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1. OBIIME ITOJIOXKEHUA

1.1. OcHoBHasi mnpodeccnoHaJbHass o0pa3oBaTejibHAs TMPOrpaMMa BbICIIETO
o0pa3oBaHusl - MPOrpaMMa MoJAroTOBKU 0aKajaBpoB (jajiee — mporpaMma 0akajiaBpuara,
OOIl 6GakajsaBpuaTa), peaqu3yemas B COOTBETCTBHH C (hefepaabHbIM TOCYIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM BBICIIEr0 00pa3zoBaHHs (eAepalbHBIM TOCYAapCTBEHHBIM
OIOKETHBIM 00pa30BaTENbHBIM YUPEKIACHUEM BbICIIEr0 oOpazoBanHus «Poccuiickuii XMMHKO-
TeXHoJornueckui yHusepcurer umenu .M. Menaeneesa» 1no HampaBiI€HUIO MNOATOTOBKH
18.03.01 Xwumwmueckass TexHOJOTHs, Npoduib «XUMHUYECKas TEXHOJOTHUS MAaTepUuajIoB |
npuOOpPOB 3JEKTPOHHOW TEXHWKM W HAHOIJIEKTPOHUKWY», TPEACTABISAET COOOW KOMILIEKC
OCHOBHBIX XapaKTepUCTHK 00pa3oBaHMs, OPraHM3alMOHHO-TIEAArOTUYECKUX YCIOBUH, GopM
aTTeCTallly, KOTOPBIN MPEICTABICH B BHUJIE OOICH XapaKTEepUCTUKH MPOTrpaMMBbl OakajaBpuaTa,
yueOHOro miiaHa, KajJeHJIapHoro yueOHoro rpaduka, pabodyux mporpaMM IUCIUILUIUH, TPOrPaMM
NPaKTHK, OLIEHOYHBIX CPEACTB, METOJANYECKIX MAaTEPHAJIOB.

1.2. HopmaTuBHbIe JOKYMEHTHI /Uil pPa3padoTKH NporpamMmbl fakajaBpuaTa Mo
HAINIPABJICHUIO MOATOTOBKH COCTABJISAIOT:

- @®enepanbhblii 3ak0oH oT 29.12.2012 r. Ne 273-®3 «O6 o0pa3oBaHuu B
Poccniickoit denepanuny;

- [Tpukaz MunoOpuayku Poccun ot 11.08.2016 r. Ne 1005 «OO6 yrBepxaeHUU
(denepasbHOro TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa BBICHIEr0 OOpa30BaHUS IO
Hanpasienuto moarotoBku 18.03.01 Xwummueckas TexHosorusi (ypoBeHb OakajaBpuaTa)
(3apeructpupoBano B Muntocte Poccum 29.08.2016 r. Ne 43476) (manee — ®I'OC BO mno
HarpasieHuto noAarotoBku 18.03.01 Xumuueckas Texnomnorus (ypoBeHb OakanaBpuara);

- [Tpuka3 MunucrepcTBa oOpa3oBaHuss M Hayku Poccuiickoit denepanuu ot
19.12.2013 1. Ne 1367 «O6 yrBepxkaeHun Ilopsaka opraHuzalu M OCYIIECTBICHUS
00pa30BaTeNbHON JeATENIBHOCTH 0 00pa30BaTEIbHBIM MPOrpaMMaM BBICILIETO OOpa30BaHUS —
nporpamMMam OakajaBpuaTa, IporpaMMam ClelualuTeTa, IporpaMMam OakaiaBpuaTay.

1.3. O0mas xapakTepucTHKA NPOrpaMMbl HakajiaBpuaTa

Leasio mporpaMmmsl 6aKkajiaBpuaTa sBISETCS CO3/IaHUE U OOYYarOIIUXCS YCIOBUN
JUIs TIPUOOpETEeHUs] HEOOXOIUMOro JJsi OCYLIECTBICHHMS MPO(EeCCHOHATBHONW IesTeITbHOCTH
YPOBHSI 3HAaHWH, YMEHHIA, HABBIKOB, ONBITA JEATEIHHOCTH M TOATOTOBKU K 3alIUTE BBHITYCKHON
KBaMpuKannoHHo# pabotsl (BKP).

[Tonyyenne oOpa3oBaHHsI IO TporpamMme OakajaBpuaTa JOIYCKAaeTCs TONBKO B
00pa3oBaTeNbHON OpraHU3aIMK BBICIIET0 00pa30BaHus (Jlajiee - OpraHu3aus).

OO6yuenue 1o mporpamme OakajgaBpuaTa B OpPTaHM3AIllMU OCYIIECTBISETCS B OYHOM
dbopme oOyueHusl.

O6beM mporpaMMbl OakanaBpuara cocrasisieT 240 3a4eTHBIX €AUHMIL (Janee - 3..) BHE
3aBHCUMOCTH OT NPUMEHSEMbIX 00pa30oBaTelIbHBIX TEXHOJOTUH, peaau3ald MpOrpaMMBI
OakayaBpraTa C MCIIOJIb30BaHUEM CETEBOW ()OPMBI, peain3allii MporpaMMbl OakajaBpuaTa 1o
UH/IMBUYaJIbHOMY Y4€OHOMY IUIaHy, B TOM YHCJIE€ YCKOPEHHOTO 00yUeHHs.

Cpox noydeHus: o00pa3oBaHus 0 MporpaMMe OakagaBpuara:

- B OuHOW (opme oOyueHHs, BKIIOYAs KaHUKYJbI, MPEJOCTaBJIIEMbIE IOCIE
IPOXOXKJIEHUS TOCYAAPCTBEHHOM HMTOrOBOM aTTECTallid, BHE 3aBUCHMOCTH OT NPUMEHSEMBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH cocTaBisieT 4 roga. O0beM mporpamMmbl OakagaBpraTa B OYHON
dbopMe oOyueHus1, peaTn3yeMblil 3a OJUH Y4eOHBIN oI, cocTaBisieT He 6omnee 60 3.e.;

- npu OOy4eHHHM MO WHAUBUAYAIbHOMY Y4eOHOMY IJIaHy BHE 3aBHCHUMOCTH OT
dbopmbl 00yUeHHUsI COCTABISIET HE OoJiee CpoKa MOJYyYeHHUsS] 00pa3oBaHUs, YCTAHOBICHHOTO IS
COOTBETCTBYIOLIEH (hopMBbI 00ydeHHUs, a MpH OOYYEHUH MO HHIUBUAYAILHOMY IUIAHY JHUI] C



OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI MOXKET OBITh YBEJIHMYCH IO MX JKEJIaHUIO He Ooliee
yeM Ha | TOA MO CPaBHEHMIO CO CPOKOM IOJyYeHHs OOpa3oBaHMA Ui COOTBETCTBYIOLICH
dbopmbl 00yueHuss. OObeM IporpaMmbl OakajiaBpuara 3a OJUH y4e€OHBIN TOJl IpU 00yYEeHUHU IO
WH/IMBUYaJIbHOMY IIJIaHYy BHE 3aBUCUMOCTH OT (pOpMbI 00OyueHHsI HE MOXKET COCTaBJIATh Ooee
75 3.e.

KonkperHslii cpok mnoiydeHuss oOpa3oBaHusT M 00bEM NporpaMMbl OakanaBpHara,
peanr3yeMblii 32 OJIMH YYeOHBIN TOJT 110 WHAUBUYAIBHOMY TUIAHY ONPEIEISIFOTCS OpraHnu3aIuei
CaMOCTOSITENILHO B MIPEJiesiaX CPOKOB, YCTAHOBICHHBIX HACTOSIINUM ITYHKTOM.

[lpu peanmsanuu nporpaMMbl  OakajaBpuaTa OpTaHU3aIMsl BIpPaBe MPHUMEHSTh
AIIEKTPOHHOE 00Y4YEHHUE U JUCTAHIIMOHHBIE 00pa30BaTEIbHbBIC TEXHOIOTHH.

[lpu oOyyeHMM JHIl C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMU 3JI0OPOBBS DIIEKTPOHHOE
o0y4eHHe W JUCTAaHIMOHHBIE OOpa30BaTEeNbHBIE TEXHOJOTHH JOJDKHBI TPEAyCMaTpHBATh
BO3MOXKHOCTb MpHEMa-Tiepeiadd WHPOPMAIIMU B JIOCTYITHBIX Il HUX OpMax.

Peanmzanus mporpaMmel 6akaaBpraTa BO3MOKHA C UCTIOIb30BAHUEM CETEBOW (DOPMBI.

OOpasoBarenbHasi JIEATEIBHOCTh IO TporpamMMe OakajgaBpuaTra OCYIIECTBISICTCS Ha
roCyIapCTBEHHOM #A3bike Poccuiickoit denepanuu, €Ciad WHOE HE ONPEACIICHO JIOKAIbHBIM
HOPMATHUBHBIM aKTOM OpPTaHU3aIUH.

CTpykTypa nporpamMmMsbl 0akajaaBpHaTa BKJIKYaeT 00513aTeJIbHYI0 YacTh (0a30BYI0)
U 4aCTh, (POPMHUPYEMYI0 YHACTHUKAMH 00pa30BaTeJIbHbIX OTHOLICHUI (BAPMATHBHYIO).

Orto obecrieynBaeT BO3MOXKHOCTh pealu3ali MporpaMM OakalaBpuaTa, HMEIOIINX
Pa3IUYHYI0 HANpaBICHHOCTh (Mpoduiib) 00pa3oBaHWS B paMKaxX OJHOTO HAIPABJICHUS
MOATOTOBKH (JaJiee - HanpaBJICHHOCTh (MMPOQHUIIB) MPOTPAMMBI).

[IporpamMma GakanaBpuaTa COCTOUT U3 CIEIYIOIIHUX OJIOKOB:

baok 1 «/lucuuniauebl (MOAYJM)», KOTOPBIH BKIHOYAET IUCHMIUIMHBI (MOIYIH),
OTHOCsIMecs K 0a30BOM 4YacTH NPOrpaMMbl, W AUCHMILIMHBI (MOIYJH), OTHOCAIIUECS K €€
BapHaTUBHOMW 4acCTH;

Bbaok 2 «IlpakTukm», KOTOPHI B MOJHOM 0OBEME OTHOCUTCS K BapHaTUBHOM 4acTH
IIPOrpPaMMBl;

Baok 3 «locynapcrBeHHasi MTOroBasi arrecTals», KOTOpPBHI B TMOJIHOM OObeMe
OTHOCHUTCS K 0a30BOM YacTH MNpPOrpaMMbl U 3aBEpIIACTCS IPHUCBOCHHEM KBaJM(UKAIIH,
YKa3aHHON B MEpe4yHE HaIlpaBJIEHUH IOJTOTOBKM BBICIIEr0 OOpa30BaHMs, YTBEPKIACHHOM
MunucrepcTBOoM 00pazoBanus U Hayku Poccuiickoii ®eneparui.

CrpykTypa nporpammsbl 0aKajJaBpuara

CIDYKTYDA TIDOrDAMMEL GaKalaBhHaTa O6beM mporpaMMbl OakajaBpuara B

PYKTypa porp p 3a4ETHBIX eIMHUIIAX
Jucuuniuael (Mo1ynn) 216

brox1 baszoBas yacth 115
BapuaTtuBHas yacts 101
[TpakTuku 18

bnok 2 P
BapuaTtuBHas yacte 18
["ocyapcTBeHHAsi HTOTOBas ATTECTAIUS 6

bnok 3
basoBas 4acTs 6

O0beM nporpamMmbl 6akagaBpuaTa 240

JucuuruimHel (MOIYyJHM), OTHOCSIIMECS K 0a30BOi YacTH MporpaMMmbl OakanaBpHara,
SBJISIIOTCS] 0053aTEBHBIMU U1 OCBOCHHUS 00YYarONIMMCSI BHE 3aBUCHMOCTH OT HAlpPaBJICHHOCTH
(mpo¢uist) mporpamMmMbl OakanaBpuaTa, KOTOPYI OH ocBauBaeT. HabGop nucrumiuun (Moxyneii),
OTHOCSIMXCS K 0a30BOM dYacTH MporpaMmbl OakanaBpuaTa, OpPraHM3AMs  ONpeesseT




CaMOCTOSTEIbHO B o0Obeme, ycraHoBieHHOM HacrosuiuM PI'OC BO, ¢  yderom
COOTBETCTBYIOILIEH (COOTBETCTBYIOIIMX) IPUMEPHON (IIPUMEPHBIX) OCHOBHON (OCHOBHBIX)
obOpazoBarenbHON (00pa30BaTEIbHBIX ) IPOTPAMMBI (IIPOTPAMM).

JMcuuIumHel (MOYM) 10 GHII0cOpUH, HCTOPUN, HHOCTPAHHOMY SI3bIKY, O€3011aCHOCTH
YKU3ZHEJEATEIIbHOCTH Pean3yroTcsl B paMkax 0a30Boil yactu brnoka 1 «Jlucuuminuel (MOIYIIH)»
nporpaMMmel OakanaBpuara. O0beM, collepKaHne U TOPSAOK PeaU3aliy YKa3aHHbBIX JUCIHILTHH
(Momyseil) onpenensoTcsl OpraHu3aluell CaMOCTOSITENTBHO.

JucuumuimHel (MOAYIN) 10 (PU3UUECKON KYJIBTYpE U CIIOPTY PEATU3yIOTCSA B PAMKAX:

- 6a3oBoii yactu broka 1 «/lucuuminnel (MOIYyIM)» MporpaMMbl OakanaBpuaTa B
o0beMe He MeHee 72 akaJeMUYeCKUX 9acoB (2 3.€.) B OUHOU ¢opme 00yUueHus;

- AJIGKTHBHBIX JNUCHUIUIMH (MOIynel) B o0ObeMe He MeHee 328 akaJeMUYeCcKHX
4yacoB. YKa3aHHbIE aKaJIEMUYECKUE Yachl SBISIOTCA 00513aTENbHBIMU 11 OCBOCHMS U B 3.€. HE
MePEeBOATCS.

JucuumauHel (MOIYaM) MO (PU3NYECKOW KYJIbTYpPE U CIIOPTY PEalMU3yIOTCSl B MOPSAJIKE,
YCTaHOBJICHHOM oOpraHuzanueil. [[ns MHBamMAOB W JHIl C OTPAaHMYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsl OpraHM3allMsl YCTaHABIMBAET OCOOBIM MOPSAJOK OCBOEHMS JUCLMIUIMH (MOAYJIEH) 1O
bu3UYECKOI KyJIbTYpE U CIIOPTY C YUETOM COCTOSIHHSI X 37J0POBbSI.

JlucuumiuHel (MO1yJin), OTHOCSIIMECS K BApUAaTUBHOM YacTu IporpaMMbl OakajiaBpHuara,
U TIPaKTUKH OIPEACISIIOT HaIpaBiIeHHOCTh (Mpoduiab) mporpaMmbl OakanaBpuata. HaGop
JUCLUIUIMH (MOAYJEH), OTHOCALIMXCS K BapUAaTHBHOM YacTH IporpaMMbl OakanaBpuara, U
MPAKTUK OpPraHHU3aIs OIpeAeNsieT CaMOCTOSTENbHO B O0BbEME, YCTAaHOBJICHHOM HACTOSIIUM
®I'OC BO. Ilocnme BpIOOpa 0O0y4YarONIMMCS HAMPABICHHOCTH (MPO(UIIs) MPOrpaMMbl, HaOOp
COOTBETCTBYIOIIUX JUCIHILINH (MOJyJIeH) U MPAKTUK CTAHOBUTCS 00SI3aTENbHBIM JJISi OCBOCHHS
00yJaronuMcs.

B bBuox 2 «lIpaktuku» BXOAAT YydeOHass M TNPOM3BOJACTBEHHAs, B TOM 4YHCIE
peIUIUIOMHAs, TPAKTUKH.

Tun yd4eOHON NpakTUKKW — MPAaKTUKA IO MOJYYEHHUIO MEPBUYHBIX NMPO(HECCHOHATBHBIX
YMEHHMH U HaBBIKOB, B TOM YHCJI€ IEPBUYHBIX YMEHUH U HABBIKOB HayYHO-MCCJIEI0BATEIIbCKON
NeSITETbHOCTH.

CriocoOsl npoBeieHus1 yueOHOM MPAaKTUKK: CTallMOHApHAasl; BbIE3HAsL.

Tumnbl MpoU3BOACTBEHHOMN MPAKTHKU:

- IpaKTUKa IO  MOJY4YEHHIO  NpOo(EeCcCHOHATBHBIX  YMEHHMM M OmbITa
MpoQeCCHOHAIBHON JESTENHHOCTH;

- TEXHOJIOTUYECKas MPAKTHKA;

- nejarornyeckast pakTHKa,

— Hay4YHO-UCCIIEJOBATENIbCKas padoTa.

CriocoOsl MpoBeIeHUsI TPOU3BOJCTBEHHON MPAKTUKU: CTallMOHAPHAs; BbIE3HAsI.

[Ipenaumomuas OpakTUKa  MPOBOJIUTCS st BBITTOJTHEHHS BBIITYCKHOM
KBaJIM(DUKAIIMOHHOM paboThI U ABJISETCS 00s13aTEIbHOM.

IIpu pa3paboTke mporpamm OakanaBpuaTa OpraHM3alUs BBIOMPAET THIIBI NMPAKTHK B
3aBUCUMOCTH OT BHJAa (BHAOB) JEATETLHOCTH, Ha KOTOpPHIH (KOTOpHIE) OpPHUEHTHpOBaHA
nporpamMma OakanaBpuaTta. OpraHusanus BIpaBe NPEeIyCMOTPETh B MporpaMMe OakanaBpuaTa
UHBIE TUIIBI IPAKTUK JOMOJIHUTEIBHO K YcTaHOBIeHHBIM HacTosium OI'OC BO.

VYyeOHast ¥ (WIM) MPOU3BOJCTBEHHAS MPAKTHUKU MOTYT HPOBOAUTHCA B CTPYKTYPHBIX
NOJIpa3IeNIEHUsIX OPraHU3allu.

Beibop MecT mpoxokIeHUs MpakTHUK JUIs JIMI C OTPaHHMYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsSI MIPOU3BOJAUTCS C YYETOM COCTOSIHUSL 3J0POBBS OOYdYaloOUIMXCS U TpeOOBaHHMM IO
JIOCTYITHOCTH.

B bnox 3 «locymapcTBeHHas WTOroBas AaTTECTALMs» BXOAMT 3alIUTAa BBITYCKHOMN
KBaIM(UKAIIMOHHOM paboThl, BKIIOYas MOJATOTOBKY K MpOLEAYype 3allMThl U MPOLEnypy



3alUTHI, & TAKXKE MOJIMOTOBKA K C/laye M c/1aya ToCyIapCTBEHHOIO SK3aMeHa (eCiu OpraHu3alus
BKJIFOYMJIA TOCYJJAPCTBEHHBIN K3aMEH B COCTAB rOCYIapCTBEHHOW UTOTOBOM aTTECTAIUN).

[IporpamMmsbl OakanaBpuarta, coieprKallue CBEICHHS, COCTABISAIONINE TOCYIapPCTBEHHYIO
TaliHy, pa3palaThIBAIOTCS M PEATH3YIOTCS TMPU CO3JAHUHM YCIOBUH U C COOJIOJICHUEM
TpeboBaHMil 3aKOHOaTENbCTBA Poccuiickoit Deaepaninu 0 TOCy1apCTBEHHOU TaliHEe

Peanmuzanuss wactu (dacteid) oOpa3oBaTENbHONW MPOrpaMMbl W TOCYJapCTBEHHOMH
UTOTOBOM aTTECTAllUM, COJEpKalled HayuYHO-TEXHUYECKYI0 HH(OpMaLHIO, MOAJIEKAILYIO
AKCIIOPTHOMY KOHTPOJIIO, U B paMKaxX KOTOPOH (KOTOPBIX) O CTYJIEHTOB JOBOJSTCS CBEACHUS
OTPaHUYEHHOr0 J0CTyna M (WiM) B Y4eOHBIX LEJISIX HCIHOJIb3YIOTCS CEKpeTHbIe 00pa3ilbl
BOOPYKEHUS, BOEHHOM TEXHUKH, NX KOMIUICKTYIOIINE U3/CIINsI, HE JOMYCKAETCsl C IPUMEHEHUEM
AIEKTPOHHOTO 00Y4EHHUS, AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI.

IIpu paspaborke mporpaMMbl OakanaBpuaTa oOydaromIMMci — OOeCIeunBaeTCs
BO3MO>XHOCTh OCBOEHUS JUCHHILTUH (MOYJIei) 1o BEIOOPY, B TOM YHUCIIE CIIeLUATbHbIC YCIOBHS
WHBAJIMJAM M JIMI[AM C OTPAHHMYECHHBIMA BO3MOXXHOCTSIMH 3JI0POBBsSi, B 0ObeMe He MeHee 30
MPOLIEHTOB 00beMa BapuaTuBHON yacTu bioka 1 «ucuumniusel (MOIyIN)».

KonuyecTBO yacoB, OTBEJEHHBIX Ha 3aHATHUS JIEKIIMOHHOTO THUIMA, B 1eJioM 1o bioky 1
«ducrumnunel (MOJIyNN)» JTOJKHO COCTABIATh He Oojiee 50 MPOIEHTOB OT OOIIEro KOJIUYEeCTBa
YacoOB ayJIMTOPHBIX 3aHATHUM, OTBEJEHHBIX HA peajin3aluio JanHoro bioxa.

[IpodunpHas HanmpaBIEHHOCTH MPOrpaMM OakanaBpuaTa onpeaenseTcss 00pa3oBaTeIbHOM
opraHu3aiyeii, peaausyrole o0pa3oBaTEeIbHYI0 MPOrpaMMy IO  COOTBETCTBYIOIIEMY
HAIPAaBJIECHUIO MOJITOTOBKHU.

1.4. TpeOoBaHus K MOCTYNAKOLIEMY

TpeboBaHusl K MOCTyMarolEeMy ONPEENSIOTCs (enepalbHbIM 3aKOHOJATEIbCTBOM B
oOmactu oOpa3oBaHusi, B ToM uucie Ilopsakom mpuema Ha oOyueHHe MO 0Opa30BaTENbHBIM
nporpaMMaM BBICHIET0 00pa3oBaHUsl — MporpaMmaMm OakandaBphaTa Ha COOTBETCTBYIOIIUMN
yueOHBIN TO/I.

2. XAPAKTEPUCTUKA TPO®ECCUHOHAJIBHOM JEATEJABHOCTH
BBIITYCKHUKOB, OCBOUBHINX ITPOT'PAMMY BAKAJIABPUATA

2.1. O6aacTh NpodeccHoOHANLHOM AeATEILHOCTH BLITY CKHUKA

BbInyCKHHUK, OCBOMBILMI IPOrpaMMy OakajaBphaTa, B COOTBETCTBUM C BUJIOM (BHIaMH)
npoeCCHOHATIFHON JeSITETbHOCTH, Ha KOTOPBIA (KOTOpBIE) OPHEHTHUPOBaHA IpOrpaMMma
OakanaBpuara, JOJKEH ObITh TOTOB PENIaTh CIIEAYIONINE PO(PECCHOHATBHBIE 3a/1a4H:

NPOM3BOJCTBEHHO-TEXHOJOTHYECKAST IeATEHLHOCTD:

- opraHusanMsi pabo4YMx MeECT, HMX TEXHMYECKOE OCHAIEHHWE, pa3MeLICHUe

TEXHOJIOTMYECKOTO 000PY10BAHUS;

— SKCIUTyaTalus U 00CTy)KUBAHUE TEXHOIOTHIECKOTO 000PYI0BAHHS;

- YIIpaBJICHUEC TCXHOJIOTMYCCKUMU ITPOLECCaMU IMTPOMBIIIJICHHOT'O ITPONU3BOJICTBA,

BXOJIHOH KOHTPOJIb CHIPbS U MaTE€PHAJIOB;

- KOHTPOJIb COOJIIOICHHS] TEXHOJIOTHYECKOM AUCIMIUTUHBL;

- KOHTpPOJIb KAa4eCTBA BBIMYCKAEMON TPOAYKIUH C HCIOJIL30BAHUEM THUIIOBBIX

METOJIOB;

— MCCIIENI0BAHNE PUYKH Opaka B MPOM3BOJICTBE, pa3paboTKa MEPONPHATHIA 1O €0

NPEAYIPEKIEHUIO M YCTPAHEHHIO,

- OCBOEHHUE TEXHOJIOTUYECKHX MPOLECCOB B XOJI€ MOATOTOBKH MPOM3BOCTBA HOBOM

TPOLYKLIH;

- ydactue B paboTe 10 HaJajKe, HACTPOMKE M OIBITHOM IPOBEPKE 000PYI0BAHKSA U

MIPOTPaMMHBIX CPE/ICTB;



- IIPOBEpKAa TEXHUYECKOI'O COCTOSIHUSA M OCTATOYHOIO pecypca 0O0OpyIoBaHU,
opraHu3anys npouIaKTHYECKUX OCMOTPOB U TEKYILLEr0 PEMOHTA;

— preMKa 1 OCBOEHUE BBOAMMOTO 000PYIOBaHHS;

- COCTaBJICHUE 3aABOK Ha OOOPYIOBAaHHE U 3allacHbIC 4YacTH, HOATOTOBKA
TEXHUUYECKOH IOKYMEHTAllUH HA PEMOHT;

HAYYHO-HMCCJIeI0BaTeIbCKAS 1eSITeIbHOCTh:

— H3y4YeHHE HAYYHO-TEXHHYECKOM HH(OpPMAIMH, OTEUYECTBEHHOTO U 3apyO0eKHOTO
OIIbITA 110 TEMATUKE UCCIIEI0OBAHUS;

— MareMaTH4ecKoe MOJEIMPOBAHHE MPOILECCOB M OOBEKTOB Ha 0a3ze CTaHIApTHBIX
[IAKETOB aBTOMATU3UPOBAHHOTO IPOEKTUPOBAHUS U MAKETOB MPUKIIAAHBIX IPOrpaMM s
HAyYHBIX UCCIICOBAHUN;

— IIPOBEJEHUE OHKCHEPUMEHTOB IO 3a/JlaHHOM METOJMKE, COCTABJICHUE OIHUCAHUs
MIPOBOAMMBIX UCCIIEIOBAHUHN U aHAJIN3 UX PE3yJIbTaTOB;

— TIOATOTOBKA JIAHHBIX JJISl COCTaBJIEHMSI 0030pOB, OTYETOB U HAYUHBIX ITYOJIUKALIUMI;

— COCTaBJIGHME OT4YeTa II0 BBHIIOJHEHHOMY 3aJaHHI0, Yy4YacTHE BO BHEAPEHUU
Pe3yIbTaTOB UCCIEIOBAHUN U Pa3paboToK;

— TMpOBeJIeHHWE MEPOIPHUATHI 1O 3aIlIUTe 0O0bEKTOB MHTEUIEKTYaIbHON COOCTBEHHOCTH,
Pe3yIbTaTOB UCCIEIOBAHUI U Pa3pab0TOK KaK KOMMEPYECKOH TalfHbI PEATIPHSITHS.

2.2. O0beKThI MPodecCHOHATBLHOI 1eITeTbHOCTH BBIMYCKHUKA

OObekTamMu TPOPECCUOHATBHON JIEATEILHOCTH BBITYCKHUKOB, OCBOMBIIUX MPOIPaAMMBbI
OakanaBpuaTa SIBISIOTCS:

— XUMHYECKHE BEIIECTBA M CHIPbEBBIE MaTepHallbl ISl MPOMBIILIEHHOTO

MIPOU3BOJICTBA XUMUYECKOW MPOTYKIUH;

- METOJTBI ¥ IPHOOPHI OMIPEICIICHHS COCTaBa U CBOMCTB BEIIECTB U MATCPUAIIOB;

- 000py/loBaHWE, TEXHOJOTUYECKHE TPOIECChl M IPOMBIIIICHHBIE CHCTEMBI

MOJIyYEHUs BEUIECTB, MAaTEPHAIIOB, U3EINM, a TAK)KE METOJIbI U CPEICTBA TUATHOCTUKU U

KOHTPOJIS TEXHUYECKOTO COCTOSIHUS TEXHOJOTHYECKOTO OO0OpYIOBaHHS, CpEICTBA

ABTOMATH3AIMM W YIPABICHUS TEXHOJIOTHUYECKMMHU MPOIECCAMH, METOAbl M CpEeICTBa

OLCHKU COCTOSIHUS OKPY)KaI-OHIGI\/JI Cp€abl W 3allUTBI €€ OT BJIUAHUSA IPOMBIIIJICHHOTO

MIPOU3BO/JICTBA.

2.3. Buapl nnpoeccuoOHAIBHOM AeSITeIbHOCTH BHIITYCKHUKA

BI/I)IBI HpO(i)eCCI/IOHaHBHOfI ACATCIIBHOCTH, K KOTOPBIM TOTOBATCA BBIITYCKHHKH,
OCBOMBILIME TporpamMmy OakajaBpuata — HPOHM3BOJICTBEHHO-TEXHOJIOTHYECKAass M Hay4HO-
UCCIIeI0BaTEIbCKasl JEATEIbHOCTh B 00JACTH XUMUYECKON TEXHOJIOTUH.



3. INTAHUPYEMBIE PE3YJIBTATbDI
OCBOEHMUSA TIPOT'PAMMBbI BAKAJIABPUATA

3.1. B pesynbraTe OCBOSHHsI MpOrpamMMmbl OakanaBpHara y BBITYCKHHMKA IOJDKHBI OBITH
chopMupoBaHBl  OOMICKYJbTYpHBIC,  oOmmenpodeccuoHaabHbIle W MPOQEeCCHOHAIbHBIC
KOMIIETEHIIHH.

3.2. BbImyckHMK, OCBOMBIIMIA TIporpaMMmy OakajgaBpuaTa, JOJDKEH 001aaaTh
CJICAYIONIMMHU 001eKYJIbTYPHBIMH KOMIETEHIIUSIMM:

- CHOCOOHOCTBIO UCIOJIb30BATh OCHOBBI (PUIOCOPCKUX 3HAHUH 11 (POpMUPOBAHMS
MuUpoBo33pendeckoi mosuiuu (OK-1);

- CIOCOOHOCTBIO  QHAJTM3UPOBATh  OCHOBHBIE 3Talmbl M 3aKOHOMEPHOCTH
MCTOPUYECKOT0 pa3BUTHs 00IIecTBa Ui POpMUpPOBaHUs rpaxaanckoi nosumun (OK-2);

- CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI 3KOHOMMYECKMX 3HAaHMHA B pa3IMUYHBIX
chepax xusnenesrenpuoct (OK-3);

- CIOCOOHOCTBIO HMCIIONIB30BaTh OCHOBBI MPABOBBIX 3HAHWH B Pa3lWYHBIX cdepax
nesrensHocTH (OK-4);

- CHOCOOHOCTBHIO K KOMMYHHUKALIMU B YCTHOW U MUCBbMEHHOM (pOpMax Ha pyCCKOM U
WHOCTPAaHHOM  SI3bIKax ISl pEIIeHUs 3a/a4  MEXKIMYHOCTHOTO W MEXKKYJIbTYPHOTO
B3aumoeiicteus (OK-5);

- CIOCOOHOCTBIO PadOTaTh B KOJUIEKTHUBE, TOJIEPAHTHO BOCIIPUHUMATH COLMAIIBHBIE,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KYIbTypHbIe pa3nuuus (OK-6);

- CIIOCOOHOCTRIO K cCaMOOpraHu3aliuK U camoobpasosanuio (OK-7);

- CHOCOOHOCTBIO HCHOJB30BATh METOJbl U MHCTPYMEHTBI (PU3MUECKOW KYJIbTYPHI
1u1s1 00ecIIeyeH sl OJTHOLCHHOM COLMAIbHOM U npodeccronanbHoil aestensHoctu (OK-8);

- CIOCOOHOCTBIO HCIIONIB30BaTh TNPHEMBI OKa3aHWS TEPBOW IMOMOIIHA, METOJIBI
3alIUTHI B YCIOBHUSX Ype3BblYaiiHbIX cutyaruii (OK-9).

3.3. BrobimyckHuk, ocBoMBIIMII mporpammy 0OakanaBpuara, JOJDKeH —001anaTh
CJICAYIONIMMHU 001eNpPo(hecCHOHATBLHBIMH KOMIETEHIMAMH:

- CIOCOOHOCTBIO M TOTOBHOCTBIO  HCIOJB30BaTh ~ OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYUYHBIX TUCIHUIUINH B podeccuonanbHoil aestenpHocTr (OITK-1);

- TOTOBHOCTBIO MCIIOJIF30BaTh 3HAHUS O COBPEMEHHON (PH3MUECKON KapTHHE MUpA,
POCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHWM BEIIECTBA JUISI TOHUMAaHUS
OKpY’Karolero Mupa u sisnenuit npupozast (OITK-2);

- TOTOBHOCTBIO HCIIOIB30BATh 3HAHHS O CTPOSHUH BEUIECTBA, MPUPOJIE XUMHUIECKOM
CBSI3U B pa3IMYHBIX KJaccaX XMMHUYECKHX COCIMHEHMH JJIs TOHMMaHUS CBOMCTB MaTepHajoB U
MEXaHU3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKArOIIUX B OKpysKatoiiem mupe (OITK-3);

- BJIaJICHUEM IIOHMMaHMUSA CYIIHOCTH U 3HaueHHs WHPOpMallUd B Ppa3BUTHH
COBPEMEHHOT0 MH(OPMAIIMOHHOTO O0IIECTBA, OCO3HAHMS OMACHOCTU M YTPO3bl, BOSHUKAIOUINX B
TOM TPOIECCe, CIIOCOOHOCThIO COONMIOAATh OCHOBHBIE TpeOOBaHWS HWH(DOPMAITMOHHON
0€30MmacHOCTH, B TOM YHMCIIE 3alIUTHI TocyaapcTBeHHOM TaiHbl (OI1K-4);

- BJIaJICHHEM OCHOBHBIMH METOJIaMH, CIIOCO0aMH U CPEICTBAMH TIOJyYEHUS,
XpaHeHus, nepepadboTKu HMH(OpPMAIMM, HaBbIKAaMU PabOThl C KOMITBIOTEPOM KakK CpEACTBOM
ynpasienus uapopmarueii (OITK-5);

- BJIaJICHHEM OCHOBHBIMH METOJIAMH 3alllUThl IPOHU3BOJCTBEHHOTO IEpPCOHANAa H
HaceJIeHHsI OT BO3MOXKHBIX MOCIIEACTBUI aBapHii, karactpod, cruxuitabix oencreuii (OITK-6).

3.4. BrpbimyckHUK, OCBOMBIIMII mporpammy OakanaBpuara, JOJDKeH 001anaTh
npogecCHOHAIBHBIMH KOMINETEHUHSIMU, COOTBETCTBYIOUIMMH BHAY TpoQecCHOHaATBHOM
JesITeIbHOCTH, Ha KOTOPBIH OpUEHTHPOBaHa IporpaMMa OakajgaBpuaTta:



npoU3800CMEEHHO-MEXHOIO2UYECKAS OeAMENbHOCb!

- CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJOTHYECKUN IMpoIecc B
COOTBETCTBUM C pETJaMEHTOM M HCIOJb30BaTh TEXHUYECKHE CpPEACTBAa JJsl H3MEPEHHUs
OCHOBHBIX [TApPaMETPOB TEXHOJIOTHYECKOTO MPOIIecca, CBOUCTB ChIpbs U npoaykimu (I[1K-1);

- TOTOBHOCTBIO MPHUMEHATh AHAIUTUYECKUE M YHCICHHBIE METOABI pEIICHUS
MIOCTAaBJICHHBIX 33]a4, MCIIOJIb30BaTh COBPEMEHHBIE MH(POPMALIMOHHBIE TEXHOJIOTHHU, POBOIUTD
00paboTKy HH(pOpMALMU C MCIOJIB30BAHUEM IPUKIAJHBIX IPOrpaMMHBIX CpEACTB chepbl
npo¢eCCUOHATILHOM JeSITeTbHOCTH, UCIIOIB30BATh CETEBbIE KOMIBIOTEPHBIEC TEXHOJIOTHH M 0a3bl
JAHHBIX B CBOEH NpodeccHOHaIbHOW 00JacTH, MaKeThl MPUKJIAJHBIX MPOrpaMM AJs pacdera
TEXHOJIOTMYECKUX apaMeTpoB obopynoBanus (I1K-2);

- TFOTOBHOCTBIO ~ HCIIOJIb30BaTh ~ HOPMATUBHBIE  JOKYMEHTBI IO  KauyecTBY,
CTaHJAPTU3ALMK U cepTU(UKALUU IPOJYKTOB U U3IEIUM, 3IEMEHThl YJKOHOMHUYECKOTO aHalIu3a
B nipakTudeckoii nestensHocTH (ITK-3);

- CHOCOOHOCTHIO IPUHUMATh KOHKPETHbIE TEXHUYECKUE PELICHUs MpU pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BBIOMpPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHMHM C YYeTOM
IKOJIOTUYECKUX TociencTBri ux npuMeHenus ([1K-4);

- CHOCOOHOCTBIO UCIIO0JIb30BaTh npaBuia TE€XHUKU 0€3011acHOCTH,
IIPOM3BOJICTBEHHOM CAaHUTApHH, IMOKAPHOIH O€30MaCHOCTH W HOPMBI OXPaHbI TPy/Aa, U3MEPATh U
OLIEHUBATh IapaMeTpbl IPOU3BOACTBEHHOIO MMKPOKJIMMATa, YPOBHS 3albUICHHOCTH U
3ara3oBaHHOCTH, IIIyMa, U BUOpaluu, ocBereHHocTy pabounx mect (ITK-5);

- CIOCOOHOCTBIO ~ Halla)kKMBaTh, HACTpauBaTb U  OCYLIECTBIATh  IPOBEPKY
obopymoBanus u nporpammubix cpeacts (ITK-6);

- CIIOCOOHOCTBIO  TIPOBEPSATh  TEXHUYECKOE  COCTOSHHE,  OpPTraHU30BBIBAThH
npopMIAKTHIECKAE OCMOTPBI M TEKYIIMHA PEMOHT 00OpYIOBaHUS, TOTOBUTH O00OPYAOBaHHE K
PEMOHTY M IPUHUMATEL 000pyaoBanue u3 pemMonta (ITK-7);

- TOTOBHOCTBIO K OCBOCHHIO M JKCIUTyaTallid BHOBb BBOJMMOTO O0OpYIOBaHUs
(I1K-8);

- CHOCOOHOCTBIO ~ AHAJIM3MPOBATH TEXHUUYECKYIO JOKYMEHTAIMI0, I0J0HpaTh
000py0BaHUEe, TOTOBUTD 3asIBKH Ha IpHOOpeTeHre 1 peMoHT obopynoBanust (ITK-9);

- CIOCOOHOCTBIO TIPOBOJUTH AHAJIHM3 CHIPhS, MAaTEPUAIOB M TOTOBOW MPOAYKIIUH,
OCYIIECTBIIATH OIIEHKY pe3ynbraToB aHanu3a (ITK-10);

- CHOCOOHOCTBIO BBIABIATH U YCTPAHATh OTKJIOHEHHMS OT pPEKUMOB DPaOOTHI
TEXHOJIOTMYIECKOr0 000pyI0BaHUs M TTAPAMETPOB TexHosorndeckoro mpouecca (ITK-11);

HAYYHO-UCCTIE008AMENbCKAS 0eAMENbHOCb

- CHOCOOHOCTBIO IUIAHUPOBaTb M TNPOBOAMTH (PU3MUECKHME M XUMHUYECKHUE
OKCTIEPUMEHTHI, TIPOBOANTH 00PA0OTKY MX PE3yabTaTOB U OIEHUBATH ITOTPEITHOCTH, BHIIBUTAThH
TUIIOTE3bl M yCTAaHABIMBATh I'PAHMIIBI UX MPUMEHEHHUS, IPUMEHSATh METOJbl MaTeMaTUYeCKOTro
aHaJIM3a U MOJICIMPOBAHUS, TEOPETHUYECKOTO U 3KCIIEpUMEHTabHOTO nccienoanus ([1K-16);

- TOTOBHOCTBIO MPOBOJUTH CTaHAApPTHBIE M CEPTU(UKAUOHHBIE HCIIBITAHUSI
MaTepualioB, U3ICIUN U TexHOoIoruueckux npomeccos ([TK-17);

- TOTOBHOCTBIO  WCIIONIb30BaTh 3HAHME CBOWCTB XMUMHYECKHX  DJIEMEHTOB,
COCMHEHWH W MaTepHalloB Ha WX OCHOBE [UIS pEImeHHs 3a1ad MpodecCHOHAILHON
nesrenbrocTH (ITK-18);

- TOTOBHOCTBIO HCIIOJIHb30BATh 3HAHHSI OCHOBHBIX (PH3MUECKUX TEOPHI ISl PEIICHUS
BO3HHUKAIOMNX (U3NIECKUX 33]]ad, CAMOCTOSATEIBHOTO pHoOpeTeH sl (GU3NIECKUX 3HAHUH, IS
NOHUMAaHMS TPUHIUIIOB paboTHl MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOJAIIMX 3a MPEIeIbl
KOMITETEHTHOCTH KOHKpeTHoro Hanpasinenus (ITK-19);

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHHYECKYI0 HH(OPMALMIO, OTCUECTBEHHBIH U
3apyOeKHBIN ONBIT 10 Tematuke uccnenoanus (I1K-20).



4. OPTAHU3ALUA OBPA3OBATEJIBHOI'O ITPOLHECCA ITPU PEAJIM3ALIUA
INPOI'PAMM BAKAJIABPUATA

4.1 O01mas xapaKkTepucTUKAa 00Pa30BaTeILHOI 1eATeJTbHOCTH

OO6pazoBatenbHast e TEIBHOCTH 110 Iporpamme OakaiaBpuara rnpeaycMaTpUBaeT:

- TpOoBeACHHE YYEOHBIX 3aHATUN MO MUCHUIUIMHAM (MOAYJISIM) B (opMme IEKIUH,
CEMHUHAPCKUX 3aHATUN, KOHCYJIbTAlMM, JabOpaTOpHbIX paboT, HUHBIX (OpM O00ydeHHUs,
MPEyCMOTPEHHBIX YUeOHBIM TUTAHOM;

- MPOBEACHUE MPAKTUK;

- TPOBEJCHHUE HAYYHBIX HCCIICOBAHWA B COOTBETCTBHH C MPOQPWIEM MPOTPaMMBbI
OakanaBpuara,

- TPOBEACHHUE KOHTPOJIA KadyecTBa OCBOCHHUS MPOrpaMMbI OakalaBprara mocpeacTBOM
TEKYIIEro KOHTPOJIS yCIIeBAEMOCTH, IPOMEKYTOYHON aTTECTALUU U TOCYIapCTBEHHONH UTOTOBOM
aTTeCTaluy 00yJaroIuXcsl.

4.2. Y4eOHblii JIaH MOATOTOBKH 0AKAJIaABPOB

VY4eOHblil M1aH MOATOTOBKHM OakalaBpoB pa3padoTaH B COOTBETCTBUU C TPeOOBaHUAMU
(denepasbHOrO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIAPTa BBICHIErO OOpa30BaHUS II0
HarpasieHuto moarotoBku 18.03.01 Xwumudeckass TEXHOJIOTHS, YTBEP)KICHHOTO IPHUKA30M
MunuctepcrBa oOpasoBanus 1 Hayku Poccuiickoit @enepanuu ot 11.08.2016 r. Ne 1005.

B y4eOHOM miaHe oToOpakeHa JIOTHUYECKas MOCIIEAO0BATEIbHOCTh OCBOCHHS IMKIIOB U
pazgenoB OOIl (aucuMIuinH, MPaKTUK), oOecrevYnBarOIMX (OPMUPOBAHUE KOMITCTEHITHIA.
Vka3zaHa oOmias TpyI0eMKOCTb TUCLIUIUINH, MOIYJIeH, IPAKTUK B 3aUCTHBIX E€AMHUIAX, a TAKXKe
ux 0o0mIast U ayAUTOPHAS TPYAOEMKOCTh B Hacax.

VYueOHbIl miaH MoAroToBkM OakanaBpoB mno HampasieHuto 18.03.01 Xumunueckas
TEXHOJIOTUS, TPOPMIb «XUMHUYECKAsi TEXHOJIOTHS MAaTEpUANOB M TPUOOPOB DIEKTPOHHOU
TE€XHUKU ¥ HAHOZJIEKTPOHUKNY» MTPUIIATraeTCsl.

4.3. KanenaapHblii yueOHblii rpaguk

[TocnenoBaTenbHOCTh peANN3AMK MIPOTPaMMBl OakajlaBpuara Mo rojaM M CEMecTpaMm
(BKJIIOUAsl TeopeTudeckoe oOydyeHHe, MPAKTHKH, HAayyHbIe HCCIIEAOBAHUS, MPOMEXYTOUHBIE U
TOCYJapCTBEHHYIO HMTOTOBYIO aTTECTAllMU, KaHUKYJbI) MPHUBOAMTCS B KaJICHIAPHOM y4eOHOM
rpaduke (MpuiioxkeHue — padbouuii yueOHbIH Mi1aH).
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4.4. AHHOTa UM PadoYMX MPOrpaMM U CHUIINH
4.4.1. IucuMimHbl 00A3aTeIbHOM YacTH (0a30Basi 4acTh)

AHHOTanus padoyeil NPOrpaMMbl ¥ CUHUIIIMHBI
«Hnoctpannblii s3b1k» (b1.6.1)

1. Heap aucUMIJMHBI — MpHOOpeTeHHe OOydJarmuMucs oOmel, KOMMYHUKATUBHOH U
npoecCHOHANBHOM KOMIIETEHIIUH, YpPOBEHb KOTOPBIX Ha OTAENbHBIX JTamax A3bIKOBOI
NOATOTOBKM  IO3BOJIAET  MCIOJb30BaTh  HMHOCTPAHHBIM  A3BIK  IMPAKTUYECKHM Kak B
npodeccuoHanbHOM (MPOU3BOJCTBEHHOM M HAay4HOH) [EATeNbHOCTH, TaK W Ui Lemnei
camMo00pazoBaHusI.

2. B pe3yabTaTe uM3ydyeHHsl TMCUMILIMHBI 00y4yalwluiicsi Mo mporpaMme OakajiaBpuara
AJIS1 HATIpaBJieHN i MoAroToBKHU 6akaaaBpos 18.03.01 «XuMuuyeckass TEXHOJTOTHS» TOJIKEH:
Obnaoams cnenyromumu o0mekyasTypHbiMU (OK) KoMneTeHIusIMH:

- CIIOCOOHOCTHh K KOMMYHHUKAIIMH B YCTHOW M MHUCbMEHHOH (hopMax Ha PYCCKOM M MHOCTPAHHOM
SI3bIKAX ISl PEIICHHUS 3a]1a49 MEXKITMYHOCTHOTO U MEXKKYJIbTypHOTO B3aumoeiicteus (OK-5).
3nams:

- OCHOBHBIE CIIOCOOBI COUYETAEMOCTH JIEKCUYECKUX EIUHHI] U OCHOBHBIE CII0BOOOPA30BaTENbHBIC
MOJIENH;

- PYCCKHE 3KBHUBAJIEHTHI OCHOBHBIX CJIOB U BBIPAKEHUM pPeUM B IPOLIECCE MEXKIMYHOCTHOTO U
MEXKYJIBTYPHOTO B3aUMOJICHCTBUS;

- OCHOBHBIE MPUEMBI U METOJIbI pepEpPUPOBAHMS U AHHOTHUPOBAHHUS JIUTEPATYPHI,

- TACCHBHYI0 M aKTHBHYIO JIEKCHMKY, B TOM 4YHCJIE€ OOIICHAYYHYI0O U CIEHUAIBHYIO
TEPMHUHOJIOTHIO, HEOOXOIUMYIO 7Sl pa0OTHI HaJl TUTIOBBIMU TEKCTaMH;

- IpUEMBI PadOTHI C OPUTUHAIILHON JINTEPATYPO Ha MHOCTPAHHOM SI3bIKE.

Ymemn:

- paboTaTh ¢ OpUTHHAJILHON JIUTEPATypOil Ha UHOCTPAHHOM SI3bIKE;

- paboTaTh CO CIOBApEM;

- BECTU MEPENUCKy Ha HM3y4aeMOM S3bIKE C II€JIbI0 MEXJIMYHOCTHOTO U MEXKKYJIbTYpHOTO
B3aMMOJEICTBUS;

- BECTH pEYEBYIO IESATENbHOCTh MPUMEHHUTEIBHO K cdepe ObITOBOM M MpodeccrnoHaTbHOM
KOMMYHHKAIUH.

Braoemy:

- THOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXIMYHOCTHOTO U MEXKYJIbTYPHOTO OOIEHUS, HaBBIKAMHU
U YMEHUSMH PEUEBON NIEATETLHOCTH MPUMEHUTEIBHO K cepe OBITOBON M MpodecCHOHATBHON
KOMMYHHKAIMH, OCHOBaMHU MYOJUYHOM peuu;

- OCHOBaMH pedeprpoBaHus U aHHOTUPOBAHUS JIUTEPATyphl HA U3y4aeMOM MHOCTPAHHOM SI3BIKE.
3. Kparkoe coaep:xanue JTUCUMIIIMHBI:

Beenenne. Ilpenmer um ponb uHOCTpaHHOro s3bika. KpaTkue ucrtopudeckue cBeieHUs 00

M3y4aeMOoM sI3bIKe. 3a7auu U MECTO Kypca B MOJATrOTOBKE OakallaBpa TEXHUKU U TEXHOJIOTHH.

Monyns 1. L.I'paMmmaTrueckie TpyAHOCTH U3y4aeMOro sI3bIKa:

1.1 JInunble, IpUTSHKATENBHBIE U IPOYME MECTOUMEHMS.

CrpsikeHue riiarosa-cBs3KHy.

W3meHeHnue riarona-cBA3KM B (Qopmax Hactosuiero BpeMeHu. OOpa3oBaHHE pPa3IMYHBIX
BUJOBpPEMEHHBIX (OPM C TOMOIIBI0 Iaroia-cBsa3ku. OOpa3oBanue u ymnorpebieHue Gopm
MacCUBHOrO 3ajora. l3MeHeHue raroja-cBsI3KM B pa3lWyHbIX (opMax MpOUIeNIero u
Oyayiiero BpeMeHH. [ maroy-cBsizka B OTpUILIATENIbHBIX MPEIT0KECHHUSAX.

1.2 Tlopsimok ciioB B NpeayiokeHUH. [IpssMoit MOpsiioK CIIOB YTBEPAUTEIBHOTO IIPEIIOKEHUS B
pasIMYHBIX BHUJIOBpPEMEHHBIX (Qopmax. l3MeHeHHe mopsaKka CJIOB B  BONPOCUTEIBHBIX
nperioxeHusx. [lopsaok ciI0B U MOCTpOeHUE OTPULIATENBHBIX HpelIokeHu. IMpaTuueckue
KOHCTPYKLUH.
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Mopyns 2. |l.UTeHne TeMaTHYECKUX TEKCTOB:

2.1. Beenenue B crieiuanbHOCTh

2.2 1.1. MenpneneeB

2.3. PXTY um. JI.1. Mennenecena
[TonsiTHe O BUAAX YTCHHUS Ha MpUMEpax TEKCTOB o Xumuu, /{.U. Menoeneese, PXTY um, /1.
Menoeneesa.

AKTHBHU3a1Us JICKCUKU [IPOYUTAHHBIX TEKCTOB.

Mognyib 3. 1. IlpakTka ycTHON peun 1o TeMam:

3.1. «I'oBopuM 0 cebe»,

3.2. «B ropoze»,

3.3. «PaiioH, e 5 KUBY».

MoHosoru4eckast pedb 1o TeMe «o cede.

Monyis 4. |.I'paMmmaTHueckie TpyAHOCTH U3y4aeMOro sI3bIKa:

4.1. Un¢punutus. @opmsl nHpuauTHBa. [Ipogomkennslil u nepdekTHpid HHGUHUTHB. DyHKIIN
UHOUHUTUBA B peioxeHuu. OOpa3oBanue U ynorpeOieHne HHPUHUTUBHBIX 00OPOTOB THIIA
«CIOKHOE TOJUIeXKAIEE» M «CIOKHOE JONOJHEHHEe». BapmanTel mepeBoja WHOUHUTHBHBIX
000pOTOB HA PYCCKHI SA3BIK.

4.2. BunoBpemenusie opmel raaronoB. OOpa3oBaHue MPOCTHIX, MPOJODKEHHBIX, MEPPEKTHBIX
U eppeKTHO-TPOIOJIKEHHBIX BpeMeH. BonpocuTenbHble NpeyiosKeH s B pa3InYHbIX BpeMEHax.
OO0pa3oBaHue OTPUIATEILHBIX ()OPM TJIAroia B pa3INYHbIX BPEMCHAX.

Moaynas 5. Il. HM3ywaromee 4YTeHHE HAy4YHO-TIONMYJSPHBIX TEKCTOB IO BBIOpaHHOM
CHEIHAIbHOCTH.

ITpumepHas TeMaTUKa TEKCTOB:

5.1. «Xumudeckasi TEXHOJIOTUSI U HAYYHBIC METOIbI»

5.2. «XUMHUYECKOE PEAIPUATHEY.

Monyns 6. 1. IlpakTrka ycTHON peuun 1o Teme
6.1. «Cmyoenueckas iHcusHvy.

6.2. «XuMHusi, U3MEPEHUSI B XUMHUUECKON TEXHOJIOTUN»

Monyns 7. |. ' pammatndeckue TpyITHOCTH U3y4aeMoro s3bIKa:

7.1. Ilpuuactus. Ilpuuactust Hacrosimero u mnpoiuenmero BpemeHu. [lepdextHbie (opmbl
npudacTus. MecTo npuyacTuii B IpeAoKeHuu. Pasinynble BapuaHThl IEPEBOAA IPUYACTHM Ha
pycckuil si3bIK. [IpudactHbie 000POTHI M IPUEMBI UX TIEPEBOA HA PYCCKUM S3bIK.

7.2. CocnaratenbHoe HakJIOHEHHE. DOPMBI COCIIaraTeIbHOrO HAKJIOHEHUS B U3y4aeMOM SI3BIKE.
MopnanbpHble TIaroyibl U UX UCMHOJIb30BAaHUE B MPEUIOKEHUSX B COCIIaraTeIbHOM HaKJIOHEHUU.
Tunsl yclnoBHBIX NpEMIOKEHHMH. BapuaHThl nepeBosa NPEUIOKEHHM B COCIIAraTelIbHOM
HAKJIOHEHUU U YCJIOBHBIX ITPEIIOKEHUM.

Monyns 8. |l.13yuatomiee yTeHre TEKCTOB IO TEMaTHKE:

8.1. «Xumuueckas 1a60paTopus».

8.2. «M3mepeHus B crienuaabHOM JIa00paTopum.

Monyns 9. lll.IIpakTuka yCTHOM pedn Mo TeMaM:

9.1. «Ctpana u3y4aeMoro A3bIKay,

9.2. «IIpoBenenue nen0BOil BCTpEUn»,

9.3. «3aki04eHue KOHTPAKTA.
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4, O0beM TMCUUIIMHBI U BUIbI YU4eOHOH padoThl

Bun yae6HO# paboThI B 3aueTHbIX B akanewm.
eIIMHUIIAX qacax
OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 8 288
AyauTOpPHBbIE 3aHATHS 2,2 80
Jlexknun - -
IIpakTnyeckue 3aHATHSA 2,2 80
CamocrosiTenpHas padoTa: 4.8 172
Bu uTOroBOro KOHTpOIIS: 3a4eT/3K3aMEH 1 DK3aMeH
(36)

AHHOTanUs padoyeil NPOrpaMMbl JUCHUILIIHHBI
«®uaocopusn» (b1.6.2)
1. Hesn u 32124 JUCHUTITHHBI

[IporpaMMa cocraBieHa B  COOTBETCTBUM ¢  TpeboBaHusiMu  DenepaabHOro
rocy/IapcTBEHHOro 00pa3oBaTeNbHOTO cTaHiapra Beicuiero ooOpaszoBanus (OI'OC BO) mno
00pa30oBaTeNbHON MporpaMMe BBICHIETO 00pa3oBaHus — mporpamme OakanaBpuara 18.03.01 —
XumMuveckass TEXHOJIOTHSI, C PEKOMEHJAIMUSIMU METOJUYECKON ceKuru YueHoro coreta PXTY
uMm. /. 1. Menneneena.

[IporpamMma otHOCUTCS K 06a30BOM yacTu Onoka nucuuiuinH yuyeOHoro miana (b1.5.2) u
paccunTaHa Ha u3y4deHue Ha | roxy oOydeHus.

Heap mucummmmubl «dunocodpus» —  chopMUPOBATh Y CTYACHTOB KOMILJIEKCHOE
MPEJICTAaBICHHE O PO W MecTe (UiIocopuu B CHCTEME T'yMAaHHTAPHBIX, COLUAIBHBIX H
€CTECTBEHHBIX HayK, TO3HAKOMHUTH X C OCHOBaMU (punococKoro 3HaHus, HEOOXOIUMBIMU TSI
pEIICHHS TEOPETUICCKIX U TPAKTHYSCKUX 3a/1a4.

O0603HauEHHOI 1IENTBI0 OMPENESIIOTCS CIEAYIONINE 3aa4l JUCIUILTUHBI:

e (GopMHpPOBaHKME HAYYHBIX OCHOB MHUPOBO33PEHUS CTY/ICHTOB;

e (QopmHupoBaHHE HABBIKOB JIOTHYECKOTO, METOJIOJIOTMYECKOTO U (PriIoco(pCcKoro aHaansa
pa3BUTHSA U (PYHKIIMOHUPOBAHUS PA3NUYHBIX cep KU3HH OOIIECTBA, €ro COLUATBHBIX
WHCTHUTYTOB;

e (QopmupoBaHuE yMEHUN HCHONIB30BaTh (UIOCOPCKUE 3HAHUA B MPOQPECCHOHAIBHOMN
JEeSTENIbHOCTH OyIYIINX CIEeUATNCTOB;

e (GopMHpPOBAHHE TBOPUECKOTO MBIIIUICHUS, CAMOCTOSITEIBHOCTU CYXICHUM, UHTEpeca K
OT€UYECTBEHHOMY M MUPOBOMY KYJIbTYPHOMY M HayYHOMY HACIEIUIO, €T0 COXPAHECHUIO U
MPEYMHOXEHUIO.

2. Kommnerenuuu 6akajaBpa B 06JacTu ¢punocopuu

W3ydyeHne NUCHUIUIMHBI HaMpaBieHO Ha (opMHpOBaHHE U PA3BUTHE CIEIYIOIIMX
OOIIEKYIBTYPHBIX KOMIICTCHIIHIA:

- CIOCOOHOCTH HCIIOJIb30BaTh OCHOBBI (DUIOCOMCKHX 3HAHUU ISl (OPMHUPOBAHUS
MupoBo33peHueckoi mosuimu (OK-1);

B pe3ynbrate ocBoeHUs Kypca Guiiocopun CTyIeHT JOKEH:

3HATh: OCHOBHOE COJEpXaHHe TJaBHBIX (PUIOCO(CKUX IIKOJ M HANpaBiICHUH,
MPECTaBUTENICH JTUX IIKOJN, CBS3b MU paznuyue uX (GUIocoPCKuUX HAeH, CBsSI3b HCTOPHKO-
bunocoPpCKUX KOHIETINI ¢ COBPEMEHHBIMH MpoOIeMaMi WHIWBUIYAILHOW U OOIIECTBEHHOM
KU3HU;

yMeThb. TIOHMMaTh W  aHAJIM3UPOBATh  MHUPOBO33PECHUECKHE, COIHAIBHBIC W
WHAWBUAyallbHbIE  TPOOJEMbl  COBPEMEHHOM  JKU3HU; TPaAaMOTHO BECTH  JTUCKYCCHIO,
apryMEHTHPOBAaHHO OTCTaMBaTh CBOIO TO3UIMIO 1O 3HAYUMBIM (rtocopckum mpobdiaeMam
COBPEMEHHOM JKM3HHM, ONHpasCh Ha HApaOOTaHHBIM B wucTOpuM (Quiaocopuu MaTepuan;
MIPUMEHSTH MOTy4YeHHBbIC PUIT0ocoOdCKIE 3HAHUS K peHIeHUI0 MPOodeCcCHOHANBHBIX 33]1a4;
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BJIA/IeTh: MPEACTaBICHUSIMU 0 (UI0COPUN KaK HAyKe U CHCTeME LIEHHOCTEH, ee MecTe B
CHUCTeME TYMaHHTAapHOTO 3HAHUS; OCHOBaMH (PHIOCO(PCKOTO MBIIIJICHUS; KaTerOpHaIbHBIM
anmnapaToM M3y4aeMoil TUCIUILIMHBL, GHUIOCOPCKUMHU METOIaMU aHa3a Pa3IUYHbIX MpodieMm,
HaBBIKAMU (PHIOCO(PCKONW KYIbTYPHI JUIS BBIPAOOTKM CHUCTEMHOTO, IIEJIOCTHOTO B3IJIAAa Ha
JNEHCTBUTENBHOCTh U MECTO XUMHH U XMMUYECKOM TEXHOJOTUY B LIEIOCTHOM KapTHHE MUDA.

3. Kparkoe conep:kanue JTUCHUIIHHBI:

Beenenue. ®unocodus, ee mpoucxXoxxaeHUE U POJIb B OOIIECTBE.

Mopnyasb 1. OcHoBHBIE GHIIOCOPCKHE HIKOJIbI.

Antnunas ¢unocodus (mocokparuku, coductel, Cokpar, Jlemokpur, Ilnaron,
ApucToTeNnb, TMHUCTUIECKU-pUMcKas ¢unocodus). OcHOBHBIE TPOOIEMBbI CpEIHEBEKOBOM
bunocopun u smoxu Boszpoxknenus. dwminocopus Hooro Bpemennm (XVII — XVIII BB.)
Wneonorus [IpocBemenus. Hemenkas kiaccuueckas ¢unocopus. Pycckas gumocodpus XIX —
XX BB. OcHOBbl MapkcucTtckoit ¢unocopuu. OCHOBHbIE HaNpaBICHHUS COBPEMEHHOMN
dmnocodpun.

Moayas 2. dunocodgckne KOHUENUUU ObITHS U MIO3HAHMS.

[IpoGnema ObiTus B uctopun ¢umiocoduu. [loHATHUS MATEPHATBLHOTO W WACATBHOTO.
OcHoBHble (unmocodckre HaIpaBICHUS: MaTepUaIU3M U uaeanusM. [IpuHImMn riaobdanbHOTrO
ABOJIIOI[MOHU3MA B COBPEMEHHON HAYYHON KApTHHE MUPA.

Konuenmuu npoctpaHcTBa U BpeMEHH B UCTOpUU (HUIOCOPUN U HAYKH.

[Ipoucxoxaenue cozHanus. Poip Tpyna B IpOUCXOXKIAECHUN CO3HAaHM. Mneanncruueckue
U MaTepuanucTuyeckue KoHmenuuu co3HaHus. Co3nanume u Mo3r. Co3HaTenbHOE U
OeccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHUE.

Konuenmum rHoceonoruut B wucTopuu (umocoduu: CceHCyanusM, paluoOHAIIU3M,
CKEINTULM3M, arHOCTUIIM3M, KOHILIETINS BPOKIEHHBIX UAEH, anpuopu3M. JlnanekTuka no3HaHUs:
YyBCTBEHHOE U pallioHaIbHOe. OCHOBHBIE TEOPUH UCTUHBI.

Mopayas 3. IIpo6Jiembl yesnoBeka B pusiocodum.

Yenosek kak npeaMer ¢punocodckoro anaausa B uctopuu punocoduu. Ipoucxoxnenue
YyeJloBeKa: MPUPOJHBIE W COLUAIbHBIE YCIOBUS aHTPONOCOLMOreHe3a. buonornueckoe u
COIIMAIbHOE B uenoBeke. UHAMBHU I, UHANBUYAbHOCTh, TUYHOCTD.

CMbICI KM3HU M TIpelHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. JBuxkeHue
HEHACWINs, €ro pojb B coBpeMeHHOW >ku3HM. llenu u wnenHoctu. CBoboxa Boiu U
OTBETCTBEHHOCTh JIMYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUUECKHUE IEHHOCTH.

Moayas 4. ®unocodus ucrtopuu U 00meCTBA

YeloBeK B CHCTEME COLMAILHBIX CBs3ed. JIMuHOCTL M Maccel, cBoOoma H
HeoOxonumocTs. Punocodust uctopuu: (GopManvoHHAs W LUUBHIM3ALUOHHAS KOHIETILUU
UCTOpUYECKOro pa3BUTHsA. lIporpeccucrckre M IUKIMYECKHE MOJENU pa3BUTHs. [obanbHble
npo6sieMbl coBpeMeHHOCTH. KoHLenus ycTounBOro pa3BUTHs U CLIEHApUU OYIyIIETO.

OOmectBo u ero crpykrypa. ComuanbHas, IMOJUTHYECKass W JyXOBHas cdepsl
obmectBa. Konnenmuu rocynapctsa B uctopuu Gprtocodckoid MeIciu. ['pakaanckoe o0IecTBo
Y TIPaBOBOE rOCYAAPCTBO.

Moayas 5. ®unocodekue npodjeMbl XUMUM U XUMHUYECKOH TEXHOJIOTHH

Hayuynoe u BHeHay4yHoe 3HaHUe. CTPYKTypa Hay4yHOTO 3HaHMS, €r0 METOJbl U (OPMBI.
Hayunble peBOMIOIIMM M CMEHA TUIIOB pallMOHaIbHOCTH. Hayka B cOBpeMEHHOM Mupe. JTHKa
HayKH U OTBETCTBEHHOCTb YYEHOTO.

[IpoGnema cooTHoOmEeHUST HAayKd M TexHUKU. ColuanbHble TMOCIEICTBUS Hay4yHO-
TEXHUUYECKOTO Mporpecca. IJTUYECKHUE M DKOJIOTMUYECKHUE HMMIIEPAaTUBbl pa3BUTUS HAyKH U
TEXHUKH.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas MpoOieMa XMMHUU KaK HAyKU U
npou3BoacTBa. llemm w  3amaum  xuMmudeckor — TexHojoruu. Crnenuduka XUMHKO-
TEXHOJIOTUYECKOT0 3HaHUsA: (yHIAMEHTAILHOE U MPUKIATHOE, SMIMPUIECKOE U TEOPETUUECKOE.
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4, O0beM JUCHUNJIMHBI U BHAbI Y4eOHOI padoThl.
O0mass TpynoemMkocTs u3ydeHuss aucuumiauebli: 5 3E (180 wacoB). U3 Hux
aynuTopHas Harpyska — 48 (nekuuii — 32 4daca, mpakTHYeCKHX 3aHiATHH — 16 dacoB). Ddopma
KOHTPOJIS — IK3aMEH.

. B 3aueTHBIX B akanem.
Buabl yueOHo# padoThI
eIUHHIIAX yacax
OO01masi TpyA0eMKOCTh M CUMILIMHBI 10 Y4eOHOMY IJIAHY 5 180
AYIUTOpHBbIE 3aHATHUS: 4/3 48
Jlexuuu 8/9 32
Cemunapsi (C) 4/9 16
CamocTosiTesibHas padora (CP): 8/3 96
Bun koHTpoJisi: 3k3amMeH 1 36

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIHHBI

«HUcropusn» (b1.6.3)
B coorBercTBHM ¢ paboummu Y4eOHBIMU IUTAHAMH 110 HANpPaBICHUIO IOJITOTOBKU
18.03.01 (ypoBeHp mnOAroTOBKM — OakanaBp) aucuuiimHa «lMcTopus» oTHOCUTCS K

00s3aTeNnbHBIM AUCHUIUIMHAM 0a30Bod yactu ydyeOHoro miana (bl. B.3) u paccunmrtana Ha
U3ydeHHE Ha MIEPBOM Kypce 00ydeHusI.
Ilens oucyunaunsl: opMUpPOBaAHUE y CTYACHTOB KOMIUJIEKCHOTO MPEICTABICHUS O POJIU
U MECTE€ HCTOPUU B CHUCTEME T'YMAHUTAPHBIX M COLIMAIBHBIX HAayK, KYJIbTYPHO-UCTOPUUYECKOM
cBoeoOpazun Poccun, ee MecTe BO BCEMHPHO-UCTOPUYECKOM IIpolriecce, 00 OCOOEHHOCTAX U
OCHOBHBIX 3Tanax €€ MCTOPUYECKOIO Pa3BUTHSI, BBEJIEHUE CTYAECHTOB B KPYI HCTOPHUYECKHUX
npo0JieM, CBSI3aHHBIX ¢ 001acThi0 Oyayiiel TpohecCHOHATBHOM IeATEIbHOCTH.
3a0auu v3y4yeHHs] UCTOPUHM 3aKJIIOYalOTCS B MPUOOPETEHHUU CIEAYIOUUX 3HaHUM,
Pa3BUTUU YMEHHI 1 HABBIKOB JIMUHOCTHU:
* IOHMMaHUE€ TPaXAAHCTBEHHOCTH M NAaTPUOTH3Ma KaK IperaHHOCTH cBoeMy OTeuecTy,
CTPEMIIEHHS] CBOMMHU JIEMCTBUSIMU CIIY>)KHTh €0 MHTEpecaMm, B T.Y. U 3aUIUTE HAlMOHAIbHBIX
uHTepecos Poccuu;
* 3HaHUE JBIXYIIMX CHUJI U 3aKOHOMEPHOCTEH MCTOPHYECKOro Mpoliecca; MECTa 4YelIOBEeKa B
HCTOPUYECKOM IPOLECCE, MOJIUTUYECKON OpraHU3aI 00I1eCTBa;
* BOCIIUTAaHUE HPABCTBEHHOCTH, MOPAJIH, TOJIEPAHTHOCTH;
* IOHMMAaHUE MECTa U POJIH 001acTH nearenbHOocTH BhimyckHuka PXTY um. [I. 1. MenneneeBa B
0OIIECTBEHHOM Pa3BUTHUH, B3aUMOCBSI3U C IPYTUMH COITUAIbHBIMU MHCTUTYTAMU;
* HaBBIKM MCTOPUYECKOM AaHATUTHKU: CHOCOOHOCTh HA OCHOBE HCTOPMUYECKOIO aHajlu3a U
npoOJEeMHOTO MOJAX0Aa MpeoOpa3oBbIBaTh MH(MOPMAIMIO B 3HAHHE, OCMBICIMBATH MPOIECCHI,
coObiTUsI U siBIeHHUs B Poccum u MUpOBOM cooOmIecTBE B HMX JMHAMUKE U B3aUMOCBSI3H,
PYKOBOJCTBYSCH MIPUHIIMIIAMHA HAY4YHOW OOBEKTHBHOCTH M HCTOPU3MA;
* yMEHHME JIOTMYECKH MBICIUTh, O0Jagasi CaMOCTOSATEIbHOCTBIO CYXACHUH, HHTEpeC K
OTEUECTBEHHOMY M MHMPOBOMY KYJIbTYPHOMY M HAay4dHOMY HACJIEIUIO0, €0 COXPAaHEHHIO M
MIPEYMHOKEHHUIO.
Ocnoenoe cooepicanue Kypca:
B conepxkanue Kypca BKJIIOYaeTcs MOHATHE 00 MUCTOpUHU KaK Hayke, 0 €€ MeCTe B CHUCTEME
COIMAIbHO-TYMAHUTAPHBIX HAYK, U3JIaratloTcsi OCHOBBI METO/I0JIOTUU UCTOPUYECKOM HAYKH.
PackpeiBaetcs conepkaHue W 00Ias XapaKTEpUCTHKAa OCHOBHBIX 3TallOB OTEYECTBEHHOM
uctopuu. Hauano poccuiickoil rocynapcrBeHHOCTH. KueBckas Pycb. OTHOKynbTypHBIE U
COIIMAIBHO-TIOJIMTUYECKHUE MPOIIECCHI CTAHOBJIEHHS] POCCUICKOM roCyapCTBEHHOCTH. [IpunsiTre
XPUCTHAHCTBA.
Pycckune 3emmm B XII — nauwane XVI BB. OOpaszoBanme Poccuiickoro rocymapcTBa, €ro
ucropuueckoe 3Hadenue. Poccus B cepequne XVI — XVII BB.
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Poccutiickoe rocymapctso B XVIII Beke — Beke MoJepHU3AMKM M TIpOcBenieHus. Pedopmbl
[Terpa I xak mepBas MONBITKA MOJEPHM3ALMHU CTpaHbl, €€ ocobeHHOCTH. DopmHUpoBaHHE
Poccuiickoit wumnepun. OCHOBHBIE HaNpPaBICHUS «EBPONEU3ALMMNY» CTPaHbl. DBOJIIOLUSA
COLMAIIBHOW CTPYKTYpbI 001mecTBa. JlanbHeilee pacmuypenne rpanul Poccuiickoit uMmepun.

Poccus B XIX cronmerun. IIpombimneHHsiii nmepeBopotr B EBpomne m Poccum: obmiee u
ocobenHoe. Baxueilimme ycnosus nepexona Poccun k MHAYyCTpHaIbHOMY OOILIECTBY — PEILICHHE
KPECTBhSIHCKOTO BOIIpOCa " OrpaHUYEHUE CaMOJEPIKaBHs. JATenbHOCTD,
HETOCJIE0BaTeIbHOCTh, LUKIMYHOCTh Tpolecca OypikyasHoro pedopmupoBanus. Poinb
cyObeKTHBHOro (akropa B mpeojojeHMH orcTaBaHus. Pedopmbl XIX Beka, MX 3HauCHHE.
O61ecTBeHHble ABMKEHUS B XIX Beke.

Poccus B mauane XX Beka (1900 — 1917rr.). OcoOeHHOCTH COITMATBHO-IKOHOMHUYECKOTO
pasButuss Poccum B Hauane XX Beka. OOBEKTHBHas MOTPEOHOCTh WHAYCTPHAIBHOU
monepHuzauuu Poccun. CooTHomieHue nosutudeckux cuil B Poccum B Hawae XX Beka.
Hapacranue xkpusuca camoxaepxaBus. IlepBas poccuiickas peBomonus. OOpa3oBaHue
NOJIMTUYECKUX MapTuil. l'ocymapcTBeHHas nyma Hadana XX BEKa Kak IEpPBBIA  ONbBIT
poccuiickoro mapnamentapusma. CtonslmuHCKas arpapHas pegopma. [lepBast MupoBast BoiHa H
yuactue B Heill Poccun. @eBpanbckas peomonus 1917r. M KOpeHHbIE HM3MEHEHHUS B
MOJIMTUYECKON KU3HU CTPAHBI.

dopmupoBaHuEe U CYIIHOCTh coBeTckoro crpos (1917-1991rr.). IloarotoBka u moGexna
OxTsi0pecKOTO BOOpY:KeHHOTO Bocctanus B Ilerporpazne. II Beepoccuiickuii che3n CoBeToB u
€ro pemeHus. DKOHOMHYECKast U COLMaIbHAas MOJUTHKA OOJIBIIEBUKOB. I'paxk1aHcKas BoiHaA U
uHoctpanHas wuHTepBeHIUs. Cynpba u 3HaueHue HOIla. VYTBepknenwe omgHOMapTUHHON
nonutuieckon cucrembl. O6pazoanre CCCP. [Tonutudeckas 6oprba B mapTuu U rocygapcTBe.
CCCP B roas! nepBbix msatTwiieTok (koner 20-x rr. — 30-e rr.). ®opMupoBanue pexxuMa JINIHOU
Bracth CTajlMHa M KOMAaHJHO-aJMUHUCTPAaTUBHON CHCTEMBI YIPABIEHUS TOCYIapCTBOM.
Buemnsis momutuka CCCP B 20-30-e rr. CCCP BO BTOpOM MHpOBOH W Benmkoi
OtedecTBEHHON BOMHE. I3MEHEHNE COOTHOIIEHUSI CUJI B MUPE I10CJIE BTOPOl MUPOBOW BOIHBI.
Hauano «xonomuoit BoiiHb». TpymHoctu mnocieBoeHHoro paszButusi CCCP. VYixectouenue
HNOJUTUYECKOTO  peXHMMa M HAEOJIOTUYECKOro  KOHTpousiss.  [lombITkM  OOHOBIIEHUS
«rocyaapctBeHHOro counanuzMa». XX cbe3g KIICC u ocyxnenue KynapTa muuHocTd CTayivHa.
«OTtTenensy B TyXOBHOH cdepe. DkoHOoMHueckue pedopmsl cepenunbl 60-X To10B, MIPUUHUHBI
UX He3aBeplleHHOCTH. HapacTaHume KpU3HCHBIX SIBIEHMH B COBETCKOM oOmectBe B 70-e —
cepenune 80-x ronos. Buemnsaa nonutuka CCCP B koHue 60-x Havane 80-X IT.: OT pa3psaIKku K
000CTpeHuI0 MeXAyHapoJgHoW obOctaHoBkU. «llepecTpoiika»: CyIIHOCTb, LEIH, 3ajaud,
OCHOBHBIE 3Tanbl, pe3yiabTarsl. Paciag CCCP. O6pa3osanue CHI'.

CraHoBieHHe HOBOW poccuiickol rocynapctBeHHocTH (¢ 1991- mo Hacrosiee Bpems).
JInbepanbHass KOHUENIMS PpOCCUMCKMX pedopm: mepexon K pbIHKY, (GOpMUPOBaHUE
IpaXkJIJaHCKOro o0IecTBa M MpaBoBoro rocyaapcrsa. «lllokoBas Tepamus» 3KOHOMHUYECKHX
pebopm B Hauvane 90-x TrTomoB. Kouctutymusi Poccuiickoit  ®enmeparmum  1993r.
MesxHaroHanbHble OTHOIeHUs. [lonmTHueckue mapTuu U OOLIeCTBEHHbIE JIBMKEHUs Poccun
Ha coBpeMeHHOM »HTane. Poccuss Ha myt MmoaepHusaumu. Poccust B cucreme MHpPOBOM
SKOHOMHUKH U MEXIYHAPOAHBIX CBSI3EH.

W3ydyenne nucuuruinmabl  «Mctopus»  cmocoOCTByeT (OPMUPOBAHUIO — CIEAYIOIINX
00U eKyIbMYpPHBIX KOMIIETCHIINN:

- CcIOCOOHOCTH aHAJIM3UPOBATH OCHOBHBIE 3TAIbl M 3aKOHOMEPHOCTH HUCTOPUYECKOTO PA3BUTHUS
ob1mectBa Ut (opMHPOBaHHS TpaxaaHckoi nmosunuu (OK-2).
B pe3ynbpraTe u3yueHus Kypca UICTOPUH CTYIEHT JOJKEH:
3Hamy:
* OCHOBHBIE HAIIPABJICHMSI, IPOOIEMBI U METOBI HICTOPUYECKOI HAayKH;
* OCHOBHBIC JTalbl U KIIOYEBBIE COOBITUS HCTOpHHM Poccum U Mupa; O0COOCHHOCTH
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pa3BUTHS POCCUHCKOrO TOCYIAapCTBA, BBIIAIOIIMUXCS JAesTeNeil OTeYeCTBEHHON M BceoOIein
HCTOPUH.

ymembw:

* COOTHOCHTH OOIIME WCTOPHYECKHUE TIPOIECCHl M OTACIbHBIC (DaKThl; BBISIBIATH

CYILIECTBEHHbIE YEPThl UCTOPUUYECKUX MPOIIECCOB, SBICHUI U COOBITHIL, aHAIM3UPOBATDH

COLMAJIbHO-3HAYMMBbIE MTPOOIEMBI;

* (opmynupoBaTh M apryMEHTHPOBAaHO OTCTAaMBaTh COOCTBEHHYIO IMO3UIHUIO IIO

pa3IMYHBIM PoOIeMaM UCTOPHUH.

enademp:

* IPEACTABICHUSIMU 00 UCTOPHH KaK HayKe, €€ MECTe B CUCTEME 'yMaHUTAPHOTO 3HAHHSI,

* IpEACTaBICHUSIMU 00 OCHOBHBIX 3Talax B HICTOPUU YEJIOBEUYECTBA U UX XPOHOJIOTHUH;

* KaTEropuaIbHO-TIOHATUMHBIM aIlapaToOM U3y4aeMON JUCHUILINHBL,

* HaBBIKAMHU aHAJIN3a UCTOPUYECKUX UCTOUHUKOB.

OO6mast TPyJOEMKOCTh JUCHUIUIMHBL: 4 3a4yeTHble eauHUIbl. M3 HHUX ayauTopHas
Harpy3ka 48 dacoB (Jexkuuid 32 yaca, MpaKTUYECKUX 3aHIATHIA — 16 4acoB), caMOCTOSITeNbHAs
pabora 60 yacoB. @opMa OTYETHOCTH — IK3AMEH.

O6bem
Buz yue6Hoit paboTh B 3adeTHbIX B akagemuueckux
CIMHULIAX gyacax

OO0mast Tpy10€eMKOCTb M CHUILTHHBI 4 144
10 y4e0HOMY IUIAHY

AyAUTOpPHBbIE 3aHATHS: 1,3 48
Jlexuunu (Jlek) 0,9 32
[Tpaktryeckue 3anstus (I13) 0,4 16
CamocrosiTesibaas pa6ora (CP): 1,7 60
Pedepar 0,6 20
[ToaroToBKa K KOHTPOJILHBIM paboTaM 0,3 10
CaMocCTOsITENIbHOE U3YUYEHHUE PA3/IETI0B Kypca 0,8 30
Buja nToroBoro KoHTpoJIsi: 3k3amMeH (JK) 1 36
[ToaroToBka u ciada sK3amMeHa 1 36

AHHOTaIUs padoyeld MPOrpaMMbl JUCHHUIIJINHBI
«Pusunyeckasn KyJabTypa u cnopt» (b1.5.4)

1. Heap aucuumiauabl «Pusnyeckas KylabTypa M CIOPT» COCTOMT B (OPMHUPOBAHUU
MHPOBO33PEHUSI M KYJIBTYPHl JUYHOCTH, TPAXKIAHCKOW TO3WIMH, HPABCTBEHHBIX KauyeCTB,
YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEILHOCTH B TPHUHITUM PEUICHUH, CIOCOOHOCTH
WCIIOJIB30BaTh pa3HooOpazHbie (OpMBI (PU3HYECKOW KYyJIbTYpHl, CIOpPTa W TypU3Ma IS
COXpaHEHMUSI M YKPEIUICHUs CBOETO 3/I0POBBS U 3/I0POBbS CBOMX OJHM3KUX B TOBCEIHEBHOU
KU3HHA U TPOPECCHOHATHHON JIEATETLHOCTH.

OcHoBHbIE 3aJa4H JMCHUILIMHBI 3aKIIOYAIOTCS B Pa3BUTHUU CJIEAYIOUIMX 3HAHWMH,
YMEHMM U HAaBBIKOB JINYHOCTH:

- IOHMMAaHHE COLMAILHOW 3HAYUMOCTU (U3UYECKON KYNbTYpbl M €€ PO B PAa3BUTHHU
JMYHOCTHU U MOJATOTOBKE K MPOPECCHOHATIBLHOM JeATEIbHOCTH;

- 3HaHME HAYYHO-OMOJOTHYECKHX, MEeJarorHuecKux U MPaKTUUECKUX OCHOB (hH3HUECKOM
KYJIBTYpBI, CIIOPTa U 3J0POBOT0 00pa3a >KU3HHU;

- (opMupoBaHHE MOTHBALIMOHHO-IIECHHOCTHOIO OTHOILEHHMS K (U3UYECKOH KyJIbTYype,
¢u3nUecKoe COBEpIICHCTBOBAHUE U CAMOBOCIIMTaHHE, YCTAHOBKH Ha 3J0POBBIN 00pa3 KHU3HH;

- OBJAQJEHUE CHCTEMOM MPAKTHMYECKMX YMEHUH UM HaBBIKOB, 0OECIEYMBAIOIIUX
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COXpaHEHME U  VYKpeIUIEHHE 370pOBbs, IICUXMYECKOe Olaromnoiyuve, pa3BUTHE U
COBEPILICHCTBOBAHUE TCUXO(U3UYECKHX CIMOCOOHOCTEH, KayecTB W CBOMCTB JIMYHOCTH,
camoonpe/eneHnue B (U3nUecKoil KyJabType U CIIOpTe;

- (GopMHpOBaHHE JMYHOTO OIbITA TOBBIIICHUS [BUTATEIBHBIX U ()YHKIMOHAJIBHBIX
BO3MOXKHOCTEH, oOecnedeHre oOmed u  NpodecCHOHATBHO-NPUKIATHON  (PU3NUECKON
[OJArOTOBJIEHHOCTH;

- CO3J]aHH€ OCHOBBI JIJIi TBOPYECKOI'O M METOAMYECKH OOOCHOBAHHOI'O HCIOJIB30BaHUS
(U3KYIBTYpHO-CIIOPTUBHOW ~ JEATEIBHOCTH B LEISIX  MOCICAYIOIUX  JKMU3HEHHBIX U
npodecCuOHaNBHBIX JOCTHKEHUN (IIOJTOTOBKHU K MPO(hecCHOHATBbHOM 1eATENbHOCTH U CITYKOe B
Boopyxennbix Cunax Poccuiickoit ®denepanun);

- MOBBILIEHUSI PA0OTOCIIOCOOHOCTH, COXPAHEHHS U YKPETIICHUS 3/I0POBBS;

- OpraHu3aliy U MPOBEACHUS HHAUBUAYAIBHOIO, KOJJIEKTUBHOTO U CEMENHOTO OT/bIXA.

2. B pe3yabrare wu3ydYeHMs JAUCHUILIMHBI O0y4YawIIMiici MO mporpamme
0akajiaBpuaTa J10JI/KeH:

Ognazners cnenyromumu o0mekynbTypabiMu (OK) koMneTeHIusIMu:

- CIIOCOOHOCTH K caMoopraHu3anuu u camoodpaszosanuto (OK-7);
- CIOCOOHOCTH HCIOJB30BaTh METOJABI U CpeAcTBa (U3MUECKON KYNbTYpbl sl 00eCredeHUs
HOJTHOLIEHHOH colMaiibHO# 1 npodeccnonanbHoi nesrenbroctd (OK-8);

B pesynbrate u3yuenus auctumuinHel «®dusmdeckas KyabTypa U CIOPT» OakaiaBp
JIOJIKEH:

3namo:

- HAyYHO-TIPAaKTUYECKHE OCHOBHI (PU3MUECKOM KYJIBTYpPHI, CIIOPTA, TypH3Ma U 3J0POBOTO
o0pasa K13HH;

- COLMATBHO-OMOJIOTHYECKUE OCHOBBI (PM3UYECKOMN KYIbTYpPhI U CIIOPTA;

- BIIUSTHUE 03/JOPOBUTENIBHBIX CUCTEM (PU3MUECKOT0 BOCIIMTAHUS Ha YKPEIIJICHUE 3/I0POBbS,
npoUIAKTUKY MPOPECCHOHANTBHBIX 3a00JIEBAaHUN U BPEIHBIX IIPUBBIYEK;

- crIocoObI KOHTPOJISL M OLIEHKH (PU3HYECKOT0 pa3BUTHUS U (PU3NYECKON MOATOTOBIEHHOCTH;

- MpaBWia U CIOCOOBI MJIAHUPOBAHUS WHAWBHUIYAJIbHBIX 3aHATUN Pa3IUYHON LIEJIeBOU
HalpaBJIEHHOCTH;

- HUCTOpHIO (DU3MUYECKON KyJIbTypbl W CIOpPTa, UMETh NPEJICTaBICHHE O 3HAYUMBIX
CIOPTHUBHBIX COOBITUSIX HE TOJBKO CBOEH CTpaHbl, HO M MHPOBOIO YpPOBHS; Ba)KHEHIIne
JIOCTHKEHHS B 00JIaCTH CIOPTA;

- cnoptuBHble Tpaguuuu MXTU-PXTY um. .M. Menneneesa, IOMHUTH O MOJABUIax
CIIOPTCMEHOB B rofibl Bennkoit oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymems:

- CAaMOCTOATENBHO 3aHUMAThCS (PU3MUECKON KYIbTYPOH U CIOPTOM;

- OCYILECTBIATh CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETO OpraHu3Ma U cOOJI0IaTh IpaBHiia
TUTHUEHBl U TEXHUKU 0€30I1aCHOCTH;

- BBIIOJHATH HMHAWBHUIYAJbHO IMOJ0OpaHHBIE KOMIUIEKCHl O3J0POBUTEIBHOM U
¢u3nUecKkoil KyJabTypbl, KOMIO3MIMHA PUTMHUYECKOM M a’3pOOHOM TMMHACTHUKH, KOMILIEKCHI
YIOPaXXHEHHUH aTJI€TUYECKOW TMMHACTUKY;

- IpeoAoJeBaTh HCKYCCTBEHHBIE M €CTECTBEHHBIE NPEIATCTBUS C MCIOJIb30BAHUEM
Pa3HOOOPAa3HBIX CITOCOOOB MIEPEABMKCHUS;

- OCYUIECTBJISITh TBOPUYECKOE COTPYIHHYECTBO B KOJUIEKTUBHBIX (opMax 3aHATHI
buznyecKoil KyabTypoOu.

Braoemw:

- CpeACTBAMHU W METOJaMHU YKpEIUIeHHs] MHIUBUIYaIbHOTO 3/10pOBbS, (U3HUECKOTO
CaMOCOBEPILIECHCTBOBAHMS;

- JIOJDKHBIM  YpOBHEM (U3MYECKOM MOJATOTOBJIEHHOCTH, HEOOXOIUMBIM  JUIS
Ka4eCTBEHHOT'O YCBOCHUS MPO(ECCHOHATBHBIX YMEHUI U HaBBIKOB B Ipoliecce 00yueHHs B BY3€,
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JUIsi oOecriedeHusl TOJIHOIEHHONW COLMalbHOW M Mpo(ecCHOHANbHON NesSTENbHOCTH IOCIie
OKOHYaHHUs y4eOHOTO 3aBECHUS;
3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Juctumimza (Moxynu) no «®usuueckoil KyJabType U CHOPTY» PEalM3yIOTCi B paMKax
6a3zoBoii yactu bnoka 1 «/[ucuumiumHbl (MOAy/IM)» TpOrpaMMbl OakajgaBpuaTta B oObeme 72
aKaJeMUYECKHUX 4acoB (2 3a4eTHBIC IUHUIIBI) IPU OYHOU (hopme 00yUeHUs..

[Tporpamma paccuruTaHa Ha U3y4yeHHUE AUCLHUILIMHBI B TE€UEHHUE IBYX cemecTpoB (1-ro u 6-
r0), Mpeanosaraer, 4ro 00ydJarouecs UMEIOT TEOPETUIECKYIO U MPAKTHUECKYIO MOJTOTOBKY B
obnactu «duszndeckas KyJabTypa U CIIOPT».

Pa3nesbl IMCUMIVIMHBI M BUABI 3aHATHIA

Mopyn Hassanue Mmonymns Bcero Yacos
Jlex MII3 |IIDIT| KP

1. [Ipenmer «®Puznueckas KyJlbTypa u 18 4 4 9 1
cnopt». Mctopus ®KuC

2 OcHOBBI 37J0pOBOTO 00pa3a KU3HU 18 4 4 9 1
(30X)

3 Bronornveckne 0oCHOBHI (pU3HUECKON 18 4 4 9 1
KYJIbTYpBI U CIIOPTa

4 [IpodeccnonanpHO-TIPpUKIIATHAS 18 4 4 9 1
¢dusnveckas KyJIbTypa U COpT

Bcero yacos 72 16 16 36 4

Kaxnblii Moy Ib IporpaMMsbl HMeeT CTPYKTYPY:
- JIEKIUH WM TEOPETUUECKUI pazJielt;
- IpPaKTUYECKUH pa3ien, COCTOMT Hu3: MeToAuKo-npakThueckux 3aHsatuil (MII3) u yueGHo-
TPEHUPOBOYHBIX 3aHATUH (IpodeccHOHATBHO-TIPUKIIa Has Gu3nueckas noaroroska, [1I1PIT);
- KOHTpobHEIN pazaen (KP).

Teopernueckuii pasnea QopMupyer cucTeMy HayYHO-IPAKTHYECKUX M CIEHUAIbHBIX
3HaHUM, HEOOXOMUMBIX Ui  [OHUMaHWs  NPUPOJHBIX M COLUMAIbHBIX  IPOILIECCOB
(GYHKIMOHUPOBAaHUS (DU3NYECKOM KyJIbTYpbl OOLIeCTBa M JMYHOCTH, YMEHHUS UX aJalTHBHOTO
TBOPYECKOTO  HMCIOJB30BAaHUS  JUISI  JIMYHOCTHOTO W NPOQPECCHOHANBHOIO  Pa3BUTHUS;
CaMOCOBEPILEHCTBOBAHUS, OPraHMU3allUU 370pPOBOro o0Opa3a >XKU3HU NPHU BHIIOJIHEHUU Y4eOHOH,
po(hecCHOHANBHON U COLIMOKYJIBTYPHOH 1€ATENbHOCTH.

MeToauKO-IPAKTHYECKHE 3aHATHSA IIPEIyCMAaTPUBAIOT OCBOCHHE OCHOBHBIX METOAOB U
croco60B (GopMUpOBaHUSl Y4E€OHBIX, MPO(ECCHOHATBHBIX W JKU3HEHHBIX YMEHUN U HaBBIKOB
cpeAcTBaMU (PU3UYECKOM KyJIbTYpHI U CIIOPTA.

Ha meToauko-npakTHyecKux 3aHATHSIX yIeNsIeTcs BHUMaHUE:

- OCHOBHBIM Mpo0JIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMSHUIO (HU3UYECKUX YIOpaKHEHUH Ha QopMUpoBaHHE MPOPECCHOHAIBHBIX KauyecTB
OyaylIero CrnenuanyucTa v JMYHOCTH 3aHUMAIOIIErocs;

- BO3JICHCTBUIO CPEJCTB (PU3NYECKOTO BOCIUTAHMS Ha OCHOBHBIE (DU3HOJIOTHUYECKUE CUCTEMBI U
3BEHbS ONIOPHO-/IBUTaTENILHOTO alapaTa 3aHUMaroIIerocs;

- BOIpOCaM TMPOBEJIEHUS COPEBHOBaHMI (IIpaBUJia COPEBHOBAHUN, CHCTEMAa pPO3BITPHILIEH,
orpeneneHue nodeauresnel, 000pya0BaHNE U MHBEHTAPh).

IIpodeccuonanbHO-NPUKJIAAHA MOATOTOBKA TMPOBOAUTCS C Y4eToM Oyaymien
npodeCCUOHATILHOM IeSTETbHOCTH CTY/ICHTA.

Y4eOHO-TpEHUPOBOUHBIE  3aHATHS  0a3upylOTCs Ha  IIMPOKOM  HCIOJIb30BAHUU
TEOPETUYECKUX 3HAHWH W METOJIMYECKHUX YMEHHWI, Ha MPUMEHEHUU pa3HOOOpa3HBIX CpPEACTB
(GUBMYECKON  KYJIBTYPBI, CIOPTHBHOH ¥  TpodeCcCHOHATBLHO-TIPUKIAAHON  (Pu3nUecKon
MOJATOTOBKU CTYJEHTOB.
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Koutpoabnblii pa3zaen. Kpurepuem ycnemHOCTH OCBOSHUS Yy4eOHOro Marepuaia
SBIIIETCSL OLEHKA TNPEIOAaBaTeNs, YUYUTHIBAIOMIAS pe2VIsapHOCHb NOCeweHuss 0013amenbHbix
VueOHblX 3aHAmull, 3HAHWA TEOPETHUYECKOro pas3jena MporpaMMbl W BBINIOJHEHHUE
YCTQHOBJICHHBIX Ha JAHHBI CEMECTp KOHTPOJBHBIX TEeCTOB oO0meld ¢usnyeckod u
TEOPETUYECKON MOATOTOBKHU MJIA OTACIBHBIX TPYMNI Pa3IuyHON CHOPTHUBHOM HAMpPABICHHOCTH.
KP BXODUT B MpakTUYECKUE 3aHATHUS.

4. O0beM yueOHO JUCUMIIMHBI (0230BbIil KOMIIOHEHT)

Ob6bvem
. B B I \4
Bun yueGHO#I paboThI
3aYETHBIX | aKaJeMHUY. | CEeMecCTp cemMecTp
eIMHULIAX qacax
OO01mast TpyA0€MKOCTh TUCIUATIINHBI — 2 72 1 3au. en. 1 3au. ex.
«®Pu3nueckas KylnbTypa U CIIOPT» — 36 gac 36 gac
0a30Bblii KOMIIOHEHT — 110 Y4eOHOMY IIJTaHY
AyIuTOpHBIE 3aHATHS (BCEro) 2 72 36 36
1. Jlexuu (Jlek) 16 8 8
2. llpaktuueckue 3austus (I1P): 52 26 26
3. KoHTpoJIbHBIN pa3jen, BXOJUT B 4 2 2
aynutopHsle 3asstus, (KP)
Bua uTOroBoro KOHTpoJIs: 3a4er 72 3a4eT 3a4eT

AHHOTanus y4eOHOM nporpamMmmel gucuunannsl b1.6.5
«MaremaTuka»
1. Heuan u 3aaa4M JUCUUIIHHBI
Heab0 quCUMIUIMHBI SIBISETCS (OPMHUPOBAHUE Y CTYJACHTOB CHCTEMBI OCHOBHBIX
MOHSATUM, UCHOJIb3YEMbIX JJI MOCTPOEHUS BAXKHEMIIMX MAaTEMaTUYECKUX MOJENEH, U yMEeHUus
HCIIOJIH30BaTh MaTEMAaTUUECKUE METOIBI JIJISl OMTMCAHUS PA3IUYHBIX TPOIECCOB.
OCHOBHBIMH 32]a4aMU M CUMIJIMHBI, PEIICHHE KOTOPBIX 00ECIIeUnBaET JOCTHKEHHE
1EJTH, SIBJISIOTCS:
- (dhopMUpOBaHNE TOHUMAHUS 3HAYUMOCTH MAaTEMATHUECKOM COCTaBIISIONIEH B
€CTeCTBEHHOHAYYHOM 00pa3oBaHUU OakanaBpa;
- O03HAKOMJICHHE C CUCTEMOM MOHATHHI, UCITOIb3YEMBIX ISl OMTMCAHUS BaXKHEUIIINX
MaTeMaTUYECKUX MOJIEJIEH U MAaTEeMaTHUYECKIUX METOJIOB, M MX B3aUMOCBSI3bIO;
- 03HAaKOMJICHHE C TPUMEPAMH IPUMEHEHUSI MaTEMAaTUYECKUX MOJIeNIEl U METO/IOB;
- (hopMHUpOBaHKE HABBIKOB M YMEHHM MCIIOJIb30BaHUSI MATEMATHUIECKUX MOJIeNIeH 1
MaTeMaTUYECKUX METOJIOB.
2.  TpebGoBanus K pe3yJbTaTaM 0CBOEHUS JUCHUILIMHBI
W3yuenne kypca MaTeMaTHKH TIPU MTOATOTOBKE OakanaBpoB 1o HampaeineHnio 18.03.01
XuMHYecKasi TEXHOJIOTHA CIIOCOOCTBYET MPHOOPETEHUIO CIEAYIOIINX KOMITETCHIINHI:
2.1. O6menpodeccruoHaIbHBIC:
—  CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUTUTHH B TipodeccuonanbHoit nestenbHocTr (OITK-1).
3. B pe3yabTare uzyueHus JTMCUUINJIHHBI CTY€HT T0JIZKEH:
3HATH.
- OCHOBBI mudPepeHnaIbHOTO W HMHTETPATBHOTO  HMCUUCICHUS,
nudepeHIaTbHBIX YPaBHCHU;
- MaTreMaTUYeCKUe TEOPUHM U METOABl, JIeKalMe B OCHOBE IOCTPOEHUS
MaTeMaTUYCCKUX MOJCIICH;
- OCHOBBI IPUMEHEHHNSI MATEMAaTUYECKUX MOJIEIEH U METOIOB.
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yYMeThb.

- BBIOMpPAaTh MaTEeMaTHYECKUE METOJbl, NPUTOAHBIC IJS DPEUICHHUS KOHKPETHOM
3a/1a4u;
- WCIIOJb30BaTh MAaTEMaTUYECKUE IOHATHS, METOAbl W MOJEIU JUIsl OIUCAHUs

Pa3IMYHBIX ITPOLIECCOB;

- BBISIBJISITh MaTEMaTHMUECKUE 3aKOHOMEPHOCTH, JIEXKAIUE B OCHOBE KOHKPETHBIX

IIPOLIECCOB;

- UCIOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTHUYECKON 00paOOTKH TaHHBIX;
- MIPUMEHATh MATEMATHYECKUE 3HAHUS HA MEKIMCLUUILIMHAPHOM YPOBHE.

BJIaJIeTh!

- OCHOBaMH  (yHJAMEHTAJIbHBIX  MaTeMAaTUYeCKUX TEOpUd UM  HaBBIKaMU

UCIIO0JIb30BAaHUs MATEMATHYECKOT0 anmnapara;

- METOAAMHU CTaTUCTHYECKONH 00pabOoTKN HH(POpMAIUH.
4.  Kparkoe conep:kaHnue JMCIHUIIHHDI
1 CEMECTP

1.BBenenue.

[Ipeamer m meronbl Marematuku. OnMcaHHe OCHOBHBIX pa3zienioB Kypca. llpaBuna u
TpeOOBaHUs IPU U3YUYEHUHU Kypca.

2. DJjieMeHTHI ajIredpsbl.

YucnoBsle MHOXeECTBA, kKoMmIuiekcHbie uncna. Onpeaenurenu Il u 11 nmopsakos. BexTopsr:
OCHOBHBIE TIOHATHUS, CKAJSIPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BEICHHUS BEKTOPOB.
AHanuThueckas reoMeTpus: IpsiMasi Ha IJIockocTd, KpuBble I mopsiaka. Matpuubl: aelcTBus
HaJ MaTpUllaMU, MPUBEJCHUE K CTyleH4YaroMy Buay u Buay ['aycca. Panr marpuisl. OOpatHas
matpuna. Teopema Kponekepa-Kamemmm. Pemenwe cucteM IWHEHHBIX —alreOpandecKux
ypaBHeHH. CoOCTBEHHbIE YKcia U BeKTopbl. KBagpaTuuHble GOPMBI.

3. ®yukuus ogHoi nepemenHoii. Ilpeaen pynxkuun. HenpepoiBHOCTh QyHKIMH.

Oynkuusa. CnocoObl 3amanus ¢yHkuuu. Ilpenen ¢ynkuum B TOouke. OTHOCTOPOHHHE
npenensl. [Ipeaensl Ha OeckoHedHOCTH. beckoHeUHO Manble 1 OECKOHEUHO OOoJblINe (PYHKIINH,
UX CBOMCTBAa M B3auMHas cBsi3b. CBoMcTBa mpenenoB. llepBelii M BTOpOM 3amedaTelibHbIE
npenensl. HempepsiBHOCTH (QyHKIIMM B TOUuKe MU Ha mpoMmexyTrke. CBoiicTBa (PyHKIUH,
HENpEepbIBHBIX Ha OTpe3kax. TOUKK pa3pbiBa (YHKIMU U UX KJIACCH(PUKAIIUA.

4. ITuddepenumnaibHoe ucuuciaienne GyHKIUN 0HOI NepeMeHHOM.

[TponsBosnHas (QyHKIMM, ee TreoMeTpUdecKHMid W MexaHudyeckuid cmbica. IlpaBuia
muddepenupoBanus. TaOnuma OCHOBHBIX Mpou3BOAHBIX. Jluddepenunan ¢GyHKIUU, €ro
OpUMEHEHUs K TNpUOMMKEHHBIM  BbIUMCIEHUSAM. HBapumaHTHOCTH  (OpPMBI  MEPBOTO
muddepennmana. [lpousBognass cinoxuoit ¢yHkuuu. HuddepeHuupyemMocts (QyHKIUU:
OlpeNieieHue, TEeOopeMbl O CBS3M  JU(PPEPEeHIMPYEMOCTH C  HEMPEPhIBHOCTBIO U C
CYIIIECTBOBaHHEM MPOU3BOIHOM. OCHOBHBIE TeOpeMBbI AU depeHInaIbHOro neurcaenus: Poms,
Jlarpanxka, Komm. IlpaBuno Jlonmutans (packpeitue HeomnpeneneHHoctei). I[IponsBoanbie
BBICIIUX MOPsAKOB. JIOKambHBINA SKcTpeMyM QyHKIMH. HeoOxoauMble U 1O0CTaTOYHbBIE YCIOBHS
skcTpemyMa. IlpaBuno uccinenoBanus (yHKIMH Ha MOHOTOHHOCTh M 3KCTpeMyM. [Ipu3Haku
BBIMYKJIOCTH U BOTHYTOCTH (yHKIMU. Touku nepernda. Heo6xoaumoe u 10CcTaTOuHOE YCIOBUS
nepern6a. AcuMNTOTH (YHKIMH, HX BHIBl M CIOCOOBI HaxoxaeHus. OOmas cxema
uccieoBaHusl PYHKINN, TOCTPOEHUE X I'padUKOB.

5. HHTerpajibHOe ucuncieHue PyHKIMU OJHOIl mepeMeHHOM.

[TepBooOpaznas ¢pynknus. HeorpeaeneHHplit MHTETpal U €ro CBOKWCTBA. Tabinia OCHOBHBIX
MHTETpaJIoB. MeTOoAbl MHTETPUPOBAHUS: HEMOCPEICTBEHHOE NHTEIPUPOBAHNE, HHTETPUPOBAHHUE
MOJICTAHOBKOM, HWHTETPUpPOBAaHUE IO 4dYacTsaM. VHTerpupoBaHHe paluoOHAIBHBIX JpOoOeH.
WHTerpupoBaHie  HEKOTOPHIX  MPPALMOHAIBHBIX M TPUTOHOMETPHUYECKHX  (YHKLHH.
OnpeneneHHblii UHTETpai, €ro reoOMeTpruIecKuii cMbIcia. CBOMCTBA ONMPEAEICHHOIO0 MHTErpasa.
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®opmyna Hprorona-JleiiOnuma. Teopema o cpeaHeM 3HAYCHUH. 3aMeHa TIEPEMEHHOW U
WHTEIPUPOBAHUE II0 4YaCTAM B OIpEIEICHHOM WuHTerpaie. I[IpuiokeHus OnpenereHHoro
MHTErpaia K BBIUMCIECHUIO Iulomanei miockux ¢uryp. I[ToHatue HecOOCTBEHHBIX MHTErPaJIOB:
OIpe/IeNICHUs], CBOWCTBA, METObI BEIUMCIICHHUS.

2 CEMECTP

1.ln¢pepeHnnanbHOe HCUHCTIeHHE (PYHKIIMM HECKOJIBKHUX MepeMeHHbIX. JJIeMeHThI TeOpUuu
1oJIsl.

OyHKIMU IBYX M OoJiee IMEpPEeMEHHBIX: ONpeAesieHHe, O00JacTh OmpeaeieHus, 001acTh
U3MEHEHUs, TeoMeTpuuecKas HMHTeprperanus, JUHUM ypoBHA. Ilpenen ¢yHkuum B TOUKe.
YactHble mpou3BojHbIE (Ha mpuMepe (GyHKIuH IBYX mnepeMeHHbIX). [uddepennupyemocts
(GYHKLIUU HECKOJIBKMX IepeMeHHbIX. JloctaTounsle ycnoBus auddepenuupyemoctu. Ilomnas
npousBonHas. [IpousBonnas cinoxuoit ¢pynxuum. Ilonneiii muddepenunan. MHBaprHaHnTHOCTH
noigHoro  guddepeHnuana.  AHAIUTUYECKMM  Npu3Hak  monHoro  auddepeHunana.
HuddepennupoBanne (QyHKIUH OJHOM W JABYX NEPEMEHHBIX, 3aJaHHOW HesBHO. YacTHbie
IOPOM3BOJHBIE U TOJIHBIe JuddepeHransl BBICIIUX HOPSAKOB. Teopema O paBeHCTBE
CMEIIAaHHBIX MPOU3BOAHBIX (Mg (YHKIMH JBYX TIE€PEeMEHHBIX). JIOKaldbHBIE SKCTPEMYMBI
(GyHKLIUU JByX MEPEMEHHBIX: HEOOXOAUMOE U JOCTATOYHOE YCJIOBUS 3KCTpeMyMa. Y CIOBHBIH
sKCcTpeMyM (MeTo MHOXKuUTenel Jlarpanxka). Hanbomnpiniee 1 HanMeHbliee 3HaueHHe QyHKIIUU B
3aMKHYTOM oOsiactu. OCHOBHbIE MOHATHUA Teopuu mnousid. CkansgpHoe nose. IloBepxHocTu M
nuHuN ypoBHs. [Ipon3BojHas 1O HapaBiICHUIO. I'paAMeHT CKAJSPHOIO MOJS M €ro CBOMCTBA.
Bekropnoe nosne. Jluseprenuus noiss. Porop nomd. Ces3p MeXAy Ipalu€HTOM U IIPOU3BOIHOM
10 HAIIPABJICHUIO.

