6 56,7
Bujg HTOroBOro KOHTpOJIsi: 3a4€T ¢ OLICHKOM

AHHOTanus padoyeil NPOrpaMMbl AU CUHUIIIMHBI
«Konpaukronaorus» (b1.B./1B.02.03)

1. e AUCHMIIAHBI — COOPMHUPOBATH Y CTYACHTOB MPEACTABICHHUS O COLMAIIEHOM KOH(MIMKTE KaK
oqHOW M3 (OpM COLMATBHOIO B3aUMOJIEWUCTBUS, KaK O CIOCO0E pELIeHUs COLUAIbHBIX
MPOTHBOPEYHH U yIPaBICHUS KOHPINKTHBIMU CUTYalUsIMU U KOH(QIINKTAMH.
2. B pe3ysbTare H3y4eHHs JUCHMILIUHBI 00yYAl0OIUICS 10JIKeH:
O6nagath caeayOUMMI KOMIIETEHIUSAMU U UHIUKATOPaMU UX JTOCTHKEHUS:
VK-5.5, VK-6.2, VK-6.5.
3nams:
- 0COOEHHOCTH MpeAMeTa COLIMOJIOTUU KOH(DIMKTA, €€ POIH, GYHKLIUU B COBPEMEHHOM OOILECTBE;
- OCHOBHBIE KJIACCUYECKUE U COBPEMEHHBIE COI[MOJOTNYECKUE (KOH(IIMKTOIOIMUECKHUE) TEOPUU U
HIKOJIbI B 00JIACTH COLIMOJIOTUHN KOH(IIUKTA;
- 3aKOHOMEPHOCTH COLMAIbHO-IKOHOMUYECKUX, MOJIUTHUYECKUX M YIPABIECHYECKUX IPOLIECCOB,
BJIMSIIOIMX Ha BOZHUKHOBEHHE M Pa3BUTHE KOH(DIUKTHBIX OTHOIICHUH, a TaKkKe 0COOEHHOCTH HMX
npuMeHeHus B Pocenn.
Ymemn:
- IpUOOpETaTh 3HAHUS B IPEIMETHON 00JACTH COL[MOJIOTUN KOH(IINKTA;
- paboTaTh B KOMaH/i€, TOJIEPAaHTHO BOCIPUHUMAThH COLMAJIbHBIE, STHUYECKHUE, KOH(ECCHOHAIbHbIE
U KyJIbTYpHBIE pa3iIuyus;
-aHAJIM3UPOBATH COLUAIIBHYIO CTPYKTYPY KOH(DIIMKTA € IIeTbI0 €r0 pa3pelieHus;
Braoemy:
- CHOCOOHOCTBIO CAMOCTOSITENILHO (POPMYNIHMPOBAThH LI, CTABUTh KOHKPETHBIE 33Jaud HAyYHBIX
UCCIIEIOBAaHUM B pa3IUYHBIX OO0JACTAX COIMOJOTMM KOH(MJIMKTA W pemarbh X C IOMOIIbIO
COBPEMEHHBIX MCCIIEA0BATEIBCKUX METO/IOB;
- CIIOCOOHOCTBIO HAXOJUTh OPraHU3allMOHHO-YIPABICHYECKUE pELIEHUs B HECTaHIapTHBIX
CUTYalUsX, TOTOBHOCTb HECTH 3@ HUX OTBETCTBEHHOCTD;
- HaBbIKaMH pa3pabaThiBaThb OCHOBAaHHbIE Ha pe3yJbTaTax MPOBEIACHHBIX HCCIEI0BAaHUI
MPEUIOKEHUS M PEKOMEHIAIINU 10 PEIICHUI0 COLUANBHBIX MPOOJIeM, [0 COrJacCOBAaHUIO MHTEPECOB
COLIMAJIbHBIX TPYII U OOIIHOCTEH.
3. Kpatkoe coaep:kanue AU CUUIIUHBI
BBenenue. 3a1aun 1 MECTO Kypca B MMOATOTOBKE OakajiaBpa COIMOJIOTA.
Paznea 1. llonsiTie n ucropus KoHpaukronoruu. O0mas reopust KOHPIUKTA
1.1. Kondnukronoruss kak Hayka U ydeOHas aucuumiuHa. OrnpeneneHue IMOHATUS
«koHpnukTonorus». OOBEKT M mpeaMeT  KOHQIIMKTONOTHMH. MeToabl  HCCieOBaHus
KoH(puKkTomornuu. OyHKIUN KoHGIUKTONOTMU. Ponb u 3HaueHne KOH(MDIMKTOIOTUU KaKk HayKU U
yueOHoM qucuuIuinHbl. Mctopus pa3BUTHS KOH(MIUKTOIOTHYECKONW MBICIIH.
1.2.  HWcrtopus pa3Butus KOHQIMKTONIOTHYECKOM  Mbicou. Duimocodckue  KOHIETIHH
KoH(uMKTONIOrn4Yeckoil Mpicnu antuyHocTH (I'eponor, Ilmaron, Apucrorens, JleMokput u ap.).
PenurnosHas KOHUENIMsS COLMAIBHO-TIOJIMTUYECKOW  MBICIUIO. ['pakgaHckas  KOHLENILHS
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nonuTHYeckor (koH(umkTomornueckoit) meicin (H. Makuasemnu, T. T'o66c¢, XK. XK. Pycco, /1. JIokk
u np. Kondnukronorunueckas napagurma B connonoruu (K. Mapke, I'. 3ummens, I1. Copoxun, JI.
Ko3ep. P. lapenaopd, K. boynaunr u np.). CtaHoBIE€HHE OTEYECTBEHHON KOH(MIMKTOJIOTHH B KOHIIE
80-x — nauaine 90 rr. XX Beka.

1.3. ComuanbHblii KOHQIUKT U €ro CTpykKTypa. OmnpenciieHne MOHSATHS W CYIIHOCTH KOH(MIUKTA.
CrpykTypa comumansHoro koH¢uukra. IIpoTmBoOGOpcTByrOmAs ctopoHa KoH(uukTa. KocBeHHas
cropoHa KoH(puukTa. Tperbst cropoHa koH@uukra. XKeprBa B cTpykType KOH(MIMKTa. OOBEKT M
npeamet KoHdumkra. Cpena pa3Butus KoHPIuKTa. OCHOBHBIE BUIBI COIIMAIBHBIX KOH(IUKTOB.

1.4. ConmanbHast HAIPSHKEHHOCTh U IMHaMKKa KOoH(MKTa. ColnanbHas HaNpsHKEHHOCTh: MOHATHE,
cymHocTb. OOmas CcTpyKTypa [AWHAMHUKM KOH(QUIMKTA. BO3HHMKHOBEHHWE NPOTUBOPEUHS U
dbopmupoBanre KOHGOIUKTHOW curyanuu. WHmuaent. Pa3Butwe (9ckamamus) KOHMIUKTA.
Heackanamnus u paspemienne KoHuumkTa. [leperoBopsl. [TocnekoHpauKTHAS cTagus. 3aBUCUMOCTh
JUHAMUKU KOH(IIMKTA OT B3aMMHOI'O BOCIIPHUSTUS CTOPOHAMU Apyr apyra. @yHKIHUN COLMAIbHOIO
KOH(IINKTA.

Pa3zgen 2. BHyTPHMJIMYHOCTHBIE U MEKIUNYHOCTHbIE KOHPJIMKTBI.

2.1. BuyrpunuyHocTHble KOH(IUKTHL. IlOHSATHE M CYIIHOCTH BHYTPHJIMYHOCTHOTO KOH(IIMKTA.
[TprurHBI BOSHUKHOBEHUSI BHYTPHIIMYHOCTHBIX KOH(IIMKTOB. OCHOBHBIE BH/Ibl BHYTPHJIMYHOCTHBIX
KOHGIMKTOB. CriocoObI pa3penieHns BHYTPMIIMYHOCTHBIX KOH(MIUKTOB. [Icxomornyeckas 3ammra.
[TocnencTBust BHYTPHIIMYHOCTHOT'O KOH(MIIMKTA.

2.2. CrocoObl paspemnieHuss BHYTPUIMYHOCTHBIX KOH(MIUKTOB. AJIEKBAaTHAs OIICHKA CUTYaIlWU.
Pepnexkcusa. Camopecdnekcusa. JlelicTBoBaTh  palnMoHalbHO. PaspelieHre  HEOCO3HAHHOIO
BHyTpeHHero KoH¢uukrta. [lcuxonmormueckass 3ammra:  BoiTecHenuwe.  Panumonanuzanus.
O6oco6nenue. [Ipoekuus. Cyonumanus. @anraszus. [locnencTBus BHyTpUIMYHOCTHOIO KOH(IMKTA.
2.3. MexnuuHocTHBIe KOH(MIUKTHL. [loHSATHE © CYIIHOCTh MEXIMYHOCTHOTO KOH(IHKTA.
MexnuyHocTHOE  BocmpusiTHe M KOH(GIUKTBHL.  COIMaIbHO-TICUXOJOIMYECKHUE  MEXaHU3MbI
MEXJIMYHOCTHOTO BOCHIpUSITUSL. [IpUUnHBI 1 MOTUBBI BOSHUKHOBEHUS MEXIINYHOCTHBIX KOH(QJIMKTOB
u ux kinaccudukanus. IlpenynpexaeHne MeXIMYHOCTHBIX KOH(IMKTOB. BapuanTel ucxona
MEXIMYHOCTHOTO KOH(IINKTA.

2.4. IlpenynpexieHue U pa3pelieHue MEXKIMYHOCTHBIX KOHGIMKTOB. TakTuka wn30eranus
HENOCPEJACTBEHHBIX KOHTAaKTOB C KOH(DJIMKTHBIMM JIIOJbMHU. AHaIW3 CUTyaluu “3a” U “IpOTHUB’.
Camootctpanenue. Yxon oT KoHpaukra. OTcpouka KoH(uukTa. HemocpeacTBeHHOCTh OOLIEHUS.
Pa3pemenre MeXIMUHOCTHBIX KOH(QUUKTOB. HanaxkxuBanue kommyHukauuid. [IpuzHanue Hanuuus
npoTtuBopeunii. CHATHE SMOIIMOHAILHOTO BO30Y)AeHus. OnpeieneHue npeaMeTa cropa u rpaHullbl
B3aUMHBIX TpeTeH3ul. BreisBienne mno3unuii cropoH. Ilowck kommpomuccoB. 3akitoueHue
JIOTOBOPEHHOCTEN.

Paznen 3. BHyTpurpynnoBble M MeXrpynmnoBble KOH(IUKTbIL. CouMajJbHO-TPYIOBbIE H
COLMATbHOIKOHOMUYECKHE KOH(JIMKTBI.