2. KpaTHble HHTErpaJbl.

JIBOMHON WHTErpan: OIpEeAcIICHHe, TI'€OMETPUYECKHM CMBICI, CBOWCTBA. Bpruncienue
JBOMHOIO MHTErpajga B JI€KapTOBOM M MOJSIPHOM cuctemax koopauHaT MuHterpan Ilyaccona.
TpoWHON HHTErpall: ONpeAesIeHHe, T€OMETPUYECKUN CMBICIH, CBOWCTBA. BhIunciieHNe TpOWHOIO
uHTerpana. [lpunoskenus 1BOMHOTO U TPOWHOTO MHTErPAJIOB.

3. KpuBosiuHeiiHble ¥ TOBEPXHOCTHbIE HHTErPAJIbI.

KpuBosnMHENHBIM WHTETpall MO KOOPAMHATAM: OIPENEICHUE, CBOWMCTBA, BBIYUCIICHHUE.
Pabora B cunoBom nose. ®opmyna ['puna. KpuBonnHelinble MHTErpasbl, HE 3aBUCSIINE OT MyTU
uHTerpupoBanus. [loteHuuanbHas QyHKIMS, MOTeHIMaNbHOE nosie. [ToHsATHEe MOBEPXHOCTHOTO
unrterpana. [lotok Bektopa uepe3 moBepxHocThb. Teopema ['aycca-Octporpanckoro. dopmyna
Crokca.

3 CEMECTP

1. TuddepenumnaibHble ypaBHEeHUs EPBOro MOPsSiAKA.

Juddepenunanbaple  ypaBHEHHs: MOPSAIOK, pEIIEHHWEe, TeopeMa CYIIECTBOBaHMS U
€MHCTBEHHOCTH pemeHud. 3anada Komm. YpaBHEHUs C pa3IensrolIAMHUCS ITEPEMEHHBIMHU.
OpnHoponuble muddepeHnanbable ypaBHeHUs. JIuHeiHble audQepeHnnanbable  ypaBHEHUS
MEPBOro MOpsAIKa. YpaBHEHHUS B MOJHBIX Auddepennnanax. HTerpupyromumii MHOKUTENb.

2. lndpepenunaibHbie ypaBHEHHs BTOPOIo H N-ro NOPsAKa.

JuddepennmansHple ypaBHEHHs] BTOPOTO MOPSAIKA, JOMYCKAOIIME MOHMKEHUE IMOpsJIKa.
Jlunelinsle quddepeHnranbable ypaBHEHUsT BTOporo nopsaka. CoiicTBa pemienuil. JlnHeiHas
He3aBUCUMOCTh (QyHKIUH. Onpenenurens Bporckoro. CTpykTypa 0011ero penieHus JMHEHHOTO
muddepeHIMaIbHble ypaBHEHUS BTOPOro mnopsaka. DyHAaMeHTalbHas CUCTEMa pelleHU.
Jluneitnble ogHOpOIHBIE AU depeHINaTbHbIE YPAaBHEHUSI BTOPOTO MOpsIKa C MOCTOSHHBIMU
Kod(duIMeHTaMu: MocTpoeHue odiero pemenus. Meron Oinepa. JIuHeiHble HEOAHOPOIHBIE
muddepeHIManbHbIe YpaBHEHHsI BTOPOTO MOPSIIKa ¢ MOCTOSHHBIMU Kodpduimenramu. Ob1ee u
YaCcTHOE PelIeHHUs HEOAHOPOIHBIX ypaBHeHUH. JInneitnble nuddepeHnnanbubpie ypaBHEeHHs N-TO
HOpsiIKa: CBOMCTBA pEIIEHUH, TEOPEMBbI O CTPYKType OOILIEro pelieHus, MEeTO]| BapHaluu
nocTosHHbIX. JluHelHble auddepeHunanbHple ypaBHEHHS N-TO TMOpSAKA C MOCTOSHHBIMU
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K03 punreHTaMu. AJITOpPUTM IOCTPOEHUS OOILETo peIeHHs.

3. Cucremsl AudpepeHINAIBHBIX YPABHEHHU .

Cucrembl nudQepeHanbHbIX YpaBHEHUIH NEpBOro IMopsaka: oOLMe MOHATHS, TeopeMa
CYIIECTBOBaHMS M  €OUHCTBEHHOCTH  oOmero  pemeHus.  CHCTeMbl  JTUHEWHBIX
I depeHMaIbHbIX YpaBHEHUH IEPBOr0 MOPAJKA: MHTETPUPOBAHUE METOJIOM HCKIIIOUECHMS.
Cucrtembl TuHEHHBIX AuddepeHInanbHbIX YpaBHEHUH MEPBOrO MOPsAKA: CBOMCTBA PELICHHH,
TEOpPEMbI O CTPYKType OOLIEro pelieHHs, MeTOJ| BapHalul NOCTOAHHBIX. CUCTEMBI JIMHEHHBIX
OIHOPOJHBIX M  HEONHOPOAHBIX  JU(p(dEepeHIHaTbHBIX  YpPaBHEHUH C  TMOCTOSHHBIMH
Ko3(puuueHTaMu. OJIEeMEHTbl TEOpUU YCTOMYMBOCTH. MeTOnbl UHUCICHHOIO PpeIIeHUs
Qg depeHIraIbHbIX ypaBHEHUH.

4. YucgaoBbie 1 QyHKIMOHATbHBIE PSA/IBI.

UucnoBble psAAbl: OCHOBHBIC IOHATHS, CBOMCTBA CXOMSIIUXCS PSIOB, HEOOXOIUMBIN
IIPU3HAK CXOAUMOCTH. ['apmonmueckuil psa. Psnel Hupuxie. [IpuszHaku cpaBHEHuUs psgoB C
NOJIOKUTENbHBIMU uieHaMHu. [Ipusnak JlanamOepa. MHTerpaibHblil U paguKaabHbIA IPU3HAKU
Kommu. 3Hakouepenyromuecss psabl: npusHak JleliOHuIa. 3HaKONEpEeMEHHbIE Psiibl: MOHATUS
abCONIOTHOW W  YCJIOBHOW CXOJMMOCTH, NpPU3HAK a0CONIOTHOM CXOJMMOCTH, CBOWCTBA
abCOJIFOTHO U YCJIOBHO CXOJSAIIMXCS PSJIOB.

@OYHKIMOHAIbHBIE DPSIIbI: OCHOBHBIE IMOHATHUS, 00JacTh CXOAUMOCTU. CTENEHHBbIE PSAIbL:
panuyc, MHTepBal, o0jacTb cxoaumocTu. CBoiicTBa creneHHbIX psnoB. Psanel Teitnopa u
MakopeHa: CBOICTBa, YCIIOBHE CXOAWMOCTH psifa K HMCXOAHOH (YHKIMH, OCHOBHBIC
pasnoxxenus. Pasnoxenue QpyHkuuu B paa MakiiopeHa C MOMOIIbIO OCHOBHBIX Pa3lIOKEHUI.
I'maBHOe 3HaueHue (yHKuUMHU. OKBUBaJNEHTHble (yHkuuu. [Ipumenenue psgos Teinopa u
MaxsopeHa 1Sl BBIYMCIIEHUS IIPELIENIOB.

5. 3akiouenue.

Hcrnonb30BaHrEe MaTEMATUYECKUX METOJOB B IIPAKTUYECKOMN AEATEIBHOCTH.

O0beM yueOHOI 1 CIUNITHHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Butel yueoHoii paboTsI 3a4. ex./ 3a4. ex./ 3a4. ex./ 3a4. ex./
aK.yac aK.yac aK.yac aK.4yac
O0mas Tpy10eMKOCTh
2EOLLLBLI SOV L 15/540 5/180 41144 6/216
IJIAHY
AYyIHTOpPHBIE 3aHATHSI: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexuuu (JIex) 2,65/96 0,88/32 0,88/32 0,88/32
[Mpaktrueckue 3anstus (I13) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrositebHas padora (CP): 7,7/1276 2,23/80 2,23/80 3,24/116
Bua xkonTpoas: 2/72 JK3aMeH - 3aver ¢ JK3aMeH-
IK3aMeH/3a4eT 1/36 OLIEHKOii 1/36

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«HUudopmaruxka» (b1.b.6)

1. Heap aucuumimHbl — mnpuoOpeTeHne 0a30BBIX 3HAHUH O COBPEMEHHBIX
WH()OPMAIMOHHBIX TEXHOJIOTHSX, a TaKKe YMEHUHW M TPAKTUYECKUX HABBIKOB B 00JacTH
WH(OPMATUKH, HUCIOIB3YEMBIX IPH PEIICHUH HAyYHBIX M MPAKTUYECKUX BBIUYHUCIUTEIHHBIX
3a/1a4u CTyJIGHTaMH BCEX CIICIIMAIbHOCTEH.

3agaud JMCUMIUVIMHBI - W3yYeHUE METOJOB XpaHEeHHs, oOpaboTKM U mepenadyu
uH(pOpMAIUK C HCIOIB30BAHUEM TEPCOHAIBHBIX KOMITBIOTEPOB, JIOKAJIBHBIX M TJI00aTBHBIX
ceTed; M3y4YeHHE YHUCJICHHBIX METOJOB pEUICHUs MPOCTEHIINX 3a/ad MaTeMaTH4eCKOro
OTHMCAHUsI XUMHKO-TEXHOJIOTHYSCKUX TMPOIECCOB; TPUBHUTHE HABBIKOB aJTOPUTMHU3AINHN U
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MIPOrpaMMHUPOBAHUsl C HCIIOJIb30BAHMEM CTAaHAAPTHBIX MAKETOB MPHUKIAIHBIX MPOTpaMM IpU
pELIEHUHU IPOCTENIINX BHIYMCIUTENIBHBIX 33/1a4.

2. TpeOoBaHus K pe3yibTaTaM OCBOEHUS M CHUIIMHBI

W3yueHne AMCUUIUIMHBL TIPU TOATOTOBKE KAaJgpOB BBICHICH KBaTU(UKAIMH IO
00pa3oBaTenbHON MporpaMMe BBICHIETO 00pa3oBaHUs IO HampamiaeHHio noarotoBku 18.03.01
«XUMHUYECKask TEXHOJIOTHS CIIOCOOCTBYET (POPMUPOBAHMIO CIIETYIOUINX KOMITETCHIIUMA:

Ob6menpodeccnoHaIbHbIE KOMIIETEHIIUM:

- BJIaJICHUE MOHMMAHMS CYIIHOCTU W 3HaueHHsI MH(POPMAIMU B Pa3BUTHU COBPEMEHHOTO
oOmiecTBe, 0OCO3HAHUS OMACHOCTH U YIPO3bl, BO3HUKAIOIIUX B 3TOM IpOIECcCe, CIIOCOOHOCTHIO
coOJII0/IaTh OCHOBHBIE TpeOOBaHUS HH(POPMAITMOHHOW OE30MAaCHOCTH, B TOM YHCJE 3allUThHI
rocynapctBerHoit taiiusl (OITK-4);

- BJIAJICHME OCHOBHBIMHU METOJIaMH, CIOCOOaMU U CPEICTBAMHU IIOJyYEHUS, XpaHEHUS,
nepepaboTku MHGOpPMALMKU, HUMETh HAaBBIKM pabOThl C KOMIIBIOTEPOM KakK CpeICTBOM
ynpasienus uapopmanueii (OITK-5).

B pe3yabTare 0CBOCHUSI IMCHMILIMHBI CTYIeHT-0aKAIABP JA0JIKEH

3HATH

- cBOMcTBa MH(OPMAIINH, CIIOCOOBI €€ XpaHEeHUsI K 00pabOTKH;

- CTPYKTYpY, IPUHIUIIBI paOOThl U OCHOBHBIE BO3MOXXHOCTH DBM;

- TOIOJIOTHIO U APXUTEKTYPY BBIUMCIUTENbHBIX CETEH;

- IPUHIIMIIBI a/Ipecallvy [10JIb30BaTeNell, KOMIIBIOTEPOB U PECYPCOB B ceTu MHTepHeT;

- pa3nuyath ¥ pacupoBsiBaTh [P — agpec, JOMeHHOE UMSI KOMITBIOTEPA;

- a TaKKe BIAJeTh HABbIKAMU CAaMOCTOSITEJIBHOIO pEIICHHs 33aJad Ha KOMIIBIOTEpE,
BKJIIOUAIOIIUE MIOCTAHOBKY 33aJ1a4i, pa3padOTKy alropuTMa 1 OleHKY ero 3 (peKTUBHOCTH;

- CTPYKTYPY, IPUHIIUIIEI pa0OTHI U OCHOBHBIE BO3MOKHOCTH DBM;

- OCHOBHBIE THUIIbI aJITOPUTMOB, SI3bIKH IPOTPAMMUPOBAHUS;

- CTaHJIapTHBIEC POTPAMMHBIE 00€CTIeUeHUsI CBOEH MPodheCcCUOHATBHOM IeATeTbHOCTH;

- aJITOPUTMBI PELICHUsI HETMHEWHBIX YPAaBHEHU;

- QJITOPUTMbI OJTHOMEPHON ONTUMHU3ALINY;

YMETb

- IMCaTh ¥ OTJIAKUBATh Iporpammbl Ha VBA 1o pa3zpaOoTaHHBIM allrOPUTMaM;

- IPUMEHSTh METO/Ibl MAaTEMaTUUYECKOM CTATUCTUKY JJI PELIEHUsI KOHKPETHBIX 33714,

- UCIOJB30BaTh IMaKeThl MPHUKIAJAHBIX MpOrpaMM IMpH JajbHelnieM oOOydYeHUu H
IIPAKTUYECKOHN AEATEIbHOCTH.

BJIAJIETH

- HAaBBIKAMHM CAaMOCTOSATEIBHOIO pEUICHMs 3a7ad Ha KOMIIBIOTEpPE, BKIIOYAIOLINE
IIOCTAaHOBKY 3a/laud, pa3pabOTKy alroputMa M OLEHKY ero 3(QeKTMBHOCTH MeToJaMu
MaTeMaTHUYeCKON CTaTUCTUKU 11 00pabOTKU HKCIIEPUMEHTA;

- METOJJaMU pealli3alliy aAITOPUTMOB Ha KOMIIbIOTEpAX.

3. KpaTkoe conep:kaHue TUCHUTINHBI:

3.1. ApXUTEKTypa KOMIIBIOTEPOB U KOMITBIOTEPHBIX CETEH:

® HCTOpUS Pa3BUTHUS BHIYMCIUTEIBHON TEXHUKH U MEPCOHANBHBIX KOMIbIOTEpPOB. KpaTkas
UCTOpPUSL PA3BUTHUS BBIUMCIUTENFHOM TEXHUKH U MepcoHanbHBIX KommbioTepoB (I1K).
Breruncnurensnass mammuaa @®on-Heiimana wu wmammba Teropunra. Pazpabotku HopOepra
Bunepa;

eapxutektypa [IK, ammapatneie cpenctBa [IK. Mcnosb3yemble CHCTEMBI CUUCIIEHMS,
AIIeMEHThl MareMarudeckoil noruku. OOmee mnpenctaBienue o [IK um ux BO3MOXKHOCTSIX.
OyukuuoHanbHas cxema [IIK, warucrpansHO-mMoaynbHbId —npuHuun noctpoenus 1K
Amnmnaparnsle cpencta [1K: mukpomnpoueccop, onepaTuBHas U K31 MaMATh, BHEIIHSS MMaMATh,
IIMHBI aJpeca, KOMaHA M JaHHBIX, TAKTOBbIM reHeparop. [IpyHIUI OTKPBHITON apXUTEKTYPHI:
CHCTEMHas IWHa, pa3psaaHocTb. [lepudepuiinpie ycrpoiictsa [1K: knaBuarypa, MpIlib, MOHUTOP,
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npunTep U ap. OcoO0EHHOCTH MpEeACTaBICHUs JaHHBIX Ha MAIIMHHOM ypoBHe. [IpenmyiuecTa
U(POBOrO TpPENCTaBICHUS] HHPOPMALMU Tepe/l AaHAIOTOBBIM IPEICTABICHUEM: BBICOKOE
Ka4yecTBO 3alMCH M OTOOpaxkeHHs HMHGOpMaIMM, MPOCTOTa W HAAEKHOCTh AYOIMpPOBAHUSA
(xormmpoBanusi) uHMopManuu Oe3 moTepu KadectBa. CHCTEMBI CUYUCICHUS (AecATHUYHAS,
JIBOMYHAs, BOCbBMEpUYHAs, LIECTHAALATEpUYHAs), IpaBUiIa IepeBoJa U3 OJHOM CHCTEMBbI B
JIpyryr0. DIEMEHThl MaTeMaTH4eCKOH JIOTHMKU: TOHATHS (OpManbHON JIOTHKH, OCHOBHBIC
JIOTMYEeCKHUe onepanuu U popmMylibl, Jorndeckre ocHoBbl padboTsl I1K;

® KOMITBIOTEPHBIE CETH: TONOJOIMM ceTeil, uX xapakrepucTuku. KommbrorepHas ceThb -
COBOKYITHOCTb KOMITBIOTEPOB M PA3IMYHBIX YCTPOMCTB, 00ECHeUMBAIOMINX MH(POPMAIMOHHBINA
OOMEH MEXJy KOMIIBIOTEpaMU B CETH 0€3 MCIOJIb30BaHUS KaKUX-JIMOO INPOMEXKYTOUYHBIX
Hocutene nHdopmanuu. Tomosoruu cerei: 3Be3/IHAs, IIMHHAS, KOJbleBas. CeTH 3aKpBITOTO
TUIA: JOKAJbHBIE U PACIpEAEICHHbIE CETH, KOPIOPATUBHbIE CeTH. IIporpaMMHO-TEXHUYECKOE
oOecrieueHue: ajJanTep, KOTOPBI yIpaBiseTcsl CHELMATbHOM HporpaMmoi JpaiiBepom;
ONEpallMOHHAs CHUCTEMa, YOPABJAIOIIAs KOMIIBIOTEPOM, IPEAOCTABISIONIMM  PECYpChI;
IPOTOKOJIBI - OCOOBIE S3BIKM, HA KOTOPHIX OOMEHHBAIOTCSA MH(pOpMAIMel KOMIBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'mobanshbie cetu pasznuynoro macimraba (WAN —Wide Area Net, MS
Network wu Internet). Bosmoxnoctn cetu WHTepHer. OnexTponHas mouta. JlocTynm K
uHpOopMalMOHHBIM pecypcaM. Cucrema TenekoHpepeHUuil. Ajpecanuss M HPOTOKOJBI B
WHTepHer;

e MyJIbTHUMEMA — JUAJIOTOBasi KOMIIbIOTEPHAsl cUcTeMa, 00eCleuynBarollas CHHTE3 TEKCTa,
rpaduKy, 3ByKa, peud M BUACO. YCTPOHCTBa MyJibTHUMeAHA. TpeOoBaHUS K MYJIbTUMEAUHHBIM
CpeACTBaM KOMIIBIOTEpOB. PacmmpenHbie BO3MOKHOCTH 00paboTKH, peoOpa3oBaHus, CHHTE3a
nHpopmaruy (KOMITBIOTEpHAsT aHUMaIUs, MOAU(PUKAINA U300paKEHUM, TpeXMepHas rpaduka).
MynbTuMeauiiHple nporpaMMsbl. [Iporpammbl pelakTUpOBAaHMS, MOHTAa)Ka 3BYKa M BHJEO.
Buneo-penakropsl, Moayiau cred@@ekToB, MOHTaKHbIE CTYAUU. DJIEKTPOHHBIE MPE3EHTALUU
(ocHoBHbIe BO3MOKHOcTH MS PowerPoint), sTanbel co3maHus Mpe3eHTalUi, CTPyKTypa
Ipe3eHTalMi U 0COOEHHOCTH PaOOTHI C PEAAKTOPOM.

3.2. [IporpamMHoOe obecnieueHue:

® CTPYKTypa OIEpalMOHHBIX CHCTEM, MaKeThl MPUKIaAHBIX mporpamm, Microsoft Office.
Knaccugukarus nporpaMmmubIx cpecTB. CHCTEMHOE M MPUKIIAHOE IPOrpaMMHOE obecieueH e
ITK. O630p onepanmonnsix cucreM (OC). [Ipunuuns! cozganus u coctaB OC: aapo, uHTepQeiic,
npaiiepbl. Kpatkas xapakrepuctuka WINDOWS, moxynenblii npuniun nocrpoenus. Cpena
WINDOWS: oxHa, uX 3JIeMEHTBI, paboTa B MHOTOOKOHHOM pexume. Paborta ¢ oObekramu
WINDOWS. Spnbiku 1 pabota ¢ HuMu. Ilanku: coznanue, nepeMMeHOBaHKE; KOMUPOBAaHHUE U
nepeMenieHre o0beKTOB (MarnoK U SPJIBIKOB), yaajdeHue o0bekToB. Kop3uHa U ee Ha3HaueHUE.
Hacrtpoiiku WINDOWS: nara u BpeMs, HacTpoiika MBIIIH, 3KpaHa. DJIEMEHTbl TEXHUYECKOTIO
cepuca [IK: ycTaHOBKa onepallMOHHOW CHCTEMBI, CO3/IaHUE WHIMBUAYAJTBHOW ONMEpallMOHHOU
cpebl MOJIb30BaTeNs, MOAJAEpPKKa LETOCTHOCTH MH(OpMAIMH, pacUIMpEeHHEe U MOJIEPHU3AIUSL
KOH(UTYypaluy anmapaTHbIX U IPOTPaMMHBIX CPEICTB

e TexctoBelii penaktop WORD, penakropel MaTeMaTHUECKUX W XUMHYECKUX (hopmyi.
OCHOBBI HCMOJB30BAHUS TNPOrpaMM OOLIEro Ha3Ha4yeHus (KpaTKuil 0030p) Ha mpUMepax
TekcToBoro penakropa WORD, penakropoB MareMaTHHYeCKMX M XHMHUYECKUX (OPMYIL
Ocob6ennoctu TexctoBoro peaakropa WORD. Beon u pegaktupoBanue Tekcra. Konuposanue u
nepeMenieHne o00OBEKTOB, pabora c¢ Tabmunamu. Bpeibop Buma, pasmepa uipudra,
¢dopmatupoBanue CcUMBOJOB M ab63aneB. KomumpoBanue ¢dopmata. OcoOEHHOCTH CO3AaHUSA
CChUIOK, ornaBineHud. CoznaHue JOKYMEHTOB pa3iuyHbIX (GopM  (CTaHAAPTHBIX U
HeCTaHAApPTHHIX). Vcronb30BaHMe peaakTopa MaTeMaTH4eckux (opMyl B  TEKCTOBBIX
JOKyMeHTax. PemakTop xumuueckux (opmyj, Ha3HaYeHHE U OCOOEHHOCTU pabOTHI
KonupoBanue xumuueckux (GopMys B TEKCTOBBIE JOKYMEHTHI.

25



e Cucrema ynpasienus 6a3amu gaHHbix ACCESS: cozmanue monb3oBatensckux CYB/,
dbopMupoBaHue 3ampocoB, oT4eToB u QopMm. HMuHopmanronusie cucreMbl. CHCTEMBbI
ynpaBieHus: 0aHkamMu u 0a3amMu JaHHBIX. PensiponHas mMozaens MaHHbIX. CTPyKTypa 3aIlucH,
MeToabl Aoctyna K uHpopManun. OOMeH naHHbIMH ¢ apyrumu npuiokenussmu WINDOWS:
TEKCTOBBIMH PEAAKTOPAaMH U JIEKTPOHHBIMU Tabiuuamu. Pensumonnas 6a3a nanueix ACCESS.
['maBHOE OKHO, MEHIO KOMaH], MaHedb MHCTPYMEHTOB. Co3JaHKue U OTKpBbITHE 0a3bl JaHHBIX.
BBox 1 perakTupoBaHue TaHHBIX B peKUME TaOIHIBI U pekuMe KOHCTpyKTopa. DopmupoBanue
3arpocoB. 3ampockl MPOCThIE U MHOTOTaOIMYHbIE, 3aMpOoCkl ¢ ycnoBusiMU. Co3/laHue OTYETOB U
dopm. Texnonmorus peanuzanuu npocteimux 3amad cpeacrsamu CYBJ[ ACCESS.

e PenieHre BBIYMCIUTEIBHBIX 3adad ¢ wucnoib3oBanueM EXCEL: obOpaborka Tabumwil,
MOCTPOCHUE TpauKOB U JAUarpaMM, BBIYHCIEHHE MAaTPUUYHBIX BbIpakeHUW. HaznaueHue
anektpoHHbIX Tabmun (MS EXCEL). Ocobennoctu Ttabmuunoro mnpoueccopa EXCEL u
MCIIOJIb30BAaHUE €0 JJIsl pelIeHUs HHPOPMAIIMOHHBIX U MH)XKEHEPHBIX 3a71a4d. TexHuKa paboThl C
EXCEL. Oxkno EXCEL. AGcomroTHass ¥ OTHOCHTENbHAas ajpecanus. BbIIencHue sdeek,
nepemMenieHue no padouemy aucry. Pacuer no ¢popmynam. Konuposanue dopmyi. [Toctpoenue
rpa¢ukoB. Pacuer QyHKIIMOHAIBHBIX 3aBUCUMOCTEH U MOCTPOSHHE TpaPUUECKUX H300paKeHUI
¢ wucnonb3oBanueMm crtaHaapTHeix (ynkuuid EXCEL wu wmactepa ¢ynkuwmii. Iloctpoenue
MOBEPXHOCTEN C UCIOJIb30BaHWEM MacTepa auarpamm. Pabora ¢ tabiumamu. @opMatupoBaHue,
opopmienue Tabmuu. YwucnoBele U MONb30BaTenbckue ¢GopmaThl. CBOJHBIE TaOIHIIBL
[Toctpoenne nuarpamm. Pazpabotka u peanu3anus IpOCTEHIINX alrOPUTMOB C UCTIOIH30BAHNEM
Bo3MokHOocTelt EXCEL (HaxokaeHre MaKCMMalbHOTO (MHUHMMAJIBHOTO) 3JIEMEHTa BEKTOpa U
MaTpPHIIBI, HAXOXKICHHE CYMMBI 3JIEMEHTOB BEKTOpAa W MATPUIIbI, BBIUYMCICHHEC MATPHYHBIX
BBIPOKCHHM ).

3.3. AIropuT™Mbl 1 OCHOBBI IPOTPaMMUPOBAHUS:

® ANITOPUTMBI, TUTIBI anropuT™MOB. [ToHsTHE anropuTma U ero cBoictBa. CrocoObI 3amucu
anropuTMOB. MOAYNBbHBIN MPUHIIUI TTOCTPOSHUS AITOPUTMOB U TIPOTPAMM.

o XapaKTEepUCTUKHN S3BIKOB IMpOrpaMMHupoBaHUs. OCHOBHBIC CTPYKTYPHI M TIPHHIIHIIBI
CTPYKTYPHOTO MpOrpaMMHpOBaHusl WLIOCTpamusa. CTPYyKTYpHOE MpOrpaMMHPOBAHHUE, €ro
0COOCHHOCTH. TexHomorus OObEKTHO-OPUEHTHPOBAHHOTO TMPOTPAMMHPOBAHUS; CBOMCTBA
SI3BIKOB: HACIIEIOBaHHUE, WHKATICYISALUS, ToTuMophu3M. TTOHSATHS S3BIKOB: KIAcChl B OOBEKTHI.
DBorOIUs U KilaccuUKaIus S36IK0B IporpaMMupoBanus. [IoHATHS TpaHCISIIUU, KOMITHIISIUY,
UHTEpIpETaii, WX pa3inyus. ba3oBble alropuTMHUYECKHEe KOHCTPYKIWHU (CIelIOoBaHHE,
BETBJICHHE, TOBTOPEHHE), MpUMepbl ux peanu3anuu. OCHOBHbIE KOHCTPYKIIMH SI3BIKOB
IPOrPaMMHUPOBAHUS. SI3BIKH MPOTPAMMHPOBAHWS BBICOKOTO YPOBHHI.

¢ BrrunicnuTenbHble alrOPUTMBI UM MPOTpaMMHBIE peanu3anuu Ha VBA nns oOpaboTku
uHpopmanuu [Iporecc pemenus 3agad Ha kommnbloTepax. [IporpaMmmupoBanue Ha s3pike VBA:
OCHOBHBIE ONEPATOPHI SA3bIKA, MPOIEAYPHI U GyHKINU. Pa3paboTka u peanu3arysi MpoCTeHIITIX
QIrOpuTMOB 00paboTku WH(pOpManuu (perieHne 3agad ¢ OJHOMEPHBIM M MHOTOMEPHBIM
00beMoM MH(pOpManuH). UnCIeHHbIE METO/IbI aHAIM3a OJJHOTO HEJIMHEHHOTO ypaBHEHHUS: TIOUCK
KOpHEH, pelieHue 3aadyd OAHOMEPHOW ONTHUMH3alUU (HaXOXJICHHE TOYeK MaKcuMyMma |
MUHUMYMa (QYHKIUH). MeToAbl CTaTUCTHUECKONH 00pabOTKH pe3yabTaTOB H3MEPEHHH OJIHOM
BEJIMYMHBI: BEIYUCIICHUE TOUCHYHBIX (CPEIHEro, UCTIEPCUH, CTaHIapTa) U HHTEPBAIBHBIX OIEHOK
CIIy4ailHON BEJINYMHBI.

3.4. 3ammra nHGOpPMaLUH:

AJNTOPUTMBI 3aIIUTHl HHPOPMAIIMH: METOBI 3aIUTHI, KOMIIBIOTEPHBIE BUPYCHI U O0pb0a C
HuMH. [loHsiTHE O€30macHOCTH KOMIBIOTEPHOH HH(pOpMalMU: HAAEKHOCTh KOMIIBIOTEPA,
COXpaHHOCTh JaHHBIX, 3allUTa OT BHECEHUS W3MEHEHHWH HEYIIOJIHOMOYEHHBIMU JIHIIAMH,
COXpaHEHHME TaWHBI TMEPEeNUCKH B DIEKTPOHHOM ceTH. MeTOonasl peanu3alui  3allUuThl
uH(pOpMallMK: TpOrpaMMHBIE, amnmnapaTHble, OpraHU3alHoOHHbIE. VCTOpUS BO3HUKHOBEHUS
BUPYCOB U aHTUBUPYCOB. CroCOOBI 3apa)keHus, 3aluThl U 00pbOBI ¢ BUpycamMu. OcobeHHOCTH
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paboThl aNrOpUTMOB BHUPYCOB: PE3UJEHTHOCTh, MNOIUMOP(GUYHOCT, U camolIu(ppoBaHUE.
KommnbrotepHsie BUpYCH, UX crieruduka u antuBUpycHbie nporpamMmsel (Kacmepckuii, Dr. Web,
Avast, AVG). CrnocoObl mudpoBaHus W mnepenayd MHPOpManuM Ha JajdbHUE PACCTOSHUSA.
OTKpBITHIH U 3aKpBITHIN KiT0UM mnppoBanus. Jlepparmenranus aucka.

4. O0beM TUCHMILIMHBI U BUbI Y4eOHOH HATPY3KH

Bun yueOHo# padoThl B 3auetHbIx B akanemuu. yacax
SIMHHIIAX
O0mas TpyA0eMKOCTb IMCIHIIJIHHbI 3 108
B ToM 4uciie Ha 00y4yeHuUe 3 108
AY/JAUTOPHBIE 3aHATHSL: 1,3 48
Jleknuun
JlaboparopHbie pabOTHI 1,5 48
[IpakTuyeckue 3aHsATHsI
CamocTosiTeJibHAas padoTa: 1,7 60
PacuetHo-rpaduueckue paboTsl
[TonroroBka k 3amure pedepara
Jlpyrue BUIbI CAMOCTOSITEIILHOM PabOTHI
Bu HTOroBOro KOHTPOJIA 3auer

AHHOTaNUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«®usuka» (b1.B.7)
1. Hesn 1 3aga4M JUCHMUILJIMHBI

Henbo AUCHMILUIMHBI SBISETCS NPUOOPETEHUE CTYJEHTAMHM 3HAHUI 10 OCHOBHBIM
paszzenaM (GU3MKU U YMEHMIO IPUMEHATh UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCLIUIUINHAX.

OCHOBHBIMH 32Ja4aMH JMCHHUIIJIMHBI, PEIIEHHE KOTOPHIX 00ECIeUnBaeT JOCTUKEHHE
LeNU, ABISIOTCS: (popMUpOBaHHE NPEACTABICHUN 00 OCHOBHBIX (PM3NYECKUX 3aKOHAX MPHUPOJIbI
U METOJaX TEOPETHYECKHX HCCIIEJOBAaHUM pa3iMuHBbIX (U3MYECKUX SIBICHUH, a TaKXKe JaTh
IIPEJICTABJICHNS O COBPEMEHHBIX 3KCIIEPUMEHTAIIBHBIX METOJAX UCCIIEIOBaHUS.

2.  TpeGoBanus Kk pe3yjbTaTaM 0CBOEHHS TUCHUIIUHBI

W3yuenune kypca ¢U3MKU IpU MOATOTOBKE OakanaBpoB Mo HampasieHuto: 18.03.01
XuMHYecKasi TEXHOJIOTHS

CIOCOOCTBYET MPHOOPETEHHUIO CIEAYIOIINX KOMITETEHIINH:

CnocoOHOCTH M TOTOBHOCTb  HCIIOJIb30BAaTh  OCHOBHBIE  3aKOHBl  (U3UKH B
npodeccronanmpHoi AestenbHocTr (OITK-1)

['OTOBHOCTP HMCHONB30BaTh 3HAHHWA O COBPEMEHHOM (QU3MYEeCKOW KapTUHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUU BELIECTBA JJI1 IOHUMaHUSA
OKpy»Xaroliero Mupa u sieiennit npupoasl (OI1K-2).

[TnanupoBaTh U MPOBOAUTH (PU3UUECKUE IKCIIEPUMEHTHI, IPOBOIUTH 00pabOTKY UX pe3yabTaToOB
U OLICHMBATh MOTPELIHOCTH, BBIABUTaTh TMIOTE3bl U YCTAHABIMUBATH TPAHUIIBI UX MPUMEHEHUS
(ITIK-16).

Hcnonp30BaTh 3HaHMSI OCHOBHBIX (DU3MUECKUX TEOpUM Ui PpEHIeHUH BO3HHMKAIOUIMX
¢u3nueckux 3agady, caMOCTOSTENLHOTO NMPUOOpeTeHUs (PU3MUECKUX 3HAHWUU, Ui TMOHMMaHUS
INPUHLMIIOB paboThl MPUOOPOB M YCTPOWCTB, B TOM YHCJIE BBIXOAAIIUX 3a Mpeaesbl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (OITK-19).

B pesyabTare nzyueHus IMCUMIJIMHBI CTYAEHT 10JI5KEH

3HATh!

- (M3MYecKre OCHOBBI MEXaHMKH, (U3UKU KOJEeOaHWH M BOJH, JIEKTPUYECTBA U MarHeTu3Ma,
ANIEKTPOAMHAMHUKH, CTATUCTUYECKON (PU3UKH U TEPMOJMHAMUKH, KBAHTOBOW (DPU3HKH;
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- cMbIcl  (DyHIAMEHTaJIbHBIX (PU3MUECKUX 3aKOHOB, IPUHIMIIOB U IOCTYJIaTOB; HX
(OpMYITMPOBKH U TPaHULIBI TPUMEHUMOCTH;
- CBA3b LIMPOKOTO Kpyra (pU3HUECKUX ABJICHUN C (PyHAAMEHTAIbHBIMU IPUHIMIIAMYI U 3aKOHAMU
bu3uKy;
- OCHOBHBIE METO/Ibl PELICHUS 33/]a4 10 ONUCAHUIO (PU3UYECKUX SIBICHUIL;
- METOBI 00PabOTKH pe3yabTaTOB (PU3NUECKOTO IKCIIEPUMEHTA.

yYMeTh:
-IPUMEHATh TEOPETHUYECKHE 3HAHUS W OSKCIEPUMEHTAJIbHBIE METOIbl HCCICIOBAHUS TIPH
peleHnH IpodecCHOHATIBHBIX 3ajiay;
-[IPOBOJIUTH PACUETHI, OCYIIECTBIISATh aHAJIN3 U HA OCHOBE 3TOTO JeNaTh 000CHOBaHHbIE BBHIBOIBI;
- AHAJIN3MPOBATh PE3yJbTaThl HAOMIONEHUM M HKCHEPUMEHTOB C INPUMEHEHHEM OCHOBHBIX
3aKOHOB U TIPUHIIUIIOB (PH3UKH;
- OIpenesATh Xapakrep (U3MYECKHX IPOLECCOB 10 KOMIUIEKCY SKCIEpUMEHTAIbHON
uH(pOpMaLUy IpY NOMOIIH rpaUKOB, TAOIUIl U ypaBHEHU;
- IPEJICTABIIATh 00PAOOTAaHHYIO HKCIIEPUMEHTAIBHYIO M TEOPETUUECKYIO MH(POPMALIUIO B YCTHOM
U THChMEHHOH ¢QopMe, B TOM YHCIE C HCIOJIb30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOT .

BJIA/I€Th!
- HaBBIKAMU Pa0OTHI C IIUPOKUM KPYroM (hrU3HYECKUX IpUOOPOB U 000PYA0BaHMS;
- HaBBIKaMU 0OOCHOBAHUS CBOUX CYXKICHUHN M BEIOOpA METO/Ia HCCIIEIOBAHNS;

3. Kparkoe conep:kanue JMCHUIINHBI

Cemectp 2

BBenenue

[Tpenver ¢usuku. MeTonbl (QU3UYECKOTO HCCIICIOBAHUS: OIBIT, THIIOTE3a, IKCIEPHUMEHT,
TEOpHs.

1. ®u3nueckue 0CHOBBI MEXaHUKH

[Ipeamer  KMHEMaTHKH. [lepemenienue, CKOpPOCTb,  YCKOPEHHE. Kunematuueckue

XapaKTEepUCTUKU BPALIATENIbHOTO JBUKEHUS. 3aKoHbl Hbl0TOHA. 3aKOH BCEMHPHOTO TATOTEHHUS.
JIBukeHHe Tela IEPEMEHHOM Macchl. 3aKOH BCEMHMPHOIO TAroTeHus. JIBukeHHe Tena
nepeMeHHOM Maccel. YpaBHeHuss Memepckoro. ®opmyna [{nonkoBckoro. Ymopyrul u
HEYNpyruil yzaapbl 1apoB. MOMEHT HMHEpPUMM MAaTE€pPUAIbHOM TOYKM M TBEPIOrO Teja.
Kunemaruka rapmoHunueckux kosneOanuil. JluddepeHunanbHoe ypaBHEHHE T'apMOHMYECKUX
kosiebanuil. IloHsATHE O 3aTyXalolMX U BBIHY)XICHHBIX KojeOaHHsIX. BoiHOBOe IBM)KEHHE.
Boanbsl npoaoabHbIE U TONEPEYHBIE.

2. OCHOBBI MOJICKYJISIDHOH (pu3HKH

OneMeHThl TEepMOAMHAMUKUM M (¢u3ndeckoil kuHeTHku. MpeanbHblil ra3. Pacnpenenenue
bonsiiMana u ero obmedusnueckuii cmbici. PeanpHbiii Ta3. YpaBHenue Ban-nep-Baanbca.
Tepmoaunamudeckuid Metoa B (usuke. PaBHOBecHble cocTosiHMsA. Hauana TepMOJMHAMUKH.
[{uxmpl. DHTpONHS W €€ CTAaTUCTHYECKOe ToiKoBaHme. SIBieHue mepenoca. Juddysusa. 3axon
@uxka. TermonpoBoaHocTh. 3akoH Pypbe. BHyTpeHHee Tpenue (Bs3kocTb). 3akoH HproToHA.

3. DJIEKTPOCTATHKA U MOCTOSAHHBIN JJIEKTPUYECKHI TOK

3akon  Kymonma.  Teopema  Octporpaackoro-l'aycca.  Jlumons.  JIMdJE€KTpUKHM B
ANEKTPOCTATUYECKOM ITOJIE.

Cemectp 3

1. DjiekTpoMarueTusm

3akoH Ammnepa. 3akoH buo-Casapa-Jlamnaca. Cuna JlopeHna. MarneTuku. D1eKTpOMarHuTHas
MHAyKIUsA. Y paBHeHne MakcBeia.

2. OnTnka
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WNurepdepentiusa BonH. Hudpakuus BoaH. [lonspusanus BoaH. TermaoBoe u3IydeHHE. 3aKOH
Kupxroga. T'mmoreza Ilnamka. KBanTOoBOoe 0O0BsSCHEHUE TemIOBOro u3inydeHus. OIddext
Komnrona. fnepnas mozaens atoma. [loctynarsl bopa. Atom Bogopozaa o bopy.
3. D1eMeHThI KBAHTOBOM (pu3nku
I'mnoreza ne bpoitnsa. BonHnoBoe ypaBHenuwe Illpenunrepa 1y CTallMOHApPHBIX COCTOSIHHIA.
Omneitel lltepHa-I'epnaxa. Muorosnekrponssiii atom. Dddexkr 3eemana. [Ipunnun Ilaymu.
KBanrtoBbie cratuctuyeckue pacnpeneieHus boze-Ditnmreiina u depmu-/upaka. DOHOHBI.
3akonsb! Jlebast n DitHIITeHA. XapaKTepUCTUKU SApa: 3apsil], Macca, SHEPTUs CBSI3U HYKJIOHOB.
SAnepusie peakiuu. OyHaaMeHTanbHbIE B3aUMOACHCTBUS U OCHOBHBIE KJIACCHI 3JIEMEHTApPHBIX
YaCTHULI.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bcero 2 cemecTp 3 cemecTp
Bujni yueduoit padoTnt 3a4. e./ 3a4. e./ 3a4. ef1./
aK.yac aK.yac aK.yac
Oomas TPYAOEMKOCTh
AHMCIHILIHHEL 110 y{eOHOMY 10/360 3,95/160 6,05/200
IUIAHY ' ’
AyIMTOpHbIE 3aHATHSI 3,6/128 1,35/64 2,25/64
Jlexuun (JIek) 1,35/48 0,45/16 0,9/32
Jlaboparopusie 3ausitust (JIad) 0,9/32 0,45/16 0,45/16
[IpakTHueckue 3aHATHUS 1 35/48 0.45/16 0.9/32
(H3) ) ) H
CamocrositesbHast padora (CP): 4.4/160 1.6/60 2 8/100
Bua xonTpoas: 2172 IK3aMeH- IK3aMeH-
IK3aMeH/3a4yeT 1/36 1/36
AHHOTaNUs padoyeil MPoOrpaMMbl U CHUNIHHBI
«O0mas u Heoprannuyeckas xumus» (b1.5.8)
1. lesan v 32124 TUCHUTLTHHBI
[lenpto  AWCHMIUTUHBI  sABIsAeTCS  (opmupoBaHME Yy  CTYAGHTOB  IEIOCTHOTO

€CTECTBEHHOHAYYHOTO MHUpPOBO33peHUs. Onupasch Ha TOJIYyYCHHBIE B CpPEAHEH IIKOJe
XUMUYECKUE 3HAHUS, MpoTrpaMMa MpeaycMaTpuBaeT AalibHEWIIee YriiyOJIeHHe COBPEMEHHBIX
NPEJICTaBJICHUN B 00JIACTH XHUMHHU.

3agadei TUCIUILIHHEI IBIISIETCS:

— W3YYEeHHE OCHOB OOIIeH W HEOPTraHWYECKOW XUMHUU C IIeNIbI0 MPUMEHEHHS WX MpH
HN3YUCHUU NOCICAYIOIUX XUMHUYCCKUX OUCIUILIINH,

— OBJIQJICHUE OCHOBAMHM XMMHYECKOW TEPMOJUHAMHUKU, KAUHETUKH, YUCHHUS O PacTBOpax U
OCHOB CTPOCHHS BEIIECTBA KaK TEOPETUICCKUMHU OCHOBAMHU XHMHU;

— U3y4eHHUe TePUOIUYECKOTO 3aKOHA KAaK OCHOBBI HEOPTaHUYECKONH XUMHUU;

—  pacCMOTpeHHME  CBOWCTB s-, p-, O-, f-ameMeHTOB ®  HX  COCIMHCHHIA,

— HW3y4eHHUE CIIOCOOO0B MOTYYeHHS HauOoliee IMUPOKO MPUMEHSIEMBIX BEIIECTB M UX CBOWCTB;

— (hopmupoBaHHE y CTYJECHTOB HABBIKOB JKCIEPUMEHTAIHHOW pabOTHI, JEMOHCTpPALAS UM
METOJIOB M CPEJCTB XUMHUUYECKOTO HCCIEAOBAaHUS, KOHKPETHOE 03HAKOMIJICHHE C BEUIECTBAMH H
UX IIPEBPALLCHUIMU;

— pa3BUTHE HABBIKOB PEUICHHUS KOHKPETHBIX MPAKTHUCCKUX 3a7a4 U HCCIICIOBATEIILCKOM
pa6OTBI, a TaKXKe€ 3aKpCIJICHUE B HaMATH CTYACHTOB TCOPETHYCCKUX CBeJIeHI/Iﬁ (6]
3aKOHOMEPHOCTSIX HEOPTaHUYECKOW XMMHH, BO3MOXKHOCTh TIOYYBCTBOBAThH 3TU 3aKOHOMEPHOCTHU
B MIPAKTHYECKOU padoTe, yOeaIuThCs B UX JCHCTBEHHOCTH.
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2. B pe3ysbTate n3yuyeHus JMCUMIIJIMHBI CTYAEHT J0JIAKEH
Obnadams CleyIONUMU KOMIIETCHIUSIMU:
— CHOCOOHOCTBIO U TOTOBHOCTBIO HCITIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUTHH B Tipodeccuonanbroi nesrenaproctu (OITK-1);
— FOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O CTPOCHUM BELECTBA, IPUPOJI€ XUMUUYECKOU CBS3H
B pa3JIMYHBIX KjaccaX XUMHUYECKUX COCAMHEHUM JUIsi NMOHMMAaHUs CBOWCTB MaTepuUalioB U
MEXaHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpykatoriem mupe (OITK-3).

B pe3ynbrare n3yueHus: AMCUUIIINHBI CTYAEHT JTOJIKEH:

3HATh:

— DJIEKTPOHHOE CTPOEHUE aTOMOB U MOJIEKYI;

— OCHOBBI TEOPUH XUMHUUYECKOW CBSI3U B COEIMHEHUAX Pa3HbIX TUIIOB, CTPOCHUE BELIECTBA
B KOHJEHCUPOBAaHHOM COCTOSIHUH;

— OCHOBHBIE€ 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX IPOLECCOB U XAPAKTEPUCTUKHU
PaBHOBECHOI'O COCTOSIHUS;

— METO/Ibl ONMCAHUsl XMMUYECKUX PAaBHOBECHI B pacTBOpax 3JEKTPOJIHUTOB,

— CTPOEHUE U CBOMCTBA KOOPJIUHAIMOHHBIX COEIMHEHHIA;

— XMUMHMYECKHE CBOWMCTBA 3JIEMEHTOB PA3JIMYHBIX TPYHI MMEPUOANYECKON CUCTEMBI U UX
BaXKHEHITNX COCTUHCHUM;

yMeTh:

— BBINOJIHATh OCHOBHBIE XHMHMUYECKHE OIEpaIiu, ONPEICISTh TEPMOIUHAMUYECKUE
XapaKTEPUCTUKU XUMUYECKUX PEAKLUN U PAaBHOBECHBIE KOHIEHTPALMU BELIECTB;

— HCIOJIb30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHbI, TEPMOJAMHAMUYECKUE CIPABOYHbIE
JaHHbIE JJIs peleHus TpopeCcCHOHANbHBIX 3a/1a4;

— MPOTHO3UPOBATH BIIMSHUE PA3UYHBIX (AKTOPOB HA PABHOBECHUE B XHUMHUYCCKUX
peakumsix;

BJIA/IETh:

— TEOPETHUYECKUMH METOJAMH OIHMCAHMS CBOMCTB MPOCTBIX M CIOXHBIX BEIIECTB Ha
OCHOBE D3JIEKTPOHHOTO CTPOEHUSI HMX AaTOMOB W TMOJOXEHHS B NEPUOAMYECKON cucteme
XUMUYECKHUX AJIEMEHTOB;

— DOKCHEPUMEHTAIBHBIMU METOJIAMU OTPEACIICHUSI HEKOTOPHIX (HU3UKO-XUMUUYECKUX
CBOMCTB HEOPraHUYECKUX COCAMHEHUH.

3. Kparkoe cofep:xanue AUCUUINIUHBI:

CrpoeHne aTOMOB M IEPUOIUYECKHI 3aKOH.

BonHoBbIe cBoiicTBa MatepuadbHBIX O00BEKTOB. YpaBHeHue ne bpoitna. CooTHoiieHue
HeonpeneneHHoctei ['elizen6epra. [TonsTre o kBaHTOBOI MexaHMKe U ypaBHeHuH Lllpeannrepa.
CoBpemenHast GOpMyIHPOBKa MEPHOIUIECKOro 3akoHa. [leproandeckasi cuctemMa u ee CBsI3b CO
CTPOEHHEM aTOMOB. 3alOJHEHUE DJIEKTPOHHBIX CIOEB M 000JIOUEK aTOMOB B NEPUOAMYECKOM
cucteme siaemeHtoB /.M. MenpeneeBa. CreneHH OKHCICHHSA. BaXHeHIIne OKHCIUTCIH U
BOCCTAHOBUTENU. BaxHeilline cXeMbl TMpeBpalleHUus BEIIECTB B OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIX.

XuMuyeckas CBSI3b U CTPOCHHE MOJIEKYJI.

KoBasieHTHast CBsI3b, OCHOBHBIE MOJIOXKEHUS METO/a BaJEHTHBIX CBsizeil. PaccMoTpeHue cxem
NEePEeKpbIBAaHUS aTOMHBIX opOuTaneil mpu oOpa3oBaHMU CBsA3el B Mousekyiax. OCHOBHbIE
MOJIOKEHHUS MeTo1a MoJieKysipHbIX opouTtaneit (MO JIKAO). OO01iue cBeieHus: 0 KOMITTIEKCHBIX
COEIMHEHUSX, UX CTpoeHue. MeXMOoNeKyIsipHas U BHYTPUMOJIEKYJSIpHAs BOJOPOJHAs CBSI3b.
HonHast cBsi3b KaK TpeAeNbHBIM clydyall KOBAJICHTHOHW cBs3u. OOmue mpeacTaBleHUs O
MEXMOJIEKYJIIPHOM B3aUMOACHCTBUM: OpPUEHTAIIMOHHOE, WHAYKLIHOHHOE, TUCIEPCUOHHOE
B3aUMO/ICHCTBUSI.

DHepreTrka peakuii U XMMHUYECKOe PaBHOBECHE.

[TorsiTHE © XMMHMYECKOM TEPMOAMHAMHKE, TEPMOAMHAMUYECKUE (YHKIIMH COCTOSHHS
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(xapakTtepuctuyeckue GyHKIUM). XHUMHYECKOe paBHOBecue. VICTMHHOE U Kaxylieecs
paBHOBecHsl. KOHCTaHTa XMMHYECKOIO pPaBHOBECHS. DJIEKTPOXMMHUYECKHE IIPOLIECCHI, IOHIATHE
00 SJEKTPOJHBIX MOTEHIMANAX. DJNEKTPOABIDKYINAS CHJIa OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii U KpUTEPUN CaMOIIPOU3BOJIIBHOTO MPOTEKAHUS POLIECCOB.

PaBHOBecus B pacTBOpax
[Iporeccel, conpoBokaaromue 00pa3oBaHue KUIKUX UCTUHHBIX PACTBOPOB HEIJIEKTPOIUTOB U
3JIEKTPOJIUTOB.  ACCOLIMMPOBAHHBIE M  HEACCOLUMMPOBAHHBIE  3JEKTposHThL.  CTeneHs
nucconumanuu. Koncranra aucconnanuu. PaBHoBecue B cucreMe, COCTOSIIEH U3 HACBHIILIEHHOIO
pacTBOpa MaJIOPACTBOPUMOIO 3JIEKTPOJIUTA W €ro KpUcTaioB. PaBHOBecue B pacTBopax
KOMIUIEKCHBIX COeAMHEHMH. PaBHOBecue aucconuany BOJbl, HOHHOE IIPOM3BENECHUE BOABI U
€ro 3aBUCUMOCTb OT Temnepatypsl. [llkana pH. ['uaponaus comnei.

CKopocTb peakiuii ¥ KaTtanus.
[TonsiTue 0 xXuMuueckoil kuHetuke. OTHOCTAAUIHBIE U CIIOKHBIE PEAKLIMU. 3aKOH JIEUCTBYIOIINX
macc. KoHcranta ckopocTu peakiuu. MOJEeKyaspHOCTh U MOPAJIOK peakuu. 3aBUCHUMOCTb
CKOPOCTH pEaKIMU OT TEMIIepaTypbl; HHTAIbIMUS aKTUBAILMU. ['OMOT€HHBIH U TE€TEPOTrCHHBIN
KaTajaus.

XUMHS S- U P- JJIIEMEHTOB

Bonopon-nepBslii 2JIEMEHT NEPUOAMYECKON CHUCTEMBI, €r0 JIBOWCTBEHHOE ITOJIOKEHUE.
OneMeHThl | - 2 u 13 - 18 rpynn nepuoandeckoil cUCTeMbl. 3aKOHOMEPHOCTU B U3MEHEHUU
DIIEKTPOHHBIX KOHQUTYpAIMii, BEIMYMH pAJUYCOB, 3JICKTPOOTPUIATEIBHOCTH W DHEPTUHU
MOHU3ALIMKM aTOMOB. TUNIMYHBIE CTENIEHU OKHUCIICHUS. XMMUYECKHE CBOMCTBA MPOCTHIX BEILLIECTB.
3aKOHOMEPHOCTH B CTPOCHHMHM M CBOWMCTBAX OCHOBHBIX THUIIOB coeauHeHui. [Ipuponnsie
COEIMHEHMUS, TIOJIyY€HHUE U IPUMEHEHHUE.

Xumust d- u f- anemenToB

OneMeHThl 3-12 Tpynm NEepUOIUYECKOM CHUCTEMBL. 3aKOHOMEPHOCTH B HW3MEHEHUH
ANIEKTPOHHBIX KOH(MUTYpALIUiA, BEJIMUYUH PATUyCOB, SHEPTUU MOHU3ALIUN, XapAKTEPHBIX CTEMEeHEN
OKHCJIEHUsl, KOOPJAMHAIIMOHHBIX 4YHCel aTroMoB. llpuponaHble coeAMHEHUs, MOIYyYeHUE U
COIOCTaBJIEHHE (PU3MUECKUX M XMMHUYECKUX CBOMCTB MPOCTHIX BewecTB. CTpOeHUE U CBOMCTBA
OCHOBHBIX THITOB coequHeHmnid. OcobennocTH f- amemMeHToB.

4. O0beM yueOHOH TUCHHIJIMHBI

Bcero 1 cemectp 2 cemMecTp
Bunpt yueOHoI paboThI B3au. | Bakaxn. | B3au. | Bakan. | B3au. | Bakan.
el. qacax ell. gacax el yacax

O01as Tpy10eMKOCTh
AUCHUILUINHBI 110 y4eOHOMY 12 432 7 252 5 180
IJIAHY
AyIMTOpHbIE 3aHATHSI 4,44 160 2,67 96 1,77 64
Jlexuun (Jlek) 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3austus (I113) 0,89 32 0,89 32
Jlaboparopusie pabots (JIP) 1,78 64 0,89 32 0,89 32
CamocrositesibHas padora (CP) 5,56 200 3,33 120 2,23 80
CamocTosTenbHOE N3YUYECHHE
S — 5,56 200 3,33 120 2,23 80
Bua koHTpOJIA: 3K3aMeH 2 72 1 36 1 36

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Opranuyveckas xumus» (b1.5.9)
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1. Ileabp JMCHUIIMHBI — IPUOOPETEHUE CTYAEHTAaMHU 3HAHUHA O CTPOCHUM OPraHUYECKHX
COCIMHEHUI, OCHOBHBIX XHMMHUYECKHMX CBOWCTBAaX pa3JIMYHBIX KJIACCOB OPraHUYECKHUX
COEMHEHUH U METOAAX UX MOJIy4eHHs], KaK IPOMBILIUIEHHBIX, TaK U J1a00paTOPHBIX.

2. B pesyabTare n3y4eHus JMCUMIIJIMHBI CTYAEHT J0JI/KEeH:

Obnadams crienyronumu npodeccuonanbHpiMUA KoMreTeHIusaMu (11K):

- CITIOCOOHOCTBIO IJIAHUPOBATH M MPOBOJUTH (PU3MUYECKHE U XUMHUYECKUE DKCTIEPUMEHTHI,
IPOBOIUTh 00paOOTKY MX pe3yJbTaToOB M OLIEHMBATh IOIPEIIHOCTH, BBIIBUIATh TMIIOTE3bI
YCTaHABIMBATh TPaHMIIBI UX MPUMEHEHMS, IPUMEHATh METOAbl MATEMaTUYECKOr0 aHaIu3a U
MO/ICIIUPOBaHHUsI, TCOPETUIECKOT0 U dKCIIepuMeHTaIbpHOoro nccaenoBanus (I1K-16)

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS CBOWCTB XMMHYECKHMX JIEMEHTOB, COCAUHEHUH U
MaTepHaIoB Ha X OCHOBE JUIs peleHus 3a1a4 npodeccruonanbHoi nesrenbroctr (I1K-18)

- TOTOBHOCTBIO M3y4yaThb HAyYHO-TEXHHUYECKYI0 WH(POpPMAIMIO, OTCYECTBEHHBIA U
3apyOeKHBIN OMBIT 10 TeMaTHke uccaenoanus (ITK-20).

3uams:

— TEOPETUYECKUE OCHOBBI CTPOCHHS M CBOWCTB Pa3JIMYHBIX KJIACCOB OPraHUYECKHUX
COCIMHEHU;

— cnocoObl TOMY4EeHUS U XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHU;

— OCHOBHBIE MEXaHU3MBI IPOTEKAHNS OPraHUYECKUX PEAKIIUN;

Ymemy:

— NIPUMEHATh TEOPETUUECKHUE 3HAHUSA [UIsl CUHTE3a OPraHMYECKUX COCIMHEHUMN pa3IMYHbIX
KJIACCOB;

— aHAJIM3UPOBATh U MIPEJICKA3BIBATH PEAKIIUOHHBIE CBOMCTBA OPIraHUYECKUX COCIMHEHNUI;

— COCTaBJISITh CXEMbl CUHTE3a OPraHMUECKUX COECAUHEHUMN, 3aJaHHOIO CTPOCHHUS;

Braoemy:

— OCHOBaMH HOMEHKJIaTyphl U KJIaCCU(PHUKALIMU OPTraHUYECKUX COEIMHEHUN;

— OCHOBHBIMH T€OPETUYECKUMH NPEACTABIECHUSAMHI B OPraHUYECKON XUMUY;

— HaBbIKaMH 00OCHOBAHUS PallMOHAIBHBIX CLIOCOOOB MOJyUYEHUS! OPraHUYECKUX BEILIECTB.

3. Kparkoe conep:kanue JTUCHUTIIHHBI

["ajloreHonpon3BoIHEIE. Knaccuduxkarus. Homenkiarypa. Anxuin- "
QUTWITaJIOTeHUIbl.apoMaTHieckue  rajoreHuasl.  M3omepus. Homenkmarypa.  CrnocoOb
nonydeHus. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE cTpoeHue. Pdusnueckue cBoOMCTBA. Peakumu
HYKJIEO(DUIBHOTO 3aMelleHuss U oTiueruieHus. [loHsATHe HYKI€O(pWIBHOCTH U OCHOBHOCTH
peareHToB. AMOUICHTHBIE HYKJICO(PHUIIbHbBIE pEareHThI.

ONEMEHTOOPraHUYeCKUe COEAMHEHMs. TuUmbl CBA3€M B DJIEMEHTOPTaHUYECKUX
coeauHeHusXx. CrocoObl MOMYy4eHUs JUTUH- M MarHMHOpraHWYecKMX coeAuHeHui. Peakuus
['punbsipa, mexanu3Mm. Peakiuum ¢ KapOOHWIBHBIMH coeluHEHUsMHU. [lomynopBOAHUKH U
HAHODJIEKTPOHUKA HA OCHOBE OPraHUYCKUX COECINHEHUI.

Crnuptbl. ®enonbl. Ilpoctbie 3¢duppl. OnokcucoenuHeHUs. AJbIETUIbBI, KETOHBI.
KapOoHOBBIE KHCIIOTHI U MX NPOU3BOAHBIE. B Kak0OM Kjacce paccMaTpHUBAIOTCS CIEAYIOIINE
paszenbl: W30MepHs, HOMEHKJIaTypa, (u3nYeckue U XHUMHUYECKHE CBOMCTBa, CHOCOOBI
NoJIy4eHHusl. MeXaHu3MBbl peaKkui.

KapOoHoBBIE KHMCIOTBI M HMX NPOU3BOAHBIE. B KaxaoM Kiacce paccMaTpuBaoTCs
CIIEAYIOIIME pa3JieNibl: HM30MEpHs, HOMEHKIATypa, (u3nyeckue M XHMHUYECKHE CBOMCTBa,
crocoObl oyyeHusl. MexaHU3Mbl peakiuil.

Manonoseiii 3¢up. [Homyaenne. Ctpoenne, CH-KucnotHocts. Peaknmm koHmeHcanuu
MaJIOHOBOTO 3()vipa U MAJIOHOBON KHUCIIOTHI C albJerHJaMu. AMUHOKHUCIOTHL. J{MKapOOHOBBIE
KHCJIOTHI.

A3zoTcoaepikaiiue COoeIMHEHUSI. Hutpocoenunenus. Amunbl. B kaxaom kiacce
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paccMaTpUBAIOTCS CIEAYIOIINUE Pa3ielibl: U30MEpHs, HOMEHKIIATypa, GU3HUECKUE U XUMUYCCKUC
CBOWCTBA, CIIOCOOBI MoTyueHusl. MexaHu3Mbl peaklni.
A3a- ¥ 1ua3ocoeIuHEHNS
[lonyyenue AMA30COCNMHEHHI peakuued IUa30TUPOBAHUS: YCJIOBUS MPOBEACHUS
peakuuu W MexaHu3M. DPusndeckue CBOMCTBA. XHUMHUYECKME CBoiicTBa. llonyuenue wu
IIPUMEHEHUE a30COCIUHECHUN.
4. O0beM y4eOHOI TUCHMIIIIHHBI

O6beMm
Bun yuebHOM paboThI B 3aueTHBIX B akagemmueckux
SAMHUIIAX yacax
O01mas Tpya10eMKOCTb 1N CHUNITHHBI 5 180
10 y4eOHOMY ILIaHY
AyYAUTOpPHBIE 3aHATHS: 1,78 64
Jlexumu (Jlek) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
JlaGoparopust - -
CamocrositeabHasi padora (CP): 2,22 80
Jlpyrue BUIBI CAMOCTOSTEILHOM PabOTHI 2,22 80
Bua xoHTpoJA: 3auer / IK3aMeH 1 Jk3ameH (36)

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIHHBI
«®usnueckasi xumus» (61.510)
1. Ilean u 3a7a4M QU CIIUILIHHBI
Heab OMCOMIUIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABIISIIOIIUX XOJIOM

XUMHUYECKOT0 Mpoliecca, MoKa3aTh O0NAcTH MPUIOKEHHUS ITHX 3aKOHOB W HAayYUTh CTYJIEHTA

TPaMOTHO MPUMEHSTH UX MPU PEIICHUH KOHKPETHBIX TEOPETUUECKUX U MPAKTUUECKHUX 3a/1a4.

3apaum u3ydeHus: AUCIUIUIMHBI COCTOST B CIIEIYIOLIEM:

— TIOKa3aTh 3HaYeHUE (PU3NYECKOW XHUMHH KaK TEOPETHYECKOM OCHOBBI TIPOIIECCOB
XHUMUYECKOU TEXHOIOTHH;

— BBIpabOTaTh y CTYJAEHTOB HAaBBIKM NMPHUMEHEHHUs TMONYYEHHBIX 3HAHUM ISl MpeacKa3aHus
MPUHIUIINAIBHON BO3MOXKHOCTU OCYUIECTBIICHHUS, ONpPENIEJCHUsl HaIpaBi€HHUs, CKOPOCTH
MPOTEKAHUs U KOHEYHOTO pe3yJibTaTa XUMUYECKOTO MPOIIecca;

— JIaTh IIPEJICTABICHHE O COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METOJaX UCCIEAOBaHUS

2. B pesyabrare n3ydenusi Kypca « ®u3n4eckoi XMuMHHW» CTYJACHT J0JI/KEH:
Ooénadamp cnenyromumu odmenpodeccrnonansabiMu kKomrereHnusimu (OTTK):

—  CIIOCOOHOCTBIO M TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIHUIUTHH B Tipodeccuonanbhoit nesrenabroctu (OTTK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (U3MUecKo KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHUU BEIIeCTBA JUIsl MOHMMAaHUS
OKpyXarouiero mupa u sisneanit npupozsl (OI1K-2);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUE O CTPOCHUU BELIECTBA, MPUPOJA XUMUUYECKON CBSA3H B
pPa3IMYHBIX KJlaccaX XUMHYECKHX COEIMHEHUI N NMOHMMAaHHS CBOWCTB MaTepualioB M
MeXaHW3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIMINX B OKpyxatorieM mupe (OI1K-3).

3namop:

— OCHOBHBIE 3aKOHBl (PU3MUECKOW XHMMH, B3aUMOCBA3b (U3UUYECKUX U XUMHUYECKHX
XapaKTEpUCTHUK IIPOLECCA;
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— IYTH ONpEeAETCHHUsS BAXKHEHUIIMX XapaKTEPUCTUK XUMHMUYECKOIO PABHOBECHsI (KOHCTAHTHI
pPaBHOBECHsI, PABHOBECHOT'O BBIXO/a IIPOAYKTA, CTEIIEHHU MPEBPAIIEHUS UCXOJHBIX BEIIECTB)
U BIIMSIHUS Pa3IMYHbIX (DAKTOPOB HA CMEIICHNE XUMHUYECKOTO PAaBHOBECHS,

— YCIIOBHS YCTAHOBJICHMsI ()a30BBIX PaBHOBECHI B OJJHO- U MHOIOKOMIIOHEHTHBIX CHUCTEMax,
BO3MOYKHOCTH DPa3/IeIeHUs CIOKHBIX CUCTEM Ha COCTABJISIOIINE KOMIIOHEHTHI;

— TEePMOAMHAMHUYECKOE OMUCAHUE CBOWCTB UACATBHBIX U HEHICAIBHBIX PACTBOPOB, MOIXOIBI K
HAXOXKJCHUIO MAaPLUUAIBHBIX MOJIAPHBIX BETMYMH KOMIIOHEHTOB PAaCcTBOpA.

Ymemos:

— TMPUMEHATH TEOPETHUECKUE 3HAHUSA M OKCICPUMEHTAIbHbIE METOABl HCCIEOBAHUS
(bu3nUecKoil XMMHUK TIPU pelIeHUH MPo(ecCHOHANBHBIX 3a/1a4;

— TPOBOAUTH TEPMOJMHAMUUYECKHE PAaCUeThl, OCYLECTBIIATh aHAJIU3 U HA OCHOBE 3TOTO JIeNaTh
000CHOBaHHbBIE BLIBOJIBI;

— Mpe/ACKa3blBaThb M HAXOAUTh ONTHUMAJIbHBIE YCIOBMS MPOBEJICHUS XMMHUYECKOIO Ipolecca ¢
LEJIBIO MIOJYYEHUsI MAKCUMaJIbHO BO3MOXHOI'O BBIXO/[a HHTEPECYIOIIEr0 IPOAYKTa;

— TIPEACTaBJIATH JaHHBIE JIAOOPATOPHOTO HMCCIIENOBaHUS B rpaduueckori popme u Ha OCHOBE
MOJYYCHHBIX 3aBUCHMOCTEW OIpPENeNiaTh COOTBETCTBYIOIIHE TEPMOJAMHAMUYECKUE H
KUHETHYECKHE XapaKTePUCTUKH XMMUYECKON CUCTEMBI M XUMUUYECKOI'0 IIpoliecca;

— TPOBOAWTH AHAIW3 M KPUTUYECKHU OICHUBATH IMOJYYCHHBIE SKCIIEPHUMEHTAILHBIC TaHHEIC,
0000mIaTh 1 eNaTh 0O0CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKMX METOJ0B (PM3UYECKOW XWUMHH IS PEUICHHUS
KOHKPETHBIX UCCIIEZI0BATENILCKUX 3a/1a4;

— HaBbIKAMM OIpPEJENICHUs] COCTOSHHUS pPAaBHOBECHUS U CaMOIPOM3BOJBHOI'O HAIpaBJICHUS
XMMHUYECKOI'0 Mpolecca;

— TpueMaMd OOpabOTKH TIONYYEHHBIX OTNBITHBIX JAaHHBIX JUIS BBISIBICHHUS W YCTAaHOBJICHUS
B3aMMOCBSI3€ MEXIy TEPMOAMHAMUYECKUMHU CBOMCTBaMHU U (PU3MUECKUMH IapaMmeTpaMu
nporecca,;

— 3HAHMUAMU OCHOBHBIX 3aKOHOB (DPM3MYECKONH XMMHHU Ui COJAEp)KaTeIbHON WHTepHpeTanun
TEPMOJIMHAMUYECKUX PACUETOB;

3. Kparkoe conep:kanue THCHUIIHHBI

XuMnueckass TepMoaAMHAMHUKA. 1-b1ii U 2-0f1 3aKOHBI TEPMOJWHAMUKH, IOCTYJAT
[Tnanka. B3auMocBsi3b TemIoThl, pabOTHl U U3MEHEHHs BHYTPEHHEH SHEpruu B Ipolieccax ¢
ydyacTueM HjaeaigbHoro rasa. TemnoéMmkocTh TBEpAbIX. KUIAKMX M Tra3000pa3HBIX BEIIECTB.
Tepmoxumus. Beruucnenue TemnoBblX 3()()EKTOB XUMHUECKUX PEAKIMH, MpoueccoB (ha3oBbIX
MEPEXO0JI0B, PACTBOPEHMS] U JPYrHX (QHU3MKO-XUMHUYECKUX TmpoueccoB. JHeprusi ['mb0ca u
sHeprus ['enpMmrosnbla Kak KpUTEPUM HANpaBICHWs XHMMHUYECKOro mponecca. Pacuér
abCOMIOTHON 3HTpONUU. XUMHUYecKkoe paBHOBecue. KOHCTaHTa XHMMHUYECKOTro paBHOBECUS H
METOJpl €€ pacuéTa M JKCIEPUMEHTAIBHOIO ONpeciieHUs. PaBHOBECHBIH BBIXOJ NPOAYKTA,
BIUSHUE JIaBlIEHUS, TEMIIepaTypbl, MNPUMECH HWHEPTHOTO Ta3a Ha pPAaBHOBECHBIM BBIXO/I.
VYpaBHeHuss u3zoTepMbl M u300apsl Bant-I'odda. Cratuctuyeckas TepmoauHamuka. Pacuér
TEPMOJIMHAMUYECKUX (PYHKIIMN Ha Oa3e MPEACTABICHUI O CyMME IO COCTOSTHUSIM.

®da30Bbl¢ paBHOBeCHS B OJHOKOMIIOHEHTHBIX cHcTremMax. Pa3zoBble NEpPExXonbl U
¢dazoBas quarpamma COCTOSIHHS JJIi OJTHOKOMIIOHEHTHBIX CHUCTeM. TpoiHas Touka. YpaBHEHHE
Knaneiipona-Knaysunyca. 3aBUCHMOCTb JaBJI€HHMs HAaCBILIEHHOIO Mapa OT TEMIEPATYpHI.
Onpenenenne TepMoAMHAMUYECKUX (YHKIMKA mporecca ¢a3oBoro mepexoma. Kpurudaeckas
TEMIEpPATypa.

TepMoaguHamuueckasi Teopusi pactBopoB. Kinaccuduxanus pactBopoB. CrocoObl
BBIPDOKEHHSI COCTaBa pactBopa. [lapruanbHble MOJSIpHBIC BENWYMHBL. YpaBHeHus [mOOca-
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Miorema. Mpeanvubie pacTBopbl. TepmonuHamuyeckue (YHKIMU CMEIICHUS Ui WIEalbHbBIX
pacTtBOpoB, 3akoH Payns. IlpenenbHo-pa3daBiieHHbIE pacTBOpPbI, 3akoH I'eHpu. HeuneanbHbie
pacTBOpPBI,  MOJOXUTEIbHBIE WM  OTPULATENIbHBIE  OTKJIOHEHHWs OT  3akoHa  Payns.
TepMOaMHAMUYECKOE OINMCAaHWE HEWJICAIBHBIX PACTBOPOB, AKTUBHOCTb, KOI(P(UIMEHT
akTUBHOCTH. KoymuraTuBHbIE CBOMCTBA pPAacTBOPOB HEJIETYYMX BEIIECTB B  JIETy4eM
pactBopuTene. Kpuockonus, 30ymrockonus. OcMOC, 0CMOTHYECKOE JIaBIICHHE.

®a3oBble PABHOBECHSI B MHOINOKOMIIOHEHTHBIX cHcTeMax. JluarpaMMbl «J1aBJICHHE-
COCTaB», «TEMIIEpPAaTypa-CoCTaB», «COCTaB Iapa-coCTaB JKUJIKOCTU» JJs HUICAIbHBIX U
HeuJeanbHBIX pacTBOpoB. 3akoHbl [nOOca-KonoBasoBa, A3zeorponus. DU3UKO-XUMUYECKHE
OCHOBBI pa3feNiCHHs] KHUIKUX cMecel, peKkTuukaus. OU3HKO-XUMUYECKHA U TEePMUYECKUN
aHanu3. Pa3nuuHblie TUIBI AMAarpaMM IJIaBKOCTH. DBTekTHKA. [IpaBuio ¢a3 u npaBuio peryara.

4. O0beM y4eOHOH JUCHUILJIMHBI

N B 32a4€THBIX
Buabi yueOHoii padorsi B aKaJeM. yacax
eTMHHUIAX
O0uas Tpy10eMKOCTb IMCHUILIHHBI MO
5,0 180
y4eOHOMY ILIAHY
AyYAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,89 32
CamocrositeabHas padora (CP): 2,22 80
Bua xoHTpoOJA: 3auer / IK3aMeH sk3ameH (1,0) sk3ameH (36)

AHHOTANUs pado4eil MPOrpaMMbl JUCHUILIHHBI
«Konnouanas xumus» (b1.6.11)

1. Heas aucHUNIMHBI — O3HAaKOMJIEHHE CTYIEHTOB C OCHOBaMHU TEPMOIUHAMUKHU
MOBEPXHOCTHBIX SIBIICHUN, CMIOCOOAMHU TIONYUYECHHUS] U BaXXHEWUIIMMH CBOMCTBAMH JTUCIEPCHBIX
CHUCTEM.

OCHOBHBIMU  3aJjadyaMd  JIUCIHUIUIMHBI  SIBIISIIOTCS:  PAacCMOTPEHHUE  OCOOEHHOCTEH
MOBEPXHOCTHBIX CJIOEB, UX TEPMOJAMHAMUYECKUX CBOWCTB, ar€3Wd, CMauyMBaHUs, aJCOpOIUH,
ANEKTPUYECKUX SIBICHUA HA TOBEPXHOCTH; HW3YYCHHE KHHETHUYECKHUX CBOMCTB JUCIIEPCHBIX
CHUCTEM, arperaTuBHOM M CEAMMEHTAllMOHHOW YCTOWYMBOCTH, KHWHETHKU KOAryJsiuy,
CTPYKTYPOOOpa30BaHUsSI U CTPYKTYPHO-MEXaHUYECKUX CBONCTB JUCTIEPCHBIX CUCTEM.

Wzyuenne mucuumnuubl «KommouaHas  XuMus»  CoOcoOCTBYeT  (hOPMUPOBAHMIO
cnenyromux odmenpodeccnoHanbHbX komrerenuii: OITK-1, OITK-2, OITK-3.

2. B pe3yabTare u3yueHusi AMCUMIJIMHBI CTYAEHT J0JIKeH

3Hamy:

OCHOBHBIE TIOHSTHSI W COOTHOLIEHHUS TEPMOAMHAMUKH TOBEPXHOCTHBIX SIBICHUI
(TepMoAMHAMUKA TTOBEPXHOCTHOTO CIIOS; aJre3us, CMauuBaHUE U PACTEKaHUE >KUIKOCTEH;
JTUCTIEPCHOCTh U TEPMOJUHAMHYECKHE CBOMCTBA Tel; afacopOlus ra3oB M MapoB, acopOIus
W3 pacTBOPOB);

OCHOBHBIE METO/IbI MOTYUYEHUSI JUCTIEPCHBIX CUCTEM;

OCHOBHBIE CBOWCTBAa JUCIEPCHBIX CHUCTEM (DJIEKTPOTIOBEPXHOCTHBIE CBOWMCTBA;
KMHETUYECKUE U ONTHYECKUE CBOMCTBA; CBOWCTBA PAaCTBOPOB KOJUIOMIHBIX MOBEPXHOCTHO-
AKTHBHBIX BEIIECTB);

OCHOBHBIE TIOHSATUS U COOTHOUIEHUSI TEOPUM arperaTUBHOM YCTOWYMBOCTU U
KOAryJsiuy TM0(QOOHBIX TUCHIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa3oBaHUSI M PEOJOTHYECKHE CBOMCTBA
JUCTIEPCHBIX CUCTEM;

ymemo:
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IIPOBOAMTH PACYETBHI C HCIIOJIB30BAHMEM OCHOBHBIX COOTHOLICHMH TEPMOJMHAMUKH
[OBEPXHOCTHBIX SIBJICHUH U PACUEThl OCHOBHBIX XapaKTEPUCTUK TUCIEPCHBIX CUCTEM;

enademy:

METOJaMU M3MEPEHUs IOBEPXHOCTHOIO HATSKEHMs, KpPAeBOrO yIrja, BEIMYHUHBI
ajacopOLMM W yOCIBHOM  IMOBEPXHOCTH, BA3KOCTH, KPUTHYECKOW  KOHLIEHTpaIUU
MUIIEIUIO00Pa30BaHMsI, ANEKTPOKHMHETHYECKOTO0  IMOTCHLMANa; METOAaMU  IPOBEACHUS
JUCIIEPCUOHHOIO aHalIW3a, CHHTE3a JUCHEPCHBIX CUCTEM M OLEHKM HX arperaTuBHOU
YCTOMYUBOCTH.

3. Kpartkoe cogep:xaHue JTUCUMILIHMHbBI
Monynsb 1. [Ipeamer u npusHaku 0OBEKTOB KOJUIOUAHONW XUMHUU

KommonnHas XuMusg - HayKa O IIOBEPXHOCTHBIX SIBJICHUSIX M JUCHEPCHBIX CHCTEMax.
OcHOBHbBIE IPU3HAKU JUCIIEPCHBIX CUCTEM - F€TEPOr€HHOCTh U JAUCIIEPCHOCTH; TOBEPXHOCTHAS
SHEprus; KOJUYECTBEHHbIE XapaKTePUCTUKU JucrnepcHocTH. Kiaccudukanus IucnepcHbIX
CUCTEM.

Monyns 2. TepMoIMHAMHUKa TOBEPXHOCTHBIX SIBJICHUI

OOmass xapakTepuCTHKa IOBEPXHOCTHON dHepruu. I[loBepXHOCTHOE HAaTsLKEHUE.
VYpaBuenue ['n66ca-I"enbMrosbiia Juis BHyTpeHHEN yIeIbHOW MOBEPXHOCTHOM 3HEpruu (IOJIHON
MOBEPXHOCTHOM SHEPTUm).

Meton wu30bITKOB ['mO6ca. dynmameHnrtansbHOe afcopOLUOHHOE ypaBHeHue [ubOca.
YactHoe BbIpakeHHe ypaBHeHHs [u00ca. I[loBepXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-
VWHAKTUBHBIC BEILIECTBA.

Anresus u xore3us. YpasHeHue [lrorpe miig pabotsl aaresun. CmaunBanue, 3akoH FOHra.
VYpasuenue [ronpe-lOnra. Pactekanue >xugkocteit, koadpuunueHT pacrekanus mno ['apkuHcy.
Dddext Mapanronu, mpaBuio AHTOHOBA.

[TpaBuno ¢a3 ['mb66ca n nucnepcHocTh. BinsHne KpUBU3HBI IOBEPXHOCTH Ha BHYTPEHHEE
nasnenue ten (ypaBHenue Jlamnaca). Kanumnspuasie spinenusi. Ypasuenue KenbBuna. Brnusaue
JUCIIEPCHOCTH Ha paCTBOPUMOCTH, KOHCTAHTY PAaBHOBECHSI XMMHUYECKON peakLuu, TEMIIEpAaTypy
¢dazoBoro nepexoa.

Metoabl moONy4YeHHs JUCHEPCHBIX CHUCTeM. YpaBHeHue PeOunaepa s paboThl
nuctieprupoBanus. Dpdext Pebunaepa. ['omorenHas u rereporeHHasi KOHJEHCAIUS. DHEPrus
I'n66ca ob6pazoBanus 3apojbiiia HOBOH (a3bl. Kunernka o6pa3oBaHust HOBOH (a3bl.

Mopyns 3. AncopOLMOHHBIE paBHOBECHS

[Tpupona ancopOLMOHHBIX cuil. AncopOuus ra3oB U MapoB Ha OAHOPOJHON MOBEPXHOCTH.
3akon I'enpu. Monenr u ypaBHeHue JleHrmiopa. Teopusi MOJMMOJIEKYJSIPHON ajacopOLuu
bpynayspa, Ommera, Tennepa (BOT). Onpenenenune yaenbHol noBepxHocTd Meroom BOT.

AncopO1ust ra30oB M IapoB Ha MOPUCTHIX MaTepuanax. Knaccupukanus nop no lyoununy.
Teopust kanwuisipHOM KoHAeHcanuu. Pacyer uHTEerpambHOM M AuddepeHnnarbHOR KPUBBIX
pacripeniesieHus: oObema 1op 1o pa3mMepam.

AncopOumsi Ha MHUKpONOpUCTHIX Marepuanax.  IlorenuumansHas teopus [lonsgnu.
Xapaktepuctuueckass KpuBas ajacopoumu. OOoOmeHHoe ypaBHeHHEe Teopuu JyOuHuHA
00BEMHOT0 3aMOJIHEHHS] MUKPOTIOp, YypaBHeHUe JlyOuHuHa - PagynikeBuya.

AncopO1usi MOBEpXHOCTHO-aKTUBHBIX BemlecTB. [Ipasuiio rokno - Tpaybe. 3aBUCUMOCTD
MTOBEPXHOCTHOTO HATSDKEHHMS OT cOCTaBa pacTBopa. YpaBHeHue IllmmkoBckoro. YpaBHeHUs
COCTOSIHUS Ta3000pa3HbIX TOBEPXHOCTHBIX (a/1COPOLIMOHHBIX) MJIEHOK. Beckl JIenrmiopa.
Monyinb 4. DNeKTpuYECKue IBICHUS Ha TOBEPXHOCTH

MexanusaMbl  00Opa3zoBaHMsA JABOHHOro anekrpuueckoro ciogd ([A3C). VYpaBHeHus
Jlunmvana. OnexTpokanwuigpHble Kpubble. Teopun crtpoeHus J[OC. Pemenuwe ypaBHeHUS
[Tyaccona-bonbsumana s nuddysnoi gactu A2C. IDC no teopuun llrtepna, mepesapsika
MOBEPXHOCTH.

ONEKTPOKUHETUYECKUE  SIBJICHMSI, OJJEKTPOKMHETHUECKUH  MOTEHLHAld. Y paBHEHHUE
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['enpmronba-CMOIIyXOBCKOTO AJIs 3JIEKTPOOCMOCa U AIeKTpodopesa.
Mopyns 5. Kunernyeckue cBOWCTBA JUCIIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OC@XJEHHMsSl 4acTUI[ C UX DPa3MepoM. YCIIOBUS COOJIIOACHUS 3aKOHA
Crokca. CenuMEHTAllMOHHBIN aHaJINW3 MOJUAKUCIEPCHBIX cucTeM. KpuBble pacnpeneneHus
yacTul, 1o pa3mepam. [lpupoma OpOyHOBCKOrO JBWDKCHHS. 3aKOH OHWHINTEHHaA -
CmomyxoBckoro. CreacTBus U3 TEOpud OpOYHOBCKOTo JBMKEHHUsA. CelnMEHTalnOHHO-
TP Py3MOHHOE paBHOBECUE, TMIICOMETPUUYECKHM 3aKOH.

Mopnynb 6. ArperaTuBHasi yCTOMUHMBOCTb U KOAryJIsILUs AUCIIEPCHBIX CUCTEM

CenuMeHTallMOHHAS U arperaTuBHas ycToiiunBoctu cucteM. JlnoduiabHble u 110(poOHbIE
cucrembl. Kputepuii mmodunsHocTH 1o Pebunnepy-lllykuny. JlnodunbsHble aucnepcHbie
cucreMmsl. Kiaccudukanus moBepXHOCTHO-aKTHBHBIX BELIECTB. TepMOAMHAMHUKA U MEXaHU3M
muteooopazoBanus. Crpoenne muneiut [TAB. Comrobunuzanus. Kputndeckast KOHIICHTpaIUs
MUIIEJUI000pa30BaHMsl, METO/IbI €€ OINPEIeIICHUS.

JInopoOubie nucnepcHble cucTeMbl. DakTOpbl yCTOHYMBOCTH JIMO(OOHBIX CHCTEM.
bricTpas n meanenHas xoaryssauud. Kunernka xoarymanuu 1o CMOJIyXOBCKOMY. 3aBUCUMOCTD
YKClla YacTULl Pa3HOTo Mopsiika OT BpeMeHUu. OCHOBHbIE TOJI0KeHUs Teopuu [epsiruna, Jlannay,
Oeppes, OsepOeka ([JJIDO). PackiuHupBaromee naBieHHe U ero cocrapistoniue. Oobiiee
YpaBHEHUE I DHEPIMHM B3aUMOACUCTBUSA IUCHEPCHBIX dYacTull. [loTeHnunanpHble KpUBBIE
B3auUMOJeHCcTBUA 4YacTul. HeWTpanusanumoHHas M KOHLEHTpauMOHHas Koaryisuusa. IIpasuio
[lyneue-I"apau.

Monyns 7. CTpykTypooOpa3zoBaHue U CTPYKTYPHO-MEXaHHUUECKUE CBOICTBA
JUCIIEPCHBIX CUCTEM

Tumnsl cTpykTyp, 00pa3yIOLIMXCs B AUCIEPCHBIX cHcTeMaX. B3auMocBs3b MeXIy BHJIOM
NOTEHLMAIbHON KpUBOH B3aumojeicTBus yactul (no teopuu JJIDO) u TUIOM BO3HUKAIOIIUX
CTpykTyp.  KoaryisilMOHHO-TMKCOTpONHBIE M KOHJEHCAIMOHHO-KPHUCTAUIN3AllMOHHBIE
CTPYKTYpBHI.

Peosnornueckuii MeTon WCCIENOBaHUS JUCHEPCHBIX CUCTEM. OCHOBHBIE TIOHATUSA U
UJI€AIbHBIE 3aKOHBI PEOJIOTMH. MOEIMpPOBAHNE PEOJIOTMYECKUX CBOWCTB TElL.

Knaccugukanuss JIUCHEPCHBIX CUCTEM IO CTPYKTYpPHO-MEXaHHYECKMM CBOWCTBaM.
Bs13KOCTh JKMIOKHMX arperaTUBHO YCTOMYMBBIX JUCIHEPCHBIX CHUCTEM. YpaBHEHHUs ONHIITEWHa,
Illraynquurepa, Mapka - XayBuHka. Peonornueckue CBOICTBA CTPYKTYpUPOBAHHBIX
KUAKOOOPA3HBIX U TBEPIOOOPA3ZHBIX CUCTEM.

4. O0beM y4eOHOH JUCHUIJIMHBI

O0bem
Buabi yueOHol padoThl
B 3aueTHBIX B akageMunueckux
eIMHUIAX yacax
OO0masi Tpy10eMKOCTb 1M CHUILITHHBI 5 180
10 Y4eOHOMY ILIaHy
AyIUTOpPHBbIE 3aHATHSA: 1,78 64
Jlexrum (JIek) 0,89 32
[TpakTnueckue 3anstus (I113) - -
JlaGopatopusie pabotsl (JIP) 0,89 32
Camocronitesannasi padora (CP) 2,22 80
[ToaroToBka K 1a00paTopHbIM paboTam 1,11 40
Jlpyrue Bubpl caMOCTOSTENIBHON pabOThI 1,11 40
Bua uTOoroBoro KOHTpoOJIsi: IK3aMeH 1 36

AHHOTanuA padoyeil MpPOrpaMmbl AUCUUIIMHBI
«AHaJINTHYEeCKass XuMHs U PU3NKO-XMMHUYecKHe MeTobl aHaau3a» (b1.65.12)
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1.enu u 32124 JMCUUITHHBI

Lenp aUCHMIUIMHBL: TpHOOpeTeHHe OOYYalOMIMMUCS 3HAHUHM 10 OCHOBHBIM TpYIIaMm
METOJIOB XHMMHUYECKOT0 aHaiu3a, Haubojee IIUPOKO MPUMEHSEMBIX B IPOMBIIUIEHHOCTH U
HCCIIEIOBATEIbCKON paboTe, a TaKKe KOMIETEHINH, HEOOXOIUMBIX XMMUKaM-TEXHOJIOTaM BCeX
CIIEMAJILHOCTEN U1 PEIICHMS] KOHKPETHBIX 3a/1a4 XMMUYECKOT0 aHaJIM3a.

2. B pe3yabTare 0CBOCHHSI TUCHHUILUINHBI 00y4AIOIUIICS TOJI/KEH:

OBJIAJICTh chaeAyromuMu odmenpodeccunonanbabiMu kKoMmmnereHnusamMu (OITK):

- CIIOCOOHOCTBIO M TOTOBHOCTHIO MCIIOJIb30BaThb OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIMH B ipodeccruonanbhoi aesreaproctr (OTIK-1);

- TOTOBHOCTBIO MCIIOJIb30BAaTh 3HAHMS O CTPOCHUHU BEIIECTBA, IPUPOAEC XMMHUYECKOM CBA3U B
pa3IMYHBIX KJaccaX XUMHUYECKUX COCIMHEHHUW JUIsi TOHMMAaHHsS CBOWCTB MAaTepUaloB U
MEXaHHM3Ma XUMHYECKUX MPOILIECCOB, MPOTEKAIOMINX B okpyxkatoiiem mupe (OI1K-3);

3HaAmMb:

OCHOBHBI€ [TOHATHS, TEPMHUHBI, METO/bI U IPUEMBI KAUECTBEHHOT'O U KOJIMYECTBEHHOI'O
XUMHYECKOTO aHallh3a, TEOPUI0 XHUMHYECKHX M (U3MKO-XMMHUYECKUX METOJOB aHalIN3a,
NPUHIUITB paOOTHI OCHOBHBIX MPUOOPOB B (PU3UKO-XMMUYECKHX METOJIAX;

ymemp:

OPUMEHSTHh NMPHUOOPETCHHBIE MPAKTHUYECKHE HABBIKM B MPO(PECCHOHATBHON NEATETbHOCTH IS
pEelIeHUs] KOHKPETHBIX 3aJady; BJIAJIETh: MOHUMAHUEM IEeJIe W aIrOpUTMOB XHUMHUYECKOTO
aHaJIM3a, crioco0aMu peleHUs] aHAIMTUYECKUX 3a/1a4, OLIEHKON BO3MOXKHOCTEH KaKJ10ro MeToJa
aHaJIn3a, OCHOBAMHU METPOJOTMUYECKOW OLEHKH pe3yJbTaTOB KOJIMYECTBEHHOTO XMMHYECKOTO
aHanu3a;

enademp:

NOHMMAaHWEM IeJie W aJIrOPUTMOB XUMHUYECKOTO aHajih3a, CHOCcOo0aMH pPEUICHHS
QHAINTUYECKUX 3a/a4, OLIEHKOW BO3MOXHOCTEM KaXXJAOr0 METOJAa aHaliu3a, OCHOBaMU
METPOJIOTHYECKON OLIEHKH PE3yJIbTaTOB KOJIMYECTBEHHOIO XUMHYECKOTO AHAIIN3A;

umems npeocmaeienue O €AUHOHN JIOTMKE XMMUYECKOTro aHajau3a, O MHOrooOpasuu
METO/JOB XHMMHMYECKOIO aHajiu3a M O KOHTPOJE KadecTBAa pe3yJbTaTOB KOJWYECTBEHHOIO
XUMHUYECKOTO aHaIu3a.

3. KpaTkoe coaep:kaHue JUCHHUIINHBI:

Beenenue. Ilonstue 00 anamutuueckod xumun (AX) Kak O cHCTeME 3HAHUH,
MO3BOJIAIONIEH YCTAaHOBUTh KAUECTBEHHBIH M KOJMYECTBEHHBIM cocTaB BemiecTBa. 3agaun AX.
AHaIUTHYECKUN CHUTHAN KaK HOCHUTENbh KayeCTBEHHOW M KOJWYECTBEHHOW HMHQoOpMamnuu o0
o0bekTe ananmm3a. [lonsitue o mpobGoordope u mpobomoaroroBke. OCHOBHBIE TpeOOBaHUS,
IPEIbABISEMBIE K METOAAM XHMHMUYECKOTO AaHaiu3a. YCIOBHS BBIIOJHEHUS OIPEIEICHUN.
AHanutnueckas (hopma, aHATUTUYECKHE MPU3HAKUA. AHATUTUYECKHE KIacCU(PUKAIUNA KaTHOHOB
Y aHHOHOB.

Cuctematnueckuii u ApoOHBIA aHanmu3. COBpeMEHHBbIE METOJbl HACHTU(UKAIMH
AJIEMEHTOB U cOeMHEHNN. OpraHNYecKue aHAIUTUYECKUE PEAreHThI B aHAIN3€ HEOPraHNYECKHUX
BellecTB. PaBHOBeCHs B aHAIMTUYECKMX TOMOIEHHBIX M T€TEPOTE€HHBIX cucTemax. OCHOBHbIE
TUMBl peakiui, npuMmeHseMblx B AX (KHCIOTHO-OCHOBHOE B3aUMOJIEHCTBUE, OKHCJIEHHE-
BOCCTaHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). Onucanne paBHOBECHS aHATUTUYECKUX
peaxkiuil ¢ MOMOIIBI0 KOHCTAHT paBHOBECHs. Y4eT MOOOYHBIX PEaKIMil ¢ MOMOIIbIO ammnapara
YCIOBHBIX KOHCTaHT paBHOBecHd. VIcronbp30BaHME YCIOBHBIX KOHCTaHT pPABHOBECUS IS
ONTUMM3AIMH AHATUTUYECKUX pEaKUUid M MPAKTUYECKUX YCIOBHM UX BBIMOIHEHUS. OCHOBBI
METOJIOB KOJIMYECTBEHHOTO XHMHUYECKOI0 aHajiu3a. MeToabl KOJIMYECTBEHHOI'O aHaJIu3a.
TpebGoBanusi, NpeAbsSBISEMble K XHUMHUYECKUM pPEAKIUsM, HCIOJIb3YEMBbIM B XHMHUYECKOM
aHaiM3e. OTamnbl KOJMYECTBEHHOrO aHanus3a. lloHATHE O TrpaBUMETPUYECKOM aHAJIM3E.
TeopeTnyeckre OCHOBBI TUTPUMETPUUECKOTO aHanu3a. [lpuemsl TuTpoBaHus. Pacuersi B
tutpuMetpun. ['papudeckoe otodpaxenue mporecca TUTpoBaHus. CKavyoK TUTPOBAHHS, TOUKA
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SKBUBAJICHTHOCTH, KOHEYHAsl TOYKa TUTpoBaHus. llepBuuHble 1 BTOpUYHBIE CTaHAApTHL. MeTox
KHCIIOTHO-OCHOBHOTO THUTPOBaHUSA. BBIOOp KHCIOTHO-OCHOBHOTO HWHAWKaTopa. llpumepsl
onpeneneHuid. MeTonbl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHMS. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIN MOTEHIMA. DaKTOPBhI, BIUSAIOLIME HA €r0 BEIUYUHY. Y paBHeHUEe HepHera.
Ilepmanranaromerpus. Mogomerpus. OnNTMMM3amusl  YCIOBMH — ompeneneHus.  Meton
KOMILJIEKCOHOMETPHUYECKOTO TUTpoBaHUsA. (OCOOEHHOCTH peakiHii KOMIUIEKCOOOpa30BaHHS
(xematooOpa3oBaHus) HOHOB MeTawioB ¢ OJ[TA. Bwibop onTUMadbHBIX  YCIOBHI
KOMIUIEKCOHOMETPUYECKOTO  THUTPOBaHUA.  TUTpoBaHHE  TO  METOAY  OCaXIACHUSI.
Mertponoruueckas OLEHKa pPE3yJlbTaTOB aHanu3a. MHAWMKATOpHBIE M HWHCTPYMEHTAJIbHbBIC
CIOCOOBI YCTaHOBJICHUS TOYEK HKBUBAJICHTHOCTH.

Benenue B (u3uKo-XxMMHUECKHUE (MHCTPYMEHTAJIbHBIE) METOAbl XUMHUYECKOIO aHalu3a
(MMXA-OXMA). Knaccudpukanus (GU3NKO-XUMUYECKHX METOJIOB aHAW3a. AHATUTHYCCKUI
CUrHan Kak uH(popMmaTuBHas (QYHKIMS COCTaBa BellecTBa. MeToIbl KOJIMYECTBEHHBIX
m3mepennii B OXMA, w©X XapakTepucTHUKa. AHAIMTHYECKME W METPOJIOTHYECKUE
XapaKTEPUCTUKU METOAUK ONPEICICHUSI.

4. O0beM y4eOHOH JUCHHILINHBI

Buabl yueOHoii padoThI Bcero 3/4 cemecT
B 3au. B akan. B 3au. B akan.
el. yacax el. yacax
OO0mas Tpy10eMKoCTh 4 144 4 144
AHCHUIINHBI 0 Y4e0HOMY TIAHY
AyIMTOpHBIE 3aHATHS: 1,78 64 1,78 64
Jlextuu (JIek) 0,45 16 0,45 16
JlaboparopHbie paboTs (JIP) 1,33 48 1,33 48
CamocrosiTesbHast padora
(CP) 2,22 80 2,22 80
CaMocTosiTenbHOE U3YUeHUE 222 80 2,22 80
pa3H€HOB JUCHUITIINHBI

3a4éT ¢ OeHKOoH
1 | 36

Bupa xoHTpoJsi: 3a4eT/3K3aMeH 1 36

AHHOTanus padoveil NPOrpaMmbl IUCHUIIITHHBI
«Hnxenepuas rpapuka» (b1.5.13)
1. Hesan u 3a1a4M TUCHUILIUHBI, €€ MeCTO B Y4eOHOM Mpolecce.
Ilenb npenojiaBaHus AMCHUIIINHBIL.

IIporpaMMa cocraBieHa Ha OCHOBE IOCYIapCTBEHHBIX CTAaHAAPTOB TPETHETO MOKOJIEHUS
OI'OC-3+. B mporpaMmMe y4T€H MHOTOJIETHUHN OMBIT paboThl Mpemnoaa- Bareneit kadeapst U/,
nocneanue n3meHenus cranaapros ECK/I, coBpeMeHHbIe TEHACHIIMY Pa3BUTUSI MHXKEHEPHOU U
KOMITHIOTEPHOM rpauKH.

IIporpaMma COCTOMT M3 OCHOB HAuepTaTEJbHOM T€OMETPHM, WHKEHEPHOH TIpaduku
MaIIMHOCTPOUTENILHOTO  YEPUEHHs, KOMIIBIOTEPHOIO MOJEIUPOBAHUS TEOMETPHUUECKUX
00BEKTOB.

OcHOBHasl 1leNib M3y4YEHUS OCHOB HauyepTaTelIbHOW TE€OMETPUM — pa3BUTHE U
COBEPILIEHCTBOBAHME MPOCTPAHCTBEHHOI'O TMPEACTABICHUS M  BOOOpPAKEHHUS, HABBIKOB
KOHCTPYKTUBHO-TEOMETPUYECKOTO  MBILIUIEHUS, CHOCOOHOCTM K aHalu3y U CHHTE3Y
NPOCTPAHCTBEHHBIX TMpEJCTaBIECHU Ha OCHOBe TrpaduUYeckux MoJeneil NpocTpaHCTBa,
MIPAaKTUYECKH PEATU3YEMBIX B BUJIC YEPTEKEH.

OcHoBHasl 11e7Tb U3YYEHHS] MAITUHOCTPOUTEIBHOTO YepPUSHHsI — MPHOOPETEeHUE 3HAHUH U
BbIpa0OTKa HaBBIKOB, HEOOXOAMMBIX CTYIACHTaM JJIsi BBIIOJHEHUS U UYTEHUS TEXHHUUYECKUX
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YEPTEIKEW, BHINOITHEHUS 3CKU30B JI€Tajel, COCTABICHUS! KOHCTPYKTOPCKOM M TEXHOJIOTUYECKON
JIOKYMEHTAIMU B COOTBETCTBUU €O cTaH- napramu ECK/I.
OcHoBHasl 1eNb W3Y4YEHHs] OCHOB KOMIIBIOTEPHOM TpauKH — OCHAIllEHHUE CTYAECHTOB
COBPEMEHHBIMU CPEACTBAMU CO3/IAHUSI KOHCTPYKTOPCKOM M TEXHOJIO- THYECKON JOKYMEHTALIUU.
3aj1auy U3yYeHUs TUCHUIIINHBI!
M3YYCHHE CIOCOOOB BBIMOJIHCHUS YEPTEKEH, OCHOBAHHBIX HA OPTOTOHAIBHOM H
LEHTPaJIbHOM IPOELUPOBAHUH,
BBIpa0aThIBAHUE HABLIKOB BBIMTOJIHCHUS U YTEHUS YSPTEIKEH,
HAy4YUTHCS pelaTh 3aJja4l, CBI3aHHbIE TPOCTPAHCTBEHHBIMHU ()OpMaMU U OTHOIICHUSIMU
Pa3IMYHBIX TEOMETPUUYECKUX MOJCIICH.
MecTto nucuuminnabl B crpykrype OOII BO
[Ipy w3ydyeHWHn JaHHOW JUCHUIUIMHBI HEOOXOAWMa HadaldbHas  IOJTrOTOBKA,
COOTBETCTBYIOIIAsl MPOrpaMMamM 0011e00pa30BaTebHON IIKOJBI [0 T€OMETPUH, PUCOBAHHUIO U
YepueHUI0, 1 NHPOPMATUKH.

2. Komnerennuu 0akajiaBpa B HHKeHepHO rpaduke

N3ydyenne kypca MHKEHEpHOW TrpadUKH MpU MOATOTOBKE OakaiaBpOB CIIOCOOCTBYET
IPUOOPETEHUIO CIEAYIOINUX KOMIIETEHIIUH.
3.1.0061eKyabTypHBIE:
- CIIOCOOHOCTH PaboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIIPUHUMATEH COLMAIIBHBIC, STHUYECKHE,
KoH(eccroHaNbHbIC U KyJIbTypHBIe pasnnuus (OK-6)
- CIIOCOOHOCTBIO K caMoopraHu3anuu u camoobpasosanutio (OK-7)
3.2. IlpodeccronanbpHele:
3.2.1. O6menpodeccuoHaabHbIE:
- BJaJICHUEM OCHOBHBIMH METOJIaMH, CIIOCOOAMU U CpEACTBAMM TIOJNY4YEHUS, XpaHEHUs,
nepepadoTku WHPOpPMAINK, HaBBIKAMH Pa0OTHI ¢ KOMITHBIOTEPOM KaK CPEJICTBOM YIIPABJICHUS
undopmarmeit (OITK-5)
3.2.2. [Ipon3BOICTBEHHO-TEXHOJIOTUYECKAS IEATEIbHOCTD:
- CHOCOOHOCTBIO HallaXMBaTh, HACTPaWBaTh M OCYIIECTBIATH MPOBEPKY OOOpPYAOBaHUS H
nporpammHbIx cpeacts (ITK-6)
- CHOCOOHOCTBIO AHAJIM3MPOBATh TEXHUUECKYIO JOKYMEHTAIMIo, MoJa0upaTh 00OpyJOBaHUE,
TOTOBHTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopyaoBanus (ITK-9)
3.2.3HayuyHo-uccneqoBaTenbCcKas 1eITeIbHOCTh
- TOTOBHOCTHIO TPOBOJHUTH CTAaHIAAPTHBIE W CEPTH(PUKAMUOHHBIC WCIBITAHUS MAaTEPHAJIOB,
U3zl ¥ TexHomoruueckux mpoieccos (ITK-17)
3.2.4. [IpoekTHas nesATeIbHOCTh
- TOTOBHOCTBIO pa3pabaThiBaTh MPOSKTHI B COCTaBe aBTOpCKoro kosutekTupa (ITK-21)

[Tocne nzydeHus Kypca MHXEHEPHOH rpaduKu CTYACHT J0JKEH:

3HATh:

- cr1ocoObl 0TOOpa)keHUs MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

- IpaBHJIa U YCIOBHOCTH TIPH BBHITIOJTHEHNH YEPTEKEH;

- BUJIBI U3ICTUI U KOHCTPYKTOPCKUX JOKYMEHTOB;

- Ha YPOBHE IMPEJICTABICHUS XapaKTEPUCTUKU (POPMBI M TOBEPXHOCTH U3CIIHIA;

yMeTh:

- BBIIOJHATH W YHTAaTh YEPTEKU TEXHUUYECKUX U3ICITUH C y4EeTOM IeHCTBYIOIINX
CTaHJapTOB;

- BBITIOJTHATH ¥ YUTATh CXEMBbI TEXHOJIOTHYECKUX MPOIIECCOB;

- HCTOJIB30BATh CPEACTBA KOMITBIOTEPHOM rpaduKu Al U3TOTOBJICHUS YEPTEKEH.

BJIA/1eTh:

- cnoco0amMy ¥ MpueMaMH U300pakeHUs IIPEMETOB Ha INIOCKOCTH;
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- rpaduueckoii cucremoit «Kommacy.

3. Copaeprxanue pa3aenoB JIHCHUIIINHBI

BBenenne. Ilpeamer u meronsl wHKeHepHOW rpaduku. KpaTtkue mcropudeckue CBEIACHUS.
3agauu ¥ MECTO Kypca B ITOAr0TOBKE OakanaBpa TEXHUKH U TEXHOJIOTUH.

Mopnyas 1. U3geusi 1 KOHCTPYKTOPCKHE TOKYMEHTBI.

1.1. Buabl u3iej il 1 KOHCTPYKTOPCKHX IOKYMEHTOB.

Bunet m3penuit mo I['OCT: neranb, cOOpodyHas €IWHUIA, KOMILIEKC, KOMIUIEKT. Bubl
KOHCTPYKTOPCKHX JOKYMEHTOB: 4epTeX JAeTanu, cOOPOUYHBIN depTek, 4epTek oOuliero BuUa,
cnenudukanus, cxema. Ludpsl KOHCTPYKTOpPCKHX OKyMeHTOB. KpaTkue cBexeHus o
CTPOMTENBHBIX YepTEXKax.

1.2. Pe3b00Bble 31e1US M COCANHEHUSI.

Pe3nObl:  0OpazoBanue, kiaccuuUKaius, H300pakeHHne W 0003HAUCHHE Ha 4YEepTEKe.
Cranpaptabie pe3pOoBble u3nenus. OnpenencHue pe3pObl n3mepenrem. CoeMHEHUsS AeTalen
6oToM 1 mnuiIbKoi. Pe3n0oBble TpyOHbIE coetuHeHusl. LlankoBbie coeUHEHNS.

1.3. Icku3bl M TeXHNYECKHEe PUCYHKH JleTaJleil.

[TocnenoBaTenbHOCTh BBIOJHEHUS H300pa)KeHUM JeTaiau: BbIOOP TIJIaBHOIO M300pakeHus;
orpeneNieHne HeOoOXOAMMOT0 KOJMYECTBA H300paKEHWH; TOATOTOBKA IIOJISI dYepTeXa K
U300paKEHHUIO JETaIH; N300pakKeHUE OCHOBHBIX BHEIIHUX U BHYTPEHHUX OYEpTaHUH AETallu.
OOmep geranu HpU BHIIOJHEHUM €€ 3CKu3a ¢ HaTypbl. OdopmieHHe uepTexeldl M 3CKU30B
neraneid. IlpaBuna BbIMONHEHUS M OQOPMIICHHMS TEXHHYECKUX PHUCYHKOB. (OO003Ha4YeHUs
MaTepUasoB.

1.4. YepTe:xxu cOOPOYHBIX €IHHMIL.

[TpaBwiia BeIMOTHEHHUS W O0GOPMIICHHS COOPOYHOTO YepTeka: BHIOOP TIIaBHOTO H300paKeHUS,
olpesielieHne KOJIMYecTBa M300paKEeHUH, HaHECEHHEe HOMEPOB IMO3MUIMHA, HaHECEHHE pa3MepoB
(rabapuTHBIC, YCTAaHOBOYHBIC, MPUCOCIUHHUTENbHBIE, HKCIUTyaTalmoHHbIe). Creruduxanusi.
[TpaBuia BeimonHeHUS 1 0POPMIICHHS YepTerka 0OIero BUIa.

Mopnyas 2. CoennHeHnus aeraJieil.

2.1. Cxembl.

Knaccudpukanus cxem no BuaaMm u TunaMm. OOo3HaueHue cxeM. IIpaBuna BBIIOJHEHUS
CTPYKTYPHBIX ¥ IPUHIMIIHAIBHBIX TEXHOJIOTMUECKHUX cXeM. CXEeMBI pacIoJIOKEHHUS.

2.2. U300pakeHust coeqUHEHMIl 1eTaeil.

@nannesble coeauHenus. lllnuneBble u mmnoHouHele coeanHeHus. CoequHEeHUs WTHPTOM U
mrMHTOM. HepasbeMmHble coeMHEHUs JeTalieil: cBapka, Naika, CKJIeHBaHHe, OOBaJIbIIOBKA,
pa3BaJbLIOBKA, COEANHEHNE 3aKJICTIKOM.

2.3. Apmatypa Tpy0onpoBoioB.

Knaccugukanus apmatypbl TpyOOIpOBOJOB MO HA3HAYEHUIO, MO THUIY MEPEKPHITHS IMOTOKA
paboueil cpenpl, 1Mo croco0y MPUCOEIWHEHUs K TPYOOIpPOBOAY, MO CIOCO0Y repMeTH3aluu
LIMUHENS.

Moayab 3. UepTe:ku cOOPOYHBIX eAMHHI. JJIEMEHThI KOMIIBIOTEPHOI rpadpuku.

3.1. 'eomeTpryecKkHne XapaKTepUCTUKHU (pOPMBI M OBEPXHOCTH U3eJIHH.

Pa3meprl, mpaBuia MX HaHeceHUS Ha yeprexe. Pa3Mepbl HCIOJHUTENbHBIE U CIPABOYHBIE,
rabapuTHble, KOOPIMHHUPYIOIIME M YacTHbIE. ba3bl H3MepHUTenbHbIE, KOHCTPYKTOPCKHE,
TEXHOJIOTHYeCKHe, BcrioMoraTenbHble. Hanecenue pasmepoB ot 6a3. IlpenenbHble OTKIOHEHUS
pa3MepoB INIAJKHUX IOBEPXHOCTEM, NOMYCKH, MOcaaku. JlOmyckM M MOCAaakH UIsl JeTaled ¢
pe3pboii. IllepoxoBaTocTh MOBEPXHOCTEH JeTaneid, MmapaMerpbl I[IEPOXOBATOCTH, IpaBHIIa
HAHECEHMsI MapaMETPOB LIEPOXOBATOCTU MOBEPXHOCTEN Ha yepTexe. [IpenenpHbple OTKIOHEHUS
(GhOpMBI U PACTIONOKECHHUS.

3.2. JletaqmpoBaHue YepTe:keil COOPOYHBIX eIMHMIL.

[IpaBuna neraaupoBaHUs YEPTEXKEH COOpPOYHBIX eAWHHIL. BBIMONHEHHE YepTeked u
TEXHUYECKUX PUCYHKOB JI€TaJICH.
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3.3. Di1eMeHTBbI KOMIILIOTEPHOH IPauKH.

Kommeloteprast rpaduka u pemaembie €10 3amaud. | padudeckre OOBEKTHI, MPUMHTHBBI,
aTpulyThl, cuHTe3 wu300paxkenusa. llpencraBnenue BuacoMHGOPMAlMU M €€ MalIMHHAs
redeparusi. COBpeMEHHBIC CTaHAAPTHI KOMITBIOTEpHOUW rpaduku, rpaduueckue s3bIKH U
Meradaitnbl.  Peanmmszanus  anmapaTHbIX — Moayied  rpaduueckoi  cuctembl.  OCHOBHBIC
rpaduyueckue anropuTMBI Ha IUIOCKOCTH M B mpocTpaHcTBe. [Iporpammubie rpaduueckue
CUCTEMBI U UX IIPUMEHEHHUE.

4. O0beM TMCUMILUIMHBI M BUAbI Y4e0HO# padoThl.

Bun yueGHO# paboThI B 3au. en. B akanewm yac.
OO01mast TpPyA0€MKOCTh TUCIUTIIHBI 4 144
AyIUTOpPHBIC 3aHITHSL: 1,3 48
Jlekun 0,4 16
[TpakTrueckue 3aHATHS 0,7 24
JlaboparopHbie pabOTHI 0,2 8
CamocTtosTenpHas padora: 2,7 96
PacuetHo-rpaduueckne paboThl 1 34
[ToaroToBKa K KOHTPOJILHBIM paboTaM 0,2 9
KypcoBas pabota 0,8 27
Jlpyrue BUbI CAMOCTOSITENILHOM PabOTHI 0,5 18
[ToaroTroBKa K 3a4eTy ¢ OIICHKOM 0,2 8
Bui ©TOroBOro KOHTPOJIS 3a4er ¢ OLIEHKOI

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIMHBI
«IIpukaaanas mexanuka» (b1.b5.14)

1. Ieau u 3aaa4u JMCHUTIMHBI

Lesqb AMCHUNIMHBI - HAYYUTH CTYIEHTOB TBOPYECKOMY TOJXO/IY K BBITIOJTHEHHUIO
MH)KEHEPHBIX pacueTOB Ha MPOYHOCTh, KECTKOCTh U YCTOMYMBOCTH IEMEHTOB KOHCTPYKLIUH,
JIeTaJle U y3JI0B MalllUH U almnaparos.

OCHOBHBIMH 32/12a4aMHU JMCHUILUIMHBI, pEILICHHE KOTOPhIX 00eCcIIeYrBaeT
JIOCTHUKEHUE LIETH, SBIISIOTCS:

® 13y4YeHHE TUIIOBBIX 3JIEMEHTOB KOHCTPYKLUH XUMHUECKOT0 000py/I0BaHHUS;

e MpaBWIbHBIA BbIOOp pacuyeTHOW MOJEIM M  IPOBEJCHHE HEOOXOIUMBIX
OPOYHOCTHBIX ~ PAacyeToB B  MpoLecce  MPOEKTUPOBAHMS M OLEHKHU
paboTOCIIOCOOHOCTH 3JIEMEHTOB KOHCTPYKLIMH XHUMHYECKOro oOOpylOBaHUS U
YCTaHOBOK;

® [IOHMMaHHE TECHOM B3aWMOCBS3M KOHCTPYKIIMH XMMHYECKOTO O0OpYAOBaHHUS C
TEXHOJIOTUIECKUMHU TPOIIECCAMH, HX B3aUMHOTO BIMSHUS IPYT HA JIPyTa;

e o0ecrieueHne HEOOXOTUMON TEXHUYECKOM wuHpopManuei s BOCHPUATHS
CTYACHTaMH pPsijia TOCIEYIOUINX JUCIUIIUH.

2. TpebGoBaHus K pe3ynbTaTaM OCBOSHUS TUCIIHILIHHEI

N3yuenne kypca «llpuknaanas Mexanuka» no HampasieHuo 18.03.01 Xumuueckas
TEXHOJIOTHUS CTIOCOOCTBYET MPHOOPETEHUIO CIICTYIONTUX KOMIIETEHITHI:

® CIOCOOHOCTBIO MCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JIUCIUILIHNH
B ipodeccuonanbHoi nesitenbHocTH (OITK-1);

® CIOCOOHOCTBIO MCIOJIB30BaTh 3HAHUS O COBPEMEHHOH (pru3HUecKoi KapTHHE MUpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHMM BeIIeCTBA IS
MOHUMAaHHMsI OKPY’KAIOIIero Mupa u sBieHuit mpupozst (OITK-2).
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B pesyabrare n3y4yeHus JMCUHMILIMHBI CTYACHT J10JI7KEH
3HATh:
® OCHOBHBIC YPAaBHECHMs M METOJBI PEIICHUS 3aJad CONPOTHBIICHHS MaTE€pPUAIOB U
JeTajiell MalluH;
® OCHOBHBIE METOJABl PACYETOB HA IPOYHOCTb, JKECTKOCTb M YCTOWYMBOCTD
9JIEMEHTOB KOHCTPYKIIMH MalllMH U alllapaTos;
e OCHOBBl TEOpUHM pacueTa JeTajJled W y3J0B MallMH M allapartoB XUMHUYECKOU
TEXHOJIOTHH.
yMeThb:
® IIPOBOAMTH PAaCYEThl NIEMEHTOB KOHCTPYKLIIMHA HA OCHOBE METOOB CONPOTUBIICHUS
MaTEepHUasoB;
® DPACCUYUTHIBATh U KOHCTPYMPOBATh JI€TAIN MAIIMH 10 UCXOIHBIM JIAHHBIM;
® [POMU3BOJUTH pacueTbl [0 OCHOBHBIM KpHUTEpUSM pabOTOCIOCOOHOCTH H
KOHCTPYMPOBAHUS J€Taleil MallluH.
BJIA/IETh:
® HaBBIKAMH pacyeTa CONPOTHUBIICHUS MAaTEPUAIOB aHATUTHUYECKUMH METOIaMU;
® HaBbIKAMH BbHIOOpPA MATEPHAJIOB IO KPUTEPHSIM IIPOYHOCTH;
e pacyeTaMM THUIIOBBIX JETAJICH MAalIWH, IOJb3YSICh CIPABOYHOM JIMTEPATYpod H
I'OCTamu.
3. Kpatkoe copepxanue JUCIUATUTMHBL:
1. BBenenue
Pomp mpenmera «llpuknannas mMexaHuka» B (OPMHPOBAHWMH HWHXKEHEpAa XHMMHKA-TEXHOJIOTA.
«[IpuxnagHas MexaHHKa» KaK OCHOBa JUIsl NMOHMMaHUs PabOThl, yCTpOHCTBa M Oe30macHOi
AKCIUTyaTallMi 000PYyJOBaHUSI XUMUYECKOTO ITPOU3BO/ICTBA.
2. Moayas 1 «Onpenesienne peakuuii onop. Pacrszkenue-caxaTue».
Pazgen 1.1. Onpenenenne peakiuii omnop.
AOGCONIOTHO TBEpAOE TeNOo. DJIEMEHThl CTaTUKU. OCHOBHBIE MOHATHSA. AKCHOMBI CTaTHKH.
VYpaBHeHus paBHoBecHs. CBS3H U UX pEaKLUU.
Pasnen 1.2. PacTshkeHune-cxaTue.
OcHOBHbIE JONYILEHUST W MPHUHLMIIBI CONPOTUBICHUS MarepuanoB. MeToq ceueHuil.
Hanpsokenus, nepopmanuu u nepemerieHus. 3akoH ['yka. IloctpoeHue smiop BHYTPEHHHX
YCWIHMM, HanpsokeHuid u  nepemenieHud. (CraThyeckd  ONpeAeUMble W CTaTHYECKH
HeolpeaenuMele 3a1a4u. /{uarpammel pacTspKEHUS Ul IJJACTHUYHBIX M XPYNKUX MaTepHUaoB U
UX XapakTepucTuku. Jlomyckaemble HalpsDKEHHs. YCJIOBHE IPOYHOCTH TPH  PACTIKEHUU
(cxaTum).
3. Moayas 2 «Kpyuyenune. U3rud».
Pazgen 2.1. Kpyuenue.
3akon I'yka mpu ciasure. BHyTpeHHue cusoBble (akTopsl npu KpydeHuu. Hampspoxkenus B
CTEPXKHAX KPYTJIIOro ce4eHUs. Y CJI0BHE TPOYHOCTH IPU KPYyUEHUH.
Paznen 2.2. U3rud.
['eomeTpryeckne XapaKTEpUCTHKM IUIOCKMX ceueHuil. lloHATHEe YucTOro M NONEpevyHOro
u3ru6oB. IlpaBuna mocTpoeHUs SMIOp TONEPEYHbIX CHJI W HM3TMOAIOUMX MOMEHTOB.
OnpezneneHve HOPMAJbHBIX HaNpsDKEHUH. YCIIOBHE MpOYHOCTH Npu u3rube. OmpeneneHue
KacaTeJbHbIX HanpshkeHui. ParmonansHbie hopMbl ceueHui.
4. Mopyasb 3 «CJ105kHO€ HANIPSIZKEHHOE COCTOSTHHE).
Paznen 3.1. CnoxxHO€ HaNps>KEHHOE COCTOSTHUE.
OCHOBBI TEOPUM HAIIPSHKEHHOTO COCTOSIHUS M TUIIOTE3bl NPOYHOCTH. [IoHATHE HanpsKEHHOTOo
coctossHUs. [J1aBHBIE TUIOMIAAKM W TJaBHble HampspkeHus. O0oOmieHHBbIN 3akoH ['yka.
Hasnayenue runore3 npodHocTd. IIoHATHE HKBUBAJICHTHBIX HANPSHKEHUW UM KPUTEPUEB
IIPOYHOCTH.
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Paznen 3.2. TOHKOCTEHHBIE COCY/IbI.
TOHKOCTEHHBIE COCYIbl XUMHYECKMX Mpou3BOACTB. OrmpeneneHUe HANOpsDKEHUH 110
O6e3amMoMeHTHOM Teopuu. OcHOBHbIE jomnymieHus. BwiBox ypaBHenust Jlammaca. Pacuer
TOHKOCTEHHBIX OO0OJIOYeK MO YypaBHEeHHIO Jlammaca M 1O CTaHAAPTH30BAHHOW METOMKE.
VYcnoBue NpoYHOCTH.

Pa3nen 3.3. Pacuer cxarbIx cTep)KHEN HAa YCTOMUUBOCTb.
Y CTOWYMBOCTD 37IEMEHTOB KOHCTpYKIMiA. [IoHsATHE KpUTHUECKOH cuiibl U KoaddulmeHTa 3amnaca
npouHoctd. Pacder kpuTHueckoi cuibl mo Oinepy. llpemensl mpuMeHUMOCTH (HOPMYIIbI
Oitnepa. [IpakTudeckuii crmocod pacdyera Ha YyCTOMYUBOCTb.

5. MoayJas 4 «/leTtanu Mamun».

Pa3nen 4.1. CoequHenue nerajei Maliyii.
Knaccudukanus neraneidi MamiMH W anmapaToB XMMHUYECKHX IPOU3BOACTB. Pe3p0oBbIe
coenuHeHus. Pacuer OONTOBBIX COENMHEHUN MpPU TOMEPEUYHBIX W MPOAOIBHBIX Harpy3Kax.
[noHouyHsle coenuHeHus. HazHaueHne u BUAbI IINMOHOK. PacyeT MIMOHOK Ha cpe3 U CMSTHE.
Buner cBapku. O6nacth npuMeHeHus. Buibl cBapHbIX MBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX I1IBOB.

Paznen 4.2. Banbl 1 ocu, uX ONOPBI U COETUHEHHUSL.
Banpl, nx kmaccudukanms u HazHadeHwe. Ocu. [IpoeKTHPOBOYHBIE pacueThl BajOB M OCEH.
[logmIMNHUKKA ~ CKOJIBXEHUS. Marepuansl  BKIJIAJbIIICH. [logqmMnHUKY ~ KadeHHs.
[IpyHUMNIMAIbHOE YCTPOMCTBO M OCHOBHBIE TI€OMETpUYECKHE pa3Mmepbl. JlOCTOMHCTBA,
HEJOCTaTKM W O0OJacTH NPUMEHEHHUS MOAUIMITHUKOB KadeHWs M CKoNbxkeHHs. [IpuBoaHbie
mydTer. Haznauenne. Knaccudukanus mMypT mo HpuHIMIY ASHCTBUS U XapakTepy paboThI.
[Topsmox moadopa MydT ¥ OCHOBBI IPOYHOCTHOTO pacueTa.

Pa3nen 4.3. Mexannyeckue nepeaayu.
3ybuatbie mnepenaun. OkpykHOoe U paavaibHoe ycwius. Penykropel. Ormpenenenue u
knaccudukanus. [Ipumepsl cxem peryKTopoB.

4. O6beM yueOHOI TUCIHIIHHBI

B 3aueTHEBIX B akanewm.

€IMHUIIAX yacax
O01as TpyA10eMKOCTh THCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 144
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexru (J1) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Buj koHTpOJIS: 3a4eT / IK3aMeH 3aver ¢

OLICHKOH

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«JIEKTPOTEXHMKA U NPOMBILLICHHAS 31eKTPOoHUuKa» (b.1.B.15)
1. Ieap AMCOMIIAHBI:
dbopMupoBaHHEe Yy OOYYArONIUXCS KOMIIETCHIIUM, OOECTIeUNBAIONIUX  TEOPETHYECKYI0 |
MPAKTUYECKYI0 TMOATOTOBKY BBITYCKHUKA, YMEIOMIETO BBIOMpATh M DKCILTyaTHPOBATH
ANEKTPOTEXHUYECKUE U DJICKTPOHHBIC YCTPOMCTBA, BIAACIONIETO HABBIKAMH HCIIOIb30BaHUS
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUW JAJs aBTOMAaTU3UPOBAHHOTO MOJICITHPOBAHUS U
pacyéra IEKTPUYECKUX U AJIEKTPOHHBIX ETIEH.
2. B pe3yiabTare u3yueHHs AUCUMILIMHBI 00y4yalomuiicsi Mo nporpaMmMe dakajiappuara
J0JI3KEH OBJIAJIETh CJIeAYIOIMMU KOMIIETeH MMM :
Obwekynomyphoie:
- CIOCOOHOCTH K caMoOopraHu3amuu u camooodpasobanuio (OK-7).
Obwenpogheccuonanvhuie:
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- TOTOBHOCTb HCIIOJIb30BaTh 3HAHUA O COBPEMEHHOW (U3MYECKON KapTUHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMHM BEIECTBA /Ui IOHUMaHUs
OKpYsKaromiero Mupa u sicauii mpupozst (OITK-2);

- BJIaJICHHE OCHOBHBIMH METOJIaMHU, CIIOCOOAMU U CPEJCTBAMHU IMOITYUYEHUS, XPAHCHUS U
nepepaboTku uH(pOpManuy, HaBbIKAMU PaOOTHI C KOMIIBIOTEPOM KaK CPEICTBOM YIIPaBJICHUS
undopmanwueii (OI1K-5).

B pe3yabTare 0CBOCHUS JMCHUILIMHBI 00YYAIOUIUICH TOJIKEH:
3uamo:

- OCHOBHBIE TIOHSATHS, ONPEAEIICHHS U 3aKOHBI JIEKTPUUECKUX LIETIEH;

- METOJIbl MOJIETUPOBAaHUs, aHAIM3a U pacyéra Ierneil MOCTOSHHOIO U IMEPEMEHHOIO
TOKOB, METO/I0JIOTHIO 3JIEKTPOTEXHUUECKUX U3MEPEHMUI;

- YCTPOHCTBO ¥ TPUHIUIBI PaOOTBI  SJICKTPOTEXHUYECKOTO ¥  DIEKTPOHHOTO
o0opynoBaHus, TpaHC(HOPMATOPOB, MEKTPHUUECKUX MAIIUH, HCTOYHUKOB MMUTAHUS.

Ymemo:

- NPUMEHSTh TEXHOJOTMHM  MOJCIMPOBAHUSA, aHajiu3a, pacuyéra M SKCIUTyaTaluu
IEKTPUICCKUX CETEH, MPOMBIIIIICHHOTO JIEKTPOOOOPYIOBAHUS U SJICKTPOHHBIX TIPUOOPOB;

- BbIOMpATh AJIEKTPOTEXHUYECKOE M DIIEKTPOHHOE 00OpyAOBaHWE ISl PElIeHUs 3aaa4y
MIPOCKTUPOBAHUS U PEeATU3AIMN XUMHKO-TEXHOJIOTHYECKUX MPOILIECCOB U IPOU3BOJICTB.
Bnaoemy:

- METOJJaMHU MOJICJIMPOBAHUS U pacu€ra ANEKTPUUCCKUX U DJIEKTPOHHBIX IETEH;

- HaBBIKAMH MPAKTUYECKON pabOTHI C 3IEKTPUUYECKOW almaparypod U 3IEKTPOHHBIMU
YCTPOMCTBAMHU.

3. Kpartkoe conep:xanue JMCHUNIHHBI
BBenenue. I[lpenver, OCHOBHBIE TOHSTHS, METOJOJOTHUSA DJIEKTPOTEXHUKU W DJICKTPOHUKH.
Kpatkue ucropudeckue cBefeHus. 3a1adyil 1 MECTO Kypca B MOATOTOBKE OakanaBpa TEXHHUKHU H
TEXHOJIOTHH.
Moayas 1. djekTpuyeckue nenu
1.1. OcHoBHbIe omnpeaejeHusi, ONUCAHUS TNapaMeTPOB H  METOJ0B  pacuéra
JJIEKTPHUYECKHX LieMne.
OCHOBHBIE TIOHSITUS W OOO3HAYEHUS DJIEKTPUUYECKUX BEJIWYUH U DJIEMEHTOB JJIEKTPUUECKHX
neneii. OcHOBBI anekTpobOe3onacHocTH. OCHOBHBIE TMOHSATHS TEOPUH DIIEKTPUYECKHUX LeTei.
OCHOBHBIE TIPUHITUIIBI, TEOPEMBI U 3aKOHBI DJIEKTPOTEXHUKH. METOIbI MOIETUPOBAHUS, aHATTN3a
Y pacuéra JMHEHHBIX AIEKTPUUECKUX 1[eNel TOCTOSHHOTO TOKA.
1.2. DaekTpuyeckue u3MepeHust u MPUoOOPbI.
Metoabpl UM3MEpEHHUsI JJEKTPUUYECKHUX BEJIMYMH: TpPSMbIE M KOCBEHHbIE. AHAIOTrOBbIE
AIIEKTPOU3MEPUTEIbHBIC U IU(PPOBBIC FTEKTPOHHBIE TPUOOPHI: YCTPONCTBO, MPUHIIMIT AEHCTBUS,
obmacth mpuMeHeHus. M3MmepeHue DIEeKTPUUYECKHX BEJIMYMH: TOKOB, HAIPSHKEHUH,
CONPOTHUBIIEHU, MOIIIHOCTU U YHEPTHUU.
1.3. AHanau3 v pacyéT JUHEHHBIX 1eneli MepeMeHHoro ToKa.
CriocoObl mpezacTaBieHus (B BUAE BPEMEHHBIX AUArpaMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napaMeTpsl (aMIUIMTYy1a, YacToTa, HayanbHas (a3za) CUHYCOMJalbHBIX (YHKIMI. MrHOBEHHOE,
CpenHee M JCHCTBYIOIIEE 3HAYCHUS MMEPEMEHHOTO0 CHUHYCOHMJATBHOTO TOKa (HAMpsHKCHHUS W
OJIC). AKTHBHOE, pPEaKTUBHOE M TIIOJHOE CONPOTHBJICHUS BETBH. MOIIHOCTh B MEMAX
nepeMeHHOoro Toka. Koaddunuent wmomHOCTH (cos([])) W ero TEXHUKO-PKOHOMHUYECKOE
3HaueHue. [I[puMeHenne anreOpbl KOMIUIEKCHBIX YMCeN B AIEKTpOoTeXHUKE. KOMIUIeK CHBIN MeTo
pacuéra JIMHEMHBIX Lenel MepeMEeHHOro Toka. balaHc MOUTHOCTH B LEMSX MEPEMEHHOTO TOKA.
Pe3oHaHCHBIE SIBIEHHS B AJIEKTPUYECKUX LEMSAX. PE30HAHC HANpsKEHUH W TOKOB. AHAIU3 U
pacuét Tpex(asHbIX Lenell MEPEeMEHHOTO TOKa. ABTOMaTU3UPOBAHHOE MOJISITUPOBAHKE U PACUET
9JIEKTPHUUECKUX U 3JICKTPOHHBIX (makeTsl mporpamm MultiSim, Mathcad, Excel).
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MoayJb 2. DJIeKTPOMATHUTHBIE YCTPOCTBA U YJIeKTPUYECKUE MAIIINHbI

2.1. Tpancpopmartopsl.

Ha3nauenne u obGnacTu mpuMeHEHUs TpaHc()oOpMaTOpoB. YCTpOMCTBO M NPUHIMII ACHCTBUSL
onHo(daszHoro Tpanchopmaropa. AHaIHM3 3JIEKTPOMAarHUTHBIX IPOLECCOB B TpaHchopMaTope,
cxeMma 3amenieHus. [lorepu snepruu B TpancopmaTope. BHemHue xapakTrepucTuKy.

2.2. ACMHXPOHHBbIE MAILIIUHBI.

YCTpOHCTBO M NPUHLMIT AEHCTBUS Tpex(pa3HOro aCUHXPOHHOIO JABMraresns. MexaHuueckue u
paboune XapaKTEepUCTHKU. DHEpreTudeckue auarpammbl. IIyck acHMHXpOHHBIX ABUrarteneu c
KOPOTKO3aMKHYTBIM U (a3HbIM poTopoM. PeBepcupoBaHue u peryjaupoBaHME YacTOThI
BpalllCHU.

Mopayasb 3. OCHOBBI 3J1IeKTPOHHKH
3.1. DnemenTHast 6232 COBpPeMEHHbIX 3JIEKTPOHHBIX YCTPOICTB.
[TonynpoBoHUKHU. YCIIOBHbIE O0O3HAu€HUs, NPUHLUI JEHCTBUS, XapaKTEPUCTHUKU U
Ha3HA4YeHHE TMOJIYINPOBOAHUKOBBIX JHMOAOB, TPAH3UCTOPOB, TUPUCTOPOB. HHTerpasbHbIC
MHUKPOCXEMBI, X Ha3HAYCHHE, KITACCU(PHUKAIISI U MAPKUPOBKA.
3.2. UCTOYHUKY BTOPUYHOIO IJIeKTPONUTAHUS U YCHJIUTEIH IEKTPHUECKUX CUTHAJIOB.
[TomynpOBOTHUKOBBIE  BBIPSMUTENHN: KiIacCU(UKALUs, OCHOBHBIC MapaMETpPhl, CXEMBl U
OPUHLKI PpabOThl BBIIPAMUTENA. JnekTpuyeckue GunbTpbl. Krnaccudukamums u OCHOBHBIE
XapakTepucTuku ycwiutene. OOpaTHble CBsi3M B omnepanudoHHbIX ycumutemsix (OY), ux
BIIMSHUE HA MapaMeTpbl U XapaKTepUCTUKH ycunauTens. OCHOBHBIC THUIBI yCUIUTENEH Ha Oaze
oVv.

4. O0béM yueOHON AU CUMIIIMHBI

VI cemectp

Buabl yuedHoi1 padoThI 3au. e, Ax. ac.
O0masi TpPya0eMKOCTh IHCHHUILIMHBI 5 180
1o y4e0HOMY IUIAHY

KonTakTHas padora: 1,3 48
Jlextum (Jlek) 0,4 16
JlaboparopHbie paboTs (JIP) 0,9 32
CamocrositesbHas padora (CP): 2,7 96
KonTtposbHble paboThI 11 40
Pedepar 0,6 20
N3ydeHue pa3aesnoB TUCHUIIINHBI 1 36
Bua HTOroBoro KOHTPOJISA: YK3aMeH 1 36

AHHOTaNUs Y4eOHOM MPOrpaMMspl JUCHHUILIMHBI
«be3onacHocTth xku3HenessTeabHocTn» (b1.6.16)

Vuebuas mucimiuiiHa  "besomacHOCTh  JKM3HedesTelnbHOCTH" -  oOs3areinpHas
TUCITUIIMHA (eepaTbHBIX TOCYAapCTBEHHBIX 00pPa30BaTEIbHBIX CTAHIAPTOB BCEX HAIIPABJICHUMN
MIEPBOr0 YPOBHS BBICIIETO pOodecCHOHaIbHOr0 00pa3oBaHus (OakanaBpuara) U crielUaInTeTa.

1. Heap aucuumiaunbl - GopmupoBanue npodecCHOHATBHONW KYIbTYPhl 0€30MacHOCTH,
MoJl KOTOPOW TIOHMMAaeTcs TOTOBHOCTh W CIIOCOOHOCTh JIMYHOCTH HCIIOJNB30BaTh B
npohecCHOHANBEHOM AESITeTbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHHM, YMEHUN U HABBIKOB
Il oOecrmiedeHs: 0e30MacHOCTH B cdepe MpoPecCHOHATBHOW ACATENHHOCTH, XapaKTepa
MBIIUICHUSI W [EHHOCTHBIX  OPHMEHTAlMi, TIPU KOTOPBIX BOMPOCHI  OE30MaCHOCTH
paccMaTpUBalOTCS B KAUECTBE MPUOPUTETA.

OCHOBHBIMU 3a7]a4aMU AUCIUILTUHBI SBISIOTCS:
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* mpuoOpeTeHre MOHUMAaHUS MPOOJIeM YCTOWYMBOTO Pa3BUTUSL U PUCKOB, CBSI3aHHBIX C
JESTENIbHOCTBIO YEJIOBEKa;

* OBJIAJICHUE TMpPHEMaMU pallMOHAIM3ALNUN KU3HEEATEIbHOCTH, OPUEHTUPOBAHHBIMH Ha
CHIDKEHHSI aHTPOIIOTEHHOTO BO3JICHCTBHS Ha MPUPOJHYIO Cpeay U obecneueHre 0e30macHOCTH
JUYHOCTH U OOLIECTBa;

* (hopmupoBanme:

- KyJIbTypbl 0€30MacCHOCTH, SKOJIOTHYECKOTO CO3HAHUS U PUCK-OPUEHTHPOBAHHOTO MBIILICHUS,
P KOTOPOM BOIPOCH! O€30MAaCHOCTH M COXPAaHEHHS OKPYKAIOIIEeH Cpeibl pacCCMaTPUBAIOTCS B
KaueCTBE BaXKHEUIINX MPUOPUTETOB )KU3HEACATEIHLHOCTH YEJIOBEKa;
- KYJbTyphl TpO(ecCHOHANBbHOW O€30MacHOCTH, CIIOCOOHOCTEH s  MACHTHU(HIMKALUT
OMACHOCTH U OLICHMBAHUSI PUCKOB B cpepe cBOeH npodeccuoHaIbHOM 1eATeNbHOCTH;
- TOTOBHOCTH MPHUMCHEHUS TNPOPECCHOHANBHBIX 3HAHWUU JUIsI MUHUMH3AIUU HEraTHBHBIX
9KOJIOTHYECKHUX MOCIEACTBHM, oOecrieueHus: Oe30MacHOCTH W YIYYIeHHs YCIOBUH Tpyda B
cdepe cBoeil mpodeccHoHaNBHOM IesITeTbHOCTH;

- CIOCOOHOCTEN K OIlEHKE BKJIaJa CBOEH MpeIMETHOM 00JacTh B pelleHue YKOJIOTUYECKUX
po0JieM U TipodIieM 6e30MTacHOCTH.

N3ydenne xypca 0€30MaCHOCTH KU3ZHEIEATENLHOCTH NPU MOJArOTOBKE OakanaaBpoB IO
TEXHUYECKUM HAIMPABJICHHUSIM TIOJTOTOBKMA M CIICIUATHHOCTSAM HAIPABJICHO Ha MPHOOpETEeHHE
cnenyromux komnerenuuii OK-7, 9; OIIK- 6.

2. B pe3yabTare 0CBOEHHS AMCHUILIHHBI CTY/AEHT 10JI/KEH:

3Hamy:

-- OCHOBHBIC TeXHOC(EpHBIC OIMTACHOCTH, UX CBOMCTBA M XapaKTCPUCTUKU;

-- XapakTep BO3JCIHCTBHs BPEIHBIX U ONACHBIX ()AaKTOPOB Ha YeNOBEKa U MPUPOJHYIO
Cpely, METOABl 3alUThl OT HHUX MPUMEHHUTEIHLHO K cdepe cBoei mpodecCHoHaTHLHON
eI TENIbHOCTH

ymemy:

-- UACHTU(PUIIMPOBATH OCHOBHBIE OMACHOCTHU CPEIbl OOUTAHUS YEIOBEKA;

-- OIEHUBATh PHCK WX peaJu3allid, BLIOUPATh METOIBI 3aIIUTHI OT OMACHOCTEH
NPUMEHHUTENBHO K cepe cBoell mpodeccnoHaabHOM AEATENbHOCTH U CHOCOOBI oOecredeHus
KOM(OPTHBIX YCIIOBHH KU3HEIEATSIIEHOCTH

61a0emv.

-- 3aKOHOJATCIILHBIMH ¥ TIPABOBBIMH aKTaMH B O0JIACTH OC30MACHOCTH W OXPaHBI
OKpYXarollel cpeapl, TpeOOBaHUAMH K O€30MacCHOCTH TEXHUYECKUX pErJIaMeHTOB B cdepe
MpoQeCCHOHAIBHON JESTENHHOCTH;

-- Coco06aMM 1 TEXHOJIOTHSIMH 3aIIUTHI B UPE3BbIUAHHBIX CUTYAIUSX;

--MIOHATUIHO-TEPMHUHOJIOTUYECKUM amlnapaToM B 00JaCTH 0€30MacHOCTH;

-- HaBBIKAMU PAlMOHATM3AINN TPOPECCHOHATFHON AEITENBHOCTHU C TENTBI0 00eCTICUeHHS

0€30MMaCHOCTH U 3alUTHI OKPYKAIOIIEH CPEIbI.

3. Kparkoe cogep:xanue TUCUMILJIMHbI.

1. BBenenue B Oe3omacHocTh. OCHOBHBIE TOHATHS U oOmpeneneHus. be3omacHocTh U
YCTOWUYMBOE Pa3BUTHE.

2. Yenosek u TexHocdepa. CTpyKTypa TeXHOCHEPHI €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOsSIHIE TeXHOC(HEPHI U TEXHOCPEPHOU OE30MacCHOCTH.

3. UnenTtudukanus u BO3JCHCTBIE HAa YEIOBEKAa BPEIHBIX U OMACHBIX (DAKTOPOB CPEIbl
oburtanwus.

Knaccudukanus HeraTUBHBIX (AKTOPOB Cpelbl OOWUTAHUS 4YelOBeKa. XHMHUYECKUE
HeraTUBHBIE (aKTOphl (BpeAHBIC BeIIeCTBa). MeXaHWYECKHEe W aKyCTUYECKHE KoJieOaHus,
BUOpalUs W TIyM. OIEKTPOMATrHUTHBIC WU3NMy4eHUS H mMojisa. MOHU3UPYIOUIHME H3ITy4YCHHUE.
DnekTpuueckuii Tok. OnacHbsie MexaHn4eckue GakTopsl. [Iporieccsl TOpeHus U MoXKapoB3PHIBO-
OTTaCHBIE CBOMCTBA BEIIECTB U MaTepuaioB. CTaTHYECKOE AIEKTPUIECTBO.
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4. 3ammTa 4enoBeKa U cpeibl OOMTaHUS OT BPEIHBIX U ONACHBIX (PaKTOPOB MPUPOIHOTO,
AHTPOIIOIE€HHOI'0 U TEXHOTEHHOT'O MPOUCXOKICHHUS.

OcHOBHbIE MPUHIUIBI 3aLIUTHL. 3alIUTa OT XUMUYECKUX U OMOJIOTMYECKUX HETaTHUBHBIX
¢dakTopoB. 3ammTa OT JHEPreTUYECKUX BO3JACHCTBUN M (u3ndyeckux mnosed. OOecrieueHue
0e30macHOCTH  cucTeM, paboTarommMx T1OoJ JaBieHHeM. be30macHOCTh  3KCIUlyaTaluu
TPYOOIIPOBOJIOB B XMMHUYECKOUN MPOMBINIICHHOCTH. be3omacHas 3KCIuryaTamnusi KOMIIPECCOPOB.
AHanu3 ¥ OLlEHUBaHUE TEXHOT'C€HHBIX U MPUPOJIHBIX PUCKOB.

5. ObecnieueHre KOMGPOPTHBIX YCIOBUH IS KU3HU U JICATEIHHOCTH 4yesoBeka. [lonsaTue
KOM(DOPTHBIX UM ONTUMAJIbHBIX yCJIOBUH. MukpokinMar nomemieHuid. OcBelieHre 1 CBeToBast
cpea B IOMEILICHU .

6. [Icuxodusnonornueckre u HProHOMUIECKIE OCHOBBI O€30MaCHOCTH.

[Ncuxudeckne mpoIEecchl, CBOWCTBA M COCTOSIHUS, BIHSIONINE HA 06€301acHOCTh. BUIbl
YCIIOBUS TPYAOBOI 1eATEIHbHOCTH. DPrOHOMUYECKHE OCHOBBI O€30MMACHOCTH.

7. Upe3BbIUaiiHbIE CUTYallMd U METO/IbI 3AILUTHI B YCIOBHAX UX pEeATA3ALIAH.

O6mue ceenenus o UC. Ioxkap v B3pbIB. ABapuu HA XUMUYECKH OMACHBIX 0ObEKTaX.

Pagnanmonnsie  aBapum. Ilpubopsl  panumanvoHHOW, XHMHUYECKOH pa3BeAKH U
JIO3UMETPUYECKOTO KOHTpOJsl. YUpe3BblUallHbIE CHUTyallMd BOEHHOI'O BpEMEHHM. 3alluTa
HACCIICHUsI B YPE3BBIYAMHBIX CUTYallUsAX. YCTOWYMBOCTh (DYHKIIMOHUPOBAHUS OOBCKTOB
SKOHOMUKH B UPE3BBIUANHBIX CUTYalUAX.

8. YmpaBieHue 6€301MaCHOCTHIO KU3HEIEATETLHOCTH.

3akoHOAaTeIbHbIE U HOPMATHUBHBIC MPABOBBIC OCHOBHI YIPaBIEHUS O€30MaCHOCTHIO
KU3BHEJCATCIIbHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBieHHs Oe3omacHocThio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yrpaBieHHe 0€30IaCHOCTBIO.

4. O0beM y4eOHOH JUCHHUIJIMHBI

Bun yue6HOM paboTh B 3auernsix enuannax | B akamewm. wacax
OO01asi TPy10€eMKOCTb M CHUIIITHHBI 4 144
AyAUTOpPHBbIE 3aHATHSL: 1,33 48
Jlexuuu 0,89 32
JlaGopatopHble paboThI 0,44 16
CamocrosiTesibHas padora 1,67 60
ITonroroBka K KOHTPOJIBHBIM paboTaM 1,11 40
IToaroToBka K 1ab0paTopHbIM paboTam 0,56 20
By nTOoroBoro KOHTpoOJIsi: IK3aMeH 1,0 36

AHHOTaus padoyeil NPorpaMMbl 1M CHHUIJIMHBI
«IIpounecchl m annmapatsl XuMu4eckoi Texnoaorun» (b3.5.17)

1. Heap AMCUMIUIMHBI:
BMECTE € KypcaMH O0IIeil XUMHUUECKOH TEXHOJIIOTUH, XUMHUECKUX MPOLIECCOB M PEaKTOPOB U JIp.
CBA3aTh OOIIEHAYyYHYI0 U OOLIEMH)KEHEPHYIO IMOATOTOBKY XHMMMKOB-TEXHOJIOTOB, YTO
HEOO0X0MMO TIpH TOArOTOBKE OakalaBpOB 110 JJaHHOMY HAalpaBJIEHUIO Ui HAy4yHO-
HCCJIEIOBATEIBCKOM U MPaKTUYECKON pabOThl Ha MPEATIPUATHUSAX.

2. B pe3yabTare n3yyeHusi AUCHUILINHBI 00y4YaIOLIUIics 10 NporpaMMe 6aKajiaBpuara
J0JI2KEH OBJIA/IETh CJ1eYIIMMU KOMIIeTeHIUSIMU:
Obwenpogheccuonanonvimu (OIIK):
— CMOCOOHOCTHIO M TOTOBHOCTBIO HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JHMCIUILIHH B ipodeccnonansHoi nesrensHoctr (OI1K-1);
— TOTOBHOCTBIO HCMOJb30BaTh 3HAHHA O COBPEMEHHOM (U3MUECKON KapTHHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BeEUIECTBA JJIi IIOHUMAaHUS —
OKpY’Karomiero Mupa u sieauii mpupozst (OITK-2);
— FOTOBHOCTBIO MCIIOJIB30BaTh 3HAHMSI O CTPOECHMM BEILECTBA, MPUPOJE XUMHUYECKOW CBS3H B
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pa3IMYHBIX KJIAaccax XMMHMYECKHX COEAMHEHHMH NJIs IIOHUMaHWs CBOMCTB MaTepHaliOB U
MeXaHM3Ma XUMUYECKUX ITPOLIECCOB, MPOTEKAIOIINX B oKpyskaroieM mupe (OIIK-3).
B pe3yabTare 0CBOCHUSA IMCHUIIMHBI 00Y4aI0MIUIICS T0JIKEH:

3HATD:
- OCHOBBl TEOpUU TIEpeHOCAa HMIYJbCa, TelJa W Macchl, NPUHLUUNBI (U3NYECKOTO
MOJIEJIMPOBAHUS IPOLIECCOB; OCHOBHBIE YPaBHEHUS [IBUKEHUS JKUIKOCTEW; OCHOBBI TEOPUHU
TEeIUIONEepelaul; OCHOBBI TEOPUH MAacCOIEepeaayd B CUCTEMax CO CBOOOJHON M HEMOABHKHOU
rpaHuield paszgena (as3; THIIOBBIE HPOIECCHI XUMHUYECKOW TEXHOJIOTHH, COOTBETCTBYIOIINE
anmnaparbl 1 METOJIbl UX Pacyera;
- METOJbl MOCTPOEHUS SMIIMPUYECKUX U TEOPETUYECKUX MOJIENEH XMMMKO-TEXHOJIOTMYECKHX
IIPOLIECCOB.
YMEThb:
- OIPENENATh XapaKTep ABM)KCHUS KUAKOCTEH U ra30B; OCHOBHbBIE XapaKTEPUCTUKU IIPOLIECCOB
TEIUI0- ¥ Maccollepejaut; pacCUUTHIBATh apaMeTpbl U BbIOUpATh anmnapaTypy JUisi KOHKPETHOTO
TEXHOJIOTMYECKOI0 IIPOLECCa;
- pacCcUMTHIBaTh OCHOBHbBIE XapAKTEPUCTUKU XUMHUKO- TEXHOJIOIMUECKOI'O Ipoliecca, BbIOUpaATh
palMOHAIBHYIO CXEMY.
BJIAJETD:
- METOJAMM TEXHOJOTMYECKMX pacueToB OTIENbHBIX Y3JI0B M JETalel XHMHUYECKOrO
000pyI0BaHNS;
-HaBBbIKAMHU [IPOEKTUPOBAHMSI TUIIOBBIX alllapaTOB XMMUYECKON IPOMBIIITIEHHOCTH;
- METOJIaMU OTIpEeENICHUS] PALMOHAJIBHBIX TEXHOJOTUYECKUX PEXKUMOB PabOTHI 000pYy10BaHMUSI.

3. Kpartkoe conepxaHne IHCHMIIIMHBI

Mopayas 1. I'mapoaunaMuyeckne mpoueccbl W annaparbl XHMHYeCKOH TEeXHOJIOTMH.
OcHOBBI TeopuH siBIeHUH nepeHoca. O01re 3aKOHOMEPHOCTH THAPOJMHAMUKH, TeTJIoNepesadn
u Mmacconepenaud. JKuiakoctu u raswl. ['mapoanHamuka. TeueHue B TpyOax M KaHajax.
[Tono6HOe mpeobpazoBanue ypaBHeHuss HaBbe-Ctokca. bespazmepHbie nepeMeHHbIe - KPUTEPUU
rupoarHamuyeckoro momobus (Oinepa, PeitHonmpaca, ®pyna, TOMOXPOHHOCTH), HX
¢u3nyeckuil CMBICK; NapaMeTpuueckue Kpurepuu. KpurepuanbHoe ypaBHEHHE JBHXKEHUS
BA3KOH xuakoctu. Beibop ckopocteil moTokos. Ilepemenienre xuakocTe U ra3oB ¢ MOMOIIIBIO
MaIlIMH, TOBBIIIAOIINX JaBJICHUE.

Mopayas 2. TenjioBbie npouecchl ¥ annaparbl XUMHYECKO TeXHOJI0THH.
OCHOBHBIE TEIMJIOBBIE MPOIECCHl B XUMHUYECKOW TexHojoruu. JuddepeHnuanbHoe ypaBHEHUE
nepeHoca HHeprun B (opme TemioTel. KOHBEKTHMBHBIM TEPEHOC TEIUIOTHL. PaanaHTHBIN
TeruonepeHoc. Temsonepeaaya B MOBEPXHOCTHBIX TEMJIOOOMEHHHUKAX.

Mopnyas 3. IIpouecchl u annmapartsl pasaeaeHHss TOMOTeHHBIX cucTeM. (OCHOBHBIE
Macco00MeHHbIE IPOLEeCChI).
OcHoBBI MaccOOOMEHHBIX TporieccoB. uddepernunanbHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHapHBIX cpefax. Macconepenaua. MarepuaibHblil 0anaHc HEMPEPHIBHOTO
yCcTaHOBUBIIETOCH Mpolecca. Pacyer MaccooOMEHHBIX MPOILIECCOB U alIapaToB JUIsl CUCTEM C
OJIHMM paCIpeaessieMbIM KOMIIOHEHTOM.
Pacuer nonepeuynoro ceuenust (quameTpa) KOJOHHBI; IPEAEIBHO TOMYCTUMAasi 1 SKOHOMUYECKH
ONTUMAJIbHAs! CKOPOCTHU CIUIOMIHOM (ha3bl. OCHOBBI pacueTa BbICOTHl MACCOOOMEHHBIX alllapaToB
C HETIPEPBIBHBIM U CTYIEHYATHIM KOHTAKTOM (a3. O0Ire NpUHIMIIBI YCTPOUCTBA U
KJIacCHU(pUKalKs annapaToB JIJIsl MaCCOOOMEHHBIX MPOIECCOB B CUCTEMAaX «ra3(Iap)-KUAKOCTbHY.
OcobeHHOCTH KOHCTpYKLUI abcopOepoB. OCHOBBI pacueTa U anmaparhl JUIsl JUCTUIUIALUH.

Moayabs 4. OcHoBHbIe ruApoMexaHnuyeckue mnpoueccol. Ilpomeccsl W anmaparsi
pasfesieHus reTePOreHHbIX CHCTEM.
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PazneneHue *KUIKUX M Ta30BbIX T'€TEPOTEHHBIX CHUCTEM B TIOJIE CHJI TSDKECTH. TeueHue depes
HETOJIBI)KHBIC 3CPHUCTBIC U TICEBIOOKIDKEHHBIC clou. DWIBTPOBAHUE CYCIICH3UH M OYHCTKA
ra3oB OT MbUICH HA PHIIBTPaX.

4. O0beM y4eOHOI TN CIUNTHHBI

Bcero V cemectp VI cemectp
Bunsr yae6HOI paboThI 3au. Ak, wac. | 3au. en. AK. 3au. Ax. qac.
el Jac. el

OO0wmas Tpy10eMKoOCTh
AUCUMILTUHBI IO Y4eOHOMY 10 360 5 180 5 180
MJIAHY
KonTakTHas padora: 3,56 128 1,78 64 1,78 64
Jlexuuu (Jlek) 1,78 64 0,89 32 0,89 32
[Tpaktnueckue 3anrstust (I13) 1,78 64 0,89 32 0,89 32
%‘lﬁ‘)?cT""Te“"“a" padora | 4 44| 160 222 80 | 222 | 80
CamocrosiTenbHOE U3yUYECHHE 4,44 160 2,22 80 222 80
paszesioB JUCIUTLTHHBI
Bua uMTOrOBOro KOHTpOJIA: 5 72 1 36 1 36
IK3aMeH

AHHOTaNuUA padoyeil MPOrpaMMbl AHCUUIIIMHBI
«Oomas xumuveckasi texnosnorus» (b1.5.18)
1. Heap AUMCHMIUIMHBI: TpHOOpEeTeHHE OOYYAIOIIMMHUCA 3HAHUM OOIIMX XUMHUYECKHX
MIPOU3BOJICTB, MPOOJIEM CHHTE3a U aHAIM3a XUMHUKO-TEXHOJIOTUUECKUX CUCTEM.
B pe3yabrare wu3y4eHUsi JUCHUIUIMHBI O0y4Yawluiicd 10 mnporpamme
0akajiaBpuaTa J10JI5KeH OBJIAeTh:

crienyomuMu obiienpodeccruonanbHpiMu Komnerennusmu (OI1K):

- CIOCOOHOCTBIO UM TOTOBHOCTBIO MCITOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIUILIAH B ipodeccnonansHoi aesitenbaoctr (OTTK-1);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHWUA O COBPEMEHHOW (DU3MYECKON KapTHHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUU BEIECTBA MJIs TMOHUMAaHUS
OKpyXaroliero Mupa u sipierue npuposi (OI1K-2);

- TOTOBHOCTBIO UCTOJB30BaTh 3HAHUSI O CTPOCHHUHU BEIIECTBA, MPUPOJIE XUMUYECKOU CBSI3U B
pa3IUYHBIX KJACCaX XWMHUYECKHX COCIMHEHHM [JI1 TIOHMMaHHUS CBOMCTB MaTepUaioB |
MeXaHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpykatoriem mupe (OITK-3).

2. B pe3yabTaTe 0CBOEHHS THCHHUIIJIMHBI 00yYAIOIIMHIiCA TOJIKEH:

3HamMb:

- OCHOBHBIC TMPUHIMIBI OPTAaHW3AIMA XHMHUYECKOTO TPOU3BOJACTBA, €r0
UEPAPXUUECKOIN CTPYKTYPHI;

- METO/1bl OLIeHKH 3((HEKTUBHOCTH MPOU3BOICTBA;
- o0mue 3aKOHOMEPHOCTH XHMMHYECKUX TIPOIECCOB; OCHOBHBIE XHMHUYECKHE
MIPOU3BOICTBA;

ymemy:
- PacCYMTHIBATh OCHOBHBIC XapaKTEPUCTHKNA XUMHUIECKOTO MPOIIecca;
- BEIOMPATh pallMOHABHYIO CXEMY MMPOU3BOJICTBA 3aJaHHOTO MPOJIYKTA;
- OIIEHUBATh TEXHOJIOTHYECKYIO 2 (HEKTUBHOCTD MTPOU3BOJICTBA;

enaoemo:
- MeToJaMu aHaiau3a 3QPEKTUBHOCTH PAOOTHI XUMHYECKUX IPOU3BOJICTB.
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3. Kparkoe comeprxkanue qMCHHILITHHBI
Moayan 1. BBenenune. XumMmuieckoe npou3BoaCTBO.

XuMHuUecKasi TEXHOJIOTHs Kak Hayka. [loHsATHe 0 XMMUYECKOM Ipou3BoacTBe. OO0rmume
¢yHkunu (MHOTO(QYHKIMOHATIBHOCTh) XMMHYECKOTO MpOou3BojacTBa. OOmIas TeXHOIOTHYecKas
CTPYKTypa XHMHYECKOrO0 Mpou3BoJcTBA. OCHOBHBIE OIEpallMM B XMMHUYECKOM IPOU3BOICTBE.
OCHOBHBIC TEXHOJIOTUUECKHE KOMIIOHCHTHI. KadecTBEHHEBIC M KOJIHMYECTBCHHBLIC ITOKA3aTEIIN
3 PEKTUBHOCTH XHUMHYECKOTO Tpou3BojAcTBa. Kiaccudukanus ceiphsi. BropudHoe chipbe
(OTXOIBI TPOM3BOACTBA M OTXOMABI MOTpeOsieHWs). Bomga Kak chipbe M BCIIOMOTATEIbHBIM
KOMIIOHEHT XHMMHUYECKOr0 MpOU3BOACTBA. I[IpombinuieHHass BoaomnoArotoBka. OpraHuzanus
BOJI0000pOTa HAa XMMHYECKOM MPEANPUATAA. DHEProeMKOCTh XUMHUYECKOTO MPOU3BOJICTBA.
OCHOBHBIE BHJbl DSHEPreTUYECKUX pecypcoB. llepBuuHBIE W BTOPUYHBIE SHEPreTUYECKHUE
pecypcbl.  Hepapxuyeckas opraHu3anus IMpOIECCOB B XMMHUYECKOM  IPOMU3BOICTBE.
Metonoaornyeckue OCHOBbI XMMUYECKON TEXHOJOTUM KAaK HAYKH: CUCTEMHBIN aHAJIU3 CJI0KHBIX
CXEM M B3aMMOJICHCTBUI HX 3JIEMEHTOB.

Moayab 2. ®U3HKO-XUMHYECKHE OCHOBbI XMMUY€CKHX IMPOLECCOB.

PU3HKO-XUMHYECKUE 3aKOHOMEPHOCTH XUMHUYECKHUX IIpEBpAILCHUI -
CTEXUOMETPUYECKHE, TEPMOJIMHAMUYECKUE, KUHETUYECKHE. basucHas cucrema
CTEXMOMETPUYECKUX YypaBHEeHHMM. Ilokaszarenmu XMMHMUYECKOro IIPEBpAllleHUs — CTEIEHb

NpEBpalIeHNs], BBIXOJ TPOJIYKTa, HHTErpaibHas W auddepeHnuanbHas CeJIeKTHBHOCTH.
CrexuoMeTpusi B TEXHOJIOTMUECKMX pacuerax. PaBHOBecME B TEXHOJIOTMUECKHX pacyuerax.
TernoBoil dPQeKT peakunu B TEXHOIOTHYECKHX pacyeraXx. CKOpOCTh peakIu M CKOpPOCTh
npeBpaileHuss  peareHToB. KuHeTnmueckoe ypaBHeHue peakuuu. IlyTm  noBblieHus
3pPEKTUBHOCTH XUMHUYECKUX TPEBPAIICHUH HA OCHOBE 3HAHUSA HX (PUIUKO-XUMHUECKUX
CBOWCTB.

Moayanb 3. XuMu4yeckue npouecchol.

CrpykTypa mpoueccoB B XMMHUYECKOM peakTope. MonenupoBaHue, Kak HayqHbIH METOJ
uccieoBanus nporeccoB. CxeMa MaTeMaTHYECKOr0 MOJIETUPOBAHUS XUMHUUECKHUX ITPOLIECCOB U
peakTopoB. Mepapxuueckas CTpyKTypa NpOLIECCOB B XMMHUYECKOM PEAKTOpe U UEpapXHUUECKas
cucrema Mozenedl. OmpeneneHue XUMHYECKOro mporecca. Knaccuukanus XUMHUECKHUX
IIPOLIECCOB IO PAa3JM4YHbIM [pU3HAaKaM. BiMsHME XMMHMUYECKHX IPU3HAKOB M  YCIOBHM
MPOTEKaHUsI TOMOTEHHOTO Tpoliecca Ha ero nokaszarenu. Crocoosl naTeHcuukanuu. [lonstue
ONTUMATBHBIX TemrepaTyp. OnTuManbHbIe TEMIEPATYPHI 151 0OpaTUMBIX U HEOOPATUMBIX JK30-
Y DHJIOTEPMUYECKHUX MTPOLIECCOB.

CrpyKkTypa TreTeporeHHOro Impolecca M ero cocrasistomue (craaun). Habmomaemas
CKOPOCTh ~XUMHYECKOTo mpeBpamieHus. OOmactu (peXuMbl) TPOTEKaHUsS TIpoliecca,
JUMUTHpYIOIIAs cTaaus. [eTeporeHHblid XuMHUYecKuil mporecc 'Ta3(KHIKOCTb)—TBeploe".
ObocHOBaHMe, TOCTPOCHUE M aHAINW3 MAaTEeMaTHYEeCKOM MOJeNH i peakuuil ropeHus (MoJens
"cxxumaromascs cdepa') U TOMOXMMHUYECKOW (MOJenb '"C HEB3aUMOJIEHCTBYIOIIUM sIpoM").
HabGmromaemasi CKOpOCTh TpeBpallleHus, BpeMsl MPEBpalleHUuss U MyTH HHTEHCU(UKAIUU IS
pa3aMuYHbIX o0OJacTel mpoTekaHWs mpolrecca. ['eTeporeHHBId XMMHYECKHMH  Ipoliecc
"ra3(3kKUIKOCTh ) —-KUAKOCTh". OOOCHOBaHUE, MOCTPOCHUE U aHAIU3 MAaTEMaTHYEeCKOW MOJICNH.
Habmioaemass ckopocTh MpeBpalieHuss W o0iacTé  mpoTekaHuss mpoumecca. Ilytu
MHTEHCU(DUKAIMU IS Pa3IMUHBIX PEKHUMOB IPOLECCa.

I'eTeporenHslii KaTann3 Ha TBEpJAOM Karaiuzarope. OO0CHOBaHHE, TOCTPOSHUE U aHAIH3
MaTeMaTHUYeCKON MOJIeIN Ha KaTaIUTUYECKO MOBEPXHOCTH U B IIOPUCTOM 3€pHE KaTaau3aTopa.
Habmiogaemass ckopocTh mpeBpamieHuss W oOnactu  mpoTekaHus nporecca. CremneHb
UCIIOJIb30BAaHUSl  BHYTpPEHHEW moBepXHOCTH. [lyTM UWHTEHCHUPHUKAUMU  KaTaIUTHYECKUX
npoueccoB. BiusHue TemonepeHoca Ha TETEPOreHHBIH W TE€TEPOre€HHO-KATaIUTHUECKUN
MIPOLIECCHI.

Mopnyasb 4. XuMH4ecKHe peakTopbl.
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[IpencraBinenne o xumuueckoM peaktope. O030p KOHCTPYKIUH U CTPYKTYpPHBIX
AJIEMEHTOB XMMHUYECKHX peakTopoB. OOOCHOBaHHE M IOCTPOCHHE MAaTEeMAaTUYECKUX MOJIesei
mpolecca B peakTopax pasiuyHoro tuna. Kimaccudukanus nporeccoB B XUMUYECKOM PEaKTope
U HUX MaTeMaTHdeckux wmozenei. Cucremaruzanusi ¥ KIacCU(PHUKAUSA MaTeMaTHYECKUX
ONMCAaHUM TNPOLECCOB B peakTopax. M3oTepMuyeckuii Mmpouecc B XUMHUYECKOM PpEaKTOpe:
pPEXKUMBl HICAIBHOIO CMELICHUsS IEPUOJUYECKMM W WJICAIBHOIO BBITECHEHUS, PEXKUM
U7eabHOT0 CMEUICHUS B IPOTOYHOM peakTope. CpaBHeHHE 3 (HEKTUBHOCTH pabOThI pEaKTOPOB,
OINMUCBHIBAEMBIX  PA3JIMYHBIMU  MOJEISMHU — HJCAIbHOIO CMEIIEHUS U BBITECHEHUS.
Hewnsorepmuueckuil mpouecc B XMMHYECKOM PEAKTOpPE: OpraHU3alysl TEIUIOBBIX ITOTOKOB U
PEXKUMOB B XMMHUYECKUX peakTopax. Pacmpenenenue teMreparypbl U KOHIEHTpalUui (CTerneHu
IpEBpalleHKs]) B pPEAaKTOPE B PEXKHUMax HJCAIBHOIO CMELIEHUS M paclpelesieHus,
aauabaTuueckoM u c TermiooOMeHoM. CBs3b TeMmmepaTypbl M CTENEHH NPEeBpaIleHUs B
agnabarnyeckoM mporecce. COMOCTaBICHHE € HM30TEPMUYECKHM pPEXUMOM. Yucio u
YCTOHYMBOCTH CTAlIMOHAPHBIX PEKHUMOB B aIMa0ATUYECKOM PEAKTOPE MICATHHOTO CMEIICHUS U
ABTOTEPMUYECKOM PEAKTOPE UACATIBHOr0 BhITECHEHU. ONTUMHU3ALMS XMMHUYECKOT0 Mpoliecca B
peakrtope. [IpoMbIlITIEHHBIE XUMUYECKUE PEAKTOPHI.

Mopayasb 5. Xumuveckoe Npon3BOACTBO: XUMHKO-TexHoIorn4yeckas cucrema (XTC).

Crpykrypa XTC. CocraB XTC: snemeHTshl, cBsi3H, nojacucreMbl. DneMeHThl XTC, ux
kinaccupukanus. MHOropyHKIIMOHAIBHBIE AJIeMeHTHI. TexHomornyeckue cBsizu anmeMeHToB XTC
(motokm). Onucanue XTC. Onucarensusie u rpadpuueckue moaenu XTC. CucteMHbIN MOAXO K
uX BbIOOpY Iipu cuHTe3e U aHanuze X TC.

Moayab 6. Ananus XTC.

CroiictBa XTC xak cuctemsl. IlosBinenne B XTC HOBBIX KaueCTBCHHBIX CBOMCTB, HE
XapaKTepHBIX ISl OTHAEIbHBIX 3JEMEHTOB. MaTepuaibHbIi M TEIUIOBOM OanaHchl. Metoauka
COCTaBJIEHUS M pacueTa MaTepualbHbIX M TemnoBbelx OamaHcoB XTC u ee mnoxacucrem.
banancoBble ypaBHeHHMs B cxeMax ¢ perukiaoM. Popmbl mpeacTaBieHus: 0alaHCOB (TaOJUIB,
qUarpaMMmbl ¥ JIp.). MarepuanbHbeli  OanmaHC Ui MEXaHMYeCKHX, MAacCCOOOMEHHBIX U
PEAKIMOHHBIX 3JIEMEHTOB M nojcucTeM. OO00IIEHHbIE CTEXMOMETPUYECKHE COOTHOIIEHUS U UX
Pa3HOBUIHOCTU Ui TOACHCTEM. OHTAIbIMMHBINA, 3HEPreTUYecKuil (IO TMOJHON SHEpPruu) u
skceprernueckuid  Oamancel u  KIIJ[. DOxceprermyeckuii aHanM3 Kak METOJA  OLEHKH
3¢ (HEKTUBHOCTH UCMOIb30BaHUS MOTEHIMANA ChIpbs U SHEPrUu. TeXHOPKOHOMUYECKUN aHAIIN3
XTC. Omnpenenenvie ocHOBHbIX mokazarened 3¢dexkrnBHocTH XTC. UyBCTBUTEIBHOCTH K
OTKJIOHEHUSIM ~ YCJIOBUH OKCIUTyaTalldd M HapylIeHUusIM pexuma, HajaexHocTts XTC,
6e30macHOCTb MPou3BoACTBA. [IpobiemMbl mMycka 1 OCTaHOBKHU arperaTos.

Mopayasb 7. Cunrtes XTC.

[TonstTue u 3amaun cunTe3a (moctpoenus) XTC. OcHoBHbIe dTambl pazpabotku XTC.
Ponp MaremMaTnueckux M 3BPUCTHYECKHMX MeTONOB. OcHOBHble KOHuenmuu cuHTeza XTC.
CuHre3 ogHOpOIHBIX NojacucTeM. OCHOBBI IOCTPOEHUS ONTUMAJIbHOW CTPYKTYpPbI HOJICHUCTEM
TEMI000MEHHUKOB, pa3/IeJIeHHsI CI0KHOM cMecH, peakTOpPOB.

Mopnyas 8. IIpomMblIEeHHBIC XMMHYECKHE IIPOM3BOICTBA.

[Toctpoenne XTC KOHKPETHBIX MPOU3BOJCTB U OPraHU3alMs MPOLECCOB B XUMUYECKHUX
peaktopax. [lepcreKkTHBHBIE HAIIPABICHUS B CO3/IaHUH O€30TXOAHOTO MPOU3BOCTBA.
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4. O0beM yuyeOHOH THCHMIIINHBI

Buasi yueonoii padorsi (VI cemectp) B sauernnix | B akazeu.
eIIMHUIIAX qacax

O0mas Tpy10eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 6 216
AYAUTOpPHBIE 3aHATHS: 2,22 80
Jlextuu (JIek) 0,89 32
Cemunapckue 3asTus (Cem) 0,89 32
JlabopaTopnsbie 3ansatust (J1ab) 0,44 16
CamocrosiTesibHas padora (CP): 2,78 100

Bun koHTpoJisi: Jk3amMeH 1,00 36

AHHOTaIUsA padoyeil NPOrpaMmMbl JUCHUIIIMHBI
«Cucrembl ynpaBJjieHHsl XMMHKO-TeXHOJI0oTHYecKumMu npoueccamm» (b1.6.19)

1. Heap aucoMmJIMHBI: JaTh 0a30Bble 3HAHUSA IO TEOPUM CUCTEM YIPABJIECHUS XUMHUKO-
texHojornueckumu npoueccamu (CY XTII), npuBuTh HAaBBIKM M YMEHHUE aHaJIM3a
cBoiictB XTIl kak 0OBEKTOB yIpaBlieHUs] U NPAKTHYECKOTO NMPUMEHEHUS] TEXHUYECKUX
CPEJICTB yIpPaBJICHHUS.

2. B pe3yabTare u3ydeHusi JUCHHUILIMHBI 00y4aloLuiics 10 NporpaMmMe 6akajaaBpuara
J0JI2KeH OBJIA/IeTh CJIeYIIMMU KOMIIeTeHIUSIMU:

- CHOCOOHOCTBI0 M TOTOBHOCTBIO MCIOJIb30BaTh 3aKOHBbI €CTECTBEHHOHAYYHBIX JUCLUIUIMH B
npodeccuonanbroii aesteabroctu (OITK-1);

- TOTOBHOCTBIO ~ HCIOJb30BAaTh 3HAHMSI O COBPEMEHHOM (U3UYECKOM KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOECHUU BELIECTBA JJI I[OHUMaHUS
OKpY’Karoliero Mupa u sisnenuit npupozst (OI1K-2);

- TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHMS O CTPOEHUM BELIECTBA, MPUPOJE XUMHYECKON CBSI3U B
pa3IMYHBIX KJaccax XUMHYECKMX COEAMHEHHMH JJs IIOHUMaHWs CBOMCTB MaTepHaliOB U
MEXaHHU3Ma XUMHYECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpyxkatoriem mupe (OITK-3).

B pe3ysbTare 0cBOCHUsI AUCHHUILIMHBI 00y4aIOLIUICH JOIAKEH:

3HaTh: OCHOBHbBIE IIOHATHSI TEOPUM YIPABICHUS; CTAaTUYECKHME U JUHAMHYECKHE
XapaKTEePUCTHUKN OOBEKTOB YyIpaBieHus; oCHOBHbIe BHJbl CAY U 3aKOHBI PEryJIMpPOBAHUS;
tunoBele CAY B XMMHYECKOW MPOMBIIIJIEHHOCTH; METOJbl U CPEACTBA U3MEPEHUs OCHOBHBIX
TEXHOJIOTHYECKHUX NapaMeTpoB; ycToNuuBOCTh CAY; OCHOBHBIE NMOHATUSA O HENMHEUHBIX CAY,
peNeHbIX cHucTeMax, JOTMYECKHX alrOpUTMax YIpPAaBJIEHUS, AJANTHUBHBIX U ONTHUMAaJbHBIX
CUCTEMaX YIIpaBJICHUSI,

yMeTb: OIpeNeIsTh OCHOBHBIE CTAaTUYECKHE M JUHAMHYECKHE XapaKTEPUCTUKU OOBEKTOB
yIIpaBJIEHUS; BBIOUPATh PALMOHATIBHYIO CUCTEMY PEryJIMPOBAaHUS TEXHOJIOTHYECKOTO Mpolecca;
onleHuBaTh ycToWumBocTh CAY; BpIOMpaTh KOHKPETHbIE THUIBI NMPUOOPOB MM AMArHOCTUKH
XTII;

BJAaJeTh: METOJaMH TEOpPUHM aBTOMATUYECKOTO PEryIMpOBaHMs, OpraHH3alluud M pacuéra
CHUCTEM ONTHMAJIBHOIO YIPAaBJIECHHUS IIPOLECCAMH XUMHYECKONM TEXHOJOTMH 3alllUThl OT
KOPpO3UH.

3. Kpartkoe copep:kaHue M CHUIIAHBI

Mopayasb 1. OcHOBHbIE IOHATHS YNIPABJEHUS XMMHKO-TEXHOJIOTHYECKMMH MPOLeCCAMU.
3HaueHUE AaBTOMATUYECKOTO YIPABIEHUS MJIs DPA3BUTUS XHMHUYECKOM IPOMBIIUIEHHOCTH.
OcoOeHHOCTH  YIpaBi€HUS XHUMHUYECKUM NPEANPHUSITHEM U XHUMHUKO-TEXHOJIOTHYECKUM
nporieccoM. TeXHUKO-5KOHOMUYECKUH 3(P(eKT BHEAPEHHs AaBTOMATU3MPOBAHHBIX CHCTEM
ynpaBieHusi. Poib cuctem ympaBiieHus B oOecriedeHHH O€30MaCHOCTH XUMHYECKOTO
IIPOM3BOJICTBA U OXPaHbl OKpy>Karolel cpeabl. OCHOBHBIE TEPMUHBI U onpeaeneHus. Mepapxus
ynpasieHusi. OCHOBHblE MpUHLUIBI ympasieHus. Kiaccupukanus cucteM ynpaBieHUs
®ynkuuroHanbHas crpykrypa CAY. Ilokazarenu kauecTBa yrpaBIeHHUsL.
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Moayab 2. OCHOBBI TEOPUN ABTOMATHYECKOT0 YIIPABJIEHUS.

Maremaruueckue moaenu CAY. Jlunamuueckue xapaxrepuctuku CAY. Hcnonb3oBaHue
ONEpPALMOHHOIO ncuucieHus A ananusza CAY. TunoBbele TMHaAMUYECKUE 3BEHbS. BpeMeHHbIe
U YaCTOTHBIE XAapPAKTEPUCTUKH. OKBUBAJICHTHBIC MPEoOpa3oBaHUs CTPYKTYPHBIX CXEM.
YcroitunBocth JmHEHHBIX CAY ¢ oOpartHOM cBsi3bro. Kiaccudukaius ¥ OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBicHHUs. MeTOIbl OINpeNeNeHUs] CBOWCTB OOBEKTOB ympaBieHus. OCHOBHBIE
3aKOHBI PEeryaupoBaHus. PeryiasTopsl Ha OCHOBE HCKYCCTBEHHBIX HEUPOHHBIX ceTeil. Llndposbie
U poOacTHBIE CHUCTEMBl YIpaBieHHA. BbIOOp 3akoHa pEryaupoBaHHs W OIpE/eICHUE
ONTUMAaJIbHBIX TAPAMETPOB HACTPONKH MPOMBILIIEHHBIX PETYJISTOPOB.

Moayas 3. U3mepeHuHe TeXHOJOTHYECKHX MapPaMeTPOB XHMHMKO-TEXHOJIOTHYECKOT0

npouecca.
['ocynmapcTBeHHass cUCTeMa MPOMBIIUICHHBIX TPUOOPOB U CpeAcTB aBToMaru3anuu. OCHOBHBIE
TEPMUHBl W OmpeaeseHus Merposioruu. Mertoasl u3MmepeHuil. CpelncTBa H3MEPUTENbHOU
TEXHWKH, WX CTATHYCCKHE M JUHAMHUYeCKHe cBoicTBa. llorpemHoctu m3mepenuit. CriocoOb
nepenaun wHGopManuu Ha paccrosHue. OpraHuzaius JUCTaHUMOHHOW auarHocTuku XTI
N3MepeHne OCHOBHBIX TEXHOJOTMYECKHX MapaMeTpOB: AABIECHHUS, TEMIEpaTypbl, pacxoia Hu
KOJIMYECTBA, YPOBHS KHUAKOCTH U CHINYYUX MAaTE€pPHANIOB, COCTaBa M (U3UKO-XUMHUYECKHX
CBOMCTB BEILIECTB.

Moayab 4. OCHOBBI IPOEKTHPOBAHUS ABTOMATHYECKHUX CHCTEM YIPABJIEHUS XMMHKO-
TEXHOJIOTHYECKMMH NPOLECCAMH.

OcoGennoctu  ympasnenus XTII. PerynupoBaHue  OCHOBHBIX  TEXHOJOTHYECKHX
[apaMeTpoB: pacxoja, JaBlieHUs, TeMieparypbl, ypoBHs, PH. Texunuueckue cpencrsa CAYVY.
OCHOBHBIE Pa3HOBUJHOCTU YIPABJSIOMIMUX YCTPOUCTB. THUIBI, XApaKTEPUCTUKU U PACUET
WCTIOJTHUTEIIHBIX MEXaHW3MOB M PEryIHpyromux opraHoB. OdopmiieHne TpOEeKTHOTO 3aTaHus
HAa AaBTOMATHU3AlMI0 TEXHOJOTHYECKOro Ipolecca. BpiOop Touek HW3MepeHHs, KOHTPOI,
VOpaBISIEMBIX TIAPaMETPOB U YIpaBISIOMUX Bo3AeicTBUU. CTaHmapThl HW  YCIOBHBIE
o0o3HavyeHus sl TexHonmorndeckux cxem. OcHoBHBIe cBeneHus 00 ACY TII B xumuueckoit
npombiniuieHHOCTH. [Tpumepst ACY TII B xumudeckoit mpoMbITUIEHHOCTU. OCHOBHBIE BBIBOJIBI
o kypcy. CoBpemennsle TeHaeHuu B pazsutuu CY XTIL

4. O0béM yueOHOH JUCIUNJIMHBI

O6BéM
Bun yuebHol paboThI B 3aueTHBIX B akagemmueckux
eIMHUIIAX qacax

O0mas TpyA0eMKOCTb JHCIUILTHHBI 5 180
10 y4e0HOMY ILIAHY

KonrakTHasi padora: 1,33 48
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3ansatus (I113) 0 0
JlabopaTopusie 3ausatust (JI3) 0,44 16
CamocrosiTesannas pa6ora (CP): 2,67 96
CaMoCTOsITENIbHOE U3YUYEHUE PA3AETIOB TUCIUIUIMHBI 2,67 96
Buja nToroBoro KoHTpoJs: 3x3amMen (JK) 1 36

4.4.2. IucuMNJIMHbI BADUATUBHOM YacTH (0053aTe/IbHbIE JUCUMIIJIMHBI)

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIIHHBI
«OCHOBBI 3KOHOMHUKH U ynpasJjeHnus npoussoacrsom» (b1.B.O/1.1)
1. Ileab JMCHUIUIMHBI - SBISETCA MOJYyYEHHE CUCTEMbl 3HAHUNH 00 SKOHOMMUYECKHUX
3aKOHOMEPHOCTSIX  (YHKIMOHUPOBAHUS  NPOMBIIUIEHHOTO  MPOM3BOJACTBA B  CHCTEME
HAallMOHAJIBHONW HSKOHOMMKH, OOY4YE€HHE SKOHOMUYECKOMY MBIIUIEHUI0O U HCIOJIb30BaHUIO
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MOJIyYEHHBIX 3HAHUH B MPAKTUYECKOU IESTEIBHOCTH.

3agauyu TUCHUILINHBI:

- MpPUOOpETEeHHE CTYACHTAMU TEOPETHUECKUX 3HAHUI 10 3KOHOMHUKE MNPEANpUATHS U
NPAaKTUYECKOTO HCIOJIB30BAHUSA MX B YIPABICHHUH XWMHYECKUM IPOU3BOACTBOM; MOJIY4YECHHE
NPUKIATHBIX 3HAHUA B 00JAacTU pa3BUTHUA (OPM U METOJIOB SKOHOMUYECKOTO YIPaBICHHUS
OPEINPUITHEM B YCIOBUSX PBHIHOYHOW O3KOHOMHUKHU; OBJIQJICHHE CTYJCHTaMH OCHOBHBIMHU
METOJJaMHU pEIICHUsl 3a/ay yIpaBieHHUs MPOU3BOJCTBOM, B TOM YHCJIE Ha MPEINPHUITHIX
XUMHUYECKON MPOMBIIUIEHHOCTH; MOJIyYeHHE 3HAHUH KOHKPETHBIX MPUEMOB MO0 00ECIICUYCHHIO U
MNOBBIIICHUIO  3(PQPEKTUBHOCTU  YNPABICHUECKON  JIEATENbHOCTH  KOMIIAHWM,  BKIIOYas
XUMHUYECKYIO TPOMBINIIICHHOCTb.

2. BoIllycKHUK, OCBOMBIINI TUCIUILIUHY, JODKEH 00J1aaTh CIEAYIOUIMHI
KOMIICTCHITHSIMHU:

Oouwekynomyprvimu:

- CIOCOOHOCTh HCHOJB30BAaTh 3HAHWS OCHOB JKOHOMHKH B Pas3iHMYHBIX cdepax
xusHenesatensHoctu (OK-3).

Ilpogheccuonanvuvimu:

- CIOCOOHOCTh  AHAIM3MPOBATH  TEXHUUYECKYI0  JOKYMEHTAIMIO, IOJ0MpaTh
000py/IoBaHUE, TOTOBUTD 3asBKU Ha MPHOOpeTeHre 1 peMoHT obopynoBanus (I1K-9).

B pe3ynbrate u3yueHus: AUCUUIIINHBI CTYACHT JOJKEeH

3namop:

— OCHOBBI 2KOHOMUKH B Pa3IMUHBIX cepax KU3HEeAEATeIbHOCTH;

— HOPMATHBHBIE MPABOBBIEC AKThI, PErIIAMEHTHPYIOIINE NESTEIbHOCTD MPEANPUATHUS;

— MeTOo/bI pa3paboTKU OMEPATUBHBIX U MPOU3BOJACTBEHHBIX IIAHOB;

— METOJbI U CIIOCOOBI OTIIATHI TPYAQ;

Ymemos:

— COCTaBIIATH 3aIBKU Ha 00OPYOBAHHE;

— COCTaBJIATH OTUETHI MO BBHIMTOJIHEHUIO TEXHUYECKUX 3aJaHUN;

COCTaBJISITh TEXHUYECKYIO IOKYMEHTAIIUIO;

— OpraHu30BaTh pabOTy KOJUIEKTHBA B YCIOBUAX JCUCTBYIOIIETO MPOU3BOJICTBA;

— TOTOBUTH HMCXOJHBbIE JaHHBIE NJs BbIOOpa U OOOCHOBAHUS HAYYHO-TEXHUYECKHX H
OpTaHU3AI[MOHHBIX PElIeHUI Ha OCHOBE YKOHOMUYECKOTO aHaJIN3a;

— paspabarhiBaTh OIEpPATHBHBIC IUTAHBI PA0OT TMEPBUYHBIX  IPOM3BOJICTBEHHBIX
IOApa3IeJICHUN;

Bnaoemo:

— METOJaMHU W MHCTPYMEHTAMU TPOBEACHUS HKOHOMHUYECKOTO aHalu3a 3aTpar Hu
pE3yNbTaTOB JIEATEIBHOCTH MPOU3BOICTBEHHBIX TIOpa3AeIeHU;

— UWHCTPYMCHTAMH IUIAHUPOBAHUS W BBHITIOJHEHHUS MEPONPUATHN IO TPOM3BOACTBY
TIPOJyKIIMH;

— OCHOBaMH SKOHOMHYECKUX 3HAHUI B pa3NUYHBIX c(hepax KU3HEACSITeIbHOCTH.

3. Kparkoe coaepxxanue I11CHUIITHHBI

Moay.as 1. Beenenne. OCHOBBI PHIHOYHOM YKOHOMHUKH

1.1 Dkonomuueckue nompednocmu, 61az2a u pecypcol. IKOHOMUYECKUE CUCIEMBL U UX
cywgnocmsp. OOIIECTBEHHOE MTPOU3BOJICTBO W DKOHOMHUYECKHE OTHOIICHUs. [Ipon3BoACTBEHHBIE
BO3MOXKHOCTH OOIIECTBA U YKOHOMHUYECKUI BbIOOp. KprBas mpon3BOICTBEHHBIX BO3MOKHOCTEH.
3akoH yOBIBAIOIIEH MpPENeTbHOW MOJE3HOCTUM. THIBI M MOAETH SKOHOMHYECKHX CHCTEM.
DJeMEHT 3KOHOMUYECKON cucTeMbl. TpaauiioHHas SKoHoMu4eckas cucrema. CoOCTBEHHOCTB:
dbopMBI U TyTH UX TTpeoOpa3OBaHMsI.

1.2 Poinounsiii mexanuszm cnpoca u npeonoxcenus. Cogepuiennasa u necoeepuieHHas
KoHKypeHyuu. ToBapHBIM (PHIHOYHBIM) THUI OOMIECTBEHHOTO Mpou3BOACTBA. CyYITHOCTh H
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YCIIOBUSI BOSHUKHOBEHHUS phIHKA. BUbl ppIHKOB U X cTpykTypa. OyHKIMHK phiHKa. ToBap u ero
cBoiictBa. Cripoc U mpeuioKeHHe Ha pbhIHKE. [IoHATHE «3I1aCTUYHOCTHY». DIaCTUYHOCTh CIpOca
U TpeajokeHus, ToueuHas u ayroBas. CoBeplleHHass W HECOBEpIIEHHAs KOHKYPEHLHUU.
Mouononusa. MakcuMu3zaius pruObLTH MOHOMIOTUCTOM. ONUrOnous.

1.3 Ilonamue HaAuUOHANLHOU IKOHOMUKU, OCHOBHBIE MAKPOIKOHOMUYECKUE
nokaszamenu. IIOHATHS COBOKYIIHOTO CIIpOCa W COBOKYIIHOTO TPEMJIOKEHHS, (HaKTOPHI,
BIMSIONIME HAa MX u3MeHeHus. [lorpebnenus u coOepexkeHrs. DKOHOMHUYECKUNH KPYrooOOpoT.
[TpousBoacTBO, 0OMEH U pacmupenenenue. [lorpediienue, cOepexeHre, HHBECTUIIMA TOBAPOB U
YCIIYT.

1.4 @unancosasa cucmema u unancosana norumuka odujecmea. 1'ocynapCTBEHHBIN
OIOKET M rocyAapCTBEHHBIN nonr. Hanoru u Hanorosas cuctema.

Monayab 2. JKOHOMHYECKHE OCHOBBI YIIPABJIEHHsI POU3BOJACTBOM

2.1 Ilpeonpuamue Kaxk cyOveKm pPbIHOYHO20 X03AUCHEA. DKOHOMUYECKHE 3aKOHbI U
0COOEGHHOCTHM MX TMPOSBJICHUS Ha Mpennpusatur. Pomp  crenuamucra XUMHYECKON
IpOMBINUICHHOCTH. [lpeanpustue B cuctemMe phIHOYHOW SKOHOMUKH. [Ipenmpusite — kak
CyOBEKT ® OOBEKT MPEANPUHUMATEIHCKOH  JIEATSIBHOCTH. 3aKOHOAaTelIbHas  0asza
NpEeIPUHUMATEIBCKON J1eATeNbHOCTH. HOpMaTUBHO-MIPABOBBIE AaKThl, PETJIaMEHTHPYIOIINE
NeSTeIbHOCTh mpeanpuarus. OpraHu3aluOHHO-TIPABOBBIE  (POPMBI  MPEATIPHHUMATEIHCKOM
JESTENIbHOCTH U KPUTEPUH UX BbIOOpa. DOpMBbl COOCTBEHHOCTH. BHEIHSAS U BHYTPEHHSAS cpena
TIPEITPHUSTHSL.

2.2 Mamepuanvno-mexnuueckana 6aza npouzeoocmea. CplpbeBasi U TOIUIMBHO-
JHepreTuyeckass 0aza XMMHUYECKHX Mpou3BOACTB. [Ipom3BoacTBeHHass mporpamMma u
MIPOU3BOJICTBEHHAS] MOIIIHOCTD MpeAnpuaTus. KauecTBo 1 KOHKYPEHTOCIIOCOOHOCTh MPOAYKIUH.
DKoHOMHYECKOoe OOOCHOBaHME BBIOOpa CHIpS W TOINMBA.  PecypcocOepexeHue.
ATnbTepHATUBHBIE HCTOUYHUK CHIPbs U dHeprun. Opranuzaius CKIaJCKOro X03sSHCTBa.

2.3 Mamepuanvho-mexnuueckue pecypcol npeonpuamus. OcHoBHbIE
MIPOU3BOJICTBEHHBIC (DOHABI XUMUYECKHX MPEANPHUATHI: OHATHE, KIacCU(PUKALIUI U CTPYKTYpa.
[TonsaTHE W CTPYKTypa OCHOBHBIX cpeicTB. OIEHKa OCHOBHBIX CpEICTB. METOIBI OIEHKH
OCHOBHBIX (oHI0B. [Tokazarenu ucnoab30BaHUs OCHOBHBIX IPOM3BOJCTBEHHBIX (HOHI0B. M3HOC
U aMopTu3aiusi OCHOBHBIX (oHI0B. OreHka 3(PPEKTUBHOCTH WCIONIH30BAHUS OCHOBHBIX
NPOM3BOJICTBEHHBIX (POHIOB. BocmponsBoacTBO OCHOBHBIX cpencTB. OOOpOTHBIE cpeacTBa
NPEINPUSATHS: TOHATHE, COCTaB U CTPYKTypa. McTouHuKH GOopMHpPOBaHUS 0OOPOTHBIX CPEACTB.
O6opaunBaeMOCTh  OOOPOTHBIX CpeAcTB. MaTepuanbHble 3amackl Ha  MPEINPHUITHU.
Omnpenenenne NOTpeOHOCTH B OOOPOTHBIX CPEJICTBAX.

2.4 Tpyooewvie pecypcvr npeonpusamus. llepcoHan NpeanpusATHS U €ro CTPYKTypa.
OcHOBBI OpraHuzanuu Tpyaa Ha npeanpusTii. I(HEeKTHBHOCTh HCIONIH30BAHMS MEPCOHANA U
pabouero BpemeHu. [IpousBoguTenpbHOCTh TpyAa W oriata Tpynaa. Opranuzanusi 3apaOOTHOMN
wiatel Ha npeanpustud. CocTaB U CTPYKTypa MPOMBIIIEHHO-TIPOU3BOJACTBEHHOTO TIEPCOHAIA.
[Tpon3BOIUTENFHOCT TPy/A: MOHATHE, TIOKA3aTeH U METOABI u3MepeHus. VHauBuyanbHas 1
oOIIecCTBEHHAsT ~ MPOU3BOJIUTENBHOCTh  Tpyda. Pe3epBel W (akTOpel  MOBBIMICHUS
MPOM3BOIUTENFHOCTH TpyAa. DOpMBI, CHCTEMBI U pa3Mep OIUIATHI TPY/Aa Ha MPEANPHITHH.

Mopnyasb 3. TeXHHKO-I)KOHOMHYECKHI aHAJIM3 HHKEHEPHBIX PelIeHn i

3.1 /Ioxo0b1 u pacxoovl Ha nPou3600CME0, U Pealu3ayuio nPoOYKyYUu npeonpusmus.
W3nepKK MPOU3BOJACTBA MPOAYKUUH (ceOecTOMMOCTb), MNpHOBUIb, PEHTA0ENBbHOCTh U
neHooOpazoBanue. [loHsATue 3aTpaTbl Ha MPOU3BOJICTBO M  peAlU3aLUI0  MPOTYKIUU
(cebectouMocTh). Buapl u 3HadeHwe kinaccudukamuu 3arpar. CTpykTypa 3arpar Ha
MPOU3BOJICTBO U peau3aluio Mpoaykiuu. OcoOeHHOCTH pacueTa 3aTpaT Ha MPOU3BOACTBO U
peann3annio MPOAYKIIMY B KOMIUIEKCHBIX TPOU3BOACTBaX. OCHOBHBIE TyTH CHUKEHUS 3aTpaT Ha
MPOU3BOJACTBO MpoAykuuu. Jloxoasl npennpustus. [lonsitue npulbin 1 10X0/1a NPEANPUATHS,
METOJIBI MX pacuera. PeHTabenbHOCTh, €€ BHABI M METObI pacuera. [lyTu moBbIIeHHS TIPUOBLITH
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U peHTAa0EIbHOCTH HA NPEANPUATHSIX.

3.2 lenooopazoseanue u uenosaa noaumuka. lleHa HAa TPOAYKUMIO M HPUHLUIBI
neHooOpa3oBanus. Bunel nen. CTpykTypa LeHbl, cUCTEMa LieH. B3auMOCBsA3M LieH U U3JIepiKeK.
ITenoBas monutuka. Pa3paboTka LIeHOBOW CTpAaTEruH.

3.3 Dunancoso-kpeoumnsle OMHOUEHUA npeonpuamuil u cucmema
Hanozooonoxmcenun. llousTHe, cocTtaB W CTPYKTypa ¢uHaAHCOB mnpeanpustus. CylnHoCTb,
GbyHkuuu U 3a1aun puHaHCOB npennpuatus. CoOCTBEHHbIE U 3aeMHblE (PUHAHCOBBIE PECYPCHI.
bananc noxonoB u pacxonoB. Hanorosas monutuka. [IpuHnummnel Hanoroo6noxxenus. Hamoru u
IUIATE)KU, YCTAHOBJIEHHBIE 3aKOHOAATENbCTBOM: BH[IbI, CTAaBKHM, OOBEKTHI HAJIOr000JI0XKEHUS U
CPOKHM yILIaThl Hajlora B OIO/IKeET.

4. O0beM y4eOHOI TUCUMIIIIHHBI

Bun yueGHO# paboThI B 3auetHrpix | B axanem.
eIMHHIAX gacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4 144
AyIMTOpHBIE 3AHATHS: 1 32
Jlexkuun 0,5 16
[TpakTHdeckue 3aHsITHSI 0,5 16
CamocrosiTeIbHas padoTa: 3 108
CaMOCTOSITEIbHOE U3YYCHUE Pa3/IeNIOB JUCIUILINHEI 2 64
By uTOroBOro KOHTPOJIS: IK3aMeH 1 32

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«IIpaBoBenenue» (b1.B.0/1.2)

1. Hean AUCUMIITIMHBI:

—  OBJAJICHHE OCHOBAMH NPABOBBIX 3HAHU;

— ¢opMupoOBaHUE TPABOBOM KYIbTYpPbl aKTHBHOTO, 3aKOHOTIOCTYIITHOTO TpaKIaHUHA.

2. B pe3yabTaTe M3y4eHUus1 AMCHMUILINHBI 0aKAIaBP 10JIKEH:

Obaaoams crnenyromumu oomekyasTypHbiMU (OK) koMneTeHuusIMu:

—  CHOCOOHOCTBIO HCHOJh30BaTh OCHOBBI MPABOBBIX 3HAHWKM B pa3iM4YHBIX cdepax
nesrensHocTH (OK-4);

3namy:

—  OCHOBBI POCCHUMCKOM NPaBOBOW CHCTEMBI M POCCUICKOr0 3aKOHOATENbCTBA, OCHOBBI
opraHm3anui u (QYHKIUOHUPOBAHUS CYACOHBIX M WHBIX TMPABONPUMEHHUTEIBHBIX U
MIPaBOOXPAHUTENbHBIX OPTaHOB;

— TIpaBOBbIE W HPABCTBEHHO-dTUYECKHE HOPMBI B cdepe mpodeccuoHaIbHOM
JeSITEIbHOCTH;

— TIpaBOBbIE€ HOPMBI, PETYJIHPYIOIINE OTHOIIEHUE YEeIOBEKa K YEIOBEKY, OOIIECTBY,
OKpYXKarollleH cpere;

— TpaBa ¥ 00SI3aHHOCTH TPaXTaHNHA,;

—  OCHOBBI TPYZOBOI'0 3aKOHOAATEIHCTBA;

—  OCHOBaMHU XO35IMCTBEHHOI'O MTpaBa.

—  TpaBOBbIE aCMEKTHI MPOPECCUOHATBHON AESITENbHOCTH.

Ymemn:

—  HCHOJb30BaTh 3TUYECKUE U MPABOBBIE HOPMBI, PETYIHUPYIOIINE OTHOIICHHUE YelOBEKa
K 4YeJIOBEKY, OOIIECTBY, OKpY’Kalolllell cpele, MCIOoNb30BaTh MpaBa M CBOOOJBI Ye€IOBEKa U
rpaKIaHUHA TP pa3paboTKe COLUATBHBIX MPOECKTOB;

—  HCHOJb30BaTh U COCTaBJISATh HOPMATUBHBIE U MIPABOBBIEC JOKYMEHTHI, OTHOCSIIUECS K
npoecCHOHANBbHON AEATeIbHOCTH, MPEeINPUHUMATh HEOOXOAUMBIE MEPbl K BOCCTaHOBJICHMIO
HApYIICHHBIX MPaB;
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—  pealu30BBIBATH MpaBa U CBOOOJBI YEJOBEKa U TpaxkJaHWHA B Pa3IMuYHBbIX cepax
JKU3HEACITEIbHOCTH;

—  J1aBaTh HPAaBCTBEHHYIO OLICHKY KOPPYNIIMOHHBIM IIPOSIBICHUSM.

Braoemw:

— TIOJy4YEHHBIMH TPABOBBIMH 3HAaHUSMU B NPO(ECcCHOHAIbHOM M UHBIX cepax
JIeATEIbHOCTH.

3. Kparkoe conep:kanue JIUCHUIIUHBI:

[lonsatne w mnpusHaku rocyaapcrBa. Popmsl rocygapcrBa. DyHKIUM rocyaapcrsa.
[Tonsitue u npusHaku npasa. OCHOBHBIE NIPABOBbIE CUCTEMbI COBPEMEHHOCTH. [loHATHE 1 BUIBI
HMCTOYHHMKOB IpaBa. OmnpeneneHue 3aKOHA M IOA3AaKOHHBIX aKTOB. JlelicTBHME HOPMATHBHBIX
IPaBOBBIX aKTOB BO BpeMeHH. OOpaTHast cuia 3akoHa. [loHsATHE MPaBOBBIX HOPM, X CTPYKTYypa.
Cucrema mpaBa. YactHoe u myOiuuHOe MpaBo. MarepuanbHOE M MPOLECCYaIbHOE IPABO.
[IpaBooTHOMLIEHNE: OOBEKT, CYOBEKT U COIepKaHue MpaBooTHOMIEHMH. FOpuandeckue GpaxTol.

Koncrurynus — ocHoBHoil 3akoH Poccuiickoit @enepaunn. PenepaTuBHOE YCTPOMCTBO
P®. Cucrema rocyaapCTBEHHBIX OpPraHOB M TPUHIMII pas3jaeneHus Biacted B P®. ITlonstue
rpaxnaancTBa. llpusHanue, coOirofeHUe, 3allUTa pPaBHBIX MpPaB KEHIIUMH U MYKYUH Kak
OCHOBHas 00513aHHOCTb TOCYJJapCTBa.

[TonsaTue u nmpeaMeT aAMUHHCTpaTUBHOTO mpaBa. O6mas xapaktepuctuka Konekca PD 06
aIMUHUCTPATUBHBIX IPABOHAPYLICHUAX. AJMHHUCTPATUBHBIC MPABOHAPYIICHUSA: NOHATHE U
MPU3HAKU. AJIMUHUCTPATUBHAS OTBETCTBEHHOCTh: NOHATUE U NMPUHLUILL. [IoHsATHE, TPU3HAKY U
BH/Ibl 3IMUHUCTPATUBHBIX HAKA3aHUM.

[lonsaTve ® mpeAMET YroJOBHOTO IIpaBa. YTOJOBHAas OTBETCTBEHHOCTh: IIOHSTHE,
OCHOBaHuE BO3HUKHOBeHus. lloHsTve mpecTymiieHus: npusHaku, crpykrypa. Cocras
npecrymienus. Coyudactue B mpecTymieHuu. OOCTOSTENbCTBA, UCKIIIOUYAIOUINE MPECTYIMHOCTh
nesHus. llonsatne, nenM W BUIbI HAKa3aHWW. YTOJIOBHAs OTBETCTBEHHOCTh 3a COBEPILICHHUE
IOPECTYIUIEHUH. YCIOBHOE OCYXJAEHHE, OCBOOOXKIEHHE OT YrOJIOBHOW OTBETCTBEHHOCTH.
Ilpeamer u OOBEKT KPUMUHAIUCTUKH. MeETOABl M 3aJaud  KpuUMUHAIMCTHKU. [loHsTHE
KpuMuHanucTudeckoid  uaeHtudukamuu. OOBEKTHI U BUABl  KPUMHHATUCTHUECKOUN
unentudukanuu. Kpumunanuctudyeckas Texuuka. KpumuHanuctuueckas TakTuka.

DKOJIOTH4eCKOe MpaBO: NOHATHE, NMPEIMET METOJ M MCTOYHHMKHM SKOJIOTMUYECKOro IIpaBa
P®. Ilonsatne, BUABI U CTPYKTYypa JKOJOTMYECKUX MPABOHAPYIICHHWM, OTBETCTBEHHOCTh 3a MX
COBEPILECHHUE.

[Tonstue undopmanyuu. OTBETCTBEHHOCTh 3a HApYIIEHHE 3aKOHOIATEIbCTBA O 3alllUTe
uHpopmanmu. [ocymapcTBeHHass TaifHA: TOHSATHE, 3allUTa, I[PABOBOE PpETryJIMPOBAHUE
roCy/1apCTBEHHOU, ciy:xeOHOM u wuHOW wuHpopmanuu. KondunennumanpHas uHGoOpMaLus:
MOHSATHE, BUIBI U 3aIIMTA. 3alIUTA IEPCOHANBHBIX JAHHBIX IPaKJaHUHA.

[lonsaTne, mnpeaMer © METOA TpaxAAHCKOro nmnpasa. lloHATHME TIpakaaHCKOro
npaBoOOTHOIIEHUs, ero  crenuduka. CTpykTypa  TpakKJaHCKOTO  MPaBOOTHOIICHUS.
[TpaBoaeecniocoOHOCTh CYOBEKTOB Ipak1aHCKOTO MPAaBOOTHOIICHUS. ['pakaHe KaKk CyObEeKThI
rpakaaHckoro npasa. Gu3ndeckue U IPUANISCKUE JIUIIA: TIOHATHE, TPU3HAKH, KI1acCU(DUKAIIHSL.
Opunnueckne ¢aktel. IlpaBo cobctBenHocTu. IloHsatne aBTopckoro mpaBa. [loHsaTue
naTeHTHOro mpasa. [loHsaTne wHTemIeKTyanbHOUW cobcTBeHHOCTH (MC) M HMCKIIIOUUTENBHOTO
npaBa. Knaccudukanus MC. Cucrema npaBoBOW OXpaHbl MHTEIUIEKTYaTbHON COOCTBEHHOCTH,
ABTOPCKHUX M MaTEHTHBIX MPAB.

[TonsiTe XO3sMCTBEHHOTO (IpEeNNPUHUMATEILCKOT0) MpaBa. llpeamer Xo3siiicTBEHHOTO
(MpeAnpUHUMATENLCKOT0) TIpaBa, MPU3HAKH, METOABI MPaBOBOTrO perynupoBanus. [loHsTHE
XO34UCTBEHHOW W MPEATPUHUMATEIIBCKON 1€ATEIHOCTH.

[IpaBoBoe peryaupoBaHHe CEMEWHBIX OTHOLICHMH. 3aKIIOYeHHE M TNpeKpalieHue Opakxa.
[IpaBa u o0s13aHHOCTH ponuTenel U aeTei. AnmumeHThl. @OPMBI BOCIUTAHUS JETEH, OCTABIINXCS
0e3 MmomneyeHus pOAUTENICH.
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IIpenMer u MeTo Tpy#oOBOTO IpaBa. TpyA0BOM AOrOBOP: MOHATUE, CTOPOHBI, COAEPIKAHUE.
Pabouee Bpems. Bpems otabixa. TpynoBbie ciopsl. Jucuuiivaa Tpyna.

Ilonsatne m wucroxku koppynuuu. HopmartuBHoe omnpenencHue koppynuuu. IIpuumne
pacripocTpanenus Koppynuuu. Hakasyemble W HeHakazyemble (opmbl Koppynuuu. CKpBITHIE
(;marenTHbIE) (opMbl Koppynuuu. DopMbl KOppynuuHU-NpecTymsieHus. PopMbl KOpPYHLIHUU-
npoctynka. DOpMbl MOJUTHUECKOW Koppynuuu. HopmaTHBHBIE MpaBOBbIE akThl B cdepe

NPOTUBOJICUCTBUS  Koppyniuu. DeaepanbHbiii  3akoH ot 25.12.2008 Ne 273-®3 «O
MPOTUBOACUCTBUN KOPPYIIIIHL.
4. O0beM yueOHOM JUCUMIIJIMHBI
Bunast yueOHoI paboThI B 3auetHpix | B akanem.

€MHUIIAX yacax

OO0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108

AyIMTOpHBIE 3aHATHS: 0,9 32

Jlexmuu (J1) 0,45 16

[Tpaktuyeckue 3anstus (I13) 0,45 16

CamocrositesbHasi padora (CP): 2,1 76

Buj koHTpoOJIsI: 3a4eT / IK3aMeH 3auyer

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«Teopus BeposiTHOCTEll U MaTeMaTnyeckas cratuctukay (b1.B.O/1.3)
1. Heuan u 3aaa4y JMCHHUILIHHBI
Heabo nucuMNIMHBI sSBiISeTCS (GOPMUPOBAHUE Yy CTYICHTOB CHCTEMBI OCHOBHBIX
HNOHSTUM, UCHIOJb3YEMBIX ISl MOCTPOCHUS BAXKHEUIIMX MaTEMaTHMUECKUX MOJENEH, U YMEHUS
HCII0JIb30BaTh MaTEMAaTUYECKHE METO/IbI JIJIsl OMMCAHUS PA3IMYHBIX IIPOLECCOB.
OCHOBHBIMH 3a]a4aMU M CUMILJIMHBI, PEIICHUE KOTOPBIX 00ECIeUrBAET JOCTUKEHHE
LEJH, SIBISIOTCS:
- (¢hopMHpOBaHHE TOHUMAHUS 3HAYMMOCTH MaTEMaTUYECKOI COCTaBIISIIOIIEH B
€CTECTBEHHOHAYYHOM 00pa30BaHUU OaKaaBpa;
- 03HAaKOMJIEHHE C CUCTEMOU MOHITHM, UCTIOIb3YEMBIX JIJIs1 OTIMCAHUS BaXKHEHIIINX
MaTeMaTUYeCKUX MOJENEeH U MAaTEMAaTHUYECKUX METOJIOB, U UX B3aUMOCBS3bIO;
- 03HaKOMJIEHHUE C PUMEPAMU TPUMEHEHHS MaTEMaTHUECKUX MOJIENIe U METOJIOB;
- (hopMHpOBaHNE HABBIKOB M YMEHHI MCIIOJIb30BaHUSI MAaTEMaTUUECKUX MOJIEIeN 1
MaTE€MaTUYECKUX METO/IOB.
2.  TpeGoBanus K pe3yjbTaTaM 0CBOECHHS TUCHUIIUHBI
N3zyuenne xkypca TBuMC npu moaroroBke GakanaBpoB mno HampasieHuto 18.03.01
XuMHYeCKasi TeXHOJIOrusi, NpoPpuwib «XHUMHYECKAs] TEXHOJOIrHSl MATEePpHATIOB M
NpHUOOPOB 3JIEKTPOHHOH TEXHHKH M HAHO3JEKTPOHHMKH» CIIOCOOCTBYET MPHOOPETEHUIO
CIEAYIOIMX KOMIETECHIINM:
2.1. ITIpodeccruonanbHbIe:
- CIIOCOOHOCTBIO IUIAHUPOBATh M MPOBOJIUTH (U3NYECKHE M XMMUYECKHE SKCIIEPUMEHTHI,
POBOAUTH O0pabOTKY UX PE3YyJIbTaTOB M OLIEHMBATh MOTPEIIHOCTH, BBIIBUTATH TMIIOTE3bl U
YCTaHaBIMBATh TPAHUIIBI UX MPUMEHEHUs, NPUMEHSITh METOJIbl MAaTeMaTH4YeCKOro aHaiu3a u
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO U IKCIIepUMeHTaIbHOTo nuccienoBanus (ITK-16).

B pe3yabTare udyueHusi JUCHUNIMHBI CTYAEHT J0JI/KEH:
3HATD.
- OCHOBBI TEOPHUH BEPOSTHOCTEH M MATEMAaTHIECKON CTaTUCTUKH;
- MaTreMaTUYeCKUe TEOPUHM U METOABI, JIeKAl[Me B OCHOBE IOCTPOCHUS
MaTeMaTUYCCKUX MOJCIICH;
- OCHOBBI IPUMEHEHHUSI MATEMAaTHYECKUX MOJIETICH U METOJIOB.
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yMeETb:

- BBIOMpPAaTh MaTEeMaTHYECKUE METOJbl, NPUTOAHBIC IJS DPEUICHHUS KOHKPETHOM
3a/1a4u;

- HCIOJIb30BAaTh MAaTEMaTUYECKHE IIOHATUSA, METOAbl M MOJEIN JUIsl OIHMCAaHUsA
pa3IM4YHBIX IIPOLECCOB;

- BBISBIIATH MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, JIEKAIIUE B OCHOBE KOHKPETHBIX

IIPOLIECCOB;

- UCIOJIb30BAaTh OCHOBHBIE METOIbl CTATUCTUYECKON 00pabOTKH 1aHHBIX;
- IIPUMEHSTh MaTEMaTUYECKUE 3HAHNUS HA MEKIUCLUIUINHAPHOM YPOBHE.

BJIaJIeTh!

- OCHOBaMH  (yHIaMEHTAJIbHBIX  MaTEMaTHYECKUX TEOPUH U  HaBBIKAMU

MCII0JIb30BaHUsI MATEMATUYECKOTO aIapara;

- METOAAMHU CTaTUCTHYECKONH 00pabOoTKN HH(POpMAIUH.
3. Kparkoe conep:xkaHue TMCHUILIHHBI
4 CEMECTP

1. Teopust BepositHocTeil. CiryyaliHble BeJJMYUHBI M MX 3aKOHBI pacnpeeeHus.

[Tpenmer Tteopum BeposTHocTed. CiyuwaiiHble coObITHs. IIpoTHBONOIOXKHBIE COOBITHS.
HezaBucumbie cobObiTus. OTHOcuTenbHass dacTtoTa. Kilaccmyeckoe U reoMeTpHYecKoe
ONpPECIICHUE BEPOSTHOCTU. OJIEMEHTapHas TEOpUs BEPOSTHOCTEH. MeTonbl BBIYMCICHUS
BeposaTHOcTel. [IpocTpaHcTBO  3nemeHTapHbIXx coOblTui. Kiaccuueckoe —omnpexneneHue
BEPOSTHOCTH.  AnreOpa  coOBITUH: TEOpeMbl O  BEPOSTHOCTHM  CYMMBI  COOBITHIA,
IPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yOMIMX
IIOJIHYIO IPyNIy. AKCMOMaTH4YECKOE OIPEEICHUE BEPOATHOCTU. CTATUCTUYECKOE OINPENEICHHUE
BEPOSITHOCTH. Y CIOBHAsI BEPOSITHOCTh. T€0pEMBI O BEPOSTHOCTH IPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCHMBIX coObITH. ITomHast BeposTHOCTh. [loBTOpHBIE McnbiTanus. @opmyna beprymn.
JloxanbHas u nHTETrpangbHas Teopemsl Myaspa-Jlannaca. @opmyna [lyaccona.