3.1. I'pynna u konpuukT. [ToHATHE «maasi coruanbHas Tpymmay. Yuciao 4wieHOB B MaJIOW TpyIIIe.
HedopmanbsHble TpynnoBsle HOpMbI. BHyTpurpynmnoBas auHamuka. Buasl KOH(IMKTOB B rpymre.
[IpyurHBl BO3HUKHOBEHMSI TpYNNOBBIX KOHQIUKTOB. KoHpaukT wMexay QopmanbHOH U
HedopManbHON cucTeMoll oTHomeHui. Ponb snmaepa B rpymnme. MexXrpynmnoBble KOH(DIUKTH U
IpUYMHA WX BO3HMKHOBEHMs. I[IpUYMHBI BO3HUKHOBEHHS MEXIPYIIOBBIX KOH(IIHUKTOB.
[TocnenctBust rpynnoBeiXx KOH(IMKTOB. KoHMmMKTB Mexay QopmanbHOH u HedopMalbHOU
CHUCTeMaMH{ OTHOIIEHUH B rpynmne (opranusauun). Paznuure uHTEpecoB popManbHONW OpraHu3alun
u HedopmanbHOU Tpymmbl. [IpoTuBopeunss Mexay (QYHKIUSAMH M JUYHOCTAMHU (MHIUBHIAMH).
[lepconudukanus kondaukra. Poiab nuaepoB B KOHPIHUKTAX MeXTY GopManbHOU U HeopManbHON
cHCTeMaMM OTHOIIEHUH. MeXTpynnoBble KOH(MIUKTH U MPUYMHBI UX BO3HUKHOBEHUs. ColnaibHas
UJCHTUYHOCTD U COLIMATIbHOE cpaBHEHUE. VnenTudukanus u npoTUBoIiocTaBieHue. Mexrpymnmnonas
KOHKYpeHIIUss U 0oprOa. OCHOBHBIE CIOCOOBI pa3pelieHus] IPYNIOBBIX KOHGIUKTOB. DYHKIUU
IPYNIOBBIX KOHMIUKTOB U UX MOCIEICTBUA.

3.2. Kondunukr B opranuzauuu. Ilonstue «opranuzamus». CTpykTypa opraHuzanuu. JMHamuka
pa3BuUTHs OpraHu3anuu (KoHQpIMKTONOrnYeckuil acnekT). CucteMa OTHOIIEHUN B OpPraHU3alMU.
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Bunpsl KOH(IMKTOB B OpraHu3alMd W MPUYUHBl MX BO3HUKHOBEHMs. CKpbITble (OpMBI
IPOTHBOOOPCTBA B IMPOU3BOACTBEHHOM KOH(pHKTe. DYHKIMM W TOCIEJACTBUS KOH(IUKTOB B
opranuzanuu. [Ipenynpexaenne KOHGIUKTOB B opranu3anuu. [Iporuo3supoBanne u MoJ1eIMpoOBaHUE
KOH(IMKTHBIX CUTYAIMii. BBIsBICHNE HCTOUHUKOB POCTa COLMANBHOM HanpshkeHHoCcTH. Vi3Mepenne
UHTETPaIbHOr0 Ko3(duimeHTa conuanbHON HaNpsHDKEHHOCTH. BbIsBIEHHE OCHOBHBIX NPUYMH
HEyJIOBIETBOPEHHOCTH.  OnpeneneHue  NPUOPUTETOB B Pa3pelIeHUMH  IPOTHUBOPEUM.
VYperynupoBaHue M paspelieHue KOH(DIMKTOB B OpraHu3alUM. JUArHOCTHKA KOH(JIMKTA.
Y cTaHOoBIIEHHE HCTOYHUKOB U po0seMm. IIpaBoBoe oOecrieueHne B polecce HHCTUTYLMOHAIU3ALNN
U JIETMTUMHU3aIUMK  KOHGQIUKTAa. BpIOOp METOmOB M CpEeACTB yperyjiupoBaHHs KOH(IMKTA.
ITeperoBopel. ApOutpaxxk. CuIOBbIE METOBl yperyaupoBaHus KoH(IMKTa. Ponb HedopmanbHBIX
JUJIEPOB B YPEryIUPOBAHUN KOH(IUKTOB.

3.3. ConmanbHbie KOHPIUKTHI B chepe Tpyia U pacipeieiCHUs MaTepUaIbHbIX (COIMATBHBIX) OJIar.
CoumanbHO-TpyAOBble  KOH(IUKTHL. ColManbHO-3KOHOMHUYECKHE KOH(IUKTHL.  ColuanbHO-
TPYAOBOH KOH(MIUKT Kak ¢opma OOpbOBI MEXIy Ppa3TUYHBIMU COIMAJIBHBIMH TpYyNIamMH 3a
HSKOHOMHMUECKHE (MaTepHalibHble) pecypchl B cdepe Tpyaa u pacnpeneneHus. [IpuumHbsl
BO3HUKHOBEHHS U CYIIHOCTb COIIMATIbHO-TPYIOBBIX KOH(GIMKTOB. J[eficTByrOmMME CHITBI KOH(IUKTA.
Buemnue u BHyTpeHHHE (DAKTOpbl CTUMYJIHMPOBAaHUS KOH(MJIMKTa M JUHAMUKA €ro pPa3BUTHUS.
OCOOEHHOCTH  COIMATBHO-DKOHOMHUYECKHX KOH(MIMKTOB B coBpeMeHHOH Poccun. @Dopmbl
IPOSIBJICHUS COLMAIbHO-?)KOHOMHYECKUX KOH(IUKTOB.

3.4. TlpenynpexaeHue W yperyIHupOBaHUE COIHAILHO-DKOHOMUYECKHX KOHQIMKTOB. CrocoObl
IIPOrHO3UPOBAHUS COLMATIBHO-TPYIOBBIX KOH(MIMKTOB. KOH(IMKTOIOrMYECKHT MOHUTOPUHI Kak
CTIOCO0 TPOTHO3UPOBAHUS COIHMAIBHO-TPYJOBBIX KOH(MIMKTOB. DOPMBI MPOSIBICHUS COLUAIBHO-
TPYAOBBIX KOH(IUKTOB. OMBIT YPEryJIMpOBaHUS COLUAIBHO-TPYAOBBIX KOH(DIMKTOB B Pa3BUTHIX
cTpaHax. JloroBopHas cuctemMa OTHOLIEHUH MEXy padoTo1aTeNsIMU (COI03aMU IPEIpUHUMATENEH )
Y HaeMHBIMH paboTHUKaMHU (podcorozamu). [IByXCTOPOHHHE U TPEXCTOPOHHUE AoroBopa. Cucrema
conuagpbHOro maptHepcTBa. IOpuawmueckuii apOuTpaxk. YmpaBiieHHe KOHQIIMKTamH. Pa3Butne
CHCTEMBbl COLMAJIBHOIO MapTHepcTBa. BoBieyeHHOCTH U compuyacTHOCTh. JlenernpoBaHue
nomHoMoumnii. ObecnieueHHocTh uHGpOpManmen. PasButne xommyHukanuid. ConpudacTHBINA
MEHE[KMEHT.

4. O0beM yueOHOo# AUCHUNJINHBI

O0beM TUCHUTIJIMHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
q, q.

O01asi TPYA0EMKOCTh M CHUTLIHHBI 3 108 81
KonTrakTHasi paboTa — ayAUTOPHbIE 3aAHATHS: 0,89 32 24
Jlekun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlabopaTopusbie padoTsl (JIP) - - -
CamocTosiTeibHasi padoTa 2,11 76 57
KonTakTHas camocTosiTenbHas paboTa 0,4 0,3

2,11
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI 75,6 56,7
Buja uTOroBOro KOHTPOJIS: 3a4€T C OlIEHKOI

AHHOTanuA padoyeil NPOrpaMmMbl AMCUUIIMHBI
«lenoBbie kommyHukauumw» (b1.B./1B.02.04)
1.Ieanb AMcOMIUIMHBI — GOPMUPOBAHUE TIEJIOCTHOTO M CHCTEMHOT'O TOHUMAaHUsT GYHKITUN, POJTH 1
OpUHIUIOB S()(PEKTUBHOW KOMMYHUKAUKA Yy OYIyIIUX CHEIHATUCTOB B WX MPAKTHUECKON
nesTenbHOCTH. JlaHHBI Kype cofeiicTByeT (OPMUPOBAHUIO JUAEPCKUX M KOMMYHUKATHBHBIX
KaueCTB, OTBETCTBEHHOCTH (B TOM YHMCJIE JTUYHON, COLMATHHON U COIMOKYIBTYPHOI ), HAKITIOHHOCTH
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1 CTPEMJICHUIO COTBOPYECTBA M COTPYAHHYECTBA. J[MCIMIUIMHA TTOMOTAeT MPUBUTH HEOOXOIMUMBIC
MpaBWJIa AEIOBOM STUKU M HOPM IOBEJCHHUS, IPUHSITHIX B MPOPECCHOHATBHOM COOOIIIECTRE.

2. B pe3yabTare usydeHus JUCHUNIMHBI 00YYAKOIIHIACSI TOJI/KEH

Obaadoamye clenyoIUMU KOMIETEHIIMSIMA U MHAUKATOPaMHU:

VK-2.7; YK-3.3; VK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-5.5; YK-6.2; YK-6.5

3namo:

-OCHOBBI TEOPUH MEXKITUYHOCTHBIX OTHOILICHMIA;

-JIEJIOBOM 3TUKET U MPOTOKOJT;

-METObI MOCTPOCHHS B3aUMOOTHOIIEHU C PYKOBOJICTBOM U KOJIJIEraMu;

Ymemo:

-TJIAaHUPOBATH JICSITEIBHOCTD 110 OPraHU3aAMKN MEXIUYHOCTHBIX OTHOILLICHUI;

-001IaThCs C JIIOABMHU U TIOHUMATh MOTHBBI UX MTOCTYIIKOB.

Bnaoems:

-TMIOBEJICHYCCKMMH HABBIKAMHU U HABBIKAMH pa3pelieHus KOH(DIUKTOB,

-IIPaKTUKOM JOCTUKEHUSI COTJIacus B JCJIOBBIX MEPEroBOpax,

-MacTepCTBOM YCTHOM peuH,

-YyMEHHEM IPaMOTHO BbIpa)kaTh CBOM MBICIM Ha OyMmare.

3. Kparkoe comeprxaHue Q1M CUMILTHHBI.

Paszoen 1. Bseoenue.

[IpoGeMbl 3TUKH 1 dTUKETA B UCTOpHH (PriIOCO()CKON MBICTH. DTHKA M MOPaJlb. BU3HEC: TMYHOCTD,
KYyJbTypa, 3TuKa. OCHOBHBIE NPHUHLMIBI 3TUKETA. [llecTh OCHOBHBIX 3amoBenei stukera. Mmumxk.
[Tonsitue mmumxa. Umumk, xapakrep u penyramnus. CoctaBHble yacTd MMHDKA. Kak BUASAT Hac
OKpY’KaroIllie U Kak cyasT o Hac. Kak Mbl BocipuHuMaeM camux cebs. BHenHuii o0IMK Je10Boro
YyesoBeKa.