IlonsATHEe Cily4ailHOW BEJIMYUHBI. JIMUCKpETHBIE W HENPEPBIBHBIE CIy4YalHbBIE BEIWYMHBI.
3aKoH pacnpezesieHus Ciy4aiiHoN BelnyuHbl. OYHKIMS paclpe/iesieHns, €€ CBOWCTBA, rpaduk.
[TnoTHOCTH pacrnipenenieHusi HENpEephIBHOM ClyyaiiHON BeTUYMHBI (IUVIOTHOCTH BEPOSITHOCTH).
@opmyna Ui BEPOSTHOCTH TIOMAJAHMUS HENPEPHIBHOM CIy4allHOM BEJIIMYMHBI B JIAHHBIA
UHTEpBaJI, BBIPAXKEHHBIM uYepe3 IUIOTHOCTb BEPOSTHOCTH, F€OMETPUUYECKUH CMBICT (HOPMYIIBI.
buHOMmMansHOe pacnpenencHue, pacnpeneneHue IlyaccoHa, paBHOMEpPHOE pacIpelclICHuE,
HOPMAJIBHOE PACIpeEICHUE, SKCIIOHEHIIUAIBHOE pacIpeielICHUE.

2.MatemaTnyecKasi CTAaTHCTHUKA.

[Tpenmer marematnyeckoil cTaTUCTUKU. OCHOBHBIE 33a4d MaTEMaTHYECKOM CTATHUCTHUKH.
Boi6opounslii Meron. Cratuctuueckoe onvcanue. Beibopku. ['mcrorpamMma v MOJIUIOH 4acToT.
Cratuctuueckas (3mnupudeckas) GyHKUUs pacnpezencHus. BoiOopouHble XapaKTepUCTUKUA U
ux pacmnpenenenus. CocrositenbHble, 3()(QEKTUBHBIE CMEUICHHbIE W HECMEIICHHbIE OLIEHKHU
napaMeTpoB. CTaTUCTUUECKOE CpPEIHEE, CTATUCTHUECKask AUCTIEPCHUS U CTAaTUCTUYECKOE CpEHEE
KBaJPaTUYHOE KAaK TOYEYHBIE OLIEHKH HEW3BECTHBIX: MATEMATHYECKOTO OKHJIAHHUs, UCIIEPCUH,
CPEIHEr0 KBaJpPaTUYHOI'O OTKJIOHEHHUs. JlOBEpUTEIbHBIE UHTEPBAIBI U UHTEPBAIbHBIE OLIEHKU.
JloBepuTenbHbIE OLEHKH HEM3BECTHOM BEPOSITHOCTH MO OosbIIUM BbIOOpKaM. JloBepuTenbHas
OLICHKa MAaTe€MaTU4YeCKOro OXHUAAHUSA IIPU HEU3BECTHOM aucrepcuu. [loBepurenbHas OLEHKa
CpeIHEero KBagpaTUYHOro OTKJIOHEHHUs. TouHble BbIOOpOuHBIE pacnpeaeneHusi: CtproneHTa (t-
pactipenenenue), Pumepa-Cuenexkopa (F-pacnpenenenue), Ilupcona (Xz-pacnpeﬂeneﬂne).
IIpoBepka CTaTHCTHYECKUX THIIOTE3. MaremaTu4ecKkue METOAbl MPOBEPKH CTATUCTUYECKUX
TUIOTE3. DJIEMEHTBI TEOPUU KOPPEISALIUU.
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4, O0bem yueOHOM TUCUUIITIMHBI

Bcero 4 cemecTp
Buabi yueOHoii padboThl 3a4. e,/ 3au4. e,/
aK.yac aK.4yac
O01mas Tpya10eMKOCTh TUCHHUILIMHBI 110
o 3/108 3/108
AyIuTOpHBIE 3aHITHS: 1,3348 1,33/48
Jlexuuu (JIek) 0,44/16 0,44/16
[TpakTuyeckue sanstus (I13) 0,88/32 0,88/32
CamocrosiTesibHasi pabora (CP): 1,67/60 1,67/60
Bua xonrTpoJs: 3ader ¢
K3aMeH/3a4er OLIEHKOM

AHHOTaIUsA padoyeil MPOrpaMMbl AU CHHUILIMHBI
«JIaGopaTopHbie padoThl o oprannyeckoii xumun» (b1.B.0/1.4)

1. Heap AucuMNIMHBI — TPUOOPETEHUE CTYJCHTAMU OCHOBHBIX CHHTE3a OPTaHUYECKUX
BEIIIECTB.

2. B pe3yiabTare H3y4eHus JUCHMIJIMHBI CTYEHT J10JIKeH:

Obnaoams crnenyromumu npodeccuonanbHbiMu KomneTeHusmu (I11K):

- CITIOCOOHOCTBIO TJIAHUPOBATH M MPOBOJUTH (PU3MUYECKHE M XUMHUYECKUE IKCIIEPHUMEHTHI,
MPOBOAUTH 00paOOTKY HMX pE3yabTaTOB U OIICHHBATh IOTPEIIHOCTH, BBIABUIATh T'HIIOTE3bI
YCTaHABIIMBATh TPAHMIIBI WX MPUMCHCHHS, TPUMEHSTh METOJbI MAaTEeMAaTHYECKOTO aHaiu3a U
MO/ICIIUPOBaHHsI, TEOPETUIECKOTO U dKCIepuMeHTanbHoro uccienoBanus (I1K-16)

- TOTOBHOCTBIO WCIIOJIb30BaTh 3HAHWS CBOWCTB XMMHUYECKHX DJIEMEHTOB, COCTUHEHUN M
MaTepualioB Ha UX OCHOBE JIJIsI pelieHus 3a1a4 npodeccnonansHoi aesiteaproctu (ITK-18)

- TOTOBHOCTBHIO HW3ydaTh HAYYHO-TEXHHYECKYID HH(OpPMAIHIO, OTCYECTBEHHBIA W
3apyOexKHBIii ONbIT 0 TemaTtuke uccnenoBanus (ITK-20).

3uams:

—TeXHUKY 0€3011aCHOCTHU B 1a00OpaTOPUU OPraHUYECKON XUMUMU;

—IPUHIMITEI 6€3011aCHOr0 O0PAIIEHHUs C OPTraHUYECKUMHU COSAMHEHUSIMY;

—METOIbl U BUABI XpoMaTorpaduu AJis OnpeAesieHUs] COCTaBa PeaKIIMOHHOW CMECH;

—TEOpPETUYECKHE OCHOBBI CIHOCOOOB  BBIJCTICHHUS, OUYHUCTKM U  HISHTUPUKALUU
OpPTaHHYECKUX BEIIECTB;

—JKCIIEPUMEHTAIILHBIE METOJBI MPOBEICHHUS OPTaHMYECKUX PEaKIHi, MPOTEKAIOMIUX IO
pa3IMYHBIM MEXaHU3MaM;

—OCHOBHBIE OO0IIME METOIWUKHA B3aUMHON TpaHC(HOpPMAIMKA KIIACCOB OPTaHUYECKUX
COCTUHEHUN.

Ymemo:

—TIPUMEHSATh TEOPETUYECKHE 3HAHUS W DKCIIEPHUMEHTAIBHBIE METOJBl HCCIIETOBAHHMS
OpPTraHUYeCKOi XMMHHU NIPU PEHIeHNH MPOo(ecCHOHABHBIX 3a/1a4;

—cdopMynupoBaTh MpodieMy U OOOCHOBaTh BHIOOP MPUOOPOB M IKCIEPUMEHTAIBHBIX
METOJIOB MCCIIEI0OBAHMS, TIOCTABUTH 1SN U 337]a4i U HAMETUTh MTyTH UX JOCTHUKECHHUS;

—CHHTE3UPOBATh COCTUHEHHUS 10 TIPEIOKEHHON METOIUKE;

—TIPOBECTH BBIICTICHUE W OYUCTKY CHHTE3WPOBAHHBIX BEIIECTB Ha OCHOBE TEOPETHYECKUX
3HaHUH MO0 OPraHUYECKOW XUMUH;

—BBIOMPATh paIlMOHATBHBINA CIIOCOO BBIACIECHUS M OYMCTKH OPraHUIECKOTO COSTMHEHUS;

—TPEJCTABIATH JaHHBIE Ja0OPaTOPHOTO HCCIECIOBAHUS B BUJIE IPAMOTHO O(DOPMIICHHBIX
METOJIUK;

61



—IPOBOJUTD aHAIN3 U KPUTHYECKH OLICHUBATh IOJYYCHHBIE DKCIIEPUMEHTAIbHBIC JaHHbIE,
000011aTh 1 J1es1aTh 000CHOBAaHHBIE BBIBOJIbI HA 0a3€ MPOBEIEHHBIX OIBITOB;

—BBIOpATh CIIOCO0 MACHTU(PHUKAIIMH OPTaHUIECKOTO COCTUHEHHUS.

Bnaoemu:

—KOMIUIEKCOM COBPEMEHHBIX JKCIEPUMEHTAJIBHBIX METONOB OPraHWYECKOM XUMUH IS
pEILIEHUs KOHKPETHBIX HCCIIEI0BATENIbCKUX 334,

—3KCIEPUMEHTAIbHBIMU METOAAMM IIPOBEICHUS OPraHUYECKUX CUHTE30B.

—OCHOBHBIMH METOAAMHU HIACHTH(PHUKAINN OPTAaHUUYECKUX COCTUHEHUI

—npuemMaMu 00pabOTKU U BbIIETIECHUS CHHTE3UPOBAaHHBIX BEIIECTB;

3HAaHUSAMH OCHOBHBIX 3aKOHOB OPraHMYECKOM XUMHUHM I COJEp)KaTelbHOU
MHTEPIIPETALUN [TOJYUYEHHBIX IKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI
be3onacHbie mpreMBbl U paBuiia paboTHl B TAOOPATOPUN OPTaHUYECKONH XUMUH.
OO6ume meroabl paboThl B s1aboparopun opraHuueckoi xumuu. Ilocyna, Hambosiee yacto
npuMmensiemas B jaboparopuu. HarpeBanue. Oxnaxnenue. IlepememnBanue. Metomsl
UJCHTU(PUKAIIMY U OYUCTKM OpPraHMYECKUX BeulecTB. MaeHTudukanys opraHuyeckux BeIIeCTB
MOCPEJCTBOM pa3nuyHbiXx BUAOB xpomarorpadpum (TCX, xpomartorpaduss Ha Oymare,
HOHOOOMeHHast xpomarorpadus, BIXKX), Temmeparypsl I1uiaBiaeHus U pePpakTOMETPUH.
MeToap! crieKTpaTbHON MACHTU(PHUKAIINNA OPTaHUIECKUX COCTUHEHUH.
[lenn u 3amaum SKCIEPUMEHTAa B OPraHUYECKOM CHHTE3€. TeopeTMdecKHe OCHOBBI IIpolecca.
Bribop ycnoBuii peakiuu. Pacuer cunTte3a. OOmiue mnpaBuiia TMOATOTOBKH U IMPOBEIACHUS
cuHre3a. TexHuka Oe3omacHocTu. Ilpubop mns mpoBeneHust cuHresa. IIpoBenenue ombiTa.
KonTponb 3a xonom peakuuu. Boiaenenue, ouncrtka u aHanu3 npoaykTa. CUHTE3bl BEIIECTB
pa3IMYHBIX KJIACCOB OPraHUYECKHX COeAMHEHHH. [IpoBeneHne SKCIEepUMEHTANBHBIX METO/OB
WCCIIETOBAHUS PEAKIIUH.
ITpoBenenune peakunii, IPOTEKAIOUINX 10 MEXaHU3MaM:
- HyKJI€O()UIIBHOTO 3aMEeIlIeHUs] — CUHTE3 IaJIor€HaIKaHOB;
- HYKJI€O(HIBHOTO MPUCOEAMHEHUS — CHHTE3 CIOXHBIX 3(UPOB KapOOHOBBIX KHUCIOT, aMU/I0B
KapOOHOBBIX KUCIIOT, a30TCO/IEPKALINX aIbJIETHI0B U KETOHOB;
- DJEKTPOQMIBHOTO 3aMEIlEeHUs B apOMAaTUYeCKOM psAy — peakUud HUTPOBaHMS,
OpomupoBaHus, CyIb(PUPOBAHUS;
- peakuuil 1Ma30TUPOBAHUS U a30COUYECTAHNUS;
- peakmui okucieHus (CHHTe3 aneToHa, 1,4-0eH30XWHOHA, OCEH30WHOW KHUCIOTHI) U
BOCCTAHOBJICHHSI.

4. O0beM y4eOHOH JUCHHILINHBI

Bunsl yueOHoI paboThl B 3aueTHbIX B akanewm.
eIMHUIIAX qacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY ILIAHY 2 72
AYINTOpPHBIE 3aHATHSA: 32/36 32

Jlexiuu (Jlek) - -

[Tpaxtrueckue 3ausatus (I13)

Jlaboparopus 32/36 32

CamocrositeabHas padora (CP): 40/36 40
Buj koHTpoOJISA: 3a4eT / IK3aMeH - 3auer

AHHOTaN U padoyeil MPOorpaMmal JUCHHILIMHBI
«®Pu3nyeckas XuMus uaeaabHoro kpucrauia. Kpucramnorpapus» (b1.B.0O/1.5)
1. Heap aucuunmiauHbl — GOPMHUPOBAHUE Y CTYJIEHTOB IPEACTABJICHHUS O BHYTPEHHEM
CTPOCHUM KPHUCTAJUIMUYECKUX MaTEpPHaJIOB, B3aMMOCBSI3U BHYTPEHHETO CTPOCHHUS C BHEIIHEH
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bopMoil 1 PU3NKO-XUMUUECKHUMH CBOMCTBAMU JJIsl CO3/1aHUs (DYHKIIMOHAIBHBIX MaTepUATIOB.

OcHoBHBIE  3ajaud - U3yuyeHHE OCHOBHBIX IOHATHH  KpHCTaiorpadu,
KPUCTAJIOXMMHUH; OCBOEHUE OOIIMX MPUHILIUIIOB KJIACCU(PUKAIUU U OMUCAHUS KPUCTAITHUECKUX
CTPYKTYp; (hopMUpPOBaHHE MPEACTABICHUNA O(PU3UKO-XMMUYECKUX CBOMCTBAX KPUCTAJUTMUECKUX
BEILECTB U UX B3aMMOCBSI3H C BHYTPEHHEN CTPYKTYPOU.

Kypc ¢usmdeckoil XMMUM WIEATHHOIO KPUCTAJUIA 3aKJIAJbIBACT OCHOBBI 3HAHMIA,
HEOOXOMUMBIX JJIsi M3yYeHHUsT B MOCIEAYIOUIEM IMpoliecce OOydeHHUs APYTruX CIeUUaIbHBIX
mucrumuinH. Kypc ommpaeTcss Ha paHee W3ydeHHBIE Kypchl OOIIeH W HEOPraHWYECKOW XHMMHUH,
buznyecKoil XuMuM, aHaTUTHYECKON XUMUU, PU3UKU, MATEMATUKH.

2. B pe3yabTare u3y4eHusi AMCUMILIMHBI CTYEHT J0JIKEH
3namy:

- 3HaTb OCHOBHBIE 3aKOHBI OIPAHEHUS KPUCTAJIOB, 3JIEMEHTHI M TEOPEMbl CUMMETPUH,

OCHOBHBI€ TUIIbI KPUCTAININYECKUX CTPYKTYP

- O CBSI3U CUMMETPUU BHYTPEHHErO CTPOEHHUS KPUCTANIMYECKOTO BEIIECTBA U CUMMETPHUU
ero GU3NYECKUX CBOMCTB, B TOM YHCJIE CHMMETPHH BHEIIHEro 00JIHKa.
-OCHOBHbIE KaTErOpPUH KPUCTAIJIOXUMUU U COOTHOIIEHUS MEX1Y HUMU
Ymemn:
-OIpEJIENSITh TOUEYHYIO TPYIIY CHMMETPHUH U MIPOCThIe (hOPMBI I'paHel Kpucraiia,
-HCII0JIb30BATh 3aKOHBI KPUCTAIUIOTpaduu IpU OMpeesIeHUU CUMMETPUU KPUCTAILIa,
- CTPOHUTH THOMOCTepeorpaduIecKre MPOCKIIMN KPUCTALTHYECKUX MHOTOTPAaHHHUKOB.
Braoemy:

- KQUE€CTBEHHBIM M KOJMYECTBEHHBIM HABBIKOM OIMCAHUS CTPOEHHS U CBOMCTB KPUCTAJIOB,
OOyCIIOBJICHHBIX HMX BHEIIHEH M BHYTPEHHEW CHUMMETPHEH U KpPUCTAITIOXUMHUYECKUMHU
O0COOEHHOCTSIMU CTPYKTYPBI

3. Copep:kanue pa3aesioB AHCHHUILINHBI

Paznen 1. Kpucramnorpagus.

1.1. Beenenue.

[Ipenmer kpuctamiaorpadguu, ee MeCTO Cpelu APYTUX ECTECTBEHHbIX HayK. OoOmias
XapaKTEpUCTHKA KPUCTAIIIMYECKOTO COCTOSHUSA. MOHOKpPHCTAIUIBI, MTOJIUKPUCTAIIBI, TEKCTYPBI,
KUAKUE KpHUCTAUIbl. MaKpOCKONMMYECKHE XapaKTePUCTHKU KPHUCTAUIOB - OJHOPOAHOCTD,
AQHU30TPONUS, CUMMETPHs, CIIOCOOHOCTh K caMmoorpaHeHuto. [loHarme raburtyca Kpucrasia.
OneMEeHTHI IPOCTPAHCTBEHHOM PEIIETKH KPUCTAIJIOB: Y3€J1, psi, IJI0CKas CeTKa.

1.2. OcHOBHBIE 3aKOHBI OTPaHEHUsI KPUCTAIIOB.

CumMeTrpusi BHEUIHEro oOOJMKAa W BHYTPEHHETO CTPOEHMSI KpHUCTaJUla; OrpaHKa
KpUCTaJljla, KpUCTaJIM4eckas pemerka. CHMBOIBI TI'paHEHd M HalpaBICHUM B KpPUCTAJUIE.
WNunexkcsl Muinepa, mapamerpsl Belicca. 3akoH mocrostHctBa yriaoB (H. Crenona). 3akoH
palMOHAIBHBIX MMAPAMETPOB, 3aK0H I 'atou, 3akoH bpase.

1.3. Kpucramnorpaduyeckre npoeKIi KPUCTAIIIOB.

[Tonstue monspuoro xkomiuiekca. Cdepuueckas mpoeknus. Crepeorpaduueckas
npoekius. 'Homoctepeorpadu uveckas mpoekuusi. OnpeneneHne CUMBOJIOB TpaHeld u pebdep.
3aKOH 30H.

1.4. CummeTpus kpuctajuioB. TouedHble TPYIITEI CHMMETPHH.

[lonsiTve o cuMMeTpuu. DJEeMEHThl CHMMETPHUM KOHEYHBIX (UTYyp: IJIOCKOCTh
CUMMETPUH, LIEHTP UHBEPCUH, IPOCTHIE IOBOPOTHBIE, NHBEPCUOHHBIE U 36pKAJIbHO-TIOBOPOTHBIE
ocu cuMMeTpuu. TeopeMbl O CHOXKEHHUH 3JIEMEHTOB CHUMMETPHH. AHAIUTUYECKas 3aluch
npeoOpa3oBaHuil cumMMmeTpuH. TodedyHbIE TPYyMIbl CUMMETPUU: €IWHUYHBIE M CUMMETPHYHO-
paBHbIe HamnpasieHus. Kpucramiorpapuueckue kKareropuu, CUHIOHMU. BpiBoj 32 TOYeuHBIX
rpynn cumMerpun. Kitaccel cummerpun kpuctaios. KpatHocTs rpynn cummerpun. CUMBOJIMKA
TPYII CUMMETpHUH: ydeOHas, MexayHapoaHas, lllendnuca. Kpucramnorpaduueckas cucrema
KOOpJUHAT.
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1.5. CummeTpust BHEIITHETO 00JIMKA KPUCTAJIIOB.

@®opmbl kpuctauioB. YacTHas W oOmue mpocTeie GopMbl KpucTauioB. OTKpBITHIE U
3aKkpbIThIe IpocThie hopMbl. [IpocTeie popmbl kKpucTanioB Husmeil kareropun. [Ipocteie hopmbl
KpUCTAIOB cpenHeil kareropuu. [IpocTie (QOpMBI  KPUCTAUIOB BBICIICH KaTETOPHH.
Ompenenenre TOYEHYHOM TpyNIbl KpUCTala IO ero BHemHeMmy oOmuky. Iloctpoenue
THOMOCTEpeorpaduIecKiX MPOCKIUNA KPUCTALTHYECKUX MHOTOIPAaHHHUKOB.

1.6. DneMeHTbl CHMMETPUHU KPUCTAIUIMYECKUX CTPYKTYP.

[IpoctpanctBennsie rpynmnsl E.C. @enoposa. [IpocTpancTBeHHasi pelnieTka — TIaBHBIN
3JIEMEHT CUMMETPHUH KPUCTATUNIMYECKUX CTPYKTYP, TEOMETPUUECKOE ITPEACTABICHUE TPEXMEPHOU
MEePUOIUYHOCTH PACIIOIOKEHUS aTOMOB, HOHOB, MOJIEKYJI. DJIeMEeHTapHas siueiika: 14 pereTok
bpase. ba3uc sueiliku. TpaHCISIIMOHHBIE 3JIEMEHTHl CHUMMETPHUM: IJIOCKOCTH CKOJIB3SIIETO
OTpa)KEHHsI 1 BUHTOBBIE OCH. T€OpeMbl O COUETAHUU ONEpPAii CUMMETpHH CTPYKTYyp . OOmume
npeacraBieHuss o 230 MNpPOCTPaHCTBEHHBIX TIpylnax, MNPUHLUINBI UX BbIBOJA. CHMBOJIMKA
IIPOCTPAHCTBEHHBIX Tpymi. I[IpaBuibHBIE CHCTEMBI TOYE€K, MX Xapakrepuctuku. OOpaTHas
pemierka. OCHOBBI pEHTI€HOCTPYKTYPHOI'O aHAIM3a KPUCTAININYECKUX TEI.

Pa3nen 2. OCHOBBI KPUCTANIOXUMHUHU.

2.1. KpucramioxuMuyeckue XapakTepUCTUKUA CTPYKTYPBI.

OcHOBHbIE TIOHATUS M TEPMUHBI KPUCTAUIOXMMHUHU: KOOPAMHALMOHHOE YHUCIIO,
KOOPJMHAIIMOHHBI MHOTOTPAHHUK, YUCIO (DOPMYIBbHBIX €AMHMII. THUIBI XUMUYECKOW CBSI3U U
UX peaau3alis B KPUCTAINYECKUX CTpYKTypax. OrmpeneneHre aTOMHBIX U HOHHBIX PaJInyCOB.
['eomerpuyeckue npeaenbl yCTONYMBOCTH HOHHBIX CTPYKTYP.

2.2. Kpurepuu yCTOWYMBOCTH CYIIECTBEHHO HMOHHBIX KPUCTAJUIOB, mpaBuia llomunra.
[IpaBuiio AGera, OuHeprusi pemietkd HOHHBIX KpuctamnoB (bopu), nukn bopua-I'aGepa.
3aKOHOMEPHOCTH CBSI3bIBAIOIINE NEPUOAMYECKYI0 CHCTEMY W HMOHHBIE paJuyChl. 30HHAas
DHEpreTHUYecKass CTPYKTypa KpUCTala, METaJUIbl IOJYNPOBOJHUKA M JUDJIEKTPHUKH.
Merannuueckast CBsI3b W €€ CTPYKTYpPHBIE CBOMCTBA, IE€PEXOJHbIE CTPYKTYpbl (OT
METAIJTMYEeCKON K KOBAJICHTHOM).

2.3. Teopusi MIOTHEHIIMX YNAKOBOK W €€ MCIIOJIb30BaHHE MPU ONUCAHUHM CTPYKTYpP
KpHUCTAJIJIOB.

JIByxcioiiHas (rekcaroHaibHas)) U TpexciioiiHas (KyOuueckas) MJIOTHEHIIME IIapOBbIE
yNakoBKU. THMNBI MycTOT B MHIAPOBBIX YMakKoBKax. M300pakeHuEe CTPYKTYpHBIX THUIIOB C
MOMOIUIbI0 MHOTOIPaHHUKOB. [IpuMmepbl CTpYKTyp, IOCTPOEHHBIX Ha OCHOBE TI'e€KCaroHalbHOMN
wioTHenen ynakosku (Mg, ZnS-Bropuut) u 6e3 Hee (C-rpadut). Ilpumepsl KpucTAIITHUECKUX
CTPYKTYp, MOCTPOCHHBIX HA OCHOBE TpeXCioWHOW moTHeumen ymakoBku (Cu, NaCl-ramur,
ZnS-cdaneput, CaTiO3-nepoBckut) u 6e3 Hee (C-anmas, o-Fe, CsCl). IIpunnuns! onucanus
KPUCTANIMYECKUX CTPYKTYp 0€3 IMIIOTHEHIINX yIakoBOK. MHorocioiHsle ynakoBku. [Ipumepst
OIMCAHUS MHOTOCIIONHBIX yakoBok: pyTmiia TiO,, mmuHern MgAl,O,, kopyana Al,O3 u ap.

2.4. OCHOBHBIE€ KaTE€rOPUU KPUCTAIUIOXUMHUHU U COOTHOILLICHUS MEXAY HUMH. 3aKOH AIOU.
TBepnbie pacTBophl U (ha3oBble nuarpaMMbl. GaKkTOp TOJEPAHTHOCTH U MOJIEIbHBIE CTPYKTYpPHI
INonpammuara. CtpykTypHas romosiorus. ®@a3pl BelUMTaHUSA U BHeApeHud. [lceBrocummerpus.
[Tpon3BoaHBIE M BBIPOXKIEHHBIE CTPYKTYpBI, apxeTurn. CTpyKTypHass TOMOJIOTHUS Ha HpUMEpe
[JIMHUCTBIX MUHEPAJIOB.

2.5. 3omopdusm u noaumophusm.

W3octpykrypHocts u  u3omopdusm. Tumbl  u3oMopdusMa:  COBEpLICHHBIM U
HECOBEPIICHHBIA, W30- W TETEPOBAJICHTHBIA. TBepAbIE pPACTBOPHI 3aMEIIEHUs, BHEIPEHUS,
BerunTanus. [lpenensr mzomopdHoit 3amectumoctu. da3oBble MEepexojibl MEPBOrO U BTOPOTO
pona na mpumepe SiO,. Temmeparypa Kiopu. Paznuunsie ciydan noaumopdusma. M3menenne
CUMMETPHUHU U CBOMCTB KPUCTAJUIOB NpH (Pa3oBbIX nepexonax. [lomurunus.
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4. O0beM yueOHOM JUCUMIIJIMHBI

B 3auerHbIx B akanem.
Bupl yue6HOM paboTh eIUHNIaX yacax

OO0masi Tpy10eMKOCTh M CHUILIHHBI 110 y4eOHOMY 3 144
IUIAHY

AyIMTOpHBIE 3aAHATHS: 1 48
Jlexumu (Jlek) 0,5 16
[Tpaktuueckuesanstus (I113) 0,5 16
CamocrositesbHas padora (CP): 1 40
Buna xoHTpoJisi: 3k3amMeH 1 36

AHHOTaNUA padoyeil MPOrpaMmMbl JUCUUILIMHBI
«IIpoueccnl B razax u B Bakyyme» (b1.B.0/1.6)

1. Heab AuCHUNUIMHBI — J1aTh CTYJAEHTAaM 3HAaHHUS O METOJAaX IOJy4YEHHUs, U3MEPEHUs U
COXpaHEHHs BaKyyMma, O (PU3MKO-XUMHUYECKOW MPUPOJIE MPOILECCOB, MPOTEKAIONINX B BaKyyMe
IIpU B3aMMOJEIHCTBUM PA3JIMYHBIX YAaCTHUI[ ¢ MOBEPXHOCTHIO TBepAbIX Ted. Kpome Toro kypc
npeciaeayeT LeNb J1aTh CBEIACHHS O NMPUHIUIAX [POEKTHUPOBAHUS BAaKyyMHBIX YCTaHOBOK U
non6opa 00opyI0BaHUS TS Pa3IMYHBIX TEXHOJOTMYECKHX 3a/1au.

3ajauaMu Kypca sSIBIISIFOTCS:

- U3y4YeHHE CBOMCTB M 0COOGHHOCTEW MOBEICHUS I'a30B MPU HU3KUX JIaBICHUSIX;

- U3Y4YEHHE METOJOB IIOJIyYE€HHUS, W3MEPEHHUS U COXPAHEHWs] HU3KUX JaBJICHUH U
COOTBETCTBYIOIIET0 000PYA0BaHUS;

- MPHOOpETeHNE NMPAKTUYECKUX HABBIKOB PA0OTHI C BaKyyMHBIMH YCTaHOBKAMH, H3MEPEHHS
JIABJICHUH C MOMOLIBI0 MAaHOMETPOB PA3JIMYHBIX THUIIOB, HABBIKOB IPOBEACHUS BaKyyMHBIX
WU3MEPEHHU;

- U3y4YEHHE METO/IOB PacueTa dJIEMEHTOB BAKYyMHBIX YCTaHOBOK.

2. B pe3yabTrare u3y4eHusi AMCUMILIMHBI 00y4AIOLIUIACH 10JIKEH

3namy:

—TEOPHI0 U OCHOBHBIE IOHATUS (PU3UKHU BaKyyMa;

—METO/Ibl IOJIyUYEHHUsI BAKYyMa U OCHOBHBIE TUIIbI BAKYYMHBIX HACOCOB,;

—METO/Ibl UBMEPEHUS HU3KUX J1aBJICHUI.

Ymemn:

— 000CHOBaHHO BBIOMpPATh METONbI MOJYYEHHUS BaKyyMma, COOTBETCTBYIOIIME 3aJadyam
DKCIEPUMEHTA;

—HCMOJb30BaTh Pa3INYHbIE TUIIBI MAHOMETPOB;

Bnaoemy:

—METOJ[aMH pacueTa U KOHCTPYUPOBAHMSI BAKYYMHBIX CUCTEM;

—IPaKTUYECKUMHU HaBbIKaMU MapLUaIbHBIX JTaBJICHU.

3. Kpartkoe coaep:xaHue JUCHMILIIHHbI

1. MonekynspHO-KMHETHUUYECKAsI TEOPHUS pa3pEKEHHBIX Fa30B.

Beenenue. IlonsiTme o0 BakyymMe, BakyyMHOW TEXHHKE, BaKyyMHBIX CHCTEMax M
ycTaHOBKax. Pojb BakyyMHBIX HpPOIIECCOB B IPOU3BOJCTBE AIIEKTPOHHBIX MPHOOPOB U
BbIpalIMBaHUN MOHOKPHCTa/UIOB. Bakyym kak pabodasi cpefa 3JIeKTPOBaKyyMHBIX MPHOOpPOB.
Ponp Bakyyma B OCYIIECTBIEHUM TEPMOSIAECPHBIX peaKkUUil, UMUTAMHM YCIOBUM KOCMHUYECKOTO
MIPOCTPAHCTBA, B METAJUTYPTUYECKOM MPOMBIIIIEHHOCTH.

OcHoBHble MOHATHS (u3MkM Bakyyma. JlnmHa cBOOOAHOro Ipobera MOJIEKYJ, YHCIIO
CTOJIKHOBEHUH MOJIEKYJl MeXAy coOO0#, YHCIIO CTOJIKHOBEHHH MOJEKyl co cTeHKod. YHucno
Knyncena.

SIBneHust mepeHoca B Pa3peKEHHBIX Tra3ax. 3aBUCUMOCTb KO3()PHUIIMEHTOB BS3KOCTH,
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TEIUIONPOBOAHOCTU U U GYy3UH B Pa3peKEHHBIX ra3zax OT AABJICHUS U TEMIIEPATYPHI.

[IpomyckHass  COCOOHOCTH  TPYOONPOBOJOB W OTBEpCTUH.  MOJEKYISPHBIA,
MOJIEKYJISIPHO-BSI3KOCTHBIM M BSA3KOCTHBIM pEXUMbl TeueHus raszoB. Ilotok rasza. Pacuer
NPOMYCKHOW CHOCOOHOCTH TPYOONPOBOJOB B pPA3IMYHBIX peXuMax TedeHus. Pacuer
IPOMYCKHONW CcHOCOOHOCTH OTBepcTHH. IIOTOK rasa mpu HaTeKaHUM B BaKyyMHbIE CHCTEMBI.
TepmoMoneKynspHbIi 3P PeKT.

MounekynspHble MPOLIECCH HAa NOBEPXHOCTU TBepAbIX Tel. lIpomeccsl, npoucxopsimue
IPU CTOJIKHOBEHMHM AaTOMOB M MOJIEKYJ C IOBEPXHOCTBIO TBEPIABIX TEJI. AKKOMOJALUS U
koHzeHcanusa. Kosdounuent akkomonanuu. CKOpOCTh HCIApeHUs M KOHJIEHCALMU TBEPIBIX
Tell.

Ancop6uust ra30oB Ipy HU3KUX AaBiIeHUAX. OCOOCHHOCTH acopOLMU Ta30B PH HU3KHUX
JaBJICHUSX. BiusHME TeTepOreHHOCTH MOBEPXHOCTH Ha aACOpOIMIO Ta30B. YpaBHEHHE
Jybununa-Panymkesuda. Kunetuka agcopOuuu npu HU3KUX JaBJICHUSIX.

B3anMozeincTBrne HMOHOB M 3JEKTPOHOB C IOBEPXHOCTBIO TBEPAbIX Tel. lIpomeccsl,
IIPOUCXOSAIINE IIPU B3aUMOJEHCTBUM HOHOB C TOBEPXHOCTHIO TBEPABIX TEI.

Paccesnue n nornomenne HOHOB TBEPABIMU TeaaMu. VCIoap30BaHNE HOHHBIX IIyYKOB B
TEXHOJIOTUH 3JIEKTPOHHBIX TPHUOOPOB.

[Toryonienne MOHOB TBEPABIMH TeJIaMH. [[BH)KEHHE YCKOPEHHBIX HOHOB B BELIECTBE.

SlnepHas U 3EKTPOHHAs TOPMO3Has criocoOHOCTh. Bennunna npobera HOHOB B TBEPJIBIX
tenax. PacnpeneneHre BHEAPEHHBIX HOHOB MO TyOnHe. Moaudukanms CBOMNCTB TBEPIBIX Tell
HOHHOW OomOapaupoBkoil. HMonHoe nerupoBanue. IoOHHOE pachbUIeHHS MaTepUaoB.
[ToporoBass »meprusi pacnbuieHus. Kosddumument pacnemenuns. HonHoe TpaBieHue
IIOBEPXHOCTHU TBEPBIX TEIL.

[Iponeccel, mpoucxoasiipe IIpU B3aUMOJCHCTBHM 3JIEKTPOHOB C TBEPABIMH TEIaMHU.
VYipyroe M HeEylnpyroe paccesHHE DIEKTPOHOB. JIBHKEHHE IIOTIIOIIECHHBIX JJIEKTPOHOB B
TBepAbIX Tenax. ['myOMHa MPOHUMKHOBEHUS AJIEKTPOHOB B TBepjoe Teno. TemnoBble 3¢ deKTs
P B3aUMOJCHCTBUU DJIEKTPOHOB C TBEpPABIMH TelaMmu. PacrpezneneHue IIOTHOCTH
MOTJIOUIEHHON SHEPTHH. DJIEKTPOHHO-JIy4€BOE MJIaBJICHUE U NCTIapEHUE.

2. MeTo/ibl IOJTy4€HUs BaKyyMa.

[Iponiecc OTKauku, OCHOBHBIE XapAaKTEPUCTHKU IPOILECCA: MPEIEIbHO JIOCTUKUMOE
JlaBJieHUe, ObICTpOTa JEHCTBHUS Hacoca, ObICTPOTa OTKauku cucTeMbl. OCHOBHOE ypaBHEHHE
BAKYYMHOH TEXHHKU.

Knaccuukanuss  HacocoB  Juisi  MoidydeHUs  Bakyyma. [lpuHumm — neifctBus,
XapaKTepUCTUKH, KOHCTPYKIMH U o00JacTh NPUMEHEHHMS HacOCOB pAa3IMYHBIX THIIOB:
MEXaHUYECKUX, MOJEKYJSPHBIX, NapOCTPYHHBIX, COPOLMOHHBIX, KPHUOT€HHBIX M HOHHO-
COpOIIMOHHBIX.

XHWMHMUYECKOE MOIIOLIEHNE ra3oB. PacnblisieMble W HEpacHbUISIEMbIE Ta30MOINIOTUTENN:
COCTaB, KOHCTPYKIIMU, OCHOBHbIE XapaKTEPUCTUKH, 00IaCTH IPUMEHEHHUSL.

3. U3MepeHune HU3KUX TaBICHUN.

Knaccugukanus MeTonoB u3mMepeHust o01ero JaBieHus. MexaHndeckue, sKUIKOCTHBIE,
TEIJIOBBIE, AJIEKTPOHHBIE M MAarHUTHbIE MAaHOMETpHL. [IpuHIMI nEeWCTBUS, XapaKTEPUCTUKH,
KOHCTPYKLIUH, 00J1aCTh IPUMEHEHHSI.

I'pamynpoBka MaHOMETPOB I M3MEPEHUS HU3KHMX JaBieHUN. CTaTHYECKHE METOJIbI
IPagyUpOBKH MaHOMETPOB- METOJl 0ObEMHOI0 PACHIMPEHUS, METOJl MEJUIEHHOTO BO3PAaCTaHUS
naBineHud. JluHaMpueckwe MeETOJbl TPAgyHpPOBKHM, CTAHAAPTHBIA METOJX TIPaayUpOBKH
MaHOMETPOB

N3mepenue napunanbHbIX qaBieHuid. KoHCTpyKIMK U MpUHIUIBL paboThl TPHUOOPOB IS
aHajaM3a Ta30BbIX CMeECEHd IpPU HU3KUX JaBICHUAX: CTAaTUYECKUHM MAacC-CIEKTPOMETP ¢
MarHUTHBIM II0JIEM, PE30HAHCHBIM paguOYacTOTHBIA MacC-CHEKTPOMETpP, BPEMAINPOJIETHBIN
Macc-CIeKTPOMETp, GUIBTP Macc.
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4. OcHOBHBIE IPUHIUIIBI pPacyeTa U KOHCTPYUPOBAHUSI BAKYyMHBIX cucTeM. [IpuHIumb! u
METOJIbI pacueTa BaKyyMHBIX cHCTeM. THIIOBbIE BaKyyMHBIC CUCTEMBI. BbiOop ko3 duimenTon
UCIIOJIb30BaHUsI HAcOCOB. Pacyer razoBbIX MOTOKOB U NMPOBOJUMOCTH 3JIEMEHTOB BaKyyMHBIX
cucteM. Bei0op BakyyMHBIX HacocoB. PacueT ¢opBakyyMHOro OayiioHa.

[IpoMbIiIeHHbIE BAKYYMHBIE arperaThl.

4. O0beM y4eOHOIl 11 CIUTIITHHBI

B 3aueTHEBIX B akanem.

Bunpl yaeOHoI paboThI €AMHULIAX qacax
OO0mas Tpy10eMKOCTb JHCIUILIUHBI 110 Y4eOHOMY 4 144
JIaHy
(5 cemectp)
AyIMTOpHBIE 3AHATHS: 2 64
Jlexumu (Jlek) - -
[Ipaktuueckue 3ansatus (113) 1 32
JlabopaTtopusie padoTsi (JIP) 1 32
CamocrositesbHas padora (CP): 2 80
Buja KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -

AHHOTaNUs padoyeil MPOrpaMmMbl AUCHUNITIHHBI
«Ixogorus» (b1.B.0O1.7)

1. Heap aucnumiaMHbl «JKOJOTUsA» — CcQOpMUpPOBATH y CTYACHTOB MPEJICTaBICHUE O
COBPEMEHHBIX IKOJIOTHYECKUX MpobiieMax, 0 (U3UKO-XUMHUECKUX MPOIIeccax, MPOTEKAIOUINX B
Pa3JIMYHBIX KOMIOHEHTaX OKPY)KAIOIIEH Cpelbl U O CTENEHU aHTPOMOTEHHOT'O BO3CHCTBUSA HA
9TH MPOIIECCHI; BEIPAOOTATh y CTYIEHTOB HABBIKM CUCTEMHOTO MOAX0Aa K H3YYEHUIO U PEIICHUIO
HKOJOTHYECKUX  MpOOJIeM, BO3HUKIIMX B  PE3yJbTare IPOMBIIUICHHO-X035HCTBEHHON
JIeATEIbHOCTH YEJIOBEKa, Pa3BUTh MBIIUICHHUE, TTO3BOJISIIOLIEE MPABUIIbHO OLIEHUBAThH JIOKAJIbHbBIE
Y OT/IaJICHHBIE TIOCTEACTBUS MPUHUMAEMBIX PEIICHUHN I OKPYKAIOIICH Cpe/bl U YeIOBeKa.
2. B pe3ysbTaTe 0CBOCHHMS IMCUMILIHHBI 00y4AIOMIMIACH 10JI2KEeH:
3Hamb:
OCHOBHBIE 3aKOHBI OOIIIeH SKOIOTHH;
3aKOHOMEPHOCTH CTPOCHUS U (HYHKITMOHUPOBAHUH OHOC]epHI;
COBPEMEHHBIE HKOJIOTHUECKHUE TPOOIIEMBI;
OCHOBBI PallMOHAIBHOTO MPUPOIONOJIB30BAHUS;
OCHOBHBI€ MPUHIIUIIBI 3aITUTHI PUPOJTHOMN CPEJIbI OT aHTPOTIOTEHHBIX BO3/ICHCTBHIA;
CTPOCHHE OCHOBHBIX Treocdep 3eMiiM U OCHOBHBIE (DU3UKO-XUMHUYECKHUE TIPOIIECCHI,
MPOTEKAIOIINE B HUX;
OCHOBHBI€ MOHATHS U PUHLUIIBI KOHIENIIUN YCTOWYHUBOTO PA3BUTHS;
. OCHOBHBIE CBEICHUS O TI00ANbHON MpoOieMaTuKe, MPUPOTHBIX pecypcax, MIaHeTapHbBIX

rpaHUIaX, aHTPOIIOTEHHOM BO3JIEHCTBUM HA OKPYKAIOIIYIO CPey, YIIPABICHUH Ka4YECTBOM

OKpYKarolleu cpeibl;

. NIPUHITUITB 3€JICHON XUMHUH;

ymemn:

. MPUMEHATh TOJyUYEHHBIE 3HAHWS IS OIEHKH COCTOSHHUS OKpYXKAroIleHd Cpeapl Hu
palMOHAILHOTO MCIIOJIb30BaHMSI TPUPOTHBIX PECYPCOB;

. HCIIOJIb30BaTh CETEBBIE KOMITBIOTEPHBIE TEXHOJOTMH M 0a3bl JaHHBIX JUIS DPEIICHUS
KOHKPETHBIX 9KOJIOTHYECKHX MPOOIIEM;

e1a0emn:

. MOHATUIHBIM amapaToM B 00JacTH OOMICH 3KOJOTHMH, PAllMOHAIBHOIO HCIIOIh30BaHUS

MPUPOJHBIX PECYPCOB U 3aIIUTHI OKPYKAIOLIEH CPEIbl.
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N3yuenne mucHMIUIMHBI « DKOJIOTHS» TP MOATOTOBKE OakajgaBpoB 1o HampasieHuro 18.03.01
«XHUMHYECKasE TEXHOJIOTHSI HAPaBIEHO HA ()OPMUPOBAHKE CIICIYIOIINX KOMIICTCHIIUN.
o TFOTOBHOCTBIO HCIOJb30BaTh 3HAHHUA O COBPEMEHHON (DU3MYECKONW KapTUHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUU BEIIECTBA MJI I[OHUMaHUS
OKpy»Xarouiero Mupa u siiieanit npupos (OI1K-2);
o TOTOBHOCTBIO UCIOJIB30BaTh 3HAHUSI O CTPOCHHUH BEIIECTBA, MPUPOJE XUMHUECKOMN CBSI3U
B Pa3IMYHBIX KJAaccaX XHUMHUYECKUX COCIUHEHWH [Isi TOHUMAaHUS CBOWMCTB MaTepHUajioB H
MEXaHHM3Ma XUMHYECKUX MPOLIECCOB, MPOTEKAIOIINX B OKpyxkatoriem mupe (OITK-3).

3. Kpartkoe cogep:xaHue JUCUMILIMHBI

BBeneHnue, OCHOBHBIC TOHSITHSI TUCITUTUIAHBI.
MecTo IUCHUIUIMHBI B CHUCTEME OOILIEero M XHUMHUYECKOro oOpa3oBaHMs. OKOJIOTHYECKOe
oOpa3oBaHue W O0pa3OBaHME ISl YCTOMYUBOTO pa3BUTHs. OOIIECTBO M OKpYXKaromas cpena.
[TonsiTHe yCTOMYMBOTO Pa3BUTHS.
Monayas 1. O6mme Bonpocs! skoorun. buocdepa. buoskonorus. buocdepa n ycToiunBoCTs.
1.1 OcHoBHble 3aKOHBI 3Konoruu. buoskonorus. Ilonstue 06 3xocucreMax. YCTONYHMBOCTH
skocucTeM buocdepa, ee IBOMONMS M YCTOHYUBOCTh. DKOCHUCTEMBI 3€MJIM M yCTOWMYHUBOCTD.
OcHoBHble cBeneHUs O muaHere 3emiids. OCHOBHBIE MOHSTHUS DKOJOTUU. 3aKOHBI M MPUHITUIIBI
sKkosiorud. [I0TOKM SHEPruu M BemecTBa B SKocucTeMax. OCHOBHBIC OMOTCOXMMHYSCKUAEC ITHKITBI
(xpyroBopoThI BemiecTB). LIUKIMYHOCTH MporieccoB B 6rochepe U yCTONYUBOCTb.
1.2 Hapononacenenue. YUemoBedecTBo Kak 9acth Onocdepsl. Jemorpaduueckue mpooieMbl
JluHamuKa 4YeloBEYECKOW MOMYyNALHUU, POXKIAEMOCTh, CMEPTHOCTh, BO3pACTHas CTPYKTYypa.
[IpobnemMbl  COBpEeMEHHOrO JTama pOCTa YHCICHHOCTH HaceleHus. | eorpaduyeckoe
pacnpezienieHue HaceneHus. PerynupoBanue HapoJOHACEICHHUS.
Moayas 2. Ctpoenue u coctaB reocdep 3emud. OCHOBHBIE (PU3HKO-XHMHUYECKHAE MPOIECCHI,
poTeKaroIue B reocepax
2.1 Atmocdepa 3emiin
Crtpoenue atmochepsl, posib POTOXUMUYECKUX peakiuii B GOPMUPOBAHUHU COCTaBa aTMOC(HEPHI.
[TapuukoBsiii 3¢ dexr. [lapHukoBble ra3sl B armocdepe. Kinmmaruueckuwe mMOCIeNCTBUS
AHTPONOTEHHOW JIeSTENbHOCTH.
Pacnipenenenue koHmeHTpanun o30Ha B arMmocdepe. O30HOBBIN ciioi. [IpupoaHbIi UK 030HA.
CoBpeMeHHOE COCTOSIHHE 030HOBOrO cios. [locmencTBus paspylieHHs 030HOBOTO €0 3€MIIU
JU1st yesnoBeka u omocdepsl B 1iesoM. CtpaTtocdepHsblil 030H U TPONOCHEPHBIA 030H: CXOJICTBO U
paznuuua. MexXIyHapoJHOe COTPYAHMYECTBO B O0JIACTH OTpaHMYEHUE TMPOM3BOJACTBA U
MCIIOJIb30BaHUsI 030HOPA3PYIIAIONINX BEIIEeCTB. MOHpeaabCKUi MPOTOKOI.
KucnoTHble 10U ¥ POLIECCHl OKUCICHHS TpuMecel B Tponocdepe. POTOXMMUYECKUN CMOT.
2.2. T'unpocdepa 3emnu
Buner Bon Ha 3emne. IIpecusie Boawl. ['maponorudeckuii muki. ['mobambHbIe SKOIOTHUYECKHE
npoOsieMbl TuaApocdephl. [TTaBHbIE KATHOHBI U AaHHOHBI TTPHPOIHBIX BOJ. KHCIOTHO-OCHOBHOE
paBHOBecHEe B MPUPOAHBIX Bojaax. [l[enoynocTs npupoaHbix Boa. OCHOBHBIC MPUYHHBI, ITAIBI U
MOCJIEICTBHSI  3aKUCIICHUS TPUPOAHBIX  BOMOEMOB.  OKHCIUTENHFHO-BOCCTAHOBUTEIILHBIC
MpoIeCChl B MPUPOAHBIX BojoeMax. CrpaTudukanus NTPUPOTHBIX BomoeMoB. [Iporiecch
s Tpodukanmu Bo1oeMoB. [[pHunHbBI U TOCTIECTBUA.
2.3. JIutocdepa 3emau
3emHas kopa. [louBa. Ctpoenue nmouBeHHOro ciosi. CocraB mouB. OpraHMYECKHUE BEIIECTBA B
nouBe. Ponb JXKUBBIX OpPraHW3MOB B ()OPMHUPOBAHMM TMOYBEHHOTO CIOS. TspKeNble METalljibl B
nouse. [lerpananus nous. BogHast u BeTpoBasi 5po3usi MOYB.
Moayas 3. AHTpPONOTeHHOE BO3JCHCTBHE Ha OKPYXAIOIIYI0 CpeAy U paluOHAIbHOE
MPUPOIOTIOIB30BaHUE
3.1. TIpupoansie pecypcbl. [lonaTre 06 0TX0AaX MPOU3BOICTBA U MOTPEOICHUS. MaToOTXOIHbIE
1 6€30TX0JHbIE TPOU3BOICTBA.
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3.2 TlonsaTue O IMJIAHETAPHBIX I'paHHULAX. AHTPOINOIEHHbIE BO3MYLIEHHS OHMOr€OXMMUYECKHX
IIUKJIOB a30Ta U (pocopa. OCHOBHBIC MPUHIIHIIBI 3€TICHON XUMUH.

Monayab 4. YcToilunBoe pa3BUTHE

[Tonsitue 06 ycroitumBoM pa3BuTHH. VICTOpHs CTaHOBIEHUS MOHATHS. BKiag OTeuecTBEHHBIX
yaenblX. Llenmn ycroitumBoro pazsutuss OOH. MexayHapoaHoe COTPYIHHYECTBO B 00JacTH
yCTOMYMBOro pa3BUTUA. [IpombllUIeHHAs 53KOJOTUS M 3€l€Has XMMMsS KaK HMHCTPYMEHT
o0ecreyeHns yCTOMYMBOIO Pa3BUTHA. DKOJIOTMYECKas 3THKA.

4. O0beM IMCUMILIMHBI M BUABI YU4eOHO0#l padoThl

Bl yueGHOM paboTl B 3auernsix B actp. B akanem.
eUHALIaX yacax yacax
O0uas TpyA10€eMKOCTb M CUUILIHHBI MO 3,0 81 108
y4eOHOMY ILIaHY
AYIUTOpPHBIE 3aHATHUS: 0,9 24,3 32
Jlexumn (Jlek) 0,45 12,15 16
[IpakTuueckue 3anstus (113) 0,45 12,15 16
CamocrositesbHasi padora (CP): 2,1 56,7 76
CamocrosiTenbHbIe padOThI C 3aJaHUSIMU 0,8 21,6 28
[ToaroroBka K KOHTPOJILHBIM paboTam 0,65 17,55 24
Jlpyrue Buapl caMOCTOSTENBHON pabOThI 0,65 17,55 24
Bua koHTpoOJIA: 3auer - -

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«@Pu3nyeckas JIEKTPOHUKA U JIeKTPoHHbIe npudops» (b1.B.0/1.8)

1. Heab AMCUMILUIMHBI — U3YYCHHUE JIEKTPOHHBIX MIPOLIECCOB B TBEPABIX TEIaX, a TaK Ke
B BaKyyMe, ra3ax, Ha IpaHuIlaX pa3jielia cCpell U IPUHIIUIIOB TOCTPOCHUS U pabOThI IIEKTPOHHBIX
MpUOOPOB PA3IMYHOTO HA3HAYEHMs. DTO OJIHA W3 OCHOBHBIX TEOPETHUECKUX JUCUUILIAH
CHeHalbHOCTH, H00 0e3 3HaHUI (U3KMKH MPOIIECCOB B MPUOOPaX HEBO3ZMOKHBI CO3HATENLHBIE U
3¢ (deKTUBHBIE TOAXOAbl K pa3pabOTKe M OpraHu3alluu TEXHOJOIMH B cdepe Mpou3BOJCTBA
W3EIUHN JIIEKTPOHHON TEXHUKHU.

OcHoBHBIE 33/1auU - (POPMHPOBAHUE U CTYICHTOB IEJIOCTHON KapTUHBI JIEKTPUUECKUX U
ONTUYECKUX SBJICHUM, UX B3aUMOCBSI3H CO CTPYKTYpPOM M COCTaBOM MaTEpHaJIOB 3JIEKTPOHHOMN
TEXHUKH, (OPMHUPOBAHHE IIMPOKOTO TMPEACTABICHUS O NPHHIMIAX pPabOThl COBPEMEHHBIX
prOOPOB ANEKTPOHUKH, KBAHTOBOH 2JIEKTPOHUKH U (DOTOHUKH,

2. B pe3yJbTaTe 0CBOEHUsI AUCHUIIIMHBI CTYIEHT 10JI3KeH

3namo:

- OCHOBBI COBPEMEHHBIX TEOPUH IIEKTPOHHBIX M ONTUYECKUX TIPOIIECCOB.

- WCTOPHIO, COBPEMEHHOE COCTOSIHUE M MEPCIEKTUBBI PAa3BUTHUS JIEKTPOHUKH, a TAKKE
MAaTEepUAJIOB M U3JIEIIUI JIEKTPOHHOW TEXHUKH;

- YCTPOMCTBO, WPUHLMUI pPabOTHI, (QYHKIHMOHAIBHBIE BO3MOXHOCTH U 00JIACTH
MIPUMEHEHHUS OCHOBHBIX MPEACTABUTENCH PAa3HBIX KJIACCOB AJIEKTPOHHBIX MMPUOOPOB.

Ymemn:

- paccuuTaTh OCHOBHBIC TTApaMETPHI MOYITPOBOIHUKOB U P-N TIEPEXOI0B.

- OIIPEACINIATh OCHOBHBIE TAPAMETPHI CBETOU3TYUYAIOIINX MATEPUAIIOB U YCTPOUCTB.

- UCIOJIb30BaTh CTAHJIAPTHYIO TEPMHUHOJIOTHIO, OMpEaeNieHNs, 0003HAYCHUS W €IMHUIIBI
(bU3MYECKUX BEIMYMH B SJICKTPOHUKE;

Braoems:

- METO/JaMH HW3MEpEHUsT MapaMeTPOB M XapaKTEPUCTUK DIIEKTPOHHBIX MPUOOPOB,
OIICHOYHBIX PAaCYETOB OCHOBHBIX 3KCIUTYaTallMOHHBIX XapaAKTEPUCTHK.

3. KpaTkoe cogep:kaHue TUCHHUIINHBI

Beenenue.
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[IpeameT u o6nacTh uccienoBaHuii Kypca @U3nuecKon IIEKTPOHUKHU. TeMbl Kypca.

1. DnemMeHTbI 30HHON TEOPUM TBEPABIX TEI

OO0pa3oBaHue 30H. 30HHBIE CXEMbl MPOBOAHHUKOB, MOJIYIPOBOAHUKOB M JUAJIEKTPUKOB.
CrarucTtuka paBHOBECHBIX HOcUTeNEH Toka. YpoBeHb @epmu. KoHlleHTpaius HocuTenei Toka B
COOCTBEHHOM I10JIyIIpOBOHUKE. [IpuMecHble ypoBHM B KpucCTajule. 3aBUCUMOCTb MOJIOKEHUS
ypoBHs DPepMu OT KOHILIEHTPALMM IIPUMECEH M OT Temieparypsl. HepaBHOBeCHBbIE HOCHTENN
3apsia B IOJIYNPOBOAHMKE. PaccestHMe SHEpruM Ha TEIUIOBBIX KOJIEOAHMSAX PELIETKH, Ha
3apsDKEHHBIX  Aedekrax, Ha HeHTpalbHbIX JedexTax. JI[BwKeHWe HocuTenel 3apsaa.
[TopsuxHoCTh. Anddysus u apeiid. Mckaxenne 30H BOIM3M NOBEPXHOCTH MOITYIIPOBOAHUKA.

2. DIEKTpUYECKHE NTEPEXOBI.

O6pazoBanue p-n mepexona. CBOMCTBa p-n mepexoja, MPsSAMOW U OOpaTHBIA TOKH P-N
nepexojia. MeXaHW3Mbl Tpo0Os p-n  Tepexoja: JaBUHHBIA, TYHHENIbHBIH, TEIUIOBOM.
Bonpramnepnas xapaktepuctuka. bapbepHas u 1uddy3uoHHAas €MKOCTh 3JEKTPOHHO-
IplpouHOro nepexona. [lepexoansie mpoueccel B p-n nepexojax. M3oTunHeie 1 aHU30TUIIHBIE
rereponepexoabl. KpaTtkuii 0030p MeTomoB cosmaHus p-n nepexona. OMudeckue M
BBIIPAMIISIOLINE KOHTAKTBHI.

3. IlonynpoBOJHMKOBBIE TPHUOOPEI

be3 p-n nmepexona (pe3nucTopsl, POTOPE3UCTOPHI, TEPMOPEIUCTOPEI, TPOCTEHIIINE TATIUKU
Xoumna, Bapuctopsl). C 1 p-n nepexoaoMm (Auoabl, GOTOANO/IbI, TYHHENIbHbBIE U0/, BApUKAIIbI,
CTaOUIIUTPOHBI, CBETOIMO/bI, CBETOJIMO/IbI C TETEPONEPEX0JaMH, COJTHEUHbIe AieMeHThl). C 2 p-
n nepexosiamu (OUMOJSIpHBIE TPAH3UCTOPBI, MOJIEBbIE TPAaH3UCTOPHI, (hoToTpan3uctopsl). C 3 p-n
nepexongaMu (TupucTopsl, (ototupuctopsl). C OGompmmM uuciom p-n nepexonos (I13C-
MaTpHIbl, UHTETpaJibHbIE CXeMBI (KJIaccH(UKaLus, peiesbl HHTErpalun), 31eMeHTsl LlenbThe).

4. ONEeKTpOHHbIE  SIBIEHUS,  OOYCIIOBJICHHBIE  CBSI3aHHBIMH  3JIEKTPOHAMHU:
JlmdnekTpudeckre Marepuaibl: BUABI MOJSAPU3aLMM B TBepAOM Tene. (CerHeTORIEKTPUKH,
CETHETORJIECTUKH, JJEKTPOCTPUKIIMOHHBIE MaTepuaibl, IbE303JIEKTPUKH, MHUPOIIEKTPUKH.
MaruutHble MaTepuanbl: Mapa- U AMaMarHeTHkH, ¢eppo-, deppu -, U1 aHTUPEppPOMArHeTHKH.
MarautomMsirkue ¥ MarHUTOTBEpJble MaTepuajbl, MarHuTHas 3anuch HHGQOPMALUU.
CBepXITpOBOIHUKY: SIBJICHHE CBEPXIPOBOIUMOCTH, 3p ekt MeiiccHepa, apdext [xo3edcona,
ceepxnpoBogHukH [ u Il pona.

5. DNeKTpOHHBIE POLIECCHI B Ta3ax U MPUOOPHI HA UX OCHOBE

Bunel snekTpoHHON 3MHCccHU (TEPMO3JIEKTPOHHAS IMUCCHS, aBTO3JIEKTPOHHAS SMHUCCHUS,
(bOTO3EKTPOHHAS AIMHCCHUS, BTOPUYHAs JEKTpOHHAs sMuccusi). MoHu3anus u Bo30yXKJeHHE B
razax. OJIEKTpUYECKHE pa3psiabl B raszax (TJICIOIIMHA, AyroBoi, KOPOHHBIM, HCKpPOBOM,
BBICOKOYACTOTHBIE pa3psasl). ['azopa3psaHble U MrOMUHECIIEHTHBIE JamIbl. DOY. DneKTpoHHO-
ONnTHYECKHEe MpeoOpa3oBaTeny.

6. HauansHeie cBenenns no rexuuke CBY

Ocobennoctn  CBY-gauanazona. MoauduuupoBanie  Kojie0aTeabHOro  KOHTYpa.
KoakcnanpHbplii #u  OO0OBEMHBINM  pe3oHaTOphl. [loHATHE pacmpeneNeHHBIX TapaMeTpoB.
CornacoBanHas Harpyska. Kopotko3amkHyThsl# mieiid. Koadduunents: Oerymeit Bonus! (KbB)
u crosyeil BoiHbl (KCB). BomnoBoa. OtpakaTenbHbIH M TMPOJETHBIM KIMCTPOHBI. Jlamma
Oerymieii BosHbl. Jlammna oOpaTHOi BosHEL. MarHeTpoH.

7. JlromuHECHIeHIUS

PexomOnHaMoOHHass W BHYTPULIEHTPOBAs JIOMHUHECHEHIUS. Pe30HaHCHBIM MexaHu3M
nepeaaun Bo30yxkaeHus. B3aumoneicteue mynprunoneid. OOMeHHoe B3anMmoencTue. LleHTpsl
pekoMOMHaMu. Monenu u3nydarenbHOi pexkomOumHanuu. KuHeTHka BHYTPHIIEHTPOBOW U
PEeKOMOMHALIMOHHOM JIFOMUHECLIeHIH. TyllleHne JJIOMIHECIIEHIINH.

8. Jlazepsl

CrnioHTaHHBIE W BBIHYXJCHHBIC Tiepexoasl. Koaddummentsr DitHmrelina. MuBepcHas
3aceneHHocTh. OCHOBHBIEC yacTH Jazepa. Kimaccudukanus nasepos. TBeproTenbHbIe Ta3epsl (Ha
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MEepPEXOJHBIX aKTHUBaTOpax, Ha P3D akTuBaropax, Ha LEHTpaxX OKPACKH, MOJYINPOBOJAHUKOBBIE
nasepsl). Jlazepsl Ha kpacutensax. ['a3oBeie nazepsrl. [IpuMmenenue a3epos.

9. PacnpocTpaneHue u3inydyeHus B cpele.

[Tokazarenu npenomieHusi. Otpaxenue cBera. BomokoHHsl cBeToBOA. Bubl paccesnus
usny4yeHusi: PaneeBckoe paccesiHue, paccestHuie Mu, KOMOMHAIIMOHHOE paccesHUE, paccessHue
Mannensmrama-bpumttosna. Untepdepenius. MHOrociaoiHbIe AUINEKTPHUECKUE 3epKaja U
MIOJIyIIPO3PAYHbIE MaTEPHAIIbI.

10. HoBble HanpaBieHUsl B 3JIEKTPOHUKE

@doTroHMKa, ONTOINEKTpoHUKA. [IpoOrembl W mpeAensl KPEMHHUEBOH 3JIEKTPOHUKU.
Hanosnexrponuka. CHMHTpOHUKA.

4. O0beM yueOHO# JUCUMIIJIMHBI

BCEI'O 6 cemectp 7 cemectp
Buner yueGHoOiA
paboThI B B B B B B
3a4CTHBIX | aKaJeM. | 3a4CTHBIX | aKaJeM. | 3aUCTHBIX | aKaJeM.
eIMHUIAX | YacaxX | CAMHUIAX | Yacax | GAMHMIAX | Yacax
Oomasn
TPYROEMITOCTE 8 288 4 144 4 144
AUCHHILTAHBI 1O
Y4eOHOMY ILIaHy
Ayautopiisie 35 112 2 64 15 48
3aHSITHS:
Jlexumu (JIek) 1,5 48 0,5 16 1 32
[IpaxkTrueckue
3anstus (I13) 0.5 16 0.5 16 ) ]
JIaGopatopHsble
paots: (JIP) 1,5 48 1 32 0,5 16
CamocrosiTeJibHasA
paGora (CP): 3,5 140 2 80 1,5 60
Bupa xouTpoJs: 3a4eT ¢ 36
1 36 - . 1
OIIEHKOM JK3aMeH

AHHOTanus padoyeil NPOrpaMMbl AU CHHUILIMHBI
«Haueprarenbnas reomerpus» (b1.B.0O/1.9)

1. Hesn AMCUMIIIMHBL:

@opmupoBanue M pasBuTue KommereHiuil B coorBercTBUM ¢ PI'OC BIIO n
00pa3oBaTenbHON MPOTpaMMOM, TPUOOpETEHNE CTYJACHTaMU 3HAaHUN B 00J1aCTH HaYyepTaTeIbHON
reOMETpUM W HHXEHEPHOH TIpaduKd, OCBOCHHE OCHOBHBIX MOJOXEHUH pa3pabOTKu
NPOEKIIMOHHBIX ~ YepTeXeil, MNpUMEHSeMbIX B  HMH)XXEHEPHOW  MpaKkTUKe, pPa3BUTHE
IPOCTPAHCTBEHHBIX MPEJCTABICHUN, HEOOXOUMBIX B KOHCTPYKTOPCKOM padorTe.

2. Pe3yabTaThl 00y4eHHs MO0 AMCHHUIINHE:

- CIOCOOHOCTh K CAMOPA3BUTHIO, ITOBBIIICHUIO CBOEH KBaTH(PUKALIUK MacTEepCTBa
(OK-6);

- CHOCOOHOCTh UCMOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIHUITINH
npoecCHOHANBHOM  EATEeTbHOCTH, MPUMEHSITh METOJAbl MaTeMaTHYecKoro aHajiuza |
MOIETTMPOBAHHS, TEOPETUIECKOTO M AKCIIepruMeHTanbHoro uccienoBanus (OK-10);

- CIIOCOOHOCTH MCMOJIb30BaTh MPUKIIAAHBIE IPOrPaMMHBIE CPEJICTBA IIPU PEIICHUN
NPaKTUYECKHUX 337124 NMPO(HEeCCHOHAIBHONW JesITeIbHOCTH, METOAbI CTAaHAAPTHBIX UCIBITAHUHN 110
OIpeNIeNIeHUI0 (PU3NKO-MEXaHUUECKUX CBOMCTB M TEXHOJOTHYECKUX MOKa3aTesell MaTepuajloB U
TFOTOBBIX MAIIMHOCTPOUTENBHBIX W3JEIMM, CTaHIAPTHBIE METOJbl HMX IPOEKTUPOBAHMUS,

71



HPOrpecCUBHBIE METOIbI dKCILTyaTauu uaenni (I1K-3);

- CHOCOOHOCTh TPUHUMATH y4yacTHe B pPa3pabOTKE CPEACTB TEXHOJIOTHYECKOTO
OCHAIIICHHsI MAIIMHOCTPOUTENbHBIX ipon3BocTB (I1K-9);

- CHOCOOHOCTh HCHOJIB30BATh COBPEMEHHBIE WH(MOPMALMOHHBIE TEXHOJOTHH TPH
HPOSKTHPOBAHUH MAIIMHOCTPOUTENbHBIX U3zenun, npoussoacts (I1K-11);

- CIIOCOOHOCTh  pa3pabarhiBaTh (Ha OCHOBE JICHCTBYIOIIUX  CTaHAAPTOB)
TEXHUYECKYIO JTOKYMEHTALHIO (B 3JIEKTPOHHOM BHJIE) JUISl PErIIAMEHTHOIO 3KCILTyaTallMOHHOIO
00CITy»KMBaHHsI CPEACTB M CHCTEM MAIIMHOCTPOUTENIBHBIX Mpor3BoAcTB ([TK-13);

- CHOCOOHOCTh  pa3pabaTbiBaTh  IPOEKTHYH0O M pabodyl0  TEXHHUYECKYIO
JOKYMEHTAIIUIO0 MAIIMHOCTPOUTENbHBIX MPOU3BOJACTB, O(OPMIIATH 3aKOHYCHHBIE MPOEKTHO-
KOHCTpYKTOpCcKue padbotsl (ITK-14);

- CIIOCOOHOCTh y4acCTBOBAaTb B MEPOINPUATUAX [0 KOHTPOJIIO COOTBETCTBHUS
pa3pabaTbIBa€éMbIX IPOEKTOB M TEXHUYECKOW JOKYMEHTALUU JACHCTBYIOLIMM CTaHAApTaM,
TEXHHUYECKUM YCIIOBHSM M JAPYIMM HOpMAaTUBHBIM JokyMeHTaMm (ITK-15).

B pesynbrate oOyuenus no aucuuiuinHe «HauepraTenbHas reoMeTpusi U MH)KEHEpHas
rpaduKa» CTyJeHT JOJDKEH:

3HaTh: OCHOBHBIE 3aKOHBl T'€OMETPUYECKOr0 (OPMHUPOBAHUSA, MOCTPOCHUS H
B3alMHOI'0 IIEpECEUEHMSI MOIEeIIEN TUIOCKOCTH U IPOCTPAaHCTBA, HEOOXOAUMBIE JIJIS1 BBIIOJIHEHUS
U YTEHHs 4ePTEXKEH KOHCTPYKLUH, pEeLICHUE ITO3ULUOHHBIX, METPUYECKHUX 3a/]a4, BBIIIOJHEHUE
pa3BepTOK  IMOBEPXHOCTEW; TMpEUMyIIecTBa  rpaduueckoro  crmocoda  MPeaCTaBICHHS
uH(popManuu; rpadpudeckue Gopmbl, TpaMMAaTHKY

YMETb: BOCIIPUHUMATh ONTUMAJIbHOE COOTHOIIEHUE YacTe M IIEJIOr0 HAa OCHOBE
rpadpuyeckux Mojesied, NPAaKTUYECKU peaiu3yeMblX B BHUAE UEpTEXKEeH KOHKPETHBIX
IPOCTPAHCTBEHHBIX OOBEKTOB; NCIOIB30BATH YEPTEK, TEXHUIESCKUN PUCYHOK JIJIs TpayuIecKoro
IIPEJICTaBICHNUs] TEXHUYECKUX PELICHUH; ucnoib3oBarh cTaHnaptsl ECKJI, KOHCTpyKTOpCKyrO
JOKYMEHTalUIo0  (Y4epTEXHYI0O M TEKCTOBYIO) B  IIPOM3BOJCTBEHHOW, NPOEKTHOM U
UCCIIe1oBaTeIbCKON paboTax;

BJIQ/IETh: OCHOBHBIMU MOHSATHUSMH, CBA3aHHBIMU C IpaQUuecKUM IpPeICTaBICHUEM
uHpopMaluu TrpauYecKUMU CIIOCOOAMHU peIIeHUs] METPUYECKUX 3a7ad IMPOCTPAHCTBEHHBIX
00BEKTOB Ha YepTeKax, METOJaMU MPOELUUPOBAaHUS U M300paKE€HUsI MPOCTPAHCTBEHHBIX (OPM
Ha TUIOCKOCTH IIPOEKIINH.

3. CTpyKTypa AUCHUNIHHBI

IIpenmer HadepraTenbHON reoMeTpud. Buabl mpoenupoBanusa. KoMIekcHBIM udepTex
TOYKM Ha 2 U 3 IUIOCKOCTH HpoeKUUi. CBsA3b CUCTEMBI IIOCKOCTEN MPOEKIUN C CHUCTEMOM
IPSIMOYTOJIBHBIX KoopauHaT. KoMIekcHeli ueprex npsaMoil. IIpsMble U MII0CKOCTH, 4aCTHOTO
nosiokeHus. OnpeneneHue HaTypaJbHOM BEJIMYMHBI OTpe3Ka. B3auMonpuHaaneKHOCTh TOUKH U
npsMoid. ['maBHbIE TMHUM TIOCKOCTH. B3anMHOe pacmnosiokeHue IByX NpsMbIx. OmnpeneneHue
BUJUMOCTH Ha KOMIUIEKCHOM 4YepTeke. B3auMHOe pacrosiokeHHe NMpsAMOM M IUNIOCKOCTH, JBYX
mIockocTel. IlepneHauKyIsIpHOCTE TPSIMOM M IUIOCKOCTH, ABYX MPSMBIX, JBYX IUIOCKOCTEH.
Crioco6b1 mpeoOpazoBaHmsi KOMIUIEKCHOTO uepTexa. Crocod BpalieH!st BOKPYT MPOESHUPYIOIINX
npsimbix. Crioco0 BpailleHHsT BOKpPYr mpsiMoil ypoBHs. IlnockonapasuiensHoe mepeMmelieHue.
Crioco6 3ameHbl TuIOocKocTell mpoekiuii. OCHOBHBIE 3a7jau, peIIaeMble CIIOCOOOM 3aMEHbI
iockocTeit nmpoekuuii. Kpusblie nnHuu u nosepxHoctu. O0pa3oBaHue, 3a/laHue U U300pakeHHE
noBepxHocTedl. [loBepxHOCTH BpamieHus: KoHyc, cdepa, muiauHiap, Top. Ilepeceuenue
MIOBEPXHOCTH C IUIOCKOCTBIO. Ilepeceuenne mnoBepxHocTH ¢ JmHUed. Ilepeceuenue
noBepxHocred. Merong cexkymmx Iuiockocred. Ilepeceuenue mosepxHocTe.  Meton
KOHIEeHTpruYeckux cdep. MeTton KoHIeHTpudeckux cdep. MeTon sKcHeHTpuyeckux cdep.
AKCOHOMETPUYECKHE NPOEKIUH.

MecTto nucuuminHabl B cTpykrype OOII
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Nzyuenne kypca «HauepraTenbHas reoMerpus» Oa3upyeTcsi Ha 3HAHUAX CTYIEHTOB,
MOJYYECHHBIX MPU U3YYECHUHU JAUCIHUILINH TaKuX Kak, «MaTeMaTuka.

OTOT KypcC sABISETCS OCHOBOM JUIsl MOCIIEAYIOIIEr0 U3y4eHUs 001IenpodecCHOHAIBHBIX U
CHEUMATBHBIX JUCHUIUIMH IO KOHCTPYMPOBAHUIO DPA3IUYHBIX COOPYKCHHH, MEXaHH3MOB H
MallyH.

HaueprartenbHas reoMeTpusi U 00eCleUMBaET CTYACHTAa HEOOXOAMMBIM MHUHUMAIbHBIM
00BbeMOM (yHJaMEHTAJIbHBIX HHKEHEPHO-TEOMETPUUYECKUX 3HAHUM, Ha 0a3e KOTOpbIX Oynymuit
OakanaBp M JUIUIOMHUPOBAHHBIA CHELHUAINUCT CMOXKET YCIEHIHO H3Yy4aTb COINPOMAT, TEOPHIO
MallliH ¥ MEXaHU3MOB, JIETaIM MAlIMH U OCHOBBI KOHCTPYHPOBAHUS U APYrHe KOHCTPYKTOPCKO-
TEXHOJIOTUYECKNE M CIEeUUAIbHBIC JUCIUIUIMHBI, a TAKXKE OBJIAZCBATh HOBHIMU 3HAHHUSMU B
00J1aCTH KOMITBIOTEPHOU TPAPUKH U JIP.

4. O0beM AMCUMILVIMHBI M BUIbI Y4eOHOH padoThl.

Bun yuebnoit paboTsl 3au.eq. — 3
Bcero wacos B 1
ceMecTpe
OO611ast TPYA0EMKOCTb AUCHUIIMHBI 144
AyIUTOpHBIE 3aHATHUS: 48
Jlekun 16
[TpakTrueckue 3aHATHS 24
JlaboparopHbie pabOTHI 8
CamocTosaTenpHas padbora: 96
PacuerHo-Tpaduueckue paboThI 34
IToaroroBka K KOHTPOJILHBIM paboTam 20
Jlpyrue BUJbl CAMOCTOSITENIbHOM PabOThI 20
IToaroroBka K 3a4eTy ¢ OLEHKON 12
Bug uToroBoro KOHTposIst 3ayeT ¢ OLEHKOH

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«MartepuaJjioBeaenue u 3amura ot koppo3un» (b1.B.0O/1.10)

1. Heab IMCUMIVIMHBI: TPHOOpETEHHWE CTYACHTaMH 3HaHUN, HEOOXOJUMBIX Ui
CaMOCTOSITEJILHOTO PEIICHUs] BOMPOCOB, CBS3aHHBIX C BHIOOPOM MaTepHUAIOB OOOPYAOBAHUS U
KOHCTPYKIIUH XUMHKO-TEXHOJOTHYECKHIX MPOIIECCOB C YUETOM YCIOBHUH AKCIUTyaTalllH, a TaKkKe
HKOHOMHUYECKUX U DKOJIOTHUECKUX (PaKTOPOB.

3amaveil OUCHUIUIMHBI SIBISIFOTCS MOJy4deHne HHopMmanuu o (U3MUYECKON CYIIHOCTH
SBJICHHM, TPOUCXOASAIIMX B MaTepHaliaX, YCTAaHOBJICHHE 3aBUCUMOCTH MEXIY COCTaBOM,
CTPOEHHEM W CBOWCTBAMH MAaTEpHUAaJOB, MU3y4EHHE TEOPUHM M MPAKTUKHU Pa3IMYHBIX CIIOCOOOB
VIIPOYHEHUs MaTeprayioB. M3ydeHre MaTepraioB 3JIEKTPOHHON TEXHUKH M HAHOJJICKTPOHHKH,
OCHOBHBIX TPYII METAIMYECKHX U HEMETANTMYECKHX MaTepHalioB, MX CBONCTB U oOmacTeif
MIPUMCHCHHUS.

2. B pe3yabTare uzyueHus JMCUUNJIUHBI CTYEHT J0JIKEH:

Ooénadams cnenyrommmu npodeccrnonansabivu (I1K) kommnereHmmsIMu:

- CIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIICHUs MPHU pa3padoTKe
TEXHOJIOTHYECKUX TPOIIECCOB, BBIOMpATh TEXHUYECKUE CPEICTBA M TEXHOJOTUH C YYE€TOM
HKOJIOTHYECKUX MOceNcTBUM ux npumenenus (I1K-4);

- CITOCOOHOCTBIO TIPOBOJIUTH AHAJIU3 CHIPbS,, MATEPUAIOB W TOTOBOM MPOIYKIIWH,
OCYIIECTBIISAITH OIIEHKY pe3ynbTaToB aHanu3a (I1K-10);

- TOTOBHOCTBIO TIPOBOJUTH CTaHIAPTHBIE M CEPTUDUKAIMOHHBIC WCIBITAHUS
MaTepHalIoB, U3JCIuil U TexHoJornueckux nporeccos (IMK-17);

- TOTOBHOCTBIO  HCMOJB30BaTh 3HAHWUE CBOMCTB XHWMHUYECKHX  DJIEMEHTOB,
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COCMHEHUMH M MaTepualloB Ha HUX OCHOBE [UId peleHHus 3ajad  [podhecCHOHAIbHON
nesrensHocTH (ITK-18).

3uamop:

- KITacCU()MKALUIO, CTPYKTYPY, COCTaB U CBOWCTBA MAaTEPUAIIOB;

- MapKUPOBKY MaTE€pPHAJIOB 10 POCCUMCKUM CTaHIapTam;

- OCHOBHbIE KOHCTPYKIIMOHHBIE M ()YHKIIMOHAJbHbIE MaTepHaJIbl, IPUMEHSAEMbIE B XUMUYECKOM
TEXHOJIOTUM U XUMUYECKOM aIllapaTOCTPOCHUH;

Ymemo:

- palMOHaIbHO MOJO0PaTh KOHCTPYKLMOHHBIA  MaTepuan A XHUMHUKO-TEXHOJIOTMYECKOIro
npouecca (peakropa, ammapara, MallMHBI) C YYE€TOM METOJOB 3allUThl OT BO3MOYKHOIO
BO3/ICHCTBUS TEXHOJIOTUYECKON Cpe/bl;

Bnaoemp:

- METOJaMH OIIpeJIEJIEHUS] CBOMCTB MaTEpUaJIOB;

- JIaHHBIMM JUI1 TPUHATUS KOHKPETHBIX TEXHMYECKHUX pELIEHUH Mpu pa3paboTke
TEXHOJIOTUYECKUX MTPOLECCOB € TOUKH 3PEHUS TEXHUKO-IKOHOMHUYECKON 3P PEKTUBHOCTH.

3. KpaTkoe coaep:kanue JTUCHUIITIHHBI

1. Beeneunue.

MarepuanoBeieHue Kak Hayka: LEId, 33Jauyd M 3HAaYyeHue AUCUUIUIMHBL OOiue
TpeOOoBaHus, NpeAbsABIsIEMble K MaTepuaiaM B 3aBUCUMOCTU OT YCJIOBMH HCIHOJIb30BAHUS WU
JKCIUTyaTaluu. Pa3BuTue Hayku o marepuasnax. Poib pycCKUX YYEHBIX B pPa3BUTHM HayKH.
JlocTikeHust B 00JIaCTH CO3/1aHUSI HOBBIX MaTepUaJIOB, MX NMPUMEHEHUsS. 3HAUCHHE MaTepHUajoB
B Pa3BUTUU XUMUKO-TEXHOJIOTUYECKUX MPOLIECCOB U 00ECTIEYEHUH UX O€30I1aCHOCTH.

2. OCHOBHBIE TOHATHUA O CTPOCHUH, CTPYKType U CBOMCTBaX MarepuaioB. MeTojbl
U3YYEHHUS CTPYKTYPbI U CBOMCTB MaTepHaIOB.

Crpoenne marepuanoB. OCHOBHbBIE THIbI KPUCTAUIMYECKHX pelieTok. Kmaccudukarus
KPUCTAJIJIOB IO THUIAM CBSA3M. AHM30TPONHUSA CBOMCTB KpucTaoB. CTpoeHHE peaabHbIX
KpUcTaioB. [legeKTsl peanbHbIX KPUCTAIOB M UX BJIMSHUE Ha CBOMCTBA METAJIJIOB U CIUIABOB.
CgoiictBa nucnmokanuii. Kpucrammmzamuss wMeTamioB ©  ciiaBoB.  CaMompou3BOJbHAsS
Kpuctaimu3anus.  HecamompousBonbHas — kpuctaumzanus.  AMopdHble  MaTepHabl.
Hanomarepuansl. Amnorponuyeckue mpeBpaiieHus MetamioB. CTpyKTypa HeMeTalUIMY4eCKHX
MatepuanoB. CTpoeHHE OJIUMEPOB, CTEKIIA, KEPAMHUKH.

Matepuanbl 3JIEKTPOHHOM TEXHMKM M HaHOXJIEKTPOHHMKH. Marepuanbl ¢ 0COOBIMHU
IIEKTPUYECKUMU CBOWCTBAMHU.

CaoiicTBa Matepuanos. [loka3atenu cBoiicTB. Knaccudukanus cBoiictB. MexaHudeckue,
¢du3nyeckrne, XUMHUUECKUE, SKCIUTYyaTallHOHHbIE W TEXHOJOTHMYECKHE CBOMCTBa MaTEepHAJIOB.
[ToxazaTenn MeXaHMYECKHX CBOMCTB, ONpEACIsAEMbIE IIPH CTaTHUECKUX MCIBITAHUSAX Ha
pacTsbkeHne u u3rub. Mertoasl  ompeneneHus TBepAocTH  MarepuanoB. Ilokazarenu
MEXAHUUYECKUX CBOMCTB, ONPEAEIAEMBIEC IPU  TUHAMUYECKUX U HUKINYECKUX UCIIBITAHUSAX.

3. ®U3UKO-XUMUYECKUE OCHOBBI MaTEPUATIOBEICHHS.

OcHOBBI Teopuu cIaaBoB. JMarpaMMbl COCTOSIHUS CIIJIaBOB. T€pMUHBI M ONpPEAEIEHUS.
JnarpaMmMsl — «cOCTaB-cBOMCTBO». Pa30BBIN COCTAaB CIIJIABOB. 3aBUCUMOCTh MEK/y CBOMCTBAaMU
CIUIaBOB U THUIOM auarpammsl coctosiaus. [Ipasuno H.C. KypHakosa.

4. Metannmuyeckrne MaTepuasbl.

Kenezo u cnnasvi na eco ocnose. Cmanu u 4y2yHul.

Kenesoyrnepoaucroie cruiaBbl. CTPYKTYpbl CIIaBOB >KeIe30-yriiepod. JluarpaMmbl
COCTOSIHUS KeJe30-11eMeHTUT. KOMITOHEeHThI, (a3bl U CTPYKTYpHBIE COCTABIISIOLINE CTaled U
OeJbIX YYT'YHOB.

KOHCTpyKIIMOHHBIE METAIIINYECKHE MaTEpUaAIIbl. YTIEPOAUCTHIE U JIETUPOBAHHBIE CTAIIN.
Knaccudukanust craneit, onpejeneHre MOHATHS KadecTBa CTanm (TpeOOBaHUA K KadeCTBY).
BnusiHue yrieposna U MOCTOSHHBIX (TEXHOJIOIMYECKHX) MPUMEced Ha KayeCTBO CTaM, METOJbI
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yAy4IIeHUs KadyecTBa CTaau (IOBBIIIEHWE €€ KOHCTPYKIMOHHOM HpoyHOCTH). BriusHue
JETUPYIOLUX AJIEMEHTOB Ha CBOMCTBA CTainu. JlMarpaMMbl COCTOSIHHMS IKEJE€30-JIETUPYIOIIMMA
anemenT.  KoHcTpykuuonuele  cranu.  MHcrpymeHTanmpHble — cramu.  Kiaccuduxanuums
YIJIEPOJUCTBIX M JIETMPOBAHHBIX CTaJled. MapKuUpOBKa CTajgedl II0 XUMHUYECKOMY COCTaBY.
KoHCTpyKIIMOHHBIE CTalIM U CIUIaBbl. IHCTpyMEHTAIBHBIE CTANM U CIUIaBbl. YyryHBI U TBEpAbIE
crutaBel. CBoiicTBa M HaszHaueHue uyryHa. [Ipomecc rpadurtusanmu. UyryHbel cepele, Oenble,
KOBKHE, BBICOKOIIPOUHBIE, UX CBOMCTBA, 00JIaCTh IPUMEHEHHS], MAPKUPOBKA.

Teopuss ¥ TpaKkTUKAa TEPMUYECKOH M XUMHKO-TEPMHYECKOM OOpaOOTKHM METAIJIOB H
ciaBoB. [Ipupona, MexaHU3M M YCIIOBUS NPOTEKAHHs CTPYKTYPHBIX IPEBpAICHUN B CTAJH.
Bunsr tepmuyeckoit oOpabotku cramu: orxur | m Il poma, MONHBIA M HEMOJNHBIA OTXXUT,
HOpMaJIM3alus, 3aKajlKa, OTIIYCK. 3aKaJuBaeMOCTh W IPOKAIMBAEMOCTb cTajei. Biusanue
TEPMUYECKON 00pabOTKM Ha MEXaHWYEeCKHe CBOWCTBa cTaimu. PU3M4ecKue OCHOBBI XMMHKO-
TepMuueckoil o0paboTku. Buael u cmocoOwl mnemenrtanuu. Juddy3rnoHHOEe HACHIIIEHNE
MOBEPXHOCTH HeMeTauiaMu. AszotupoBanue crand. Juddysnonnas merammmsanus. MoHHas
XUMHUKO-TepMHUecKasi o0paborka. [lepcrneKkTuBbl pa3BUTUS XMMUKO-TEPMHUYECKOH 0OpabOTKH.
Juddy3nonnoe ynaieHne nmpumecen.

Lleemnvie memannvl u cniaébl HA UX OCHOGE.

OO0mmast xapakTepucTHKa M Kiaccu(uKaIys MEIHBIX CIUTaBoOB. JIaTyHHM, OPOH3BI, MEIHO-
HUKEJIEBbIE CIUIaBbl. AHTU(PUKIMOHHBIE MeTalInuecKkue Marepuaisl. OOmias xapakTepucTUKa
AIIOMUHUEBBIX CIUTaBOB. JlehopMupyembple alfOMHHHUEBBIC CIUIABBI, JUTHEBHIC AIFOMUHUECBBIC
cruiaBel.  ['panynupoBaHHble cruiaBel. OOmias  XapakTepUCTUKAa MarHMEBBIX — CILJIABOB.
Jepopmupyemble MarHueBble cIuiaBbl. JIUTheBblE MarHueBble CIUIaBbl. BiMsHME Jerupyrommx
3JIEMEHTOB CTPYKTYPY M Ha CBOMCTBA TUTAHOBBIX CIIJIaBOB. bBepWIUIMIA M CIUIaBBI HA €T0 OCHOBE.
TyromnaBkue MeTaUIBI U CIIJIaBbI HA KX OCHOBE.

5. OcHOBBI KOppPO3UHU METALIOB. [ [pUHIMIIBI 1 METO/BI 3AIUTHI OT KOPPO3UU.

OcHoBHbIE NpPUYMHBI KOppo3uu MetamoB. [lokazarenn xopposun. Knaccuduxarms
KOPPO3MOHHBIX NPOIECCOB. XUMUYecKas Koppo3us. ['azoBas koppo3usa. Koppo3us B )KUIKOCTSIX
— HEDJIEKTPOJINTaX. DJIEKTpoXuMudeckass Koppo3usi. KuHeTnka 31eKTpoXUMHUECKONH KOPpPO3UH.
Koppo3ust MeTalIoB B yCIOBUAX TEXHOJIOTUYECKUX CPEJl XUMUUYECKUX ITPOU3BOJICTB.

[TpyHIMIIBI ¥ METOJBI 3alIUTHl OT KOppo3uH. KOppo3MOHHOCTONKHE METalIN4ecKHe
MaTtepuaisl. MeToapl 3allMThl MAllMH U allaparoB XMMHUYECKHUX IPOU3BOJICTB OT KOPPO3HH.
WNHruOuTopsl KOPpo3uu. DNEKTPOXUMHUYECKas 3alUTa. 3alllUTHbIE MOKPBITHS.

6. Hememannuueckue mamepuanbsl.

Marepuanbsl Ha OCHOBE BBICOKOMOJIEKYISIPHBIX coenuHeHuil. CTpoeHue MU CBOMCTBa
noauMepoB. TepMOpeakTHBHbIE M TEpPMOIUIACTUYHBIE HOAUMeEpbl. CTpoeHHE M CBONCTBA
wiactMacc.  OCHOBHBIE  PA3HOBUIHOCTM  INPOMBIIIJICHHBIX  IOJMMEPOB M IUIACTMACC.
ApMHUpOBaHHBIE MTOJIMMEPHBIE MaTepuabl. ['a30HanoIHEeHHbIE T1aCTMACCHI.

OcoOeHHOCTH CTPOEHUS , CBOWCTBA PE3NHOBBIX MaTepHaioB. Pe3nHsl o01iero
Ha3Ha4YeHMUs], CIIEUAIbHBIE PE3UHBI U 00JACTH UX MPUMEHEHUS.

Jlakokpacounsie MaTepuaisl (JIKM). OcnoBuble Buasl JIKM. Kpacku, naku, rpyHTOBKa,
HIaTJIEBKA.

Kepamunueckue Mmartepuanbl. KOHCTpyKIIMOHHAs, MHCTPYMEHTAJbHAs U TEXHUYECKas
kepamuka. Heopranuueckoe crekio. Kmaccudukamuss cTexosn Mo Ha3HAYeHHIO W 00JIacTH
npumeHenus. Cutamisl. 'padgur. AcGect. CBoiicTBa 1 06J1aCTH IPUMEHEHUSI.

Cma3zouHble Macia, IUIACTUYECKUE CMA3KH, TBEPABIE CMa304Hble MaTepruaibl. CMa304HO-
OXJIXKJAIOLINE KUIKOCTH.

[peBecHble MaTepraisl.

Komnozummonnsle marepuansl (KM). OOmas XapakTepuUCTUKa KOMITO3UIIMOHHBIX
marepuasioB.  [lucnepcHo-ynpouenusle KM, cnoucteie KM,  BosokHucteie  KM.
KomMmno3uimonnsle Marepuaiabl Ha METAUIMYECKOW M HemeTanueckod ocHoBe. CAII
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(crieueHHBIE aTFOMUHUEBBIE MOPOIIKH). KepamMmuyeckue KOMIIO3UIIMOHHBIE MaTepuabl. [loHsITHS
0 HAHOTEXHOJIOTUSIX, HAHOMAaTepHaax.

7. 9K0HOMUYECKH 00O0CHOBAHHBIN BEIOOP MaTEPHUATIOB JJIsI KOHKPETHBIX IIEJICH.

BbI100p KOHCTPYKIIMOHHBIX MATEPUAIOB JJIsi KOHKPETHOTO TEXHOJIOTHYECKOTO IMpoIiecca.
Kputepun u anroputm BbeIOOpa KOHCTPYKIIMOHHBIX MAaTE€pPUAIOB. DKOJOTHYECKHE aCHEKThI
MaTepHaNIOBEICHUS U 3aIIUTHl METAJUIOB OT KOPPO3UH.

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3aueTHBIX B akanem.
Bujel yaeOHOM paboThI SAMHUIAX yacax

OO0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 3 108
AYAUTOpPHBIE 3aHATHS: 1,3 48

Jlextum (JIek) 0,9 32
[Tpaktuueckue 3ansatus (I113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60

Pedepar 0,6 20
CaMoCTOsITeIbHOE U3YUCHHE Pa3/ie]IOB TUCIUILINHEI 1,1 40

Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3a4yer

AHHOTanus padoyeil MPOrpaMMbl JUCHUNINHBI
«MopaeaupoBaHue XUMHKO-TeXHOJIOrH4YecKux npoueccos» (b1.B.O/1.11)

1.Heap aMCHMIVIMHBI: TIOJy4Y€HHE CTyJdeHTamHu-OakajgaBpamMM 3HaHUM B o0nactu
KOMIIBIOTEPHOTO MOJICTUPOBAHUS XHUMHUKO-TEXHOJIOTUYECKUX IPOLIECCOB C MPUMEHEHHEM
COBPEMEHHBIX CHUCTEM KOMIBIOTepHON Marematuku, B yactHoctd MATLAB u VBA, a Taxxke
npuOOpeTeHNEe HMHU MPAKTUYECKUX HABBIKOB Pa3paOOTKH JaHHBIX KOMIBIOTEPHBIX MOJENEH C
OJITHOBPEMEHHBIM PEIICHUEM 337]a4 CTPYKTYPHON U TTapaMeTPUUECKOU UICHTHU(PUKAIINH.

2.B pe3yabTaTe 0CBOEHHS TUCHUILIUHBI CTY/IeHT-0aKaJIaBp JH0JKEeH:

3HATH

METOJIbI TOCTPOCHUS AMIUPUUYECKUX (BEPOATHOCTHO-CTATUCTUYECKUX) U  (husmKo-
XUMUYECKHX (TEOPETUUYECKUX ) MOJIETIEH XMMHUKO-TEXHOJIOTHYECKHUX MTPOIIECCOB;

METOJIbI MIEHTU(UKALUA MaTEeMaTHUYECKUX OIMHUCAHUN TEXHOJIOTHMYECKUX IMPOIIECCOB Ha
OCHOBE JKCIIEPUMEHTAJBHBIX JIaHHBIX; METOAbl ONTUMHU3AIMU XUMHUKO-TEXHOJIOTUUECKHUX
MIPOIIECCOB C MPUMEHEHUEM IMIUPUUYECKUX U/UITH PU3UKO-XUMUUYECKUX MOJETEH;

YMETH

MPUMEHATh HW3BECTHBIE METOAbl BBIUUCIUTEIBHON MATEeMAaTMKA M MaTeMaTHUYeCKOU
CTATUCTUKH ISl PEIICHHUs] KOHKPETHBIX 3a/ad pacuera, MOJCIUPOBAHUS, HUJICHTUDHUKAIUUA U
ONTUMU3ALMY MPU UCCIEAOBAHUH, MPOECKTUPOBAHUM U YIPABICHUH MPOLECCAMU XUMUYECKOU
TEXHOJIOTHH,

WCIONBb30BaTh B CBOEH MPAKTUYECKOW JEATEIbHOCTH JJIA JIOCTHKEHHUS JTUX Iesen
W3BECTHBIC MAKETHI MPUKIIATHBIX TPOTPaAMM.

BJIAJIETH

METOJaMH MaTeMaTHYEeCKON CTaTUCTUKU JJis OOpabOTKM pe3yJbTaTOB AaKTUBHBIX U
MACCUBHBIX IKCIIEPUMEHTOB, a TAaK)K€ METO/IaMU BBIYMCIUTEIHHON MaTeMaTHKHU JIsl pa3pabOTKH
U peajn3aiuy Ha KOMITBIOTEPAaX aIfTOPUTMOB MOJICTUPOBAHUS, UACHTU(UKAIIUN U ONITUMU3AIUN
XUMHUKO-TEXHOJIOTHYECKHUX MPOIECCOB;

3. KpaTkoe conep:kaHue TUCHUTINHBI:

3.1. OcHOBHBIE NPUHIUIBI KOMIBIOTEPHOTO MOJEIUPOBAHUS XUMUKO-TEXHOJIOTMUYECKUX
nporeccoB (XTII). MatemaTndeckue SMIUPUYECKUE U MAaTeMAaTHUYECKUE (U3UKO-XUMUUYECKUE
MOJEIM M KOMIIBIOTEPHOE MojenupoBaHue. JleTepMUHUPOBAHHBIE U  BEPOSITHOCTHBIC
MaTemaruueckue mozenu. [IpumeHnenre MeTo1010TMM CUCTEMHOTO aHaAIK3a JJIs pelIeHus 3aa4
MojenupoBaHusa. lIpuMeHeHHe TPUHIUIA «UEPHOTO SIIUKa» MpU  MaTEeMaTUYECKOM
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MOJICJIMPOBAaHUH. ABTOMAaTU3UPOBaHHbIE CUCTEMBI IPUKIAAHON nH(popMaTuku. Mepapxuueckas
CTPYKTypa XHMHYECKHUX IIPOMU3BOJCTB M HUX MareMaTudyeckux wmojenei. Ilpumenenue
KOMIIBIOTEPHBIX MOJIeNel XMMUYECKHUX IpPOLECCOB Ui aHalu3a, ONTHUMM3AallMd U CHHTE3a
XUMHUKO-TEXHOJOTHYECKUX cucTteM. OCHOBHbIE NPHUEMBl MATEMAaTHUYECKOIO MOJEIMPOBAHUS:
SMITUPUYECKHUHA, CTPYKTYPHBIN ((U3UKO-XUMHUYECKU) 1 KOMOMHHUPOBAHHBIM (TEOPETHUYECCKU).
ITocTpoeHne craTMyecKux U AMHAMUYECKUX Mozened. Pemenue npsmeix 3aaad. [IpoexkTHbIN 1
IIOBEPOYHBIH (OLIEHOUYHBII) pacyeT npoueccoB. Pemenne odpaTHbix 3agau. [lapamerpudeckas u
CTPYKTypHasi HWACHTU(UKAUS MATEeMaTHUYECKUX MOJETeH. YCTaHOBJIEHUE a/JeKBATHOCTHU
MareMaTHueckux  Mojened. Crpareruss IpOBEAECHUS  pPacueTHBIX  MCCIEAOBaHUM U
KOMIIBIOTEPHOI'0 MOJIEJIMPOBAHUS PEAIbHBIX IIPOLIECCOB.
3.2.IlocTpoeHre SMOMPUIECKUX MOJICIICH:

e @opMyIMpPOBKA 33Jaud ANIpPOKCHMALMU JaHHBIX JJIS ONUCAHMUS SKCIIEPUMEHTAJIbHBIX
3aBUCHMOCTEH M IIOJY4YEHUs SMIIMPUYECKHUX MOJEIEH ImpoueccoB. Buasl kpurepues
annpokcuManuu. Kpurepuil Merosla HauMEHbIIMX  KBaJAparoB. PemieHue 3agaum
AIIIPOKCHUMALIMK JUIsl HEJIMHEHHBIX U JIMHEHWHBIX 110 IapaMerpaMm mojened. Marpuynas
(dbopMynHMpoBKa 3a/1a4M arMpOKCUMAUU. AHATUTUYECKUH U alrOPUTMUYECKUNA MOIXObI
JUISL pellieHusl 3aJayd aNnmpoKCUMAlUM Ui JIMHEHHBIX M JMHEApU30BaHHBIX Mojesei
METO/I0M HauMEHbIIIUX KBaJPaTOB;

® 3aKOH HOPMAaJbHOI'O paclpeieseHuss Uil BEKTOPHBIX CIIy4allHbIX  BEJIUYMHBI U
OIpE/IeNIEHUE UX YHMCIIOBBIX XapaKTEpUCTHK. MaTeMaTHuecKoe O0KUJIAHUE U JIUCHIEPCUS
JUI BEKTOPHBIX CIy4alHbIX BeMWYHMH. J{MCHEPCHOHHBIA M KOPPEISALMOHHBIN aHaIu3.
[TonsiTust nucriepcud BOCIPOU3BOJAMMOCTH M aJIeKBaTHOCTH, a TaKXe OCTAaTOYHOM
mucnepcun. OmnpeneneHre BEIOOPOUYHBIX KOAPDUIIUEHTOB KOppesiuu U KoddduimeHTa
MHOXECTBEHHOU Koppemsuud. CTaTUCTUYECKUH IMOAXO0J K OIPENENICHUI0 OIINOOK H
MOTPEIIHOCTEN B SKCIIEPUMEHTAIIBHBIX TOUKAX U3MEPEHUM;

® DPErpecCUOHHBIM M KOPPEISALMOHHBIN aHaNMU3 JUIsl MOCTPOCHUSI SMIUPUUYECKUX MOJEei
Ha OCHOBE JaHHBIX NTACCUBHOTO 3KcnepuMeHTa. [loHaTus QyHKIMN OTKIMKA U (PAKTOPOB.
OcCHOBHBIE [JONYIICHHUS] PETPECCUOHHOIO M KOPPEISIIMOHHOrO aHanu3a. Kpurepuun
NPOBEPKU OAHOPOJHOCTU Jucnepcuidl. BpiOOp BHJa ypaBHEHUN perpeccuu, a TaKxke
onpeneneHue Kod()(UIMEHTOB perpeccud M HMX 3HAYMMOCTH C HCIIOJIb30BaHHEM
kputepus CrbrogeHta. Ilpouenypa MCKIIOYEHHS HE3HAUYMMBIX KOA((ULIMEHTOB
perpeccun. OmpeneseHne aaeKBaTHOCTH PETPECCHOHHBIX MOJEIEM C IOMOUIBIO
kpurtepus Puniepa;

® OCHOBHBIE IOJIOKEHUSI TEOPUH TUIAHUPOBaHUS KcrepuMeHTOB (I): MonHbI QakTOpHBIHA
skcniepumeHT (I1PI) u oOpaboTka ero pe3ynpraroB. ONTUMAaIbHBIE CBOHCTBA MaTPHUIIbI
IUTAHUPOBAHMS U CBOMCTBO OpTOTOHAJIILHOCTH. Onpenenenne KodpUIUeHTOB MoIeNe,
UX 3HAUMMOCTM M TIPOBEpKA aJEKBATHOCTH YypaBHEHMsI perpeccuu. CBONCTBO
poTaTabenbHOCTH MOJHOTO (PaKTOPHOTO 3KCIIEPUMEHTA;

® OCHOBHBIE MOJIOKEHHsI TEOPHM IUIaHUpOoBaHUs sKkcrepuMeHToB (II): opToronHanbHbIHM
HEeHTpalbHBI KoMMo3uIMOHHBIN TutaH (OLIKII) skcnepumeHTOB M 00paboTka ero
pe3ynpraToB. O0ecneyeHre OpTOroHAIBHOCTH MaTpUIbl IJIAHUPOBAHUS U OINpesesieHUue
BEJIMYMHBI 3BE37HOTO ieya. OnpeneneHne KodQpPUIMEHTOB MOJIENN, UX 3HAYUUMOCTH U
OIICHKA a/ICKBaTHOCTH YypaBHEHUS perpeccuu. PacueTHoe BBIUMCIEHHE KOOPIAUHAT TOUKU
onTuMyMa (IKCTpeMyMa);

® ONTUMHU3ALMS HKCIEPUMEHTAIbHBIX HCCIEOBaHUI ¢ NpuUMeHeHueM Meroaa bokca-
Bunbscona. OcHOBHBIE MOAXOABI K ONTUMHU3ALUU SKCIIEPUMEHTAIBHBIX HCCIIETOBaHUI.
OKCHEpUMEHTAIBHO-CTATUCTUYECKU MeToa. CrTparerusi [ABWXKEHUS K ONTHUMYMY
neneBoil GyHKuuH (PyHKIIMKA OTKIIMKA) TPAIUEHTHBIM MeTofoM. Kputepun noctuxeHus
«TIOYTH CTALMOHAPHOI 00JIACTH» M METOJIbl YTOUHEHUS MOJO0KEHUS ONTUMAIIEHOW TOYKU
B (paKTOpHOM TIPOCTPAHCTBE.
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3.3. IloctpoeHue PU3UKO-XUMHIESCKUX MOJIEIICH:

JTambl MaTeMaTUYECKOro MoJenupoBaHus. POpMyIUMpOBKAa TUIIOTE3, IOCTPOECHHE
MaTeMaTHYECKOT0 OIMCaHMsA, pa3padOTKa MOJACIHMPYIOLIET0 AJIrOpPUTMa, MPOBEpPKa
a/IeKBaTHOCTU MOJEIM M MJCHTU(DUKALUS HUX [apaMeTpoOB, pacyeTHbIE HMCCIEIOBAHUS
(BBIUMCIUTENBHBIN SKCIIEPUMEHT);

COCTaBJIEHHE CUCTEM YPaBHEHHUI MaTeMaTH4eCKOro OMMCAaHUs MPOLIECCOB U pa3paboTKa
(BbIOOpP) aNrOpUTMOB  UX pelleHHs. BIOYHBIM NPUHIUI HOCTPOEHHUS CTPYKTYPHBIX
MaTeMaTudeckux wmojeneid. OO000IIeHHOe ONMucaHue JBIKEHUS TIOTOKOB (a3 B
anmaparax € IIOMOINBIO  THIPOJUHAMMYECKHX  MOJEJIECH,  Y4YUTHIBAIOLIUX
COCpEIOTOUEHHBIE U PpACIpEAEICHHbIE MCTOYHUKU BEIIECTBA W JIHEPIUMM (TEIUIOTHI).
JlokalbHBIE MHTEHCHMBHOCTM HCTOYHHMKOB BEIIECTBA M TEIUIOTBI B  IIOTOKAaX,
COOTBETCTBYIOIIIME DPA3JIMYHBIM (DU3UKO-XUMHUUECKUX TmporeccaM. OCHOBHBIC THIIBI
YPaBHEHHH MAaT€MaTU4YeCKOr0 ONMCAHUA XHMMHUKO-TEXHOJIOIMYECKHX  IPOLIECCOB —
KOHEUYHbIE, OOBIKHOBEHHBIE Iu(depeHanpapie u audQepeHnranbaple ypaBHEHUS B
YACTHBIX ITPOU3BOJHBIX;

MaTEeMaTHYeCKOe MOJEJIMPOBAHUE  CTAllMOHAPHBIX W JMHAMUYECKUX  PEKHUMOB
TUIPABIMYECKUX IPOLECCOB B  TPyOONpPOBOJHBIX  CUCTEMaX, IJoOalbHBIE U
JEKOMIIO3UIIMOHHBIE METOBI PEIICHUSI CUCTEM HEJIMHEHHBIX YPABHEHUH, a TAK)KE SBHbBIE
Y HESBHBIC METOBI YUCICHHOTO PEIICHUSI CUCTEM OOBIKHOBEHHBIX IH(QepeHIInaTIbHbIX
ypaBHeHuH. CocTaBieHME YPAaBHEHMM MaTeMaTH4eCKOro OINHCAaHUsA  Ipolecca.
[TocTpoenre HHPOPMAIIMOHHBIX MaTPUL MAaTEMATUYECKUX MOJIENEN /1711 BbIOOpa 00111ero
ITOpUTMa PELICHUs] — MOACIUPYIOLIETO arOpuT™Ma. Peanusanus anropuTMoB peLICHUS
HEIMHEHHBIX W OOBIKHOBEHHBIX  Ju(p(depeHIuaIbHBIX  ypaBHeHHH. OmnucaHue
cTalMoHapHbIX pexuMoB XTIl ¢ HmpuMeHEHMEM CUCTEM JIMHEHHBIX W HEIMHEHHBIX
ypaBHeHu. HTepannoHHbIE anropuTMbl pemeHus. [IpuMeHeHne MeTOm0B IPOCTHIX
utepaiii 1 HeloroHa-Pagcona ans momydenus pemenus. [IpoGiema cxoaumocTH
nporuecca pemeHus. JIeKoMIO3UIMOHHBI METO/I PEIIEHUs CIOXKHBIX CHCTEM KOHEYHBIX
ypaBHeHMi. [locTpoenne uH-(pOpMaMOHHONW MaTpULl A BbIOOpAa ONTUMAIBHOTO
anroputMa pemeHus 3afgadd. [loHsATHE JKECTKOCTH cucteM AudepeHInaIbHbIX
YPaBHEHUI U KPUTEPHH KECTKOCTH. SIBHBIE (OBICTphIE) U HEsIBHBIE (MEUIEHHBIE) METO/IbI
pemenus. Metoasl nepBoro (Merona Jinepa), BTOporo ( MoAU(GpUIMPOBAHHBIE METO/bI
Olinepa) u yerBeproro nopsaka ( meroa Pynre-Kyrra). OneHka TOYHOCTH METOJOB —
ommnoOok yceueHus. [lepexonHble OMMOKM M OLIMOKM OKPYIJICHHS NpPU YHCIEHHOM
UHTErpupoBaHuy IuddepeHnnanbHbix ypaBHeHHH. CriocoObl obecnieueHust CXOAMMOCTH
pemieHus 3anauu. llpuMeHeHue HESBHBIX METOAOB ISl PELIEHUS KECTKUX CHCTEM
TuddepeHManbHbIX ypaBHeHUH. Onpenenenus mara UHTETPUPOBAaHUS UTEPALMOHHBIM
meTtooM. MetonoB Kpanka-Hukonbscona (meTos Tpanemuii);

MaTEMaTHYECKOE MOJIEIMPOBAaHUE CTALIMOHAPHBIX PEKUMOB IIPOLIECCOB TEILIONEPENAYH B
IUIACTUHYATBIX ~ M 3MEEBHMKOBBIX TEIUIOOOMEHHUKaX. MaTemMaTuyeckoe OIMCaHue
MPOLIECCOB C NMPUMEHEHHEM MOJIENEeN HAeaJbHOr0 CMEIIEeHUsl U BhITECHEHUs. BriOop u
rpadpuyeckoe TpEeACTaBICHUE aIrOPUTMOB pemieHus. [IpuMeHeHue CTaHIapTHBIX
METOJIOB BBIYUCIIUTEIHHON MAaTEMAaTUKH JIJISl pEeLIeHUs 3a/1a4;

MaTEMaTHYECKOE MOJEINPOBAHUE CTALMOHAPHBIX PEKUMOB IPOLIECCOB TEILIONEPEAAUH
B NPSAMOTOYHBIX M TNPOTUBOTOUHBIX TPYOUaTHIX TEIUIOOOMEHHUKOB, pEIlEeHHE 3a/auyu
Komm wu kpaeBoil 3agauu MpU  UHTETPUPOBAHUU  CUCTEM  OOBIKHOBEHHBIX
T depeHMaIbHbBIX  ypaBHEHUH. MaremaTHuecKkoe OIUCAaHUE IPOLIECCOB C
IIPUMEHEHNEM MOJENEeN UAealbHOrO0 BhITECHEHMs. Pemenue 3amaun Komm u xpaeBoi
3agaun. [IpencraBieHne aaropuTMOB BBIYMCICHUH B BHJE MH(POPMALMOHHON MaTPHIIBI
CHUCTEMBl ~ ypaBHEHMH MaTeMaTH4YeCKOro OmucaHuss M OJIOK-CXEM  pPacyeToB.
Marematnueckoe onucanue XTIl ¢ mnpumeHeHMeM cHuCTeM  OOBIKHOBEHHBIX
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mubdepeHIMANbHBIX  ypaBHeHHH. OmnucaHue OOBEKTOB C  paclpeiesieHHBIMU B
MPOCTpPaHCTBE mnapamerpamu. POpMyIMpPOBKAa HAYAIBHBIX M KPAeBbIX YCJIOBUM 3a1a4
pemienusi. YucneHHbld anroput™m 1-ro mopsiaka nns pemieHust 3agadn Komm. Meton
CIPUCTPENKU» ISl PELIEHUS KPA€BOM 3a1a4u;

MaTeMaTHUYeCKOE MOJEIUPOBAHUE CTALMOHAPHBIX PEXKUMOB IPOIECCOB B PEAKTOpax C
Memankol.  OnucaHne  MUKPOKMHETHMYECKMX  3aKOHOMEPHOCTEM  IpPOTEKaHUs
MPOU3BOJBHBIX  CIOXKHBIX  XUMHYECKMX  peakiuuid B kuakod  daze s
MHOTOKOMIIOHEHTHBIX ~cUCTeM. OIpeneneHre KIIYEBbIX KOMIIOHEHTOB CJIOXKHBIX
XUMHUYECKHX PEaKIUi ¢ MPUMEHEHUEM METOJIOB JIMHEHHOM anreOphbl - paHTOB MaTpHII
CTEXHOMETpUYECKUX  KOd()PHUIMEHTOB  peakiuu. MareMaTuyeckoe  ONHUCaHHe
pPEaKTOPHOIO Ipoliecca ¢ pyoaIKoi A1 IPOU3BOJIBHON CXEMbI IPOTEKAHUS XUMHUECKOMN
peakiuu. BpiOop anropuTMOB perieHHs 3aJaud ¢ OpUMEHEHHEeM HHGOPMAIMOHHOMN
MAaTpHUIbl CHUCTEMBbl YPaBHEHUH MAaTEMATHYECKOrO ONHCAHUS W MPEACTaBICHUS
aIrOpUTMAa PEUICHHSI C TOMOIIBIO OJIOK-CXEMBI pacyeTa Impolecca;

MaTeMaTHYECKOE MOJECIIUPOBAHNE HECTAIMOHAPHBIX PEKUMOB IIPOLECCOB B PEAKTOPAX C
MEIIAJIKOW. MareMarnueckass MOCTAaHOBKA 3aJauyd Il PEaKUUMU C IPOU3BOJBHOU
cTeXxuoMeTpuyeckon cxemoil. @opmynupoBka 3anaun Komm — 3agaun ¢ HayalbHBIMU
yCIOBUSAMU. Pa3HOCTHOE MpeCTaBIIeHUE CHCTEMBI OOBIKHOBEHHBIX TU((EPCHIINATBHBIX
ypaBHeHui. [TocTpoenre HHPOPMAITMOHHON MATPUIIBI AJIsl BHIOOpa aJITOPUTMA PEICHUS.
['padmueckoe nmpecTaBieHUe aropuT™Ma peleHus B BUAE OJIOK-CXEMBbI PacyeTa;
MaTEeMaTHYeCKOe MOJICTHUPOBAHUE CTAIMOHAPHBIX PEKUMOB B TPYOUaThIX PEAKTOpPax C
NPSMOTOYHBIM M HPOTUBOTOYHBIM JBMKEHUEM TEIUIOHOCUTENe. Maremaruueckas
MOCTaHOBKA 3aJaud JUIsl PEAKUUH C KOHKPETHOM CTEXHMOMETPUYECKOW CXEMOM.
®opmynuposka 3agaun Ko — 3aaun ¢ HayaJlbHBIMM YCIIOBUSIMU U KPaeBOM 3aJauMl —
3a/1a4d C KPaeBbIMU YCIOBUSAMH. Pa3HOCTHOE mpencTaBiieHHe CUCTEM OOBIKHOBEHHBIX
muddepeHManbHBIX yYpaBHeHHH. [locTpoeHne MHPOPMAIIMOHHBIX MATPUI] ISl BEIOOpA
anropuTMoB pemreHus. ['paduyeckoe mpencTaBieHHe aITOPUTMOB DEIICHHS B BUJE
OJIOK-CXEMBI pacyera;

MaTeMaTU4eCcKoe MOJEIUPOBAHUE HECTAIMOHAPHBIX PEKHUMOB IPOILIECCOB B TPYOUATHIX
peakTopax W UHCICHHBIE aJITOPUTMbl JAUCKPETU3ALMU [JI1 PEIICHUS CUCTEM
muddepeHIIMaTbHBIX YpaBHEHHH € YacTHBIMU MPOU3BOJHBIMU. MaremaTudeckas
MOCTAaHOBKA 3aJaud JUISl PEAKUHH C KOHKPETHOM CTEXHMOMETPUYECKOW CXEMOM.
@opMynUpOBKa HauaJdbHBIX W TPAaHUYHBIX ychnoBuil. J(uddepenimanbupie ypaBHEHUS B
YACTHBIX TMPOU3BOJHBIX - JJUIMNTHYECKOT0, MapabOJMYecKOro W THUIEPOOIUYECKOTO
TUTIOB. ANTOPUTMBI pEIICHHs] YpaBHEHUU Mapaboiludyeckoro Tuma. MaremaTudeckas
MOJIETb XUMHYECKOTO MPEBPALICHUS B U30TEPMHUUECKUX YCIOBUSAX ISl HECTALIMOHAPHOTO
mpolecca B TPyOUaThIX ammaparax ¢ y4eTOM MPOJOJIBLHOTO TMEPEMEIIUBAHUS U C
MpUMEHEHUEM  OJHOTNapaMeTpuyeckod audQPy3noHHOM MOmEnu JyUIsl  OMHCAHUS
TUAPOIMHAMUYECKONW 0OCTAHOBKH B PEAKIIMOHHOM MOTOKE. AJITOPUTMBI PEIICHHS B BUJIE
CHCTEM HEJTWHEHWHBIX YpaBHEHWU, a TakKe OOBIKHOBEHHBIX Ju(depeHIInaTIbHbIX
YpaBHEHUU MIEPBOr0 U BTOPOTO MOPSAAKOB;

MaTeMaTUYECKOE MOJICIMPOBAHUE CTALIMOHAPHBIX PEKHMOB IMPOILECCOB HEMPEPHIBHOU
MHOTOKOMIIOHEHTHOH peKkTudukanuu u abcopbuun. MaTtemaTuyeckoe ONHCAHUE
mpolecca  MHOTOKOMIIOHEHTHOM — peKTH(HKAIMM B Tapeiab4yaroil  KOJOHHE.
MonenupoBanue (a30BOro paBHOBECHS M IIpollecca Maccollepelayd Ha Tapeiikax B
MHOTOKOMIIOHEHTHBIX ~CHCTEMaX. YUeT TeIJIOBBIX OallaHCOB Ha Tapenkax MpH
MOJICIUPOBAHUU TpoOIecCa B PEKTU(DHUKAIMOHHOW KOJOHHE. JIeKOMITO3UITMOHHBIN
QITOPUTM pacyeTa Ipoiiecca peKTH(UKAUKM B KOJIOHHOM ammapare. MaTematuueckoe
OMKMCAaHHUE TpoIlecca MHOTOKOMIIOHEHTHOM abcopOuuyM B HAcaJOYHOM KOJIOHHE.
MopgenupoBanie Impouecca MHOTOKOMIIOHEHTHOW — MacCOllepelaud B CEKUHUSX
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HAcaJloYHOM KOJIOHHBI. AJITOPUTM pELICHHs KpaeBOM 3ajadd I MOJIEIMPOBaHUS
npoiiecca abcopOLUU B HACAIOUHON KOJIOHHE.
3.4. OcHOBBI ONITUMH3ALMN XUMUKO-TEXHOJIOTUYECKUX ITPOLIECCOB:

® peEleHWE 33Jad  ONTUMH3AIMM C  TEPMOAMHAMMYECKUMH, TEXHOJIOIMUECKHUMHU,
SKOHOMHUYECKUMH, TEXHUKO-DKOHOMUYECKUMH M  JKOJOTHYECKUMH  KPUTEPUSIMHU
ontuManbHOCTH. OmnTuManbHble pecypcocOeperatommue XTI, Bpibop kpurepuen
ONTUMAIILHOCTH (esieBbIX (QyHKUUH). DOpMyTUpOBKa MHOTOKPHUTEPHATIBHON 3a1auu
ontumuzaiuu. OcoOEHHOCTH peleHus onTUMH3aunMoHHbIX 3anad XTIl mpu Hanuuum
HECKOJIbKUX KPUTEPHEB ONTHMAJIbHOCTH, OBPAKHOM XapakTepe IeleBol (GyHKIHH U
HaJIMYMU OrpaHuyeHuid 1-ro u 2-ro poxa;

® aNrOpUTMbl OJHOMEPHOM M MHOTOMEPHOM ONTHUMH3alMH. MeTonbl CKaHUPOBAHMA,
JIOKaJIM3alMM 3KCTPEMYMA, 30JI0TOr0 ceueHus u yuces OPuOOHauU B ciiyyae 0JIHOMEPHOI
ONTUMH3ALMKU. MeToabl MHOTOMEPHOH ONTHUMM3AalLMM HYJIEBOrO, IEPBOIO U BTOPOIO
nopsakoB. CHMILIEKCHbIE, CclydailHble M TPaJUEHTHbIE METOJbl MHOTOMEpPHOM
ontumMuzauu. Meron mwrpadHbIX GyHKIUH.

3.5. 3akimo4eHue:

e [pUMEHEHHE KOMIBIOTepHbIX Mozene XTIl npu NpoeKTMpOBaHMM XMMHUYECKHUX
npousBoactB — B CAIIP. 3agaum cucteM aBTOMAaTH3UPOBAHHOIO IPOECKTHUPOBAHUS
(CAIIP) u cTpykTypa CHUCTEM KOMIBIOTEPHOI'O MPOEKTHUpOoBaHUs. MHpopmalnroHHoe U
maremaTnueckoe obecneuenne CAIIP. ABTOMaTH3MpOBaHHOE INPOEKTUPOBAHUE C
IIPUMEHEHHEM KoMmIbroTepHbIX Mozenen XTII;

e qpuMeHeHue KOoMIblOTepHBIX Monened XTIl mpu ynpaBieHUM TEXHOJIOTMYECKUMHU
nponeccamu — B ACYTII. Komnbrorepaoe monenupoBanue XTIl B pexxume peanbHOro
BpemeHu.  Cucrembl  mpsMoro  mu@poBoro  (KOMIBIOTEPHOTO)  YHpPaBJICHUS
TEXHOJIOTHYECKUMHU TporieccaMu. OCOOEHHOCTH peaau3aliii KOMIBIOTEPHBIX MOJeNei
XTII B aBTOMaTU3UPOBAHHBIX CHUCTEMAax YIPABICHUSI TEXHOJIOTMYECKHMH IIPOLIECCAMU
(ACVYTII).

Komnerenuuu ciaymaresieil IpH 0CBOEHUM TUCHHUILINHBI:
IIpousso0cmeenno-mexnonocuueckas 0esmenbHOCmy.

TOTOBHOCTBIO COCTABJISITh MaTEMaTHUECKUE MOJIETIN TUIIOBBIX IPO(ECCHOHATBHBIX 3a/ad,
HaXOJIUTh CIIOCOOBI X PEIeHUI U UHTEPIPETUPOBAThH MPOo(ecCHOHANBHBIN ((U3nYecKuii)
CMBICTI TOJTYYEHHOT0 MaTemMaTHueckoro pesynbrara (I1K-2);

TOTOBHOCTBIO IPUMEHSATH AHAJTUTUYECKHUE U YACIICHHBIE METObI PELLIEHUS TIOCTABICHHBIX 3a/1a4,
HCIIOJIb30BaTh COBPEMEHHBIE HH(OPMALIMOHHBIE TEXHOJIOTUHU, IPOBOJIUTE 00Pa0OTKY
UH(POPMALIUHU C UCTIOIb30BAHUEM MPHUKIATHBIX TPOTPAMMHBIX CPEJICTB JI€T0BOM chepbl
JIeSITEJIbBHOCTH; UCII0JIb30BATh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl JAHHBIX B CBOEH
NpeMETHOM 001acTH, MAKeThl MPUKIIAJIHBIX IPOrPaMM Ul pacyeTa TEXHOJIOTHUECKUX
napameTpoB obopynoBanus (ITK-3);

CHOCOOHOCTHIO OOOCHOBBIBATh MPUHATHE KOHKPETHOTO TEXHUYECKOTO pEIIeHUs P pa3padoTke
TEXHOJIOTHYECKHX MPOIIECCOB; BHIOMPATh TEXHUYECKHE CPEICTBA U TEXHOJIOTUU C YUETOM
IKOJIOTUYECKUX TocneacTBuid ux npumeHenus (I[1K-5);

Hayuno uccrneoosamenvckas 0esamenbHOCmb.

CHOCOOHOCTBIO TUIAHUPOBATH M MMPOBOANUTE (PU3UUECKHE U XUMUUYECKHE IKCIIEPHUMEHTHI,
MPOBOAMTH 00pabOTKY MX PE3yIbTAaTOB U OLIEHWBATH MOTPEIIHOCTH, BbIIBUTaTh TUIIOTE3bI U
YCTaHABIIMBATh I'PAHUIIBI UX IPUMEHEHMS], IPUMEHSTh METO/Ibl MATEMAaTUYECKOTO aHAIN3a U
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M IKCIepruMeHTanbHoro uccienosanus (I1K-15);
IPOBOJUTH CTaHJIAPTHBIE M CePTU(UKAIMOHHBIE UCTIBITAHUS MaTEPUAJIOB, U3/1CTHNA U
TexHosoruueckux mpoieccon (ITK-16);

MCII0JIb30BaTh 3HAHUE CBOWCTB XMMHUYECKUX 3JIEMEHTOB, COEIMHEHUIN U MaTEPUATIOB HA UX
OCHOBE JUTS pelieHus 3a1a4 npodeccuonanbHoil aesteapHoct (ITK-17);
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HCII0JBb30BAaTh 3HAaHHUA OCHOBHBIX (1)I/I3I/IIICCKI/IX TCOpI/Iﬁ JJI pCIICHUA

BO3HHUKAOIINX

¢u3nUecKux 3a/1a4, CAMOCTOSTENFHOTO IPUOOpeTeHHsT (PU3NMUECKUX 3HAHHUM, 1J1sl TOHUMAaHUS

MIPUHITUIIOB PaOOThI MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOISAIINX 32 TPEICIIbI
KOMIIETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-18);

TOTOBHOCTBIO U3y4YaTh HAYYHO-TEXHUYECKYIO HH(POPMAIIHIO, OTEUECTBEHHBIN U 3apyO0eKHbIN

ombIT 110 TeMaTHke uccaeaoBanus (I1K-19);

4, O0beM TUCHUIIMHBI U BUIbI YUeOHOH HATPY3KHU

KommmuectBo Bcero vacos B
3a4ETHBIX €JIUH. ceMecTpe
OO0mas TpyA0eMKOCTh TUCIHIIJIHHBI 3 108
B Tom uncie nHa o6yuenue 3 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexuun 0,89 32
[IpakTuyeckue 3aHATHS - -
JlaboparopHbie pabOTHI 0,44 16
CamocrosiTesbHasi padora 1,66 60
PacuerHo-rpaduueckre paboThI - -
Jlpyrue BuIbpl CaMOCTOSITENBHON pabOThI 1,67 60
Buja urorosoro KoHTpoJist 3HaHui (Audd. 3a4€r) - -

AHHOTanuUA padoyeil NPOrpaMMbl AUCHUIIMHBI

«Dusnyeckasi XumMus uaeaabHoro kpucraia. Kpucramioonruka» (b1.B.0O/1.12)
1. Heab aucuuniauebl — GopmupoBaHue 6a30Boro oobeMa 3HaAHUI 0 3aKOHOMEPHOCTSX
MPOXOXKICHUSI CBETa 4Yepe3 KPHUCTALIbI, a Takke O Haubojee BaXKHBIX ONTUYECKUX
XapaKTePUCTUKAX KPUCTAIIIOB, HEOOXOJUMBIX Ui YCIEIIHOTO OCBOCHHS Kypca TEXHOJOTHUHU

MaTCpHraJIOB U KypCa MECTOAOB UCCIICIOBAHUA.

OcHoBHbBIE 3a/laul — c(HOPMHUPOBATh y CTYJIEHTOB IpPEJICTaBIEHUE O B3aUMOECHCTBUU
CBETOBBIX KOJIEOAHUH C MaTepuajgaMH Pa3IMYHbIX KPUCTAJUIMYECKUX CTPYKTYp, O3HAKOMHUTH C
OCHOBHBIMM OINTHYECKUMHM CBOMCTBAMU KPHUCTAJUIOB, HAYYHUTh NPAKTUYECKOMY IPUMEHEHHUIO
MOJIyYEHHBIX 3HAHUH 715 IPOBEACHUS ONTHYECKUX HCCIIE0BaHNN KPUCTAILIOB.

2. B pe3yabTaTte U3y4eHUs] JUCHMILIMHBI CTYAEHT JA0JI7KeH:

3name:

— 3aKOHOMCPHOCTHU TMPOXOKACHUA HCIOJIAPU30BAHHOTO,

apajIeIbHOTO " CXOIAIIErocs
KpUCTAJLIIOTpapUUECKUX KaTeropui

CKBO3b

a TaKX¢ IOJIPU30BAHHOTO

KpHuCTaJlJIbl Pa3HbIX

— 0 CBA3M OCOOCHHOCTEH CUMMETPUHU BHYTPEHHETO CTPOCHHSI KPUCTAIUIOB C CUMMETPHIA X

(U3MYECKUX CBOWCTB

— OCHOBHBIC ONITHYECKHE CBOMCTBA KpHUCTAJIJIOB U CIIOCOOBI BX U3MEPCHUA

Ymems:

CTPOUTH ONTHYECKHE MOBEPXHOCTH IS Pa3HBIX KpHCTAIOrpadUuecKux KaTeropui
KPUCTAJUIOB M HCIOJIb30BaTh MX I TEOPETHYECKOIO U IPAKTHUYECKOTO aHalu3a
ONTHYECKUX XapaKTEPUCTUK KPUCTAIIIIOB

Ka4eCTBEHHO M KOJMYECTBEHHO OIHMCHIBATh CBOMCTBA KPUCTAIOB, 0OYCIOBJIEHHBIE MX
BHEIIHEH U BHYTPEHHEN CUMMETPUEH

AQHAJIM3UPOBATh ONTHYECKHE CBOMCTBA KPUCTAJUIOB C TOYKH 3PEHHUS OLEHKH MX KadyecTBa
Y IPaAKTUYECKOTO IPUMEHEHHUS

Braoemw:

IIPAKTUYECKUMH HAaBBIKAMU UCCIIEOBAHNS ONTHYECKUX CBOMCTB KPUCTAJIJIOB
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3. Kpartkoe cogep:xanue JTUCUMIIHMHbBI

1. [Tpupona cBera. OCHOBHBIE XapaKTEPUCTHKH CBETOBOW BOJIHBL. Bumbl
noysipu3auuu ceera. [lokasarens NpesloMJIEHHs - BaKHEHIAas ONTHUYECKas XapaKTepUCTHKA
BelecTsa. PakTopsl, BIUAIOIIME HA [TOKA3aTENb MIPEIOMIICHU: INIOTHOCTh U COCTAaB BELIECTBA,
TeMIeparypa, 4acToTa 3JEKTPOMArHUTHBIX KojeOaHuil. MeToasl H3MepeHHs IoKa3aTels
IIPEJIOMIICHUS.

2. OnTtnueckne  noBepxHocTU.  [IoBepXHOCTM — IOKaszarenae  MPEIOMIICHUS
KPUCTAJUIOB PAa3JIMYHBIX Kareropuil. JBolHOe iydenpesnomieHue. BOJIHOBbIE ITOBEPXHOCTH.
IToctpoenne I'roiireHca s pa3iWyHbIX CIy4yacB MAaJEHUs CBeTa Ha KpucTtaul. Onrudeckas
MHAMKATpUCa U €€ HUCIOJIb30BaHUE JUIsl XAPAKTEPUCTUKH ONTUYECKUX CBOMCTB KpPHUCTAIIJIOB
pasnuuHbIX  Kateropuid. [lomydyenuwe — 1uiockonossipuzoBaHHOro  cserta. lIpoxoxnenue
€CTECTBEHHOI'O U IIJIOCKOIIOJIIPU30BAaHHOTO CBETAa 4YEpe3 KPUCTAUIBI CPEJHEH M BhICHIEH
KaTeropuid.

3. IIpoxoxkaeHue IIOCKONApAJUIEIBHOTO MOHOXpPOMAaTHYECKOTO CBETa  4epes
CUCTEMY  «IIOJISIpU3aTOp-KpUCTajuI-aHanu3arop».  PasHocte  xoma  BonH.  KBapiessie
KOMIICHCATOPHI, Ha3HaueHue, Buibl. MHTepdepeHnnonHas okpacka KpucTayuioB. Jlucmepcust
ONTUYECKOM  MHAMKATPUCHI  KPUCTAJUIOB  pPa3JIMYHBIX  cuHroHud.  KonuuecTBeHHas
XapaKTepUCTUKA AUCIIEPCUH CBETA.

4. AHN30TpOIuUs NOIVIOIIEHUSI CBETA: IJICOXpou3M. [IpoxoxkieHue ecTecTBEHHOIO
CBETa Yepe3 CHUCTEMY IIOJAPU3ATOP-KPUCTALI-aHANIM3aTop». KOHOCKONHS KpUCTaLIOB.
OnTuueckas aKTUBHOCTb KPUCTAJIJIOB. Bpamenue IJIOCKOCTH HOJIIPU3ALU Y.
Maruauroontuyeckuil 3pQPeKT B KpucTajiax.

S. [IpuMeHEeHHEe ONTHYECKMX METONOB Ul OLIGHKM KauyecTBa KPHUCTAJLIOB.
[Tre300nTHYECKHH APPEKT B KpHCTALIAX M €r0 XapaKTepUCTHKA C MOMOIIBIO TeH30pa 3-TO
paHra. DJIeKTpOONTHYECKHH A3PPEKT B KpUCTALIAX U €ro XapaKTepUCTHKA C IOMOIIBIO TEH30pa
4-ro paHra.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHBIX B akanem.
Bunasr yue6HOM paboThI €IMHULIAX qgacax

O0masi Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 4 144
AyIHMTOpHBIC 3AHATHS: 2 64
Jlexuuu (Jlek) 1 32
[Tpaktuueckue 3ansatus (I113) - -

JlabopaTtopusbie padoTsl (JIP) 1 32
CamocrosiTesibaas pa6ora (CP): 2 80
Bua KOHTPOJIA: 32a4eT ¢ OLeHKOM - -

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«Teopus pocra kpucramwios» (b1.B.0O/1.13)

1. Heab AMCHUIVIMHBI — TIOATOTOBKAa KOHKYPEHTOCHOCOOHBIX  CIIEUAIUCTOB IS
MoJIpa3/ielIeHui LIEHTPOB BBICOKMX TEXHOJOTHMH B oOiacTu pa3pabOTKW M IPUMEHEHUs
HOBBIX ~ MOHOKPHUCTAUIMYECKMX  MaTepHajioB,  BIAJCOIUX  (pyHIaMEeHTaJIbHBIMU

TeopeTI/IquKI/IMI/I OCHOBaMH 3TOI>'I HaYKI/I KaK HCU3MCHHBIMU U HeCTapeI-OIIII/IMI/I B Hpouecce
Hay4YHO-TEXHUYECKOTO PAa3BUTHUS €€ aClIeKTaMHu.
OCHOBHBIE 3a/1a4H:
— MOATOTOBUTH CHEIHMAIUCTOB BJIaACOMUX (yHAAMEHTaTbHBIMA OCHOBAMH YIPaBIICHUS
MPOLIECCAMU 3aPOKJIEHUS U POCTa MOHOKPHUCTAJIIOB;
— TOJTOTOBHUTHh  CIECHHAIMCTOB  BIAJCIONIMX  TEOPETUYCCKMMHU  OCHOBAaMH  POCTOBOTO
dhopmMo0oOpa3oBaHUsT MOHOKPHCTAIJIOB KaK OCHOBHOTO MHCTPYMEHTA JUAarHOCTHKU KadyecTBa
POCTOBBIX MPOLIECCOB;
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— MOATOTOBUTH  CHEIHAIUCTOB, OPUEHTUPYIOIIMXCS HA  OCHOBE  OOIIMX  3aKOHOB
KpUCTAZIOOOpa3oBaHuss B Bompocax (yTYpoJOTMU pa3BUTHUS METOJOB BbIpAlMBaHUS
MOHOKPHUCTAJLIOB.

2. B pe3yabrare udydyeHus JUCHUIIHHBI 00yUYAIOUIUIiCS 10/KEH

3HaMb.

- 3aKOHBI, YIPAaBISAIOLIUE €CTECTBEHHBIMU POCTOBBIMU (POpMaMH MOHOKPHCTAJIOB; 3aKOHBI,
YIPaBIISIONIUE MPOIIECCAMU POCTAa MOHOKPHCTAIUIOB U ITyTH CTAOMIIM3AI[UH 3TUX MPOIIECCOB;

ymems.

-HCTIOIh30BaTh MOP(OIOTHYECKHEe TPHU3HAKK PACTYIIET0 MOHOKPHCTANIA JJIs YIpaBIICHUS
IIPOLIECCOM €0 POCTa;

e1aoemn:

- HaBBIKAMHU TEOPETUYECKOI'O aHaIM3a pPA3JIMYHBIX IPOIECCOB POCTAa MOHOKPUCTAUIOB Ha
OCHOBaHMHU (yHIAMEHTAIBHBIX 3aKOHOB KPUCTAIUIO00PAa30BaHMSL.

3. Kparkoe cogep:kanue JTUCHUANIHHBI®

1. Beenenue. Mcropus Bonpoca.

CBs3p Kypca € APYIMMH CIEHHAIbHBIMUA AMCHMIUIMHAMU. Llenb, 3amauu u CTpyKTypa
kypca. [lopsimok mpoxokaeHust Kypca. Tpu Tmepuona HCTOPUU Pa3BUTHUA TEOPUU pOCTa
kpuctaios: k. B. T'u6oc, I1. Kropu, 0. (I'.) B. Bynbd u ux paGotsl B 0651aCTH TEOPUU pocTa
KpuctauioB.  DEHOMEHOJIOTMYECKME UM aTOMApHOCTPYKTypHble  Teopuu.  Pa3Butue
atomapHocTpykTypHoro mnoaxojga ot B. Koccens m WM. H. Crpanckoro no II. beHHewsl.
Jucnokanmonusiii Mexanu3m pocta B. baprtoka, H. Kabpepsr u ®@. K. ®panka. Pabotsl A. A.
YepHoga.

2. DEeHOMEH IJIOCKOTPaHHOCTU KpucTaiia. Makpo- U MHUKpOrpanu. Buuunanuw.
N30rHyTHIi KpUCTaI.
3. PoctoBbie gopmbl. CamononoOue uneanbHoro kpuctamia. LleHTp 3apoxaeHus

kpuctamia. [lupamuasr pocra. Cektopsl pocta. EcTeCTBEHHbIE UM HMCKYCCTBEHHBIE TI'paHU
kpuctaiia. [lceBnorpanu kpucrannia.

4. Koadduuuent dopmsl rpanu kpucramia. KosdduuumeHnt ¢opmbl nmupamMubl
pocra.

S. [TepBoe HauagO TEPMOJUHAMUKH JUIs PACTYIIETO KPUCTAJLIA.

6. Btopoe Hauamo TepMoaMHaMHUKHU Uil pacTymiero kpucramia. OObeInHEHHOE

NIEPBOE U BTOPOE HAYAJI0 TEPMOJAMHAMUKH JIJISl pACTYILETro KpucTayuia. JIaOMiIsHOCTh paBHOBECHS
pacryiiero kpucramia. [loTeHIuanbHbIH Oapbep pocTa pacTyIIero KpUcTasia.

7. TepMmoauHaMuyeckue NOTEHIMAIbI PACTYIIEro KpHcTaa.

8. VpaBuenue (npaBuiio) Bymnsda.

9. JlelicTBuTENnbHBIE, BBIPOXKIEHHBIE M MHHMMBbIE TI'pDaHU KpHCTalIoB. BekropHas
¢dopma ypaBHeHus Bynbda.

10.  VYkazaTenbHass MOBEPXHOCTh YAENbHOW CBOOOJHONW IOBEPXHOCTHOH 3HEPruu

KpucTaia (yka3aTenabHasi TIOBepXHOCTh JpeHdecta). CHHTYIsIpHBIE TpaHu KpucTayuia. [Ipupoaa
creuu(pUYHOCTH OTPAHKU JAHHOTO BHJA KPUCTAJUIOB.

11. HepaBHoBecHBIN Tpoliecc 3apoxACHUS U pocTa KpucTamuios (mporecc Bombpmepa-
Beb6epa). OcoObie Touku mpouecca Bombmepa-Bebepa: paBHOBecHass TOUKa, TOUKa mepernda u
TOYKa HYJIEBOTO 3HadeHUs SHepruu [mOOca. YHUBepcaibHas KpuBas mporiecca Bosbmepa-

BeGepa.

12. CnoHTaHHOE 3apokJIeHHe Kpuctauia. KpuTuueckui paguyc KpUCTALTAYECKOTO
3apopiiia. MTHKyOalnoHHBINA IEPUO KPUCTALTU3AIINY.

13. Cwia KpHUCTAINIM3alMOHHOTO JaBiieHHus. CoCTaB CWIbl KPUCTAIU3ALMOHHOIO

JaBiieHUs:: o0ObeMHas CWia, MOBEPXHOCTHAs CWIa M CHUJa BHEIIHEro AaBlieHHs. BekTopHas
JarpaMma cocTaBa CHJIbl KPUCTANIN3AaLMOHHOTO 1aBICHHUS.
14.  KpucramumsaunonHoe pasineHue. CocTaB KpHUCTAUIM3ALMOHHOIO JIABJICHMS:
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00BEMHOE JJaBJIEHUE, IOBEPXHOCTHOE JABJICHUE U BHELIIHEE AABICHUE.

15. CocraB KpHUCTAUIM3aLMOHHOTO JIaBJIEHUS U CWIbl KPUCTAIU3ALUOHHOIO
naBieHust B npouecce Bosbmepa-Bebepa. VYHuBepcanbHble 3aBUCHMOCTH KOMIIOHEHTOB
KPUCTAJUIM3ALMOHHOTO JABJICHUS OT pa3Mepa KpucTaia.

16.  DxcnepuMeHTaIbHOE OIpeIeIeHue TOBEPXHOCTHOIO U 0OBEMHOI0 AABJICHUN NPH
KpUCTAUIM3alud. BO3MOKHOCTb IMOJYyYEHUH CBEPXBBICOKMX JABICHUN IIPU KPUCTAJUIM3ALUU
HAaHOKPHCTAJIOB.

17.  TlonydeHue anMa3HBIX IUICHOK.

18.  3aBucumocTbh 00bEMa KpHCTajia OT KOHIIEHTPALUU KPUCTAIIIM3yeMOr0 BELECTBA
B KpUCTAJUIM3aLMOHHOM cpene. Ciydyail HEOrpaHMYEHHOM KpUCTAJJIM3ALMOHHON CpEIbl.
3aBUCMMOCTh 00BEMa KpHCTalJla OT M3MEHEHUs 00beMa KPUCTALIM3ALMOHHON Cpeipl.
[TpenkpucTaian3aluOHHbIE CPEBI.

19.  VYpaBHeHME COCTOSHUS PACTYILEro Kpucrauia.

20. Iloctymar o0 CyHIeCTBOBaHMU  (DM3UKO-XMMHYECKOTO  PABHOBECHS IS
MaKpOKPHUCTAJIOB.

21. N300apHbIil pocT KpUCTaUIa M3 paciulaBa MM YHCTOW MapoBO (a3l WM H3

pacTBopa MpU MOCTOSHHOW KOHIEHTPALWU U MPU MOCTOSHHOM 00beMe KpUCTAIU3alMOHHON
cpenbl. YpaBHeHune Tomcona-KenpBHHA I pacTylMX KPUCTAJUIOB IPHU MEPEOXJIAKICHUN
KPUCTAJUTM3AIMOHHON cpenlbl. 3aBUCHUMOCTh pa3Mepa KpHCTaula OT MepeoxXJIaxIeHUs
KPUCTAJUTU3AI[MOHHON Cpe/Ibl B HEPABHOBECHOM IIPOILIECCE.

22.  H3oTtepMuyeckuii poCT KPUCTAJUIOB U3 paciljlaBa WM YUCTON MapoBOM (a3bl, UIU
W3 pacTBOpa MPU IMOCTOSHHOM KOHIIEHTPAIMM M TMOCTOSHHOM O0BEME KPHUCTAJITU3AIIMOHHOMN
cpensl. YpaBHenue TomcoHa-KenbBuHA Ui pacTyliero KpucTaljia MPU TMEPECHICHUH IO
JABJICHUIO. 3aBHCHMOCTh pa3Mepa KpHCTaula OT BHEIIHETO JaBJICHHUS B HEPABHOBECHOM
IpoLecce.

23. N306apHO-U30TEPMUUECKUA POCT KPHUCTAJUIOB NPU W3MEHEHHWU KOHLIEHTPALUU
win o0beMa KpPUCTAIIU3AIMOHHON cpedbl. YpaBHeHHe TomcoHa-KenbBuHa I pacTyiero
KpUCTAJJIa TPU KOHIIGHTPAIIMOHHOM TIEPECHINICHNH. 3aBUCUMOCTh pa3Mepa KpucTala OT
KOHIIEHTPAIIMOHHOTO TIEPECHIIIEHUS] B HEPAaBHOBECHOM IIpoIIecce.

24, PaBHoBecHass mMeractaOunpHas 00JacTh  KpUCTAUIM3AIMU. PaBHOBECHOE
MEPEChIlleHne KPUCTAUIM3AIMOHHOM Cpebl MO TeMIepaType, NaBICHHIO, KOHIIEHTPALUUd U
o0beMy 3TO# cpenpl. PaBHOBeCHOE BO3MYIIEHHE PaBHOBECHOTO TIEPECHINICHHUS PACTYIIEro
KpHUCTaJIa.

25.  HepaBHoBecHas MeracTaOwiIbHas o00JacTh KpucCTaLIM3anuu. HepaBHOBECHOE
MePEeChIIIeHNe KPHUCTAUIM3AIMOHHOM Cpelbl MO TeMIeparype, NaBlICHHUIO, KOHIIEHTpAlUU U
o0vemy 9TOi cpenbl. HepaBHOBecHOE BO3MYIIEHHE PABHOBECHOTO COCTOSIHUS PaCTYIIETO
KpHUCTaJIa.

26.  JludpdepeHunanbHoe  ypaBHEHHE  MajoOro  HEPABHOBECHOTO  BO3MYILIEHHS
pacTyIIero Kpucramria.
27. Pemenue  nuddepeHIMaTbHOTO  ypaBHEHHS  MaJlor0  HEPaBHOBECHOTO

TFapMOHUYECKOT0 BO3MYILEHUS pacTylero kpucramia. Ctabunusanus 1a0MIBHOCTH PacTyILEro
KpHUCTaJlia IPX TAKOM TapMOHUYECKOM BO3MYILEHUH. AHAJIOTUS ¢ MasiTHUKOM Kanuipl.

28.  Crabunmsanus JTaOMIBLHOTO PAaBHOBECHS PACTYIIETO KPHUCTAaUIAa MPH TEIIOBOM
(GIIyKTyallMOHHOM HEPaBHOBECHOM BO3MYILEHUHM KPUCTAJUIM3ALIMOHHOM cpelbl. YCIIOBHS, MPH
KOTOPBIX HACTyMAaeT Takasi CTa0MIIn3alus.

29. PaBHOBecHas W HEpaBHOBECHAs MHOXECTBEHHas Kpucramauzanus. [IpusHaku
3THX BUJIOB KPUCTAJTU3ALIUH.
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4. O0beM y4eOHOI JUCITUNJIMHBI

B 3aueTHbIx B akanem.
Bupl yaeOHOM paboThI eIIMHUIIAX qacax

OO0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 3 108
AYAUTOpPHBIE 3aHATHS: 15 48
Jlexuunu (Jlek) 1 32
[Tpaxktrueckue 3ansarus (I113) 0,5 16
JlabopaTtopHbie padoTsr (JIP) - -

CamocrosiTesibHas padora (CP): 1,5 60
Bua KOHTpPOJIA: 3a4eT ¢ OLEeHKO - -

AHHOTanuA padoyeid MPOrpaMmMbl JTUCUUILIMHBI
«JlomostnuTenbuble riaassl pusuxkuw» (b1.B.0/1.14)
1. Henu u 3aga4u AUCHUILIMHBI

Leqbl0 TUCHMIJIMHBI SBISETCS MPHOOpPETEHHE CTYIEHTaMU 3HAHUI 10 OCHOBHBIM
pazzaenaM GU3NKU U YMEHHIO IPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX IUCIUIUIMHAX.

OCHOBHBIMH 32/1a4aMU JMCIUILUIMHBI, PEIICHHE KOTOPHIX 00ECIIEYNBAET JOCTHKCHHE
LENH, ABISI0TCA: (POPMUPOBAHUE MTPEICTABICHHUI 00 OCHOBHBIX (DU3MUECKUX 3aKOHAX MPUPOJIbI
¥ METOJIaX TEOPETUYECKUX MCCICOBAHNIN pa3IMIHbIX (PU3UUYECKUX SBICHUH, a TAK)KE 1aTh
MPEJICTABICHUS O COBPEMEHHBIX 3KCIIEPUMEHTAIBHBIX METOaX UCCIIEeIOBAHUS.

2.  TpeGoBanus K pe3yjbTaTaM 0CBOECHHS AUCHUIIUHBI

N3ydyenne kypca Qu3uku MpH MOATOTOBKEe OakanmaBpoB Mo HampasieHuro: 18.03.01
XuMHY€ECKasi TEXHOJIOTHS

CHOCcOOCTBYET MPUOOPETEHUIO CIIEAYIOIUX KOMIIETECHITHI:

[InanupoBaTh M NPOBOAUTH (PU3MUECKHE HKCIEPUMEHTHI, IMPOBOJUTH 0OpabOTKY HX
pEe3yNbTAaTOB M OLIEHUBATh MOTPEIIHOCTH, BBIABUTATh TMIOTE3bl U YCTAHABIMBATH I'PAHMIIBI UX
npumenenus (ITK-16).

Hcnonb30BaTh 3HAHUS OCHOBHBIX (DM3MYECKUX TEOpUH Ui pELIeHHH BO3HUKAIOLIMX
bu3nyecKux 3aaad, CaMOCTOATEIbHOTO0 MPUOOpeTeHHs] (PU3MUECKUX 3HAHWUM, JUISI MOHMMAHUA
OPUHIUIIOB paboThl MPUOOPOB M YCTPOMCTB, B TOM YHCJIE BBIXOMAIMX 3a MPEAeibl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (OITK-19).

B pesyabTare n3dy4eHusi JMCHHMIJIMHBI CTYACHT J0JI7KEH

3HATh!

- (hu3MYecKre OCHOBBI KBAHTOBOM CTATUCTUKH (MCXO/HBIE «0a30BbIe» MOJI0XKEHHS, OCHOBHbIE
KBaHTOBBIE CTATUCTHUECKHE paclpeesieHus);

- QJIEMEHTBI 30HHOM TEOPHUH IIPH TPAKTOBKE PA3JIIMYHBIX CBOMCTB METAJIJIOB, TUJIEKTPUKOB U
MOJIYTIPOBOTHUKOB;

- 6a30BbIe (PU3MUECKHUE MOHATUS O KBAHTOBBIX TEOPUAX TEIUIOEMKOCTH (Ha IpUMepe
KPUCTAJITMYECKUX Tel);

- QJIIEMEHTHI (PU3UKH TBEPJIOTO TeJa (UCXOAHbIE MOHATHUS O KpUCTAIIIOrpaduu, TUIAX
KPUCTAJITMYECKUX CTPYKTYP; CBEACHHUS O SIBJICHUU U KBAHTOBOM TPaKTOBKE
CBEPXIPOBOJUMOCTH).

yMeTb:

- TPUMEHATb  MCXOAHble  ¢u3MUeckue (TEOpeTHYeCKHe) 3HAHUS TOpU  pelleHUH
poQ)eCCHOHANIBHBIX 33714,

- TPOBOAMTH OIEHOYHBIE pAcuéThl W OCYIIECTBIATH (HA KayeCTBEHHOM YpPOBHE) aHaIIU3,
HaOJIFOJaeMBIX SABJICHUN.

BJIA/IETh.

- HaBbIKaMU OOOCHOBaHUSI CBOUX CYXKIEHUH, YTO CHOCOOCTBYET MPaBUILHOMY BBIOOpY
METOJMKH ITPOBOAMMOIO CTYJEHTOM HCCIIEOBAHMUS.
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3. Kparkoe coaep:xaHue IUCUUILIMHBI:

Cemectp 4
1. DyieMeHTHI KBAHTOBOW CTATHCTUKH
DJIeMEHThl KBaHTOBOM cTaTUCTUKU. KBaHTOBas cucteMa M3 OJMHAKOBBIX dYacTull. [Ipunummn
TOX/IECTBEHHOCTH OJWHAKOBbIX YacTUll. CUMMETPUYHBIE W HECHUMMETPUYHBIE BOJIHOBBHIE
(YHKIIMH, OMHCHIBAIOIIUE COCTOSIHUS TOXKICCTBECHHBIX MHUKPOYACTHUI. BO30OHBI U (EPMHOHBIL
[Tpunmun Ilaynu. KBaHTOBBIE cTathcTHyeckue pacnpeaeneHus bose-Oinmireitna u depmu-
Hupaxa. BeIpoXKIeHHBIN 3JIEKTPOHHBIN ra3 B KpUCTAJIaX (METaJUIbl).
2. MetaJuibl, IN3JIEKTPUKH U MOJYIPOBOIHUKH C TOYKH 3PEeHUSI 30HHOU TeOpHH
OHeprerudeckue 30HbI: cratucTuka @epmu-lupaka, »sHeprus Depmu. OIEKTpoH B
NePUOANYECKOM ToJie Kpuctamia: 3¢pdeKTUBHAS Macca dJIEKTPOHa.
3. DaeMeHTHI (pU3MKH TBEPAOIO TeJa.
Ouzuka TBEpHoro Tena (DTT): ompenenenue, CBA3b C APYTUMHU JUCIHUIUIMHAMHU, OOBEKTHI
U3ydeHHs, Kpyr pemaembix 3amad. CBs3b ¢ Kpucramwiorpadueit, KpUCTAUIOPU3IUKOW U
kpuctauioxumued. KonaeHcupoBanHoe coctostHue. I[loaxon K omucaHuio TBEPABIX Tell
Crpykrypa kpuctamioB. Cummerpuss ©  (U3WUECKHE CBOWCTBA KPUCTALIOB. THIIBI
KPUCTAIIIMYECKUX CTPYKTyp (oOmiasi xapakrepuctuka). [[MOTHBIe ymakoBKH: KyOudeckas H
reKcaroHajibHass (Ha KayecTBEHHOM ypoBHeE). [loHsiTue o cBepXImpoBOAUMOCTU (KBAaHTOBBIE
MPE/ICTaBICHUS Ha KAYECTBEHHOM yYpPOBHE).

4. O0beM y4eOHOH JUCHUILJIMHBI

Buiisl yueHo# paboTs: B 3agernbix | B akangewm.
eIMHUIIAX qacax

OO01asi TPY10eMKOCTh JTHCHHUIIJIMHBI 10 YYeOHOMY IJIaHY 3 108
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexuuu (Jlek) 0,44 16
[IpaxTuueckue 3ansatus (I113) 0,44 16
JIaGopatopusbie pabotsl (JIP) - -

CamocrositesbHas padora (CP): 1,11 40
Bua koHTpOJISA: IK3aMEH 1 36

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«JlabopaTropubie padoTsl no ¢puzndeckoii xumun» (b1.B.0/1.15)
1. Hesan u 3a1a4M TUCHUTLTHHBI
Leap AUCHUIUIMHBI — O3HAKOMHUTH W PACKPHITH BO3MOXXHOCTH OCHOBHBIX 0a30BBIX
DKCIIEPUMEHTAIBHBIX METOAOB (PU3NYECKOW XUMHH, HAYYUTh CTYyJEHTa BHUICTh O0JACTH U
mpesebl MPUMEHEHUS 3TUX METOJIOB HCCIICIOBAHUS, YETKO MOHMMATh WX NPUHIUMHATBHBIC
BO3MO>XHOCTH M OTPAaHUYCHUS MIPH PEIICHUN KOHKPETHBIX SKCIIEPUMEHTAIBHBIX 3a7a4.
3agaun W3y4YeHUs IUCIMIUIAHBI CBOAATCS K (DOPMHPOBAHUIO y CTYJICHTA TBOPYECKOTO
MOJIX0Ja K Pa3BUTUIO HABHIKOB (PM3UKO-XMMHUYECKOTO HCCIIEOBAHUS, TPAMOTHON MOCTAaHOBKE
1a00paTOPHOTO HMCCIICIOBAHUS M HAXOXKJIEHUIO MyTEeH €ro pealn3allud, aHajn3a U 0000IIeHuUs
MOJTyYEHHBIX IKCIIEPUMEHTAIBHBIX PE3YIbTATOB.
2. B pe3yabTare uzydenusi kKypca «Jladoparopubie padoThl o (pU3N4eCKOl XUMHI)
CTY/IEHT J0JIKEeH:
Ooénadamp cnenyromumu npodeccuonambHbMu KomneTeHmsaMu (11K):
—  CIOCOOHOCTBIO MPOBOJUTH CTAHIAPTHBIC W CEPTH(GHUKAIIMOHHBIC WCIBITAHUS MaTepUaJIOB,
u3nenuit u TexHojoruueckux nporeccon (IK-17);
—  CIOCOOHOCTBIO HCIIOJBb30BaTh 3HAHUE CBOMCTB XUMHYECKHX 3JEMEHTOB, COCIWHEHUN U
MaTepHaJOB Ha MX OCHOBE JIJIS peIIeHus 3a1ad npodeccruonansHoi aesrenproctu (I1K-18);
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— TOTOBHOCTHIO HCHOJb30BaTh 3HAHMUS OCHOBHBIX (PU3UYECKHX TEOpUHA HJIs pelleHus
BO3HUKAIOIIUX (PU3NUECKUX 33/1a4, CAMOCTOSITEILHOTO NpUoOpeTeHHs (PU3HMUECKUX 3HAHUM,
JUIS TIOHMMAaHMsI IPUHLIMIIOB paboThl MPUOOPOB M YCTPOWCTB, B TOM YHUCIIE BBIXOIAIINX 32
npeJieNbl KOMIIETCHTHOCTH KOHKpeTHOro HampasieHus (ITK-19).

3namo:

— TIPUHLHUIBI paOOTHI U CXEMBI HCTIOIb3YEMbIX U3MEPUTENbHBIX YCTAHOBOK;

— BO3MOXKHOCTH METOJIOB CIIEKTPOXUMUU ISl POBEACHUS KaUeCTBEHHOTO M KOJIMYECTBEHHOTO
aHaJIM3a XMUMHYECKUX CHUCTEM, OIpPEAETICHUS TEPMOJMHAMHUYECKUX CBOMCTB XUMHYECKHX
BEILIECTB;

—  KOHAYKTOMETPUYECKHUI u MOTEHIIMOMETPUYECKUI METO/IbI HaXOXJICHUS
TEPMOJMHAMHYECKUX XapaKTEPUCTUK JIIEKTPOJIUTOB (akTUBHOCTEH U KO3(h(UIHMEHTOB
AKTUBHOCTH, KOHCTaHTbI AUCCOLMALIMH, TEPMOAMHAMUYECKUX XapPAKTEPUCTUK PEAKIINN);

—  (UBHKO-XMMHYECKHE METOJbl MCCIENOBaHMs U aHanu3a (a30BbIX PAaBHOBECHI B OJHO- U
MHOTOKOMIIOHEHTHBIX CHUCTEMAaxX, IIyTH MOCTPOEHHUS (Pa30BBIX TUArpaMM COCTOSIHUS;

— DOKCHEpPUMEHTaJbHbIE METOJbl M3YyUEHUS KHHETUKH XHUMHUYECKUX PpEeaKlUid, CIOCOObI
orpezeNeHuss KOHCTAaHT CKOPOCTEH U MOpsAIKa XUMUUECKUX PEaKIUi.

—  KaJIOPUMETPUYECKUE METOIBI ONPEACICHUS TEIUIOEMKOCTH, TEIUIOBBIX 3((GEKTOB M APYTHX
TEPMOXUMHUYECKHUX CBOMCTB H3ydaeMbIX OOBEKTOB.

Ymemu:

— IPUMEHATH TEOPETUYECKHE 3HAHMSI U OKCIEPUMEHTAJIbHbIE METOJbl HCCIEIOBAaHUS
(Gu3nIeCKOil XMMHUK TIPU peIIeHUH MPOo(hecCHOHANBHBIX 3a/1a4;

— cdopmynupoBath MmpobieMy U OOOCHOBaTh BBIOOP HSKCHEPUMEHTAILHOTO MeETOoja
WCCJICIOBAHMSI, TIOCTABUTD LIETH U 3a/1a4l U HAMETHUTH IMYTH UX JOCTUKCHHUS,

— TPOBECTH MaTeMaTW4YecKyl0 O00pabOTKy OSKCIIEPHUMEHTAJIBHBIX JaHHBIX Ha 0ase
TEOPETUYECKUX 3HAHUHU N0 (PU3HUECKON XUMUU;

— TPEACTaBJIATh JaHHbIE JJAOOPATOPHOIO MCCIENOBaHUA B rpaduueckoil popme U Ha OCHOBE
MOJIyUEHHBIX 3aBHCHUMOCTEH OIpenensiTh COOTBETCTBYIOIIME TEPMOJMHAMUYECKHE H
KMHETUYECKUE XapAKTEPUCTUKN XUMHUECKON CUCTEMbI U XMMHUYECKOT O IIPOLECCA;

— TPOBOAUTH AHAIU3 M KPUTHUECKU OLIEHUBAThH IOJIyYEHHBIE IKCHEPUMEHTaJbHbIE JTAaHHBIE,
000011aTh U J1e1aTh 000CHOBAHHBIE BHIBOBI Ha 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaoemy:

— KOMIUIEKCOM COBPEMEHHBIX JSKCIIEPUMEHTAIBHBIX METOJI0B (U3NYECKOM XUMUU Jis
pelIeHNs KOHKPETHBIX HCCIIEI0BaTENbCKUX 3a/1a4;

— DKCHEPUMEHTAJIbHBIMH METOJAMHU MCCIEAOBAHUSA COCTOSHUS XMMHUYECKOTO PABHOBECUS U
KMHETUKH XMMHYECKOI0 IIpoLecca.

— npuemMaMu oOpaOOTKM TOJYyYEHHBIX OIBITHBIX IAHHBIX JUISl BBISIBICHHS W YCTAHOBIIEHUS
B3aMMOCBS3€H MeXay TePMOJMHAMUYECKHMMH CBONCTBAMHM W (U3NYECKUMHU MapaMeTpaMu
npolecca;

— 3HaHUSMU OCHOBHBIX 3aKOHOB (DU3MUECKON XUMHH IJI COJIEpKaTelbHOM HHTepIpeTalnun
MOJIy4YEHHBIX IKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

3. Kparkoe conepxxanue Q1M CUMIIITHHbBI
[Ipumenenne MeToA0B  (U3UKO-XMMHYECKOTO HCCIEAOBAaHUS JJs  ONpEIeNICHUS
TEPMOJMHAMHYECKUX U KHHETHUECKHUX XapaKTEPUCTUK XUMUUECKUX CHCTEM.
CnekTpoxumMHuyecKkHe MeTOAbl HccjedoBaHMsA. KauecTBEHHBIN aHanu3 BellecTBa

(ompezneneHne MEXbSIEPHBIX PACCTOSHUM, MOMEHTOB HHepIHM MoJekyn). Omnpenenenue

KOJIMYECTBEHHBIX XapaKTEPUCTUK (CTENEHH JUCCOLMALMM W KOHCTaHTHl JAMCCOLUAINU

AIIEKTPOJINTOB, TEMJIOEMKOCTH BEILIECTBA).

JaeKkTpoxumMudYeckue wmeroabl wucciaenopanus. Konaykromerpusi. OmnpeneneHue

KOHCTAHTBl JIMCCOLMAIMK CJA00TO 3JIEKTPOJMTA, CTENEHH JUCCOIMALUHU, 3IIEKTPHYECKOU
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IPOBOJUMOCTH  IpU  OECKOHEYHOM  pa30aBIeHUM  KOHIYKTOMETPUYECKUM  METOIOM.
ITorenumomerpusi. OnpeneneHre TEPMOJAUHAMUYECKUX XapAaKTEPUCTUK XUMHUYECKON peakluu

(AH®, AG°, A,S°), TemneparypHoro kosdduuuenta DIC (dEO/dT ), crangaptaoii DJIC

(E®), uzyuenwue BAMsHHS 100aBOK Ha IMOTEHIIHAI DJICKTPO/IA.

®a3oBoe paBHOBecHE B OJHOKOMIIOHEHTHBIX cHcTeMaX. DOU3MKO-XMMHUYECKHIt
aHaiu3. l3ydyeHune 3aBUCHMMOCTH CBOWCTB CHUCTeMBl OT €€ cocTaBa. KpuBbIe OXJIaKICHUSI.
Ornpezenenne coctaBa 3BTEKTUUECKOW cMmecu. [locTpoeHue nuarpamMm KUIIEHHS W JAHarpamm
MJIaBKOCTU I OWMHApHBIX cucTeM. OrpaHu4eHHass pPacTBOPUMOCTh B TPEXKOMITOHEHTHBIX
CHCTEMax.

XuMnuyeckoe paBHoBecue. OrmnpeneneHUE KOHCTAHThI XHMMHUYECKOTO PABHOBECUS H
TEIUIOBOTO 3P PeKTa XUMUIECKOW PEaKIIuy Ha MPUMEPE PEAKIINI pa3IoKEHUsI.

TepMoxumusi. Kajgopumerpusi. Onpenenenue TEMI0EMKOCTH BEIIECTB
KaJIOPUMETPUUECKUM METOJIOM.

4. O0beM y4eOHOH JUCHUILJIMHBI

. B 32aYeTHBIX B aKaJieM.
Bupabl yueOHoii padoThI

eIUHHUIAX yacax
O0mas TpyA0eMKOCTb I CHUILTHHBI 110 y4eO0HOMY 30 108
IUIAHY '
AyIMTOpHBIE 3aHATHS: 0,89 32
JlaGoparopust 0,89 32
CamocrositesbHas padora (CP): 2,11 76
Buja koHTpOJISI: 3a4eT / IK3aMeH - 3ayer

AHHOTanus padovyeil NPOrpaMMbl JUCHUIIMHBI
«OcHoBbl kBaHTOBOI xumun» (b1.B.0/1.16)
1. Heap aucuMnInHbI

— JIOTHYCCKH OPraHu30BaHHOI'0 O3HAKOMJICHHUSA C OCHOBHBIMHU ITOHATHAMUA COBpeMeHHOfI
KBaHTOBOM XHUMUU,

— MHU3Y4YCHHA OCHOBHBIX KBAHTOBO-XMMHUUYCCKHX MCTOAOB pacdy€Tta CTPOCHHUA H CBOMCTB
XUMHNYCCKHUX CUCTEM,

— O3HaKOMJICHUs C OCHOBHBIMH npeaAcCTaBJICHUAMU (o) XHUMHYICCKOU CBsA3U u
MCIKMOJICKYIIIPHBIX BSaHMOHeﬁCTBHHX;

— O3HaKOMJICHUS C OCOOCHHOCTSIMU XUMHYECKOMN CBs3U, MCKMOJICKYIISIPHBIX
BBaHMOHCﬁCTBHﬁ U CBOICTB MOJICKYJIAPHBIX CUCTEM U MTOJIUMCEPOB;

— THpUOOpeTeHHs] HaBBIKOB pabOThl C OCHOBHBIMU KBAHTOBO-XUMUYECKUMHU KOMIIBIOTEPHBIMU
IIpOrpaMMaMHu, MCIIOJIb3yEMbIMHU Ha NIPAKTUKE.
2. B pe3yabrare M3yYeHHs AUCHUILIMHBI 00y4YalOIIMiics MO NporpaMMe OakajaBpuara
JMOJIKEH:
Obnadams cnenyromumu npodeccuonansubivu (I1K) komnereHnusMu:

— TOTOBHOCTh INPUMEHSATh AHATUTUYECKHE WM YHMCIECHHBIE METOJbl PEIIECHHs IIOCTaBIECHHBIX
3aJa4, MCI0JIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOIHH, TPOBOAUTE 00pabOTKY
uH(pOpMallMd C  HCIOJIb30BAHMEM  MPUKIAJAHBIX  MPOTPAMMHBIX  CPEIACTB  cdepbl
npo¢eCCHOHATIBHON J1eATeNbHOCTH, UCIOJIb30BATh CETEBbIE KOMIBIOTEPHBIE TEXHOJIOTUU U
0a3pl TaHHBIX B CBOEH NpodecCHOHANbHOM 00JaCTH, MAKeThl NMPUKIAJAHBIX MPOrpaMM IJis
pacdera TEXHOJIOTHYECKHX MmapameTpoB obopynosanus (I[1K-2);

— CIIOCOOHOCTH IIAaHUPOBATh W IIPOBOAUTH (bl/ISI/I‘ICCKI/IC U XHUMHYCCKHUE OKCIICPUMCHTHI,
MMpOBOAUTDH 06pa60T1<y HUX PpE3yJIbTATOB U OLICHUBATL IMOIPCITHOCTU, BbIABUTATh T'MIIOTC3bI U
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yCTaHABJIWBATh TPAHUIIBI UX MPUMEHECHHUS, IPUMEHATh METOJ/Ibl MATEMATHYECKOTO aHalu3a 1
MO/JICITUPOBAHHS, TECOPETUYCCKOTO M IKCIIEpUMeHTabHOT0 uccnenoBanus (ITK-16).
3name:

— OCHOBHBIE MOJIOXKEHHUS KBAaHTOBOW XHWMHH, COBPEMEHHOW TEOpUHM XHMHUYECKOW CBS3U U
MEKMOJICKYJISIPHOTO  B3aMMOJICMCTBUS M TPUMEPhl €€ NPUMEHEHUSI K KOHKPETHBIM
XUMHUYECKHUM CHCTEMaM;

— TMPUHUUIB  KOJUYECTBEHHOM XapaKTepH3alMl AaTOMHOM M 3JIEKTPOHHOH CTPYKTYpPBI
MOJIEKYJIIPHBIX CUCTEM U MOJIUMEPOB;

— OCHOBHBIE B3aMMOCBS3M MEXKAY OJJIGKTPOHHOH CTPYKTYpol U (U3HKO-XUMUYECKUMU
CBOMCTBaMHM BEILECTB, JIEXKAILlME B OCHOBE YIIPaBJIEHUs CBONCTBaMH;

— BO3MOYKHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHMYECKHMX PpAacCYETHBIX METOJIOB H

00J1aCTH UX NPUMEHUMOCTH.
Ymemo:

IIpuMeHsTh KBaHTOBO-XMMHUYECKUE TIOJXO0bI U METOABI JIs pacueTa, UHTEPIPETALNY U

IIPEACKa3aHus CTPOCHUSI U CBOMCTB MOJIEKYJISIPHBIX CUCTEM M IOJIUMEPOB.
Braoemy:

DneMeHTapHbIMU HAaBbIKAMU MPUMEHEHUS! KBAHTOBO-XUMHUYECKHUX MOJIX0JI0B U METOJIOB

Y MHTEPIIPETALNUN PE3YIbTAaTOB IIPU PEIICHUN TPAKTUYECKUX TEXHOJIOTUYECKUX 3a/1a4 U

CTaHJAPTHBIMUA KBaHTOBO-XMMHUYECKMMH KOMIIBIOTEPHBIMHU IIPOrpaMMaMH.
3. Kpartkoe cogep:xaHue TUCHHUILTAHBI
Beenenue. Ilpenmer kBaHTOBOM XuMuHM. POJIb KBaHTOBOM XMMHUHM B ONMCAaHUM XUMHUYECKUX
ABJICHUH U NPOLIECCOB. B3anMOCBSA3b KJIaCCUYECKON U KBAHTOBOM MOZEIIEN MOJIEKYII.

Mopayas 1. O61mye npyUHIUIIBI KBAHTOBOW XUMHH
OcHOBHBIE MOJIOKEHUS KBAHTOBOW MEXAaHMKHM. BapHallMOHHBIN METOJ HaXOXIEHUS BOJHOBBIX
¢yukuil. [IpubnmxeHre He3aBUCUMBIX YacTHIl. MeToJ1 caMOCOTIaCOBAaHHOTO IMOJIS JIsl aTOMOB.
[TpubnnxeHne HeHTPaIbHOTO MoId. ATOMHbIE OPOUTAIM U UX XapaKTEPUCTUKH.
OnHO31EKTPOHHBIE U MHOTOJIEKTPOHHBIE BOJIHOBBIE (DYHKILIMU U METOBI UX pacueTa.
AHTHUCUMMETPUYHOCTb 3JEKTPOHHOM BOJMHOBOM ¢yHkuuu. CrnuH-opOutanu. JleTrepMUHAHT
Cnenitepa. Benenne B meroasl Xaptpu-®oka um Kona-Illama, xumuueckas  TpakTOBKa
pe3yabTaTOB. DIEKTPOHHbIE KOH(PUTypallMi aTOMOB € TOUYKH 3pE€HUS] KBAaHTOBOM XMMHUU.
Moayasb 2. MeToasl KBaHTOBOM XUMHUH
[Tpubnmxenne bopua-Onmnenrelimepa, aanabaTnyeckuil MOTEHLMAN U MOHATHE MOJIEKYJISIPHON
cTpykTypbl. Metonsl Xaptpu-®oka u Kona-Illama nst monekyssl. [pubnmxenue MO JIKAO.
OnekTpoHHas  Koppemsius. Metox  KOHGUrypalMoHHOro  B3auMmojeiictBus.  Teopus
BO3MYIIEHUU. Pacder 3Heprum A1uccormanu XUMUYECKUX CBS3EH.
Hepapxust MeToAoB KBaHTOBOM xumuM. Hesmnupuueckas KBaHTOBasg XuMus. basucHble
GYHKIUM AJ11 HEOMITMPUUYECKUX pacueToB. ATOMHBIE U MOJIEKYJIIpHbIe Oa3ucHble Habophl. Pob
0a3MCHBIX (YHKIUI B ONMMCAaHUM CBOWUCTB Mouiekyid. [lomysmnupudeckue meronsl. BaneHTHOE
NpUOJIMKEHNEe. T-3JIEKTpoHHOe Tpubmmxkenue. Meton [lappusepa-Ilomna-Ilappa. Ilpoctoii u
paCIIMPEHHBIA METOABI XIOKKEIIA.
TO4YHOCTH KBAHTOBO-XMMHUYECKHUX PACUETOB CBOMCTB MOJIEKYII.
Mopayasb 3. XuMunyeckasi CBA3b U MEXMOJIEKYJIIPHBIE B3aUMOJAEHCTBUA

OpOuTanbHasi KapTUHA XUMUYECKOU cBsI3U. KOHCTpYyKTUBHAS U 1eCTPYKTHBHAS UHTEphEpEeHLINS
opburaneil. MonekynsapHble OpOUTAIN U UX CUMMETpUiiHas kiaccudukanus. KoppensunoHHble
JUarpamMmbl. DJEKTPOHHBIE KOH(HUIypaluu JABYXaTOMHBIX MOJIEKYNI. AHajW3 3acelleHHOCTel
opburaneit no Mamuukeny. [loHsTHE 0 3apsaax v MOpsAKax CBs3EH.
IIpocTpaHCTBEHHOE  pacupenesieHue J3JIEKTPOHHOW IUIOTHOCTM M XMMHYECKasl  CBS3b.
MexMoneKkynsipable B3auMmojeiicTBus. JlepopmanmoHHas 31€KTpOHHAs IUIOTHOCTh. CHIIBI B
MOJIEKYJIAX.
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3akmoyeHne. KBaHTOBass XUMUS KaK HHCTPYMEHT IPOTHO3a B XHMMUH.
4. O0beM y4eOHO JUCHUIIMHBI

Bunbr yueOHOM paboThI B 3aueTHEBIX B akanem.
eAUHULIAX yacax

O0mas TpyA0eMKOCTh JUCHUIITIUHBI 10 Y4eOHOMY 3 108

TUIAHY

AY/JAUTOPHBIE 3aHATHSL: 0,89 32

Jlexiuu (Jlek) 0,45 16

[Ipaktuueckue 3austus (113) 0,44 16

CamocrositesibHas padora (CP): 2,11 76

Buj koHTpOJIS: 3a4eT / IK3aMeH - 3a0

AHHOTanus padoyeil NPOrpaMMbl AU CUHUIIIMHBI
«Munepanorus» (b1.B.O.17)

1. Heap aucuumiuHbl — GOPMHUpPOBAHHE COBOKYIHOCTH 3HAHUM - KaK O HMPHUPOJIHBIX
MHUHEpaJIbHBIX (hazax (MHHEPAJOB), TaK U MCKYCCTBEHHO MOJy4aeMbIX (Kak IpaBWiIo Ha Oaze
IPUPOJIHBIX) MAaTEPUAIOB, METOJOB UX MCCIIEJOBAHUS, BKIIIOUAIOLIUX B €01 MaKPOCKOIINYECKUI
U MHUKPOCKOIIMYECKUI aHalu3 CTPYKTypbl M CBOWCTB MaTepuaioB. JlUCUMIUIMHA  JIOJDKHA
o0ecrieunTh 3HAaHUSA HEOOXOAMMBIX IpPHU CO3AAHMM HOBBIX (YHKIMOHAJIBHBIX MaTepUalOB,
OTBEYAIOIIUX COBPEMEHHBIM TPEOOBAaHUAM KauecTBa, 3PPHEKTUBHOCTH U IKOHOMUYHOCTH.

OcHOBHBIC 3alaud - JUCHUIUIMHBI CBOAWTCS K (OPMHPOBAHUIO Yy OakamaBpa
OIpe/ie]IEeHHOro 00beMa 3HAHUN MMHEpalIbHbIX ()a3 U COBPEMEHHOW XMMHUKO-CTPYKTYpHOU
KJaccu(pUKauyl MHHEPAIOB, HEOOXOJMMBIX HABBIKOB IO OINPENEICHUIO CBOMCTB MHHEPAJIOB,
IPOTHO3UPOBAHUE CBOWCTB CUHTE3UPYEMbIX MUHEPAJIbHBIX (a3.

2. B pe3yabTare u3y4eHusi AMCUMILIMHBI 00y4AIOLIUIACH 10JIKEH

3namy:

- CTylleHT JOKEeH UMETh YeTKHE U ACHbIE MPECTaBICHUs O MUHEpPaJIe, ero (pU3n4ecKux
Y XUMHUYECKUX CBOMCTBAX.

- JlomxeH 3HaTh BCE OCHOBHBIE MOHATUS MUHEPAJIOTUH (TUIOMOPPU3M U TIp.)

- 3HaTh 00IIMEe NMPUHLHUIIBI KIACCU(PHUKAIIMY MUHEPAJIOB U 3HATh BCE OCHOBHBIE Pa3Jielbl,
CTPYKTYPHO-XMMHUYECKHE KJIACCHI U IPYMIbl MUHEPAJIOB.

-IIporieccsl reHe3uca MUHEPAIOB M €r0 0COOEHHOCTH.

Ymems:

-ITonb30BaThCsl  COBpPEMEHHBIM 00OpYIOBaHHEM, HEOOXOAUMBIM JUIl JAMAarHOCTHKH
MUHEpPAJIBHBIX (a3

-Onpenenats GpU3nUecKue 1 XMMUYECKHE CBOMCTB MUHEPAJIOB HA Mapo- U MUKPOYpPOBHE.

-JluarHocTUpOBaTh MHUHEpajdbl MO KOMIUIEKCY CBOMCTB M  MapareHeTHYECKUM
acCoLMaLUsM.

Bnaoemy:

- HaBBIKOM OIIPENIETICHNS] MUHEPAJIOB

3. Kpartkoe cogep:xanue TUCUMILIIMHbI

Pazgen 1. BBenenue B MUHEPATIOTHIO.

1. Beenenune. Ilpeamer, 3amaum, MeTOObl M COJAEpKAHUE  MHMHEPATOTHH.
Omnpenenenue NoHATHS MHHepana, MuHepan Kak 3JeMeHT Mupo3aaHus. Mcropus pa3BuTHSA
HayKH U €€ CBSI3b C APYTMMHU JucHUIUIMHAMU. OCHOBHBIE HamlpaBieHUs, MPOOJIEMbl U TJIaBHbBIE
3a/1a4l COBPEMEHHON MUHEPAJIOTHH.

2. XuMuyeckuit coctaB MuHepasoB. OOIIMe TMOJIOKEHUS O B3aMMOCBS3SIX
KPUCTAJNTNYECKON CTPYKTYpPbI, XMMUYECKOTO COCTaBa U CBOWCTBaxX muepanoB. [lomumopdusm u
HNOJUTUIUS MUHEpanoB. CoeMHEHHs MTOCTOSIHHOTO U MEPEMEHHOro Xxumcocrana. Vzomoppusm
UM aJAUTUBHOCTh B MHUHeEpanax. TBepable pacTBOpbl, YCTOWYMBOCTb M paclaj TBEPABIX
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pacTBOpOB, JUKBalus. Poib Bombl B MUHEpalbix. Kpucrammi3almoHHast, KOHCTHTYIIMOHHAS U
azcopOLroOHHAas BOJA.

3. dusnueckue cBocTBa MUHEPATOB. MaKpOCKOMMYECKHE CBOMCTBA — IBET, IIBET B
MOpoIKe, OJleCK W OJIECKOMETpHUYECKass CHCTeMa, TBEPIOCTh, XPYIKOCTh M KOBKOCTH,
MOBEPXHOCTH CKOJIOB, IUIOTHOCTh.  JlabopaTOpHbIe METOABI WCCIICAOBAaHUS MHUHEPAIOB
(eTayibHBIE MHHEPAIIOTHYECKUE UCCIICOBAHMS).

4, Ycnousi o0pa3oBaHMs MHUHEpAJIOB B Mpupojae (TeHe3uc MHUHEpalbHBIX (a3).
OO0mme monoxkeHus. ['eojormyeckue MPOLECCH MHUHEpPalo0O0pa3oBaHMA. DHJOTCHHBIE,
9K30TCHHBIC TIPOIIECChl U MeTaMopdu3M. MoenupoBaHie MPOIIECCOB MUHEPATO00Pa30BaHUs U
COBPEMEHHBIE METOJIbI POCTA.

5. MunepanbpHble accoluanuu U mnapareHe3uc. Mopdosoruss MHUHEpaloB U HX
acrperaros.

Pazgen 2. OnucarenbHass MUHEPAIOTHS.

6. [TpuHLIMIIBI COBpEMEHHOM KJIacCU(pUKaluu MUHepanoB. CucreMaTHKa MUHEPAJIOB.

IIpocteie BemecTtBa. CepHUCTBIE COEAMHEHUS M HX aHajoru. l[alouaHble COEOUHEHUS.
Kucnoponuneie coequnenus. IIpoctsie u ciioxHbIe OKCHABL. [ MAPOKCUIBI.

7. ®ocdatel, apcenarbl, BaHagatbl. CynabdaTel. XpoMaThl, BOJIb(ppaMaThl,
monmOaatel. boparel. Cunnkatsl. KapkacHbIe M OCTPOBHEIE.

8. Cunukatsl ¢ KOJIbIIEBOMU, [IEMOYEUHOH, TEHTOYHON U CIIOUCTON CTPYKTYPOIA.

9. CHITIKaThI ¢ TPOCTBIMU U CIIOKHBIMHU CETKaMH TETPAdIPOB.

[TonsiTHE O METPONIOTHHN.
4. O0beM yueOHOH THCHHILINHBI

B 3aueTHBIX B akanem.
Bunbt yueOHOM pabOThI eINHUIIaX gacax

O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4e0HOMY IUIaHY 2 72
AyIMTOpHBIE 3aHATHS: 1 32
Jlexumu (JIek) 0,5 16
[Tpaktryeckue 3anstus (I13) 0,5 16
Jlaboparopusie pabotsl (JIP) - -

CamocrositesbHas padora (CP): 1 40
Bua KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -

AHHOTanus padoyeil NPporpaMMbl 1M CHHUIJIMHBI
«IIpoexTnpoBanue aeraneit mamuH u annaparos» (b1.B.0/1.18)

1. Hesb AMCHMIUIMHBI - HAYYUTH CTYJJEHTOB TBOPUECKOMY ITOJIXO/1y K BBIITOJIHEHUIO
WH)XEHEPHBIX PacyeTOB Ha MIPOYHOCTb, KECTKOCTh U YCTOMUMUBOCTD 2JIEMEHTOB KOHCTPYKLUH,
JIeTaJe U y3JI0B MalllMH U anmnaparosB.

OCHOBHBIMH 32/1a4aMU JMCHUIIMHBI, PEIICHHE KOTOPhIX 00ecreunBaeT
JIOCTHKEHHE LIETH, SIBIISIOTCS:

® U3y4YEeHHE TUIIOBBIX 2JIEMEHTOB KOHCTPYKLIUH XUMHUECKOT0 000py/10BaHHUS;

® OCBOEHHUE OCHOB METOAMKH IPOEKTUPOBAHUS;

e o0ecrieueHne HEOOXOTUMON TEXHUYECKOM wuHQopManueil s BOCHPUATHS

CTYJAEHTaMH psia MOCIEIYIOINX AUCLIUIUINH.

2. TpebdoBaHus K pe3yJIbTATaM OCBOEHUSI IUCHUTLIMHBI
N3yuenne kypca «llpuknaanas Mexanuka» no HampasieHuto 18.03.01 Xumuueckasi

TEXHOJIOTHUS CTIOCOOCTBYET MPHUOOPETEHUIO CIICTYIONTUX KOMIIETEHITUH:

® IUIAHUPOBATH U MPOBOJIUTH (PU3NUECKUE U XUMUYECKUE IKCIIEPUMEHTBI, TPOBOIUTH
00paboTKy MX pe3yJbTaTOB M OLIEHHBATH MOTPEIIHOCTH, BBIJBUTATh TMIIOTE3bI U
yCTaHaBJIMBATh I'PAHULBl UX MPUMEHEHMs, IPUMEHATh METOJbl MATEMaTUYECKOIO
aHalM3a M MOJAEIUPOBaHUS, TEOPETHMUECKOTO M 3KCIEPUMEHTAJIBHOIO
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uccnenosanus (ITK-16);
® JICIIOJIB30BATh 3HAHUS OCHOBHBIX (DU3MUYECKUX TEOPHI Ui PELICHHS BOSHUKAIOLINX
¢u3nUecKux 3aaay, CaMOCTOSITEIBHOrO NpuoOpeTeHusl (PU3UYECKUX 3HAHWUU, IS
MOHUMAaHUS MPUHIUIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCIIE BBIXOISIINX
3a Ipe/elibl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus ([1K-19);
B pe3yabTare nzyueHus JMCUMIJIMHBI CTYA€HT 10JI5KEH:
3HATh:
® KOHCTPYKIUHU, THUNAXKA W KpUTEpUH pabOTOCIOCOOHOCTH JeTalei MalluH,
COOpPOYHBIX eAMHMIL (Y3JI0OB) M arperaTos;
® OCHOBBI TEOPUHU COBMECTHOI pabOTHI M METO/IbI pacueTa JeTajei U y3JI0B MallluH 1
anmnapaTtoB XUMUYECKOW TEXHOJIOTHH;
yMeThb:
® BBINOJMHATh M YUTATh TEXHUYECKHUE CXEMBbI, YEPTEKH M ICKHU3BI JETalei, y3JI0B H
arperaToB MaIlluH, COOPOYHBIX YEPTEKEH U YePTEKH 0OIIeTO BUIA;
® TPOU3BOJAUTH pAcCyeThl IO OCHOBHBIM KPHUTEPUSIM pPabOTOCIOCOOHOCTH H
KOHCTPYMPOBAHUS JI€Tale MalluH;
® TPOU3BOJUTH pAacueThl M KOHCTPYHMPOBAHUE JeTalled MallluH U MEXaHU3MOB C
Y4€TOM MPOU3BOICTBEHHOIN TEXHOJIOTUU U IKCILTyaTallluu;
BJIA/JIETh:
® HaBbIKAMH KOHCTPYHWPOBAHUS U TEXHUYECKOTO TBOPUECTBA;
® TIPaBWJIAMU MOCTPOCHUS TEXHUYECKUX CXEM U YEPTEXKEid;
® OCHOBHBIMH METOJaMH pacyeTa M TMPOCKTUPOBAHUS MEXAaHHMYECKHX Y3JI0B H
3JIEMEHTOB TEXHUKH.
3. Kpatkoe cofep:kanue JUCHUIIUHBI:

Moayab 1. «Pacyer XMMH4YeCKOI0 annapara ¢ MeXaHM4eCcKUM IepeMelnBaloIHuM
YCTPOMCTBOM).

ITo BceM 3Tamam KypcoBOTO MpoekTa opopmisieTcs eAuHas MOsSCHUTENbHas 3anucka. B
MOSICHUTENbHYIO 3allUCKYy BKJIIOYAIOTCS MPOEKTHbIE U IPOBEPOUYHBIE pACUYEThl THUIIOBBIX
3JIEMEHTOB B COOTBETCTBUH C JIeHCTBYIOIIMMHU MeToiukaMu. [IponszBoaurcs:

1) BBIOOpP KOHCTPYKIIMOHHBIX MAaTEPHAIIOB;

2) pacdeTr OCHOBHBIX T€OMETPUYECKHUX Pa3MEpOB allapaTa;

3) pacuer TOJIIMH CTEHOK ariapara U pyoaliku;

4) moabop NMpuBOjA;

5) pacueT (hIaHIIEBOTO COCMHEHHSI KPBIIIKU C KOPITYCOM armapara;
6) pacder Bajia MEIIAIKU HA BUOPOYCTOMYUBOCTD U MIPOYHOCTH;

7) mombop u pacueT MyQTHI;

8) moxbop u pacueT yrIOoTHEHHUS.

Monayasb 2. «Heprex 0011ero BHaa anmapara.

Beimonusercss deprex oOIIero Buia ammapara ¢ BHAAMHU, pa3pe3aMH, CEUCHUSMHU U
BBIHOCHBIMH 3JIEMEHTaMH, JAIOIIMMHU MOJHOE MpeCTaBiIeHHe 00 ero yCTpOWCTBE U MPUHLUIIE
paboTbl. UepTexk 0o011ero Buja anmnapaTa COJICpKHT:

1. WM3oOpaxkenue amnmapara (BUIbI, pa3pe3bl, CEUEHUs, BHIHOCHBIE JJIEMEHTHI), COJIepPIKALIIe
OKOHYAaTeJIbHbIe KOHCTPYKTUBHBIE PEIICHUS.
OCHOBHBIE pa3mMepBI.
PacnonoxeHue mTynepos, JI0Ka, OMop anmapara.
Tabnuiy Ha3HaYeHHsI IITYLEPOB B allnapare.
TexHruecKyt0 XapaKTepUCTUKY M TEXHUYECKHE TPeOOBAaHUS K HEMY.
Ha BTOpOM nHCTE BBIMOJTHSAIOTCS YEPTEKH COOPOUYHBIX EAMHHI] M JeTaneil. Yeprexu
BBINOJIHAIOTCS HA TucTax ¢popmara Al.

KypcoBoif TpOEKT SBISETCS CaMOCTOSATEIBLHON pabOTON CTyJAeHTa, KOTOPBIM HECeT

abswn
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MOJIHYIO OTBETCTBEHHOCTD 3a €€ KauecTBO (MPaBMIIBHOCTh pacyeToB, 0OPMIICHHE YEPTEKEH) U
CBOCBPEMEHHOCTh BBIMIOJTHEHHSI BCEX ATAroB padoT. [IpemogaBatens — pyKOBOIUTENb MPOEKTa
HarpaBjsieT padoTy CTYIEHTa, KOHCYJBTHPYET IO HESICHBIM BOIPOCAM, OIpPEACNeT CTEIEHb
3aBEPIICHHOCTU OT/ACJIbHBIX 3TANOB MPOSKTUPOBAHUS.

3. O0beM y4eOHOI TN CIUNITHHBI

B 3aueTHBIX B akanmem.
€AMHUIIAX yacax

Oo0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AY/JAUTOPHBIE 3aHATHSL: 0,44 16
Jlexruu (JI) - -
[Ipaktuueckue 3austus (I113) 0,44 16
CamocrositesibHas padora (CP): 2,56 92
Buja konTpoJisi: 3auet / 3k3aMeH Kypcosoii

NnpoeKT/

3auer ¢

OLIEHKOM

AHHOTaNUs NPOrpaMMbl Y4eOHOM JUCHUIIIMHBI
«Pu3nueckas xumus peajabHoro kpucramaia» (b1.B.OJA.19)

1. Heas qucuuminnel — GOPMUPOBAHUE Y CTYACHTOB OakanaBpuaTa MpeACTaBICHUN O
METOJIaX YIPaBJICHUS SBICHUAMH IePEKTOOOPa30BaHUS B KPUCTALTMICCKUX (a3ax, 0 crocodax
CUHTE3a KPUCTAJUIOB C 33JIaHHBIM YPOBHEM JE(PEKTOB U >KETaeMbIMH CBOWCTBAMHU.

OCHOBHBIC 3a]1a4H -

- O3HAKOMJICHHE C TCOPETUYECKHMMH OCHOBaMH (DU3UYECKON XHMMHUHM TBEPAOro Teja H
BBISIBJICHHUSI B3aMMOCBSI3U MEXKIY TEPMOJMHAMUYECKUMHU YCIOBHSIMH CHHTE3a M CTPYKTYPHO-
YYBCTBUTEIHHBIMU CBOMCTBAMHU (a3, coIepKalluX TOYEYHbIC, MPOTSIKEHHbIE U OOBbEMHBIE
neeKThI;

- O03HAaKOMJICHME C METOJaMU HCCIEIOBAHUNA OTKJIOHEHUH OT CTEXHOMETPUH B
KPUCTALTMYECKHUX (ha3ax HEOPraHUICCKUX COCTMHEHUN;

— BCKpPBITHE 3aKOHOMEPHOCTEH pa3ymopsaOoueHUs] B KpPHUCTAUIax M €ro BIHMSHHS Ha UX
CBOMCTBA.

2. B pe3yabTare u3y4eHus AMCUUIIMHBI 00y4AIOUIUIACH T0KEH

3nameo:

- Kiaccuukanuio 1e(eKToB B KPUCTAITUNYECKUX MaTepuanax;

- METOJIBI OITPEJICIICHHSI KOHIICHTPAIMA PABHOBECHBIX U HEPABHOBECHBIX JIE(DEKTOB;

- OCHOBHBIE THITBl HECTEXUOMETPUUECKHX (a3;

- OCHOBHBIC 3aKOHOMEPHOCTH BIIMSHUSA Je(PEKTOB HECTEXHOMETPUH HAa CBOHCTBA
KPHUCTAJIJIOB.

Ymemn:

- UCTHONb30BaTh  KBAa3UXUMHYECKYID  TEOPHIO  JUIsl  OMHCaHUs  TPOIIECCOB
nehexToo0pa3zoBaHus B KPUCTAIIIAX;

- paccUMTHIBaTh KOHIIEHTPALMIO PA3JIMYHBIX THUIOB JePEKTOB U3 Pa3HOPOIHBIX
IKCIIEPUMEHTAIBHBIX JIAHHBIX

- pacCUMTHIBATh CBOMCTBA KPUCTAIJIOB B 3aBHCHMOCTH OT KOHIIEHTPAIIMH PAaBHOBECHBIX
TOYEYHBIX J1e()EKTOB.

Braoemo:

- HaBBIKaMHU OIPEJCICHUS THIIOB JE(PEKTOB IO Pa3HOPOIHBIM 3KCIEPUMEHTATHHBIM
JTAHHBIM;

- METOJIJaMH pacyeTa KOHIICHTPAIIHsI TeTUIOBBIX Ne(EeKTOB U 1e(PEKTOB HECTEXHOMETPHH;

- METOJIaMHU OIpENEICHHsS] TEPMOJMHAMHYECKHUX IMapaMeTPOB PABHOBECHBIX TOYCUHBIX
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ne(QeKTOB B KpHcTaIax.

3. Kpatkoe coaep:kanue A1 CHUIIAHBI

1. Beenenue.

WneanbHblil U peanbHblii (¢ gedexramu) kpuctaml. dusnyeckas XUMHS KPUCTAIIOB C
nedexTaMu, Kak 00JacTb 3HaHUM O (POPMUPOBAHMM CBOWCTB KpUCTa/lIa, OOYCIIOBJIEHHBIX €ro
nedexTHocThio. Knaccngukarus neeKToB CTpyKTYphl KpUCTaLIA.

2. TemuoBoii Oecrnopsiiok B Kpucrtayie. TeroBble JedexTsl. DeHOMEHONIOrHYecKast
XapaKTEepUCTHKA TEIJIOBBIX JIe(eKTOB. BrIsfBICHHE 3aKOHOMEPHOCTEH, OMUCHIBAIOIINX
3aBUCUMOCTbh KOHLEHTPALMU TEIUIOBBIX AE(PEKTOB OT TeMIIEpaTypbl METOAAMHU CTaTUCTHUUYECKON
tepMonmHamMuKH. KoHnenTpanus nedekToB Kak (yHKIUS TeMIIepaTypbl B OJTHOKOMIIOHEHTHBIX
KpUCTa/llaX. 3aBUCUMOCTb KOHIEHTpAallUM TEMJIOBbIX JAEe(PEKTOB OT TeMmepaTypsl B
JBYXKOMIIOHEHTHBIX ~ KPUCTAJUIMYECKHX  COCAMHEHHSX. OKCHEPUMEHTAIbHBIE  METOJIbI
ONpeNeNIeHUs]  KOHIIEHTPALMU  TEIUIOBBIX  JleeKToB.  BblsiBiIeHHE  3aKOHOMEPHOCTEH,
OTKCHIBAIONINX SIBJICHUSA Je(PEeKTOOOpa30BaHUS B KPUCTAUIAX METOJAaMHU KBa3UXMMHUYECKOH
a”anoruu. ConocTaBiieHHE KBa3UXUMHUECKUX U CTATUCTUYECKUX METOJIOB.

3. Becriopsimok B kpucramie, 00yCIOBICHHBI HAPYIMICHUSMHU cTexuoMmeTpuu. JledekTor
HectexuomeTpur. O HEen30eXKHOCTH HApYIIEHUS CTEXUOMETPUH B KpHUCTAIaX XUMMYECKHX
coequHenuii. Hecrexmomerpusi OMHApHBIX coenMHEHH. BnusHue nedexkToB HECTEXHOMETPUHU
Ha CBOWCTBAa KPHUCTANIOB. 3aBUCHUMOCTb KOHLIEHTPAlMM J1e()EeKTOB HECTEXMOMETPHUHU OT
OCHOBHBIX TEPMOJMHAMHYECKHX IIapaMEeTPOB — JaBJIeHUS H Temmeparypbl. OcoOeHHOCTH
AHAJIUTUYECKOT0 U Ipa)uyecKoro ONUCaHMs TaKUX 3aKoHOMepHocTed. OToOpakeHue sBIEHUI
HApyIICHUS CTEXHOMETPUU Ha JauarpaMmax coctossHus. O TepMOJMHAMUYECKOH MpHpOJIEe
HECTEXMOMETPUUECKUX (Da3 KaK TBEPHAbIX PAaCTBOPOB M3OBITOUHBIX KOMIOHEHTOB B OCHOBHOM
BemiecTBe. TepMOIMHAMUYECKUI aHAIU3 MPUYWH, ONPEACISIONNX BUI 001aCTH TOMOT€HHOCTH
U ee NI0JIOKEeHHE Ha JuarpaMMe COCTOSTHHSL.

[IpoGnema coOCTBEHHBIX MpUMecel B 0CO00 YHMCTOM KPHUCTAJUIE CTEXMOMETPHUYECKOTO
coctaBa. PUNKO-XUMHUYECKHE OCHOBBI METOJIOB PEryJIHpPOBAaHUS YPOBHS COOCTBEHHBIX
npuMeceii B TaKuWX KpHCTaUIax. OJHepreThka aedekTtoB Hectexwmomerpuu. OmpeneneHne
OCHOBHBIX TE€PMOJIMHAMHYECKUX TapaMmeTpoB aepexroodOpazoBanus [IHumed, [1Smed, [1Gued,
pacueTHbIe U YKCTIEPUMEHTAIBHBIE METO/IBI.

4. 3akio4eHue.

[lepcneKTHBBI pa3BUTHS XUMHUHU TBEpAOTO Tena. [IpobieMbl, cBSI3aHHBIE C NAIbHEHIINM
pa3sBUTHEM TEOPUHU paszynopsaoueHus Kpuctamio. IIpoGraembl HectexuomeTpuu. [IpoGiemsl
MOJTy9YEHUsT O€3IMCIIOKAIIMOHHBIX KPUCTAJIIOB.

4. O0beM y4eOHOM JUCHUIIMHBI

B 3auerHbIX B akanem.
Bunbt yueOHO paboThI eIMHHIIAX qacax

O01asi TPy10€eMKOCTh IMCHUILUIMHBI 10 Y4eOHOMY IJIAHY 4 144
AyIHMTOpHBIEC 3AHATHS: 2 64
Jlexumu (Jlek) 1 32
[Tpaktuueckue 3ansatus (I113) 1 32
JlaGoparopusbie paboTsl (JIP) - -

CamocrositesbHas padora (CP): 2 80
Bua KOHTPOJIA: 3a4eT ¢ OLeHKOM - -

AHHOTanus padoyeil NPOrpaMMspl JUCHHUILIMHBI
«/lomosiHuTEILHBIE IJIaBbI opranuveckoi xumun» (b1.B.0/1.20)
1. Heab AUCHMIIMHBI — IPUOOPETEHNE CTYICHTAMH 3HAHUM O CTPOCHUHM OPTraHUYECKUX
COCIMHEHUHN, OCHOBHBIX XHUMHYECKHX CBOMCTBaX pa3IMYHbIX KJIACCOB OPTraHUYECKHUX
COCIMHEHUH 1 METO/IaX UX MOTyYEHHS, KaK MPOMBIIIJICHHBIX, TAK U JIA00PATOPHBIX.
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2. B pe3yJbTaTe H3y4YeHUs1 AUCUMILIMHBI CTYICHT J0JI2KEeH::

Obaaoams crienyromumu npodeccuonanbHbiMu KoMmeTeHusamu (I1K):

- CLIOCOOHOCTBIO IIAHUPOBATh U MPOBOJIUTH (DPU3HMUECKHE U XMMHYECKHUE SKCIIEPUMEHTHI,
MPOBOANTE 00pPaOOTKY HMX pPE3yabTaTOB M OICHUBATh IMOTPEITHOCTH, BBIABUTATH THIIOTE3HI
YCTaHaBIMBATh TI'PAHULBI UX IMPUMEHEHUs, NPUMEHSATh METOJbl MAaTEeMAaTHYECKOrO aHajiu3a U
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M IKCIIEpUMEHTaNbHOTO nccnenoBanus (ITK-16)

- TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHUS CBOMCTB XMMHUYECKHX JIEMEHTOB, COEIUHEHUN U
MaTepHaJOB Ha MX OCHOBE JIJIS pelIeHus 3a1a4 nmpodeccruoHanbHol aesrenbHoctr ([1K-18)

- TOTOBHOCTBIO H3y4aTh HAYYHO-TEXHUYECKYI0 HH(OPMALMIO, OTCUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke ucciaenoBanus (I1K-20).

3namo:

— TEOPETUYECKHE OCHOBBI CTPOCHHSI U CBOMCTB PA3JIMUHBIX KJIACCOB OPraHUYECKUX
COCJIMHEHM;

— CHOCOOBI TIONyYEHUSI U XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHHYECKUX
COCJIMHEHM;

- — OCHOBHBIE MEXaHU3MBI MPOTEKAHUSI OPTAHUUECKUX PEAKIIHIA;

- TEXHUKY 0€30MacHOCTH B J1a0OpaTOPUH OPTaHUIECKON XUMHUU;

- MIPUHIUITEI 0€30MTACHOTO OOPAIEHUS C OPTaHUYECKUMHU COCTMHEHUSIMHU;

- METOJIbI ¥ BUJBI XpoMaTorpaduu AJIs OTPEICIICHUsI COCTaBa PEAKIIMOHHOW CMECH;

- TEOPETUYECKHEC OCHOBBI CIIOCOOOB BBIICTICHUS, OYUCTKH W HWICHTH(DHKAIIH
OpPraHUYECKUX BEILECTB;

- OKCIIEPUMEHTAJIbHBIE ~ METOJbl  TPOBEACHHUS  OPraHUYECKUX  PEaKIIHii,
MPOTEKAIOIIUX 10 Pa3TUYHBIM MEXaHU3MaM;

OCHOBHBIE O0IlME€ METOJMKH B3aWMHOW TpaHChOpMAIMU KIACCOB OPraHUYECKUX
COCTUHEHUH.

Ymems:

— TPUMEHATH TEOPETUYECKHUE 3HAHUSA JJIsi CHUHTE3a OPTraHWYECKUX COEAMHEHUMN
Pa3IMYHBIX KJIACCOB;

— aHaJTu3WpOBaThb M TPENCKA3bIBaTh PEAKI[MOHHBIE CBOWCTBA OPTraHUYECKUX
COE€IUHEHMI;

— COCTaBJISITh CXEMbI CHHTE3a OPTaHMUECKUX COSAMHEHUH, 3aJaHHOTO CTPOSHUS;

- NPUMEHATh  TEOPETUYECKUE 3HAHMS U DKCIEPUMEHTAIbHBIE  METObI
MCCJICTOBAHMS OPraHUYECKOW XMUMHH MIPH PEIICHUH MPO(heCcCHOHANBHBIX 3aa4;

- chopmynupoBaTh  mpoOiieMmy W OOOCHOBAaTh  BBIOOp  TpHOOpPOB U
AKCIIEPUMEHTAIILHBIX METOJIOB MCCIICIOBAHUS, MIOCTABUTH IIEJIM U 33/1aud U HAMETUTH MYyTH UX
JOCTH>KECHHS;

- CHHTE3UPOBATH COSAMHEHUS 10 MPE/JIOKEHHON METO/IUKE;

- MIPOBECTH BBIJICIICHUE W OYMUCTKY CHHTE3MPOBAHHBIX BEIIECTB HA OCHOBE
TEOPETHYECKUX 3HAHUI IO OPTraHNYECKOW XUMUU;

- BBIOUpATh paIMOHATBHBIA CIMOCO0 BBIICICHUS W OYHCTKH OPraHU4ecKOro
COCIMHEHUS;

- NPEJCTaBIsATh JaHHBIE J1a0OpAaTOPHOTO HCCJIENOBAaHUS B BHUAE T'PAMOTHO
0(OPMIICHHBIX METOJTUK;

- MIPOBOJIUTh aHAIM3 W KPUTUUYECKHU OIICHUBATH MOJTYyYEHHBIC DKCIEPUMEHTATHHBIC
JaHHbIE, 00001IaTh U JesIaTh 000CHOBAHHBIC BBHIBOIBI HA 0a3e MPOBEAEHHBIX OMBITOB;

BBIOpaTh coco0 UACHTU(PHUKAIIMN OPTaHUIECKOTO COSTMHEHUS;

Bnaoemy:

— OCHOBaMH HOMEHKJIATYPhI U KJIACCH(PUKAIIUU OPTaHUIECKUX COCTMHEHUH;

— OCHOBHBIMH T€OPETHYECKUMU MPEACTABICHUSAMHU B OPTaHUYECKON XUMUHU;
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— HaBbIKaMU OOOCHOBAaHMSI PALMOHAIBHBIX CIIOCOOOB MOJYYEHUS OpPraHMYECKHUX
BEILIECTB

- KOMILIEKCOM COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METOJ0B OPraHMYECKOW XUMUU
JUISl peLIEHUs KOHKPETHBIX MCCIIEI0BATEIbCKHX 3a/1a4;

- AKCIEPUMEHTAIBHBIMU METOJJAMH MPOBEAECHUS OPraHUYECKUX CUHTE30B.

- OCHOBHBIMH METO/IaMU UACHTH(PHUKAIIMN OPraHUIECKIX COCTUMHEHUI

- npreMaMu 00pabOTKU U BBIJCIICHUS CHHTE3UPOBAHHBIX BEIICCTB;

3HAHUSIMU OCHOBHBIX 33aKOHOB OpPraHMYECKOM XUMHHM Uil  COJEpKATEIbHOU
MHTEPIPETALMH MOJTYYEHHBIX SKCIEPUMEHTAIBHBIX PE3YJIBTATOB.

3. KpaTkoe coaepskanue Iy CHUNIHHBI

["anoreHonpou3BoOaHEIE. Kiaccudukanms. Howmenxkiarypa. Ankui- u
aJuIWITalIoreHUAbL. apoMaTiueckue  rajoreHuasl.  M3omepusi. Homenkmarypa.  CrnocoObl
nonydyeHus. IIpoctpancTBeHHOe U 31eKkTpoHHOE cTpoeHue. dusnueckue cpoiicTBa. Peakuuun
HYKJICOQWIBHOTO 3aMeIICHusT W OTIIeIUieHus. [loHATHEe HYKICO(PHILHOCTH W OCHOBHOCTH
peareHTOoB. AMOUICHTHBIE HYKJICO(DUITbHBIE PEareHTHI.

MertauiopraHu4eckue  COeAUHEHHUs.  Tumbl  CBSI3€M B AJIEMEHTOPTraHUYECKUX
coequHeHUsX. CrocoObl MONyYyeHUs JUTHI- U MarHUHOpraHUYECKUX coequHeHui. Peakuus
['punbspa, Mmexanusm. Peakiiuu ¢ kKapOOHMIBHBIMU COSTMHEHUSIMHU.

Crouptbl. @enonbl. [Ipoctbie 3¢duppl. nokcucoenuHeHUs. AIbJIETUIbl, KETOHBI.
KapOoHOBBIC KHCIOTHI M MX MPOU3BOJHBIC. B KaIOM KiIacce pacCMaTPHBAIOTCS CIICAYIOIIHE
pa3zenbl: W30MepHs, HOMEHKJIaTypa, (U3MYecCKue W XHUMUYECKHE CBOMCTBAa, CHOCOOBI
MOJTy4YeHHs. MexaHU3Mbl peakiui.

MamnonoBeiit 3¢up. [Tonmyuenue. Ctpoenne, CH-KucnotHocTs. Peaknuu koHaeHcanuu
MaJIOHOBOTO 3(pa U MAJIOHOBOH KHCIIOTHI C albJeTHIaMH. AMUHOKHCIOTHL. JIMKapOOHOBBIC
KHUCJIOTBHI.

A3oTcoaepkaie COoeTMHEHUSI. Hutpocoenunenus. Amunbl. B kaxaom kiacce
paccMaTpUBAIOTCS CIAEAYIOUIUE Pa3/ieibl: U30MEPHs, HOMEHKIATypa, GU3NYECKUE U XUMHUECKHE
CBOICTBa, CIOCOOBI OJTyuyeHUsl. MeXaHU3MbI peaklni.

A3a- ¥ 11a30COeIMHEHNUS

[Tonydyenne nMa30COCNMHEHUN pEaKIMEed JIUa30TUPOBAHUSA: YCIOBHUS IPOBEICHUS
peakuuu U MexaHu3M. Pusndeckre CBOWCTBA. XHMMHUYECKHE CBoOMCTBA. llomyueHue wu
IIPUMEHEHUE a3aCOEAUHEHNN.

MeTonbl  OYHCTKM ¥ UACHTHPUKAIMK  OpraHWYecKux coeauHeHuil. CuHTE3
OpPraHUYECKHX COCTUHECHUN.

4. O0beM y4eOHOH JUCHHUILINHBI

O6bem
Buy yueGHoii pabotst B 3auerHBIX B akamemmuecknx
CIIMHUIIAX qacax

Oo6masi TpyA0eMKOCTh TUCIHIIJIHHbI 10 360

10 y4eOHOMY ILIAHY

AYIUTOpPHBbIE 3aHATHUS: 160/36 160
Jlexrun (JIek) 48/36 48
IIpaktuueckue 3anstus (I113) 32/36 32
JlabopaTopus 80/36 80
CamocrositeabHas padora (CP): 164/36 164
Jlpyrue BUIBI CAMOCTOSITENIEHOW PaOOTHI 164/36 164

Bua uToroBoro KOHTpoJIsi: 3k3ameH (IK) 1 Jk3ameH (36)
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4.4.3. IucuUMNJIMHbI BAPUATUBHOM YacTH (IUCHMILUIMHBI 110 BHIOOPY)

AHHOTAIUsA padoyed MPOrpaMMpl JUCUUIIJINHbBI
«DNeKTUBHbIE TUCHUILUIMHBI 10 (PU3HYECKOl KYJIbType U CIIOPTY»
(b1.B.IB.)

1. Heapb aucuMmIMHbl GU3NIECKOTO BOCIIUTAHUS CTYACHTOB COCTOUT B (DOPMUPOBAHUU
MHUPOBO33PEHUSI M KYJIbTYpbl JIMYHOCTH, IPAKIAHCKON IO3UIMM, HPABCTBEHHBIX KadyecTs,
YyBCTBA OTBETCTBEHHOCTH, CaMOCTOATENBHOCTH B MPUHATHH PEUICHUH, CHOCOOHOCTH
UCIOJIb30BaTh Pa3HOOOpPa3Hble (GOpMbI (U3UUECKOM KyIbTypbl M CIOpTa, U TypU3Ma Ijs
COXpaHEHHsI U YKPEIUIEHUS CBOETO 370POBbS U 370POBbS CBOMX OJM3KMX B IOBCETHEBHOM
AKHU3HU U IPOPECCUOHATBHON 1eATEITbHOCTH.

3agauM JMCUUILVIMHBI 3aKJIIOYAIOTCS B Pa3BUTHUHM CIEAYIOIIMX 3HAHWHA, YMEHUH U
HaBBIKOB JINYHOCTH:

- TIOHUMaHNE COLMATBHON 3HAYMMOCTH (DPM3NYECKON KYIbTYpHl U CIIOPTA, U MX POJIH B
Pa3sBUTHU JIMYHOCTH U OATOTOBKE K MPO(PECCHOHANTBHON 1 TebHOCTH;

- 3HaHUE HAYYHO-OMOJIOTHYECKUX, MEJarOTHIECKUX U MPAKTHYECKUX OCHOB (PH3UUECKOM
KYJBTYpPBI M CIIOPTa, ¥ 340pOBOro 00pasa *KHU3HHU;

- (hopMupoBaHHE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOWICHHS K (DU3NYECKOH KYIbType H
CHOPTY, (PU3UYECKOE COBEPUICHCTBOBAHNWE U CaMOBOCIIMTAaHHUE, YCTAHOBKM Ha 370pOBBIA 00pa3
KHU3HH,

- OBJAJIEHUE CHUCTEMON MPAKTHMYECKHMX YMEHUH U HaBBIKOB, 0O0OECIEeYMBAIOIIUX
COXpaHEHHE W  YKpEIUICHHE 37I0pOBbs, IICHXMYECKOe Ojaromoiydyue, pa3BUTHE U
COBEpPILEHCTBOBAHUE TNCUXO(U3UYECKHX CIHOCOOHOCTEH, KayecTB W CBOMCTB JIMYHOCTH,
camooripeieieHne B (pU3nIecKor KyabType U CIIOpTe;

- (opMHMpOBaHHE JIMYHOTO OIbITA TOBBIIIEHUS JBUTATENBbHBIX U (DYHKIMOHAJIBHBIX
BO3MOXXHOCTEH, oOecnedeHne oO0meld u  npodeccHOHATbHO-NPUKIAAHON  QU3ndecKon
HOJTrOTOBJIEHHOCTH;

- CO3/1aHWE OCHOBBI JIJISI TBOPYECKOTO M METOAMYECKH OOOCHOBAHHOTO HCITOJIBb30BAHHS
(GU3KYIBTYpHO-CIIOPTUBHOW ~ JEATEIBHOCTHM B LEISIX  MOCHEIYIOIUX  JKMU3HEHHBIX U
PO ECCUOHAIBHBIX JTOCTHKEHUH.