Paszoen 2. Buovl u ocobenHocmu 0en108bix KOMMYHUKAYUL

Peub. YMeHune roBoputh, Kak COCTaBHAs 4aCTh UMHJIKA. 3BYK T'0JI0CA, CJIOBA M YMEHHUE UCTIOIh30BaTh
o0a stu cpenctra. [Ipousnomenue. PeueBbie npuBbiuku. Kak yny4dmmuts cBoii ronoc. TenedoHHbIi
stuker. [IpaBuia TeneoHHBIX IEPErOBOPOB: Koraa 3BoHUTE BhI; Koraa 3BoHAT Bam; koraa 3BOHST
KoMy-To apyromy. I[Ipeanoskenue ToBapoB u yciyr mo tenedoHy. Kak mpaBHIBHO 3aBEpIINTh
TenedoHHbIN pa3roBop. lcmoib3oBaHWE MECCEH/DKEPOB M COIHMAIBHBIX CETEH B JIEIOBBIX
KOMMyHHUKaIusx. [lyOnuunbie BoicTyruieHus. Jlokmaael, peun, mnpe3eHtanud. CoBemaHus
[TyOnruHbIe MEpOTIPUATHS: KOHPEPEHLINHU, CTPATETUYECKUE CECCUl, «MUPOBOE Kade» u Ap. YMeHue
MUCaTh IETIOBbIE OyMaru v MUChbMa — COCTABJISIONIAs HMHJIXKA JI€JIOBOTO YeJIOBEKa XapaKTEPUCTUKH
TEKCTOB M METOJIbl MX HamucaHus. [lmaH kak oOImas KOHIIEMIMS TEKCTa, PEeIaKTUPOBAHHE.
CocraBiieHre M aHaJIM3 JI€JIOBOM KOppecHoHIeHINH: OdOopMIICHHE, ColepKaHUe. TUIBI JeTOBBIX
nuceM. [IpaBuna HanmucaHus 3asBIEHUH, CITyKeOHBIX 3amucok. CocTtaBieHue pestome. CocTaBlieHNEe
OTYETOB O BBIMOJIHEHHON pabote. HopMaTuBHBIE NOKYMEHTHI MO OGMOPMIEHUIO MUCHMEHHBIX
NOKyMeHTOB. Opranusanus pabo4yero Mecra.

Pasoen 3. Teopus mexciuuHocmuvix OMHOUEHU.

MEKIUYHOCTHEIE OTHOIIEHUS KaK BUJ YeJIOBEYECKOH JedaTelbHOCTH. OCHOBBI UYeEJIOBEYECKOIrO
noBeieHua. MoTHUBaIus MOBEACHHUsI U caMoMoTuBanusa. Uto moOyxnmaer monei neiictBoBath: 12
LIEHHOCTEeH, aMOuIuu, 3mounn. Jlnunoe obmienue. [losutuBHOE MoakperuieHrne. 12 MO3UTHUBHBIX
Croco00B BIUATH Ha JIOACH. 5 criocoOOB, YTOOBI HE OTTOJNKHYTH OT ceOs moaeil. [lnanupoBanue
MPOrpaMMbl MEKJIIMYHOCTHBIX OTHOLICHHWH: 10 maroB IUIAHUPOBAHUS MPOTPAMMbl. OMMATUS U
SMOIIMOHAIBHEINA HHTEJIICKT.

BenomMctBennsiit atuker. OCHOBBI, OKHaeMoe oTHomeHue. Kak BcTaBaTh (CaauThCs), BXOJUTHh U
BbIXOAUTh. Cekperapu B npuemMHOW. PykoBomutenu u mepcoHan. Jlmunoe oOmienue. VMmena u
npuBetcTBHs. becena. [[pyx6a Ha padoTe.

HckyccTBo meperoBopoB. Kak mpoBoauTh coBeniaHus U BecTH cebst B kKoHpepeHi-3ane. [IpaBuna
MOATOTOBKA K TIPOBEICHUIO TeperoBopoB. I[IpoTtokon mpu mpoBemeHuu mneperoBopoB. [Ipasmra
pa3MeIleHs] YYaCTHHUKOB BCTpeud. TakTHWKa IMEeperoBOpOB: OCHOBHBIE TAaKTHUUECKHE IPUEMBI.
[Icuxomornvyeckne acmekThl MEpPeroBOpoB. TpakToBKa B3TIsAAAa M HEBEPOATBLHOTO IOBEICHUS
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napTHepa. VICKyccTBO coBelanuii U rpynmnoBoil padboTel kKoutekTuBa. Kak Bectu cebst Ha cobpanun
ero yyacTHUKaM. HWHCTpyMeHTHl MOBBbIIICHUS 3((EKTUBHOCTH coBelmlaHuid. Mogaepamus u
(dacunuTanys coBemanuii U Becrped. Mo3roBoit mrypm.

Kondmukter u crpecc. Takruka nosenenust. CriocoObl MUHUMH3AIMN TOCIECTBUMA.

OTHUKET BCTPEY U IMEPEeroBOPOB. 3acTOJbHbIA ATHUKET. COCTaB MpUrialieHHbIX. MecTo u Bpems
Bcrpeun. Kak paccaxkuBaTbCsi 3a CTOJIOM. 3aCTOJIbHbIE MaHepbl. KTO JOKEH IUIaTUTh IO CYETY.
Hanmonanphseiii 3TuKeT. OCcHOBHBIE MOJIOKEHUA. OCOOEHHOCTH KYJIBTYpP Pa3iMYHBIX PETMOHOB U
CTpaH.

4, O0beM y4eOHOH JUCIHIJIMHBI

O0BLeM THCHHUILINHEI
Bun yueOHo# padoThI Axax, | Actp.
3E
q, q,

O01masi TPYA10eMKOCTh TUCIHILITHHBI 3 108 81
KonrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHUS: 0,89 32 24
Jlekuun 0,44 16 12
[Tpaktuueckue 3ansatus (113) 0,44 16 12
JlabopaTopusbie padoTsl (JIP) - - -
CamocrosiTeqibHasi padora 2,11 76 57
KonTtaktHas camocrositenbHasi pabora 0,4 0,3

2,11
CaMoCTOsTEIbHOC H3YUYCHHE Pa3/ICIOB TUCIIUILUIMHBI 75,6 56,7
Buja uTOroBOro KOHTpOJIs: 3a4€T ¢ OlleHKOM

AHHOTanus padoyeil NPOrpaMMsbl AU CHHUILIMHBI

«MeTtoabl npuHATHS ynpasjeH4yeckux pemennin» (b1.B./1B.02.05)
1.1leab auCHUIIMHBL: popMUpOBaHHE y ciaymiaTteneld TyOOKHX TEOPETHUECKUX U MPAKTUYCCKUX
3HaHUH B 00J1aCTH NPUHATHS YIIPABIEHYECKUX PELIeHUH, POPMUPOBAHUE YMEHHUM 1 HABBIKOB pabOThI
B YCJIOBUSIX MEHSAIOLIENCA PHIHOYHON YKOHOMUKH.
2. B pe3yJbTaTe H3y4YeHUs1 AUCHHUILIMHBI 00y4ar0IMICs T0JI2KeH:
Obaaoamye clenyomMA KOMIETEHIIMSIMA U UHANKATOPaMH:
VK-2.6; YK-2.7; YK-3.6; YK-5.9; YK-6.5
3nams:
— MOPAIOK (pOpMUPOBaHUS OPraHU3ALMOHHON U YIIPABICHUECKOW CTPYKTYpPbI OpraHU3alui;
— OCHOBBI OpraHu3zanus pabdoThl UCHOJHUTENEH (KOMaHAbl MCIIOJHUTENEH) JUISl OCYLIECTBIICHUS
KOHKPETHBIX ITPOEKTOB, BUAOB JAEATEIbHOCTH, padoT;
— NopsAJIoK cOopa, 00pabOTKM M aHAIM3a HHPOPMaAUH O (DaKTOpax BHELIHEH U BHYTPEHHEW cpeibl
OpraHM3alMy JUIsl IPUHATHS YIPABICHYECKUX PEIICHUN;
— OCHOBBI MIOCTPOEHUS U MOJAECPKKU (PYHKIIMOHUPOBAHUSI BHYTPEHHENW NH(OPMAIIMOHHON CHCTEMBI
OpraHu3aiuu A coopa nH(pOpMAIMHU C LETbI0 NPUHATHS PELICHUH, TNIAHUPOBAHUS JIeITETbHOCTH
U KOHTPOJIS;
— METOJIMKHU OLIEHKHU 3(PPEKTUBHOCTU U MOPSIOK KOHTPOJIS pealn3aliy YIpaBICHUECKUX PEIICHUH;
— KJaccU(PUKAIUN U TUIIOJIOTUH YIIPABIEHYECKUX PEIICHUN;
— TEXHOJIOTHIO Pa3pabOTKU U pecypcHOe o0ecriedeHne yIpaBIeHUECKUX PEeLICHUH;
— OCHOBHBIE MOJIETM U METOJAbl MOJETUPOBAHHUSA, MCIIOJNb3yeMble B MpoIlecce pa3padOTKH
YIIPaBIEHUYECKHUX PELICHMI;
— CTETIeHb BIUSHUS CUCTEMbl MOTHBAIMH NIEPCOHAJIA HA TOATOTOBKY U pean3aliio yIpaBIeHIECKUX
peLieHui;
— TeHJIEHIIUU U [TPOTHO3UPOBATh U3MEHEHHS YIIPABJIEHYECKUX U XO3SICTBEHHBIX CUTYaAIUH C LIEJIbI0
ONTHMHU3ALMH TPUHUMAEMBIX YIIPaBICHUECKUX PELICHMI;
— UCTOYHHUKHU aKTyaJIbHOM, MOJTHON U JOCTOBEPHOM yIpaBiieHYeCKON HH(POPMAIUH 715 TOJATOTOBKU
peLIeHu;
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— OCHOBBl NPOTHO3UPOBAHMSA BO3HUKHOBEHHMsS KOHQUIMKTOB M pa3pabOTKM Mep 10 HX
IIPENYNPEXKACHUIO B IIPOLIECCE TOATOTOBKHU YIIPaBICHUECKUX PELICHMI;

— IOPSAAOK KOOPIAUHMPOBAHUS JEATEIBHOCTH HCIIOJHUTENEH C IOMOIIBI0O METOAMYECKOIO
MHCTPYMEHTApHUS peaju3allid YIOPaBICHYECKHX pelIeHu B 00macTh  (QyHKIHMOHAIBHOTO
MEHEJDKMEHTa JJsl JOCTHXKEHHsI BBICOKOM COIVIACOBAHHOCTH IIPU BBINOJIHEHUM KOHKPETHBIX
MIPOEKTOB U paboT.

Ymems:

— OIpPEACNATh YCIOBHS U (PaKTOPBI 00ECTIEYCHUSI KaUeCTBA YIIPABICHUECKUX PEIICHUN;

— OIpeNeNATh U CHCTEMAaTU3UpPOBATH MH(POPMALMOHHBIE YCIOBHS pa3pabOTKU U peaau3aluu
YIIPABJICHUYECKUX PELICHU;

— HCIIOJIB30BaTh CHOCOOBI M MPUEMbl MOBBIIIEHUA PPEKTUBHOCTH YIPAaBIECHUYECKUX PEIIEHUM,
KOHTPOJISI UX pealu3aluy;

— paccuuThIBaTh 3((HPEKTUBHOCTh IPUHUMAEMBIX YIPABICHYECKUX PELICHUH;

— UCTOJIB30BATh MPHEMBI 00ECIICUECHUSI COLMATbHON U HPABCTBEHHO-3THYECKOW OTBETCTBEHHOCTH
IIPU UCIIOJIHEHUH PELLCHUH;

— pa3pabarbIBaTh, KOHTPOJIHMPOBATH XOJ pPEAN3alUU OWU3HEC-TJIAHOB M YCJIOBUH 3aKII0YaeMbIX
COIJIAIlIEHUH, TOTOBOPOB U KOHTPAKTOB;

— KOOPJAMHUPOBATh JEATEIHOCTh UCIOJHUTENEH C MOMOIIBI0 METOAMYECKOr0 HMHCTpYMEHTapus
peanu3aliy YNpPaBICHYECKUX pPELIeHUH, J00MBAaThCS BBICOKOW COIIACOBAaHHOCTHU JEHCTBUI
COTPYJHHUKOB IPU BHIIIOJHEHUH KOHKPETHBIX IIPOEKTOB U padoT.

Braoemy:

— HaBbIKAMHU aHaJIM3a BHEIIHEW Cpeibl U ONPEJENICHUs CTENEHU €€ BIMSHHUS Ha peaau3aluio
YIIpaBJIEHYECKUX pEIICHU;

— METOZaMH aHaJIN3a aJIbTEPHATUBHBIX BAPUAHTOB YIPABIECHUYECKUX PEILICHUM;

— METOAAaMHU OpraHM3aluu padoThl KOJUIEKTHBA MO Pa3pabOTKe M peaju3aliM YIpaBICHYECKUX
pEeLIeHU, KaKk B YCIIOBUSAX CTA0OMIIBHOCTH, TaK U B OKCTPEMAJIbHBIX CUTYallHIX;

— HaBbIKaMM pa3pabOTKM M KOHTPOJS peanu3aluy OW3HEC-IIAHOB M YCJIOBUN 3aKIH0YaeMbIX
COIJIALIEHU, TOTOBOPOB U KOHTPAKTOB;

— MeTOoJaMH KOOPIUHALMU JEATEJbHOCTH HCIOJHUTENEH ¢ IOMOIIbI0 METOAMYECKOrO
MHCTPYMEHTApUs peaanu3allii yIpaBIeHYECKUX PElIeHUH,

— HaBBIKaMH KOOPJIMHALMYU U COTJIACOBAHUS JEUCTBUI COTPYIHUKOB MPH BBITOTHEHUN KOHKPETHBIX
IIPOEKTOB U padoT.

3. Kpatkoe cofep:kanue IMCHUIIUHBI:

Pasoen 1. Hcmopuko-meopemuueckue acnexmsl npuHamus ynpaeienyeckux peuienuti. Ocnognwie
mepMmunbl Oucyunaunsl. Ilpoyecc no02omosxku u npuUHAMuUs Ynpasienyeckux peuieHull.
Knaccugpurayus u munonoeus ynpasnenueckux peuteHu.

Bo3nukHoBeHue Hayku 00 ynpaBieHud. CyObeKT 1 00BEKT yrpaBieHus. B3risasl Ha yrpaBiieHue B
pasHbiX cTpaHax. OCHOBHBIE IIKOJBI, M3y4yaroulue HayKy ympasineHus. Kiaccudukanums
OpPraHMU3alMOHHO-YIIPABIEHYECKUX NpUHLIUINOB. PyHKIMM ynpaBiaeHUeckoro pemenus. IIponecc
yIOpaBlIeHUs U ylpaBieHueckue pemieHus. OcoOeHHOCTH MPUHMMAEMbIX pEIIEHHH B cHUCTeMax
pa3IMYHOrO THIA: B TEXHUYECKOW, OMOIOrMYeckoil M couuanbHOM cuctemax. CTpykTypa
yhpaBieH4YeCcKoro peueHus. TpedoBaHUs K yIPaBIEHYECKUM PEILIEHUSIM U YCIOBHS UX JOCTHKEHHUS.
Mogens nponecca NOArOTOBKH M NPUHATHS YIPABICHUECKUX pelieHui. PakTopbl, BIUAIOIINAE Ha
MpoLecC MPUHATUS yIpaBieHdeckux pemeHuid. Knmaccuukanus ynpaBieHUYECKHX pPELIEHHUH 1o
10.A. TuxomupoBy. Oco6eHHOCTH pa3pabOTKH yIpaBlIeHUECKUX pelleHni B kiaaccugpukanun B.C.
FOxaesoii. Knaccuduxanus ynpasnenueckux pewmenuii no 3.A. CmupHoBy, P.A. darxyTtauHoBy.
Bunel ynpasnenueckux pemeHuil. TUIIOIOTHs ypaBIeHUYECKUX PELICHUH.

Pazoen 2. Cmpamezusi popmuposanus pewiernuii.

[TprunHBI BOSHUKHOBEHHS TPOOJIEMHBIX CUTyalluid. MeXaHn3M yIpaBiIeHHs! IPOLECCOM pEIIeHHUs
npobieM: peaBuaeHue npoodiemsl. [loaxoas! kK BRIpaOOTKe yrpaBieHYecKoro pemenus. [Iporecc
peleHHsI KOMIUIEKCHOM MPoOJIeMbl YIIydllleHus AeaTelnbHOCTH. [Ipoliecc Hax 0k 1eHUs
MPUHLIMITUAIBFHO HOBOT'O PEIICHHU: CYIIHOCTh U pa3nuuus. [IpuBenenue curyanuii K THIIOBBIM

239



3aayaM ynpasiieHus. [Ipuemsl 1u1sl IpUHATHS pelIEHUH B Pa3Iu4HbIX CUTyauusx. Gopmanusanus
3anauun npuHsaTus pemennit (311P) u BuabI npeacraBiaeHus: CUTyaluu.

Pazoen 3. Memooonocuueckue ocHogbl ynpasieHueckux peueHuil.

OcCHOBHBIE METOJbI TPUHATHS YNpPaBICHUECKUX perieHnd. CHUCTeMHBIH TOJAX0a K pa3paboTke
YOPaBICHUYECKUX peleHud. MeTox NpUHATUS PELIEHUM «I0 OLEHKE KOJIMYECTBEHHBIX
nokasareneit». Pemenue ¢ 1aByms anprepHatuBamu. PeliTunroBas cuctema. Meton BeIOOpa
pelieHui, npeanokeHuplii b. @paHkiarnHOM. DTarbl MPaBHUIIBHOTO BEIOOPA MPU HATMYUHU HECKOIBKUX
aJIbTepPHATHB. AHAIN3 albTEPHATUB IIPH pa3pabOTKe YIPaBICHYECKUX PEHICHUH. DKCIEPUMEHT KaK
MeTOJl BbIOOpa anbTepHaTuBbl. Kputepun oneHku pemieHusi: 3G(ekTUBHOCTh, (HaKTOp BPEMEHU;
OrpaHUYECHHUE - CTENEeHb PUCKAa. Moxaenu NpuHATHS pemeHuid. KoJuleKTUBHOE TBOPYECTBO IIpHU
pa3zpaboTke u BbIOOpe pemieHuid. OnpeneneHre OTHOCUTENIbHON IIEHHOCTH allbTePHATHBHBIX
BapuaHTOB pemieHuil. Meron mnpuunHHO-cienctBeHHoro ananuza (IICA). Ananutuueckue,
CTaTUCTUYECKUE U MaTeMaTHueckue MeTo ibl. HedopmanbHbie (3BpucTHUeckre) MeTo bl Tpu yactu
IBPUCTUYECKOTO  MeToja. Meron  cueHapueB.  AKTHUBU3UPYIOIIME  METOJbl:  METOJbI
IICUXOJIOTMYECKON aKTHBU3ALMH; METOJbI MOAKIIOYEHUS HOBBIX MHTEIJICKTYaJIbHBIX HCTOYHUKOB.
[Icuxomoruueckue MeToAbl: KOH(PEPEHIUN HJEH; METOJbl MO3TOBOM aTakd; METOJbI BOIPOCOB U
OTBETOB. MeToAbl MOAKIOYEHUST HOBBIX HHTEJUIEKTYaJbHbIX HCTOYHHKOB: TEOPETUKO-UTPOBOM
METO/JI; METOJ HaCTaBHUYECTBA; paboTa ¢ KOHCYJIbTaHTaMU. MeToa «iepeBa» peuieHui. «/lepeBo»
pElIeHU — 3TO CXeMaTUYHOe MpeICTaBIeHHe MPoOIeMbl MPUHATHS peweHuil. OOmas uaes MeToaa
«J1epeBay peLICHUN

4, O0beM y4eOHOH JUCIHILIMHBI

O0BLeM TUCHHUIITNHEI
Bup y4eOHoii padoThl Axax, | Actp.
3E
q, q,

O061asi TPYA0EMKOCTD AU CIUILIMHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlekuun 0,44 16 12
[IpakTuueckue 3ansatus (113) 0,44 16 12
JlabopaTopusbie padoTsl (JIP) - - -
CamocTrosiTeqbHasi paéora 2,11 76 57
KoHTakTHas camocTosiTellbHas paboTa 0,4 0,3

2,11
CamocTosiTenbHOE U3YUYEHHE Pa3/1eJI0B JUCIUILIMHBI 75,6 56,7
Buja HTOroBOro KOHTpOJIsi: 3a49€T ¢ OIleHKOM

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIIIMHBI

«OcHoBbI opaTopckoro uckyccersa» (b1.B./[B.02.06)
1. Heap AWMCHUNJMHBI. PAa3BUTHE PEUYEMBICIUTEIBHON JAESITENbHOCTH CTYACHTOB M HX
CIIOCOOHOCTEH, MOBBIIICHHE PEUEBOM KYJIBTYPHI CIyIIATENICH, OBJIaJIeHNE CTpATETHel U TaKTUKOU
pa3paboTKu TyONMYHOM peuH, HCKYCCTBOM apryMEHTAIlMH, MAacTePCTBOM CTPYKTYpPUPOBaHUS
PUTOPUUECKOTO TEKCTA, CPEJICTBAMH BHIPA3UTEIHLHOCTH M TEXHUKH peuu. J1Jis yCrenHoro OCBOCHUS
JTUCIUIUTMHBI CTYACHT JOJDKEH 3HaTh OCOOCHHOCTH PEUYEBOM AESITETHbHOCTH, OCHOBHBIE IMpaBHIIa
COCTaBJICHHS TTyOJUYHOW peuH, a TaKK€ YMETh MCIOJIb30BaTh OPATOPCKUE MPUEMBI B TTOJATOTOBKE
MyOIMYHOM pedn pa3HbIX BUIOB.
2. B pe3yJbTaTe H3y4YeHUs] AUCHMIIMHBI 00y4ar0 M Cs 10JI2KeH:
Obnadamye clenyrIMUMA KOMIETSHIIUSIMA U WHANKATOPAMH
VYK-2.7; VK-4.9; YK-5.5
3namu:
— 0COOEHHOCTH MyOIUITUCTUIECKOTO CTUIIS PEUH;
— cnenu(UKy peueBoi AeITeIbHOCTH, B3aUMOCBSI3b PUTOPUKHU U ITHUKH;
— TIpaBuUJjIa TOJITOTOBKYU MyOIWYHOM pedr Ha pa3HBIX dTarax;
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— npaBwia paboThl HaJl COBEPILICHCTBOBAHUEM PEUYEBOI0 aapara;

— 0COOCHHOCTH yOeXJaroIiel peur 1 MpaBuiia apryMeHTalluy;

— OCHOBHBIE CTPAaTEruy U TAaKTUKH CIIOPA.