- 00yueHMH TeXHUYECKUM M TAaKTHYECKUM IpUeMaM OJIHOTO U3 BUOB CIOpTA.

2. B pe3yabtare uU3yYeHHUS] IMCHUILUIMHBI oOydawmmiics 1Mo mnporpaMmme
0akajaBpHuaTa JOJIKEH:

Ognaznerts cnenyromuMu o0mekynbTypHbiMu (OK) koMneTeHIusImMu:
- CIIOCOOHOCTh PaboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCHPUHUMATH COLMANIbHBIE, STHUYECKHUE,
KOH(ecCHOHANbHbIC U KynbTypHbIe pasnuuus (OK-6);
- CIOCOOHOCTH K caMoOpraHu3alu u camooopazosanuto (OK-7);
- CIIOCOOHOCTH HCIIOJIb30BaTh METOJABI U CPEACTBa (PU3UYECKOM KyIbTYphHI A oOecreueHus
MOJTHOIIEHHO# colMaiibHO# 1 npodeccnonanbHoi aesteaproctu (OK-8);

3name:
- HAYYHO-TIPAKTHYECKUE OCHOBBI (PU3MUECKON KyIBTYPHI H CIIOPTA, ¥ 3JI0POBOTO 00pa3a )KU3HH;
- COLIMAIbHO-0MOJIOTMYECKIE OCHOBBI (PM3UYECKOM KYIbTYpPhI U CIIOPTA;
- BIIMSHUE O3JIOPOBHUTEIBHBIX CHUCTEM (PH3MUECKOTO BOCHHUTAHUS HAa YKpEIUIEHHE 3II0POBBS,
npopHIAKTUKY MPO(PECCHOHATBHBIX 3a00JI€BaHUN U BPEIHBIX MPUBBIYCK;
- C1I0CcOOBI KOHTPOJISI M OIIEHKH (PU3NIECKOTO Pa3BUTHS U (PU3NIECKOH ITOATOTOBICHHOCTH,
- MpaBWJIa ¥ CIOCOOBl IUIAHUPOBAHMS WHIMBHUIYaJIbHBIX 3aHATUH pa3IUYHONW IIeJeBOM
HaIpaBJICHHOCTH;
- UCTOPHIO (PU3UYECKON KYIbTYphl U CIIOPTA, UMETh MPEICTaBIEHNE O 3HAUUMBIX CIIOPTUBHBIX
COOBITUSIX HE TOJBKO CBOEM CTpaHbl, HO U MHUPOBOTO YPOBHS; Ba)KHEWIIME IOCTH)KEHUS B
00J1aCTH CIIOpTa;
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- cnoptuBHble Tpaguuuu MXTHU-PXTY wum. [.WN. MenneneeBa, NOMHUTH O MOJBHUIaX
CIIOPTCMEHOB B I'0Jibl BEIMKOW 0T€4eCTBEHHON BOWHBI.

Ymemn:
- CAMOCTOSITEJIbHO 3aHUMAThCS (PU3MUYECKON KYJIbTYPOH U CLIOPTOM;
- OCYUIIECTBIISAITh CAMOKOHTPOJb 32 COCTOSHHEM CBOETO OpraHu3Ma M COOJ0JaTh MpaBuia
TUTUEHBI U TEXHUKHU 0€30I1aCHOCTH;
- BBINOJIHATh HWHAMBUAYAJIbHO TMOJOOpPAHHBIE KOMIUIEKCH O3J0POBUTEIBHON (hu3rueckoit
KyJIbTYpbl W CIOpPTA, KOMIIO3WIMH PUTMHUYECKOW M a’dpOOHOH T'MMHACTHKH, KOMIUIEKCHI
YIPaKHEHUS aTJIETUYECKOW TMMHACTUKH;
- BBIIIOJIHATH IIPOCTEMILINE PUEMBI CAMOMACCAXKa U pelaKcalyy;
- TpPeoJoJieBaTb HUCKYCCTBEHHBbIE M E€CTECTBEHHBIE IMPENSATCTBHS C  HCIOJb30BaHUEM
pa3Ho00pPa3HBIX CIIOCOOOB MEPEABUKCHHUS,
- BBITIOJTHATH IIPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKU;
- OCYLIECTBIISITh TBOPYECKOE COTPYAHUYECTBO B KOJUICKTUBHBIX (popMax 3aHATUH (HU3NUIECKOI
KYJIbTYpOH U CLIOPTOM.
Bnaoemw:
- CpeICTBAaMH M METOJAaMHU YKPEIUIEHHWS WHAUBHIYaJIbHOTO 3J0POBbS, (U3UYECKOTO
CaMOCOBEPILEHCTBOBAHMS;
- JOJKHBIM YpOBHEM (DU3MUYECKON MOJArOTOBIEHHOCTH, HEOOXOAMMBIM MJIsi KauyeCTBEHHOTO
yCBOEHHsI TPO(EeCCHOHANBHBIX YMEHHH M HABBIKOB B Iporecce OOydeHHWs B By3e, IS
oOecrneyeHus MOJHOIEHHON COLIMAIbHON U MPO(EeCCHOHATBEHOM IEATEIBHOCTH MOCIE OKOHYAHUS
y4eOHOT0 3aBEJICHUS;
- TEXHUYECKUMH U TAKTUYECKMMHU HaBbIKaMH B OJIHOM U3 BUJIOB CIIOPTA.

3. KparTkoe conep:kanue JIUCHUIIUHBI:

Kypc «®usndeckas KyJbTypa U CIOPT» PEANU3YETCS Y€pe3 BaPUATUBHBIA KOMIIOHEHT
(3mexTUBHBIN MOAynb) 328 yacoB (BUA CIIOpTa MO BHIOOPY CTYAEHTA), B 3aU€THBIE €AMHUIIBI HE
MEPEBOUTCSI, SABIISETCS 00s3aTeIbHBIM IS UCTIONHEHUS TIPU OUYHOLU (hopme 0OVUeHUs..

Kypc «®usnueckas KynbTypa M CHOPT» 3aKaHUMBAETCS 3aU4€TOM B KOHIIE Ka)J0TO
cemectpa. KOHTponp ycleBaeMOCTH CTYJEHTOB BEIETCS IO IPHUHATON B YHUBEPCHUTETE
PEUTHHIOBOM CUCTEME.

IIporpaMMa paccuMTaHa Ha H3Y4EHHE IUCLUUIUIMHBI B TE€YEHHME IIECTH CEMECTPOB U
IpernoiaraeT, 4YTo OOyyaroluecsi MMEIOT TEOPETUYECKYI0 U IMPAKTUYECKYIO MOJATOTOBKY B
obnactu qucHUIIMHbBl «Du3udeckast KyabTypa U CIIOPT».

No Paznen qucuumuimabl Yacos
Bcero Jlexuuu [TpakTu- Cawmocr.
YECKHUe pabota
3aHATHS
1. [TpakTrueckuii pazaesn, 328
1.1. | YueOHO-TpEeHUPOBOUYHBIE 3AHATHS 296 296
(o Buaam criopra)
1.2. | KoHTpoabHBIN pa3ien, BXOAUT B 32 32
AyJUTOPHBIC 3aHSATHUS
Bcero uacos 328 328

IIpakTHyeckunii pa3aen

[IpakTrueckuii pa3aen mporpaMmMbl peaiu3yeTcs Ha YIeOHO-TPEHUPOBOYHBIX 3aHATUSX B
y4eOHBIX Tpymmnax no odmel GU3nIecKoil MoAroTOBKE UM MO BHIOPAHHBIM BUAM CIOPTA.

VY4eOHO-TPEHUPOBOYHbIE  3aHATUS  Oa3UpPYIOTCA HA  LIUPOKOM  HCIOJIb30BAHUU
TEOPETUYECKUX 3HAHUH M METOJUYECKUX YMEHHH, Ha MPUMEHEHUH DPa3HOOOPA3HBIX CPEICTB
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buznyecKoil KyabTyphl, CHOPTUBHON U MPO(ECCHOHATBHO-TPUKIIAIHOM MOATOTOBKH CTYIEHTOB.

[IpakTuyeckne 3aHATHS IOMOTalOT NPUOOPECTH OMBIT TBOPUYECKOW MPAKTUYECKOH
NESTENIbHOCTH, Pa3BUBAIOT CAMOCTOSITENILHOCTh B (DU3MUYECKON KyJIbType M CHOpPTE B LENSIX
JOCTIDKEHUST  (DM3MYECKOro coBeplIeHCTBAa. [IOBBIIAIOT ypOBEHb (DYHKIMOHAIBHBIX U
JBUTATEIBHBIX CIIOCOOHOCTEH, HANIPaBIeHHO (POPMUPYIOT KaueCTBa U CBOMCTBA JTMYHOCTH.

[IpakTuyeckuii paszen BKIOYaeT B ceds MOApasfensl: Mo olmiei  Qgusnueckon
noarotoBke (ODII) u cnenuanpHOM Pusnueckoit moaroroske (CDII).

Y4eOHO-TPEeHNPOBOYHbIE 3aHATHSA

Y4eOHO-TpEHUPOBOUHBIE  3aHATHS  0a3upyIOTCSs Ha  [IMPOKOM  HCIOJIb30BAHUU
TEOPETUYECKUX 3HAHUN M METOIUYECKUX YMEHHH, Ha MPUMEHEHUH DPa3HOOOPA3HBIX CPENICTB
bu3nyecKoil KynbTypbl U CHOPTA, CIOPTUBHON U MPOhECCHOHATBHO-TIPUKIAAHON (r3rueckoit
MOJITOTOBKE.

KoHnTpoabHbIi pa3aen

Kpureprem ycrnenrHoCTH OCBOCHHUSI yU€OHOTO MaTepHalia SBISIETCS SKCIEpTHasl OLEHKa
MpenoAaBaTens, YUUTHIBAIOIIAS pe2ysApHOCHb NOCeueHUs 00313amenbHblX YUeOHbIX 3aHAmuUl,
BBINTOJIHEHNE YCTAHOBIICHHBIX Ha JAHHBIA CEMECTp KOHTPOJIBHBIX HOPMATHUBOB (TECTOB) OOIIEH
buznyecKkoil U CHOPTHUBHO-TEXHUYECKOW MOATOTOBKMU Ui OTHENbHBIX TPYII Pa3IHuHON
CIIOPTUBHOW HAIPABJICHHOCTH.

KoHTponbHbIl pa3fen ocymiecTBiseT OObEKTHBHBIA YYeT Mpolecca M pPe3yabTaToB
y4eOHON AESITEIIbHOCTU CTYJEHTOB M OCYILECTBIIACTCS MO PEHTUHIOBOM CHUCTEME, MPUHITOU B
PXTY um. JI.11. MeHaeneeBa.

4. O0bem y4eOHOH TUCHMILINHBI (BAPHMATUBHbIN KOMIIOHEHT)

Bun yuebnoit paboTbl Bcero CemecTpbl
9acoB I I i v \Y VI
dusnyeckas KyJapTypa U CIIOpT — 328
BAPHATHBHBII KOMIOHEHT
AyIUTOpHBIE 3aHATHUS (BCero) 296 32 66 66 66 66 32
1. TeopeTnueckuii pasaen
(JIexuun)
2. IlpakTnueckuii pazaen
2.1. Y4eOHO-TpEHHPOBOYHBIE 3aHATHUS (T10 296 28 60 60 60 60 28
BHJIaM CTIOPTa)
3. KoHTpOIBHBIH pa3iern, BXOIUT B 32 4 6 6 6 6 4
ayJAMTOPHBIE 3aHATH
Bua uTOoroBoro KOHTpoOJIA 3a- 3a- 3a- 3a- 3a- 3a-
4yeT | 4Yer qer 4eT | 4er | yer

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«Bbruucaureabnasa marematuka» (b1.B.JIB.1.1)

1. Heau u 321294 JUCIHATIJIMHBI

Heap mporpaMmbl: Hay4yuTh CTYJIEHTOB TEOPETHYECKUM 3HAHUSM M MPAKTHUYECKUM
YMEHMSIM U HaBbIKaM HCIIOJIb30BaHUS COBPEMEHHBIX MAaTEMAaTUYECKMX METOAOB C IPUMEHEHUEM
nakera wmareMmarudeckux mnporpaMmMm MATLAB nns pemienus mmpokoro Kpyra 3agad

BBIYHCIIMTEILHON MaTeMaTHKHU.

Llenpto HacTOsMIETO Kypca SBISETCS OOYYEHHE CITyIIaTeledl COBPEMEHHBIM METOJllaM
pacyeToB, paCYCTHBIX HCCHeﬂOBaHI/II‘;I, aHaJIn3a, ONTUMHU3AlNH NPOHCCCOB MHKCHCPHLBIX 3a/a4d C
WCITOJIb30BaHMEM TTaKeTa MaTemMaTuiaeckux nporpamm MATLAB

3agauu Kypca:
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oOydeHue CTYJEHTOB TEOPETUYECKUM METOJaM BBIYMCIHUTEILHOW MaTeMaTHKH, TEOPETUYECKUM
OCHOBaM CO3/]JaHUS M OpraHU3alMK KOMIIBIOTEPHBIX YEJIIOBEKO-MAIIMHHBIX CHUCTEM pELICHUs
MHKEHEPHO-PACUYETHBIX 3a]]a4 METOJaMU BBIYMCIUTEIIbHON MAaTEMAaTUKH;
00y4YeHHE CTYJCHTOB MPAKTUYECKUM METOJAM BBIYUCIUTEIBHOW MaTEMAaTHUKH, TEOPETHUYECKUM
3HAaHUSIM MU NPAKTUYECKUM YMEHHSM M HaBbIKAM HCIIOJIb30BAHUS COBPEMEHHBIX METOJOB U
KOMILJIEKCOB MPOTPAMMHBIX CPEJICTB ISl PEIICHUS 3a/1a4 BHIYMCIUTEIbHON MAaTEMAaTHKH;
oOydyeHHe MeToJlaM W ajJrOpUTMaM BBIYMCIUTEIbHON MaTeMAaTHKH, MPAKTUYECKUM HaBBIKaAM
UCTIOJIb30BaHUSI COBPEMEHHOTO MPOTPAMMHOTO OOECIIEUeHUs Ul PEIICHUS PACUETHBIX 3a1ad
BBIYMCIIUTEIILHOM MaTEMaTUKH;
2. TpedoBaHus K pe3yjbTaTaM OCBOEHUSI U CHHUIIIMHBI

N3ydyeHue AUCUUIUIMHBI MPU MOAroToBKE 1o HampabieHuto 18.03.01 «Xumuueckas
TEXHOJIOTHS 0 MporpaMMe OakanaBprara « XMMUYecKasi TEXHOJIOTUSI MaTePHaioB U TPHUOOPOB
JJIEKTPOHHOW TEXHUKM M HAHOAJIEKTPOHHKH» CIOCOOCTBYET (OPMUPOBAHUIO CIEIYIOIINX
KOMIIETEHIIHI:

Ilpogpeccuonanvhuix:

CIIOCOOHOCTBIO IIIAHWPOBATh M TIPOBOJAUTH (DM3MUSCKHEC W XUMHYCCKHE DSKCIICPUMEHTHI,
MPOBOANTE O00pPabOTKY WX PE3yIbTATOB M OIICHHBATH IOTPEIIHOCTH, BBIIBHTaTh THIOTE3Bl U
YCTaHaBIMBATh TI'PAHULIBI UX NPUMEHEHUs, NPUMEHSATh METOJbl MAaTeMAaTHYECKOro aHajlu3a U
MO/ICITMPOBAHUS, TECOPETUIECKOTO M SKCIIEpUMeHTaIbHOTO recneaoanus ([1K-16);

B pe3ynbpTaTe n3yueHus AUCHUIUIMHBI CTYIEHT JOJIKEH:
3namo:
(bU3UKO-XMMHUYECKHUE U XUMHUKO-TEXHOJIOTUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUS TIPOIIECCOB
M3MEHEHHS arperaTHoOro COCTOSIHUS 1Mapo(Tra30)-KUIKOCTHBIX CHCTEM, PEaKTOPHBIX MIPOLIECCOB U
OCHOBHBIX ITPOIIECCOB PA3ACIICHUS XUMUYECKON TEXHOJIOTUH;
METO/Ibl U AITOPUTMbI KOMIIBIOTEPHOTO MOJIETMPOBAHUSI OCHOBHBIX ITPOLIECCOB XUMUYECKON
TEXHOJIOTMH U TEXHOJIOTMYECKUX CXEM XUMUYECKUX TPOU3BOJICTB,;
MIPUHITUITBI PUMEHEHHS METOJI0JIOTHH KOMITBIOTEPHOTO MOJCIIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB MPU aBTOMATU3NPOBAHHOM MPOEKTUPOBAHUN U KOMITBIOTEPHOM
YIPaBICHUN XUMHUUYECKUMU TPOU3BOJCTBAMU.
Ymemo:
pemats 3aJa4d  KOMIBIOTEPHOTO MOJEIMPOBAHUS MPOIECCOB  Mapo(ra3o)-KUAKOCTHBIX
paBHOBecHiA, abCOpOLINHU, TUCTUILIALNH, PEKTU(DUKAIINH U KUAKOCTHOU SKCTPAKIIUY;
MIPUMEHSTD MOTYYECHHBIC 3HAHUS TIPH PEIIEHUN MTPAKTUYECKUX 33]1a4 KOMITBIOTEPHOTO
MOJICJIUPOBAHUS OCHOBHBIX MPOLIECCOB XUMUUYECKOW TEXHOJIOTMH M TEXHOJIOTMYECKUX CXEM
XUMHUYECKHUX TTPOU3BOJICTB.
Bnaoemu:
METOIaMH MPUMEHEHUS CTAaHAAPTHBIX MakeToB MpukiIaaabiX nporpamm (I1I11T) n maketoB
Moaenupyronux mporpamm (ITMIT) myist MoaenupoBanusi OCHOBHBIX MPOIECCOB XMMHUYECKOM
TEXHOJIOTMH U TEXHOJIOTMYECKUX CXEM XUMUYECKUX TPOU3BOJICTB.
3. KpaTkoe conep:kaHue THCHUTLIAHBI

Beenenne. Llenu u 3anaun kypca. KpaTkuii ncTopu4eckuii o4epk pa3BUTUS
OTEUYECTBEHHOMN U 3apyOEKHOIN BBIUMCIUTEIbHOW MaTeMaTUKi. OCHOBHBIE 3Talbl pa3pabOTKU U
peanu3alnuy aaropuTMOB Ha KOMITBIOTEPAX.

Moayas 1. BeluuciaurenbHas maremMaruka. OCHOBHbIE 3Tanbl: pa3padoTka Hu
peanu3anusi aJroOpuTMOB Ha KommnbloTepax. CHucreMa KOMIBIOTEPHOH MATeMATHKH
(CKM) MATLAB 1151 penieHUs 32124 BbIYUCIUTENbHOI MaTEeMATUKH.

Tema 1.1. Co3nanne M-nporpamMm 1 0CHOBHbI€ 0nepaTopbl M-si3blka NPOrpaMMUpPOBAHUS
MATLAB. Bapuantsbl cTpyKTYpbI nporpamm Ha MATLAB.

Opranuzanus padoyero crosa Desktop Layout;

Ocuosubie onepaiuu B8 Command Window;
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Ocnosuble onepanuu B Editor;
JIunelino opraHu30BaHHAs MMPOTpaMMa (AITOPHUTM);
BeTBiieHus ¢ OHUM YCIIOBHEM, HECKOJIBKUMH YCIIOBHSIMH, BIIOKEHHBIE, CO CITUCKOM yCI0BHH. If,
switch; mormueckue oneparuu and, or, not;
[ukibl CO CUETYUMKOM, C MPEAYyCIOBHEM, C IOCTYCIOBHEM, C MpEpPhIBAHUEM IMOJHBIM U
MpPEPHIBAHUEM YaCTUYHBIM, C 3a/JIaHHBIM IIaroM CYETYMKA, C OTJAEIBHBIM OTCUETOM HUTEpPALIMii;
for, while, break, continue; ¢ Be3oBOM (yHKIIHII; ¢ QualoroM ¢ mois3oBareiemM B Command
Window u B crienuanbHbBIX JUAT0TOBBIX OKHAX;
Tema 1.2 CraHgapTHble M _HecTAHAAPTHLIE (GyHKIMH M-sI3bIKa NPOrpaMMHPOBAHUA H
ocHoBHBIE pemaresn (solvers) MATLAB.
OyukImy ¢ rpadUUeCcKUM BBIBOIOM pe3yiabTatoB; plot, subplot, surf, mesh, polar;
OyHKIMU C YUCIOBBIM BBIBOZIOM pe3ynbTaroB B Command Window;
OYHKINH C 3alACHI0 PE3yJIbTaTOB B (Paiii;
DyHKINUU, BIIOKCHHBIC B TJIABHYIO () YHKIIHIO;
OYHKIUU C IEPEMEHHBIM YHCIIOM apTyMEHTOB;
OyHKINU, BBI3BIBAIOIINE IPYTYIO (DYHKIINIO, UM KOTOPOU MEPEAaHO KaK apryMEHT;
Moayan 2. Bektopsl 1 MmaTpuubl. CucTemMa JIMHEHBIX ajiredpanyecknux ypaBHeHUH
(CJIAY).
Tema 2.1. O0paTHas MATPHIIA. Y MHOKEHHE MATPHIL
Omneparop inv;
Omnepatops! Strcat, int2str, numa2str;
Omnepatops! length, min, max, mean, sort;
Omnepatops! dot, tril, triu, eye, zeros, ones, diag;
Omnepatops! rand, linspace, logspace, repmat;
Omnepatops! Size, det, trace, norm;
Tema 2.2. Metoa 'aycca. MeToa NpPoOCThIX MTEPAIHId.
Omeparopsi linsolve, rank, eig;
Tema 2.3. O0YCJA0BJIEHHOCTb cCTEMbI. Unc/10 00YCI0BJIEHHOCTH.
Omneparopsi cond, rcond;
Moayas 3. O0padoTka pe3yabTaTOB U3MepeHHsI OAHOH BeJn4yMHbl. [Ipudaunxkenue
GyHkumnu
Tema 3.1. Kpurepuii CTbl0€eHTA.
Omneparopsi polyfit, polyval,
Tema 3.2. AnnpokcuManus.
Omeparop Isqcurvefit;
Tema 3.3. UnTepnoasinmsi.
Omnepatops! interpl, linear, spline, nearest;
Moayanb 4. UncjieHHOEe MHTETpHUPOBaHUE
Tema 4.1. MeToabI IPSIMOYI0JIbHUKOB
Omneparopsl SUM, mean;
Tema 4.2. MeToabl Tpanenmii
Onmneparop trapz;
Tema 4.3. Metog CuMiicoHa
Omnepatop quad, int;
Tema 4.4. Metoa Heorona-Koreca 8 nopsizka
Omneparop quads;
Monayab 5. YpaBHeHHE ¢ OJHUM HEU3BECTHBIM
Tema 5.1. MeToa ejeHHs IONOJIAM
Omnepatopsl conv, deconv, polyval, polyder;
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Tema 5.2. MeToa kacaTeJbHbIX
Omnepatops! roots, poly, fzero;

Mopnyasb 6. CucreMa HeJIJMHEHHBIX YPaBHEHHUI
Tema 6.1. Meton HeloToHa-Padcona
Omnepatops Solve, diff, subs;
Tema 6.2. MeToa IPOCTBLIX HTEPAIIMH.
Omnepatopsr simplify, collect, pretty;

Moayab 7. OnHOMepHAsi ONTUMM3AIAS
Tema 7.1 MeToabl 0THOMEPHOI ONTHMM3AIHMH
Omneparopsl fminbnd;

Monayab 8. MHOroMepHasi ONTUMM3AIUS
Tema 8.1 MeToabl MHOTOMEPHOM ONITHMH3AINHA
Omneparopst fminsearch, linprog, fmincon;

Moayas 9. Iuddepenunaibubie ypaBHeHUs

Tema 9.1 MeToabl pemiennsi 1uddepeHIHAILHBIX VPABHEHMIA.

Onepatops! dsolve, diff;

3akiri0ueHue. 3aKIIOUUTENbHAS JIEKIUS 110 MOBEJICHUIO UTOTOB Kypca.

4. O0beM IMCUMILIMHBI M BUABI Y4eOHO# padoThl

O6nem
Bu yueGHol paboTs B 3aueTHEBIX B akagemuueckux

CIMHULIAX qacax
OO0masi TpyA0eMKOCTh TUCIHIIJIHHBI 3 108
10 y4e0OHOMY ILIAHY
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexnuu
JlaboparopHbie pabOTHI 0,89 32
CamocrositesbHas padora (CP): 2,11 76
[ToaroToBka K 1a00opaTopHbIM paboTam 1,055 38
CaMocCTOsATeIbHOC U3YUCHHE PA3/ICNIOB Kypca 1,055 38
Buja uTOroBoro KOHTpoOJIsi: 3a4er / IK3aMeH 3ager

AHHOTanus padoveil NPOrpaMmbl AU CHUNIIHHBI
«Iuckpernas marematukay» (b1.B./1B.1.2)

1. ey 1 3a52a4M AUCHUTINHBI

Heabo auCHUIUIMHBI sBIsSETCS (OPMHUPOBAHHE y CTYJEHTOB CHCTEMbI OCHOBHBIX
NOHSTUM, MWCIOJNB3YEMBIX JJIs IOCTPOCHMSI BAXXHEMIIMX MATEMaTHUECKUX MOJENEH, U
MaTeMaTUYECKUX METOOB JUIsl OMUCAHMSI PAa3JIMYHbIX MTPOLIECCOB.

OCHOBHBIMH 321a4aMH THCHMILIMHBI, PEIICHUE KOTOPBIX 00ECIeurnBaeT JOCTHKECHHUE
LEeJH, SBISIOTCS:
- O3HAKOMJIEHME C CHCTEMOH TOHSTHUM, HCHOJB3YEMBIX JUI1 ONUCAaHWS BaXKHEUIINX
MaTeMaTHUYeCKUX MOJIeNIel 1 MaTeMAaTUYeCKUX METO/I0B, M UX B3aUMOCBS3bIO;
- 03HaKOMJIEHHME C IPUMEpPaMH IPUMEHEHHSI MATEMAaTHYECKUX MOJIEIEN U METO/IOB;
- (opmupoBaHMEe HAaBHIKOB U YMEHUH HCIOJb30BaHUS MaTeMAaTUYECKUX MoJeled U
MaTEMaTUYECKUX METOOB.

2. TpeOoBaHus K pe3yJibTaTaM OCBOCHMS AU CHUILIHHBI

N3zyuenue kypca JIMCKpeTHOM MaTeMaTUKU MPH MOATOTOBKE OakaaaBpoB IO
HarpasieHuro 18.03.01 Xumuyeckast TexHoI0rusl, NPOPUIb «XUMUYECKAS TEXHOJIOT U
MATEepHAJI0B H NPUOOPOB IEKTPOHHOI TeXHMKH U HAHOJIEKTPOHHUKH» CIIOCOOCTBYET
NPUOOPETEHUIO CIETYIOIUX KOMIIETEHIIMNA:
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2.1. IIpodeccronanbHble:

- CIOCOOHOCTBIO TNIAHUPOBATH M MIPOBOAUTH (PU3UUECKUE U XUMUYECKHUE IKCTIEPUMEHTHI,
IPOBOJIUTH 00pabOTKY MX pe3yJIbTaTOB M OLIEHUBATh MOI'PEIIHOCTH, BBIABUIaTh TMIIOTE3bI U
YCTaHABJIMBATh I'PAHULIBI UX IPUMEHEHUS], IPUMEHSTh METO/Ibl MATEMAaTUYECKOIO aHAIN3a U
MO/ICJIUPOBaHHMsI, TCOPETUIECKOT0 U dKCIIepUMeHTaIbHOro nccnenosanus (I1K-16).

B pesyabTare n3yueHusi JMCHHUILJIMHBI CTYAEHT J0JIAKEH
3HATh!

-OCHOBHBIE ITOHATHUS U METOJIbl AUCKPETHOM MaTeMAaTHKH, MATEMAaTUYECKUX METOJOB PELICHUS
npodeccHOHAIbHBIX 3aj1au.

yMeTb:

- IPUMEHATh MaTEMATUYECKUE METO/IbI TP PELICHUH THIIOBBIX NMPO(EeCCHOHAIBHBIX 3a/1a4.
BJIAJIeTh!

-METOJaMHM MOCTPOCHMsST MaTeMaTHYECKOM MOJEeNM THUIOBBIX IPO(ECCHOHANBHBIX 33aJa4 U
coJIepKaTeIbHON MHTEPIPETALMU TIOJTYyYEHHBIX PE3yJIbTaTOB.

3. Kpartkoe cogep:xanue JTUCUMIIMHbBI
4 CEMECTP

1. BBenenue.

Ponp  nuckperHolt MaremMaTMKHM Opu  pa3pabOTKE M OKCIUIyaTallud  XUMHUKO-
TE€XHOJIOTMYECKHUX CHCTEM.

2. DJIeMeHThI TeOpMHU MHOKEeCTB M ajiredpanyecKkne CTPYKTYPbI.

BBenenue B AUCKpeTHYIO MaTeMaTUKy. Posib TUCKpeTHONH MaTeMaTHKH MpH pa3paboTKe U
OKCIUTyaTalli XMUMHKO-TEXHOJIOTMYECKHX CHCTEeM. MHOXKECTBA, OTHOIICHUS H (YHKIHH.
3agaHue MHOXECTB M OCylLlecTBIeHHE omepauui Hag HUMU. CrocoObl 3amanus. Omnepauuu
00BbeIMHEHNUS, TIEPECEUEHUS], PA3HOCTH, JOTIOJIHEHUS U JIEKapTOBa MPOU3BEACHUS. AKCHOMAaTHKA
TeOpUH MHOXeCTB. Anredpa Kantopa. MuHMMu3anus npeacTaBIeHUd MHOXKeCTB. JlMarpaMmbl
Ditnepa-Benna. bunapusie otHomeHus. CriocoObl 3aaHusi OMHapHBIX OTHOmIeHUU. CBOMCTBa
OuHapHbIX OoTHOUIeHUH. Pa3ouenns. OTHOIIEHHUs SKBUBAJIEHTHOCTH U nopsaka. [IpeacraBienue
N-apHbIX OTHOIIEHUN OuMHapHbIMH. AsreOpa oTHoueHui. OyHkunu. UHbeKuus, cropbekuus u
Oouekuusa. AunreOpandeckue CcTpykTypbl. [lomyrpynmsl. Monouasl. ['pynmel. Iloarpynmsr.
[Muknuyeckue rpynnsl. ['pynmnsl nmoactaHoBok. M3omopdusm rpynm. CMexHbIE Kiacchl MO
noarpynne. Hopmansable paenurtenu. Pakrop-rpynmnbsl. Kosbpna: onpeneneHusi, CBOWCTBA,
npumepsl. [loss.

3. DJIeMeHTHI Teopuu rpagos.

I'padpbl. 3amanue u xapakrepuctuku rpagon. Buabr rpados. Iloarpader. Matpurisl
CMEXHOCTH M UHIUAEHTHOCTH. Crenenu BepmmH. Mapmpytsl llenu. Iukiel. PaccrosHue
MeXIy BepiinHamu. Juamerp u paguyc rpada. YHapHble 1 OMHApHBIE ONepaluu Haja rpadamu.
Hononnenue rpada. YnaneHue u go0aBiIeHHE BEpIIWMH. YajieHUE W J100aBiIeHHE pedep.
OtoxnectBienne BepiinH. Pacmervienne BepmmH. OObenuHenue rpados. Ilepeceuenue
rpadoB. KommonenTs! cBsizHoCcTH. MocThl. BepmmnHas u pebGepHas CBSI3HOCTb. CBSI3HOCTH
OpPUEHTHPOBAHHBIX I'paoB. AJTOPUTM BBIYMCICHUS CBSI3HOCTU. BHYTpEHHsSI yCTOHYMBOCTB.
BepmmnHoe yucno HezaBucumoctu. PebepHoe uncio He3aBUCHMOCTH. BepuinHHoe u pebepHoe
nokpeiTue rpada. BremHss ycroWuyuBocTh. BepimHHOe M pebepHOE YMCIO BHEIIHEH
YCTOMYMBOCTH. [{UKIIBI M pa3pe3bl. DMIIepOBbl HUKIBI. ['aMUIBbTOHOBBI LIUKJIIBI. [Im1aHapHOCT U
ykiazka rpagos. ['panu minockoro rpada. Packpacka rpados. Xpomaruyeckoe yucio. I'unoresa
yeTelpex Kpacok. JlepeBwsa. Ompenenenus. CporictBa. Teopema Konu. ®dyHpaMeHTanpHas
cuctema 1IUKIOB. OCTOB HAUMEHBIIETO Beca. YIOPSIOYEHHbIE AepeBbsi. bUHapHBIE AEpEBBA.
JlepeBbst COPTUPOBKU. AJITOPUTM MOMCKA B IEPEBE COPTUPOBKH.

4. ByJaeBsl pyHknun.

Anrebpa noruku. bynessl pynkiuu. CriocoOs! 3ananus. byneBsl pyHKIIMN 0OTHON U IBYX
NEpEeMEHHbIX M MX cBoiicTBa. Dopmynbl OyineBoi anreOpsl. OCHOBHBIE 3aKOHBI OYJeBOM
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anreOpbl.  OkBHUBaJeHTHOCTh  (opmyn.  Ilpunnun  nBoiictBeHHocTH.  CoBeplleHHBIE
JTU3BIOHKTHBHBIE M COBEPIICHHbIE KOHBIOHKTUBHBIE HOpMasibHbIe (opmbl. CucTembl
3JIEMEHTapHbIX OyaeBbIX GYHKUNN. DYHKIIMOHAIBHO MOJIHBIE CUCTEMBI 3JIEMEHTapHBIX OYJIEBbIX
¢ynkuuii. Ilpumepbl (QYHKIMOHAIBHO NOJHBIX Oa3ucoB. BakHeimme 3aMKHYThIE KIIACCHI.
Teopema 0 ¢GyHKIMOHATBLHON TOJMHOTE. MwuHUMU3aUsA OyneBbiX (yHKiuiA. CokpaiieHHas,
TynuKkoBass ¥ MuHHManbHas ¢opmbl. Kapter Kapno. Meton coderaHuss MHIEKCOB U METOX
Kyaiina. MuHMMHU3a1usi KOHBIOHKTUBHBIX HOPMaIbHBIX GopM. O030p MPHIIOKEHUN TUCKPETHON
MaTEMaTHUKH. Pazpabotka 3¢ HEKTUBHOTO MaTEMaTHUYECKOr O, IIPOrPaMMHOTO,
MHPOPMALIMOHHOTO M TEXHHYECKOro O0ecleYeHUuss Ha OCHOBE METOAO0B JUCKPETHOH
MaTEMaTHUKH.
5. Ucuuciienne BbICKa3bIBaHU M.

BBenenue B MaremMaTudecKyro JIOTUKY. KpaTkue cBeleHHs U3 UCTOPUM MaTeMaTU4YECKON
goruku. Ponp MaremMaTWdyeckod JIOTMKM IpU  pa3paboTKe M IKCIUTyaTallud XHUMHKO-
TEXHOJIOTMYECKUX cucTeM. PopMaibHble aKkcuoMaTuyeckue cucteMbl. CHMBOIIBI, BBIPaXKEHMUS,
dopmyibl, akcuoMsbl. [IpaBuiio BbIBOJa, HEMOCPEICTBEHHOE CIIEACTBUE, BBIBOJ, TeopeMa. Jloruka
BbICKa3bIBaHMit. Jlorndyeckuii BeIBOI. Akcrombl. [IpaBuiio modus ponens. Teopema aeAyKiuuu u
npaBwio  cwulorusma. [lomHota ¥ HENPOTMBOPEUYMBOCTH. HeE3aBUCHMMOCTH — aKCHOM.
Pazpemmmmocts Teopuun. [pyrue axkcuomarusauuu. [IpoBepka BBIBOIMMOCTH € IIOMOLIBIO
UCTUHHOCTHBIX Tabmuu. CekBeHuuu ['enunena. Monens mupoB Kpunke. Meton pesosntounit
Pobuncona. Meron knay3 Bonra. O0pathsiii MeToq MacioBa (61aronpusTHbIX HA0OpPOB).

6. Ucuunciienne npeguKaToB M He4eTKasi JIOTHKA.

Jloruka mpeauKaToB. ABTOMAaTH3aIlUsl JIOTHUECKOTO BBIBOAA. llepemeHHbIe, (QyHKIUH,
TEpMBbl, IpeIuKaThl, KBaHTOpHI, ¢Gopmyinbl. OOnacTe neiicTBus kBaHTOpa. CBOOOAHBIE U
CBsI3aHHBIC ITepeMeHHbIe. IHTepnpeTannu, paBHOCHILHOCTh. Pacmo3HaBaHmne 001e3HaYMOCTH.
[Tpobnema pa3pemMMoOCTH. AKCHOMBI M NpaBWJIa BBIBOAA HCUMCICHHUS IMpeauKkaToB. Teopema
nenykuuud. HenmpoTuBopeduMBOCTP M IOJIHOTA. DBbIHECeHHME KBAHTOPOB U IpeABapeHHas
HopMmanbHast (opma. CkyneMoBCKHe cTaHIapTHble (OpMBL. DpOpPaHOBCKUI YHHBEPCYM U
teopema DpoOpana. [logcranoBka u yHudukamus. Meroa pe3oitoruii u ero noaHora. Ctpareruu
Metona pesomouuid. JIu3proHkTel XopHa. [IpMHIMD JOrM4ecKoro mporpaMMHpOBaHUS.
Heuerkne muoxectBa. Hewerkas noruka. IlosBnenue u cyrep HederkocTH. Dopmanmsanus
HeueTKocTu. DyHKIMA NpUHALIEKHOCTU. JIMHrBHCcTHYecKas nepeMeHHasd. Onepauuu Hax
HEYeTKUMH MHoXecTBamu. Heuerkas apudmeruxa. Meroasl aedaszzuduxanuu. Heuerkue
oTHouieHHs. CTaHgapTHblE HEYETKHE Jiorndyeckue onepauuu. HedeTkuit BeIBOA. CTeneHn
VMCTUHHOCTH M CTETIEHU YBEPEHHOCTU. HedeTknii aHanor MeToa pe30Itonni.

7. Koneunble aBToMaThl, MamMHbI Thopunra-Ilocra, cJ10KHOCTH BHIYHCICHHIA.

OneMeHThl Teopun aBToMaToB. IIoHATHE aBTOMaTHOrO IMpeoOpa3oBaHus MH(pOpPMaLUK U
KoHeuHOTO aBToMata. CrocoObl 3a1anust aBToMaTtoB. ABToMatsel Mumiu u Mypa. [Iporpammuas u
anmnaparHas peaJu3alys aBTOMATOB. DKBUBAJEHTHOCTh U MUHMMM3ALUs aBTOMAaTOB. MaluHbI
Trropunra-Ilocra. @opmanuzanus NOHITHUS alropuTMa M (opMaiabHble MOJAETU alrOPUTMOB.
Mammna TeropuHra: onpezeneHus, cBoiicTBa, rpadsl nepexonoB. Mammuna [locta. [Iporpammsl
st mamuH.  [Ipobmema  pacmosnaBanusa.  I[IpoGiemMa  OCTaHOBKHM.  ANTOPUTMHUYECKU
Hepaspemumble 1poOneMbl. CI0XHOCTh aJIrOpUTMOB. Mepbl ClOKHOCTH. Bpemennas u
€MKOCTHAsl CIIO)KHOCTb. ACHMIITOTHYECKAS! CIIOXKHOCTh, IOPSAOK CIIOKHOCTH, CJIOKHOCTH B
CpeIHEM M B Xyaulem ciydae. TpynHopaspemmmbsle 3agaud. HeperepmMuHUpOBaHHAs MallllHA
Trropunra. Knaccet P u NP. NP-nonubie 3amaun. NP-monHoTa mpoGieMbl BBIIOJTHUMOCTH
(dopmyn JoruKK BbICKa3biBaHUH. O030p MpHIIOKEHU MaTeMaTHueckoi jsoruku. Hampasnenus
MCIIOJIb30BaHUs almapara MaTeMaTU4YecKOM JIOTMKM B 3ajlayaX MpPaKTUYECKOW HH(GOPMAaTUKU.
Crnemudukanus ¢ BepuuUKaUs  OPOrpaMMHO-ANIAPATHBIX — MPOEKTOB,  JIOTHUYECKOE
IPOrpaMMHUPOBAaHUE, OCTPOCHUE OHTOJIOTHH, S3bIKH OOLEHHUS MHTEIUIEKTYaJIbHBIX ar€HTOB.
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4, O0beM yueOHOH TUCIHIIMHBI

Bcero 4 cemecTp
Buabi yueOHoii padboThl 3a4. e1./ 3au4. e,/
aK.gyac aK.gac
O0mas Tpy10eMKOCTb AUCHHUILINHBI 110 3/108 3/108
y4eOHOMY IJIAHY
AYyIHUTOpPHbBIE 3aHATHSI: 0,89/32 0,89/32
Jlexunnu (Jlek) - -
[TpakTuyeckue sanstus (I13) 0,89/32 0,89/32
CamocrositebHas padora (CP): 2,11/76 2,11/76
Bua xkonrTpoas: 3aver
IK3aMeH/3a4yer
AHHOTANUs padoyeil MPOrpaMMbl JUCUUILIHHBI
«XumMuyeckasi KuHeTuka u karajaus» (b1.B.J1B.2.1)
1. lesan u 3a1a4M TUCHUTITHHBI
Heap AUCHMIVIMHBI — OBJIAJCTh 3HAHUSAMH 00 OCHOBHBIX KHHETHUYECKUX

3aKOHOMEPHOCTSIX MPOTEKAaHUs XUMHUUYECKUX IIPOLECCOB, IIYyTSAX BBIABICHUSA METOJIOB,
MO3BOJISIIOIIMX YCTAHABIMBAThH MPUPOAY CKOPOCTh-ONPEAEIISIONICH CTaAuy U JENaTh BBIBOJBI O
BO3MOKHOM MEXaHU3M€ PEaKlMK, IOHUMATh POJIb KaTajln3a JJisi XUMUYECKON TEXHOJIOTUH.

3agauu M3y4eHUs TUCLUIUIMHBI COCTOAT B CIIEAYIOIIEM:
MIOHSITH 3aKOHBI, KOTOPBIM IOJYHUHAETCS TEUEHNE XUMUUYECKOTO MPOLIECCa BO BPEMEHU;
YSCHUTh Ba)XKHOCTb YCTAHOBJIICHHS MEXaHU3Ma UM METOJOB HaXOXKIEHUS CKOPOCTEH
XUMHUYECKHX PEaKIUil Ui UX IPaKTUYECKOH peanu3aium;
JaThb TPEJCTABIEHWE O COBPEMEHHBIX OJKCHEPUMEHTAIbHBIX METO/JaX HCCIIECJOBAHUS
KMHETUKU XMMHUYECKHUX MPOIIECCOB.

2. B pesyabtate m3ydyeHusi Kypca «XMMHYeCKasi KMHETHKA W KATAJIU3» CTYIEHT

HOJIKECH:

Oébnadoamps cnenyrouMu npogpeccuoHanbHbiMi komnetreHusamu (I11K):
CIOCOOHOCTBIO TUTAHUPOBATh M TPOBOAWUTH (DU3NYECKHE W XMUMHYECKHE SKCIIEPUMEHTHI,
IPOBOJUTH 00PaOOTKY MX PE3Yy/IbTaTOB M OIEHUBATH MMOTPEITHOCTH, BBIIBUTATh TUTIOTE3bI U
yCTaHaBJIMBATh TPAHMIIbI UX IPUMEHEHUS, IPUMEHATh METOAbl MATEMaTUYECKOTI0 aHAIu3a 1
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCTIIepruMeHTanbpHoro uccienaoBanus (ITK-16);
TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHMS OCHOBHBIX (DU3MYECKMX TEOPHHM JUIs peIIeHUs
BO3HUKAIOIMUX (PU3NUECKUX 33/1a4, CAMOCTOSTEIIBHOTO proOpeTeHus: GU3nUecKux 3HaHUM,
JUIS IOHMMAaHMsI IPUHLIMIIOB pabOThl MPUOOPOB M YCTPONCTB, B TOM YHUCIIE BBIXOIAIINX 32
npeJieNbl KOMIIETEHTHOCTH KOHKpeTHOoro Hampasienus (I1K-19).

3namo:
OCHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEaAKIINH;
TEOPUH XUMHYECKOW KHUHETHUKH, MYTH TEOPETHYECKOTO pacdera CKOPOCTEH XHMHUYECKHX
peaKIuii ¥ OrPaHHYCHHS B IPUMEHHUMOCTH PACYETHBIX METOJIOB;
OCHOBBI T€OpUH (POTOXMMHUYECKUX U LEMHBIX PEaKIMid, peakifii B pacTBOpPax. 0COOEHHOCTH
UX CTaJUIHOrO MPOTEKAHUS U YCIOBHUS OCYILIECTBIICHHUS;
OCHOBHBIE YEpPTHl TOMOTEHHOTO M TETepOTeHHOTO KaTaiu3a, TPHYUHBl YCKOPCHHS
XMMHYECKOI'0 Ipoliecca B IPUCYTCTBUU KaTalIN3aTopa.

Ymems:
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— IDPUMEHATH TEOPETUYECKHE 3HAHMS M OKCIEPUMEHTAJIbHBIE METOIBl HCCIECIOBaHUS
(Gu3n4ecKoil XUMHMM A pelleHHs] BONPOCOB, BO3HUKAIOIMUX IPU HM3YyYEHUM KHHETHKH
XUMHYECKUX PEAKIUM;

— HaxXOAWThb CKOPOCTb U YCTaHABJIMBATH MOPATOK XUMUYECKOU pEaKLUu;

— ITPOBOAMUTH AHAIU3 U KPUTHYECKH OLEHUBAThH IOJIyYCHHBIC JKCIEPHMEHTAJIbHBIC JJAHHBIE,
0000111aTh 1 Jes1aTh 0O0CHOBAaHHBIE BBIBOJIbI HA 0a3e MPOBEIEHHBIX OINBITOB.

Bnaoemy:

— 3HAHUAMU OCHOBHBIX 3aKOHOB XHUMHYECKOM KHHETUKHU, BIIMSHUS PA3IMYHBIX (HaKTOPOB
(TemnepaTypsbl, JaBJI€HUs, KaTalu3aTopa) Ha CKOPOCTh XUMHUUECKOW PEaKIIUU.

— KOMIUIEKCOM METOJI0B OIIPEIEIICHUS IIOPSAIKAa U CKOPOCTH PEAKLUU;

— TOAXOJaMHM JJIi YCTAaHOBJICHMS JIMMHTUPYIOIIEH CTaiud M MEXaHW3Ma H3ydacMou
XUMHUYECKON PEaKIIMH.

3. Kparkoe coaep:kanue JUCHUTIIAHBI
Xumuyeckas KHHeTHKa. CKOpOoCTh XMMHYECKOM peakluu, KOHCTaHTa CKOPOCTH,

HOPSAJIOK U MOJIEKYJISIPHOCTh peakuuu. KuHernka HeoOpaTuMmblx peakuuid 1-ro, 2-ro, 3-ro u

HyjeBoro nopsiakoB. JuddepeHunanbHble U HHTErpajJbHbIE METOABI OIpPEesICHUs] MOpsIKa

peakuuu. CnoxxHble peakuuu. [IpuHIUN HE3aBUCUMOTrO NMPOTEKAHMS JIEMEHTAPHBIX PEaKIIMM.

OOparumMble, mnapajuleidbHbIE W IOCHEAOBaTelIbHbIE peakuud 1-ro mnopsaka. IlpuHimn

JUMUTHPYIOIIEN CTaJUM MOCIEA0BATEIIbHOW XUMAYECKON peakiuu. MeTo 1 KBa3uCTalMOHAPHBIX

KOHIIEHTpaluii, o0nacTe NpuUMeHeHus. BiusHue TteMmepaTypsl Ha CKOPOCTb PEaKIMH,

npubmkeHHoe npaBmwio Bant-I'opda. VYpapHenme Appenumyca, auddepeHnuaibHas u

UHTErpaibHble (OpMbI ypaBHEHHsI. DKCIIOHEHLMAIbHAS (JOopMa ypaBHEHHsI AppeHuyca. DHeprus

AKTHBALIUU U NPEIIKCIOHEHIUATbHBIA MHOKHUTEb.

Teopun XUMHUYECKOW KMHETUKH: TEOPUs aKTUBHBIX COYJAPEHUN U TEOPHs MEPEXOJHOIO
cocrossausi TIIC (aktuBupoBaHHOro kKomruiekca). OcHoBHbIe monoxkeHuss TAC, mexaHusm
aKkTUBalMU MoJiekyd. KoHCTaHTa CKOpPOCTH OMMOJIEKYJISIpHOM peakiuu. PU3NYECKUH CMBICI
MPEIPKCIIOHEHIIMAIBHOTO MHOXHTENS W HSHEPruM aKTUBAallMM B paMKax TEOPUHM aKTHBHBIX
coynapenuit. Crepudeckuil GpakTop, HEOOXOAUMOCTh €ro BBEACHUS B KHHETUYECKOE YpaBHEHUE
peakuuu. JlOCTOMHCTBA M  HENOCTaTKM TEOPUM AKTUBHBIX COyAApeHHH. MexaHusm
MOHOMOJIEKYJISIDHBIX ra3oBelXx peakuuii B pamkax TAC. Cxema Jlunpemana. Teopus
nepexonHoro coctosHus (aktuBupoBaHHoro komiuiekca) (TIIC wmm TAK). OcHoBHbIE
nosoxkeHus TIIC, kuHeTnyeckas cxema peakuuu. AKTUBUPOBaHHBINA KOMILJIEKC U €r0 CBOMCTBA.
[ToBepxHOCTh mNoOTeHUMaNbHOM sHepruu. Koopamuata peakuuu, npoduiap MyTH peakluy,
DHEPrus aKTUBaLlUU. OHTanbNus U SHTPONUS AKTUBALUU. HcronkoBanue
MPEIPKCIIOHEHIIMATIBHOTO MHOKUTEINS U CTEPUUECKOTo (pakTopa B paMKaxX TEOPHH MEPEXOIHOTO
cocTOsiHUSA. JJOCTOMHCTBA U HEJOCTATKH TEOPUH.

doToXxUMHUYECKHE peakIuu. Xumuueckue U (oTodusmyeckre CTaguu, BTOPUUHBIE
nporeccel. Kunetnka goroxumuueckux peakuuid. CeHcHMOMIM3MpoBaHHBIE (OTOXUMHUYECKUE
peakiuu. llemHble peaknuu, MeXaHU3MBl 3apOXKICHHS, pa3BUTUS M OOpbIBa  ILIEMH.
Hepa3sseTBieHHbIE U Pa3BETBICHHBIE LIENTHBIE PEAKIIMU. BepoATHOCTHASI TEOpHUs pa3BETBIECHHBIX
peakumii. IlpenenbHble SBICHHWS B LENHBIX PEAKIUAX, HWKHUA W BEPXHUU Ipeensbl
BocruiaMeHeHus. . OCOOEHHOCTH MPOTEKaHUsl XUMUYECKUX peakluil B pactBopax. KieTtouHsrit
apdext. Kunernueckas cxema npoTeKaHust OMMOJIEKYIIpHON peakuuu B pactBope. [lpenensHbie
cllydau TpOTeKaHUs peakiuu. beictpeie (a1 (Gy3MOHHO-KOHTPOIUPYEMbIE)  pEaKlUH,
TG PY3MOHHBIN Tpenen KOHCTaHThl CKOPOCTH peaknuu. YpaBHeHHe bpencrema-boreppyma.
KuHeTnka MOHHBIX peaknMii B pacTBopax. BiMsHME HMOHHOM CHIBI pacTBOpa Ha CKOPOCTh
peakuuii ¢ ydJacTueM HOHOB. MakpokuHeTuka. Ponb nu¢¢dy3uu B KHMHETHKE T€TepOTreHHbBIX
peakuuii. Paznuunble pexXxUMbl IPOTEKAHMs peakil (BHEIIHAsS KHHEeTHYEeCKast 00J1acTh; 00JacTu
BHEIITHEW U BHyTpeHHel nuddy3un).

Karanu3. ['omorenHwsli u rereporeHHbld KaTanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
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KaTAIUTUYECKUX peakuui. BnusHue karanuzaropa Ha TEPMOAMHAMUYECKHE M KUHETUYECKHE
napaMmeTpsl peakiuu. CeleKTUBHOCTh KaTaIu3aTopa, KaTaIUTHUECKas aKTUBHOCTb. | OMOTr€HHBbII
karanu3. CIUTHBIA M pa3/elbHbIl MEXaHU3Mbl KAaTaIUTUYECKOTO JEHUCTBHS. DHEPreTHUYECKUE
IUarpaMMbl  B3aUMOJICWCTBUSL peareHTOB ¢ KaTanu3aTopoMm. OOmmii u  cnenuduyeckuii
KHCIIOTHO-OCHOBHOM  KarTajus. Karain3z  koMiiekcamMu — MNEPEXOAHBIX  METaJUIOB.
DepMEHTAaTUBHBIN KaTanu3. l'eTeporeHHbI KaTaiu3. THUIBI TeTepOreHHBIX KaTaJIU3aTOPOB.
3aKOH JIEUCTBYIOIIUX MOBepXHOCTe. KnHeTrka rereporeHHbIX peakiuid. Teopuu KaTanusa.
4. O0beM y4eOHOH JUCHUILJIMHBI

. B 3aYeTHBIX B aKaJeM.
Buabl yueOHol padoThl
eTMHHIAX yacax

O01mas TpyA10eMKOCTh IUCHUILIUHBI 110 Y4eO0HOMY 50 180
IUIAHY ’
AyYAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,89 32
CamocrositeabHas padora (CP): 2,22 80
Bua xoHTpoJsa: 3auer / IK3aMeH sk3ameHn (1,0) sk3amMeH (36)

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIHHBI
«lonmosHuTebHBIE IJ1aBbl (pu3nueckoii xumun» (b1.B./1B.2.2)
1. Hean u 3a1a4M QU CHUTIIAHBI
Heab AUCHUNIMHBI — O3HAKOMHUTHCA C TEPMOJMHAMHYECKON TEOpUEH pacTBOPOB
3JICKTPOJIUTOB M AJICKTPOXUMHUUYSCKHUX IIeNel (raJlbBaHUYECKUX JJIEMEHTOB), MOHATH OCHOBHBIC
KHHETHYECKHUE 3aKOHOMEPHOCTH TPOTEKAHHS XUMHUYECKUX IPOIECCOB, POJb KaTaiau3a s
XUMHYECKON TEXHOJIOTHH.
3apaum u3ydeHus: JUCITUTUTHHBI COCTOSIT B CJICTYIOIIEM:

— TIOHATH TPUPOJY BO3HUKHOBEHHUS CKauka TOTEHIMAlTa Ha TpPaHUIE MPOBOASAIMUX (a3 u
BO3MOKHOCTH CO3JaHHsI aBTOHOMHBIX UICTOYHUKOB 3JIEKTPUUYECKON IHEPTUH;

— VACHUTHh B@XXHOCTh YCTAHOBJIEHHUS MEXaHM3Ma W METOJOB HAaxXOXJIEHUS CKOpOCTeH

XUMUYECKHUX PEaKLUN JUIsl MX IPAKTHYECKON peann3alny;

— JaTh TMPEACTaBICHUE O COBPEMEHHBIX OSKCHEPUMEHTAIBHBIX METOAAX HCCIEIOBaHUS
ANEKTPOXUMUUYECKHX SBJICHUM U KUHETUKUA XUMUYECKUX TIPOIIECCOB.

2. B pe3yabraTe udydeHus kKypca «/lonmojHuTeNbHbIE IJ1aBbl (PU3HYECKOH XMMUM)

CTYAEHT JI0JIKEeH:

Ooénadamp cnenyromumu npodeccruonanbHbMu KommneTeHusaMu (11K):

—  CHOCOOHOCTBIO TIAHUPOBATh W TMPOBOJUTH (UBNYECKUE U XUMHUYECKHE SKCIIEPUMEHTHI,
MIPOBOJIUTH 00PabOTKY UX Pe3yIbTAaTOB U OLIEHUBATH MOTPEITHOCTH, BBIIBUTATh THIIOTE3bI 1
yCTaHaBJIUBATh TPAHUILbI UX PUMEHEHHUSI, IPUMEHITh METO/Ibl MATEMaTHUYECKOT0 aHaIN3a U
MO/JICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpuMeHTaIbHOr0 recieaoanus (ITK-16);

— TOTOBHOCTHIO HCHOJb30BaTh 3HAHHUS OCHOBHBIX (DH3UYECKUX TEOpHUHA HJs pelleHus
BO3HUKAIOIMUX (PU3NUECKUX 3a/1a4, CAMOCTOSTEIILHOTO MPUOOpeTeHns GU3MUECKUX 3HAHUM,
JUIS TOHUMAHUS TPUHIUAIIOB PaOOTHl TPUOOPOB M YCTPOMCTB, B TOM YHUCIIE BBIXOISIINX 32
npeiebl KOMIIETEHTHOCTH KOHKpeTHoro Hanpasienus (ITK-19).

3namo:

— OTIUYHUTETIbHBIE OCOOCHHOCTH B TMOBEIACHHH PACTBOPOB JJIEKTPOIHMTOB, CBSI3aHHBIE C

MIPOXO0KIEHUEM DJIEKTPUUYECKOTO TOKA;

TEOPHIO TAIbBAHUYECKHUX SIBIICHUH;
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— TEOPUM KUHETHKH, IIyTH TEOPETHMYECKOrO pacueTa CKOPOCTEH XUMHUYECKHX peakUud u
OTrpaHUYEHUS B IPUMEHUMOCTH PaCUYETHBIX METOIOB;

— OCHOBBI TeOpUHM (OTOXMMHYECKMX M IIETHBIX PEAKIHUH, OCOOCHHOCTH WX CTaJIUHHOTO
IIPOTEKaHUs U YCIOBUS OCYLIECTBIICHUS;

— OCHOBHBIE 4YEpThl TOMOT€HHOTO M TE€TEPOrE€HHOr0 Karajau3a, IPUYHUHBI YCKOPEHUS
XUMHUYECKOI0 IIpoLecca B IPUCYTCTBUU KaTalu3aTopa.

Ymems:

— IPUMEHATH KOHIYKTOMETPUYECKHE W MOTEHUUOMETPUYECKUE U3MEPEHUs Ul ONpEACIICHUs
TEPMOJMHAMMUYECKUX  (QYHKIMH XMUMMYECKMX pPEaKkLUMi, KOHCTaHTbl JIUCCOLIMALUH,
IIPOU3BEICHUS pacCTBOPUMOCTH, pH pacTBOpOB U T.x.

— IDPUMEHATH TEOPETHUYECKHE 3HAHMS M OKCIEPUMEHTAJIbHBIE METOIBl HCCIIECIOBaHUS
¢u3nUecKoil XMMHUM AJIsl pEIIeHHs] BONPOCOB, BO3HMKAIOMUX HpPU H3YyYCHUHU KUHETHUKU
XUMHUYECKHUX PEAKIIU;

— ITPOBOAUTH AHAIU3 M KPUTHUECKU OLIEHUBATH MOJIYYEHHbIE SKCIIEPUMEHTAIIBHBIE JAaHHBIE,
000011aTh 1 JeNaTh 0O0CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaoemy:

— KOMIUIEKCOM COBPEMEHHBIX JIEKTPOXMMHUYECKUX METOJOB MCCIIEIOBAHMS IS ONPEACICHUS
TEPMOJMHAMHYECKUX XapaKTEPUCTUK IEKTPOIIUTOB U XUMUUECKUX PEaKUi;

— METOJaMH OINpeACNIEHUs MOpsAJKA M CKOPOCTH PEaKLHMH, YCTAHOBJICHMs JIMMUTUPYIOLIEH
CTaJIuM U MEXAaHNU3Ma N3Y4aeMON XUMHUYECKON peaKluy;

— HaBBIKAMHU  COCTAaBJICHUS TaIbBAHMYECKUX DJIEMEHTOB JUIA  LENeW  OmpelnerceHus
TEPMOJMHAMHYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECUS UCCIIENYEMON peaKuy;

— 3HAHUAMU OCHOBHBIX 3aKOHOB XHUMHUYECKOM KHHETHKH, BIIMSHUS PA3IMUHBIX (PAKTOPOB
(TemnepaTypbl, JaBJIEHUS, KaTalu3aTopa) Ha CKOPOCTh XUMHUECKOW PEeaKIIUU.

3. Kparkoe coaep:kanue JUCHUTIIUHBI

PacTBOpbl  3JIeKTPOJIMTOB. DiekTpocTtatuueckas Tteopus Jlebas-Xiokkens. Pacuer
AKTUBHOCTH U CPEIHUX MOHHBIX KOA(P(PUIMEHTOB aKTUBHOCTHU CHJIBHBIX 3JIEKTPOIUTOB B
pa30aBIeHHBIX W KOHIIEHTPUPOBAaHHBIX PACTBOPOB M PACTBOpPAX YMEPEHHOH KOHLIEHTPALHH.
VYaenbHas U MoJisipHasl dJIEKTpUUECKHE MPOBOAUMOCTH. CKOPOCTh IBHXKEHHUS M MOIBUKHOCTH
1MoHOB. [IpenenpHbple MOJSIPHBIE 3JIEKTPOIPOBOJHOCTA MOHOB. 3aKOH HE3aBHCHMOIO JIBUKCHHS
noHoB Konbpayma. [IpuMeHeHrne n3MepeHnil 3JIEKTPUYECKON MPOBOJAUMOCTH JIJIsI ONPEACIEHUS
CTETEHU U KOHCTAHThI AUCCOLUAIIMHU CJIA0BIX AJIEKTPOJIUTOB.

DJIeKTpOXMMHYecKkHne cucTemMbl (memnu). Bo3HUKHOBEHHE CKayka MOTEHIMAalla HarpaHULEe
pazznena nmpoBoaHUKOB | u |l pona. JIBoiHOM 3neKTpuuecKuil ciaoi. DIeKTpoABMXKYIIas CUila
raJlbBaHUYECKOIO0  JJIEMEHTA, AJIEKTPOJIHBIM IOTEHUHald. TepMOAMHAMHYECKAas TEOopus
raJbBaHUYECKUX SBJICHUH, ypaBHeHue HepHcra. Dnekrpoxumuyeckas (opMa OCHOBHOTO
ypaBHEHUS TEPMOAMHAMUKH, TemnepaTypHblii kodpounuent DJC. Dnextpoast | u Il poxa,
ra3oBble U OKHCIMTEIBbHO-BOCCTAHOBUTEIbHBIE IEKTPOABI. THUIBI IraIbBAHNYECKUX DJIEMEHTOB!
XUMHUYECKHE, KOHIIEHTPALMOHHbIE, C IEPEHOCOM U 0e3 nepeHoca. XMMHUUeCKHe HCTOUHUKH TOKa,
TOIUINBHBIE 2JIEMEHTHI.

XuMnuyeckass KuHeTHKAa. CKOpPOCTb XHWMHYECKOW pPEakIHH, KOHCTAHTAa CKOPOCTH,
HOPSIOK U MOJIEKYJISIPHOCTh peakiuu. KuHernka HeoOpaTUMbIX peakuuii 1-ro, 2-ro, 3-ro u
HyJIeBOTO TopsAAKoB. JuddepeHunanbHble U HWHTErpalbHbIE METOJbl OIpeneeHHs] MOopsaKa
peakuuu. Crnoxhble peakiuu. [IpuHIUMN HE3aBUCUMOIO NMPOTEKAHMS DJIEMEHTAPHBIX PEaKIIMM.
OOpatumble, mapajulefibHble M IOCJIENOBaTeNbHbIE peakuuu 1-ro mopsaka. Biushue
TEMIIepaTypbl Ha CKOPOCTb peakIMH, NpubiamkeHHoe mpaBuiao Baut-I'odpda. YpaBHenue
Appennyca, muddepeHManbHas U HHTErpaibHble (OPMbI ypaBHEHHS. OKCIIOHEHIMAJIbHAs
¢dopma ypaBHEeHHS AppeHHyca. DHEPrHsl aKTUBALUHU U IPEIIKCIIOHEHIIMAIBHBI MHOXHUTEb.

Teopun XUMHYECKONW KHHETHKHU: TEOPHsl AKTUBHBIX COYAAPEHUH M TEOPHUS IEPEXOIAHOIO
cocrossHuss TIIC (akTMBUPOBAHHOTO KOMIUIEKCA). OHTANbIMS M SHTPONUS AKTHUBALUU.
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doToxuMHUYECKHE peakuud. XUMudeckue u (poropusnyeckue CTaguu, BTOPHUUHBIE MPOLIECCHI.
Kuneruka ¢oroxumuueckux peakiuil. CeHcHOMTU3MpOBaHHBIE (OTOXMMHYECKUE PEAKIIUU.
IlenHble peakiyy, MEXaHU3MbI 3apOKACHUA, pa3BUTUA U oOpbIBa 1enu. Hepa3BeTBieHHbIE U
pPa3BETBJIICHHBIE IICIHBIE peakUuu. BeposATHOCTHas TeOpHs PAa3BETBICHHBIX PEAKLHM.
IIpenenbHble ABICHMS B LICTTHBIX PEAKLUAX, HUOKHAN U BEPXHUH NPEAEIIbl BOCIUIAMEHEHUS.

Karanu3. ['omoreHHelli u rereporeHHblid KaTaiu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTUYECKUX peakuuil. BiausHue karanusaropa Ha TEPMOJMHAMUYECKHE U KHMHETHYECKUE
napaMmeTpsl peakiuu. CeleKTUBHOCTh KaTaIu3aTopa, KaTaIUTUUECKas aKTUBHOCTb. | OMOT€HHBbII
karanu3. CIuTHBIA M pa3[esIbHBIA MEXAaHHU3Mbl KaTAIMTUYECKOrO JEHCTBUSA. DHEPreTUUYECKUE
IarpaMMbl  B3aUMOJICMCTBUSL peareHTOB ¢ KaTanu3aTtopoM. OOmuil u  cnenuduyecKuii
KHCJIOTHO-OCHOBHOW  KaTaJIn3. Karanuz  komIulekcaMM ~ NEPEXONHBIX  METAJUIOB.
DepMEHTAaTUBHBIN KaTanu3. l'eTeporeHHbI KaTaiu3. THUIBI T€TepOreHHBIX KaTaJIU3aTOPOB.
3aKoH JACUCTBYIOIIMX MMOBEpXHOCTEeW. KMHETHKa reTeporeHHbIX peaKui.

4. O0beM y4eOHOH JUCHHIJIMHBI

. B 3aYeTHBIX B aKaJeM.
Buabi yueOHol padoThl
eTMHHIAX yacax

O01as TpyA10eMKOCTh JUCHUILIUHBI 110 Y4eO0HOMY 50 180
IUIAHY ’

AyYAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmu (Jlek) 0,89 32
[TpakTuueckue 3anstus (I13) 0,89 32
CamocrositeabHas padora (CP): 2,22 80

Bua koHTpoOJA: 3aueT / IK3aMeH sk3ameHn (1,0) sk3amMeH (36)

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«XuMHYecKasi TEXHOJIOTUsSl TeXHUYecKuX MoHokpucrawion» (b1.B.[1B.3.1)

1. e AMCHMILUIMHBI — TOATOTOBKA KOHKYPEHTOCHOCOOHBIX CIEIUAIUCTOB IS
NOJIpa3/ielIeHui 1IEHTPOB BBICOKMX TEXHOJIOTUH B 00JIacTU pa3pabOTKU M MPUMEHEHMS] HOBBIX
MOHOKPHUCTAJUNIMYECKUX MaTEPHAIIOB.

OCHOBHBIE 3aJa4H:

— TMOATOTOBUTH  CIEUUATMCTOB B  00MacTH  MOIUM(UIMPOBAHUS  CBOWCTB
MOHOKPHUCTAJUIOB IYTEM BBEIEHHUS B MX KPHUCTAUIMYECKYIO CTPYKTYPY
JIETUPYIOIINX IIPUMECEN;

— TMOATOTOBUTH  CHEIUAIMCTOB B  oOmactd  3¢G(HEKTUBHOTO  yIpPaBICHHS
TEXHOJIOTMYECKUM IPOLIECCOM BBIPAIIMBAHUS MOHOKPHUCTAIIJIOB;

— TOJTOTOBHUTH CHEIUAIMCTOB B 00JacTH Pa3pabOTKH U MPOCKTUPOBAHUS HOBBIX
METOJIOB BBIPANTUBAHHUS MOHOKPHCTAJIJIOB M MOJIEPHUBAIMNH CYIIECTBYIOITUX
0a30BBIX METOJIOB BHIPAITUBAHUS MOHOKPUCTAIIOB.

2. B pe3yabTare n3y4yeHus JUCIUIIHHBI CTYAEHT H0JIKEeH:

3namo:

— METOJIbl BBEJECHUS JIETUPYIONTUX MUKPOTIPUMECEH B MOHOKPUCTAJTBI;

— OCHOBHBIE BUJIbI CTPYKTYP U MPOLIECCOB B KPUCTAILTU3AIIMOHHBIX CPEIax.

Ymemu:

— KOHCTPYUPOBATh CTPYKTYPY M COCTAB JISTUPOBAHHBIX MOHOKPHCTAJIIOB;

— aHAJIU3UPOBATH MPOIECCHI, MPOXOAIINE B KPUCTALIN3AIMOHHBIX Cpeiax;

— TMPOEKTHPOBATH JOTUCTUKY MUTAHUS PACTYIIET0 MOHOKPHCTAILIA;

Braoemy:

— HaBbIKAMHU KOHCTPYMPOBAHHUS JIESTUPOBAHHBIX MOHOKPHUCTAJIJIOB;
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10.

11.

12.

13.

14.

15.

16.

17.

18.

— HaBBIKaMU aHAJIN3a CTPYKTYP U IPOLECCOB B KPUCTAIUIN3ALMOHHBIX Cpelax.
3. Kparkoe conep:kaHue JMCHUNIMHBI
Bunsl  MukponpuMecedd B MOHOKpUCTaJIaX. JIMCKpeTHBIE  YPOBHM  YMCTOTBI
MUKPOIPUMECEN KPUCTAIUIOB KaK BAKHEHIINM KPUTEPUN OLICHKH MX Ka4eCTBa.
PaBHOBecHBIN KO3(pPULIMEHT pacmpenesieHus MUKPOIPUMEce B CHCTEME KpUCTaJUI-
KPUCTAJLIN3allUOHHAs CPENa.
HepaBHoBecHbIi kK03(uLMeHT pacmpeneneHus MUKPOIIPUMEce B CHCTEME KpPUCTalI-
KPUCTAJNIM3AalMOHHAs  cpefa. BbIBOX  3aBUCMMOCTM  MEXKIy PaBHOBECHBIM U
HEPaBHOBECHBIM KOX((HUIMEHTA pacIpeeieHNss MUKPOIIPUMECe B CUCTEME KPUCTaILI-
KPUCTAJNIN3aLMOHHAs CpeNa.
JluHaMpKa  NPUMECHOIO  COCTaBa  KpUCTa/ula  PacTyllero B OIPaHUYEHHOHN
KPUCTAJNIN3AaLMOHHON Cpelieé ¢ 3alacoM KPUCTAUIM3YEMOI'O BELIECTBA. 3aBHCHMOCTh
NpeleIbHON KPUCTAJUIM3AMOHHON /101U  (OTHOIIEHHWE 4YHCIa MOJEH BBIPOCILIErO
KpUCTalla K YHMCIy MOJIeHl KpHUCTAIM3alMOHHOM Cpeibl) OT JIUCKPETHOIO YPOBHS
TpeOyeMoii YMCTOTHI U HEPAaBHOBECHOTO KOA(PPHUIMEHTA paclpeIeIeHUs PUMECEH.
JluHaMMKa  NPUMECHOIO  COCTaBa  KpUCTaJula  pacTyllero B OTPAaHUYEHHOU
KPUCTAJNIM3AaLMOHHON cpelie 0e3 3amaca KPUCTAJUIM3YEMOI'O BELIECTBA. 3aBHUCHUMOCTh
IpeebHOW  KPUCTAIM3AlMOHHON /10y (OTHOIIEHUE 4YHCIa MOJIEH BBIPOCILIEro
KpUCTaJIJIa K YHUCIY MOJIEH KpUCTAIJIM3aLMOHHOM Cpelbl) OT AMCKPETHOIO YpPOBHS
TpeOyeMoil YUCTOTBI UM HEPAaBHOBECHOIO KO3((UIMEHTa paclpelesieHUus] HpUMeECeH.
VYpasuenue lleiuna-IIpanna.
Kpucrannoxumuueckoe KOHCTPYMPOBaHUE JIETUPOBAHHBIX MOHOKPHUCTAJIJIOB.
Komnencupyromue Jieratopsl. JlernpoBaHHbIE MOHOKPUCTAUIBI C YIOPSJOYEHHBIMUA M
Pa3ynopsii0YeHHBIMU MOAPEIIETKAMHU.
Bubl rOMOT€HHBIX KPUCTAUIM3ALUOHHBIX CPEI.
Bubl reTeporeHHbIX KpUCTAUIM3ALMOHHBIX CPEl U UX MPEUMYILECTBO IO OTHOIICHHUIO K
TOMOTEHHBIM.
Buibl KOHBEKTUBHOT'O MacCONEPEHOCA B KPUCTAJIIM3ALMOHHBIX CpElax.
I'paBuTanimonHas TemuioBas KOHBEKLHsS B KPHUCTAUIM3ALMOHHBIX cpepax. Kpurepuun
Penes, I'pacroga u [Ipanatiis, XxapakTepus3yronye 3TOT BUJI KOHBEKIIHH.
I'paBuTanimoHHas KOHLEHTpPAlMOHHAs KOHBEKIHS B KPHUCTAUIM3ALMOHHBIX CpENax.
Konnenrpaunonnsle kputepuu Penes, I'pacroda u Ilpanaris, xapakrepusyromue 3TOT
BU/JI KOHBEKLINU.
TepMokanusipHas KOHBEKLINS B KPUCTAJUIM3ALMOHHBIX cpenax. Kpurepuit Mapanronu,
XapaKTEPU3YIOLIUI 3TOT BUJI KOHBEKIIUN.
KoHueHTpallnoHHO-KanmuIIpHasT ~ KOHBEKIMsS B KPHUCTAUIM3ALIMOHHBIX  Cpelax.
KoHueHntpannoHHbIi kputepuii MapaHroHu, XapakTepU3YOIUNA STOT BUJI KOHBEKIIHH.
B3aumopeiicTBue pa3au4HbIX BUJIOB KOHBEKIIMU B KPUCTAJUIM3ALIMOHHBIX Cpeax.
BelpamyBanue MOHOKpPHUCTAUIOB B TeMAX Kak IPUMEpP METOAA BBIPALMBAHUSI
MOHOKPHCTAJIJIOB CO CIIOKHOW (HE NMPUMHUTHUBHOW) TOMOJOTHEN KpUCTAJUIM3aLMOHHBIX
cpen.
Metox IDKK (map-KMakocTh-KpUCTaJI) Kak INpUMEp METoJa  BbIpAIlMBaHUS
MOHOKPHUCTAVIOB CO CIIOKHOW (HE TPUMHUTHBHOM) TOMOJIOTHEH KPUCTAITU3AIIMOHHBIX
cpen.
[IpencraBieHre TOMOJOTHUM KPHUCTAUIM3ALMOHHBIX Cpel C IOMOINBIO Trpados.
VYHUBepcallbHOE KOAUPOBaHHUE I'padoB.
Meron BbIpalIMBaHUS MOHOKPHCTAUIOB B PAacTBOPAX B YCIOBHSX TEMIIEPATYPHOTO
nepenasa Kak IMpUMEpP METO/a BBIPAIlMBAHUS MOHOKPUCTAJUIOB CO CIIOXKHOM (HE
MPUMUTHUBHOM) TOIOJIOTHEH KPHUCTAIIM3AMOHHBIX cpea. IlpeacraBienuwe  3TOM
TOIIOJIOTUH ¢ IOMOIIBIO Tpada. BapuaHTsl (crtocoObl) 3TOro MeToa.
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19. Merton BbIpamyBaHUs MOHOKPHCTAJUIOB B pacTBOpaX B YCIOBUSX HCHapeHUs
pacTBOpuUTENsl KaKk NMPUMEpP METOJa BbHIPAIIMBAHUS MOHOKPHCTAUIOB CO CIIOKHOU (HE
NPUMHUTUBHON) TOMOJOTMEW KpHUCTAUIM3alMOHHBIX cpen. [IpeacraBiienue 3Toi
TOIIOJIOTUH C IOMOIIBIO Tpada. BapuaHTsl (cr1ocoObl) 3TOro MEeTo1a.

20. Meron BbIpalllMBaHHUS MOHOKPHCTAJUIOB B pacTBOpax 0Oe3 3amaca KpUCTAIIIU3yeMOIo
BEIIECTBA KaK MPUMEpP METOJa BBIPAIIMBAHUS MOHOKPUCTAJUIOB C HPUMHUTHBHON
TOMOJIOTUEN KPUCTAJUIM3AIMOHHBIX cpel. [IpencraBneHue 3TON TOMOJIOTHH C TOMOIIBIO
rpada. BapuanTsl (cioco0bl) 3TOr0 METOAA: CIIOHTAHHAS KPUCTATU3AIMs B pacTBOpe-
pacmiiaBe, KpUCTaUIM3alMsl B PacTBOpE-paciliaBe C JOKAJIbHON 00JacCThIO OXJIaXIACHUS
KOHTENHEpa.

21. Meron BbIpalllUBaHUSi MOHOKPHUCTAJJIOB HCIAPEHHEM pPACTBOPHUTENS B  YCJIOBHUAX
TP PY3MOHHON «KOHBEKIIHM.

22. Meron BbIpalllMBaHUSi MOHOKPHUCTAJUIOB HCIAPEHHEM pPACTBOPHUTENS B  YCIOBUSX
KOHBEKLIMH MapaHTOHH.

23. Meroa 30HHOM KpUCTAITU3alliu B pacTBOpe-paciuiaBe. ['pad Tomoaoruu 3Toro MeToa.

24. BplpamuBaHue MOHOKPHUCTAUIOB MeTonoM Yoxpanbckoro. I'pad Tomomoruum 3TOTrO
Merozaa. BapuanTsl (CIoco0ObI) 3TOT0 METOA.

25. JlaGoparopHbie paboThl. BbIpammBaHie MOHOKPUCTAJUIOB W3 PACIUIaBOB, PAaCTBOPOB-
pacriaBoB U BOJIHBIX PaCTBOPOB.

4. O0beM y4eOHOH TUCHHUIIINHBI.

B 3aueTHBIX B akanem.
Bunst yueOHOI paboThI eAUHHULIAX yacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 6 216
AyIUTOPHBIE 3aHITHS: 2,5 80
Jlextuu (Jlek) 1 32
[Ipaktnueckue 3anstus (I113) 1 32
JlaGoparopusbie pabotsl (JIP) 0,5 16
CamocrositesbHas padora (CP): 2,5 100
Bua KoHTpoJIs: IK3aMeH 1 36

4. AnHoTalMs padoyeil MporpaMMbl AU CIUINJIMHBI

«XuMH4YecKast TEXHOJIOTHs TOHKOIIEHOYHBIX rerepocTpykryp» (b1.B.J1B.3.2)

1. Heap aucuunmimHbl — chOpMUPOBaTh y CTY/AEHTOB OakajgaBpuara MpeaCcTaBICHUE O
TOM, KaK Ha OCHOBE (pyHIaMEHTaIbHON (PU3MKO-XMMHUYECKONH HMH(pOpMAIMKU OCYLIECTBISETCS
BbIOOP TEXHOJIOTUHU M OTPEAEISAIOTCS KOHKPETHBIE TEXHOJIOIMUECKHUE PEKHUMBI; KaKUM 00pa3oM
OCYILIECTBJISIETCS] ONEPAaTUBHBIN KOHTPOJIb 332 KaYE€CTBOM IOJy4ae€MbIX MATEPUAIOB U WU3JACIUM;
KaKoBa JOJDKHA OBbITh MOCIEAO0BATENbHOCTh JEHCTBUN INMpH pa3paboTKe TEXHOJOTHUU HOBBIX
MHOT'OKOMIIOHEHTHBIX TeTepo(a3HbIX CTPYKTYP.

OcCHOBHEBIE 3aJ1a4H -

- AHanu3 (pU3MKO-XUMHYECKUX CBOMCTB 0a30BBIX MaTEPHAJIOB U CIIOCOOOB UX MOJIYYSHHS
B TEXHOJIOTHSIX TOHKOIIJIEHOYHBIX T€TEPOCTPYKTYP.

- AHanu3 KOHKPETHBIX TEXHOJIOTHH AKTHUBHBIX (MOTYIIPOBOAHHUKOBBIX,
JIOMUHECIEHTHBIX, (OTOUYBCTBUTENIbHBIX, SMUCCHOHHBIX, TE€TTEPHBIX) U BCIIOMOTraTEIbHBIX
CTPYKTYP.

2. B pe3yabTare H3y4YeHUs JUCHUILIMHBI 00y4arOIIHiCH 10/KEH
3namo:

— TepMmogunamuyeckne acmekTbl TEXHOJIOTMM IUIEHOYHBIX CTPYKTYp Ha OCHOBE

HEOPraHMYECKUX U OPTaHMYECKUX XUMUYECKUX COCINHEHUN

— Teoperuueckrue acmeKThl COTIACOBAHHS TOJIIMH PA3IUYHBIX (PYHKIIMOHAIBHBIX CIOEB

IIPH CO3JaHUM MHOTOCIOMHBIX CBETOM3IIYYalOIUX JUOIHBIX CTPYKTYp Ha OCHOBE
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OpPraHMYECKUX COCAUHEHUN

— 3akoHOMepHOCTH (HOPMUPOBAHUS COOCTBEHHBIX M MPUMECHBIX TOUYCUHBIX J1e(DEKTOB IpH
MOJIyYEHUU TUIEHOUHBIX CTPYKTYpP pa3IMuYHbIMUA METOaMHU

— OcobeHHOCTH (QOPMUPOBAHUS MEPEXOJIHBIX CJIOEB MPU IMOJYYEHUU MHOTOCIOMHBIX
IUICHOYHBIX CTPYKTYpP OCHOBE HEOPraHMYECKUX M OpPraHMYeCKHX COCIUHEHHH Ui
IPOM3BOJICTBA MPHOOPOB IEKTPOHUKH.

— OCHOBHBIE HEOpraHMYECKHE MaTepualibl W WHAMBHUAyaJlbHbIE BEIIECTBA, KOTOpHIE
UCIONIB3YIOTCSL JJII TOJy4YeHUs] AaKTUBHBIX U TIACCUBHBIX CJIOEB COBPEMEHHBIX
rerepoasHpIX IJICHOYHBIX CTPYKTYp Ui HOPUOOPOB  DIEKTPOHHKH  PA3IUYHOTO
Ha3HAYCHHUS.

— CnocoObl TOJIy4eHUsI OTACIBHBIX CIOCB U MHOTOCIOWHBIX TeTepo(dasHBIX CTPYKTYp C
3apaHee  33JaHHBIMH  (YHKIMOHAIBHBIMH  XapaKTePUCTUKaMHU s NpHOOpOB
AIEKTPOHUKHU PA3IUYHOTO HA3HAYCHHUSI.

Ymemy:

— Bribupare meroabl GopMHpOBaHUS OTAETBHBIX CIOEB TOHKOIUICHOYHBIX CTPYKTYp C
3aJJaHHBIM TUTIOM M KOHICHTPAIKUEeH TOYeYHBIX Ae(PEKTOB.

— PaccuntsiBaTh TONMIIMHBI (HYHKIIMOHAIBHBIX CJIOEB MHOTOCIONHONW CBETOM3IyYarolien
JTUOJTHOM CTPYKTYpPBI HA OCHOBE OpPraHMYECKUX COCTUHEHH.

— AmnanmusupoBaTh WH(GOPMALMIO U HA €€ OCHOBE OCYIIECTBISTH BBHIOOp MaTepHajoB s
CO3/IaHUSl AaKTUBHBIX M TACCHUBHBIX CJIO€B COBPEMEHHBIX TreTepo(a3HbIX IUICHOYHBIX
CTPYKTYp AJIs HpUOOPOB ANEKTPOHUKH PA3TUYHOTO HA3HAYCHHUS.

— CnocoObl TOJIy4eHHUsI OTACIBHBIX CIIOCB U MHOTOCIOWHBIX TeTepo(dasHBIX CTPYKTYp C
3apaHee  3aJaHHbIMU  (YHKIUOHAJbHBIMU  XapaKTEPUCTHKaAMHU s  1pubopoB
AIEKTPOHUKHU PA3IUYHOTO HA3HAYCHHUSI.

Braoemy:

— CoBpeMeHHBIMH ~ CIOCOOaMM  TOJIyY€HHUS] OTHENbHBIX CIOEB M  MHOTOCIOMHBIX
rerepoazHbIX CTPYKTYp C 3apaHee 3aJaHHbIMU (YHKIHOHAJIBHBIMU XapaKTEePUCTHKAMU
JUIS IPUOOPOB ANEKTPOHUKHU PA3TNYHOIO HA3HAYEHMUS.

— CrnocobaMu co3A4aHUS W HCHOJBb30BAHUS OCHOBHBIX JJIEMEHTOB 3JIEKTPOBAKYYMHBIX
npubopoB (mogorpesaresel, KaToa0B, FeTTEPOB)

— Meronamu pacuera XapaKTEpUCTHK IMEPEXOAHBIX CIOEB MHOTOCIONHBIX CTPYKTYp Ha
OCHOBE HEOPTaHUYECKUX U OPraHUYECKUX COSAMHEHUN JUIs IPUOOPOB AIEKTPOHUKH.

3. Kparkoe cogep:kaHue TUCHHUIINHBI

Pa3nea 1. OOune BOpockl TEXHOJIOTUU TeTepo(da3HbIX CTPYKTYP

1.1. Knaccudukanus rerepodasubix cTpykTyp. IloHsTHE rerepodasHOil CTPYKTYpBHI.
Knaccudukanus rerepodasHbIXx CTPYKTYp MO pa3IUYHBIM. TpU3HAKaM - pPa3MEpPHOCTb,
CJIOMCTOCTb, KOJIMYECTBO UCHOJIB3YEMBIX (ha3, arperaTHOE U CTPYKTYPHOE COCTOSIHUE OTAETIbHbIE
ci10eB rerepodasHbIX CTPYKTYP.

1.2. OOmui moaxox K aHamu3y (QU3MKO-XMMHUYECKMHA JaHHBIX O CHCTeMax,
HCIIOJIb3YEMBIX MPH pa3pabOTKe TEXHOJOTHH TreTepodasHbIX CTPYKTYp (Ha MpHUMepe OCHOBHBIX
XUMHUYECKHX COEAMHEHHM, UCTIONb3YEMBIX B COBPEMEHHON MUKPOIJIEKTPOHUKE).

1.3. ®u3NKO-XMMHMYECKHE CBONCTBA KPEMHHMS U TepMaHHUs. TEeXHOJIOTMH MOHO-
HOJMKPUCTAIUTMYECKOTO U aMOP(PHOTO KPEMHHS U TepMaHMsl JJIsl pa3IMYHbIX THUIIOB YCTPOUCTB.
Homenknarypa u XapakTepUCTUKH TPOMBIIIJIEHHBIX MOHOKPHUCTAIIIIOB.

1.4. ®a3oBble paBHOBeCUS B CHUCTEMAxX A3-B°. XapakTepucTuka (U3NYECKUX,
NMEKTPOPUZUUECKHUX, U ONTOIICKTPUUECKUX CBOMCTB XMMHYECKUX coenauHeHnil Tthma A3BS.
TeXHOTOTHsI MOHOKDHCTAIIOB coemuHennii A’B® W TBepIbIX pACTBOPOB HA HX OCHOBE.
Homenknarypa u XxapakTepUCTUKH ITPOMBIIIJICHHBIX MOHOKPHUCTAIIIOB.

1.5. ®a3oBble paBHOBecUs B CHUCTEMax A%-B®. XapakTepucTuka (U3NYECKUX,
AIEKTPOPUZHUECKUX, U ONTOIIEKTPUIECKUX CBOMCTB XUMHUUYECKUX COCTMHEHHH THIIA A’B®
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1.6. XapakrepucTtuka pU3NKO-XUMUYECKUX, (PU3MUECKUX U IEKTPO(PU3NIECKUX CBOUCTB
HEKOTOPBIX MaTEpUajOB, IIUPOKO HCIOJIb3YEMBIX IPU U3FOTOBJIEHUU MACCUBHBIX 3JIEMEHTOB B
TEXHOJIOTUSAX F€TEPOCTPYKTYP: METAJUIbI, OKCU/bI, HUTPUIBI.

1.7. XKunkue xpucramiel. Kiaccudukanus, OCHOBHBIE XapaKTEPUCTHKH, METObI
MIOJIyYEHHUSI.

1.8. TexHonorus HeopraHuueckux JroMHHOPOpoB. Kiaccubpukamus moMHUHOGOPOB IO
pa3iauyYHbIM INpu3HakaM. OCHOBHBIE KJIACCHI XUMHYECKHX COCIMHEHUH, HCIOJb3YEMBIX I
CHHTE3a  HEOpraHW4YecKnx  JIOMHUHOGOpoB. TexHomormm  cuHTE3a  HEOPTraHMYECKHX
JTrOMHHO(GOpPOB. B3aMOCBA3b MeXly YCIOBUSAMM CUHTE3a U XapaKTEPUCTUKAMU JTFOMHUHO(POPOB.
Crioco6b1  (popMHUPOBaHUS TOHKOILICHOYHBIX JIIOMHUHECHUEHTHBIX CTPYKTYp NpU Pa3IHYHBIX
croco0ax uxX BO30YXKICHUSI.

Paznen 2. TexHonorus MMHEHHBIX reTepodazHbIX CTPYKTYP

2.1. TexHonorusi UHTErpadbHbIX cxeM. Kiaccudukanuu unrerpansueix cxem (MC) mo
pa3nuuHbBIM Tpu3HakaM. TexHonorus momynpoBoaHUKOBeIXx MC Ha ocHoBe Si. TexHomorus
usrorosneHus mwiacTuH st UC u3 MoHOKpHcTamnueckoi 0ynu. OU3NK0-XUMUUECKHUE OCHOBBI
U TEXHMKA JIETUPOBAHUS KPEMHHUEBBIX MHKpocxeM. Da30Bble paBHOBECUS U KHUHETHKA
rerepo¢asHeIx npoueccoB B cucreMe Si-O. TexHOoIorus Iu3IeKTPUYECKUX OKPBITHI Ha OCHOBE
okcunoB kpemuusi. @otomurorpadus. Tpasnenne. OcodenHoctu TexHoiorun MC Ha ocHOBE
GaAs. OcHOBHBIE THIIBI CTPYKTYpP aKTHUBHBIX 3JIEMEHTOB, UCIHOJb3yeMbIX Ipu co3nanuun HC:
T Py3nOHHO-TIIAaHAPHAST CTPYKTYPa, MHUTAKCHAIBHO-TNIAHAPHAS CTPYKTypa, DMHUTAKCHAIBHO-
IUIAHApHasl CTPYKTypa CO CKPBITBIM CJIOEM, CTPYKTypa C JUAJIEKTPUYECKOH W30JIsALUEH,
U30IUIaHapHasl CTPYKTypa, MOJUIUIaHapHas crpykrypa, MJII crpykrypa, OnurakcuaabHO-
IUTAHAPHBIA TPaH3UCTOP ¢ quonoM HIoTTkH, CTpyKTypa ¢ MHKEKIMOHHO-UHTETPAIbHOM JIOTHKON
Texnonorust rudbpuanbix MC. TeXHOTO0THs TOICTOMIEHOUYHBIX MUKPOCXEM.

2.3. Texnonorus mnpuOOpoB BoOCIpou3BeleHUs u300paxeHus. IlonsaTue 1BeTa,
quarpamma LIBETHOCTH, LIBeTOBble mM3MepeHus, [[BeroBas cucrema MKO. OcHOBHBIE CHUCTEMBI
Ipe/CTaBICHUs 1IBETA, aHAIOTOBOE M IU(POBOE MpeACTaBIeHUE 1[BeTa. TeXHOJIOrus aKTUBHOTO
KUJKOKPUCTANIMYECKON JHCIIes] C TPaH3UCTOpPHOW Marpuiedl Ha ocHoBe Si. Tomosmorus
aKTUBHOTO JKUAKOKpUCTauIMyeckoro nucmies. @®a3oBble paBHOBecus B cucteme Si-H.
OcoOeHHOCTH TMOJIyY€HUSI TOHKUX CJI0€B aMOp(PHOro He(OTOUYBCTBUTEIHHOTO KpPEMHUS.
@dopMHUpOBaHUE TPAH3UCTOPHON MaTpuibl. MoJenupoBaHHE U OCOOCHHOCTH TEXHOJIOTUU
TOHKOIVIEHOYHBIX ~ HEOpraHnyeckux  cBeropuiabTpoB. OcobeHHocTH  oTonurorpadus
pO3payHbIX MPOBOAANIMX MOKPBITHHA In203-SnO2. TexHoN0rus 31eKTPOHHO-ITYYEBBIX TPYOOK.
TexHonoruss BakyyMHOIro (IyOpecUEHTHOro AucIuies. TeXHOJOrus IJIa3MEHHOM NaHelu.
TexXHONOorus1 37EKTPOCMa4YUBAIOIIETO JUCTLIES.

2.4. Opranuueckas DJIEKTPOJIOMHUHECHEHIUsA. (OCHOBHBIE KJIACChl OPraHUYECKHX
JIOMUHECIUpYIOIMX  cTpyKTyp. OcoOeHHoctn  MexaHu3moB  sromuHecueHuuun — OJIC.
Teoperuueckass MoOJ€Ib OPraHUYECKUX CBETOM3IYHYAIOUIMX JUOJ0B. MeToauka mnoadopa
MatepuasioB s co3manusi  rerepodazHoir OJIC.  Texuomoruss ~ OpraHUYECKOTO
IIEKTPOJIFOMUHECLUPYIOLETO JUCTLIES. TexHonorus MIOJINMEPHOT O
ANEKTPOTOMUHECITUPYIOIIETO TUCIIES.

2.5. TexHonorusi TMHEHHBIX reTepodasHbIX CTPYKTYp Ha MpUMepe MpUOOPOB Nepeaayu
M300paxeHus.

TexHonorus BUAMKOHOB Ui TEpelayd I[BETHOTO TEJIEBU3HMOHHOTO M300pa)KeHusl.
TexHonorust MaTpUUHBIX MPUOOPOB ¢ 3aps10Boii cBs3bi0 (CCD MaTpulibl): TOMOJIOTHUS, TPUHIUIT
JIeCTBUS, OCHOBHBIE XapaKTEPUCTUKH. TexHOnorus (poToUyBCTBUTEIBHBIX CTPYKTYp HAa OCHOBE
Matpuiel  KMOII  TpaH3UCTOpOB: TOMNOJIOTHs, MPUHLHWIN  JEHCTBHS, CpPAaBHUTEIIbHbBIC
XapakTepucTHKU. [IpocTpaHCTBEHHO-BpEMEHHBIE MOIYJATOPHI cBeTa. HazHaueHwe W NMpUHLIKI
nerctBus ocHOBHBIX TUNOB [IBMC. TexHosorusi MarepuanoB sl U3TOTOBJICHUS aKTUBHOM
ctpyktypbl [IBMC. TexHoJOTHsI MPOCTPaHCTBEHHO-BPEMEHHOTO Ipeobpa3oBarenst cBera (s
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BUJUMOTr0 JMana3oHa) Ha OCHOBE MOJMKPUCTANINYeCKoro cyinbduua kagmus. TexHomorus
AIIEKTPOCTATUYECKOTO MPOCKIIMOHHOTO AUCIUIES HA OCHOBE JIe(OPMHUPYEMBIX MUKPO3EPKAIbHBIX
YCTPOMCTB.

Pazgen 3. Texnonorus o0beMHBIX TeTepO(a3HBIX CTPYKTYp Ha MPUMEPE KePaMHUUECKUX
MUIIEHEN /U1 MAarHETPOHHOT'O U 3JIEKTPOHHO-JTy4€BOT'0 PACIIbUICHUS

XapakTepucTuKa KepaMHUUE€CKUX MUILEHEH JUIsl MAarHETPOHHOI'O U JIEKTPOHHO-TY4Y€BOTO
pacubuteHus. Jumarpamma OmmHTXemMa i cucteMbl  Zn-O-S. TexHoyoruss —MOKpOro
JerupoBaHusi cynbduma IUHKA HWOHaMH TepOus. TeXHOJIIOTHS BBICOKOTEMIIEPATYPHOTO
MIPECCOBAHUSl MPHU KOHTPOJIUPYEMOM XHUMHUYECKOM IOTEHIMAlIE OJHOTO U3 KOMIIOHEHTOB.
TexHon0rrust akTHBaIMOHHOT'O OTKUTra o Mmetony Ban-JloopHa.

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3aueTHbIx B akanem.
Bupl yaeOHOM paboThI CIIMHUIIAX qacax
O01mas Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 6 216
AyIMTOpHBIE 3aHATHS: 2,5 80
Jlexuunu (Jlek) 1 32
[Tpaktuueckue 3ansatus (I113) 1 32
JlaGopaTopHbie paboTsr (JIP) 0,5 16
CamocrosiTtesbaas pa6ora (CP): 2,5 100
Bun koHTpoOJISI: DK3aMeH 1 36

AHHOTaNuUA padoyeil MPOrpaMMbl JUCUUIIMHBI
«XuMHYecKasi TEXHOJIOTUs I0BeJMPHbIX MaTepuasoB» (b1.B./1B.3.3)

1. Hegp AUCHMIVIMHBI — O3HAKOMJICHME CTYJEHTOB C Pa3IMYHBIMH TEXHOJOTMSIMHU B
o0nactu paboOThl ¢ MPUPOJHBIMU HCKYCCTBEHHBIMH IOBEMPHBIMU KaMHSIMH - MEXaHHYECKOU
00paboTKol, MOIUGUIMPOBAHUEM CBOMCTB (00JIaropaXMBaHWEM), POCTOM MCKYCCTBEHHBIX
KPUCTAJIJIOB U TEXHOJIOTHEN IOBEIMPHOIO MTPOU3BO/ICTBA.

OcHoBHbIE 33/1auu - (OPMHUPOBAHUE Y CTYAEHTOB 3HAHUI MO OOLIMM TEXHOJIOTHAM JUIS
paboThl C MPUPOJHBIMM M HMCKYCCTBEHHBIMHM JAPArole€HHbIMU KaMHSIMU U HUX XMUMHYECKUMHU
acreKkTaMu, popMHUpOBaHUE YMEHHUS U HAaBbIKA B MIPOLIECCE MPAKTUUECKOH JIEATETbHOCTH.

2. B pe3yabTrare udy4eHusi AMCUMILIMHBI 00y4AIOLINIACH JOJIKEeH:

3namu:

- OCHOBBI COBPEMEHHBIX TEXHOJOTUI 00pabOTKU IOBEIMPHBIX KaMHEH U MaTepHalioB U
UX (PU3UKO-XUMHUYECKUE ACTIEKTBHI.

- Metonbl MOAM(PUIMPOBAHUS MPUPOIAHBIX U HCKYCCTBEHHBIX IOBEJIUPHBIX KaMHEW M
MaTepUasoB.

- OCOOEHHOCTH TEXHOJIOTUU MPOM3BOACTBA WCKYCCTBEHHBIX FOBEIMPHBIX KaMHEH M HX
UMUTAIAH.

- TeXHOJIOruI0 COBPEMEHHOTO IOBEIUPHOTO MTPOU3BOJICTBA

Ymems:

- OOpabaTbiBaTh IOBEIMPHbIE KaMHU IO Pa3IMYHBIM TEXHOJOTMYECKHMM CXeMaM U
KOHTPOJIMPOBATh Ka4€CTBO MOIYy4aeMON MPOIYKIIHH.

- MonudunmpoBars(obiaropakuparb) cBoiicTBa (IIBET, KayecTBO W Jp. CBOWCTBA)
IPUPOJHBIX M HCKYCCTBEHHBIX IOBEJIMPHBIX KaMHEHl M MaTepHalloB C MCIOJIb30BAaHUEM
COBPEMEHHBIX METOJIOB, a TAKXKe MpeAJiaraTb HOBbIE EPCIIEKTUBHBIE METO bl BO3JEHCTBHII C .

- BBINOJIHATE IPOCTHIE ONEPALIUU 110 I0BETUPHOMY ITPOU3BOJICTBY.

Bnaoemy:

- HaBbikoM MexaHW4eckoi 00paOOTKH IOBEIMPHBIX KaMHEeH ( KaOOUIOHUpOBaHHE H
OTpaHKa).
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3. Kpartkoe cogep:xanue JTUCUMIIHMHbBI

Paznen 1. Texnonorus o6paboTku

1. Beegenue. OmpeneneHue NPUPOAHBIXAPATOLEHHBIX KpucTauioB. CoBpeMeHHas
TEXHUYECKas KIaCCUPUKALUS U TIP.

2. Hcropus mnpuMeHeHUss U pa3BuUTUs KamHeoOpabotku. Lenn wu  3agaum
KaMHe00paboTku. OCHOBHBIE TIOHSATHS.

3. CopTUpOBKa ChIPbS, MIPUTOTOBICHUE K pPaclUIOBKE M pa3MmeTka. PacnuiioBouHsle u
MO/APE3HbIC CTAHKU U ML, [[pUHIMN 1eHCTBUS M OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKH.

4. [nudoBaybHble CTAaHKWA - MPUHLHUI JCUCTBUS M OCHOBHBIE TEXHHUYECKHE JIaHHBIE.
['pybas oOaupka, nuudoBaHue U noaupoBanue. GU3HMUECKUN CMBICIT MPOIECCOB, MaTepUaIbl U
OCHACTKa.

5. Tlpomecc w3roroBiieHus: kabomoHOB. Pa3Merka, pacnuioBka, Hakielka, OOJHMpKa,
nuidoBanue u nonuposanue. @opmel kabomoHoB. OCOOEHHOCTH U3TOTOBICHUS KaOOIIOHOB U3
Pa3HBIX MaTEPHAJIOB.

6. Tunsl orpaHouyHsix npucnocodnenuid. [Iporecc orpanenus. Pazmerka, pacnuinoBka u
3amanne ¢opmel. Hakieiika u nepekieiika. OrpaHeHne M MOJIUPOBaHUE KOPOHKU M MMaBUIIbOHA.
IIpoMbiBKa M yIakoBKa OrpaHeHHbIX KamHed. dopma orpaHeHHbIX KaMmHeW. Pacuer u
ONTHMHM3AIHS ONTUKA U TEOMETPUU OTpaHCHHBIX KamHel. [loHsTHe O (aHTazuiHBIX (opMax
orpaHku. TexHoIorus u3roToBieHus kp-17 u kp-57.

7. F'ontoBka. M3rorosienue mapoB. CBepiienne. Mo3anka. Pe3p0a 1o kaMHIO, paKOBHHE,
KocTH. TexHonorus, Marepuainsl 1 o0opynoBanue. HoBble nepcreKTUBHBIE METOIbI 00PaOOTKH.

8. KonTponps kauectBa 0OpabOTKH, OCHOBHBIE METOABI U O0COOCHHOCTH. OOOpyHOBaHHE
JUIS1 KOHTPOJISL KauecTBa.

Paznen 2. TexHonorus o0naropakuBaHusl.

1. Beenenne. OmpeznenieHHe KaueCTBEHHBIX XapaKTEPUCTHUK MNPHUPOAHBIX KPHUCTAIIOB.
[TonsiTHEe O COPTHOCTH W KPUTEPUHU BBIJEICHUS COpPTOB MarepuanoB. Knaccudukanus MeTo10B
MO (PUIIMPOBAHMS KAUECTBEHHBIX XapaKTEPUCTUK FOBEIMPHBIX MOHOKPHUCTAILIIOB.

2. dusznueckue, XUMHUYECKUE U (PUBUKO-XUMUUYECKHE METOJbl MOIU(PHUIIUPOBAHUS
CBOMCTB MPUPOJHBIX MOHOKPHUCTAJUIOB. YCIOBHSI TPOBEJAEHUS MPOLIECCOB, OMPEECISAIONINe
(bakTOpBI METOJIOB M MX alllapaTypa.

3. OGnaropaxxuBaHHe MPUPOIHBIX MOHOKPUCTAIIOB. MOAU(PUIIMPOBAHUE APATOLEHHBIX
KaMHel (anmMas, candup, u3ympya U ap.). MoaudunupoBaHue OBEIUPHbIX KamHed 2, 3 u 4
KaTeropuu. OKOHOMMYECKash I11eJeco00pa3HOCTh MOIU(MUIIMPOBAHUSA, BBHIOOD METOJOB
obJyaropaxuBaHus Ha Pa3IMYHBIX TPUMEpPax.

Pazgen 3. TexHonorust AparolieHHbIX MOHOKPHUCTAJIJIOB

1. Beemenme. llenm u 3amaum pocTa Jparol€HHBIX MOHOKPHUCTAIIOB. DU3HKO-
XUMHUYECKHE OCHOBBI MPOIIECCOB CHHTE3a IIMXTHI M POCTAa MOHOKPHUCTALIOB. MojaenupoBaHue
OPUPOJHBIX TPOIECCOB  KPUCTALIO0Opa3oBaHUS. DKCIHEPUMEHTANbHAs W TEXHUYECKas
MUHEPaJIOTHUSI.

2. PacrinaBHBIE METOJIBI POCTA FOBEIMPHBIX MOHOKPHCTAIUIOB. YCIIOBHUS, OCOOCHHOCTH,
(GU3XUMHS TIPOIECCOB, anmaparypa i OCHaCTKa.

3. PacTBOp-pacmiiaBHbIe METOABI POCTA. Y CIOBHS, OCOOEHHOCTH, (PU3XUMHUS MPOIECCOB,
amnmapatypa u ocHacTka. OcCOOEHHOCTH MaccoNepeHoca B pacijiaBax.

4. TugpoTepManbHble METOABI POCTA. Y CIOBHS, OCOOCHHOCTH, (DPU3XUMUS MPOIIECCOB U
00opyI0BaHue ISl TUAPOTEPMATBHOTO Tporiecca. AKTUBATOPHI PACTBOPA M UX POJIb B TIPOIecce
pocta. XUMUYECKHE METO/Ibl CHHTE3a FOBEIMPHBIX MaTEPHUAIOB (Ha MPUMEpPE OMaia, MaJaxura u
OUPIO3bI)

Pazgen 4. TexHonorus 10BeIMPHOTO IPOU3BOICTBA

1. BBenenne B TEXHOJIOTHIO IOBEJIIMPHOrO MPOM3BOACTBA. llenmu m 3amauu, mpeaMmer
u3ydyeHus. Micropuueckue acreKkThl FOBETUPHOTO MPOU3BOJICTBA.
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2. Meramnmnyeckue Mmatepuanbl. YuCTble MeETaJUIbl, CIUIaBbl OJIArOPOJHBIX U
HeOmaropouelx MeTayuioB. OOmuii 0030p CBOICTB METAUIOB M CIUIABOB, UX BHYTPEHHEE
cTpoenue. PactBopuMocTh MeTaiuioB. J(uarpaMMbl cCOCTOSIHMS CIIIaBoOB. [IByx(da3Hble U TpoiiHbIE
cucreMbl. XMMUYECKHE BEILIECTBA IPUMEHSAEMbIE B FOBEIIMPHOM IIPOU3BOJCTBE.

3. OcHoBHbIE 3Talbl U CTaJIUU TMOArOTOBUTEIBHBIX paboT. Bechl u ompeneneHue Beca.
[TpoOupHbIil aHanu3 OJIaropogHBIX MeTAIOB U crutaBoB. OtaeneHne MetayuioB. [lpomecc
IUTAaBKU U IuTaBWIbHOE oOopynoBanue. dmiochl. Texnonoruu nauths. [Ipouecc 3arBepieBaHus
paciuiasa.

4. Tlpokatka u BojouyeHue. CymHocTh mnpouecca aedopmanuu MetamioB. CrapeHue
cruaBoB. Pexpucramnu3zanus. Okucinenue npu HarpeBe. KOHTpOIb MOATOTOBUTENBHBIX padoT,
U3MEpUTENIbHbIE WHCTPYMEHTBI M MPUOOPHI. TeXHOJIOTUsl KOBKU IOBEIUPHBIX U3fenuid. ['moOxa.
Jedopmarusi ¥ HW3MEHEHHE CTPYKTYphl MeTaioB Tpu TUOKU. [IpoBonoyHOrmOOYHBIE U
nmuctorubounsie padoTel. Paspezanue u pacnunuanue. OnunuBanue. TeXHOIOTHS CBEPICHUS U
dpesepoBanus. ['paBupoBanue. BbpikonoTka W uYekaHkKa. TEXHOJIOTHS XOJOJIHOM JIUCTOBOM
ITaMIOBKH TpaBUIIbHBIE paCTBOPBI U TEXHOJIOTHS MPOLECCA TPABICHHUS.

5. Tlaiika. OCHOBHBIC TOHSTHSA, TPUIOW U (IFOCHL. TEeXHONOTHMHM MANKKH MSITKAM H
TBepAbIM mnpunoeM. CymHOCTh TpPaHYJSIMUU U €€ MeToAbl. TEeXHOJOTHsl BBINOJHEHUS
mTA(TOBBIX W 3aKJICNOYHBIX coequHeHud. Pe3nOoBbie coenmuenws. lnmmudoBanme u
nonupoBanue. CyIIHOCTh MPOIECCOB, OCHOBHBIC IMOHSTHS, OOOPYAOBaHHWE M WHCTPYMEHTHI.
KpaueBanue n matupoBka. MeTobl MOBEpXHOCTHONW 0OpabOTKH CIIJIaBOB — OKpacka, OYMCTKa,
OKCHUJMpOBaHUE U Jp.. YepHeHue.

6. l'anpBaHOTEXHUKA. ['aJbBaHMYECKHE IMPOLIECCHI W TEXHOJOTHS TalbBaHUUYECKUX
nokpbiTuil. PoaupoBanue, 30m04eHue, cepebpeHue. OmanupoBaHue. Buasl osmaneir u
TEXHOJOTHYECKUN Mpouecc sManupoBaHusa. MHkpyctauus.lloaroroBka usnenuii K 3aKpernke
KaMHeW. Bunpl omnpaB M TEXHOJIOrMS HX HU3rOoTOBIEHMs. KacToBblE M LaproBble OIPABBI.
Kopuepossie onpabl. TexHOMOTUS 3aKpeNKH OBEIUPHBIX KaMHeld. OOpaboTka u3aenuil nocie
3akpenku. [loaBwkHBIE coenuHEHMs. 3BEHbEBble W IapHUpHBIE coeaunHeHus. lltugroblie
COEIMHEHUS. 3aMKHU JUIsl FOBEJIMPHBIX U3/ETUH.

4. O0beM y4eOHOH JUCHUILIMHBI

B 3auetHbIX B akanem.
Bunasr yue6HOM paboThI €IMHULIAX qgacax
O01asi TPy10eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 6 216
AyIuTOpHBbIE 3aHATHSA: 2,5 80
Jlexuuu (Jlek) 1 32
[Tpaktuueckue 3anstus (I13) 1 32
Jlaboparopusie paboTs (JIP) 0,5 16
CamocrosiTesbaas paéora (CP): 2,5 100
Bupa koHTpOJISi: IK3aMeH 1 36

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«OcHoBBI MeHemkMeHnTa 1 MapkeTunra» (b1.B.[IB.4.1)

1. Heap AUCHMIUVIMHBI — TIOJIyY€HHWE CHUCTEMBI 3HAHUM O 3aKOHOMEPHOCTSAX
(GYHKIMOHUPOBAHUS  TPEANPHUATAA B CHCTEME HAIMOHAIBHOM  AKOHOMUKH,
MpelCcTaBiIeHUd B 00MACTM  MEHE/DKMEHTa W MapKeTHUHTa,  BKJIIOYAs
METOHO0JIOTHYECKHUE OCHOBEI n 3aKOHOMEPHOCTH, byHKIMH, METOJIbI,
OpraHU3alMOHHbIE CTPYKTYpPbI, OPraHU3alMI0 MPOLECCOB, TEXHUKY U TEXHOJOTUIO
MEHE/DKMEHTa U MAPKETHHTA B YCIOBUAX PHIHOYHOW DKOHOMHKH; 3AJI0KEHUE OCHOB
npodeccCHOHABEHOM IEeATEILHOCTH OaKaIaBpoB.

3amgaun TUCIUILINHEL:

- IpuoOpeTeHNEe CTYACHTAMH 3HAHHUI OCHOBHBIX MOJIOKCHUN TEOPUU MEHEIKMEHTA U
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MapKETHHIa U YMEHUH MPaKTUYECKOTO UCIIONIb30BAHUS UX B YIIPABICHUNU XUMHUYECKUM
PEIIPUATHEM;

- OBJIaJIEHUE CTYJCHTaMHU OCHOBHBIMHU METOJAMHU PEIICHHUs YIIPABICHUECKHUX 3a]a4, yMEHUN
UACHTH(HUKAIINY MaPKETUHTOBBIX aCIIEKTOB MPOOJIEM MEHEHKMEHTA, a TAK)KE PEIICHUS
yIpaBiIeHUYECKUX MPOOJIeM CpeICTBAMU MapKETHUHTa;

- MOJIY4CHUE 3HAHUN KOHKPETHBIX MMPHUEMOB 10 00SCIICUESHUIO U TIOBBIIIICHUIO
3(h(PeKTUBHOCTHU YIIPABICHYECKOH 1eATEIbHOCTH KOMITAaHUN, (POPMUPOBAHNE OCHOBHBIX
HABBIKOB IMOJTOTOBKU MapKETUHTOBBIX PEIICHUN.

[IporpamMma paccuuTaHa Ha HU3Y4YeHHME Kypca B TedeHHME OJHOro cemecrpa. Kypc
3aKaHYMBaeTcs 3ayeToM. KOHTpOIb yCIEBaEMOCTH CTYJAEHTOB BEIETCS [0 MPUHATON B
YHUBEPCUTETE PEUTUHTOBOM CUCTEME.

2. Tpe6oBanus K pe3yJbTaTaM OCBOEHUsI UCHUILIMHBI

Nzyuenne kypca «OCHOBBI MapKEeTHHIa U MEHEIKMEHTa» MpPH MOJArOTOBKE OakKalaBpoB
HaIpaBJIEHO HA MPUOOPETEHUE CICAYIOMNUX KOMITETCHIIHI:

Oowenpogpeccuonanvuvix:

- MOHWMATh CYINIHOCTh W 3Ha4eHWe WH(OpPMAMA B PA3BUTHU COBPEMEHHOIO
WH(POPMAIIMOHHOTO OOIIECTBA, CO3HABATh OMACHOCTH W YrPO3bl, BO3HUKAIOIIMA B 3TOM
nporecce, cobIoaTh OCHOBHBIE TpeOOBaHMS MH(POPMAIIMOHHON 0€30MacHOCTH, B TOM YHCIIE
3anMThl rocynapcTBenHon Taiiubl (OITK-4).

Ilpogheccuonanvuuix:

— UCIIOJIb30BaTh HOPMATHBHBIC JIOKYMEHTBI IO KadecTBY, CTAHIAPTHU3AINH U
ceprudUKayy TPOAYKTOB U UX U3JCIIHUN, SJIEMEHTHI JKOHOMHUYECKOTO aHATN3a B TIPAKTHYECKOM
nesrenapaoctr (ITK-3);

— AHAIM3UPOBATh TEXHUUYECKYIO JIOKYMECHTAIMIO, TOI0MpaTh 00OpyIOBaHHUE,
TOTOBHTH 3asBKH Ha MpHoOpeTeHne u peMoHT obopyaoBanus (ITK-9);

— TOTOBHOCTh H3ydaTh HAYYHO-TEXHUYECKYI0 HH(OpPMAIHIO, OTEUECTBEHHBIA H
3apyOeXKHBIN OMBIT MO Tematuke uccnenoanus (ITK-20).

B pesympraTe ocBOCHHS TUCHUIUIMHBI «OCHOBBI MAapKETHHTa W MEHEIKMEHTA)
oOyJaromuecs J0JKHBIL:

3namo:

- TPUHIUOBI COCTABJICHUS TEXHMUYECKOH JoKyMeHTanuu (rpadukoB pabOT, MHCTPYKIIHA,
TJIAaHOB, CMET, 3asBOK Ha MaTepuaibl U 000pyI0BaHUE) U JP.;

- TEOpPETUYECKHE OCHOBBI U METObI BEIPAOOTKH 1IeJIeH U CTpaTeruu Ou3Heca;

- TPUHIMIBI TTOJTOTOBKU TIOKYMEHTAIIUU JIJIS CO3JIaHUS CHCTEMbBl MEHEDKMCHTA KauecTBa
MPEIPHUITHS,

- METOJIbI H TEXHOJIOTHH MPUHATHS ¥ PEATH3AINH YIIPABICHICCKUX PEIICHUH.

Ymemn:

- COCTaBIIATH 3asBKU HA 000PYIOBaHUE;

- pa3pabaThIBaTh TEXHUYECKYIO JOKYMEHTAIIHIO;

- TPUHUMATH YIIPABICHYCCKUE PEIICHUS U OPTaHU30BBIBATH UX BHITIOJHCHHE,

- cobupath, 00pabaThIBaTh U HCIOIH30BATh YIPABIECHYECKYIO HH(DOPMAIIHIO;

- paboTaTh C YIpaBIECHYECKON TOKYMEHTAIlMeW, IOJh30BaThCsl 3aKOHAM, HOPMaMHU H
MpaBUJIaMU aJIMUHUCTPATUBHOMN JESITETbHOCTH;

- pacrmpeaenaTh 00sS3aHHOCTH U OTBETCTBEHHOCTD;

- HCIOJIb30BaTh METOJIBI MOTHBAIIMH ITEPCOHANA,
KOHTPOJIMPOBATH U PETYIUPOBATH UCITOJTHEHHE TJIAHOB.
Bnaoemp:
HaBBIKAMU MIPUMEHEHUS ONTUMATBHBIX ITOIXO0JIOB JIJISl JMATHOCTUKH U aHAJIM3a PhIHKA,;
METOJIaMHU PYKOBOJICTBA TIEPCOHAIIOM;
UHCTpyMEeHTaMU 3((HEKTUBHOTO YIPaBICHUS MPEIIPUITHEM.
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3. Kpartkoe conep:xanne 1McHIIHHbI

Monayab 1. OcHOBBI ypaBJieHUs NPeANPUSITHEM

1.1 Beeoenue. Ilpeomem, memo0 wu cooeprycanue oOucyuniunot «OcHoebl
Menedycmenma u mapkemunea». Teopusi ynpapieHHs: yIpaBlIeHHE KaK MOTPEOHOCTh M Kak
dakTop ycrexa JEATENBHOCTH, CYHIHOCTh M COJAEpKAHHME YIPABJICHHS, MECTO TEOPHUH
yIpaBJIEHUS B CHUCTEME COBPEMEHHBIX 3HAaHUH, clelU(HKa YIpaBICHYECKOW NESTEIBHOCTH,
COBpEMEHHBbIE MPOOJEMBbl YIpaBieHUA. [eHe3uc Teopuu YHpaBiIEHUS: YIpPaBIEHUYECKHE
PEBOJIIONMH, BO3HUKHOBEHHE HAYYHOH TEOPHH YIPaBIICHUS, UCTOKA W TEHACHLUUHU Pa3BUTHS
POCCHUHCKOro yIpaBiieHHUs. 3aKOHOMEPHOCTH W NPUHLMIIBI YIPABICHUS: CYObEKTHBHBIE U
00BEKTHBHBIE (DAKTOPBI B yIIPaBICHUH.

1.2 Cucmema ynpaenenus npeonpusmuem u ee cmpykmypa. Quenka
agppexmuenocmu ynpaeénenusn. CucreMa YIpaBICHUSA: IOHATHE CHUCTEMBI YIIPABJICHMUS,
pacnpeznenenue (QpyHKIUU, MMOJHOMOYUN W OTBETCTBEHHOCTH, IMPHUHIIUIIBI MOCTPOCHHUS CHCTEM
ynpasieHus. LleHTpanuzanys u AeneHTpaau3anus yrpaBieHus, JeJIerMpOBaHUE ITOJHOMOYUN B
mpoueccax ympasineHus. OpraHuzalioHHass CTPYKTypa U ee Buiabl. OCHOBHBIE TMOHSATHUS
s dexTuBHOCTH yrpasienus. [lokazarenu 3¢ pekTuBHOCTH yIpaBIeHHUS.

MoayJib 2. OcHOBBI MeHEIKMEHTA

2.1 Ilenu 6 cucmeme ynpagnenusn. Pazpabomka cmpamecuit u ni1anoe opeanu3ayuu.
Llenu u nenenonaraHye B ypaBiIeHUH: POJIb LIEJIH B OPraHU3AIMK U OCYIIECTBICHUHU MTPOLIECCOB
yhnpaBieHus, Kiaccupukanus Lelei, NOCTPOEHUE JepeBa LieJeil; codeTaHue pa3sHooOpasus
neneid u QyHKIUI MEHEDKMEHTa; CUCTeMa YIpPAaBIEHUS MO LesM; CTpaTeruss U TaKTHKa
ynpasieHusi. CyInHOCTb, IPUHIMITEI U METOJIBI ITaHUPOBaHus. [Ipomecc BEIpaOOTKH CTpaTerHH.
@DopMBbI TEKYILIETO MIJIAHUPOBAHHUSL.

2.2 Texnonocusa paspabomku u npunHamusn ynpaeienyeckux peuwienuil. PazpaboTka
VIpaBIEHYECKUX PEUICHUI: TMOHATHE U  KiIacCU(UKAlMs YIPABICHUECKUX  PEIICHUH,
OCHOBOITOJIATAIONINE DJIEMEHTHI JIEATENIbHOCTH, YCIOBUS WM KPUTEPUW TIPHHATHUS PEIICHHIA,
nopolecc M MOJENU MPHUHATUS YIPABICHUYECKUX peIIeHUl, peanu3auus YHpaBICHYECKHX
peLeHui.

2.3 Bracmv 6 cucmeme ynpaenenusn. 1ud0epcmeo u cmunb ynpagienus. OTHOLECHUS
BJIACTHU B CUCTEME YIIPaBJICHMS: TIOHATUE U TUIIOJIOTHS BJIACTH; BJIACTh U aBTOPUTET MEHEIKEPA;
npu3HaKd, (aKTOpbl W TPOSBICHUS HEYNPaBISIEMOCTH; HCTOUYHUKH BIACTH B YIPaBICHUU
OpraHu3alyeil; MmapTHEPCTBO B Ipolieccax MEHeKMeHTa. JIMIepcTBO M CTHIIb YNpaBICHMS:
nporeccel  (OPMHUPOBaHHMS M OCHOBHBIE COCTaBJSAIOIIME JIMAEPCTBA, (opManbHble U
HedopMasbHble (HAKTOPHI JINJEPCTBA, MPOSBIECHUE JIMAEPCTBA B CTUIJIE YIPABIEHUS, TCHACHIUS
pa3BUTHUS CTHIIS YIIPABICHHUS.

2.4 Momueayuonnvle 0CHOBbL ynpagieHus u KoH@auxmol. MoTUBaLUs NEATEIBHOCTH
B YIIPABIICHUH: MOTHBHI JIEATEIILHOCTH YEIOBEKA M UX POJIb B YIIPABICHUH, OCHOBHBIC TTOHATHUS U
JIOTHKa IMpolecca MOTHBAIMM, (GakTOpbl (OPMHUPOBAHUS MOTHBOB TpPYJa; HCIIOJIb30BaHHE
MOTHBAIIMHM B TPAKTHKE MEHEIKMEHTa; (pakTopbl 3(pPEeKTHBHOCTH MOTHBAIMH, COBPEMEHHBIE
KOHIENIIMK MOTHBAalMU. ['pymnmoBas AUHAMHKA U KOH(JIMKTBL: POJIb TPYMIbl B MOBEACHUH H
NeSITeTIHHOCTH YeJIOBEKa, (JOPMHUPOBAHUE TPYII, B3aUMOJICHCTBUS B TPYIIIE W B OpPTraHU3aIUH;
BO3HHUKHOBEHHUE, MPOSBICHWE M PA3HOBUIHOCTH KOH(QIIUKTOB, BIMSIHHE KOH(IUKTOB Ha
yIpaBJeHHE.

Mopnyasb 3. OCHOBBI MAPKETHHIA.

3.1 Mapxkemunz Kaxk cucmema ynpaeieHus, peyiupo6anHus U U3YYEHUsA PbIHKA.
[ToHsiTHE MapKeTHHTa, MPOUCXOXKACHUE U CYIIHOCTh MAapKETHHTa, IeJH MapKeTuHra. OCHOBHBIE
NPU3HAKH MapKEeTHHTOBOTO CTWIS yrpasieHus. Konmermmun mapkernHra. OCHOBHBIE BHIBI
MapKeTuHTa. MapKeTHHIOBas cpeja.

3.2 Komnnexc mapkemunza. OcCHOBHblE MAPKEMUH206ble UHCHPYMEHNbL.
Conmepxanne M TpoLEecC YIpaBiIeHUs MapKeTHUHroM. OCHOBHBIE (YHKIMM MapKETHHTA.

118



ToBapHas, 11eHOBas, COBITOBAasE 1 KOMMYHHUKAITMOHHAS TIOJUTUKH (UpMBI. TOBapHBIC CTPATETHH.
Pa3paboTka HOBBIX TOBapOB.
4. O0beM y4eOHOH JUCIHIINHBI

Bun yueGHO# paboThI B 3a4eTHBIX B akanewm.
eIHHHNIAX yacax
O0mas TpyA0eMKOCTh IMCIHIIJIHHbI 3 108
AYIUTOpPHBbIE 3aHATHUS: 1 36
Jlexnun 0,5 18
[TpakTrueckue 3aHATUS 0,5 18
CamocrosiTeibHast padoTa: 2 72
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLTHHBI 2 12
By uTOoroBoro KOHTpOJIs: 3a4eT - -

AHHOTanus padoyeil NPOrpaMMbl AU CUHUIIIMHBI
«OCHOBBI TEXHMYECKOI'0 peryJiipoBaHus U ynpasienue kayectsom» (b1.B./1B.4.2)

1. Hesn n 3a1a4M JMCHUTLTTHHBI

[IporpaMMa coctaBieHa B  COOTBETCTBUM ¢  TpeboBaHusmu  DenepalbHOTO
rocymapcTBeHHoro obOpazoBatenbHoro crangapra (PI'OC BO) moaroroBku OakaiaBpoB IO
HarmpaBiaeHuto 18.03.01 «Xumuueckass TexHOJOTHS» Tpodmis «XUMHYECKas TEXHOJIOTHUS
MaTepuaioB U HOpUOOpOB DSJIEKTPOHHON TeXHUKH U HaHoanekTpoHuku» (b1.B.JIB.4.2),
PEKOMEHJalMid METOANYECKON CEKI[MM YUYEHOI'0 COBETa M HAKOIUIEHHOT'O ONBITA MPENoJAaBaHus
npeamera  Kadeapod CTaHAApTH3AlMM W MHXKEHEPHO-KOMNbIOTepHOH rpadukm PXTYVY.
[Iporpamma paccuntana Ha U3y4yeHUE Kypca B TEUEHUE OJJHOTO CEMECTPA.

HucuummuHa «OCHOBBI TEXHMYECKOTO PETyJIHPOBAHMUS U YIPABICHHE KauyeCTBOM)
(b1.B./IB.4.2) otHOcuTCcs k 6a30BOM yacTH Npo¢ecCHOHAIbHOro IMKIa. [ ycmemrHoro
OCBOEHHUS JMCUMIUIMHBI CTYIAEHT JOJDKEH H3YYUTh KypC (PU3NYECKUX OCHOB HU3MEPEHHH u
3TaIOHOB. OCHOBBI TEXHMYECKOIO PpEryJIMpOBaHUS M YIPABICHHE KAauyeCTBOM SBISETCS
npeauecTByromen ans qucuumine «Metposorus», «B3anMo3aMeHseMOCTh 1 HOPMHUPOBaHUE
TOYHOCTH», «MeTonbl W CpeAcTBa M3MEPEHMs] U KOHTpOJs», «OpraHusanuss U TEXHOJIOTHSA
UCIIBITAaHUI», «Y TIPABIEHUE Ka4eCTBOM», « ToBapoBeIeHHE»

lenp kxypca «OCHOBBI TEXHHUYECKOIO DPETYJIUPOBAHHUS W YIPABICHUE KadyeCTBOM» -
HAay4YUTh CTYJIEHTOB NPUMEHSATHh KOHTPOJbHO-U3MEPUTENIBbHYI0 W MCIBITATEIbHYIO TEXHHUKY,
METOJaM U CpPEICTBaM TEXHMUYECKOTO PETYJIMPOBAHMS, METOAAM KOHTPOJ KadecTBa
BBIIIYCKa€MON NPOAYKLHH, PECYpCO- U SHEProcOEpekeHHs TEXHOJIOTMUECKHUX IMPOIECCOB C
MCIIOJIb30BAaHUEM CTAHJAPTHBIX METOJIOB.

3anagyamu u3ydeHus: Kypca «OCHOBBI TEXHHYECKOTO PETYJIMPOBAHUS M YHPABIECHUS
KaueCTBOM» SIBJISIIOTCSI COBEPLIECHCTBOBAHWE METOJIMK KOHTPOJS KadecTBa NMPOU3BOJICTBEHHBIX
MIPOLIECCOB, pa3pabOTKa CUCTEM YIPaBIEHHUS KaueCTBOM, pa3pab0TKa HOPMAaTUBHBIX JOKYMEHTOB
pa3HOrO YpOBHS, CO3/JaHHE HOBBIX METOJOB HM3MEPEHMH, IOJy4YE€HUE H3MEPUTEIbHON
uH(popMaluu TpedyeMoro KauecTsa.

Ilenu n 3a1aum Kypca JOCTUTarOTCs C IIOMOILBIO:

-03HAKOMJIEHUS C BU/IaMHU HOPMaTUBHBIX JOKYMEHTOB

-U3y4YeHHUs1 HOPMATUBHOW U 3aKOHO/IaTENIbHON 0a3bl TEXHUYECKOT'O PErYIUPOBAHUS U
yIpaBieHUs] KaYeCTBOM

-03HAaKOMJICHHUS] C €IUHHMIIAMU (PU3MUYECKUX BEJIWYMH, TOCYIAapPCTBEHHBIMH 3TaIOHAMH,
METOJIaMH U CPEICTBAMHU MTOBEPKHU CPEACTB U3MEPEHUN;

-pa3paboTku criocoOOB BBIPAXKEHUS U (POPMBI MPEICTaBICHUS Pe3yIbTaTOB U3MEPEHUI,
METO/MKH BBIITOJIHEHHS] U3MEPEHUM.

-03HaKOMJICHUS ¢ (hOpMaMHM MOJITBEPKACHUS COOTBETCTBHS
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Kypc «OCHOBBI TEXHUYECKOTO PETYJIUPOBAHUSA U YIPABICHUS] KAYECTBOM» YUTAETCA B 7
CEMECTpE U 3aKaH4YMBaeTcs 3aueToM. KOHTpOIIb ycIIeBaeMOCTH CTYAEHTOB BEJIETCS IO IMPUHATOM
B YHUBEPCUTETE PEUTHUHTOBOM CUCTEME.

2. KoMmnereHuuu 6akajiaBpa B Kypce «OCHOBbI TEXHMY€ECKOI'0 PeryJiipoBaHUs H

yIpaBJIeHHS KAa4eCTBOM»

N3ydenne kypca «OCHOBBI TEXHUYECKOI'O PErYIMPOBAHUS U YIIPaBICHUE Kaue€CTBOM
IpU TMOJArOTOBKE OakKalaBpOB IO HAMpPABICHUIO «XHUMHUYECKash TEXHOJOTHS MaTepuajoB H
npuOOPOB 3JIEKTPOTEXHUKU U HAHOIJIEKTPOHUKU» CIIOCOOCTBYET MPHUOOPETEHHIO CIIEAYIOIINX
KOMIIETECHIINH.
2.1.06menpodeccruoHaibHbIE:
-BJIaJICHEM TIOHMMaHUs CYIIHOCTH W 3HaueHuss uH(oOpManud B PAa3BUTUM COBPEMEHHOTO
UH(POPMALIMOHHOTO OOIECTBa, OCO3HAHUE ONACHOCTH M YIPO3bl, BO3HHUKAIOIIUX B 3TOM
polecce, CIOCOOHOCTHIO COOI0IaTh OCHOBHBIE TpeOoBaHUs MH(GOPMAIIMOHHON 0€30MacHOCTH,
B TOM YHCJIC 3aIIUTHI rocyaapcTBeHHoi Taitubl (OI1K-4),
-BJIJICHEM OCHOBHBIMH METOJaMHU, CIOCO0aMU M CpEICTBAMHU TMOJYYCHHs, XpaHEHUS,
nepepaboTku WHPOpPMAIKK, HaBBIKAMH PAa0OTHI ¢ KOMITBIOTEPOM KaK CPEJICTBOM YIIPABJICHUS
urdopmarueit (OIIK-5).
2.2 IlpodeccronanbHble:
-TOTOBHOCTb MCIOJIHATh HOPMATUBHBIE IOKYMEHTHI IO KOHTPOJIKO KauecTBa, CTaHAApPTU3aLUU U
cepTu(UKay MPOAYKTOB M M3JENINN, 3JIEMEHThl SKOHOMMUYECKOTO aHalli3a B MPAaKTUYECKOU
nesrenaprocTr (ITK-3).
-CITIOCOOHOCTBIO HCTIOJIB30BAaTh HOPMATHBHBIE JOKYMEHTHI MO KadeCTBY, CTaHIApTH3AIUH U
ceprudukarmu npoayktoB u uznenuii (IK-4).
-CITIOCOOHOCTBIO OPraHU30BaTh PA0OTy MCIIOIHUTENCH, HAXOAUTh U IPUHAMATh YIPaBICHYECKUE
peleHys B 00JacTH OpraHM3alliy TPyAa U OCYLIECTBICHUM MPUPOJOOXPAHHBIX MEPONPHUATUI
(TIK-11).

3. Kparkoe conep:xanue Kypca.
[IporpaMMma BKJItOUaeT 2 MOJTYJIS:
MOAYIIb 1.

1.1 Beeaenne. Texunueckoe peryJiipoBaHue - HOPMATHBHO-TIPaBOBas 0a3a

ob0ecrieyennst kauecTBa. 3akoH P® «O TeXHHYECKOM peryJHpOBaHHN»

[IpenMeT TEXHUYECKOTO PEryIUpOBaHMsl, €r0 HHCTPYMEHTApUH U MPUKIIAJAHbIE 00JIaCTH.
OcHoOBHBIE 337]a4l TEXHUUYECKOTO PEryIUPOBaHUA. Mephbl TEXHUUECKOTO PETyJIUPOBaHNUS,
OCHOBaHHbBIE Ha 3aKOHO/IaTEJIbCTBE 00 OTBETCTBEHHOCTH 32 Ka4eCTBO U 0€30I1aCHOCTh
MOCTaBIIIEMON MPOAYKIMH («3aKOH O 3aluTe MpaB norpedureneit»). JlobpokauecTBeHHas
npoaykius. PanscupuuupoBanHas npoaykuus. OTBETCTBEHHOCTb MPOAABLA U U3TOTOBUTEINS.
KauecTBeHHast mpoyKIusi-yCcI0BHE BKUBAHUS (UPM B KOHKYPEHTHOI OopbOe. 3apyOekHblil 1
OTEUYECTBEHHBIN OIBIT PA3BUTHUS TEXHUUECKOTO PETYIUPOBAHUS.

1.2. ®opMBI TEXHHYECKOI'0 PEryJIMpOBaHUA

TexHuueckue perJaMeHThl U yCTaHOBIIEHHE 00s3aTelbHBIX TpeOoBaHMU. B3zaumocBssb
TEXHUUYECKUX PETJIaMEeHTOB W cTaHaapToB. CTaHnapTusanus, MOATBEPXKACHHE COOTBETCTBUSA,
roCy/IapCTBEHHBIN KOHTPOJIb U HAA30p, aKKpeauTanus. 3akoH «O cTaHAapTU3aLUuN»

1.3. Akkpenurauus Kak GopMa rocy1apcTBeHHOro TEXHUYEeCKOro peryJJupoBaHus

Lenmn W NpUHUMOBI aKKpeIUTalMd. AKKpPEIUTaluss OpPraHoB IO CepTU(UKALUN U
UCIBITaTENbHBIX JIabopaTopuil. CepTUQHUKAIMOHHbIE UCHBITAHUS MPHU aKKpeAUTalud. AHamu3
OpoeKkTa, OJ00peHHe M YTBEpXKIEHHs THla, peructpanus. [ocynapcTBEHHBIH KOHTpPOIb
(Ham3op). MexnyHapoIHBIN, 3apyOeXHBII W  OTEYECTBEHHBIH  OMBIT  TMPOBEACHUS
roCyJapCTBEHHOTO KOHTpouis (Haa3opa). [Ipuemka 1 BBOJ B SKCILTyaTaIHIo.

1.4. Mepsbl, npeaycMaTpuBamomye MCMoJab30BaHue J00POBOJIbHBIX CTAHIAAPTOB M
100pOBOJILHOM cepTHHUKALINH
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KauectBo mpoaykiuu. [lokazarenu kadectBa u Metoibl ux oueHku TY, CTO. Cucremsl
yIpaBICHUS KA9€CTBOM (OTE€YECTBEHHBIN U 3apyOeKHBIN OTIBIT).

1.5. IlpuHuunbl ¥ GopMbI NOATBEPKIAEHUS COOTBETCTBUS

Bunabl texnuueckux periameHToB. CoaepikaHHe TEXHUYECKUX perjiaMeHToB. lIpaBuiia
MOCTPOCHUS.

MOoAYIIb 2

2.1 MeToan4yeckune OCHOBBI YIIPaBJIE€HUS KAYeCTBOM
OCHOBHBIE KaT€rOpUHU U MOHSATHUS YIPABJICHUS KaueCTBOM. McTopust pa3BUTHSI TEOPUU U
MpaKTUKU B o0nactu ynpasienus kauectBoM. Konuenuus TQM. [Tokazarenu kauectBa u
METOJIbI UX OlleHKH. OpraHu3almOHHO-METOJUIECKIE IPUHITUITHI 00ECTICYeHUs KauecTBa U
yIpaBIeHUS KAYeCTBOM.

2.2 OcHOBHBIE 3JIEMEHThI 00ecneYeHUus1 KauecTBa
Crangaptuzanus u cepTuduKanys B yIpaBlIeHUU KauecTBOM. MexayHapo1Has
cranaaptuzanus. Cranaaptsl cepuit 9000, 14000, 22000. CoBpeMeHHbIE MOJIETHN YIPABICHUS
KayeCTBOM.

[Tocne u3ydenust Kypca OCHOBBI TEXHUYECKOTO PETYITUPOBAHUS CTYICHT JOJIKEH:

3HATh:

- 3aKOHOJATEJIbHbIE W HOPMATHBHO TPABOBBIC AKTHI, METOJMYECKHE MaTepUalbl IO
TEXHUUYECKOMY PETyINPOBAHUIO;

- MEPCHEKTHBBl TEXHUYECKOTO Pa3BUTHUA U OCOOCHHOCTH JICSATEIHLHOCTH OpraHU3aIlHil,
KOMIIETEHTHBIX Ha 3aKOHOJIaTEIbHO-TIPABOBOI OCHOBE B 00JIACTH TEXHUYECKOTO PETYINPOBAHMUS,

- OCHOBBI TEXHHUYECKOTO PEryJIUPOBAHUS;

yMeThb:

- TIPUMEHSATh METOAbl M MPUHIMIIBI CTAHIAPTH3ALMU TPU pa3padOTKe CTAaHAAPTOB U
JIPYTUX HOPMATHUBHBIX TOKYMEHTOB;

- TPOBOJUTH TOJATBEPKICHHE COOTBETCTBHUS MPOAYKIIMH, TIPOIECCOB U  YCIYT
MPeIbIBISIEMBIM TPEOOBAHUSIM;

- MPUMEHSTH METOJIBI KOHTPOJISI ¥ YIIPABIEHUS Kau€CTBOM;

- aHaJIM3UPOBAThH JAHHBIE O KAYECTBE MPOYKIIUU U OMPEIesITh MIPUIUHBI Opaka.

- UCTIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH VISl TUIAHUPOBAHUS M TIPOBEICHUSI paboT MO
TEXHUYECKOMY PEryJIUPOBAHUIO.

BJIA/IETh:

- HaBBIKaMU UCTIOJIb30BaHUsI OCHOBHBIX HHCTPYMEHTOB yIIPaBJICHHS Ka4eCTBOM;

- HaBbIKaMU O(GOPMIICHHS PE3yJbTAaTOB HCIBITAHUNW W TPHUHSATHS COOTBETCTBYIOIIMX
peLIeHu;

- HaBBIKaMU O()OPMIICHUS HOPMATHBHO-TEXHUYECKON JOKYMEHTAIINH

4. O6beM AUCUMILIMHBI M BUAbI YUeOHOi#i paboThl.

Bun yae6HO#M paboThI 3au. en. — 3
Bcero wacos B 7
ceMecTpe

OO01mast TpPyA0eMKOCTh JTUCIIATITHBI 108
Teopernueckoe o0y4ueHue: 32
AyIUTOPHBIE 3aHATHUS: 32
Jlexun 16

[IpakTueckue 3aHATHS 16

JlabopaTopHbie paboTHI -
CamocrosTenbHas padora: 76
[ToaroroBka K KOHTPOJILHBIM paboTam 20

Kypcosast pabota -
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Jlpyrue BUbI CaMOCTOSITEIHLHON pabOThI 40

IToaroroBka K 3auery/K3aMeHy 16

BI/I,I[ HTOIrOBOT'O KOHTPOJIA 3a4€T

AHHOTanuA padoyeil MPOrpaMmMbl JUCUUIIIMHBI

«O0opynoBaHne U OCHOBBI NPOEKTHPOBAHMS NPeINPUATHIA 110 IPOU3BOJACTBY

TeXHH4YeCcKuX MOHOKpucTa/Lio» (b1.B./IB.5.1)

1. Heap AMCHUNJIMHBI — TOATOTOBKA KOHKYPEHTOCIIOCOOHBIX CHEIHAIUCTOB JIJIsS
MoJipa3/ielIeHui 1IIEHTPOB BBICOKMX TEXHOJIOTUH B 00JaCTH pa3pabOTKU M MPUMEHEHUS HOBBIX
MOHOKPHUCTAUTMYECKUX MaTEPHAIIOB

OcHoBHbIE 331a4U:

— TMOATOTOBUTH CHEIHUAIMCTOB B O0JacTH aHamu3a W Pa3pabOTKU  CIIONKHBIX
TEXHOJIOTUYECKHX CHUCTEM M COOTBETCTBYIOIIMX CHUCTEM OOOpYyIOBaHUS s
o0ecrieueHNs TEXHOJIOTHUSCKUX (PYHKITHIA,

— TMOATOTOBUTH CHEIHATUCTOB B OOJACTH MPOEKTHUPOBAHUS TMEPCOHAIBHOM
CTPYKTYPBI PEIPHUITHIA B obrnactu BBICOKHX TEXHOJIOTH,
CHEIUATU3UPYIONINXCSI Ha IPUMEHEHUH MOHOKPHUCTAJUTMYECKUX MaTepUalioB;

— TMOATOTOBUTH CIEIUAIMCTOB B 00JaCTH NPOEKTUPOBAHUS HHEGPACTPYKTYpPHI
MPEANPUATHH, CIEeNUATU3UPYIOIINXCSd Ha MPOU3BOJICTBE MOHOKPUCTAIIIOB U
MOHOKPHUCTAJUIMYECKUX MU3JCJINA Ha YPOBHE COCTABJICHHUS TEXHUUYECKHUX 3aJaHUI
Ha TaKoe MPOEKTUPOBAHHUE.

2. B pe3yJabTare n3yuyeHus JTMCHUIJIHHBI CTYAEHT H0JIKEeH:

3namo:

— OCHOBHBIE TEPMHUHBI M TIOHATHS HEOOXOIWMBIE [JIi TIOHUMaHUA Kypca,
O0COOEHHOCTH TIPOU3BOJCTB W MPEANPHUATHI, paboTarOmUX B 00JACTH BBICOKHX
TEXHOJIOTUH M B YAaCTHOCTH B O0JIACTH TPOU3BOJCTBA MOHOKPHCTAUIOB U
MOHOKPHUCTAJUTMYECKHUX U3JICTUH;

— TMpaBWIa MPOEKTUPOBAHUS TEXHOJOTMUECKHUX, allapaTypHbIX U IMEPCOHAIBHBIX
CTPYKTYpP HPOU3BOICTBA MOHOKPHUCTAIIIIOB 1 MOHOKPUCTAJUIMUECKUX U3/CIINN;

— COCTaB TEXHMYECKOTO 3aJlaHusl Ha TMPOCKTUPOBAHUE HHPPACTPYKTYPHI
NpeANpUsITHS,  3aHUMAIOIIUXCS  TPOWM3BOACTBOM  MOHOKPUCTANIOB U
MOHOKPHUCTAJUNIMYECKHUX U3JIETTUH;

Ymemn:

— TMPOEKTHPOBATHh TEXHOJOTMYECKHE, allapaTypHbIE U MEPCOHAIBHBIE CTPYKTYPBI
MIPOU3BOJICTBA MOHOKPUCTAIJIOB U MOHOKPHUCTAIIMYECKUX U3EIHI.

Braoems:

— TMPaKTUYECKMMHU  HABBIKAMHM  aHAJIM3a  CIIOKHBIX  TEXHOJOTMYECKUX U
anmapaTypHBIX CHCTEM.

3. Kparkoe cogepxanue 1uCHUIIMHBI

1. [lonsATHA: «OpPEnNpUsATHE», «IPOU3BOACTBO», «TEXHOJIOTMYECKAs JIMHUSI,
«yCTaHOBKA», «CUCTEMa YCTAHOBKM», «OJIOK CUCTEMBD», «3JIEMEHT CHCTEMBI», «y3€JI CUCTEMBI».

2. CoctaB  TeXHOJOTMYECKOW  JUHHUM. DaKTOpBI, ONPENETAIONUE  TEXHO-
HKOHOMHUECKYIO 3P PEKTUBHOCTH TEXHOJIOTUYECKOM JTMHUH.

3. CocraB mepcoHana TexHoyornueckoil auHuu. Ilcuxo-gusnyeckue HOPMATHBBI
o0cyX1BaHUS 000pYyI0BaHUSI.

4. [TapameTpuueckue psiapl MALIUMH U UX COCTaB C TUIIOpa3MEepaMi MOHOKPHCTAIIOB
Y IPOU3BOAUTEIIBHOCTBIO TEXHOJIOTUYECKOH JIMHUH.

o. TexHonoruuecknue JIMHMM C  HENPEPBIBHBIM  IIPOLIECCOM  BBIPALLMBAHUS
MOHOKPHUCTAJIJIOB, X IIPOU3BOAUTEIBHOCTD.

6. CHHXpPOHM3UPOBAHHBIE TEXHOJOTMYECKHE JIMHUM, HMX TEXHO-3KOHOMHYECKas
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3 PEKTUBHOCTB.

1. KoHseiiepHslie TEXHOJIOTUYECKUE JIMHUUA JUIsL [IPOU3BOJICTBA
MOHOKPHUCTAININYECKUX U3JEIINAN, X TPOU3BOJUTEIBHOCTD.
8. ['mbkue  mepecTpauBaemble  JIMHUM.  YHHUBepcaauzalus  00OpydOBaHUSA.

ACCOPTUMEHT, BUJBI aCCOPTHUMEHTA, Koaudukaus accopTuMeHTa. PriHOUYHAs 3¢ (EeKTUBHOCTH
ACCOPTHUMEHTA.

9. TexHonornyeckrue JTMHUM C MOBBIIICHHBIM YPOBHEM KaueCTBa MOHOKPHCTAIIOB U
MOHOKPHUCTAINTUYECKUX 763 (17078 Meroabl OUYHCTKH CBHIPbEBBIX MPOJYKTOB.
[Tepexpucramnuzanus. OnNTUMU3aNUsa YpOBHS KauecTBa. TexHO-sKOHOMUYecKas 3((HEeKTUBHOCTh
YPOBHSI KayecCTBa.

10.  TexHonorumueckue JUHUU C YTUIM3ALUEH OTXOI0B. Buabl yTuan3anuu oTXO0B.

Meronbl  yrwimzauud.  PacdetHple  cXeMbl  yTWIM3AaLUU. [ E€XHUKO-3KOHOMUYECKAs
3¢ (HeKTUBHOCTD yTUIN3AIUY.

11.  TexHonorumueckas cxema IIPOU3BO/ICTBA. [IpaBuia COCTABJICHUS
TEXHOJIOTMYECKON CXEMBI.

12.  PacuerHas cxema nepepabOTKH CHIPHEBBIX MPOIYKTOB B MOHOKPHUCTAIUIBI. Pacder
MOIIIHOCTH MPOU3BOJICTBA IO MOHOKPUCTAJIIAM.

13.  Pacuernas cxema mepepaOOTKH MOHOKPUCTAUIOB B MOHOKPHUCTAJUTHYECKHE
n3zaenus. Pacuer MOIIHOCTH IPOU3BOACTBA IO MOHOKPUCTAININYECKUM U3IEIIHSIM.

14.  PacuerHas cxema rmepepabOTKHU ChIPbs B CBIPhEBBIC MPOAYKTHI. PacueT MOIIHOCTH
MIPOU3BOJICTBA IO CHIPHEBBIM MPOAYKTaM. PacueT pacxona Chipbsl.

15. Pacuet BcrioMOraTenbHOro ChIpbsi U MaT€pUAIIOB.

16.  Jlunamuka CTPYKTYphI PEANPUSATHUS.

17.  AnmnapatypHas CTpyKTypa IpOU3BOJICTBA.

18.  IlnmaH mpoOM3BOACTBEHHBIX MOMEIICHUH.

19.  CrpykTypa CpeACTB TEXHHKH O€30MaCHOCTH, OXpaHbl Tpyda W OXPaHBI

OKPYXKarOILEeH Cpebl.
400beM yueOHOM THMCUUTITHHBI:

BCEI'O 6 cemectp 7 cemecTp
Bunet yueOHOI pabOThI
B B akanem. B B B B
3aYETHBIX qyacax 3aUeTHBIX | aKaJeM. | 3a4ETHBIX | aKaJeM.
eMHUIIAX €AMHUIAX | Yacax | eIMHMIAX | Yacax
OO0mas Tpy10eMKOCTh
JTUCIHHUILINHELI 110 4 144 2 12 2 12
Y4eOHOMY IIaHy
AyIuTOpHBIE 1 32 1 32 i i
3aHSATHUS:
Jlexumu (JIek) 0,5 16 0,5 16 - -
[IpakTrueckue 3aHATHS
(IT3) 0,5 16 0,5 16 - -
CamocrosiTe/ibHasA
pa6ora (CP): 3 112 1 40 2 72
KypcoBoii npoekT 1 36 - - 1 36
Bupa xoHTpoJIs: 3aver ¢
) ] ] OLIeHKOIi ) ]
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AHHOTaNUA padoyeid MPOrpaMmMbl JUCUUILIMHBI

«O0opynoBaHMe ¥ OCHOBBI IPOEKTHPOBAHMS NMPEANPUATHI 110 NIPOU3BOACTBY

TOHKOIUIEHOYHBIX rerepoctpykryp» (b1.B./IB.5.2)

1. Heap aucuMmiauHbl — oOydeHHE CTYACHTOB OakanaBphaTra 3HAHHUSIM, YMEHUSM U
HaBbIKAM HCIIOJb30BAHUSA HHPOPMALMU O MeEToAax U OOOpYAOBaHMM JUIsl INPOU3BOACTBA
TOHKOIUIEHOYHBIX TE€TEPOCTPYKTYP ISl HPUOOPOB SIIEKTPOHUKH U (POTOHHKH.

OcHoBHbI€ 3a7a4H -

- aHaJIU3 COBPEMEHHBIX M IEPCHEKTUBHBIX METOAOB IIOJIYYEHHUS TOHKOILIEHOYHBIX
reTepOCTPYKTYP Ui PA3JIMYHBIX IPUOOPOB AIIEKTPOHUKH U (OTOH

- aHaJM3 OCHOBHBIX THIIOB TEXHOJOTHYECKOTOo O0OpYyHAOBaHUS Hpu (HOpMHUPOBAHUH
TOHKOIUIEHOYHBIX TETEPOCTPYKTYP U pPa3IMYHbIX MPUOOPOB 3EKTPOHUKU M (POTOHUKHU
BaKyyMHBIMU METOJaMH.

2. B pe3yabTaTe M3y4YeHUs IMCUMILINHBI 00y4al0 M IACH 10JIZKeH

3nameo:

—  Knaccuduxanust MeToJJoB MOJy4YeHUs IUIEHOK B TEXHOJIOTUAX reTepo(a3HbIX MIEHOYHBIX
CTPYKTYP AJIsi IPUOOPOB 3JEKTPOHUKH U (POTOHUKH.

—  Kiaccuduxanmst o60pymoBaHus Ul TOJYYEHHUS TUICHOK B TEXHOJOTHAX TeTepodasHbIX
IUIGHOYHBIX CTPYKTYP JUISl TPHOOPOB IMEKTPOHUKHU B (DOTOHUKH.

— OcHOBHbBIE 3Tanbl NPOEKTUPOBAHHUS HPUOOPOB HJIEKTPOHHKHM HA OCHOBE reTepodasHbIX
IUICHOYHBIX CTPYKTYD.

—  TexHonorndyeckue M HKCIUTyaTallHOHHBIE TPEOOBAHHS K 00OPYAOBAHHIO JIJIsl TIPOU3BOJICTBA
rerepoa3HbIX MIICHOYHBIX CTPYKTYP.

—  dakropsl, omnpeaessIomue TEXHOJIOIMYECKUE MOTepU IpU HPOM3BOJACTBE TeTepodasHbIX
IUIEHOYHBIX CTPYKTYp JUIsl IPUOOPOB 3NEKTPOHUKHU U (POTOHUKH.

Ymems:

—  @opmynupoBaTh TpeOOBaHUS K TEXHOJOTMUECKOMY OOOpYIOBaHMIO  JUIl MOJYYEHUs
rerepo@a3HbIX INIEHOYHBIX CTPYKTYpP AJI MPHUOOPOB 3JIEKTPOHUKH U (DOTOHUKH.

—  OcymecTBiATs BbIOOpP METOJOB M 00OpYyIOBaHMSA JUIsl HPOM3BOJCTBA TeTepodasHbIX
IUIEHOYHBIX CTPYKTYp JUIsl IPUOOPOB NEKTPOHUKHU U (DOTOHUKH.

— CocTaBnsiTh KOMIIOHEHTbl TEXHOJOIMYECKOM JIOKYMEHTAallUh C YYE€TOM COBPEMEHHBIX
oreuectBeHHBIX (OCT, I'OCT) u 3apy6exxubix ctanaaptos (SEMI).

Braoemy:

— MHWudopmanueil 0 COBpEMEHHBIX U MEPCIEKTUBHBIX METO/aX MOJIy4YE€HUs TOHKOIUIEHOYHBIX
TeTePOCTPYKTYP ISl pa3IMYHBIX IPUOOPOB ANEKTPOHUKU U POTOHUKHU.

— HMHdopmamumeil 1o  OCHOBHBIM  THUIIAM  TEXHOJIOTMYECKOTO  0OOpyAOBaHHsS  IpU
(OopMHPOBAHNUN TOHKOIUIEHOYHBIX TE€TEPOCTPYKTYP JUISl pa3IMUHBIX PHOOPOB IEKTPOHUKHI
1 (OTOHUKU BaKyyMHBIMU METOJaMH.

3. Kparkoe conepxxanue JMCUMILIAHBI:

Krnaccudukanus MeTonoB moiydeHusi rerepoda3HbIX MUIEHOYHBIX CTPYKTYp Ha OCHOBE
aMOP(HBIX, TOIUKPUCTAIUINYECKUX, MOHOKPHCTAITMYECKUX U SMUTAKCHATIbHBIX IIICHOK.

BakyymHbple MeTOABI TOJNY4E€HHUS TOHKHMX IUIEHOK. TEXHOJIOTMH  BaKyyMHOTO
TEPMHUECKOTO pacnblieHus. [Ipsmoe M KocBeHHOE pe3ucTUBHOE ucnapeHue. KoHcTpykunu
ucnaputeneit. TpeboBaHusl K MaTepHaiaM HCTIApUTENIed U KOHTEHHEPOB. DJIEKTPOHHO-Ty4EBOE
pactbuienne. JnunHodokycueie mnymku. Ilymkm [lupca. TexHomorum MwuieHedl s
ANIEKTPOHHO-IYYEBOTO  pacnbuieHus.  MHaykunoHHoe — pacnbuieHue.  KoOHCTpykTHBHBIE
0coOeHHOCTH W 00yacTh npuMeHeHus. JlazepHoe ucnapeHue. XapakTepUCTHKA YCTaHOBOK M
TpebOBaHM K 000PYIOBAHHUIO.

TexHosorusa pacHbUIEHHsT MAaT€pUAIOB INOJ JEHCTBHEM HEUTPAIBHBIX U 3apsSKEHHBIX
yacTull. PaBHOBECHAas M HEPAaBHOBECHAs, BBICOKO- M HHU3KOTEMIIEpAaTypHas Iulasma. Bonbr-
aMIepHas XapaKTEpUCTHKA pa3psAaoB. TeXHOJOTHs AMOAHOIO, TPUOAHOIO U MarHeTpOHHOIO
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pacnbuieHHs. MarHeTpoHsl MOCTOSSHHOTO Toka u BY wmarnerponsl. HoHHO-TIIa3MeHHOE
pacnbuleHHE. PeakTMBHOE WOHHO-IUIa3MEHHOE pachblieHue. oHHO-yueBoe paclblICHHE.
PeakTBHOE MOHHO-Ty4eBO€ paclbuleHHEe. TeXHOIOTUU MUILIEHEH JIJIsi HOHHOTO U IJIA3MEHHOTO
pacnbUICHHUS.

TexHonOrUs XUMHUYECKOr0 pa3iokeHHs napa. BeiOOp TEeXHOJIOTHMYECKUX MaTepuaioB U
KOHCTPYKTUBHBIE OCOOCHHOCTH pAa3MUYHBIX BAPHUAHTOB MeTOJa. TeXHOJOrHs OMHAPHBIX
Cynb(UIHBIX TOJYINPOBOJHUKOB. YCIOBHS TMOJIYYEHHS TMOJIM- M MOHOKPHUCTATMYECKHX
CTPYKTYP.

TexHoOrus XUMHUYECKOIO pa3joKEHUsi Mapa MpU IOHIKEHHBIX TemIepaType U
naBnenud. Homenknatypa cioeB, moiydaembix 1o TtexHosoruun LT-LPCVD. Texnomorus
OKCHUJIHBIX CJIO€B JUIsl HAHOPAa3MEPHBIX CTPYKTYP.

TexHosIorusg XMMHUYECKOTO Pa3yIoKEHUs METAIIIOPIaHUYECKUX COEIMHEHUN B BaKyyMe.
Homenknarypa MeTalJIOpraHMYECKUX COCIUHEHHH, HCIIOJIb3YyeMBbIX Ui TOJTYYEHUS CIIOEB
METOJIOM  pa3jOXKEHUs  METAUIOpraHM4eckux coequHeHudd B Bakyyme (MOCVD).
KoHCcTpykTUBHBIE ~ OCOOCHHOCTH  BaKyyMHOTO  OOOpPYAOBAaHHUS OIS  MHOTOCIIOHHBIX
FeTePOCTPYKTYP, NosrydaeMbix Merogom MOCVD.

[TonsTe npou3BoAcTBa. TeXHOJOrHMYecKas CTPYKTypa BaKyyMHOI'O MPOHM3BOICTBA.
[Ipou3BoaCTBEHHBIE M TeXHoOJOrmdyeckue mnpouecchl. COCTaBHbIE YacTH TEXHOJIOIMYECKOIO
mpolecca: onepanus, Mo3UIHs, yCTaHOBKA.

OCHOBHBIE THIBI TEXHOJOTUYECKOTO OOOpYIOBaHHS IS CO3/aHUS KOHTPOJIUPYEMOI
atMocepsl B TexHoJMOornyeckux arperarax. CHCTEMBbl CO3JaHHs MPEIBAPUTEIHLHOTO BaKyyMa.
Cucrembl MaciIsIHOM U Oe3MacisiHOM oTKauku. CHUCTEMBI CO3JIaHMSI BEICOKOTO U CBEPXBBICOKOTO
Bakyyma. Cucremsl 1utt030Banust. CUCTEMBbl aBTOMAaTUYECKOTO MOAIEPKAaHUS IOTOKOB pabodnx
ra3oB IPU HU3KUX U CBEPXHU3KHX JABJICHUSX.

OcHOBHbBIE aCHEKThl U 0COOEHHOCTH HAHOAJIEKTPOHUKH. HaHOpa3sMmepHbIe CTpYKTYpHBbIE
KOMIIOHEHTBI. 30H/I0BbI€ TEXHOJIOTUU. MeXaHUYeCcKue M3MEpPUTENIbHbIE YCTPOWCTBA C BBICOKOM
paspenauei u AeTeKTUpyoeil cmocCOOHOCTHIO.

HanotexHomornyeckue KOMIIOHEHThl COBPEMEHHON 3JIeKTpOHUKH. KOHBEKTHBHBIE
CHCTEMBI OXJIaXXJeHHs. 3akoH Mroppest U peKypcuBHas cuctemMa TpyoornpoBoioB. KoHcTpykuus
HaHooxJaauTens. Oxjaxkaromas eMKOCTh B MakKpoOCKOIU4YeckoM oObeMme. TokompoBoasiue
NopoxKU. M3onmupyromue ciI0M U KOHTaKThl TYHHEIMpOBaHUSA. MoayiaupyeMble TYHHEIbHbIE
MEPEXOJIbI.

4. O0beM y4eOHOH JUCHHUIJIMHBI

BCEI'O 6 cemecTp 7 cemecTp
Bunsl yaeOHOM paboThI

B B B B B B
3a4E€THBIX | aKaJEeM. | 3aYETHBIX | aKaJeM. | 3aYETHBIX | aKalIeM.
C€IUHNLIAX | Yacax | eAMHMIAX | Yacax | eQUHMIAX | yYacax

OO0mas Tpy10eMKOCTh

AUCUMIITAHBI O 4 144 2 72 2 72

Y4eOHOMY IJIaHY

AyIMTOpHBIE 3aHATHS: 1 32 1 32 - -

Jlexumu (JIek) 0,5 16 0,5 16 - -

[IpakTrueckue 3aHATHS

(I13) 0,5 16 0,5 16 - -

CamocrosiTesbHast

paGora (CP): 3 112 1 40 2 72

KypcoBoii npoexT 1 36 - - 1 36

Bun konTpoJs: ) ) i 3auer ¢ i i
OLICHKOM
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AHHOTanus padoyeil NPOrpaMMbl AU CHHUIIIMHBI
«O06opynoBaHuE U OCHOBBI IPOEKTHPOBAHNS NMPeNPHATHIA 110 IPOU3BOCTBY I0BEJTHPHBIX
martepuasioB» (b1.B./1B.5.3)

1. llesb AUCHMIIJIMHBI — OCBOEHHUE CTYIEHTAMU TEXHOJIOIUHU IIPOU3BO/ICTBA IOBEIMPHBIX
MaTepHajioB U €€ anmapaTHOro CONPOBOXKICHHS, 000pYIOBaHUS A pabOTHl C MPUPOAHBIMUA U
UCKYCCTBEHHBIMH OBEJIUPHBIMU KaMHIMM - MEXaHHYECKOH 00paboTKOH, MOAM(HUIMPOBaHUEM
CBOICTB (00Jaropa’kuBaHNEM), POCTOM MCKYCCTBEHHBIX KPUCTAJIJIOB.

OcHoBHBIE 3a7aud - (OpMUPOBaHHE y CTYAEHTOB Hay4yHOro Oa3uca B 00JIacTH
TEXHOJIOTMYECKONM T'€MMOJIOTUH, TPEAMETOM HCCIEN0BAaHUS KOTOPOW SIBISETCS, B TOM YHCIIE,
pa3paboTka METOAOB POCTa MCKYCCTBEHHBIX AHAJIOTOB NPUPOAHBIX APAroleHHBIX KaMHEH,
00paboTKH U MOAUDUIIUPOBAHUS KaK MPUPOTHBIX TaK M CHHTETHYECKUX FOBEIMPHBIX KaMHEH;
BbIpabOTKa CHUCTEMHOTO MOAX0/1a K U3YyUEHUIO, IPUMEHEHUIO U KOHCTPYKIIMOHHON ONTUMM3aLUU
o0opynoBaHus ISl MPOU3BOJCTBA U MEXAHWYECKOW OOpabOTKM IOBEIMPHBIX KPUCTAIOB U
MaTepHaoB.

2. B pesyabTrare u3y4eHusi AMCUMILIMHBI 00y4AIOLIUIACSH JOJIKEeH:

3namy:

-OCHOBHbIE TEXHOJOTMYECKHE CXEMbl M OCHOBBI IPOEKTUPOBAHUS IPOU3BOJCTBA IPHU
paboTe ¢ MPUPOIHBIMU M HCKYCCTBEHHBIMU FOBEJIMPHBIMU MaTepUalaMH.

-Metoapl MexaHH4YecKoW 00pabOTKH, MOJU(PHUIMPOBAHUS, TOTYYEHUS HCKYCCTBEHHBIX
KPHUCTAJJIOB U MaT€pPHAJIOB IOBEIMPHONU MPOMBIIIJIEHHOCTH.

-[IpyHIUOBl TPOEKTUPOBAHUSA M JACATENBHOCTH NPEANPUATHNH 10 IMPOU3BOJACTBY
IOBEJIMPHBIX KAMHEH U MaTepHalioB.

Ymems:

-Mcnonbs3oBath 000pyaoBaHue 17151 00pabOTKH IOBETUPHBIX KAMHEW U MaTepUaoB.

- MoauduuupoBaTh CBONWCTBA IOBETUPHBIX MAaTEPHUAJIOB.

- BoiOupath ontumanbHble TEXHOJIOTMU IPU 00paboTKe MOHOKPUCTAJIIOB.

Braoemy:

- HaBpikoM 00paboTKH NMPUPOIHBIX U UCKYCCTBEHHBIX MOHOKPHCTAIIJIOB.

3. Kparkoe conep:kanue JUCHUIIIHHBI

Paznen 1. TexHonorus o6paboTku

1. Bsenenue. OmpeneneHue MNPUPOAHBIX IOBEJIUPHBIX KaMHEH U MaTepUaloB.
CoBpemeHHass TexHudeckas kiaccupukauus u np. Lemm wu 3agaun. OcHOBHBbIE
MOHSTHSL.

2. IlpoexkTMpoBaHME  TPOM3BOJACTBA MO  OOpaOOTKE  IOBEIMPHBIX  KaMHEH.
TexHonornuecknue CXeMbl IPOM3BOACTBA W HUX  aIlapaTHOE  BOIUIOLICHHME.
IToonepanlnOHHBIN XPOHOMETPAXK.

3. PacnwioBouHble M TOJpE3HblE CTAaHKW W MWibl. [IpUHIMI OEHCTBHS U OCHOBHBIE
TEXHUUYECKHUE XapaKTEPUCTUKH.

4. lllnudoBanbHble CTAaHKU - MPUHLIUN JEHCTBUS U OCHOBHBIE TEXHMYECKHE TaHHBIE.
['pybass oOaupka, numpoBaHue u mnonvpoBaHue. DU3NUECKH CMBICT MPOIECCOB,
MaTepuaibl 1 OCHACTKA.

5. Ilpouecc wm3rortoBneHus kKabomoHOB. Pa3merka, pacmuiioBka, Hakjeiika, oOaupka,
nundoBanue u nonupoBaHue. Popmbl kaOOmOHOB. OCOOEHHOCTH H3TOTOBJICHUS
KaOOIIIOHOB U3 pa3HbIX MaTepUasOB.

6. Tunbl orpaHouyHbIX npucrnocobsnenuii. Ilpouecc orpanenus. Pasmerka, pacnuioBka u
3aganue ¢opmbl. Hakneiika m nepexieiika. OrpaHeHre M NOJUPOBAHHWE KOPOHKH M
naBuiboHa. [IpoMbIBKa M ymakoBKa OrpaHEHHBIX KaMmHeW. PopMa OrpaHEHHBIX
KaMHeW. Pacuer n ontumusanys ONTUKH U T€OMETPUM OTpaHEHHbIX KaMHel. [Tonsarne
0 (haHTa3uHBIX (popMax orpaHku. TeXHOJIOTUS U3TOTOBICHUS Kp-17 u kp-57.
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7.

8.

9.

1.

1.

I'onToBka. M3rorosnenue mapo. Cepienue. Mozanka. Pe3p0a 1o kamHI0, pakOBHHE,
Koctu. TexHomorusi, Marepuansl U o0opynoBanue. HoBble MEepCHIEKTHBHBIE METOJIBI
00paboTKH.

Kontpons kauectBa 00paOOTKH, OCHOBHBIE METOJbI U ocobeHHocTH. OOOpyaOBaHUE
JUIs KOHTPOJISl KauecTBa.

OcobeHHOCTH OpraHu3aliy OPEANPUATHIA IO 00padOTKE M MPOU3BOACTBY FOBEITHUPHBIX
KaMHel u MarepuasnoB. TexHuka 6€301MacHOCTH U YTHIIN3alUs OTXOA0B IIPOU3BOJICTBA

Pasznen 2. Texnosorusg 06aaropaxuBaHus.

Beenenune. OmpezneneHue KadyeCTBEHHBIX XapaKTEPUCTHUK MPHUPOJHBIX KPUCTAILIOB.
[ToHsAATHE O COPTHOCTU M KPUTEPHUHU BBIJICICHUS COPTOB MarepuaioB. Kiaccudukanus
METOJIOB ~ MOAM(DUIMPOBAHUS  KAYECTBEHHBIX  XApaKTEPUCTHK  FOBEJIHUPHBIX
MOHOKpHUCTAIUIOB. Du3nveckue, XUMHUYECKHE U  (PU3MKO-XHUMHUYECKHE METOJIbI
MOIU(UIIMPOBAHUST CBOMCTB MPHUPOAHBIX MOHOKPHCTAIUIOB. YCIOBHS IPOBEICHUS
MIPOIIECCOB, OIpeAeIsionie (PakTopbl METOAOB U UX amrmapaTtypa. O0jaropaxkuBaHue
MPUPOJHBIX MOHOKpHCTaUIOB. MonudunupoBanue AparoneHHbIX KaMmHeW (aimas,
cardup, u3ympya u ap.). MoauduurupoBaHue IOBETUPHBIX KaMHEH 2, 3 1 4 KaTeropuu.
DKOHOMMYECKAs 11e1ecO00Pa3HOCTh MOU(PUIUPOBAHUS, BBIOOP METOIOB ognaropanusanus
Ha pa3JInYHbIX IPUMEPAX.

Oco0eHHOCTH OpraHu3aluKd M TEXHHUKAa 0€30MacHOCTH MPEeNnpHsITHii U Jaboparopuit
1o o0Jylaropa)xuBaHUI0 U MOJU(ULIMPOBAHNUIO CBOWCTB MPUPOAHBIX U UCKYCCTBEHHBIX
IOBEJIUPHBIX KAMHEH U MaTepuasoB.

[IpoekTupoBaHue MPOU3BOJCTBA MO OOJArOpaXMBAaHUIO FOBEJIMPHBIX KaMHEH U
maTtepuanoB. OcoOeHHOCTH pa3pabOTKU TEXHOJIOTHYECKUX CXEM IMPOU3BOACTBA U
pacUYeTHBIX CXeM MOAM(DHUIIMPOBAHKS PA3TMYHOTO OBEIIMPHOTO CHIPHSI.

Pasgen 3. TexHoa0THA AparolieHHBIX MOHOKPUCTAILIOB

Beenenue. Llenu u 3a1a4uu oy4eHus FOBEIUPHBIX MaTepuanoB. OU3HKO-XUMUYECKUE
OCHOBBI IIPOLIECCOB CUHTE3a LIUXTHI U POCTAa MOHOKPHUCTALIOB. PacruiaBHblE METOMBI
pocTa IOBEIMPHBIX MOHOKPHCTAJUIOB. PacTBOp-paciiaBHbBIE METOABI poOCTa U
UCIosb3yemasi — ammaparypa. l[uaporepMalbHble METOABI  pocTa .  YCIOBUA,
0COOEHHOCTH, (PU3XMMUSI MPOIIECCOB, anmapaTypa U OCHACTKA. XUMUYECKUE METOJIbI
CHHTE32a IOBEJIMPHBIX MaTepHaloB (Ha MpUMEpe olaja, MajlaxuTa U OUpIO3bI).
IIpoexTupoBaHue NPEANPUATHA 1O POCTY M IMPOU3BOACTBY IOBEIMPHBIX KaMHEH M
marepuanoB. KubepHeTndyeckre OCHOBBI ONTUMM3AIMN TEXHOJIOIMUYECKOT0 IpoIiecca.

4. O0beM y4eOHOH JUCIUIJIMHBI

BCEI'O 6 cemectp 7 cemecTp
Bunpt yueOHoi pabOTHI
B 3au. B B 3au. B B B
ca. aKaJacM. ca. aKaJacM. 3a4.¢. aKaJacM.
Jacax gacax gacax
O0mas TpyroeMKOCTh 4 144 5 79 9 79
AUCHMILIHHBI 10 Y4eOHOMY IVIaHY
AyIHMTOpHBIE 3AHATHS: 1 32 1 32 - -
Jlexruu (JIek) 0,5 16 0,5 16 - -
[Tpaktryeckue 3anstus (I13) 0,5 16 0,5 16 - -
CamocrositesbHas padora (CP): 3 112 1 40 2 72
KypcoBoii mpoekt 1 36 - - 1 36
Bupa xoutrpoJs: 3auyer ¢
- - - OIIEHKO - -
i
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AHHOTaNUA padoyeid MPOrpaMmMbl JUCUUILIMHBI
«HUcnoab3oBanune auarpamMm ¢Ga3oBbIX pABHOBECHH NPH CHHTE3e MATEPUAJIOB
jekTtponuxkn» (b1.B./[B.6.1)
1. Heab aucHUILUIUHBI — GOPMUPOBAHKE Y CTYICHTOB OakajgaBpuara MpeACTaBICHUN O
METOJIaX YIpPAaBIICHUS SBICHUSMU Je(PeKTo0Opa3oBaHus B KpUCTAIMYECKHX (ha3zax, o
croco0ax CHHTE3a KPHCTANIOB C 3aJaHHBIM YPOBHEM Je()EeKTOB U KEIAeMBbIMU

CBOMCTBaAMU
2. B pe3yiabraTe H3ydeHUs] JTUCHUILITHHBI 00yYAIOLIUHIICS TOJI/KEH:
3name:

- TEpPMOJIMHAMHYECKHE OCHOBBI TOCTPOCHHS arpaMM (pa3oBbIX PABHOBECHI;

- KJIJacCU(hMKaLMsl OCHOBHBIX TUIIOB IHarpaMM U B3aUMOCBS3b MEXy HUMH;

- TOTIOJIOTUYECKHE 0OCOOEHHOCTH JUarpaMm ¢ (hazaMu XUMUYECKUX COCTUHEHUH.

Ymemn:

- aHAIM3MPOBATh TEPBUYHYIO HHGOPMAIMIO JUIS IMOCTPOSHHS IuarpaMMm (a3oBBIX

PaBHOBECHIT;

- IPOBOJUTH OLEHKY JOCTOBEPHOCTH JKCIEPUMEHTAIBHBIX JAHHBIX IS Pa3HOPOIHBIX

auarpaMM (a3oBbIX PaBHOBECUH;

- COIVIACOBBIBATH PA3HOPOIHBIE AHATPAMMBI

- JOCTpauBaTb HEJOCTAIOIIME TPOCKIUMU M CEYEHHs 10 KyCOYHO-OTPBIBOYHOU

nHGOpPMAIUY ¥ Pa3HOPOIHBIM SKCIIEPUMEHTAEHBIM JIaHHBIM.

Braoemy:

- TEPMUHOJIOTHEN Ipu (POPMHUPOBAHUU clloBecHOTO onucanus P-T-x nuarpamm

- HaBbIKamMu noctpoeHust P-T-x quarpamm 6mHapHbix cucteMm, P-T, T-X u P-X mpoekmuit

U CCUCHUIM;

- HaBbIKaMM aHaJIM3a OMMUOOK rpu noctpoeHuu P-T-x auarpamm OuHapHbIX cuctem, P-T,

T-X u P-X npoeknuuii 1 ceyeHnii Ha OCHOBE 3KCIIEPUMEHTAIBHBIX JaHHBIX.

3. Kparkoe cogep:kaHue TUCHHUIINHBI

Pazgen 1. TepmoamHaMuyeckue yCiaoBHs YCTOMYUBOCTH (a3.

[TonaTHe KBa3uUCTaTHYECKOro Impolecca. YpaBHeHue [ub0Oca-/[rorema. ['ereporenHas
cucrtema. YcioBHs paBHOBecHs (a3 B TeTeporeHHou cucreMe. VIHTeHCHBHBIE U 3KCTEHCHBHbIE
napaMmeTpsl. ConpsbKkeHHbIE NapaMeTpbl. BapMaHTHOCTh T€TEPOreHHOM CHCTEMBI. Y paBHEHHS
CBSI3U. Y CJIOBUS YCTOMYMBOIO paBHOBECHS (Pa3bl U T€TEPOreHHON CUCTEMBI.

Paznen 2. OOuue cBeieHus 0 AMarpaMMax COCTOSHUS.

OU3MKO-XUMUYECKasi CYIIHOCTh JAMarpaMMbl cocTossHMs. CucTeMa  KOOpAMHAT.
BapuanTHOCTh cucTeM, M300pakaeMbIX Ha JuarpamMMe cocrosHus. HoMmeHkinarypa auarpamm
coctosAHus. Llenn kauecTBEHHOr0 aHaJIn3a AMarpaMM COCTOSHHUSL.

JlnarpaMMbl COCTOSIHHMSI B KOOPJAMHATaX «UHTEHCHUBHBIA IMapameTp 1 — WHTEHCUBHBIN
napamerp 2». BapuantHOoCTh cucTeM, H300paxaeMblX JUHHEW H TOoukod. OOmUN BHJ
JUarpaMMbl  COCTOSIHUA. UMCIIO JMHUN, WCXOMAINIMX W3 HOHBApPUAHTHOM TOYKW. B3amMHoe
pacrojIoKeHUe JIMHUN, BBIXOASIIMX W3 HOHBapuaHTHOW Touku. IIpaBuno CpeitHemakepca.
CoOTHOILIEHHE MEX]y SKCTEHCHBHBIMHM MapaMeTpaMH B TOYKE OSKCTpeMyMa JIMHHH. Touka
00OpBIBa JTMHUH.

JlnarpaMMbl COCTOSIHMSI B KOOPJAMHATAX «MHTEHCUBHBIM IapamMeTp — SKCTEHCUBHBIN
napameTp». BapmanTHOCTH cucTeMm, M300pakaeMbIX Ha auarpamme. OmpeneneHue KOHHOIBI.
Pacuer uncia nTMHUN Ha AMarpaMMax.

Paznen 3. OcHOBHBIE THUITBI HOHBAPHAHTHBIX PAaBHOBECHH B OMHAPHBIX CHCTEMaX.

HonBapuantHeie paBHOoBecuss | Tuna. HoHBapuaHTHBIE paBHOBECHS 2  THIA.
Hecrexunomerpuueckue ¢azbl u ux orodpaxenue Ha P-X u P-T nuarpammax. P-T-X nuarpamMmel
KaK COBOKYIIHOCTb 3aKOHOMEPHOCTEH, ONpPEIENAIOIINX YCIOBHSA CHHTE3a KPHUCTAIOB
KeIaeMoro cocraBa. TepMOAMHAMUYECKUN aHANU3 MPHYUH, ONPEACIAIONMX BUA 00JIacTu
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TOMOTEHHOCTH U €€ MOJI0KEHHUE Ha TUarpaMMe COCTOSTHUSA.

Pa3znen 4. P-T-X-Y nuarpammsbl TPOHHBIX CUCTEM.

OcHoBHbIE CBeIeHUs 0 cBOWCTBax TpeyrojibHuka ['1006ca. [locTtpoeHne n3oTepMuuecKux
ceyenuit P-T-X-Y nuarpammsl TPOMHON cUCTEMBbl. MOHOBApUAHTHBIN TPEYTOJIbHUK.
Oco0CHHOCTH TPUAHTYJISIIUS MPH MTOCTPOSHUH H30TEpMHUYECKUX ceueHuit T-X-Y mpoekiuu P-
T-X-Y nuarpamMmel TPOMHOM CHCTEMBI.

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3aueTHbIx B akanem.

Bunael yue6HOM paboThI eIMHULIAX qacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AYAUTOpPHBIE 3aHATHS: 2 64
Jlexuunu (Jlek) 1 32
[Tpaktuueckue 3ansatus (I113) 1 32
CamocrositesbHas padora (CP): 2 80
Buja KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -

AHHOTanus padoyeil NPorpaMMbl M CUHUIIIMHBI
«I'emmosorus» (b1.B.J1B.6.2)

1. Heap AucuMmimHbl — 00y4eHHE CTYAEHTOB OCHOBHBIM 3HAHUSM, YMEHUSM, HABbIKAM
B JIMarHOCTUKM M KJacCU(UKALMU IOBEJIUPHBIX KaMHElH, MaTepHaloB ¢ MO3ULHUM (U3XMUMUHU
TBEPAOIO Tela U reMMOJIOTHU. B pasznenax NUCHUIUIMHBI PaCKphIBAIOTCS OCHOBHBIE MOHSATHUS
reMMOJIOTH KaK HayKd O IOBEIMPHBIX KaMHSX, JaHbl PA3JIMUHbIE THUIbI KJIacCHPUKALUN
(remMmosornyeckasi, pOMBIIIJIEHHAs,, TEXHOJIOTMYECKass U Ap.), IPUBEIEHbl OCHOBHbBIE METO/IbI
JUArHOCTUKYU U U3y4EHUS IPUPOJHBIX MOHOKPUCTAIIJIOB, JAHO JE€TaIbHOE ONMCAHUE IPUPOIHBIX
MOHOKPHUCTAJJIOB B COOTBETCTBUM C COBPEMEHHOM CHCTEMATHKON. B mpopomkeHue nporpaMMsl
00y4YeHMsI OCYILECTBIIETCS MEPexXo]l B HM3JI0KEHHU Marepuana Kypca OT MHPUPOAHBIX K Tak
Ha3bIBaEMbIM  MOJIU(DUIHUPOBAHHBIM  (00JIATOPOKEHHBIM) TMPUPOJHBIM U HCKYCCTBEHHBIM
MOHOKpHUCTAJIJIaM M MaTepHajiaMm.

OcHoBHbIE 33J]au¥ - JaTh NPEJACTaBICHUE O HAYYHOW TUCHMIUIMHE, €€ LENAX, 3aJa4ax,
00BEKTaxX W METOAAX HCCIeIOBaHUN MPUPOJHBIX MOHOKpHcTaioB. Kypc 3akmangsiBaeT
OCHOBHbIE 3HaHMsI HEOOXO/IMMBIE CTYJIEHTaM B UX IPO(HECCUOHATILHON NeSTENbHOCTH.

2. B pesyabTrare n3y4eHusi AMCUHUILIMHBI 00y4AIOMINICH 10JKEH

3nameo:

- CoBpeMeHHbIE (PU3UKO-XMMUYECKHE METObI UCCIIEJOBAHUS U TUArHOCTUKU

FOBEJIMPHBIX KAMHEH.

- O061ue NpUHIHKIBI KJIaccu(UKALUU IPUPOIHBIX, APAaroleHHbIX

MOHOKPHUCTAINTNYECKNX KaMHEN U 3HATh X TPYIIIHI.

-OrieHOYHBIE TapaMeTpPhl IOBEIMPHBIX KaMHEW U MPUHIIUIIBI CePTUDUKAIIH.

Ymems:

- [Tonp30BaThCs TEMMOJIOTHYECKUMU MIPUOOPAMU U OTIPEIEIATH CBOMCTBA FOBEIMPHBIX

KaMHEM.

- Omnpenenarp  KaueCTBEHHBIE  XapaKTEPUCTUKU  NPUPOJHBIX  JAPAroLEHHBIX
MOHOKPHUCTAJIJIOB.

Braoemw:

- HaBbIlkaMu JMarHOCTHKU NPUPOJHBIX MOHOKPHCTAJIOB IO COBOKYITHOCTH CBOMCTB.

- HaBbikamu onpeneneHuss (QU3MUECKUX W XHMHYECKHUX CBOMCTB MPHUPOIHBIX H
MCKYCCTBEHHBIX IOBEIIMPHBIX KaMHEH M MaTepuasoB, a TaK K€ OINpeneisTh X KauyeCTBEHHbIE
XapaKTEPUCTHUKHU.

3. Kpartkoe cogep:xanue JTUCUMIIHHbBI

Mopyns 1. BBegenue B reMMoJIOTHIO.
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1. Beenenue. [Ipupoaabie AparoieHHbIe MOHOKPUCTAILIBI KaK OOBEKT HCCIIeI0BaHuUs
remmosnioruu. llemn w®  3amauM, OOBEKTBI W  METOABI HCCICIOBAaHUN  (BH3yalbHbIC,
MHCTPYMEHTAJIbHBIC), MPUOOPHI, annaparypa.

2. [TpuHIMIBI  KIacCHPUKAIMN  TPUPOTHBIX  APATOIEHHBIX MOHOKPHCTAILIOB,
coBpeMeHHble Kkiaccupukauuu. lloHATHE «parolleHHbII KaMEeHb)» B PA3JIMYHBIX AacleKTax.
[Tpasuna CIBJO (MexnynaponHas KoHdenepaus MO IOBETUPHBIM KaMHSIM, H3JCTHSIM W3
cepebpa, anmazam u xemuyry). Otnomenue Poccun k CIBJO.

3. OU3NKO-XUMHUYECKHUE CBONCTBA MPHUPOJHBIX JIPArolCHHBIX MOHOKPHUCTAIUIOB
(uBeT, ONecK, TBEPIOCTh, IUIOTHOCTh, ONTHYECKHUE CBOWMCTBa, abOCOpOIUs, OCOOCHHOCTH),
BU3YalbHBIC U MHCTPYMEHTAJIbHBIC METOJIbI AMarHOCTUKH. [Ipubopsl, anmaparypa (MHKPOCKOTI,
UMMEPCUOHCKOI, MOJIIPUCKOI, pepakToOMeTp, CIIEKTPOCKON, quxpockor, Y d-nammna). LlenTpsl
OKpacku, crieKTpooToMepHs U olieHka 1Beta no cucreme GIA.

Monyns 2. [Ipupoanbie 10BETHPHbIE MOHOKPUCTAILIIBI .

4. [TpuponHbIe OBETUPHBIE KaMHH (TEMMOJIOTHUECKAs XapaKTEPHCTHUKA, METOBI
uACHTU(DUKAIINHI, MECTOPOKICHHS): aMa3, Mpo3paydHble (OrpaHOYHbIC) IOBEIUPHBIE KaMHH (TP.
KOpyH/Ia, Tp. Oeprinia, Xpu300epuiul, IIIHHEIb, TP. TPpaHaTa, rp. KBaplia u JIp.); HeMpo3padHbIe

(TOBEITMPHO-TIOZICIIOYHBIC) KaMHHU: OJaropoJHbI oman, Owupro3a, HedpUT, KaJCHT,
XpH30IIpa3, Ia3ypuT U JIp.

5. OpraHoreHHbI€ IOBENMPHBIE MaTepUaibl (KEMYYT, MepiIaMmyTp, SHTapb, KOpalll U
Ip.); TEMMOJIOTHUYECKAs XapaKTePUCTHKA, METOJIbI TUarHOCTUKH.

Monynb 3. MoauduuupoBaHHbIe TPUPOTHBIE MOHOKPHUCTAILIBL.

6. OOyaropa)kuBaHusi MPUPOITHBIX  JIPATOIEHHBIX MOHOKPHUCTAJUIOB. MeETObI
MOIU(PUIIMPOBAHMS U TUATHOCTHYECKUE MPU3HAKK 00JIaropa>KuBaHus, ClioCOObl pacro3HaBaHUs
00J1arop0KEHHBIX KaMHEH.

Monynb 4. UckycCTBEHHBIE aHAJIOTH MTPUPOJAHBIX MOHOKPUCTAIIIOB M UX UMUTAIUH.

7. [TpOMBINIIICHHBIH POCT MCKYCCTBEHHBIX aHAJIOTOB MPUPOTHBIX MOHOKPHCTAILIOB,
TpeOoBaHUS K BhITyCKaeMoO Mpoaykiuu. Vicropudeckas cripaBka 0 pa3BUTUH MIPOMBIIIIEHHOTO
CHUHTE3a M POCTa JAPArolleHHBIX KaMHEHW, OCHOBHBIC MeTOAbl pocta. O0nacT  MpUMEHEHUS
HCKYCCTBEHHBIX aHAJIOTOB MPHUPOAHBIX KaMHEH, MX JOCTOMHCTBA U MPEUMYIIECTBA Mepea
MIPUPOTHBIMHI KaMHSIMHU.

8. Haubonee mmpoko pacmpocTpaHEHHbIE MCKYCCTBEHHBIE IOBEIMPHBIE KaMHH, UX
TEMMOJIOTHYECKasl XapaKTEePUCTUKA, METOJbl HJICHTU(PUKANNN, KIFOYEBBIC JTHATHOCTUYCCKUE
MPU3HAKU OTIUYHS UCKYCCTBEHHBIX FOBETMPHBIX KaMHEH OT MpUPOIHBIX. DUPMBI-TTIOCTABIIUKH.

9. Wmuraruu. Buasl wMmutanuidi (M3 TPUPOIHBIX, HMCKYCCTBEHHBIX MAaTEPHAJIOB,
COCTaBHbIE KaMHH); CITIOCOOBI U METOJIbI PACTIO3HABAHUS UMUTAIUH.

4. O0beM y4eOHOH JUCHHUIIIMHBI

B 3aueTHBIX B akanem.

Bunpr yue6HOM paboThI eIUHUIIAX gacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AyIMTOpHBIE 3aHATHS: 2 64
Jlextuu (Jlek) 1 32
[IpakTnueckue 3anstus (I13) 1 32
CamocrositesbHas padora (CP): 2 80

Buja KOHTpOJISi: 3a4eT ¢ OLEHKOM - -

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«MeToabl uccienoBanusi marepuaion ¢poronuxn» (61.B./[B.7.1)
1. Heab aucuMmiauHbl — (HOpPMUPOBAHHE OMNpPEJENEHHOro o0beMa 3HaHUA H
HEOOXOAUMBIX HAaBBIKOB, JOCTaTOYHBIX [UIS CAaMOCTOSITEIBHOIO BbIOOpAa METOJa aHalIn3a
pa3IMYHBIX MaTepHajoB (HOTOHUKH (MOHOKPHCTAILIOB, CTEKOJ, KOMIIO3UTHBIX U THOPUAHBIX
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MaTepHajIoB), B 3aBUCUMOCTHU OT Kpyra pelIaeMblX UCCIe10BaTeNbCKUX 3a/1a4.

OcHoBHBIE 33124 - c(HOPMUPOBATH y CTYJACHTOB IPEACTABICHUS O INUPOKOM Kpyre
METO/IOB aHaJIN3a, BO3MOXHOCTSIX U OTPAaHUYEHUSAX METOJI0B, TPEOOBAHUAX K MPOOOIOATOTOBKE;
HAYYHUTh CTYACHTOB BEIOMPATh METOBI MCCICIOBAHUS UCXOIs U3 1IeNICH HCCIIeI0BaHuUs, HATMIHUS
U KauyecTBa MCCIENyeMOro MaTepuasla, BO3MOYKHOCTEHl 1abopaTopuM; HAy4YUTh CTYIEHTOB
CaMOCTOATENIBHO  CTABUTh  3aJa4d  HUCCIIECIOBAHMs, HWHTEPIPETHUPOBATh pe3ylabTaTbl U
COIIOCTABJIATH JaHHBIC PA3IIMYHBIX AHAJIU30B.

2. B pesyabrare u3y4eHusi AMCUHUILIMHBI 00y4AIOLINICSH JOJIKEeH:

3namy:

- COBPEMEHHOE COCTOSIHUE B 00JacTM MCCIEAOBaHUSA CTPYKTYpbl M COCTaBa
MOHOKPHCTAJIJIOB.

- TEOpPEeTHYECKHE OCHOBBI M KIacCHU(MKALWI0 METOJIOB aHamu3a, o0JacTd ux
IIPUMEHEHHUs1, BO3MOKHOCTH U OTPAHUYECHUS.

- YCTpOMCTBO M (h)YHKIIMOHAJIBFHBIE BO3MOXKHOCTH OOOpYIOBaHUS, UCIIOIB3YyEeMOTrO JUIs
aHaJIn3a.

Ymems:

- HHTEPIPETUPOBATh PpE3yNbTAaThl AHAJIM3a MAaTEPUAJIOB PACCMOTPEHHBIMH B Kypce
METOAAMM.

- CpaBHUBaTb M COIIOCTABJIATH PE3YyJbTaThl HCCIEHOBAHMUS MAaTEPUAIOB Pa3HBIMU
METOAAMM.

- BbIOMpaTh METOJ aHalM3a HCXOAS U3 I[OCTaBJIEHHBIX 3a/ad HCCIEIAOBAaHUS MU
XapaKTEPUCTUK UCCIEAYEMOI0 MaTepuania.

Braoemy:

- HaBBIKAMHU MCIOJIb30BAaHUS METOJOB aHAIM3a Ul PEUICHUS IPAKTUYECKUX HAy4YHO-
HCCJIE0BATEIbCKUX 3a/au.

3. Kparkoe coaep:kanue JUCHUNIHHBI

1. Beaenue. Kiaccuduxanus MeTo0B GU3NKO-XUMHUECKOTO aHATTN3A.

2. Tepmuueckue MeTonbl aHanu3a. Tepmuueckuil u nuddepeHInaTbHO-TEPMUYECKUM
METO/Abl aHanu3a. TepMorpaBUMeTpudeckuid U uddepeHIrnanTbHO-TepMOrpaBUMETPUIECKUN
MeToabpl aHanu3a. OGopynoBanue ans tepmorpaduu. TpeboBanus K sTamoHaM. Bua kpuBbIX
ATA wu TI'A.  @aktopel, Baustomme Ha  Bua  kpuBeix JTA u  TrA.
TepmorazoBoIOMOMETPUIECKUI aHaJIN3. TepmoanexkTpomeTpudecKui aHaJIM3.
JunaToMeTpuYeCKUN aHaIu3.

3. Meroapl uccienoBaHUS  CTPYKTypbl — MaTepuaioB. PeHTreHoga3zoBblii U
PEHTTEHOCTPYKTYPHBIN aHaln3. B3auMoneicTBUE PEHTIEHOBCKOIO H3JIyYEHHS C BELIECTBOM.
VYpaBuenue Bynbda-bporra, npasuna Jlays. [IpuHIMIBI U BO3MOXHOCTM METO/a HOpPOLIKa,
o0opynoBanue, pacder nudpakrorpamm. OrmnpeneneHue KaTeropuu, CUHTOHUM, I1apamMeTpoB
pEIIETKH, PEHTICHOBCKOM IUIOTHOCTHM KpUCTAUIOB. BiusHue pa3MepoB uyacTHIl Ha
PEHTreHOBCKYI0 Audpakuuio B HuX. [lomHompodunbHbi Meton Putsensaa. CoBpeMeHHBIC
METO/IbI KOMITBIOTEPHOTO pacyeTa AudpakTorpamm.

4. Onrnueckas crekTpockonus. CHIeKTpsl MOMIONIEHUs W IpolryckaHus. PaccesHue.
OxctuHkiMs. CeueHus MNoOrJOMIEeHUs. Jlpanma3oH mpo3payHOCTH Marepuaia. BinusHue Ha
MOTJIOIIEHNE KPHUCTAIJIOB M CTEKOJ IPHUMECEH IEepPEeXOJHBIX U PEIKO3EMENbHBIX HOHOB.
CriekTpodOoTOMETPHI.

5. DIIeMEHTHBIN aHaIu3. DJIEKTPOHHO-30HI0BBI PEHTT€HOCIEKTPATIbHBI MUKPOAHAIIN3.
Teoperuueckne OCHOBBI ~ MeToJa. BropuuHble M 0OOpaTHOpacCesHHBbIE  AJIEKTPOHBI,
XapaKkTepUCTUYECKOE  M3JIyYEHHE.  YCTPOMCTBO  MHKpoaHanusaropa.  MccimenoBanue
MOBEPXHOCTH, (Pa30BOro u »siaeMeHTHOro coctaBa. OcCOOEHHOCTH TMOATOTOBKH 0Opa3IoB.
TpeGoBanusi k 3TaloHAM. DMHCCHOHHBIM MHKPOCIIEKTPAIbHBIA aHAM3 C Ja3epHBIM OTOOPOM
npoObl. KadecTBeHHBI M KOJMMYECTBEHHBIH IMHCCHOHHBIM aHAIN3. YCTPOWCTBO JIa3epHOTO
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MHUKpoaHanu3aTopa. Moaudukanuu merona.

6. VccrnenoBanusi MatepuagoB METOJAMH ONTHYECKOW MHUKpOCKoOmuu. Bo3MoskHOCTH
ONTUYECKOTo aHanu3a. Bujpl MUKpoIpenapatoB M CIocoObl UX NMpUroroBieHus. M3ydeHnue
MaTepHaAIOB B IJIOCKO-IIOJSPU30BAHHOM IApAJUIEIIBHOM, CXOASIIEMCS U OTPAKEHHOM CBETE.
MeToapl U3MEpeHUs MOKa3aTess MPEOMIICHUS HW30TPOIHBIX M aHU30TPOIHBIX MaTEpHAJIOB.
N3mepenre MHUKPOTBEPIOCTH MaTepuanoB. lcciienoBaHue HaIpsKEHUN IOJSAPU3ALMOHHO-
ONTUYECKUM MeToioM. O60pyA0BaHKE [JIs ONITUYECKUX UCCIIEIOBAHUI.

4. O0beM y4eOHOH JUCHUILJIMHBI

B 3aueTHEBIX B akazem.
Bunbt yueOHOM paboOThI eAMHUIAX yacax
O0masi Tpy10eMKOCTh JIHCIUILIHHBI 110 Y4eOHOMY IIAHY 5 180
AyIMTOpHBIE 3AHATHS: 2 64
Jlexumu (Jlek) 1 32
JlabopaTtopusie padoTsi (JIP) 1 32
CamocrosiTesibaas pa6ora (CP): 2 80
Bun koHTpoOJISI: DK3aMeH 1 36

AHHOTaNUs NPOrpaMMbl Y4eOHOM JUCHUIIIMHBI
«MeTtoabl uccien0BaHNsI MaTepuaioB diekTpounukn» (b1.B./1B.7.2)

1. Heap aUCHMIUIMHBI — (QOPMHPOBAHHUE ONPEICICHHOTO O0beMa 3HAHUM U
HEOOXOJMMBIX HABBIKOB, JOCTATOYHBIX [IJII CAaMOCTOSATEIHLHOTO BHIOOpa METOJa aHaiIu3a
pa3IMYHBIX MaTEPHUaJIOB 3JIEKTPOHUKH (MOHOKPHUCTAIJIOB MOJTYIMPOBOJHUKOB, KOMIIO3UTHBIX U
THOPUIHBIX MAaTEPHAIIOB), B 3aBUCHMOCTH OT Kpyra pelraeMbIX HCCIIeIOBATEIbCKHIX 3a/1ad.

OcHoBHble 337auu - CcHOPMUPOBATH Y CTYAEHTOB NPEICTABICHUS O LIMPOKOM Kpyre
METO/IOB aHaJIN3a, BO3MOXKHOCTSX U OTPaHUUYEHUAX METOJO0B, TPeOOBAHUAX K TPOOOTOATOTOBKE;
HAyYUTh CTYJACHTOB BBEIOMPATh METObI MCCIECOBAHMS UCXO/I U3 LIeJIeH HccaeI0BaHusl, HATNIHs
M KauecTBa HCCIEAYyEeMOro Marepuasia, BO3MOXKHOCTEW abopaTOpuM; HAYYUTh CTYJIEHTOB
CaMOCTOSITENIbBHO ~ CTaBUTh  3aJauyd  MCCIEIOBAHMS, WHTEPHPETUPOBATh pE3yJabTaThl U
COTIOCTABJIATH JIaHHBIE PA3JTMYHBIX AHAIU30B.

2. B pe3yabTaTe M3y4eHUs IMCHMUILINHBI 00y4al0 M IACA JOJIZKeH:

3namo:

- COBPEMEHHOE COCTOSTHUE B O0JIACTH MCCIIEOBAaHUS CTPYKTYPBI U COCTaBa MaTepHaOB
AIIEKTPOHUKHU.

- TEOpPETHUYECKHE OCHOBBI M KIAacCU(PUKAIMIO METOJOB aHajiu3a, OONacTH UX
MIPUMEHEHHUSI, BO3MOKHOCTH ¥ OTPaHUYCHHS.

- YCTPOWCTBO U (PYHKIIMOHATbHBIE BO3MOXHOCTH OOOPYIOBAHMS, HCIOIB3YEMOTO IS
aHanm3a.

Ymems:

- HMHTEPIPETUPOBATh PE3yJAbTAaThl aHAINM3a MaTEPHAIIOB PACCMOTPEHHBIMH B Kypce
METOJIaMH.

- CpaBHMBaThb U COMNOCTABJIATH PE3YJIbTAThl HCCICAOBAHHUS MAaTEPUATIOB Pa3HBIMHU
METOJIaMH.

- BBIOMpATh METOJl aHalu3a WCXOJsi W3 TIOCTABJICHHBIX 3aJa4 HCCIEIOBAaHUS W
HCCIIeAYyEMOro MaTepuania.

Braoemw.:

- HaBBIKAMHU MCIOJIb30BAaHUSI METOJIOB aHalIM3a IS PEHICHUS MPAKTUYECKUX HAyIHO-
HCCIEA0BATEIbCKUX 3a/1ay.

3. KpaTkoe coaep:kaHue TUCHUTIIHHBI

1. Brenenue. Knaccudukarus MeTo10B GU3HUKO-XUMHYECKOTO aHAIIN3A.

2. Tepmuueckue MeTonsl aHanuza. Tepmuyeckuili u anpdepeHnuanIbHO-TePMUIECKUN
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METOJbl aHalin3a. TepMorpaBuMeTpudeckuil U aAuddepeHnnanbHO-TePMOrpaBUMETPUUECKUN
metoabl aHanm3a. OOopynoBanue ansi tepmorpaduu. TpeboBaHus K dTamoHaM. Bua KpuBBIX
ATA u Tr'A.  @akrtopel, Baustonme Ha  Bux  kpuBbix JTA u  TrA.
TepMora3oBoIrOMOMETPUUECKUM aHaJu3. TepMoanekTpoMeTprUUECKU aHaJIN3.
JunaToMeTpuyeCcKuil aHamus.

3. Meroapl WccheNOBaHMUA ~ CTPYKTYphl — MaTepuanoB. PeHTreHodasoBblii  u
PEHTI€HOCTPYKTYpPHBIN aHanu3. B3auMoieicTBUE PEHTIC€HOBCKOTO HM3JIYYEHHS! C BELECTBOM.
VYpasaenune Bynwsha-bparra, nmpasuna Jlays. [IpuHOUIBI 1 BO3MOKHOCTH METOJa IOPOIIKA,
ob0opynoBanue, pacyer audpakrorpamm. OrmnpeneneHue KaTeropuu, CHHTOHUM, I[1apaMeTpoB
pEIIETKH, PEHTICHOBCKOW IUIOTHOCTM KpUCTAUIOB. BimsHue pa3mMepoB 4acTHI Ha
peHTreHoBCcKylo nudpakuuto B HuUX. llomHompoduneHeiii meton Putsenbna. CoBpemeHHbIE
METO/bI KOMIIBIOTEPHOTO pacyeTa Au(paKTorpamMmm.

4. Onrtuueckass cnekTpockonus. CrnekTpsl MOMIOUIEHUsT W IpolyckaHus. PaccesHue.
OxctuHkius. CeueHus mnoriomeHus. Jlpama3oH mpo3payHOCTH Marepuaia. BinusHue Ha
MOTJIOIIEHUE KPUCTAJJIOB U CTEKOJ IPUMECEH MEpPeXOJHbIX U PEIKO3EMENbHBIX HOHOB.
CrekTpoOTOMETPHI.

5. DieMeHTHbIN aHanu3. DJIEKTPOHHO-30HI0BbII PEHTT€HOCIEKTPAIbHbI MUKPOAHAIIN3.
Teopernuecknue OCHOBbI ~MeToja. BropuuHble u  0OpaTHOpacCesHHBIE  AIIEKTPOHBI,
XapaKkTepUCTUUYECKOE  M3JIyYeHHE.  YCTPOMCTBO  MHUKpoaHanu3aropa.  MccienoBaHue
MOBEPXHOCTH, (pa3oBoro u sieMeHTHOro cocrtaBa. OcOOEHHOCTH MOATOTOBKH 0Opa3IloB.
TpebGoBanusi K 3TaJioHaM. DMUCCHOHHBII MHKPOCHEKTPAIbHBIN aHAINU3 C JIa3epHBIM OTOOPOM
npoObl. KadecTBEHHBIN M KOJMYECTBEHHBIH IMUCCHOHHBIM aHaln3. YCTPOMCTBO JA3€pHOTO
MUKpOaHanu3aTopa. Moaudukanuu MeToa.

6. VccnenoBanusi MarepuajloB METOJIaMU ONTHYECKON MUKpockonuu. Bo3moxHOoCcTH
ONTHYECKOTO aHaln3a. BUAbl MUKpoNpenapaTtoB W CIOCOOBI UX MPUTOTOBJICHHs. M3yueHue
MaTepuajoB B IUIOCKO-TIOJISPU30BAHHOM MAPAIJICIIBHOM, CXOJSAIIEMCSI U OTPa)KEHHOM CBETE.
Metoabl U3MEpeHUs MOKa3aTessl MPEeIOMIEHUS! W30TPOMHBIX W aHU3OTPOIHBIX MAaTEpUaJIOB.
N3mepeHre MHUKpPOTBEPIOCTH MaTepuanoB. lcciienoBaHne HaNpsHKEHUH MOJSIPU3ALMOHHO-
ONTHYECKUM MeTo1oM. O60pyAOBaHHE 1JIsi ONITUYECKUX UCCIIEIOBAHUI.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHbIX B akazgem.
Bunel yue6HoI paboTh €UHULIAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180
AyIMTOpHBIE 3aHATHS: 2 64
Jlextuu (Jlek) 1 32
JlabopaTtopusbie padoTsi (JIP) 1 32
CamocrositesbHas padora (CP): 2 80
Buj koHTpoOJIs: IK3aMeH 1 36

4.5. llpaktuku (b2)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«YuyeOHasi MPAKTHUKA: MPAKTUKA 110 MOJIY4YEHHIO NIEPBUYHBIX NPO(eCcCHOHATBHBIX YMEHUH
U HABBIKOB, B TOM 4HCJ/Ie IEPBUYHBIX YMEHUH 1 HABBIKOB HAYYHO-UCCJIe0BATEIbCKOM
nearejabHocTH» (B2.Y.1)

1. Leap NpaKTUKH IO TOTYYSHHUIO IEPBUYHBIX MPO(eCcCHOHANBHBIX YMEHUN U HABBIKOB
(yueOHOI) — TONy4eHHE CTYACHTaAaMH OOIIUX TIPEICTaBICHUH 00 TEXHOJOTUSAX pOCTa
KPUCTAIIJIOB U TIONYyYEHHUS] MAaTEPUANIOB DJIEKTPOHUKH, 3HAKOMCTBO ¢ PabOTON MpeanpusTuii u
TEXHOJIOTMYECKUX JTMHUH 110 U3TOTOBJICHUIO U3JIEINN UX 3TUX MATEpUAJIOB, & TAKXKE MOITYyYEHUE
MEPBUYHBIX MPOPECCHOHANBHBIX YMEHUNW M HABBIKOB MyTEM CAMOCTOSITEILHOTO TBOPYECKOTO
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BBINOJIHEHUS 3a]1a4, IIOCTABJIEHHBIX IPOrPaMMOI NMPaKTHKH.

2. B pe3yabTare nNpoxoxieHusi y4eOHOM NPAKTHKH CTYAEHT J0JIKeH

Obnadams cnenyromumu npodeccuonanbubiMu komrerennusamu: [1K-1, 2, 3,4 5, 6, 8, 9,
10, 11, 16, 17, 18, 19, 20.

3namo:

— OCHOBHBIE CIIOCOOBI POCTA KPUCTAILIIOB;

— OCHOBHBIE CITOCOOBI ¥ TEXHOJIOTMYECKHE ITapaMeTphl IPOU3BOJICTBA M3ACIHIA 3JICKTPOHUKU U
HAHOD3JIEKTPOHUKH;

Ymems:

— OIpeAesnsaTh BUJ U Ha3HaYCHHE MaTEPUAIIOB dJIEKTPOHUKH;

Braoemy:

— KOMIUIEKCOM NEepBOHAYAJIBHBIX 3HAHUM M INpencTaBlIeHUl 00 OpraHu3anuu MPOU3BOJICTBA
MaTepHaJIoB MIEKTPOHUKHU U U3JIEJIUI Ha UX OCHOBE;

— HaBbIKAMHM M3JI0KEHHS IOJYYEHHbIX 3HAHMM B BHJE OTUETAa O IMPOXOXKIACHUM IPAKTUKHU,
OMHUCAHUS HCXOAHBIX MAaTEpUaNoOB, TEXHOJIOIMYECKOHM CXEeMbl MPOM3BOJCTBA, KOHTPOJISA
KayecTBa rOTOBOM MPOIYyKLIHH.

3. Kparkoe conepxanue yueOHOM NPaKTUKH

VY4deOHas mpakTHKa TPOBOAMTCA B 4 cemecTpe B (OpPME TEOPETHUYECKUX 3aHATHH |
3KCKYpPCHI.

1. O3HakoMmiIeHHE C HUCTOpUEH MPOU3BOJCTBA MOHOKPUCTAJJIOB, JAPYIrUX MaTepUalioB
3JIEKTPOHUKHU U M3/I€IMH Ha UX OCHOBE, IPUPOJHBIMU MaTepUallaMH, UCIIOJIb3YEMBIMH JJIS ITHX
LEJIEH.

Kpucramisl u X MECTO B UCTOPUU YEJIOBEUYECTBA.

Tunbl u Buabl MaTepualloB 3JIEKTPOHKU. IlepcnexTuBbl pa3BuUTHS (DYHKIMOHAIBHBIX
MaTeprajoB NEKTPOHUKH.

ITocemenne TeMaTHYECKUX IKCIIO3ULIUI MYy3€€B U BBICTABOK.

2. Tlocemenre AeMCTBYIOMUX NPEANPUATHN IO POU3BOICTBY MaT€pUAIOB AIEKTPOHUKU
U (OTOHUKHU U U3/IeUN HA UX OCHOBE.

O3HaKOMJIEHHME C OCHOBHBIMM TEXHOJIOTUYECKUMHU CTaAUsIMH M CIlocobamMHu pocTa
KPHUCTAJJIOB U NMPOU3BOJCTBA MAaTEPUAIIOB 3JIEKTPOHUKH, CBOMCTBAMU M3JETUN U 00JACTIMU UX
IPUMEHEHHUS.

3. O3HakoMJIEHHE C MEepPCHEeKTHBHBIMH HAayyHBIMH pa3paboTkamMu B 00JAacCTH CO3JaHMS
MaTepuaioB AJEKTPOHUKH M (oroHuku. IlocemeHnne HayuHbIX JsabopaTopuil kadenap u
3HaKOMCTBO C OpraHM3anuei paboTsl B HCCIEI0BATENbCKOMN JIAOOPATOPUHL.

4. [loAroToBKyY OTYETa O MPOXOXKACHUN YUEOHON MPAKTUKH.

TpeboBanust, npeabsBIsieMble K HATMCAHUIO U TPE/ICTABIECHUIO OTYETA.

KonkpeTtHoe conepkanue ydeOHON MPaKTUKKU ONPEENIeTcs ¢ YI4ETOM BO3MOKHOCTEH U
UHTEpecoB Kadeapbl, OpraHu3ykollel NpakTUKY, U IPUHUMAIONIEH OpraHu3aluy.

4. O0beM y4eOHOM NPAKTHKH

. B 3agernbix | B akagem.
Bunsl yueOHoI paboThI

eINHUIIaX qacax
OO01asi TPYA0EMKOCTH JHCHHUIIMHBI 110 Y4e0HOMY IJIaHY 3,0 108
CamocrositeabHas padora (CP) 3,0 108
CamocTosTeNbHOE TIOJTY4YCHUE U OCBOCHUE 3HAHUM, YMCHHI 3.0 108

1 HABBIKOB B COOTBETCTBHH C HpOFpaMMOﬁ

Bua uTOroBOro KOHTpOJIA: 3a4eT ¢ OLEHKOM - —
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B

B 3aueTHBIX

B i .
uabl y4eOHOH paboThI J—— aCTPOHOM
Jacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 3,0 81
CamocrostensHas padora (CP) 3,0 81

CaMocToATEIbHOE MOIYYEHHE U OCBOEHUE 3HAHUN, YMEHMU

. 3,0 81
Y HAaBBIKOB B COOTBETCTBUU C IPOrpaMMOi '

Buja UTOroBOro KOHTPOJISA: 3a4eT ¢ OLEHKOM - -

AHHOTaUA padoyeil MporpaMmbl AU CHUILIMHbBI
«IIpon3BoacTBEHHASI MPAKTHKA: MPAKTUKA M0 MOJYYeHHI0 TPOdecCHOHATBHBIX
YMeHHUIl U onbITa npodeccnonabHOI AeaTeabHocT» (b2.11.1)

1. Henp mnpakTMKH 10 TOJYYEHUIO MPO(PECCHOHAIBHBIX YMEHUH U  OIbITa
npodeccHoHaNbHOM  JesSTeNbHOCTH  (IPOU3BOACTBEHHOM) —  MPAKTUYECKOE  HU3YYEHHUE
TEXHOJIOTHYECKHUX IUKIIOB MPOU3BOJICTBA MATCPUATIOB JJICKTPOHUKA U (DOTOHHMKH, CTPYKTYPHI
OPEeNNpHUsITHs, METOJOB U OCOOCHHOCTEH YIpaBlIEHUS MPOU3BOACTBEHHBIM IIPOIECCOM.
®dopmupoBaHrue y OOYYaOMIErocss CIIOCOOHOCTH OCYIIECTBIIATh TEXHOJIOTHYECKUH IMPOIECC
MIPOM3BOJICTBA MATEPUAIOB B COOTBETCTBUU C PETJIAMEHTOM.

2. B pe3yabTaTe M3y4eHUs JMCUMILIUHBI 00y4aIOIMIACA 10JI2KeH

Obaaoams cnepyommmu npodeccuonanbbiMu komnerenuusmu: 11K-1, 2, 3, 4, 5, 6, 7,
8,9, 10, 11, 17, 18, 19, 20.