Ymemn:

— U300peTaTh coJepkKaHUE peyun, CO37aBaTh COOTBETCTBYIOILNE CMBICIOBBIE MOJENIN U PabOTaTh HaJ
CJIOBECHBIM BBIPQ)KCHUEM COJIEPKAHUS;

— noAOUpPaTh apryMeHThI K JOKa3bIBaHUIO TE€3HCA C yUETOM ayAUTOPUH;

— COCTaBJISITh MOHOJIOTMYECKOE BBICKA3BIBAHUE, MCIIOJIb3Ys BBIPA3UTEIIBHBIE CPEACTBA SI3bIKA UL
YCWJICHUS BO3JECICTBHS HA CIylIaTelei;

— BECTH JHMAJIOT IIPU 0OCYKJICHUN 3HAUYMMBIX COLUAIBHBIX WM HayYHBIX IPOOJIeM, YCTaHABINBATh
KOHTAKT CO CJIyIIAaTEJIEM.

Bnaoems:

— CIIOCOOHOCTBIO aHAIM3UPOBATh TEKCT B COOTBETCTBUM ¢ KOMMYHUKATUBHBIMHU LIEJISIMU;

— HaBbIKAMH NHCHMEHHOTO M YCTHOTO apryMEHTHPOBAHHOTO H3JI0XKEHHS COOCTBEHHOW TOYKH
3peHus;

— pPeYeBOM KyJIbTYpOH IIPU BEACHUHU AUCKYCCHUI

3. Kpatkoe cojep:kanue AMCHUILIUHBI:

Paszoen 1. 3nauenue pumopuxu 6 0esmenrbHOCMU MOI00020 CNeYUATUCTIA.

1.1. Ponb pUTOpUKY B HOATOTOBKE CIELHAIUCTOB. PeueBas 1eATeIbHOCTh MOJIOJIOTO CIIEIIMAINCTA.
KomMyHukaTtuBHasg Mozaeib o0mmeHus. Oco0eHHOCTH MyOIMIUCTHYECKOTO CTHIA pedd. Putopuka u
sTHKa. TpeboBaHus, NpeabsBIsIeMble K peuu NpodeccruoHaa.

1.2. Ucropudeckuii skckype. OT puropuku L{unepoHna 10 puTOpUKH HALIMX JHEH: BKIIAJ aHTHYHBIX
opatopoB B (hopmupoBaHue puTopuky. CyIIHOCTh PUTOPUKH B HAIIIE BPEMSI.

Paszoen 2. Obwas pumopuxka.

2.1. IlonsiTHE PUTOPUUYECKOTO HI€ana OT AHTUYHOCTH O HAIMX JAHEH. PUTopuueckuii unean kak
o0paser pe4eBoro nopexeHus opatopa. IloHsTHE MaHUITYISALMH.

2.2 Puropnueckuil KaHOH KakK ITyTh JABW)KEHHS OT MBICIH K cJI0BY. OCHOBHBIE 3TaIlbl PaOOThI HaJl
peubto. M300perenue copepxanus peur. CMbICIOBbIE MOJIENN U CIIOCOOBI MX IPUMEHEHUS B
BBICTYIUICHUH. Pacnionoxenue conepkanus peun. CMbICIIOBask CTPYKTypa OMHUCaHUs, TIOBECTBOBAHUS
paccyxaeHus. BerynieHue v 3akimoueHne Kak KOMIIO3UIIMOHHBIE YacTH BbICTyIUIeHHs. ClioBecHOe
BbIpakeHue cojepxkanus. CoeMHEeHHE Pa3srOBOPHOTO U KHIXKHOTO CTHJIEH B IIyOJIMYHOM peun.
SI3bIKOBBIE CPEICTBA BHIPAZUTEIHLHOCTH KakK crtoco0 3(h(HEeKTUBHOTO BO3ACHCTBHS Ha CIIyIIATEICH.
OcHOBBI MacTepcTBa MMyOIMYHOTO BBICTYIUIEHUS. BUbl MyOIMUHBIX BBICTYIUICHHH 1O 1enu. Obuue
TpeOOBaHUS K MOATOTOBKE MyOJIMYHOM peuH.

2.3. Posib TEXHUKH peuH B mpoliecce padoThl Haj BBICTYIUICHUEM. J{pIXaHuUe, TOJI0C U TUKIHSA -
COCTaBJIAIOLINE TeXHUKY peun. [IpaBuia paboThl IO COBEPIICHCTBOBAHUIO PEUEBOI0 alapara.

Pa3zoen 3. [onemuueckoe uckyccmeo

3.1. IToHATHE apryMeHTalMK KakK Mpolecca JOKa3aTeIbCTBA U KaK COBOKYITHOCTH CUCTEMBI apTyMEHTOB.
Knaccugukarus apryMeHTOB U ITpaBujia apryMeHTanuu. Jlorndeckast 1 putopudeckasi apryMeHTalus
(toxa3aTenabCTBO B JIOTMKE U YOeXIeHHE B pUTOpHKE). BbIOOp apryMeHTOB B 3aBUCUMOCTH OT THIIA
ayauropun. OCHOBHbIE OCOOCHHOCTH YOEKAAIOMIEH peun, BUABI M KAHPBI YOEKTAIOLIEH peyH.
AprymeHTHpYIOLIAs peYb.

3.2. OcHOBBI noseMHUYeCKOro macrepcrtBa. [lonsatue crnopa, ero menu u Buasl. lloaroroeBka k
JUCKYCCHU U MpaBuiia ydacTus B Hel. Knaccuduxkaius BonpocoB. OCHOBHBIE CTPATETHH U TAKTUKU
cnopa. [lonemuyeckne mpuemsl. YIIOBKM B CHOpE: KOPPEKTHbIE M HEKOpPpEKTHbIE. BompocHo-
oTBeTHas hopma B mporiecce myonuyHoro obmenus. [IpaBuina BeieHUs JUCKYCCHA

4. O6beM yueOHO# TUCHUIIJIMHBI

O0beM TUCHUTIJIMHBI
Bup y4yedHoii padoTsl Axax, | Actp.
3E
4. 4.
O01mast TPYA0EMKOCTh M CIUILIHHBI 3 108 81
KonTrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHS: 0,89 32 24

241



Jlexnun 0,44 16 12

[Tpaktrueckue 3ausatus (113) 0,44 16 12
Jlaboparopusbie paboTsl (JIP) - - -
CamocTosiTeJIbHasi padoTa 2,11 76 57
KonTtaktHas camocrositenbHast pabota 0,4 0,3
2,11
CaMocCTOsITEeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 75,6 56,7
Bujg HTOroBOro KOHTpPOJIsi: 3a4€T ¢ OLICHKOM

AHHOTanuA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«BBenenue B uugpoBymo kyabTypy» (b1.B./1B.02.07)

1. Heab AMCHUIUIMHBI. (OPMHUPOBAHUE Yy CllylIaTeNeil CIOCOOHOCTH NPUMEHATh LHU(PPOBBIE
TEXHOJIOTMM Ul AaH&IM3a M PELICHUS MHUPOBO33PEHYECKHUX, COLMAIBHO-IUYHOCTHBIX U
po(eCCUOHATIBHBIX MPOOJEM U MPOLECCOB, ONPEACISAIOIINX JKU3HEAEATEIbHOCTh B IIU(PPOBOM
IIPOCTPAHCTBE.

2. B pe3yabTaTe u3yuyeHHUs TUCHHUILIUHBI 00y4AIOIIUIICA T0JI/KEH:

Obaaoamye clenyOIUMUA KOMIETEHIIMSIMA U MHAUKATOPaMHU:

VYK-2.6; YK-2.7; YK-2.8; YK-2.10

3nams:

- TEXHOJOrMH 00paOOTKM M XpaHEHUs HHPOpPMALUU B NPO(EeCcCHOHAIBHOM NEATENBHOCTH C
IIOMOUIBIO MPOrPAaMMHO-UHCTPYMEHTAJIBHBIX CPEACTB MH(POPMALIMOHHBIX TEXHOJIOTUMN, 0a3 TaHHBIX
U KOMIIBIOTEPHBIX CETEBBIX TEXHOJIOTHH.

Ymemo:

- UCHOJb30BaTh B NPO(PECCUOHATBHON JEATEIBHOCTH MPOrpaMMHO-UHCTPYMEHTAIbHBIE CPE/ICTBA
MH(POPMAIIMOHHBIX TEXHOJIOTHHI, 0a3bl TAHHBIX ¥ KOMIIBIOTEPHBIE CETEBBIE TEXHOJIOTHIA.

Braoemy:

- HaBBIKAMU 00pabOTKU M XpaHeHHs HH(POpMAIKU B TPO(PECCHOHATBHON IEATETHHOCTH C TIOMOIIBIO
IIPOrPaMMHO-UHCTPYMEHTAIBHBIX CPEACTB HH(POPMALIMOHHBIX TEXHOJOIMH, 0a3 JaHHBIX U
KOMIIBIOTEPHBIX CETEBBIX TEXHOIOTHH.

3. Kpatkoe cofep:kanue AU CHUILIUHBI:

Pazoen 1. Cywyynocmo yughposotii kynemypol

Mertopmonoruss  KyJlbTypHOH aQHTPOIIOJIOTHH: HMCTOPU3M, (YHKIMOHAIU3M, CTPYKTYpPAIU3M.
KyneTypHoe paszHooOpaszue, rimobanuzanuss u yHudukanus. COIUOKYIbTYpPHBIE H3MEHEHUS,
CBSI3aHHBIE C paclpoCTpaHEeHHEM LUQPOBBIX TEXHOJIOIMH M  CETEeBBIX KOMMYHHKALUH.
TexHOIOrnueckuil U KyJbTYpHBIA JT€TEPMUHU3M. TEXHOIOTMYECKUI JETEPMUHU3M U COLMAIBHOE
m3mepenne TtexHosoruil. [{udposeie Texnomoruu u 1udposas Kynbrypa. Ucropus mudpoBoii
KyneTypsl (J[x. CrepH). ApredakTsl HupPOBOM KyIbTYpHI.

Pazoen 2. Ilpeonocuvinku popmuposanus yugposoii Kyiomypeol.

«KanurtanusMm kak nepBblii kommbioTep» (bponens). Berumcnenus, 6a3pl JaHHBIX M JAWHAMHKA
KanuTajanu3Ma B MacCOBBIX 00IIecTBax. BnusHue nuayctpun pazpiedeHuid. TeXHOIOTUU U OJUTHKA
BoifHbI. HoBas HayuyHass mapaaurma: KHUOEpHETHKa, TEOpHUs CHUCTEM, TEOpUS KOMMYHHKAIIMH.
MUupHBI1 KOMIIBIOTEP: KOHTPKYJIBTYPHBIC IBHKCHHS M TEXHOJIOTMYECKHW JHTy3Ha3M. BiusHue
MonepHusMa M XyIOKECTBEHHOro apaHrapjaa. Hayunas ¢anrtactuka. IlpoOiemsl renesuca
u(poBON KyJIbTYpBl: HUCTOPUKO-KYJIBTYpPHBIM aHamu3. YUTO ABMXKET pa3BUTHEM TEXHOJIOTUN?
PeBomtoniuu cpeIcTB KOMMYHUKALIMU: TIEYaTHBIA CTaHOK, (poTorpadusi, KUHO, 3BYKO3aIHCh U Pajiuo,
TEJIEBUJICHHE, TEPCOHANBHBIN KoMIbIOTEp U MHTEpHET. Mennarene3nuc MHAYCTPUAIBHON 3MOXU.
IlepBble KOMIBIOTEPHI: BOCHHbIE U TpaKJaHCKHE. PaHHME SKCIIEPUMEHTHI € AJIEKTPOHHOM Tpadukoi
u  poOOoTOTEeXHUKON. TexHomornueckuid aBaHrapJ, U XYJOXKECTBEHHBIE OSKCIIEPUMEHTHI C
ucnons3zoBanuem UT.

Pazoen 3. Cospemennas yugposas kyremypa

[lepcoHanbHbII KOMIBIOTEP U €ro MoauduKkanuu. Maes yHuBepcallbHOTO MeauaycTpoiictBa (AnaH
Keii). MckyccTBEHHBIM UHTEIIEKT U HACOJNOTHSl «YMHBIX» TEXHOJOTHIl: poOOTHI, 3KCIEPTHBIE
CHCTEMBI, UCKYCCTBEHHAs KU3Hb. H(OpMaIlMOHHBIE TEXHOJIOTUH [T Ou3Heca U oduca. UHTepHeT:
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IIPOUCXOXKACHUE M COLMOKYJIbTYpHOE Ha3HAaueHUe. OJEKTPOHHBbIE pa3BICUEHUS (BUAECOUTPBI).
KomnbrotepHas rpaduka u BusyainbHble cnerp@@extsl. TpexmepHas BU3yanu3alus U CHCTEMBI
BUPTYQJIbHOW pealbHOCTH. ['paduueckuii W TPOMBINUICHHBIH nu3aiiH. ToTambHOCTH HUGPOBOM
KynbTyphl. [lepcrieKTHBBI HHTETpaui HHOOPMAIIMOHHBIX U KOTHUTUBHBIX TexHosoruil. Kareropun
aHaiIM3a UQPPOBON KylbTypsl. KOHBEpreHus U ee MHOrOMEpHOCTh. UTO Takoe HHTEPAaKTUBHOCTH?
Meauauuss u runepMmenuanus. VHTEp - M TMIEPTEKCTYalbHOCTh. VIMMEpPCHOHHBIE Cpelbl U
BUpPTYyallbHasl peanbHOCTb. Kubopru u kubopruzanus. ABTOHOMHbIE areHTbl. VIcKyccTBEHHAs )KU3Hb.
Paszoen 4. Hckyccmseo u  ungopmayua: — MHO2000pasue  XyOOXHCECMBEHHbIX — NPAKMUK
MEeXHOI02UYECKO20 UCKYCCMEA.

Pannee Ttexnomormueckoe ucKycctBO XX Beka. [IpoekTbl QyTypHCTOB M KOHCTPYKTHBHCTOB.
CaeroBble cKynpnTyphl. lllymMoBast My3blka 1 MHIyCTpUaibHble 3ByKH. KnbepHeTnueckoe HCKyccTBO
X. PobGoTtu3mpoBaHHas CKyJbNTYypa. ANTOpUTMHUYECKAas >KUBONKCH. KoMIbIOTEpHAas aHUMAlHS.
DKcnepuMeHTaNbHas 3JIeKTpoHHas My3bika. Kubepuernueckuii eatp. Kommepueckas 3D anumanus
e. Crynus Pixar. dectuBaim KoMIbOTepHOTO HCKyccTBa. MckyccTBo B UHTepHET. IHTEpaKkTHBHBIE
MMMEpPCUOHHBIE HHCTAUIALUHU. KpuTHueckas aHTponosiorusi: mpooaemMsl BIaCTH U CYyObEKTUBHOCTH
B MUpe MHPOPMALMOHHBIX MOTOKOB. L{ndpoBbie TexHOIOrMN Kak MHCTpyMEHT BiacTH. Llupposas
KyJIbTYypa: 1oJie cBo0o/ bl miin 6ercrsa ot cBo06ob1? Mumiens @yko vs. Dpux Opomm.

Paszoen 5. Ocnogvl ungpopmayuonnoii bezonachocmu

OcHOBBI IepcOHANILHO UH(OPMAIIMOHHOM Oe30macHoCTH. BpegoHocHoe mporpaMmHoe obecriedeHue.
HecankunonupoBanuslii noctyn. Mnentudukanus, ayreHTH(GHUKanus, aBropuszanus. [laponbHbie
CHCTEMbI. DJIEKTPOHHAs! MOANUCH. JloCTYnHOCTh MH(OpMAIUH.

Paszoen 6. Lugpposas smuxa u unmeprem-KoMmMyHUKAYUU

Beenenue B nudpoByro 3TuKy. Mcropus pa3Butus nuppoBOi 3TUKHU. DTambl pa3BUTUSA LUPPOBOIH
3TUKU. AKTyasjbHble 3THYecKHe Mpobsembl. [IpoOnembl mpuBaTHOCTHM HHPOpMALUU. ODTHKA U
JIONOJIHEHHast peanbHOCTh. [Ipobnema paBeHcTBa goctyna k umHpopmauuu. [IpoGinema 3TuKH U
poboruzammu. Ludposas xu3Hb mocie ¢uszndeckoir cmeptu. [IpoGiiema meperpykeHHOCTH
uHpopmanueit. IIpobGnema »sTHyeckux HOpM oOwmeHuss B cetu. lloHsTHe uM ocoOGeHHOCTH
MHTEPHETKOMMYHHUKAIMHI. JIOBYIIKM BOCHIPUATHS B HHTEPHET-KOMMYHHKausAx. Camonpe3eHTanus
B MHTEPHETKOMMYHUKaIUAX. IHTepHET-KOMMYHHUKAlMKM B JMYHON M mpodeccruoHanbHOM chepe.
WHCcTpyMEHTBl HHTEPHET-KOMMYHHKAIIUHU: MIPOrpaMMbl U cepBHCHl. ColualibHbIE CETH KaK HOBBIN
ABUraTens obuiectBa. MHTepHET-KOMMYyHHMKanMu. MoTuBanus B KOMMYHUKanusx. HaBelku yis
BbICTpauBaHusi 3G (eKTUBHON UHTepHeT-KoMMyHuKauuu. Ilepexon digital-TpeH0B B TpeHIbl
KOMMYHHKaIUH.

Pazoen 7. Ilouck u xpanenue unghopmayuu

CoBpemeHHble criocoObl cOopa, 00pabOTKH, Mepenadn, UCIOIb30BaHUs M aHaiIM3a WHGpOpMalUy,
Heo0X0IMMOM JIsl pelieHns MpodecCuOHANbHBIX 3a7a4. ba3bl 1aHHBIX. XpaHWIHILA JAHHBIX

4. O0beM y4eOHOH JUCITHILJIMHBI

O0beM TUCHUTIJIMHBI
Bup yueOHoit padoThI Axan. | Actp.
3E
. q.

O01asi TPy10eMKOCTh TUCHHUILIHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlexiuu 0,44 16 12
[TpakTuueckue 3ansatus (I113) 0,44 16 12
JIaGoparopusie pabotsl (JIP) - - -
CamocTosiTesbHasi padora 2,11 76 57
KoHTakTHas camocTosiTelIbHas paboTa 0,4 0,3

2,11
CamocTosiTenbHOE U3YUYEHHE Pa3/IeJOB AUCIUILIMHbI 75,6 56,7
Bua uTOroBOro KOHTpOJIs: 3a4€T C OLIEHKOM

AHHOTanuA padoyeil NPOrpaMmMbl AMCUUIIMHBI
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«OcHOBBI NPOEKTHOII AesaTeabHOCTH» (B1.B./[B.02.08)

1. Heap IMCHMILVIMHBI. TPHOOPETEHUE CTYIACHTAMH TEOPETUYECKUX U  MPHUKIATHBIX
npodeccHoHANbHBIX 3HAHUNA [0 OpraHM3alluM, Hayally, peajiu3allid M pPa3BUTHUA IPOEKTa OT
MPEIMHBECTUIIMOHHON  (a3el 70  3aBepmiaroimieidl, HEOOXOMUMBIX  MEHEKEepy  JTH000H
KOHKYPEHTOCTIOCOOHOI KOMITAHUY B COBPEMEHHBIX YCIOBHSIX INI00ATbHON Y KOHOMUKH.

2. B pe3ysbTare nzyueHus AMCUUIIMHBI 00yYAOMIUIACS T0JIKEH:

Obnadoamse cnenyomuMid KOMIETESHIIMSIMA U UHAUKATOPaMH:

YK-1.1; YK-1.2; YK-1.5; YK-2.6; YK-2.7; YK-3.3; YK-6.5

3namo:

—  OCHOBHbIE NPUHIUIIBI IPUHATHS YIIPABICHUECKUX PELICHHIM

—  METOJIbI YIPABICHUS TEXHOJIOTHYECKUMHU, IKOHOMHUYECKHMH, COIIMATTbHBIMH CHUCTEMaMH

—  TEOPETUYECKHE OCHOBBI YIIPABJICHUS MPOSKTOM U OpraHU3aluu pabOThl MAJbIX KOJUICKTHBOB
WCIIOJTHUTEIIEH.

— METOJIbl OpraHu3aluu padoT B KOJUJIEKTUBAX IO MOUCKY MPOAYKTOBBIX M TEXHOJIOTHYECKUX
WHHOBAIWMN.

— OCHOBHBIC TNPHUEMBI I MOWCKAa W BBHIOOpAa MHHOBAIMOHHOTO PEIICHUS MPOU3BOICTBCHHBIX
npobiemM

—  (yHKIIMHU, BUABI, CPEACTBA, KPUTESPUH aHATN3a WHOOPMAIIUU TIPHU MPUHATHH YIPaBICHYCCKIX
pelieHuit

—  METOJIbI Opranu3anuu coopa nHGopMaIuy I PACIIMPSHHS BHEITHUX CBsI3€i, 0OMEHA OTIBITOM
1 OCHYMapKUHTa

Ymemo:

— TpPHUMEHATHh MOHATUHHO- U KaTeropuaibHBIA ammapar B TUIHYHBIX YacTO BCTPEUAOLIUXCS
CUTYaIusX;

— BbIOMpaTh M NPUMEHATH METOJBl aHajdn3a, HCCIEAOBAaHUS W MOJEITUPOBAHUS MPOIECCOB,
CBSI3aHHBIX ¢ (PYHKIIMOHHPOBAHHEM OOBEKTOB IPO(ECCHOHATLHOM NeSTSIIEHOCTH,

—  PYKOBOAWTH UJ€HAMHM KOMAaHJbI NI 3G (GEeKTUBHON M CBOEBPEMEHHOW peanu3alud Leled u
3a/1a4 IPOEKTa,

—  KOOPJIUHHUPOBAThH NEATEIbHOCTh KOJIJICKTUBA MPOEKTAa U CBOCBPEMEHHO MPUHUMATh PEIICHUS
U1 BBIIOJTHEHUS pador;

— mpemjaratb U OOOCHOBBIBATH COOCTBEHHBIE HJCH, OTCTAaMBaTh COOCTBEHHYIO MO3HUIIUIO IO
MPUHAITOMY PEIICHUIO;

—  OpraHu30BBIBaTH OOMEH J1eT0BOM HH(pOpMaluen ¢ napTHepamMu s YHPEeKTUBHON peanu3aiu
MIPOEKTOB.

Braoems:

—  CHOCOOHOCTBIO OCYIIECTBIISATH MOUCK, KPUTHUSCKUN aHAIIN3 U CHHTE3 WH()OPMAIINH, TIPUMEHSThH
CUCTEMHBIN MOJXO sl pEIICHUs TOCTaBIEHHBIX 3aa4;

—  CIOCOOHOCTBIO OMNpENeNsiTh KpYyr 3aJad B paMKaxX IIOCTaBICHHOW II€IM W BBIOUPATH
ONITUMAaJIbHBIE CIOCOOBI MX PELICHUS, UCXOIs M3 JCUCTBYIOIIMX MPABOBBIX HOPM U HMEIOIIUXCS
PECYPCOB M OTPAHUYECHUI.

3. KpaTkoe conepskaHue JUCHUILINHBI:

e (OOuee mpeacTaBjieHHe 0 MPOEKTHON AesiTeTbHOCTH. YTO SBISETCS MPOEKTOM, a 4YTO HET?
Kakue cocraBmsirorue GopMHUpYIOT €ro ycrex?

e dopmupoBanue koMaHAbI TpoekTra. Kak mogoOpaTe KOMaHAy OTHOCHUTEIBHO CHELU(PUKU
MPOEKTa U PaCIpe/IeIUTh POJIU BHYTPH KOMaHIbI?

e KommyHukanuu B komaHje. Kak BEICTPOUTH MPomecchl KOMMYHHKAIMH TaK, YTOOBI /Ui BCEX
Y4aCTHUKOB CBOEBPEMEHHO Obllla JOCTYIHA He0OXoaumast HHpopMarus?

e Onpenenenne wuaen npoekra. OOpa3 mpoaykra mnpoekra. Kak n30exaTh HHepUUu
MBbILLJIEHHs TP reHepanuu  uae? Kak  w3HavanbHO — chopmHMpoBaTh  Takoil oopa3s
MPOAYKTA, KOTOPBIM OyIeT MyTEeBOAUTENIEM Yepe3 BECh MPOEKT?
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e Pazpabotka TpeboBaHuil K pe3yiabTaTy. Kak roBopUTh O TpeGOBAHUSIX CHCTEMHO, HA OJTHOM
SI3BIKE C 3aKA3YMKOM, U30€XKaTh IBYCMBICICHHBIX TPAKTOBOK M HUYETO HE YITYCTUTH?

e bromker m pucku npoekra. Kakue pecypchl HEOOXOAMMO YUUTHIBATH MPU COCTABICHUU
Oromxera? B kakoif MOMEHT HEOOXOIMMO 3aayMaThCsl O puckax? Bo3MOXKHO 1M NIPeIOTBPATUTE U
00e3BpeuTh pucku?

e JKu3HeHHBIH IUKI IPOEKTa. 3a4eM HEOOXOAMMO BHAETh KM3HEHHBIH IUKJI C CaMOro Havasa?
Kak npumeHnsarts 310 BugeHue?

e [InanupoBanue paboT npoekta. PadoTaroT im miiaHbl ¥ KaKUe MOAX0 (bl MOXKHO UCIIOJIB30BAaTh,
4yTOOBI N30€XKaTh OTKJIOHEHUS OT I1aHa?

e Merobl U 33aJ1a4u yNPaABJICHUS MPOEKTaMU Ha dTane peannzanuu. CyliecTByeT I uaeaJbHbIH
MeTO/] YIIPaBJICHHsI IPOEKTOM M KaK BbIOpaTh TOT, KOTOPBIA MOIXOAUT UMEHHO BaM? YTpaBiieHUE
MIPOEKTOM — 3TO 3aj]a4ya Ha 4Yac B JICHb WJIM HETIPEPHIBHOE BOBJICUCHUE?

e Ilpesenrtanus unen. Kak Ha n0060M 3Tane npoekTa yCHelIHO Mpe3eHTOBAaTh WAeH, Iporpecc u
pe3yabTaThl? CTpYKTypa U HHCTPYMEHTHI IIPE3CHTALIUH.

e 3apepuieHue npoekta. Kak 3aKoOHYHMTH MPOEKT Tak, YTOOBI MpojesiaHHble paboThl ObUIM HE
3pst?

4. O6beM yueOHO# TUCHUIJIMHBI

O0beM TUCHUTIJIMHBI
Bup y4eoHoii padoThl Axax, | Actp.
3E
q. q.

O061asi TPYA0EMKOCTD AU CIUILIMHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlabopaTopusbie padoTsl (JIP) - - -
CamocrosiTeqibHasi padora 2,11 76 57
KonTtaktHas camocrositenbHasi pabora 0,4 0,3

2,11
CamocTosiTenbHOE U3YUYEHHE Pa3/1eJ0B JUCIUILIMHBI 75,6 56,7
Bua uTOroBOro KOHTpoJIs: 3a4€T C OLICHKOM

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«TexHosorun uupposoii npompinLiesHocT» (651.B.71B.02.09)

1. Heap THCHUIIMHBI. TTO3HAKOMUTH CIyIIAaTeNell C COBPEMEHHBIMU TEXHOJOTUSIMU ITUGPOBOI
MIPOMBIIIJICHHOCTH M MOJCISIMH WX ONTHMAJILHOTO MPUMEHEHHS B paMKax MPOPECCHOHATBHON
nestensHocTH.  IlpemoctaButh  choymaTensM  HMHQOpPMAIMIO O  COBPEMEHHBIX  HAy4YHO-
WCCIICIOBATENILCKUX TPEHJAAX pa3jMYHBIX O0JIacTell 3HaHWA, (QOPMHUPYIOMIMX COBPEMCHHBIC
1U(POBBIE TEXHOIOTUU TPOMBIIIUIEHHOCTH.

2. B pe3ysbTare uzydeHus JMCHUNJIHHBI 00yYAIOMIMACS TOJIKEH:

Obnadamse cnenyrmUMA KOMIETSHIIMSIMA U UHANKATOPAMH

VK-1.2; VK-2.6; YK-2.8

3uame:

— TIOHSATHSI W TEPMHHBI, CBS3aHHBIC CO «CKBO3HBIMH» IH(PPOBBIMH TEXHOJIOTHSIMH W WX
CyOTEeXHONOTHSIMHE ISl TU(PPOBOI SIKOHOMUKH, BKIIIOUAsk TU(POBYIO TPOMBIIIIIIEHHOCTH

—  OCHOBHBIE TEH/ICHIIMU W HATIPABIICHUS Pa3BUTHsI COBPEMEHHOU MTPOMBINIIIEHHOCTH B MUpe U PD;
—  OCHOBHBIC THITBI M BHJIBI TEXHOJIOTHH IIU(PPOBOH SKOHOMHKH.

Ymems:

— TIPUMEHSTH IOJTYYCHHBIE 3HAHWS JUIS aHajdn3a W OICHKH 3(PPEKTUBHOCTH HCCIIETyeMOTO
MIPOMBIIIIJIEHHOTO 00BEKTa/IpeANPUATHS/KOMIaHUH/TIpoIiecca;
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— BbIOMpaTh Haumbojee MOIXOJSAIINE «CKBO3HBIE» LHUQPPOBBIE TEXHOJOTUH, WHCTPYMEHTHI U
METOAMKH JIsi pa3paboTKU mporpammbl HU(POBOI TpaHchopMmanuu OU3HEC-TIPOLECCOB, OM3HEC
Mojiesiel, KoMIaHui, MpoQeccuOHAIBHOMN 1eATeIbHOCTH.

Bnademu:

—  CHOCOOHOCTBIO CIIPABIIATHCA C pUCKaMU LKU(POBOM cpelibl U JOOMBATHCS ycliexa B HEell;

—  CHOCOOHOCTBIO aHATM3UPOBATH MPOIIECCHl POPMUPOBAHUS U PUCKH IIU(PPOBOI CPEIbI, BHISIBIISS
TEHJICHIIMY Pa3BUTHUS KIFOUYEBBIX [U(PPOBBIX TEXHOJIOTUH.

3. KpaTkoe coaep:kaHue TUCHUILINHBI:

e Tema 1. MupoBble TpeHIBI B pa3BUTUU MUGPOBOM NPOMBINUICHHOCTH. HamumoHambHas
TeXHoJiornueckass unuunarusa. Peinkn HTU.

e Tema 2. HanpaBnenue «TexHer» (mepeaoBbie MPOU3BOICTBEHHBIC TeXHOJOTHH) HanmonanpHOM
TEXHOJIOTUYECKOI MHUIIMATUBEI. MerarnpoekTt «Padbpuku Oyaymeroy». L{ndposas mpoMBIIIIIEHHOCTb.
e Tema 3. JlopoxkHas KapTa IO pPa3BUTHIO «CKBO3HOW» Lu(poBoii TexHosoruu «Hobie
MIPOM3BOJICTBEHHBIC TEXHOJIOTUN» (B pamkax (enepanpHoro mpoekra «l{udpoBsie TexHOIOTHN
HalMoHaIbHOM mporpamMmbl «lludpoBas s3xoHOMEKA Poccuiickoit denepariumy).

Tema 4. HudpoBoe npoektupoBanue u Mmoaenuposanue (Smart Design). Llndporie nBoitHUKH
1 11U POBLIE TEHHU.

e Tema 5. BricokomnpousBoautenbHbie BeruuciaeHus. HPC.

e Tema 6. PoboTtoTexHuka u ceHcopuka. [ [poMBITUICHHBI HHTEPHET.

e Tema 7. TexHonoruu 0ecripoBOAHOM CBSI3H.

e Tema 8. KBaHTOBbIE TEXHOIOTUHU.

e Tema 9. Cucremsl pacrpeesIieHHOTO PEecTpa.

e Tema 10. bonpmue nanapie. MammHHOE 00YYCHHE.

e Tema 11. TexHonoruu BUpTYaJbHON U IONOJIHEHHON pPEaIbHOCTH.

e Tewma 12. UckyccTBeHHBIN HHTEIUIEKT. HelpoTeXHOIOTHH.

e Tewma 13. Jlazepusie Texnosnoruu. Goronuka.

e Tewma 14. Bo3oOHOBIsIeMble UCTOYHUKHU dHEeprun. HoBas sHepreTuka.

e Tema 15. Ctpoutenscto. BIM TexHonoruu.

e Tema 16. [{udposas MmenunmHa.

4. O6beM yueOHO# JUCHUIJIHHBI

O0beM TUCHUTIJIMHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
q, q.

O01asi TPYA0EMKOCTh M CHUTLIHHBI 3 108 81
KonTrakTHasi paboTa — ayAUTOPHbIE 3aAHATHS: 0,89 32 24
Jlekun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlabopaTopusbie padoTsl (JIP) - - -
CamocTosiTeibHasi padoTa 2,11 76 57
KonTakTHas camocTosiTenbHas paboTa 0,4 0,3

2,11
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI 75,6 56,7
Buja uTOroBOro KOHTPOJIS: 3a4€T C OlIEHKOI

AHHOTanus padoyeil NPOrpaMMbpl JUCHHIIMHBI
«OCHOBBI METPOJIOTHH, CTAHAAPTH3ALHUS U oLleHKa cooTBercTBUs» (51.B.J1B.02.10)

1. leap AuCHUNIMHBI: CHOPMHUPOBATH KOMITETEHIIMA OOYYAIOIIETOCS B OOJIACTH TEOPETUUYECKHUX
OCHOB M TPAKTHYECKUX METOJOB OOecreueHHs] €IMHCTBA M3MEPEHMH M CHOCOOOB JOCTHIKEHHS
TpeOyeMoll TOYHOCTH HW3MEpEHUH, MpoBeleHUs padoT IO OLEHKEe KayecTBa MPOAYKLHU IO
CTaHJapTaM, a TAK)KE OCYILECTBJICHUIO NTPOLIEYP MOATBEPKICHHUS COOTBETCTBUSI TOBAPOB.

2. B pe3yabTare n3yueHus JMCUMIJIMHBI 00y4AIOMIMIACS JOJI/KEH:
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Obnadams CIETYIOIAMA KOMIETCHIIMSIMHA W WHIANKATOPAMH:

YK-2.1; YK-2.2

3uamo:

— HOPMATUBHO-IIPABOBYIO 6213y CTaHAapTu3anuu, MCTPOJIOTHUU, TOATBCPIKACHUA COOTBECTCTBUA

—  (hopMBI IOATBEPIKICHHS COOTBETCTBHUS MOTPEOUTEIHLCKUX TOBAPOB

Ymemn:

— TPOBOAMTH W3MEPEHHUs, o0padarbiBaTh, OQOPMIIATH U AHATU3UPOBATH HMX PE3YJIbTATHl IS
o0ecrnieueHus 3aJaHHBIX TEXHOJIOTHYECKUX ITApaMETPOB;

- MNPUMCHATH OCHOBHBIC IMOJIOKCHUS MCTPOJIOTHU JI 06CCHC‘-ICHI/I$I CAUHCTBaA I/I3MepeHI/II71 IyTeM
MTOBEPKH M KATMOPOBKH CPEJICTB U3MEPCHHUIA;

—  WCIOJb30BaTh AKTyallbHbIC JOKYMEHTHI (TEXHHYECKHE PEIJIAMEHTBI, CTaHIApThl U Jp.) B
npodeccCHOHATEHOM I TEIILHOCTH;

- y4aCTBOBAaTh B IMpOHCAYPC MOATBCPKACHUA COOTBCTCTBUA BBIHYCKaeMOﬁ Ha OpCAIIpUATHU
MPOYKIIMH IS TIOBBIIICHUS €€ KOHKYPEHTOCITOCOOHOCTH.

Bnaoems:

—  CIIOCOOHOCTBIO  HCIIONB30BaTh  HOPMATHBHBIE  IPABOBbIE  JTOKYMEHTHI B CBOEH
podeccuoHaIbHOM IeATEIIBHOCTH;

— TOTOBHOCTHIO BBIOMpaTh CPEJICTBA M3MEPEHHH B COOTBETCTBHHM C TPEOYEMOW TOYHOCTBIO W
YCII0BUSAMHA 3KCHJIyaTaIII/II/I;

— CIIOCOOHOCTBIO CJIeJoBaTb MCTPOJIOTMYCCKMM HOpPMaM MW IIpaBUJIaM, BBIIIOJIHATH Tp€6OBaHI/IH
HaIlMOHAJIBHBIX U MEXyHApPOAHBIX CTAaHAAPTOB B 00JaCTU NPO(ECCHOHAIBHON 1EATEILHOCTH.

3. KpaTkoe coaep:kanue QTUCHUILIHHBI:

Paznen 1. OcHoBBI MeTpoOTIOTUM

e  MeTpoJiorus Kak BUJl J€ATeIbHOCTH

e TocymapcTBeHHas cucTema oOecIeueHUs €IMHCTBA U3MEPESHUM

e Kiaccudukarms MeTo10B B CpEICTB U3MEPCHUH

e To4YHOCTH METOAOB M PE3YIABTATOB U3MEPEHUN

o IloBepka u KaaTuOpPOBKA CPEICTB U3MEPEHUM

Paznen 2. CrannapTuzanms

o KauecTBO U TEXHUUYECKOE PETYIUPOBAHUE

e TexHuueckue periiaMmeHTbl

e llenu, npuHUMIBI U METOABI CTAHAAPTU3ALUN

e Cucrema cranmaptuzamnuu Poccuiickoit @eneparuu

o PernonanvHas u MeXayHapOHAs CTaHJAPTHU3ALIMS

Pasnen 3. OneHka cOOTBETCTBUSI

e @OpMBI OLIECHKH COOTBETCTBHUS

e lloaTBepxaeHne COOTBETCTBUS

o OOs3arenbHast U JOOPOBOJIbHAS CepTUDUKALIMS

e JlexmapupoBaHHE COOTBETCTBUS

e Cucrema 00s3aTEIBLHOTO MOATBEPKICHUS COOTBETCTBUA B ycioBusX EBpasuiickoro corosa
(TamoxeHHOTO COM03a)

o Ilpu3HaHue pe3ynbTaTOB MOATBEPKACHUS COOTBETCTBUS

4. O6beM yueOHO# TUCHUIIJIMHBI

O0beM TMCUMILTHHBI
Bup y4yedHoii padoTsl Axax | Actp.
3E
4. 4.

O01asi TPYA0EMKOCTh M CIUILIHHBI 3 108 81
KonTrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHSL: 0,89 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
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JIaGoparopusie padotsl (JIP) -
CamocTosiTeJIbHasi padoTa 2,11 76 57

KoHnTakTHas camocrosiTenbHas paboTa 511 0,4 0,3
CamMocCTOosITEeIbHOC H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI ’ 75,6 56,7
Bua uTOroBOro KOHTpOJIf: 3a4€T C OLICHKOM

AHHOTANMA paGoyeid MPOrpaMMbl JUCHUIIAHDI
«IIpakTuku cucremuoi nm:xkenepun» (b1.B./[B.02.11)

1. Hesb AUCHMILIMHBI. OCBOGHHE HanOoJee YHUBEPCAIbHBIX MPAKTUK CHUCTEMHON WH)KEHEPUH,
MO3BOJISIIOIIMX CYIIECTBEHHO YCKOPUTH MPOJBM)KEHHUE CIEIUAINCTOB MO KapbepHOW JIECTHHIIE.
[IpakTUKH CHCTEMHOH HWH)XEHEpUHM HAmpaBlIeHbl Ha MUHHMH3AIHMIO TPOEKTHBIX PHCKOB IyTEM
CHIDKEHHUS HEOTPEAeIEHHOCTH B TOCTAHOBKE 33/1a4i U MPUHLUITUATBHBIX HHKEHEPHBIX PEIICHUSX.
2. B pe3yabTare H3y4YeHUs JHCHHUIIMHBI 00yYAIOMMIiCS TOIAKEH:

Obaaoams clieqyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH

YK-1.1; VK-1.3; YK-1.5

3namo:

—  METOJIbl aHaJIM3a U CUHTE3a CUCTEM;

—  (hopmanbHBIE MOJIETH CUCTEM;

—  CpelcTBa CTPYKTYpPHOT'O aHAIU3a;

—  METOJIOJIOTHIO CTPYKTYPHOT'O CUCTEMHOT'O aHAJIM3a U IPOSKTUPOBAHMUS,

—  MoJenu OU3HEec-IPOLECCOB;

—  MOJIEJH IUCKPETHBIX OOBEKTOB U SIBICHUI pPEalbHOTO M BUPTYaJIbHBIX MUPOB;

—  MareMaTH4YeCcKHe MOJIeIH HH(POPMAMOHHBIX POIIECCOB;

Ymemy:

—  OIpeAensATh OCHOBHbIE NOTPEOHOCTH CTEHKXOJAEpOB (Ha3HauyeHUE) U  (POpMYIUPOBATH
TpeboBaHus K 3PPEKTUBHOCTH.

—  ONpedensiTh CUEHapuu (QYHKIMOHUPOBAHHS, OCHOBHBIE (DYHKIIMM CHUCTEMBI, BBIIIOIHATH
(GYHKIIMOHATBHYIO EKOMIO3UINIO U (OPMYTUPOBATH (YHKIIMOHATBLHBIE TPEOOBAHMS.

—  3aIIWIIATh KOHLEMIIHNIO, COOMpATh MOTPEOHOCTH U TPeOOBaHUS, MOIEPHPOBATH COBEIIAHUSI.

— paspabaTbIBaThb CUCTEMHYIO apXHMTEKTypy, MHUCaThb TEXHUYECKHUE TpeOOBaHUS U (POPMHPOBATH
TEXHUUYECKOE 3a/1aHHUE.

Braoems:

—  CIOCOOHOCTBIO OCYIIECTBIIATh KPUTHUYECKHM aHamu3 MpoOJIEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOTI'0 TI0/IX0/1a, BEIPaOaThIBATh CTPATETHIO IEHCTBHIMA

—  CIIOCOOHOCTBIO OCYIIECTBIIATH TIOUCK, KPUTHUECKUI aHAIN3 U CHHTE3 HH()OpMAIHH, IPUMEHSTh
CHCTEMHBIH MOAXO]] ISl peIlieHHsI TOCTAaBIEHHBIX 33/1a4, B TOM 4KcJie B IU(PPOBOM cpefie

3. Kpatkoe cofep:kanue AUCHUINIUHBI:

Pa3neu 1. BBenenne B NpPAaKTHKH CHCTEMHON HHKEHEPHHU

Pasnen 2. Ananu3 norpedHocTeili U TpeOOBaHUI

e PazneneHne 30H OTBETCTBEHHOCTU

e JlorpeOHocTH U TpeOOBaHUS

Pa3nen 3. Konuenuus ucnosibzoBanusi (Concept of operations)

e DyHKIMOHAIBHOE MOJEINPOBAHNUE UCIOJIB3YIOUIEH CUCTEMBI

e Mojenu )XKM3HEHHOTO IHKJIa

e  busHec-ananus

e Omnpenenenne rpaHUL] CHCTEMBI

Pasnen 4. Onpenenenune cucrembl (System definition)

e DyHKIHMOHATBLHOE MOAETUPOBAHUE CHCTEMBI

e Onpenenenue apXUTEKTYpPbl CUCTEMBI

e Cucremnas cnenudukanus

4. O0beM y4eOHOH JUCHUIIMHBI
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O0beM TUCHUILTHHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
4, 4.

O01masi Tpy10€eMKOCTh M CHUTLITHHbBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlexun 0,44 16 12
[IpakTuueckue 3ansatus (113) 0,44 16 12
JlabopaTtopHsie paboTsl (JIP) - - -
CamocTosiTesbHasi padoTa 2,11 76 57
KoHTtakTHast camocTosTeNbHas paboTa 0,4 0,3

2,11
CamocTosiTeIbHOE U3YUCHHE Pa3JIeTI0OB JUCIIUILIMHBI 75,6 56,7
Bua uTOroBoro KOHTpoJIs: 3a4€T C OlIEHKOM

AHHOTanusa padoyeil NPOrpaMMspl JUCHHUILJIMHBI
«OcHOBBI IKOHOMUYeCKOi dPPexkTBHOCTH TpousBoacTBa» (651.B./[B.02.12)

1. Heap aUCHMIJIHMHBI. CHOPMHUPOBATH HKOHOMHUYECKOE MBILIUIEHHE U CIIOCOOHOCTb
KBaJTM(UIIMPOBAHHOW OIIEHKH PE3EPBOB MOBBIMICHHS () (HEKTUBHOCTH POU3BOJCTBA Y HHXKEHEPHO-
TEXHUYECKUX KaJPOB IPOMBILUIEHHOTO IPEIIPUSITHSL.

2. B pe3yJbTaTe H3y4YeHUs] AUCHHUILIMHBI 00y4ar0IMIC 0JI2KeH:

Obaadoams clenyOIUMUA KOMIETEHIIMSIMA U UHAUKATOPaMHU:

VYK-10.1; YK-10.2