3nams:

— TEXHOJOTHMYECKHE IPOLECChl W OCHOBHOE TEXHOJIOTMYECKOE OO0OpYIOBaHHE,
HCIIOJIb3YEMOE B MPOU3BOJICTBE MAaTEPUATIOB JIEKTPOHUKHU U (POTOHUKH;

— OCHOBHBIC TPUHIIUIBL, METOABI M (OPMBI KOHTPOJIS TEXHOJIOTMYECKOTro TMpoliecca |
Ka4yecTBa MPOAYKIUH;

— OCHOBHBIE HOPMATHUBHBIC JTOKYMEHTHI TI0 CTAaHAAPTU3ALMHN U CEPTUPHUKAIUN TPOTYKIIUN
MIPENPUSTUIN TIO POU3BOICTBY MaT€pPHUasioB dJICKTPOHUKH;

— TMpaBWIa  TEXHUKH Oe3omacHOCTM U MPOU3BOACTBEHHON  CaHUTapHH;
OpPraHU3alMOHHYIO CTPYKTYPY HpPEANPUATHS;

Ymems:

— HCHOJIb30BaTh TEXHMYECKHE CpPEICTBA [Js H3MEPEHUsT OCHOBHBIX IapaMEeTpOB
TEXHOJIOTMYECKOr0 MpoIlecca, CBOMCTB ChIpbS M MPOAYKIUU MPEANPHUATUN MO MPOU3BOJICTBY
MaTepHaoB JEKTPOHUKH;

— AHAJIU3UPOBATh TEXHUYECKYI0 JIOKYMEHTAllMI0, PEAJN30BbIBATh Ha MPAKTHKE
TpeOOBaHMUST HOPMATUBHOU TOKYMEHTAITUH.

Braoemy:

—  METOJIaM{ TPOCKTUPOBAHMS TEXHOJIOTHYECKUX JTMHUN U MOAOO0pa TEXHOJIOTHYECKOTO
000pyI0BaHNUs, METOJAAMU YIIPABIICHUS TEXHOJIOTHYECKUMH MTPOIIECCAMH MPOU3BOJICTBA;

— CHOCOOHOCTBIO W TOTOBHOCTBIO  OCYIIECTBISATH TEXHOJIOTHUYECKUH TpollecC B
COOTBETCTBHUH C PETTTAMEHTOM.

3. Kpartkoe cogep:xanue TUCUMILIIMHbI

[Ipon3BoaCTBEHHAS MPAKTHKA COCTOUT U3 JIBYX 3TAIOB:

— O3HAKOMJIEHHE C TEXHOJIOTHEH TMPOM3BOJCTBA MOHOKPHCTAJIOB, MaTepUajoB
AJIEKTPOHHKH;

— MPAKTUYECKOE OCBOEHUE TEXHOJOTMYECKUX MPOLIECCOB M METOJO0B MX KOHTPOJI Ha
KOHKPETHOM IPEANPUITUH (MHAUBUYAIbHOE 3a/1aHUE).

1. O3HakomJI€eHME C TEXHOJOTHEHl TMPOU3BOACTBA MOHOKPUCTAILUIOB, MaTepUaioB
AJIEKTPOHUKU OCYIIECTBIAECTCS B BHJAE O3KCKYPCHUH Ha MNPEANpUSITHS COOTBETCTBYIOIIETO
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npodust. [Tpu moceneHnu NPEaNPUATHS U O3HAKOMIICHHUS C €r0 JCATEIbHOCTHIO 00YJaOIIUICS
JOJKEH coOpaTh MaTepuall, HEOOXOUMBIN JJIsl TOJITOTOBKU OTYETA 10 MPAKTUKE.

OTyer 1Mo MPaKkTUKE BKIIOYACT:

- HCTOPHYECKYIO CIPABKY O IPEATNPHUITHH;

- HOMEHKJIATYPy BBIITYCKaeMOUH MPOAYKIIHH;

- BUJbI U HOPMBI pacxoja ChIPbEBBIX MAaTEPUAIIOB;

- ONHMCAHNE OCHOBHBIX TEXHOJOIMUYCCKUX MEPEICIOB MPOU3BO/ICTBA;

- METOAbI U (I)OpMBI KOHTPOJIA TEXHOJOTHUYCCKUX ITPOLICCCOB;

- MEPOIPUATHSI [0 YCTPAHEHUIO OTKJIOHEHHH (HApYIICHHU ) pe)KUMHBIX TTapaMeTPOB
paboThl 000PYIOBAHUS U TEXHOJIOTHYECKHUX MTPOIIECCOB.

2. TIpakTH4ecKkoe OCBOCHHE TEXHOJOIMYECKUX MPOIECCOB HA KOHKPETHOM MPEIIPUITUN
06yanOU.[I/II\;IC5I OCYHICCTBJIAACT B COOTBCTCTBUM C HWHIAWBUAYAJIIBHBIM 3aJJaHUCM I10 ITPAKTUKC,
KOTOPOE BKJIFOYAET:

- U3yYEHHS] OCHOBHBIX CBOWCTB U 00J1aCTHU NPUMEHEHUS BbIITYCKAEMOM MPOAYKLIUU;

- rpeboBanust 'OCT P u npyroit HOpMaTUBHOW JOKYMEHTAIIMH K KAUYECTBY BBIITYCKACMOM
IPOJLYKLIMH;

- U3yUYCHHUE ChIPHEBBIX MATEPHAIIOB U METOOB BXOJHOTO KOHTPOJIS,

- U3yYCHHE NTApaMETPOB TEXHOJIOIMYECKOTO MPOIIecca, MPEAYCMOTPCHHBIX B PETIAMEHTE,
U METOJIOB €r0 KOHTPOJIS;

- oApoOHOE ONKMCAaHWE BUAA M THUIA 000PYIOBAHUS JUIS OCYIIECTBICHUS KOHKPETHOTO
TEXHOJIOTUIECKOTO TPOIEecca;

- ICHCTBUS 0OCITY)KHUBAIOIIETO IIEPCOHAA IIPU YPE3BbIYANHBIX CUTYAIIHSX.

[Tpu BBINONHEHUH WHIMBUAYAJIHHOTO 3a[aHUsl CTYJICHT JOJDKEH cOOpaTh MaTepHasbl 1O

(U3NKO-XMMUYECKIM CBOWCTBAM MAaTEPUAJIOB, BBIMYCKAEMBIX MPEINPUSITHEM, CTPYKType
OPEANPUATHS, METOIaM YIIPABICHUS, CUCTEME cObITa TOTOBOW MPOIYKIIHMH.
4. O0beM y4eOHOH TUCHHILJIMHBI
. B 3auerHbix | B akagem.
Bun yuebnoit paboTbl a
eIMHUII. gacax
OO01masi TPy10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIaHY 3 108
CamocroniTesbnas padora (CP): 3 108
[ocemenune npennpuATHI IO TIPOU3BOJICTBY CHITMKATHBIX 10 36
MaTepuaioB '
Pabota Ha npeanpuaTUN N0 UHAUBUAYAILHOMY 33JJaHUIO 1,5 o4
IloaroroBka u caaya oT4eTa MO MPAKTHKE 0,5 18
Bua uTOroBOro KOHTpOJIA: 3a4eT ¢ OLEHKOMH - -
B
N B 3auetHbIX
Bun yue6HO# paboThI ACTPOHOM.
eIMHUII.
qacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IIaHy 3 81
CamocrositesbHas padora (CP): 3 81
[ocemenue npeanpusATHil O MPOU3BOJICTBY CHIMKATHBIX 10 97
MaTepHuaioB '
Pabota Ha npeanpuaATHN 0 UHANBUAYAILHOMY 33JJaHUIO 15 40,5
[ToaroroBka u ciada oT4eTa MO MPAKTHKE 0,5 13,5
Bua uTOroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM - -
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AHHOTanuA padoyeil MPOrpaMmMbl JUCUUIIIMHBI
«IIpenauminomuas npakrukay (b2.11.2)

1. Leap NpakTUKH — 3aKpEIUICHHE TEOPETUYECKUX 3HAHUN M NMPAKTHUYECKUX HABBIKOB,
MOJIyYEHHBIX B Tporecce oOOydeHuss 1O Tporpamme OakanmaBpwara; MNpHOOpeTeHue
MPAKTUYECKOr0 OIbITa PadOThl ¢ UCTOYHHMKAMHU HAYYHO-TEXHUYECKOW HWH(pOpMaluu, OIbITa
IIOCTAaHOBKM U BBIIIOJIHEHUS HAy4YHO-HCCIIEIOBATEIbCKUX M IPOEKTHBIX 3a/ay; OBJaJCHUE
METOJI0JIOTHEN U METOJaMHU 00pabOTKHU pe3yIbTaTOB UCCIIEIOBAaHUS; COOP, MOATOTOBKA U aHAJIH3
MaTepHaJIOB MO0 TEMATUKE BHITYCKHON KBATH(PUKALIMOHHON pabOoTHI.

2. B pe3yabTaTe nNpoxoxkaeHus NpeIIunJOMHON MPAKTHKHN CTYIEHT J10JI2KEH

Obaaoams cnepyommMu npodeccruoHanbabiMu KommereHusamu: 11K-1, 2, 3, 4, 5, 6, 7,
8,9, 10, 11, 16, 17, 18, 19, 20.

3nams:

— OCHOBBI OPTaHU3AIMH U METOJOJIOTUIO HAYYHBIX UCCIIEIOBAHUNL;

— COBpPEMEHHBIE Hay4YHbIE KOHIICTIIIUY B 00JIaCTH HEOPTaHUUECKOTO MaTepUAIOBEICHHS;

— CTPYKTYpPY U METOJIbl YIPaBJICHUS COBPEMEHHBIM IIPOU3BOJCTBOM MAaTEpPUAIOB
SIEKTPOHUKHU.

Ymemy:

— paboTaTh ¢ Hay4yHBIMM TEKCTaMH, MOJb30BAThCS HAYYHO-CIPABOYHBIM amaparom,
0(OPMIISITH PE3yNIbTAaThl HAYYHBIX UCCIICOBAHMUIA;

— HUCIIOJIB30BATh  IIOJYYEHHBbIE  TEOPETUYECKUE  3HAHMUS I IPOEKTUPOBAHUS
TEXHOJOTHYECKHX JIMHUN TPEIIPUITUNA SJIEKTPOHHON MPOMBILIUIEHHOCTH.

Braoemy:

— HaBbIKAMU CaMOCTOSTEIbHONW Hay4HO-HCCIEA0BATEIbCKON AEATeIbHOCTH, PAadOTHI C
MCTOYHUKAMU Hay4dyHOU nH(popManuu, peepupoBanusi HAyYHbIX MYOJIHMKAIIHIA;

— METO/IaMH TPOEKTHPOBAHUSI OCHOBHBIX M BCIIOMOTaTENbHBIX LEXOB IPOU3BOJCTBA
MOHOKpPUCTQJIJIOB,  MaTe€pHalloB  IEKTPOHUKM U  (OTOHMKH, crocodaMu  pacuera
TEXHOJIOTHYECKOT0 000py10BaHHUS.

3. KpaTkoe coaep:kaHue npeiIunaIoMHOH NPAKTHKH

TemaTuka mNpeIAUIUIOMHONM MpPaKTHKM CTYy/AEHTOB OakajaBpuaTra OIpesesnseTcs
TEMaTHUKON MX BBIMYCKHON KBaJM(UKAIIMOHHOW pabOThl M MOXET MPOBOJUTHCA B HAy4yHO-
UCCIIEI0OBATEIbCKOM HJIM MPOEKTHOM (opmare (Ipu BBINOIHEHUH HAay4YHO-HCCIIEI0BATEIbCKON
WJIM PacueTHO-IIPOEKTHOM pabOThl COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckass INpakTHKa TMPOXOAMT B HAyyHbIX  J1abopaToOpHsX,
TEXHOJOTHYECKHUX MO/Apa3/elIeHUsAX, UHPOPMAIIMOHHBIX LEHTPAX HayYHO-HCCIIEI0BaTEIbCKON
OpraHu3aiui uiu B jaboparopusx Belmyckawomeil kapeapst PXTY um. 1. M. Menneneesa.
CryneHTbl 3HaKOMATCS C TeKylled paboroil nabopaTopuu, OCBaMBalOT METOJbl CHHTE3a
MaTepHajoB, MPOBOJAT OTAEIbHBbIE (PU3UKO-XMMUYECKHE U TEXHOJOIMYECKHE HCIBbITaHUs,
NPUOOPETAIOT HABBIKU MOWCKA HAYYHO-TEXHUYECKOIN MH(pOpMaluu U paboThl ¢ 6a3aMu JTaHHBIX,
Y4acTBYIOT B 00pabOTKe pe3ybTaToOB UCCIeI0BaHUS U TOATOTOBKU MX K ITYOJUKAIMH.

[IpenmumuiomMHas  OpakTHKa  CTYACHTOB,  BBINOJHSIOUIMX  PacueTHO-TIPOEKTHYIO
BBIMTYCKHYIO KBaJU(UKAIMOHHYIO paboTy, MPOXOJUT B INPOU3BOJACTBEHHBIX I€XaX U
TEXHUUYECKUX OT/eJaX MPOMBIIUIEHHOTO MpeanpusaTis. CTylIeHThl 3HaKOMSTCS CO CTPYKTYpOM
IPEIIPUATHS, HOPMATUBHO-TEXHOJIOTUYECKON JTOKYMEHTALMEN, PETrIaMEHTaMU IIPOU3BOJICTBA,
U3Y4al0T CUCTEMY MEHE/DKMEHTa M KauecTBa NpoayKuuu. OCHOBHOE BHUMAaHHUE YeJseTcs
NPaKTUYECKUM BONpocaM (YHKIIMOHUPOBAHMS TEXHOJIOTHYECKUX JIMHUHA IPOU3BOJCTBA
NPOAYKIMH, TpobjieMaM JUAarHOCTUKH Opaka rOTOBOW MPOAYKIMH W MEPONPHUATHUSAM IO €ro
YCTpaHEHUI0, BOIIPOCaM MHTEHCU(UKAIIUKN pabOThl TEIUIOTEXHUUYECKUX arperaTos.

Bo Bpems npoxoxaeHus NpeAauIiIIOMHOM MPaKTUKK CTYAEHTHI COOMPAIOT MaTepHabl 110
TEMAaTUKE BBITYCKHOW KBaJTH(PHKAIIMOHHON pabOTHI, aHAIM3MPYIOT UX, HAMEYAalOT OCHOBHBIC
HaIpaBJICHUS U 331a4u paboOThI, BbIPa0aTHIBAIOT METOAOJIOTHIO PELICHHS 3TUX 3a/1a4.
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4. O0beM npeIUIJIOMHON TPAKTUKHI

o B 3adeTHBIX B akagem.
Bunasr yueOHoIi paboThI

CAMHUIIax gacax
OO01mas TPyA0EMKOCTh NIPAKTHKH 110 Y4eOHOMY IIaHy 9 324
CamocrositesbHas padora (CP) 9 324

Bua KOHTpOJIA: 3a4UeT ¢ OLEeHKO — —

. B 3auernsix | B acTpoHOM.
Bunbl yueOHOM paboThI

eIMHHIIAX Jacax
O0mas Tpy10eMKOCTh NPAKTHKH M0 Y4eOHOMY IJIAHY 9 243
CamocrositesbHas padora (CP) 9 243

Buja koHTpOJIsSA: 3a4eT ¢ OLEHKOM - -

AHHOTaIUA padoyeid NIpPorpamMmmbl
«IIpou3sBoacTBeHHAs NPAKTHKA: HAYYHO-UCCIeAoBaTe/IbCcKast padoTa» (b2.H.1)

1. leab Hay4YHO-HCCJIEI0BATEIbCKONH padoThl — opMupoBaHre MPOPECCHOHATBHBIX
KOMIIETEHIIMI  TOCPEACTBOM  IUIAHHUPOBAHMUS W OCYIIECTBICHUS  AKCIEPUMEHTAIHHOM
NESTEIbHOCTH Ha OCHOBAaHUM W3YYEHHBIX TUCIUIUIMH, B TOM YHCIE CHEIHAIbHBIX, U
CaMOCTOSITENIbHO N3YYEeHHOW HHPOPMALINH.

OCHOBHBIMU 3a/la4aMH JUCUUIUIMHBI ABIISETCS MPHUOOPETEHNE HABBIKOB IJIAHUPOBAHUS U
BBIIIOJIHEHUSI ~ HAYYHO-HMCCIIENOBATENbCKOM  paboThl;  00paboTKa,  HMHTEpIpeTamus |
NpEJCTaBICHUEe  HAYYHBIX  pPE3yJbTaTOB; TMOATOTOBKA K  BBINOJHEHHUIO  BBITYCKHOM
KBaJIM()UKALIMOHHOW pabOoTHI.

2. B pe3yabTare u3y4eHus AMCUUIIMHBI 00y4AIOUIUIACH T0KEH

Obnaoams ciienyromumMu npodeccuonanbabiMu KoMmeTeHusamu: 11K-1, 2, 3,4, 5, 6, 7,
8,9, 10, 11, 16, 17, 18, 19, 20.
3uamo:

— TIOpSAJOK OpraHW3alluy, TUIAHUPOBAHMSI U TPOBEICHUS HAYYHO-UCCIIETOBATEIBCKUX
paboT ¢ UCIONIb30BaHUEM TOCTEAHUX HAYYHO-TEXHUUYECKUX TOCTHXKEHUH B IaHHOM 0071acTH;

— TEOpPETHMYECKHE OCHOBBI PpOCTa MOHOKPHUCTAVIOB, TMOJYYEHHMsS] MaTepHasioB
QJICKTPOHUKH M M3JICTUI U3 HUX, NMPUMEHSTH 3TH 3HAHUS Ha MPAKTUKE,

— CBOICTBa XMMHYECKUX DJIEMEHTOB, COCIMHEHUN U MaTepuajoB HA MX OCHOBE IS
pellIeHns] HayYHO-UCCIIEe0BATeNbCKUX 3a/a4;

Ymemn:

— OCYIIECTBISITH TMOUCK, 00pabOTKY M aHAllM3 HAayYHO-TEXHUYECKOW WH(POpPMAIUU T10
POQIITIO BHIOIHAEMON padOThI, B TOM YHCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH;

— paboTaTh Ha COBPEMEHHBIX MPUOOpPaX, OPraHU30BLIBATh IPOBEJCHHIE IKCIIEPUMEHTOB
U UCTIBITAaHUH, IPOBOJUTH UX O0PAOOTKY U aHAIM3UPOBATH PE3YNIbTATHI;

— TPHUMEHATH TEOPETUYCCKUE 3HAHWSA, IIOJYICHHBIC TPU H3yYCHUH ECTECTBEHHO-
HAYYHBIX JUCIHATIINH [Tl aHATN3a YKCIIEPUMEHTAITBHBIX JTAHHBIX;

Braoemw:

— CIIOCOOHOCTBIO pemaTh TOCTAaBJICHHBIE 3aJaud, WCIOJb3ys yYMEHHS W HaBBIKH B
OpraHu3aIlii HAyYHO-MCCIIeIOBATEIbCKIX M TEXHOJIOTHIECKUX padoT;

— CHOCOOHOCTBIO M3ydaTh HAYYHO-TEXHHUYECKYI0 HH(OpPMAIMIO, OTEUYECTBEHHBIA U
3apyOeXHBIN OTBIT MO TEMATHKE MCCIEIOBAHNUS.

3. Kpartkoe cogep:xanue JTUCUMIIHHbBI

B nmpomiecce ocBoeHUsT TUCIIUTUIMHBI 00YYAIOIIHUICS JTOKESH MOATOTOBUTH U TIPEJICTABUTH
K 3alllUTe HAayYyHO-KCCIIeoBaTeabckyto padbory (HUP), BeimomHeHHYI0 HA COBPEMEHHOM ypOBHE
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Pa3BUTHUSl HAYKH W TEXHUKH U COOTBETCTBYIOIIYI) BHIOpAaHHOMY HANpPABJICHHIO MOATOTOBKU U
nporpaMme o0y4deHusl.

B npencraBinennoi k 3amure HUP Ao/KHBI MONYYWTh pa3BUTHE 3HAHUS M HABBIKH,
MOJTy4YeHHBIC OOYYAIOIIUMCS TPH OCBOCHHHM MPOrpaMMbl OakajgaBpwara, B TOM YHCIE IPU
M3Y4YEHUHN CHEeNUAIbHBIX AuciuiuinH. [lpeacraBnennas k 3amure HUP nomkna comepxkarh
OCHOBHBIE TEOPETHUYECKHE IOJOKEHHUS, SKCIEPUMEHTAIbHBIE pE3yJIbTaThl, MPAKTUYECKUE
JIOCTHDKCHHS ¥ BBIBOJIBI IO padoTe.

4. O0beM HAYYHO-HCCJIE0BATEILCKOMH PadoThl

. B 3auernbix | B akagem.
Bunbl yueOHOM paboThI

eIMHULIAX qacax
OO01mast Tpy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IJIAHY 3 108
AyIUTOPHBbIE 3aHATHS 3 108

CamocrosTensHas padora (CP) - -

By HTOroBoro KOHTpOJIsi: 3a4€T ¢ OIEeHKOMH - -

o B 3auernpix | B acTtonom.
Bunst yueOHOI paboThI

€IMHUIIAX Jacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIaHy 3 81
AyIMTOpHBbIE 3aHATHS 3 81

CamocrositenbHas padora (CP) - -

Buja uTOroBOro KOHTpOJIsSi: 3a4€T ¢ OLEHKOM - -

4.6. 'ocynapcTBeHHas1 MTOTOBasi aTTeCTALMS
3amuTa BHINYCKHON KBAJM(PUKALMOHHOI padoThl,

BKJIIOYAs IOATOTOBKY K MpoIeaype 3aumThl 1 npoueaypy 3ammtbl (53.5.01)

1. Heasb rocyaapcTBeHHOW HUTOroBOM aTTecTallMd — OOBEKTUBHAS OIEHKA YPOBHS
c(OPMHPOBAHHOCTU  OOIIEKYIbTYPHBIX, OOIIENPOPECCHOHATIBHBIX M NMPO(eCcCHOHANTBHBIX
KOMIIETEHIIMH BBIMTYCKHUKA YHUBEPCUTETA, €T0 TOTOBHOCTH K BBIMOJIHEHUIO MPOPECCHOHATbHBIX
3az1ad.

3agauu rocyAapcTBeHHOM MTOrOBOW aTTeCTAMM — YCTaHOBJIEHHE COOTBETCTBUSA
COJIepKaHUsA, YPOBHA M KayecTBa MOJrOTOBKM BbIIyCKHHKa TpeboBanusm OI'OC BO;
MOTHBAIMSI BBIMTYCKHUKOB Ha JalbHEWIEe MOBBIIIEHNE YPOBHS KOMIIETEHTHOCTH B M30paHHOMN
cdepe npodeccuoHaTbHON JesTeIbHOCTH Ha OCHOBE YINIYOJE€HUS U PacIIMpPEeHUs] MOTYyYEeHHBIX
3HAaHUW M HaABBIKOB IMyTeM TPOAODKEHUS TO3HABaTENbHOM JAesITenbHOCTH B cepe
MPAKTUYECKOr0 IPUMEHEHNUS 3HAHUN U KOMIIETEHIMH.

2. BBITyCKHUK, OCBOMBIIUH MpOrpaMMy OakaiaBpHara, JOJDKEH 00J1aaTh CIeTyOIIMH
OOIIEKYIbTYPHBIMU KOMITETEHIIUSMHU:

- CIIOCOOHOCTBIO MCIIONIB30BAaTh OCHOBBI (PMIIOCOPCKUX 3HAHUH U1 GOPMUPOBAHUS
MupoBo33penueckoit mosummu (OK-1);

- CIOCOOHOCTBIO ~ QHAJIM3UPOBATh  OCHOBHBIE 3Talmbl M 3aKOHOMEPHOCTH
UCTOPUYECKOTO pa3BUTHS 00IIecTBa Ui OPMUPOBaHUS rpaxaanckoi nosumun (OK-2);

- CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBBI SKOHOMMYECKHMX 3HAHHM B pa3IMYHBIX
chepax xusnenestensHoct (OK-3);

- CHOCOOHOCTBIO HMCIIOJIb30BaTh OCHOBBI NMPABOBBIX 3HAHWM B pa3iMYHBIX cdepax
nesrenapaocTr (OK-4);
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- CHOCOOHOCTBIO K KOMMYHHUKALIMU B YCTHOW U MUCbMEHHOM (pOpMax Ha pycCKOM U
MHOCTPAaHHOM  S3bIKax JJIs  peIIeHUs 3a7ad  MEXIMYHOCTHOTO U MEXKYJIbTYpPHOI'O
B3aumoeiictBus (OK-5);

- CHOCOOHOCTBIO PA0OTaTh B KOJUIEKTUBE, TOJIEPAHTHO BOCIIPUHUMATh COLUAJIbHBIE,
ITHUYECKUE, KOH(PECCHOHANBHBIE U KyabTypHbIe pasinuus (OK-6);

— CHOCOOHOCTBIO K caMOoopraHu3aiu u camooopasosanuto (OK-7);

— CHOCOOHOCTBIO HCHOJIB30BATh METOJBl U MHCTPYMEHTHI (PU3HUECKON KYIbTYPHI
JUIs1 00ECTICUCHU S TTOJTHOLICHHOW COIMATIBHOM U MpodeccroHanbHoil nesrensHoctr (OK-8);

- CHOCOOHOCTBIO HCIOJIB30BaTh INPUEMbl OKa3aHUS HEPBOM IOMOIIM, METO/bI
3alIMTHI B YCIOBUSX Ype3BbluaiiHbIX cutyanuii (OK-9).

BeinmyckHUK, OcBOMBIIMI Nporpammy OakajiaBpHara, JOJDKEH 001agaTh CIEAYHOIIMMU
o0mrenpodeccuoHaTbHBIMU KOMITETCHIIUSMU:

- CIOCOOHOCTBIO M TOTOBHOCTBIO  HCHOJb30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX TUCHHUIUINH B podeccuoHanbHoit aesteiapHocTr (OITK-1);

- TOTOBHOCTBIO MCIIOJIB30BATh 3HAHUS O COBPEMEHHON (PH3MUECKON KapTHHE MUPA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOECHUU BELIECTBA JJI1 I[OHUMaHUS
OKpY>aroliero Mupa u sipieauit mpuposi (OITK-2);

- FOTOBHOCTBIO MCIIOJIb30BATh 3HAHUSI O CTPOCHHUH BEILECTBA, IPUPOJE XUMUUYECKON
CBSI3M B pPa3JIMUHBIX KJaccax XMMUYECKUX COCIUHEHUH sl TOHUMaHMs CBOMCTB MaTepHallOB U
MeXaHH3Ma XMMHUYECKHX MPOLECCOB, MPOTEKAUIKX B OKpyxatoiieM mupe (OITK-3);

- BJIQ/ICHUEM IOHMMAHUS CYIIHOCTM U 3Ha4YeHUs HMHQOpMAalMM B pa3BUTUU
COBPEMEHHOTO MH(OPMAIIMOHHOTO O0IIECTBA, OCO3HAHHS OMTACHOCTH M YTPO3bI, BOSHUKAIOUINX B
9TOM TIpolecce, CHOCOOHOCTBIO COOJIOJaTh OCHOBHbIE TpeOOBaHUSA HMH(DOPMAIIMOHHON
0€30MacHOCTH, B TOM YHMCIIC 3alUThI TocyaapcTBeHHoi TaiiHbl (OI1K-4);

- BJIAJICHUEM OCHOBHBIMH METOJIaMH, CIOCO0aMH U CPEICTBAMU IOJIyYEHUs,
XpaHeHUs, nepepaboTku WH(pOpMalMK, HaBBIKAMU PabOThl C KOMIBIOTEPOM KakK CpeJICTBOM
yrpasienus uapopmarueii (OITK-5);

- BJIAJICHUEM OCHOBHBIMM METOJAMM 3aIIMTHl IPOM3BOACTBEHHOIO IEPCOHANA U
HaceJICHHsI OT BO3MOXKHBIX MOCIICACTBUI aBapuii, karactpod, cruxuitabix oencreuii (OITK-6).

BeimyckHuk, — ocBouMBIIMM ~ mporpamMmy — OakamaBpuara,  JOJDKEH — o0OJsajarth
npoeCcCHOHATBHBIMU  KOMIIETEHIIMSIMHA, COOTBETCTBYIOIIMMHU BHJAM  NpodecCHOHATBLHON
JeSITeIbHOCTH, Ha KOTOpblE OPUEHTHPOBaHA porpaMMa OakajaaBpHara:

- CHOCOOHOCTBIO M TOTOBHOCTBIO OCYILIECTBIISATH TEXHOJOTHYECKUN IpoIecc B
COOTBETCTBUU C PEIJIAMEHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA Il H3MEpPEHUS
OCHOBHBIX [TAPaMETPOB TEXHOJIOTHYECKOTO MPOIIecca, CBOMCTB ChIpbs U mpoaykimu ([TK-1);

- TOTOBHOCTBIO TPUMEHSATh AHAJIWTUYECKHE M YHUCIIEHHbIE METOJbl PELICHHS
MOCTaBJIEHHBIX 33/1a4, UCII0JIb30BaTh COBPEMEHHbIE NH(OPMALIMOHHbIE TEXHOJIOTUH, TPOBOIUTH
00paboTKy uH(pOpPMAIMK C MCIOJb30BaHUEM NPUKIAJHBIX MPOrPaMMHBIX CPENCTB chepbl
npoeccuoHaNbHOM AESITeIbHOCTH, UCIIOJIb30BATh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JTAHHBIX B CBOEH NpodeccHoHalbHOM 00JacTH, MaKeThl MPUKJIAJHBIX MPOrpaMM JJIs pacyera
TEXHOJIOTMYECKUX mapaMeTpoB obopynosanus (I1IK-2);

- FOTOBHOCTBIO  HCIIOJIb30BaTh  HOPMAaTHBHBIE  JIOKYMEHTHI 10  KaydecTBY,
CTaHJAPTU3ALMH U CepTU(UKALNU MPOJYKTOB U U3CIUH, SIIEMEHTH SKOHOMUYECKOTO aHAJIN3a
B nipakTHdeckoit nestensHocTH (I[TK-3);

- CHOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHHUECKUE pPEIIeHUs Mpu pazpaboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHH C YYeTOM
9KOJIOTUYECKUX TocieacTBrid ux npumenenus (I1K-4);

- CHOCOOHOCTHIO HCII0JIb30BATh IpaBuJIa TEXHUKHU 0€301acHOCTH,
IPOM3BOJICTBEHHOIN CaHUTapHH, MOXKApHOI 0€30MaCHOCTH U HOPMBI OXPaHBI TPYZa, U3MEPSTh U
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OLICHMBATh IapaMeTpbl MPOM3BOJACTBEHHOIO MHUKPOKJIMMATA, YPOBHS 3albUICHHOCTH U
3ara30BaHHOCTH, IIIyMa, ¥ BUOpaIiK, ocBelieHHOCTH padounx mect ([1K-5);

- CIIOCOOHOCTBIO ~ HaJaXKWBaTh, HACTpPaWBaTb U  OCYLIECTBIATH  IMPOBEPKY
obopyaoBanus u nporpamMmubix cpeacts (ITK-6);

- CIOCOOHOCTBIO  TPOBEPSATh  TEXHUYECKOE  COCTOSHHE,  OpPTraHU30BBIBAThH
npopHIAKTHIECKHE OCMOTPBI U TEKYIIMA PEMOHT OOOPYAOBaHUs, FOTOBHTH O0OpyIOBaHUE K
PEMOHTY M IIPHHUMATH 000pymoBanue u3 pemonta (ITK-7);

- TOTOBHOCTBIO K OCBOGHHIO M JKCIUIyaTalli BHOBH BBOJUMOIO OOOPYHAOBaHUS
(I1K-8);

- CIIOCOOHOCTBIO  aHANM3MPOBATh TEXHUYECKYIO JIOKYMEHTAallMI0, MOJ0UpaTh
0bopya0BaHKe, TOTOBHUTD 3asBKH Ha IMPUOOpeTeHHE U peMOHT obopynoBanwus (ITK-9);

- CHOCOOHOCTBIO MPOBOJUTH AHAJIHM3 CHIPbS, MAaTEPUAIOB M TOTOBOW MPOAYKIIUH,
OCYIIECTBIIATH OIIEHKY pe3ynbTaroB aHanu3a (ITK-10);

- CIOCOOHOCTBIO BBIBIISITH W YCTPAHATh OTKJIOHEHHS OT PEKUMOB PaOOTHI
TEXHOJIOTHYECKOTO 000pyI0BaHHS U TTapaMeTPOB TexHoJoruueckoro mporecca (ITK-11);

— CIIOCOOHOCTBIO MJIAHUPOBAaTh U MPOBOJAUTH (U3MUECKHE U XHUMHYECKUE
9KCIIEPUMEHTHI, IPOBOAUTH 00pabOTKY UX PE3yIbTATOB U OLIEHUBAThH MOTPEIIHOCTH, BBIIBUTATh
THIOTE3bl M yCTAaHABIMBATh T'PAHMIIBI X NPUMEHEHHUsS, MPUMEHSATh METOJBI MaTeMaTHUECKOTO
aHaJIM3a U MOJICIMPOBAHUS, TCOPETHUECKOTO U 3KCIIepUMEHTaIbHOT0 nccienosanus (I1K-16);

- TOTOBHOCTBIO MPOBOJUTH CTaHAAPTHBIE W CEePTU(UKAUOHHBIC WCIIBITAHUSI
MaTepualioB, U3ICIHUN 1 TexXHOIoruueckux mnporeccos ([TK-17);

— TOTOBHOCTBIO ~ WCIONB30BAaTh 3HAHHE CBOMCTB XHUMHYECKHX DJIEMEHTOB,
COCIMHEHUN M MaTepualioB HAa UX OCHOBE [Js pelIeHUs 3agad npodeccruoHaIbHON
nesrensHOcTH (TTK-18);

- TOTOBHOCTBIO UCIOJIb30BATh 3HAHUSI OCHOBHBIX (PU3MUECKUX TCOPHUH AJIS peIIeHUs
BO3HHUKAIOIINX (PU3NYECKUX 33]au, CAMOCTOATEIBHOr0 MpruoOpeTeHus (pU3NYecKUX 3HaHUH, s
MOHWMaHHS TPUHIUIIOB paboThl MPHUOOPOB U YCTPOWCTB, B TOM YHCIIE BBIXOSIIUX 32 MPEIEITBI
KOMIIETEHTHOCTH KOHKpeTHoro Hampasienus (I[1K-19);

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHWYECKYI0 WH(OPMAILUIO, OTEUYECTBEHHBIH M
3apyOexKHbIii OnbIT 10 Tematuke uccnenoBanus (ITK-20).

3aBepIaronIMM 3TAarloM 00ydeHus Mo HampasieHuto noAarotoBku 18.03.01 Xumuueckas
TEXHOJIOTHUS, TMPOPUII0 «XUMHUECKass TEXHOJOTHsS MaTepHalioB W NPUOOPOB AIEKTPOHHOU
TEXHUKA U HAHODJEKTPOHUKM» SBISETCS 3alllUTa BBITYCKHOW KBaJU(PHUKAIIMOHHONH pabOThI
Oakanaspa.

B pesynbrare mpoXoXKAEHUS TOCYAAPCTBEHHOM HTOTOBOM arTecTaluy (BBIMOJHEHUS
BBITTYCKHOUM KBJIM(PUKAIIMOHHOMN pabOThI) CTYIEHT JOJIKEH:

3HATh:

— TIOPSIOK OpraHW3aIliH, IUIAHHUPOBAHUS W TIPOBEICHUS HAYYHO-HCCIIEAOBATEIIECKUX
paboT ¢ UCIOIb30BaHUEM TOCIIETHUX HAYYHO-TEXHUYECKHUX JIOCTHKEHUN B TaHHOU 00JIacTH;

—  (PMBUKO-XUMHYECKUE OCHOBBI CHHTE3a MAaTEPHAJIOB AJIEKTPOHUKH, HAHODJIEKTPOHUKH
¥ (OTOHUKH, IPUMEHSATH 3TH 3HAHHS HA TPAKTHKE,

— OCHOBHBIE TpeOOBaHHUS K MPEACTABICHUIO PE3yIbTaTOB MPOBEIECHHOIO UCCIET0BAHMS
B BUJI€ HAYYHOTO OTYeTa, CTaThU WU JIOKJIAJ1a;

yMeThb:

— CaMOCTOSITEJIbHO BBISBJIATH MEPCHEKTHBHBIC HANPABJICHUS HAYYHBIX HMCCIEOBaHUM,
00OCHOBBIBAaTh AKTYaJIbHOCTb, TEOPETUYECKYI0 M NPAKTUYECKYI0 3HAYUMOCTH MPOOJIEMBI,
NPOBOJUTHh  OKCIIEPHMEHTAIFHBIE HWCCIENIOBAaHMS, aHAIM3UPOBAaTh W  HHTEPIPETHPOBATH
MOJTyYEeHHBIE PE3YIbTaTHI;

— OCYIIECTBIATH MOUCK, 00pabOTKy M aHaJu3 HAayYHO-TEXHUYECKOH MHGOpMAIMHU TIO
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TEM€ BBINOIHAEMON pabOThl, B TOM YUCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOIHIA;

— paboTaTh Ha COBPEMEHHBIX IPUOOpPaAX, OPraHU30BbIBATh IPOBEACHUE IKCIIEPUMEHTOB
U MCTIBITaHUH, TIPOBOIUTH UX 00pabOTKY M aHAIM3UPOBATH PE3yJIbTATHI;

BJIAJETh:

— METOAOJIOTHE U METOAUKOM IIPOBEIACHUS HAYYHBIX HCCICIOBAaHUMN; HAaBbIKAMU
CaMOCTOSITEIILHON HAYYHOW U MCCIIE0BATEIbCKOM PabOThI;

— HaBbIKaMM palOThl B KOJIJIEKTHBE, IUIAHUPOBATh U OPraHU30BbIBATH KOJIIEKTHBHBIE
Hay4yHbIC HCCIIECIOBAaHUsA; OBJIAJEBATh COBPEMEHHBIMM METOAAMM MCCIECNOBAaHUS U aHaIHW3a
MIOCTaBJICHHBIX MTPO0OJIEM;

— CIIOCOOHOCTBIO pellaTh IOCTABJICHHBIC 3aJaud, UCIOJIb3ysd YMEHHS U HaBbIKH B
OpraHu3ali HayYHO-MCCIIEe10BATENbCKIX U TEXHOJIOTHYECKUX paboT.

3. KpaTkoe coaep:kaHue rocyiapcTBeHHON HTOr0OBOH aTTeCTALMHU

I'ocynapcTBeHHass uToropas arrectanus oOyyaromMxcs B (opMe 3aliuThl BBITYCKHOMN
KBAJTM(UKAIIMOHHON pabOThl TMPOBOAMUTCS TOCYNAPCTBEHHOW JK3aMEHALMOHHOW KOMHCCHEH
(I'SK).

3amuTa BBITYCKHOW KBaJU(UKALIMOHHOW PabOTHI sBIIAETCA 005S3aTelbHONW IpPOLEaAypoit
UTOTOBOM  TOCYJapCTBEHHOM aTTecTalMd CTYAEHTOB BBICHIMX  Y4Y€OHBIX  3aBEJCHMIA,
3aBepIIAIONINX OOYy4YeHHE [0 HANpPaBICHHUIO TOATOTOBKM OakanaBpuara. OHa TPOBOIHUTCS
nyOoJIMYHO Ha OTKphITOM 3acefaHuu ['OK coriacHo yTBep»JA€HHOMY JeKaHaToM rpaduky, Ha
KOTOPOM MOTYT IIPUCYTCTBOBATh BCE JKEJIAIOIIHE.

Marepuassl, IpeCTaBIIIEMbIE K 3aIIUTE:

BBIITYCKHAsI KBaTM(UKAMOHHAs paboTa (T0sSCHUTENbHAS 3aITUCKA);

3ajanne Ha BeimonHenue BKP;

oT13bIB pykoBogutens BKP;

peuensus Ha BKP;

npeseHTanus (pa3gaTouHblil MaTepHua), MOANNCAHHAs PYKOBOAUTENEM;

JOKJIAJ.

B 3amaun I'OK BXOasT BBISIBJICHHE MOATOTOBICHHOCTH CTYJIEHTa K MpodecCHOHaTbHOM
NEeSITeIbHOCTH U MPHUHATHE pELIeHUs O BO3MOXKHOCTH TIPUCBOCHUS €My KBaJH(pHUKAIUU
«OakayaBpy.

Pemienue o mpuCyXI€HUM BBIMYCKHUKY KBIM(UKALUU «OakanaBpy NPUHUMAETCS Ha
3acenanuu ['OK mpocTeiM OOJIBIIMHCTBOM HPHU OTKPHITOM T'OJIOCOBAaHMM YJIEHOB KOMHUCCHH Ha
OCHOBAaHUM PE3YJbTATOB MTOIOBBIX MCHBITAaHUM. Pe3ynpTaTsl ONpENeNstoTCsS OLICHKaMU
«OTJINYHOY, «XOPOLIO», «yJOBJIETBOPUTEIHHOY, «HEYIOBIETBOPUTEIHHOY.

OOyuaronuiics KMMeeT MNpaBO MOAATh B AaNEUIALHUOHHYIO KOMHCCHIO aleuIiLUI0 O
HapyIIEHUH, IO €r0 MHEHUIO, YCTAHOBJIEHHOW MPOLEAYPHI 3alIUThI

4. O0beM rocy1apcTBeHHOI UTOTOBOM aTTeCTAMU

['ocynapcTBeHHass WTOroBasi aTTecTalusi MPOXOJUT B 8 cemecTpe Ha 0as3e 3HaAHUIA,
MOJIyYEHHBIX CTYyJIEHTaMH 0IpHU H3ydeHUM aucuuiuinH HampasiaeHus 18.03.01 Xumuueckas
TEXHOJOTUs mnpodusib «XUMHUYECKass TEXHOJOTHS TYroIIaBKMX HEMETAUIMYECKUX U
CHJIMKaTHBIX MaTE€pUAIIOB.

KonTtpons 3HaHmii  oOydaromuxcsi, TMOJYYEHHbIX TIPU  OCBOCHHUM OCHOBHOM
o0pa3oBaTeNbHOW  MpOrpamMMbl,  OCYyHIeCTBIsieTcs B (OpMe  3allUThl  BBITYCKHOMN
KBaJIM(UKAIIMOHHOM pabOThl U MPUCBOCHUS KBATHU(PHUKALNUU «OaKaIaBpy.

Bcero
Bunael yue6HOM paboThI B 3au. B akan. B actpon.
en. qacax qacax
O0mas TpyA0eMKOCTb JMCHHMIIJIMHBI 110 6 216 162
y4eOHOMY IJIAHY
CamocrositesabHas padora (CP): 6 216 162
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Beimonnenue, Hanrcanue u opopmierrne BKP 6 216 216
Bua konurpous: 3ammura BKP + +

4.7 ®aKkyJIbTaTUBBI

AHHOTanuA padoyeil MpPOrpaMmMbl JUCUUIIIMHBI
«IlepeBox HaydHO-TexHHYecKoil auTepatyps» (PT.1)

1. leap IUCHUIVIMHBI — TPHOOpPETeHHE OOyJaronuMucs oOIIel, KOMMYHUKATHBHON U
npoeCCHOHATPHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX Ha OTIENBHBIX JTamax s3bIKOBOU
MOJTOTOBKU IO3BOJISIET BBIMOJHATH Pa3iMyHble BUABI MPO(GECCHOHATBLHO OPUEHTUPOBAHHOTO
MEepEeBO/Ia B MPOU3BOJICTBEHHON U HAYYHOU JAEATEIBbHOCTH.

2. B pe3yabTare M3ydyeHHs] IMCUHMIIMHBI 00ydalolluiics 1Mo mporpamMme GakajiaBpuara
AJI51 HATIpaBJieHn i moAroToBkyu 6axaaaBpos 18.03.01 «XuMuuyeckass TEXHOJTOTHS» HOJIKEH:
Obnadams CIEAyOIUMU KOMIIETEHIIUAMU:

- CIIOCOOHOCTh K KOMMYHUKAIIMH B YCTHOW M MHUCbMEHHOH (hopMax Ha PYCCKOM M MHOCTPAHHOM
SI3bIKAX IS PEIICHHUS 3a]1a49 MEXKITHYHOCTHOTO U MEXKKYJIbTypHOTO B3aumoeiicteus (OK-5),

— TOTOBHOCTBIO M3Yy4YaTh HAYYHO-TEXHHYECKYI0 MH(POPMAINIO, OTEYECTBEHHBIN U 3apyOeKHBIN
ombIT 10 Tematuke ucciemaoBanus (ITK-20).

3namu:

- OCHOBHBIE CIIOCOOBI IOCTHKECHHUSI IKBUBAICHTHOCTH B TIEPEBO/IE;

- OCHOBHBIE MPUEMBI [IEPEBO/IA;

A3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH S3bIKA KAK CUCTEMBI;

- IOCTaTOYHOE /I BBIIIOJIHEHHUS MEPEBO/Ia KOJIMYECTBO JIGKCHUECKUX EAMHHUIL, (Ppa3eoIoru3MoB,
B TOM YHCJIE€ COLIUATIbHBIX TEPMUHOB U JJUHTBOCTPAHOBEIUECKUX PEANINiA;
yMemy:

- IPUMEHSTh OCHOBHbBIE MIPUEMBI [1€PEBO/IA;

- OCYIIECTBIIATh MUCHMEHHBIH MEPEBO C COOJIIOJICHUEM HOPM JIEKCHYECKOH 3KBUBAJIEHTHOCTH,
coOII0ICHEM IPaMMaTHYECKUX, CHAHTAKCUUYECKUX M CTUIIMCTUYECKUX HOPM;

- 0pOpPMJIISATH TEKCT MEePEeBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYILECTBJISATH MEPEBOJ C COOJIIOIEHUEM HOPM JIEKCUUECKOI SKBUBAJIEHTHOCTH, COOIIOICHHEM
IrpaMMaTHYECKUX, CHHTAKCUYECKUX U CTHIIMCTUYECKUX HOPM TEKCTa MEPEBOAA U TEMIIOPAJIBHBIX
XapaKTEPUCTUK UCXOAHOIO TEKCTa;
enadems.

- METOJMKOW MpeAnepeBoIYecKoro aHajan3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOCHPHSITHIO
MCXOJHOTO BBICKA3bIBAHUS;

- METOJMKOW TOJrOTOBKM K BBHINOJHEHUIO II€peBOJa, BKIIOYas MOMCK HHPOpMauu B
CIIPAaBOYHOM, CIIELIMAILHON JTUTEPATYPE U KOMIIBIOTEPHBIX CETSIX;

- OCHOBAMHU CHCTEMbI COKPALIEHHON MEPEBOJUECKOMN 3allMCH MPU BHIMOJIHEHUH [IEPEBO/IA;

- OCHOBHOM MHOSA3BIYHON TEPMUHOJIOTHEN CHIELUAIBHOCTH,

- OCHOBaMHU peeprpoBaHMs U aHHOTUPOBAHUSI TUTEPATYPHI 110 CIIEIUATBLHOCTH.

3. KpaTrkoe conepxxanue Q1M CUMILIHHbBI:
Beenenue. IIpeamer u posib nepeBosa B COBpeMeHHOM ob1iecTBe. Pa3nuunble BUJbI ITepeBo/Ia.
3agauu ¥ MECTO Kypca B IOJATOTOBKE 0akanaBpa TEXHUKH U TEXHOJIOTUH.

Monayns 1:

1.1. CpaBHeHMe MOpsAJKaA CIOB B aHIMIMHCKOM M PYCCKOM MpeanoxeHusx. IlepeBon mpocTtoro
MOBECTBOBATEIBHOTO MPEAIOKEHUS HACTOALIET0, OyIYIIEro U MpOIIEIIET0 BpEMEHHU.
OcoOeHHOCTH TepeBOAa BOIPOCUTEIBHBIX M OTPULATEIBHBIX NPEAJIOKEHUH B Pa3THUUHBIX
BpEMEHaXx.

1.2 IlepeBon mpemioxxenuit Bo Bpemenax Indefinite, Continuous. UreHue u mepeBoj Mo Teme
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"Xumus".
Mopyns 2.
2.1. IlepeBox npetokenuit Bo Bpemenax rpymm Perfect, Perfect
Continuous (yTBepIUTEIbHBIC, BOINPOCUTEIBHBIC W OTpHUIaTeNbHbIe (Gopmbl). OcobeHHOCTH
ynoTpeOaeH s BCIOMOTaTelbHBIX IJ1aroJioB.
2.2 IlepeBox crpanarenbHOro 3anora. TpyaHble ciaydau epeBoia CTpagaTesIbHOTO 3a10ra.
Urenue u mepeBoj TekcToB mo TeMe "Hayka M HaydHble MeTOIbI". AKTHUBHU3AIUSA JIEKCUKHU
IPOYUTAHHBIX TEKCTOB.
2.3. IlepeBo MpUAATOYHBIX MPEIIOKEHUH.
IIpunaTouHsle nouiexKalue.
[IpunaTounslie ckazyeMsble.
[TpunaTouHble ONpeaeIUTEIbHBIE.
[TpunaTounbie 06CTOSATENLCTBEHHBIE, TPUIATOYHBIC JOMIOJIHUTEIbHBIC.
2.4. Tumbl yCIOBHBIX MPEUIOKEHUH, TpaBUiIa U 0COOEHHOCTH UX MEPEBO/A.
[TpakTuka nepeBoaa Ha mpuMepax TeKCToB 0 Xumuu, /.M. Mendeneege, Hayke u mexHoni02uu.
2.5. IlepeBoa mpemioKEHUH C y4eTOM IpaBWIa COTJIacOBaHUS BpeMeH. lIpsimast W KOCBEHHas
pedb.
2.6. PaznuuHble BapuaHThI IEPEBO/IA CYIIECTBUTEIBHOIO B IPEIOKEHHH.
2.7. MopanpHbI€ TJ1arojbl 1 0COOCHHOCTH UX MEepEeBO/Ia.
Pa3Butne HaBbIKOB nepeBojia o Teme "Hayka 3aBTparinero ans'".
2.8. CnienmasibHast TepMHuHOJIOTHA 110 Teme "JlaGopaTopus".
2.9. Coxkpamenusi. OcoOeHHOCTH uX TepeBoia. Pa3Burhe HaBBIKOB IepeBOJa Ha IMpPUMEpE
TeKCTOB 1o TeMe "Jlaboparopus, u3MepeHus B XuMuu".
Mopyns 3.
3.1. Henuunble (hopMbI raroa.
Wn¢punutuB (HeonpeneneHHas Gpopma riarona). Poas uHQUHNUTHBA B IPEJIOKEHUN U BApUAHTBI
[IEPEBO/IA HA PYCCKUH A3bIK. [IpryacTus u repyHaui.
3.2. UnduHUTHBHBIE 0OOPOTHI.
O06opoT nononHeHne ¢ HHGUHUTUBOM. BapuaHTsl nepeBojia Ha pycckuil s3bIK. TepMuHOIOTUS
o TeMe "CoBpeMeHHbIE TEXHOIOTHH'".
3.3. O6opoT nojnexaiiee ¢ ”HGUHUTUBOM. PaznmiuHble BapuaHThI IEpeBOA.
TepmuHnosiorus no reme "XumMuyeckas TEXHOIOTHs "
3.4. IlepeBoa MpUYACTHBIX OOOPOTOB.
AGcomoTHBIN npuyacTHEIH OG0POT U BapUAHTHI NIEPEBO/IA.
Pa3BuTre HaBBIKOB MepeBoja Mo TeMe " XuMuueckast TeXHOJIorus".
4. O0beM ANCHMILIMHBI H BH/IbI Y4e0HOI padoThl

B
. B akanem.
Bunael yue6HOM paboThI 3a4ETHBIX
qacax
eIMHHIIAX
O01as TPyA0eMKOCTh THCHUIIHHBI 110 Y4€OHOMY IJIAHY 4 144
Konrakthas pa6ora (KP): 1.8 64
Jlexmn yueOHbiM NIAHOM He NPpedyCMOmpeHbl - -
[Ipaktuueckue 3anstus (I113) 1.8 64
JlaGopaTopHbIe 3aHITHS YUeOHbLIM NIAHOM He NPeO0yYCMOMPEHbl - -
CamocrositeabHas padora (CP): 2.2 80
YrpaxHeHus 1o COOTBETCTBYIOIIUM pa3jieJaM JUCIUTUIMHBI 2.2 80
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 3a4yer 3a4yer
. B B actponom.
Bunpr yue6HOM paboThI P
3aYETHBIX Jacax
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eIMHUIIAX
O01as Tpy10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 4 108
KonraktHas pa6ora (KP): 1.8 48
Jlex1uu yueOHbiM niaHoM He NPedyCMOmMpeHbl - -
[Ipaktuueckue 3austus (I13) 1.8 48
JlaGopaTopHBIE 3aHATHUS YUEOHBIM NIAHOM He NPedyCMOMPEHbL - -
CamocrositeasHas padora (CP): 2.2 60
YrpakHEHHUS IO COOTBETCTBYIONIUM pa3/ieiaM JUCIUIUTHHBI 2.2 60
Bui koHTpoOJIsI: 3a4eT / IK3aMeH 3a4yer 3auer

AHHOTaNUs Y4eOHOI NporpaMMbl JHCHHUILINHBI
«'paxknanckas 3aMTa B Ype3BbIYalHbIX cutyanusax» (O®T/.2)

VYyeOHasi TUCUUIUIMHA YUTAETCS B paMKax (pakysiabTaThBa B 1 ceMecTpe U 3aKaHYMBaETCs
3a4ETOM.

1. ]_Ie.]'lb AUCHUIIJIMHBI - TIOATOTOBUTH CTYACHTA K OCMBICICHHBIM MNPAKTHYCCKUM
JNEHCTBUSAM 10 00ECNEeYeHHIO CBOEH 0E30MacHOCTH M 3alllUThl B YCIOBUSX BO3HUKHOBEHUS
YPE3BBIYANHON CUTYyallUH IPUPOJHOTO, TEXHOICHHOI'O M BOGHHOT'O XapaKTepa.

OcHoBHOW 3ajaveil MUCHUIUIMHBI SBIseTCS (OPMUPOBAHHE YMEHHH U HAaBBIKOB,
MO3BOJISIOIIMX HAa OCHOBE H3YYEHHUS OINACHBIX M TOPaKAIMMUX (AKTOPOB UPE3BBIYANHBIX
CUTyalluii MPUPOJHOTO, TEXHOTEHHOTO M BOCHHOIO XapakTepa, APYruX OMACHOCTEH yMeno
pelaTth BOINPOCHI CBOEM OE30MaCHOCTH C MCIIOJIB30BAHMEM CPEACTB CUCTEMBI I'PaKAAHCKOU
3aIUTHIL.

2. B pe3yabTare 0CBOCHHS JUCHUIINHBI CTY/ICHT 0JIZKeH:
3HAmMbs.

- XapaKkTEepUCTUKH MPHUPOAHBIX OEJICTBUM, TEXHOTCHHBIX aBapuil u Karactpod Ha
paaualoOHHO, XMMHYECKH M OHMOJOTHMYECKH OIMACHBIX OOBEKTax, Mopaxarolmue (PaxTOphI
JIPYIUX OMAaCHOCTEN;

- OCHOBBI BO3JICUCTBUS OMACHBIX (DaKTOPOB UPE3BBIYAMHBIX CUTyallMid Ha YelIOBeKa U
IIPUPOJHYIO CPENY, TONYCTUMBIE NIPEEIIbHBIE KPUTEPUU HEraTUBHOTO BO3/ICHCTBHS;

- Mepsl 0e30macHOro TMOBEACHHs TMpu TMpeOblBaHMM B paiioHax (30HaX)  MOXKAapoB,

PAAOaKTUBHOI'0, XUMHWYCCKOI'0 1 OHMOJIOTHYECKOTO 3arpsi3HCHUA

CrocoObl ¥ CpelCcTBa 3alUThl YEIOBEKa OT BO3JEHCTBUS TMOpakaomux (HakTopos
YpE3BBIYANHBIX CUTYALIMH IPUPOAHOTO, TEXHOTEHHOT'O M BOEHHOI'O XapaKTepa.
ymems.

- HCIIOJIBb30BaTh Cp€aCTBa 3allUTbl OpPraHoOB JbIXaHUSA W KOXH, MCIULIMUHCKHEC [JId
CaMO3alUThl U OKa3aHUsI IOMOIIM IPYTUM JIOJISIM;

- IPUMCHATH NMECPBHUYHBIC CPCACTBA MOXKAPOTYHMICHUA JIA JIOKAJIW3alluk W TYIICHHA I1OXKapa,
BO3HUKIIIETO B ayTUTOPUH (J1abopartopun);

- OKa3pIBaTh cebe u APyruM mnocrpagaBminM MCEAUIMHCKYIO IMOMOIIb C HCIIOJIBE30BAHHUEM
TaOENbHBIX U TOJPYYHBIX METUITTHCKUX CPEJICTB.
81a0emv:

- mpuéMaMu TIPOBECHHS YaCTUYHON CaHUTApHOW 0OpabOTKH MPHU BHIXOJE U3 pailoHa (30HBI)

PaaMOaKTHBHOTO, XMMHYECKOTO M OMOJIOTHYECKOTO 3arps3HEHHUS (3apaykKeHus);
- Croco0amMu ¥ TEXHOJOTUSMU 3aIIUTHI B UpE3BbIUAHBIX CUTYAIUSX.

N3yueHnne kypca rpaxaaHCKOM 3alUThl B YPE3BBIYAHHBIX CUTyalUsX NPHU MOATOTOBKE
0akanaBpoB MO TEXHUYECKUM HAMpPaBICHUSM TOIATOTOBKH M CIEHUATBHOCTSIM HAMpPaBICHO Ha
npuobperenue cremyronmx komrerernuit OK- 9; OIIK- 6, ITK-4.

3. Kparkoe comepxanue Q1M CUMILTAHBI.

1. OmacHoct TipupogHOTO XapakTtepa. CTUXUHBIC OCACTBUS, SBICHUS TPHUPOIBI
p%pyMHTeHBHOﬁ CHUJIBL - 3CMIICTPSACCHUSA, HABOAHCHHA, CCIICBLIC IMOTOKH, OIIOJ3HU, CHCIKHBIC
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3aHOCHI, U3BEP)KEHHE BYJIKAHOB, 00BAJIbI, 3aCyXHU, yparaHbl, Oypu, MoxKapsbl.

2. OmacHOCTH TEXHOTEHHOIO XapakTepa. ABapuu M KaTacTpodbl Ha pPaJUAlMOHHO
OMAacCHOM OOBEKTe, XMUMHYECKH OINACHOM OOBEKTe, OMOJOrMYecKH OIMacHOM OO0beKTe; Ha
TpaHcnopte  (OKENEe3HOJIOPOKHOM,  aBTOMOOWJIBHOM,  PEYHOM,  aBUALIMOHHOM);  Ha
TUIPOCOOPYKEHUSAX; HA KOMMYHAJIbHBIX CUCTEMaX KU3HEOOeCIeUeHUsI.

3. OnacHocTH BOEHHOTO XapakTepa. [IpuMeHeHHE OpyXHsI MaccOBOTO IMOPAXKECHUS
(siIepHOro, XHMMHYECKOro, OHOJIOrMYECKOro), OOBIUHBIX CpPEACTB C  3aKUraTelIbHbIM
HAIlOJJHEHUEM, HOBBIX BHUJOB OpYXHS. 30HBl 3apaK€HUS OT CPEICTB IMOPAKEHUS M HX
BO3/ICHCTBUE HA HACEJICHUE U OKPYKAIOIIYIO IPUPOJIHYIO CpELy.

4. TloxapHas 0€30MacCHOCTh — COCTOSIHME 3allUIIEHHOCTH HACeJCHUs, HUMYIIECTBa,
olmiecTBa W rocyaapcTBa OT mnoxapoB. [lokapHas omacHOCTh (IPUYMHBI BO3HUKHOBEHUS
[I0’KapoB B 3[IaHUSX, JIECHbIE Moxkapbl). Jlokanuzanus u TymeHue mnoxkapoB. IIpocteimue
TEeXHUUYECKUE cpescTBa moxapoTyuieHus (orHerymurenu OI1-8, OY-2) u npaBuia nojib30BaHus
HMHU.

5. KoMIuiekc MeponpusTUil TpaXaaHCKOM 3alUThl HACEJICHUS.

OmnoBemnienue u WHGPOPMHUPOBAHHE HaceleHUs 00 omacHocTu. [IpuHATHE HaceneHueM
curHanoB omnoBemieHus («Buumanue Bcem!», «Bosnymnas TpeBora», «PaananunoHHas
OMACHOCTbY, «XHUMHUECKas TpeBora», «OTOOW ONacHOCTHW») U MOPSAOK JAECUCTBUSA IO HUM.
DOBakyalus HaceJeHHs U3 30HbI onacHOcTH. CrmocoObl 3Bakyal OJKCTPEHHAas 3BaKyalus
CTYJEHTOB U3 ayIUTOPUU IIPU BOSHUKHOBEHUH IOKapa.

CpenctBa uHAMBUAYAIbHON 3amuThl opranoB neixanus (I'TI-7, T'TI-7B, T'TI-9, P-2, V-
2K, PIIA-1, PIIT'-67M, PY-60M, «®enukcy», I'’I3K, AT, AI1I-3, TI3VY-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeAUITMHCKHE CPEICTBA 3aIIUTHI .

CpenctBa KOJUIEKTMBHOM 3alMThl HacejleHus. HasHaueHuwe, 3alMTHBIE CBOMCTBA
yoexun.  IIporuBopaauanuonnsie ykpwiTus (IIPY, momzeMHble mnemexojaHble Mepexojibl,
3ariayOJIeHHbIE CTaHIMM METPOIIOJIUTEHA), MPOCTEHIINE YKPBITHS (TpaHIIEH, OKOIIbI,
nepekpbIThie menn). [IpaBuna 3aHsaTus yoexxua.

6. OxazaHue MNepBOM MEAMIIMHCKOW IOMOIIM TPHU O0KOrax, PaHEHMSX, 3apaKeHHsX.
[TpoBeneHue yacTUUHON CAaHUTAPHON OOPaOOTKM KOXKHBIX MOKPOBOB YeJIOBEKa MPHU BBIXOJE U3
30H PaJUOAKTUBHOTO, XMMHYECKOTO M OHOJOTMYECKOrO 3apa)KeHWs (3arpsi3HEHus), U3 30H
II0KapOoB.

7. JInkBuanus MOCIEACTBUN Ype3BbIYAaMHON cHUTyaluu. PangpanvoHHas M XxumMudecKkas
pasBe/ika ouara IHopakeHus (3apakeHus). ABapuiiHo-cracaresbHble paboThl. CrernuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (J€3aKTUBAlUS, Jiera3zaius, JJAe3uHEeKIus,
JE3NHCEKIINS

8. DOKcTpeHHas »3BaKyallUss W3 ayIuTOopuM (J1abopaTopuu) B YCIOBHAX MOXKapa,
paZvalliOHHOT0, XUMHUYECKOr0, OMOJIOTUYECKOTO 3arpsi3HEHUS] TEPPUTOPUHU C HCIIOJIb30BAHUEM
npoctermx cpencts 3amuThl («Denukey», ['A3K, nporusorasa I'T1-7 ¢ JII1I-3).

4. O0beM yueOHO# JUCUMIIJIMHBI

Bunx yuebnoit paboThl B 3aueTHEBIX equHUIIAX B akanem.
yacax
OO01asi TPY10€eMKOCTh M CHUTIITHHBI 1 36
AyJAUTOpPHBbIE 3aHATHS: 0,44 16
Jlexmun 0,44 16
CamocrosiTesibHas padora 0,56 20
[ToaroroBka K KOHTPOJBHBIM paboTam 0,56 20
Bua uTOroBoro KOHTpoJIfA: 3a4er - -
Bunx yueOnoit paboThl B 3adeTHBIX equHAIIAX B actponom.
gacax
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OO01masi TpyA0eMKOCTh M CHUILIHHbBI 1 27
AyIMTOpHBIE 3aAHATHS: 0,44 12
Jlexkun 0,44 12
CamocrosiTejibHasi padoTa 0,56 15
IToaroroBka K KOHTPOJIBHBIM paboTam 0,56 15

Bujg uTorosoro KOHTPOJISA: 3a4€T
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5. TPEBOBAHUSA K YCJIOBUSAM PEAJIM3ALINU
IMPOI'PAMMbI BAKAJIABPUATA
5.1. TpeOoBaHus K KaApoOBOMY o0ecIeYeHH IO

KampoBoe obecreueHne mporpaMMbl OakajmaBpuiaTa COOTBETCTBYET TpPeOOBAHHSIM
oI'0C BO:

— pealu3anMiO TporpamMmbl OakanaBpwara OOECIIEUUBAIOT HAYYHO-TICIAarOTHYCCKHEC
paOOTHUKM YHUBEPCUTETA, a TAaKXKe JMIa, IPUBJIEKAEMblE K peaJu3aluy [pOorpamMMbl
OakanaBpuaTa Ha yCIOBUSX IPaKJaHCKO-TIPAaBOBOTO JOTOBOPA;

—  KBaJM(UKANUA PYKOBOIALIMX U HAYYHO-TIEJArOTHYeCKUX PAaOOTHUKOB YHUBEPCUTETA
COOTBETCTBYET  KBAJMU(UKAMOHHBIM  XapaKTEPUCTHKAM, YCTaHOBJIEHHBIM B  EnuHOM
KBJIM(UKAIIMOHHOM CIIPABOYHUKE JOKHOCTEH PYKOBOAMTENEH, CIEHUATNCTOB M CIYXKaIlIUX,
paznene «KBanmpukanuoHHBIE XapaKTEPUCTHKHU JOKHOCTEH PYKOBOJIUTENICH U CIEIUATHCTOB
BBICIIETO MPO(ECCHOHANBHOTO M JIOMOJHUTEIHHOTO MPO(EecCHOHAIBHOTO 00pa30oBaHUSY,
YTBEPKACHHOM IpUKa30oM MUHHCTEpCTBA 3ApaBOOXPAHEHUS M COLMAIBHOTO pa3BUTHUS
Poccuiickoit ®denepauun ot 11 suBaps 2011 r. Ne 1u (3apeructpupoBaH MUHHUCTEPCTBOM
toctutuu  Poccuiickoit @enepanuu 23 mapra 2011 r., peructpauumonsusii Ne 20237) u
npoeccuoHaNbHBIM CTaHAApTaM,

— 10 INTATHBIX HAYYHO-TIENAarOTMYECKUX pabOTHUKOB (B MPHUBEICHHBIX K
LEJIOYMCIICHHBIM 3HAYEHUsIM CTaBOK) Ooisiee 50 MPOILIEHTOB OT OOIIETO KOJIMYECTBAa HAYYHO-
neAarornyeckux paboTHIUKOB YHUBEPCHUTETA (aKaJeMHUUeCKUil OakanaBpuar);

— JI0JI1 HAy4yHO-NEJarormyeckux paOOTHUKOB (B IMPUBEACHHBIX K LEIOYUCIECHHBIM
3HAYEHHUSM CTAaBOK), MMEIONIMX YYEHYIO CTENeHb M (WJIM) YY4E€HOE 3BaHHE, B OOIIEM YHUCIe
HAyYHO-TIEJArOTMYecKuXx pPabOTHHUKOB, pealu3ymoIIUX MporpaMMmy OakanaBpuarta, Oojee 60
IIPOLIEHTOB;

— 0N HAyYHO-TIEJarOrMYecKuX pPaOOTHUKOB (B MPUBEACHHBIX K IEJIOYHCICHHBIM
3HaYEHHUSM CTaBOK), MMEIOUIMX 00pa3oBaHUE, COOTBETCTBYIOLIEE MPO(GUIIO IpernoaaBaeMon
JUCIUIUIMHBL (MOyJs), B OOIIEM YHKCJe HAayYHO-TEJAarornyeckux pabOoTHUKOB, PEATU3YIOMINX
nmporpaMmy OakanaBpHara, COCTaBIAThH Oosee 80 MPOIEHTOB;

— CpeIHEroJoBO€  4YHMCIO  MyOJUKAMA  HAay4dHO-NENarorudeckux  pabOTHHUKOB
VHHUBEpPCUTETA 3a TMEPHOJ] peaiu3aluu Iporpammbl OakanaBpuara B pacuyere Ha 100 HayuyHO-
NeAarorn4eckux pabOTHUKOB (B MPUBEICHHBIX K IIEJIOUYHUCICHHBIM 3HAYEHUSIM CTABOK) JOJKHO
COCTaBJIATh HE MEHee 2 B XKypHalaxX, MHIEKCHpyeMbIx B 0aszax manubeix Web of Science wmu
Scopus, i He mMenee 20 B JKypHaJlax, MHIEKCHPYEMbIX B PoccHiicCKOM HMHIEKCE HAy4IHOTO
[IUTUPOBAHUS;

— J0J11 paOOTHUKOB (B NMPUBEACHHBIX K LEIOYUCIEHHBIM 3HaYEHHUSIM CTaBOK) U3 YHUCIIa
pykoBoguTened W paOOTHUKOB  OpraHM3alMil, JeATENbHOCTb KOTOPBIX CBA3aHa C
HANPaBIEHHOCTHIO (TIpoduiIeM) pealn3yeMol mporpamMmbl OakanaBpuaTa (MMEIOMIMX CTax
paboTHI B TaHHOW MPOQECCHOHATIBHONW 00JIacTH HE MeHee 3 JieT) B o0IeM Yucie pabOTHUKOB,
peanu3yonmx nporpaMmy 0akanaBpuara, He 6osee 10 mpoueHToB.

— olmiee pyKOBOJICTBO HAy4yHBIM COJEp)KaHUEM IMporpaMMbl OakanaBpuara
OTIpeICIEHHOW  HampaBiICHHOCTH  (Mpoduisl)  OCYIIECTBISIETCS  INTATHBIM — HAYYHO-
NeAarorndyeckuM pabOTHUKOM OpraHU3allid, UMEIOIIMM YYEHYIO CTeNeHb, OCYIIECTBISIOUINM
CaMOCTOSITENIbHBIE HAay4YHO-UCCIEA0BATENbCKUE MPOEKTHl U YYaCTBYIOIIMM B OCYIIECTBIECHUU
TaKUX MPOEKTOB 10 HAIMPaBJICHUIO (MPOQHUITIO) TOATOTOBKH, UMEIOIIUM €XKETOTHBIC MTyOJIUKAIIUN
[0 pe3ynbTaTaM yYKa3aHHOHM HAay4YHO-HCCIIEIOBATENbCKOM  JESATENBHOCTHM B BEAYIIHMX
OTEUYECTBEHHBIX U (MJIH) 3apyOeKHBIX PELEH3UPYEMbIX HayUHBIX KypHaJlaX U U3/IaHUAX, a TAKKe
OCYIIIECTBIISAIOIUM €KETOIHYIO anpoOaIuio pE3yJIBTaTOB yKa3aHHOU Hay4yHO-
HCCJIEIOBATEIHCKOM 1eATEeIbHOCTH Ha HALIMOHAIBHBIX U MEKYHAPOIHBIX KOH(PEPEHLIUSAX.

5.2. MaTepuajJibHO-TeXHHYEeCKOe o0ecreyeHue
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MartepuanbHo-TeXHUYEeCKass 0a3a  yHMBEpCUTETa  COOTBETCTBYET  JCHCTBYIOLIUM
MPOTUBOMIOXKAPHEIM TpaBWJIaM W HOPMaM U OO0ECTeurMBaeT TPOBEACHHE BCEX BHJIOB
TUCHUIUIMHAPHOW M MEXKIUCHMUIUIMHAPHONW  MOJATOTOBKH, MPAKTUYECKOM U HAy4yHO-
HCCIIEIOBATEILCKON PabOThI 00yUYarOIUXCsl, IPEAYCMOTPEHHBIX YI€OHBIM IIIAHOM.

[lepeuenp MaTepHaAIbHO-TEXHUYECKOTO OOECHEUEHUs BKIIIOYACT: JICKIMOHHBIE y4yeOHBIE
aynuropun  (00OpyZOBaHHBIE BHJICONPOCKIMOHHBIM 00OpyIOBaHMEM Uil  IPE3CHTAIHA,
CpEeICTBAaMU 3BYKOBOCIIPOU3BEACHHUS, SKPAHOM, U UMEIOIIMMHU BbIX0J B MIHTEpHET), moMeIIeHus
JUISL TIPOBEJICHHSI CEMMHAPCKUX M MPAKTUYECKUX 3aHATHH (000pymoBaHHBIE yueOHON MeOembio),
OuOMoTEKY (MMEIOIIYI0 pabourne KOMIBIOTEpHBIE MecTa I OakajaaBpoB, OCHAICHHBIC
KOMIIBIOTEPAaMH C JIOCTYIIOM K 0a3aMm JaHHBIX M BbIXOAOM B HHTepHeT), nabopaTopuw,
OCHAIIICHHBbIE COBPEMEHHBIM OOOpYIOBAaHUEM JJi BBIIOJHEHUS HAyYHO-HCCIEI0BATEIbCKON
paboThl, KOMIBIOTEPHBIE KJIACCHL. [IpH MCHONB30BAaHUU DIIEKTPOHHBIX W3JIAaHUN YHUBEPCHUTET
o0OecreunBaeT KaKIOro OOYYarollerocs BO BpEMsS CaMOCTOSITENBHON TMOJATOTOBKH pPabouyuM
MECTOM B KOMIIBIOTEPHOM KJIACCE C BHIXOJIOM B MIHTEpHET B COOTBETCTBUH C TPYIOEMKOCTHIO
M3Y4aeMbIX TUCIUILIMH.

MarepuanpHo-Texuuueckoe obecrneuenne OOIl OakanaBpumaTta 10 HaNpPaBICHUIO
noaroroBku 18.03.01 - Xwumudeckas TexHoyorus, npopmib - XUMHUECKas TEXHOIOTHUs
MaTepHaJioB U MPUOOPOB IEKTPOHHON TEXHUKU U HAHOIJIEKTPOHUKHU, BKIIFOYALT:

5.2.1. O6opynoBanue, HEOOXOAUMOE B 00pa30BaTENLHOM IpoIlecce

Obopyoosanue 01 NOAYYEHUs  MOHOKPUCMALIUYECKUX,  NOJUKPUCMALIULECKUX,
CMEKIAHHBIX, KEPAMUYECKUX MAMepUanos U MOHKONJIEHOYHbIX CIMPYKMYP:

BreicokoTeMmieparypHple [€YM IMIAXTHOTO W [WJIHHIPHYECKOTO (OAHO30HHBICE U
JIBYX30HHBIE) THIIOB, OCHAIICHHbIE MPOrPAMMUPYEMBIMH CHUCTEMaMH aBTOMATHYECKOIO
perynupoBaHus Temiepatypsl «Tepmonat-14» u «Tepmonar-16»;

YCTaHOBKM ISl  BBIpAlIMBaHUS MOHOKpuUcTaimoB MeronoMm Yoxpaisckoro (MKAH),
MeTosIoM bpumxmena (Peqmer-2) MoaepHU3UpPOBaHHBIC , TIO3BOJISIONIUM KOHTPOJIMPOBATH MAPO-
ra3oByr armocepy B poCTOBOH Kamepe;

YCTaHOBKM BaKyyMHO-TEPMHUYECKOTO HAIBUICHUS (PE3UCTUBHBIA HArpeB, MarHCTPOHHOE
pacmbUIeHHe), MOJIEPHU3UPOBAHHBIE JJI HAMBUICHUS] MHOTOCTIOMHBIX HAHOPa3MEPHBIX CTPYKTYP
HAa OCHOBE HCOPTraHWYECKHUX M OPraHHYECKUX TOJYIMPOBOJHUKOBBIX H JIFOMHHECIICHIITHBIX
MaTepuasoB.

Komruiekc 06opymoBaHust Il MPUTOTOBIICHUS U KOMITAKTUPOBAHUS IIUXTHI: AJICKTPOHHBIC
AQHAIUTUYECKUE BECHI, THAPABIMYECKU mpecc ¢ ycunueM 10 50 T., HeoOXoauMas XuMU4ecKas
1ocy/1a, MeJIbHMIIA apoBasi JabopaTopHasi, a TAK)KE TUNIATHHOBBIC THIJIH.

BoiTsokable  miKadbl, BEChl TEXHUYECKME U AHAIMTUYECKHE, CYIIMJIbHBIE IIKadBbl,
yIbTPa3BYKOBbIE BAHHBI, YCTAHOBKH JIJISl PE3KH, NUTH(OBKHU U MOJTUPOBKU KPUCTAIIIOB U CTEKOI.

ObopydosaHue 011 aHanu3a NPUMECHO20 COCMasa Mamepuaios.

Macc-cniektpomMeTp ¢ MHAYKTUBHO cBsizaHHOM Tuiazmoit NexION 300D (Perkin Elmer) c
CUCTEMaMH BBICOKOYHCTOTO BCKPBITHS MPOO C IMOMOIIBI0 MHKPOBOJHOBOTO M TEPMHUYECKOTO
ABTOKJIABHPOBAHUSI.

BTOpWUYHO-HOHHBII ~ MacCc-CHEKTPOMETP C  BPEMS-TIPOJIETHBIM — MacC-aHaJIH3aTOpPOM
MiniSIMS (MILLBROOK Ltd.)

Obopyoosarue 0151 NpoBedeHUsi CHeKMPANbHbIX UCCTE008AHUIL.

Crnekrpodoromerp UNICO 2800 (190-1100 um);

HK-®ypoe ciekrpomerp Tensor-27 (Bruker GmbH).

Cnekrpodoromerpuueckuii kommiekc Ocean Optics, B coctaBe 2 crneKTpoOTOMETPOB
BUJINMOTO JIMala30Ha, paMaHoOBCKOro crekTpomerpa (200-2000 cm-1) ¢ Bo3Oyx)maronum
u3nydeHueM 785 uwm, cnekrpomerpa OmmkHero MK nmamazona NIR Quest (700-1750 um), ¢
UHTETPUPYIOIIMMH  chepaMu M ONTOBOJIOKOHHBIMU  COEAMHUTEIbHBIMU  Kabensmu,
CBETOJIMOIHBIMU U JTa3€PHBIMU UCTOYHHKAMU BO30YKIeHUs B Auama3one 257- 978 uwm.
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Kommekc ~ oGopymoBanus  ns  OPOBEOCHUS  HCCIENOBAaHHM  CIEKTpajbHO-
JTrOMHHECHEHTHBIX Xapakrepuctuk Fluorolog FL-22 (Horiba Jobin Yvon) ¢ cuctemoii ananmza
KUHETUKU 3aTyXaHUS JTIOMUHECIICHIINH

OO6opynoBanue s HCCIEIOBaHUS OOPa3lOB METOJAAMU CKAHUPYIOIIEH 3JIEKTPOHHOU
MHUKPOCKOIIMM M PEHTreHocHeKTpanbHoro mukpoananmm3a — VEGA-3 LUMO (Tesla Inc.) u
INCA Energy 3-D MAX ( Oxford Instruments).

O6opynoBanue ajsl UCCIeI0BaHUS 00pa3lloB METOAAMHU ONTUYECKOM MHUKPOCKOMUU Stereo
Discovery V.12 (Carl Zeiss), ontuueckre MUKpOCKOIbL: nojsipusannonnsie (MHUH-8, TTonam P-
111), meramtorpadpuueckue, uaTepdepennronnpii MUN-4, nonspuckon [TKC-500, cronuku
®enopoBa, cToMMKH JIOMOYHMKOBA; pedpaKTOMETPHI KUIKOCTHBIE M T€0JIOTHYECKUE, HAOOPHI
UMMEPCUOHHBIX KUJIKOCTEH.

OObopynoBanue Ui HCCIEAOBAaHUS OOPA3LOB PEHTICHOAU(PAKIMOHHBIMH METOJAMH —
mudpaxtomerp Equinox 2000 (Inel Corp.).

Obopyoosanue 0151 UCCIE008ANHUL MEXAHUYECKUX, DJIeKMPULECKUX U MACHUMHbIX CE0UCME
Mamepuanos:

Hunatromerp borBuHknHBa (KBapueBbwlii), MukporBepaomep IIMT-3, depporpad,
xapaktepeorpad, HU3MepUTEIbHOE O0OpydOBaHHE Ui  OLEHKH  DIEKTPOPHU3NUECKHUX
XapaKTepucTHK MaTepuainos, tepaommerp (E6-13), usmepurens L, C, R uudposoit E7-12.

5.2.2. Y4deOHO-HaArIgAgHbBIE TOCOOUS

KoMmmiekThl 1I1akaToB K JIGKIIMOHHBIM KypcaM; Ha0Opsl 00pa3iioB MOHOKPHCTAILIOB, Jia-
3€pHBIX MaTEpPHAaIOB, MOTYIPOBOJHUKOB, MUHEPAJIOB; IJIAKATHI TUIIOBBIX YepTEkel 000pymoBa-
Hus.  KommbrotepHas mporpamma 1o oOydeHHIO  00pabOTKE  CIEKTpPaJbHBIX U
mudpakTomerpuuecknx gaHHbIX  «Origin - 8SR», KommbploTepHble 0a3bl  PEHTIC€HOBCKHX
TUpakIMOHHBIX NaHHBIX Kpuctamumdeckux BemiectB PCPDFWIN (Powder Diffraction File).
AnbOOMBI  PEHTI€HOTPaMM  HEOPraHMYeCKUX MaTepuasoB, JEpUBATOIpaMM CHCTEM C
0o0pa3oBaHUEM TBEPIBIX PACTBOPOB, KPUBBIX HM3MEHEHHUS MAacChl MPH HArpeBaHUHM CUCTEM C
pasyioKeHUEeM KPUCTAJUIOTHAPATOB U CIOXKHBIX COSAMHEHUI.

5.2.3. Kowmmbrotepsl, HH(OPMAIMOHHO-TEICKOMMYHHUKAIIMOHHBIE CETH, allapaTHO-
MPOrpaMMHBIE U ayTUOBU3YaIIbHBIE CPE/ICTBA

[lepconanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpeiBarensimu CD u DVD,
OpPUHTEpAMH M TMPOTPAMMHBIMH  CPEACTBAMH, MPOEKTOPHI, OJKpPaHbl, AayAUTOPUH  CO
CTallMOHAPHBIMU KOMIUIEKCAaMHU OTOOpakeHus1 HHMOopMaIim; udppoBas KaMepa K ONTHIECKOMY
MUKpOCKoOITy; IIu(ppoBoii (hoToamnmapar; KOMUPOBAIBHBIN anmnapar; JOKalIbHAas CETh C BBIXOJIOM B
WNHuTtepner

5.2.4. TleuyaTHble U SIEKTPOHHBIE 00pa30BaTENbHBIE U HH(DOPMAIIMOHHBIE PECYPCHI

NHpopManlMoHHO-METOIMYECKHE MaTepuanbl: ydyeOHble MocoOus MO JUCHMILIMHAM
BapUaTUBHOW YacTH TMPOTPAMMBI; METOJUYECKHE PEKOMEHIAIMN K TPAKTHYECKUM 3aHATHSIM;
pa3jaTouHbli MaTepual K JIeKIHOHHBIM KypcaM; JJIEKTPOHHBIE Y4eOHbIE W3JaHHUS TI0
JTVICIIATUTMHAM BapUATHBHOM YacTH, HAYIHO-TIOMYJISIPHBIE AIIEKTPOHHBIC U3/IaHUsI.

DneKTpoHHBIE 00pa3oBaTeNbHbIE pecypchl: KadeapalbHble OUOIMOTEKH 3JIEKTPOHHBIX
U3JJAaHWH 110 JTUCHUIUTMHAM BapHATUBHOW YAacCTH;, JJIEKTPOHHBIE MPE3CHTAIMH K pasJeliam
JEKIIMOHHBIX KYpPCOB; Y4e€OHO-METOAMYECKHe pa3paboTKu Kadeapbl B 3JIEKTPOHHOM BUJE;
yaeOHble (DHIIBMBI K paszenam JUCHUTUINH; COOPHHKH TEXHOJIOTHYECKUX CXeM, OYKIeThl U
KaTaJoru 0O0OpYyJIOBaHUS; CIPAaBOYHBbIE MaTepHalbl B IEYaTHOM M 3JIEKTPOHHOM BHJE IO
CTPOCHHUIO M CBOWCTBAM TYTOIUTABKMX HEOPTaHMUYECKUX BEIIECTB; DJIEKTPOHHAS KapTOTEKa II0
peHTreHo(a30BOMY aHaJU3y; JIEKTPOHHAS KapToTeka Mo (ha30BbIM JAMAarpaMMaM COCTOSIHUS
TYTOIIABKUX COCAHMHEHUI.

5.3. Y4eOHO-MeTOAHYECKOE 00ecTIeyeH e
Jlnst peann3aliud OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl MOATOTOBKU IO HpOTrpaMMe
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OakanaBpuata 1o HampasieHuto 18.03.01 - Xumudeckass TexHoyorus, npodmib - Xumudeckas
TEXHOJOTHSl MaTepuajioB W NpPUOOPOB IIEKTPOHHOM TEXHUKM M  HAHOBJIEKTPOHUKHU
UCHONB3YIOTCS (DOHABI Yy4eOHOH, y4eOHO-METOAMYECKON, Hay4yHOW, MEepPUOAMYECKON Hay4dHO-
TEeXHUYeCKoH nureparypsl Mupopmanmonno-6ubanoreunoro nenrpa (UbL) PXTY um. . U.
MenneneeBa u kadeap, y4acTBYIOIIUX B peaU3aliy MPOrpaMMBl.

Nudopmannonno-oubnuoreunsiii neHtp PXTY um. JI. . MenaeneeBa obecrieunBaeT
WHOOPMALIMOHHYIO  TMOAJEPXKKY  peaju3allid  IPOrpaMMbl,  COAEUCTBYET  MOATOTOBKE
BBICOKOKBAIM()UIIUPOBAHHBIX ~ CIELUAINCTOB, COBEPIICHCTBOBAHHMIO Y4e€OHOTO Ipolecca,
HAyYHO-UCCIIEIOBATENIbCKONH pabOThl, CIIOCOOCTBYET Pa3BUTHUIO MPO(ECCHOHANBHOM KYIbTYPHI
OyIylIero crenuainucTa.

Crtpykrypa u coctaB 6ubiaroredHoro onaa coorsercTByet TpedoBanusam [IpumepHoro
MOJIOKEHUsT O (QopMupoBaHuu (POHIOB OHONMOTEKH BBICHIETO YYEOHOTO 3aBEICHUS,
VTBEpKACHHOTO TMpuKkazoM MuHoOpHayku Poccum ot 27.04.2000 r. Ne 1246. WUBI]
YHUBEpCUTETAa oOO0ecreyuBaeT OOYYAIOMIMXCS OCHOBHOM Y4eOHOM, y4yeOHO-METOIUYECKON H
HAyYHOW JHUTEpaTypod, HEeOoOXOAMMOHM [uis pealu3alid U KadyeCTBEHHOTO OCBOCHHS
OakanmaBpaMu 00pa30BaTEILHOIO MPoIIecca MO BCEM JMCHUILIMHAM OCHOBHOM 00pa3oBaTebHON
porpaMMbl MOATOTOBKM OakanaBpoB mo HampasieHuto 18.03.01 — Xumudeckast TEXHOJIOTHS,
npopmis - XWUMHUYECKass TEXHOJIOTHS MAaTEpUANOB W TMPHOOPOB DIIEKTPOHHOH TEXHUKU U
HAHODJICKTPOHUKHU.

OO6muit 06semM MHOTOOTpaceBoro ¢ponma UBI] cocraBiser 1 675 949 k3.

@oHn y4eOHOM U y4yeOHO-METOAUYECKOW JHMTEepaTypbl YKOMIUICKTOBAH IE€YaTHBIMU
U3JIaHUSMU U3 pacyeTa He MeHee 50 IK3eMIUIIPOB KaXKAO0ro U3 W3/1aHui OCHOBHOM JIMTEPaTYpHl,
MEPEYUCIICHHON B pabouuMx MporpaMMax IUCHMIUTUH (MOIyinel), MpakTUK, U He MeHee 25
AK3EMIUISIPOB JIOMOJIHUTEIBHOM JIuTepaTyphl Ha 100 oOyyaromuxcsi.

@oHA JONOJHUTENBHOM JMUTEpaTyphl BKJIIOYAaET IMOMHMMO Y4eOHOH JHUTepaTypbl
odpuMaTbHbIE, CHpPaBOYHO-OMOIMOTpadUUecKue, CHeUATN3UPOBAHHBIE OTEYECTBEHHBIE U
3apyOekHble IepUONYEcKre U HH(POPMAIIMOHHbIE N3TaHHSL.

NupopmaninoHHO-OMOINOTEYHBI IIEHTp OO0ECleuynBaeT CaMOCTOATEIbHYI0 paboTy
0akanaBpOB B YHTAIBHBIX 3aJIaX, MPEJOCTaBIIAS MIMPOKUI BBHIOOP JIUTEPATYpPHI IO aKTyaTbHBIM
HalpaBJIEHUsIM, a Takke oOecrneynuBaeT JOCTYH K Mpo(eccHOHAIbHBIM 0a3aM JIaHHBIX,
UH(POPMALIMOHHBIM, CIIPAaBOYHBIM M TOMCKOBBIM CHCTEMAM.

Kaxnpiit oOyuatroiuiicss odecrieueH cBOOOIHBIM JTOCTYIIOM U3 JHOOOH TOYKH, B KOTOPOMH
uMmeercss JocTynm K cetm IHTepHeT, K »neKTpoHHO-OuGnmoreunoit cucreme (DbC)
VYHuBepcutera, KOTOpash COAEPKHUT pa3IMYHble U3JaHUS TI0 OCHOBHBIM H3y4aeMbIM
JUCLUIUIMHAM M C(pOPMHUPOBaHA IO COIVIACOBAHMIO C MpaBooOIagaTe s iMi yueOHOH U yueOHo-
METOANYECKOH JINTepaTypBhl.

Jns  Oonee MONHOTO M ONEPATUBHOIO  CIPaBOYHO-OMOIHMOrpaduueckoro
uHpopMalMOHHOT0 06cyxuBanus B B peann3oBana TeXHOJIOTHs DIEKTPOHHOMN TOCTaBKHU.

JIEKTPOHHO-MH(POPMAILMOHHBbIE PEeCYPChl, HCIOJIb3YeMble B 00y4eHUH

Ne ONEeKTPOHHBIN IIpuHaIe)KHOCTB, CCHUIKA HA CANUT XapakTepucTuka
pecypc ObC, KOTMYECTBO KITIOUeH 3JIEKTPOHHOI0 pecypca
1. |9BC «Jlanb» [IpunamieskHOCTh - cToponHsisi. OO0  |Pecypc BKitoYaeT B ce0st Kak
«M3narensctBo «Jlanb». Cchulka HA  [3NIEKTPOHHBIE BEPCUH KHUT
caiit OBC -http://e.lanbook.com u3narenbcTBa «JIaHby U APYrux
KonuuecTBo kimtodeit - foctyn st BEAYLIMX U3ATENbCTB YUeOHOM
Bcex nojb3oBateneit PXTY ¢ moboro |nureparypsl, Tak U 3J1€KTPOHHBIE
KOMIIBIOTEDA. BEPCHUM NTEPUOANYECKUX H3JIaHUH 110
€CTECTBEHHBIM U TEXHUYECKUM
HayKaM.
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DnekTpoHHas 6a3za
JIAHHBIX XUMHUYECKUX
COCIMHEHHH 1
peaxkiuii «Reaxys»

IIpunHane;KHOCTb CTOPOHHSIS.
WznarensctBo « Elseviery. Ceplnka Ha
carT-WWW. reaxvs.com KoxnuecTBo
KITIOYeH - TOCTYII JJIs BCEX
nonb3oBateneit PXTY ¢ nroboro
KOMIIBIOTEPA.

BJ1 « Reaxysy» comepxut
nHpOpMAITHIO 0:

- 55 MUIH. OpraHUYecKuX,
HEOPTaHUYECKUX U
METaJUIOOPTAaHUYECKUX COCAUHECHUI;
- 36 MJIH. XUMHUYECKHUX PEaKIUit;

- 500 mutH. OyOIMKOBaHHBIX
pe3yIbTaTOB SKCIEPUMEHTOB.

DIIeKTPOHHO- [IpuHAMIIEKHOCTH - COOCTBEHHAS. DNeKTpOHHBIE BEPCHUHU YICOHBIX U
OnbaMOTEYHAS PXTY um. JI.1. Menneneesa Ccblika |HaydHbIX M31aHui aBTopoB PXTYVY.
cucrema UBI] PXTY |ma caiit 95C — http: //1 i b .muctr.ru/

mM. JI.1. Menpneneesa |doctyn nis nons3oBareneit PXTY ¢

(ma 6aze AUBC J000T0 KOMIIBIOTEPA.

«pbmcy)

HNudopmarmonHo- [MpunagnexxHocTs cTopoHHsst. OO0 OnexkTpoHHas OuOIMoTEKa
cinpaBoyHas cuctema |«MMHO®OPMIIPOEKT» Ccpuika Ha HOPMAaTHBHO-TEXHUYECKHUX
«TEXOKCIIEPT» caiit ObC - uznanuii. Comepxur dosee

«Hopwmpl, mpaBuna,
cranaaptel Poccun»

http://refoirna.kodeks.ru/reforma/
KonnuectBo KITToUen - TOKAIBLHBIA
Joctyn ¢ komnberotepoB MBI

40000 HauMOHAJILHBIX
crangaptoB u ap. HT

DIIEKTPOHHAsI BEPCUS

IIpunagnexxunocts - croponHsist. OO0

Pedeparunsrtii xxypaan (PXK)

PedepaTtuBHOTO «HTU-KOMITAKT)» KonmuectBo «XuMusy, myonauKyeT pedeparsl,

KypHaa KITFOUeH - JIOKaJbHBIN TOCTYT C aHHOTaIMH, OnbIuorpaduyeckme

«XUMMUS» na CD koMmmbrotepoB MBLI. ONMCAHUS KHUT U cTaTel u3
KYPHAJIOB ¥ COOPHUKOB,
MaTepHajIoB HaAyYHBIX
KOH(QEepeHInH.

OneKkTpoHHas [IpuHaIEKHOCTB - CTOPOHHSIS. B OB/l nocTynHBI 371€KTPOHHBIE

oubmmnorexka Ccpuika Ha caiit IBC -http://diss.rsl.ru/ | Bepcun auccepranuii Poccuiickoit

nmuccepranmii (Ob/)

KommgectBo kimroueti - 10 (JTOKaIbHBIH
nmoctyn ¢ komnbioTepos MBLL).

I'ocynmapcTBeHHOM OMOIHOTEKH: C
1998 roga-no CcHeHATILHOCTIM:
«OKOHOMHUYECKHE HAYKWY,
«¥Opunnaeckne HAyKwm»,
«lIeparornueckue HayKu» u
«lIcuxonorudyeckue HayKny; ¢ 2004
rojia - 0 BCEM CIEeNHaIbHOCTSIM,
KpOMe MEMIINHBI 1 (hapMaluu; C
2007 roxa - o BcemM
CIEIUATEHOCTSM, BKJIIOYast pabOTHI
10 MeIMIMHE U (hapMaIyH.

bJI BUHUTU PAH

IIpunagnexHocts croponHss. PI'bYH
BUHUTH Ccbuika Ha cait -
http://www2.viniti.ru/ Komuuectso
KIJIIOUEH - TOCTYM K pecypey
JIOKaJIbHBINM, 00eCIIeYnBaeTCs
cotpyanukamu UBII.

baza mannsix (5/1) BUHUTU PAH -
KpynHeimas B Poccun o
€CTECTBEHHBIM, TOYHBIM U
TEXHUYECKUM HaykaMm. OOrmii
o0beM B/ - 6omee 28 MitH.
nokymeHToB. b/ popmupyercs mo
MaTtepuagaM MepHOINIECKUX
W3IaHANA, KHUT, GUPMEHHBIX
H3IaHAA, MaTepHAIOB KOH(DEPEHITHH,
TE3HCOB, TATEHTOB, HOPMATUBHBIX
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JIOKYMEHTOB, JICTIOHUPOBAHHBIX
Hay4JHBIX padoT, 30 % KOTOpBIX
COCTABIISIOT POCCHUICKNE HCTOYHHKH.

8. 9bC «HayuHo- [IpunagnexHocTs - cTopoHHAA. OO0  |DAeKTpOHHBIE U3/1aHus,
DIIEKTPOHHAs «PYHOb» Ccpuika Ha cailr - DJIEKTPOHHBIE BEPCUU
oubnuoreka http://elibrarv.ru KonuyecTBo kitoueil  |epuouyecKux win
eLibrary.ruy - IOoCTyIm 11 nonb3oBarenet PXTY HENEPUOIUYECKUX U3TaHUN

o IP-agpecam HeorpanudeH.

9. Royal Society of IMpunagnexxHocTs cTOpoHHsss HIT Pecypchl u3narenscrsa,

Chemistry Journals  |«HOHUKOH» Ccruika Ha caiiT -http: npuHaanexaniero KoponeBckomy
[Iwww. rsc. or g KosnaectBo kitroueit | XUMHYECKOMY OOIIECTBY
- moctym [yt monbk3oBateneit PXTY (BemmkoOpuTaHus).
o IP-agpecam HeorpanudeH.

10.  [Nature - nayunbrii IIpunamnexuocts croponsss HII MynbTHINCIUIIIIMHAPHBIN KypHAJL,
xypnan Nature HOUKOH Ccpuika Ha cailT - 00aJaroIHid CaMbIM BBICOKHM B
Publishing Group http://www.nature.com/nature/ind MHPE UHJCKCOM IIUTHPOBAHHSI.

ex.html

KonunuecTBo knroueit - noctyn ajist
none3oBateneit PXTY mo IP-agpecam
HEOrpaHUYEH.

11.  |Wiley [punaanexuocts croponnss GIYIT  |Pecype comepxur Gonee 1300
«BHenHesKOHOMUYeCKOe JKYPHAJIOB 110 BCEM 00JIacTAM
oObenunenue «Axagemuaropr PAH», |3HaHui, B ToMm uucie 6omnee 300 mo
http://www.informaworld.com TEXHUYECKUM H €CTECTBCHHBIM
KonugecTBo xitroueit - TOCTyI 1t HayKaM.
nonp3oBateneit PXTY mo IP-agpecam.

12. |Springer [punaanexuocts croponnss HII ONEeKTPOHHBIE HAYYHBIE
HOUMKOH, Ccbuika Ha caiit — nH(OPMAIMOHHBIE PECYPCHI
http://link.sprineer.com/ KonanuectBo  |u3marenscTBa Springer.

KIIIOYeH - IOCTYII AJIs1 TT0JIb30BaTenel
PXTY no IP-agpecam.

13. |Scopus [MpuHaANeKHOCTH CTOPOHHSS MyJbTH W CHUT JTUHAPH ast
I'TIHTB, pedepaTuBHAs U HAYKOMETPHUYCSCKAS
Cchplka Ha caiT - 0a3a JaHHBIX U3JATEIbCTBA
http://www.scopus.com Kommgectso  |[ELSEVIER
KJIFOUEH - TOCTYI JUIS TI0JIb30BaTeNeH
PXTY no IP-angpecam HeorpaHuyeH.

14. |Pecypcn [TpruHaAIEKHOCTh CTOPOHHSSA OTKpBIT AOCTYI K pecypcam:

MEXIyHapOIHON I'TIHTB, Ccrinka Ha cauT - WEB of SCIENCE -

xommnanuu Thomson | http://webofknowledge.com pedeparuBHas u

Reuters na KonnuecTBo kiroueit - goctyn st HayKoMeTpuyecKas 0a3a JaHHBIX.

mnatpopme Web of  |moms3osareneit PXTVY mo IP-agpecam  |MEDLINE - petdeparusnas 6a3a

Knowledge HEOTrpPaHUYECH. JIAHHBIX TT0 MeauimHe. Journal
Citation Reports -cBemenus mo
MUTHPYEMOCTH KYPHAJIOB.

15. |American Chemical |IIpunagnexuocts croposnss HIT Konnexuus »xypHaJloB 110 XMMUH U

Society

HBUWKOH, Ccplika Ha caiT -
http://pubs.acs.org/ Koauuectso
KJIIOUEH - TOCTYI JIsl MOJIb30BaTeeit
PXTY mo ip-anpecaM HeorpaHUYECH.

XUMHUYeCKOl TexHooruu Core +
m3garenscTBa American Chemical
Society
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16. [Science - mayunwiii  |[IpunagnexsocTs croponnss HIT Science - oauH U3 caMbIX
KypHAI HDUWKOH, Ccrika Ha cailT — aBTOPHUTETHBIX AMEPUKAHCKUX
(a;mexTpoHHas Bepcusi | WWw.science.com KonudecTBo HAYYHO-TIOMYJISIPHBIX JKYPHAJIOB.
Hay4YHOU 0a3bl KJIFOYEH - TOCTYN Ui noJib3oBaTened | HoBocTu Hayku W TEXHUKH,
nmanabix SCIENCE PXTY mo ip-aapecam HeorpaHUUeH. MepeI0BbIE TEXHOJIOTHH,
ONLINE-SCIENCE JIOCTH>KEHHUS TIporpecca,

NOW) xommanuu The 00CyX/ICHHE aKTyalIbHBIX MPOOJIEM U
American Association MHOTO€ JIPYTOE.

for Advancement of

Science

17. | Amepukanckuit IIpunaanexuocts croponnss HIT Komnnexuus xypHanoB 1o
UHCTUTYT (QU3UKH HOUWKOH, Ccpiika Ha caifr- TEXHUYECKUM U €CTECTBEHHBIM
(AIP) http://scitation.aip.ora Konmaectso HayKaM H3/aTelIbCTBA

KITFOUEH - TOCTYTI TS TIOJh30BaTeNne | AMEPHUKaHCKOTO HHCTUTYTa (DU3UKH
PXTY 1o ip-agpecaM HeOrpaHUYCH. (AIP)

18.  |Cnpasouno- [punagnesxxHocTs cTopoHHss Cepiika |["apaHT - cripaBOYHO-TIpaBoOBast
paBoBas CHCTEMA Ha caiit -http:// www. earant.ru/ cHCTEMa IO 3aKOHOAATEILCTBY
«["apanT» KonugecTBo xitroueit - 1ocTym st Poccuiickoit ®enepaunu.

nosb3oBareneit PXTVY 1o ip-agpecam.

5.4. KoHTpoJib KauecTBa 0CBOEHMSI IPOrPaMMBbI 0aKajaBpuara.
@®oHAbI OLIEHOYHBIX CPEICTB

KoHnTposnb kadecTBa OcBOEHUS MpOrpaMMbl OakajgaBpuara BKIIOYAET B CeOsl TEKyLIUH
KOHTPOJIb yCIIEBAEMOCTH, IIPOMEXYTOUHYI0O M HUTOrOBYIO (TOCYJAapCTBEHHYIO HTOTIOBYIO)
aTTECTAIMIO0 00yUYaIOIIUXCS.

Texylmuii KOHTPOJIb YCIIEBAEMOCTH OOECIEYMBAaET OLIEHMBAHHWE XOJAa OCBOEHHUS
JUCIUIUINH W TPOXOXKJEHUS NPAKTHK, IMPOMEXKYTOUYHasl arTecTalus oOyJaroummxes -
OIICHMBAHHE TMPOMEKYTOYHBIX U OKOHUYATENIBHBIX PE3yNbTaTOB OOYYEHHS IO TUCIHUILIMHAM,
MPOXOXKIACHUSI IPAKTHUK, BHIMIOTHEHHS HAYUHBIX UCCIICIOBAHHA.

@OH/IbI OLICHOYHBIX CPEACTB BKIIFOYAIOT: KOHTPOJIBbHBIE BOIPOCHI M THUIOBBIE 3aIaHUS IS
MPAKTUYECKUX 3aHATUH, KOHTPOJBHBIX pabOT, 3aU4€TOB M HK3aMEHOB, MPUMEPHYIO TEMaTHKY
pedeparoB, KypCOBBIX paboOT; HHBIE (OPMBI KOHTPOJS, IO3BOJSIONINE OIEHUTh CTENEHb
c(OpPMHPOBAHHOCTU KOMIeETeHIUH oOy4aromuxcs. OleHOYHbIE CpeACTBa NpEACTaBIECHBl B
pabovmx mporpaMMax JUCIHUIUIMH.

l'ocynapctBenHass urToroBasi arrectanus oOydarollerocs SBIsSeTcs 00s3aTelnbHOH U
OCYIIECTBIISIETCS  IIOCJIE OCBOEHHMSl IporpaMMbl OakajgaBpuara B IIOJHOM OOBEME.
['ocynapcTBeHHass WTOroBasi arTecTalus BKIIOYAeT TMOATOTOBKY U 3alIUTYy BBITYCKHOM
KBaJIM(PUKAIIMOHHON pabOoThI.

6 Padouue nporpaMmbl THCHUILINH

Paboune nporpaMMbl JUCHUIUIMH (TIEpeYUCIeHHe AUCUUIUINH U3 Y4eOHOTr o IJIaHa):
WNHOCTpaHHBIN SA3bIK

dunocodus

Hcropus

dusznyeckas KyJapTypa U CIIOpT

Maremarunka

WNudopmaruka

dusuka

OOm1ast 1 HeOpraHuyecKast XUMHS

NGO~ wWNE
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24,
25.
26.
217.
28.
29.
30.

31.
32.
33.
34.

35.
36.
37.

38.
39.
40.
41.

42.
43.
44,
45.
46.
47.
48.
49.
50.

Oprannueckast Xumus
dusnueckas XUMHUA
Komnonnnas xumus
AHanutudeckas XuMus ¥ (PU3MKO-XUMHUYECKHUE METO/IbI aHAIIN32
WnxenepHas rpaduxa
IIpukiagnas MexaHuka
DNEeKTPOTEXHHUKA U IPOMBILIIICHHAS 3JICKTPOHUKA
be301macHOCTb KU3HENCATEIbHOCTH
IIpoueccel 1 annapaTel XUMUYECKON TEXHOJIOTMH
OOm1ast XuMHYECKasi TEXHOJIOTUS
Cucremsl ynpaBieHUs: XUMUKO-TEXHOJIOTMYECKAMH IIPOLECCAMU
OCHOBBI ’KOHOMUKH U YIPABJIEHUS IPOU3BOICTBOM
[IpaBoBeieHHE B TEXHOJIOTMM MAaTepUaloB U NPUOOPOB 3JIEKTPOHHON TEXHUKU U
HaHOMIEKTPOHUKHU
Teopus BepoATHOCTEH M MAaTEMAaTUYECKas CTaTUCTHMKA B XMUMUYECKOM TEXHOJIOTUU
MaTepUajIoB U MPUOOPOB JIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKHU
JIaGopaTopHble pabOThI [0 OPraHUYECKON XUMHUH
dusnueckas XuMus uaeaIbHoOro Kpucraiia. Kpucramiorpadus
IIpoueccel B razax U B BAKyyMme
Okonorus
dusnueckas 3JIEKTPOHUKA U 3JIEKTPOHHbIE TPUOOPHI
HaueprarenbHas reomerpus
MatepuranoBeneHue s JIEKTPOHHOM MPOMBIIIEHHOCTU
MopennpoBaHre XUMHKO-TEXHOJIOTMYECKUX ITPOLIECCOB B TEXHOJIOTMU MaTE€pPUAJIOB U
pUOOPOB ANEKTPOHHON TEXHUKH U HAHODJIEKTPOHUKH
dusnyeckas XUMHUS UACATBHOrO Kpuctaia. Kpucrammoonruka
Teopus pocra KpUCTAIIOB
JlononHUTENbHBIE TTIaBbl (PU3UKU
JIaGopatopHble pa®oThl 1O (U3NYECKOH XUMHUHM MaTepuanoB COBPEMEHHOM
JIIEKTPOHUKHU
OCHOBBI KBaHTOBOM XMMHUH MAaTEPHAIIOB JIEKTPOHHON TEXHUKU
Munepanorus
IIpoexkTupoBanue JAeTajlled MAalIMH M allapaToB B TEXHOJOTMM MAaTEpUajoB U
pUOOPOB AIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKHU
dusnueckas XMMHS PEAIbHOIO KpUCTaJUIa
Oprannyeckast XuMUsl B XMMHYECKOM TEXHOJIOTUU MaTEPUAJIOB U HAHOAIEKTPOHUKNU
DneKTUBHBIE KypChl IO (PU3NUECKON KYJIbTYpe U CIOPTY
BoruncnurenbHas MaTeMaTHKa B TEXHOJIOTHH MAaTEpUAJIOB M IPUOOPOB AIIEKTPOHHOM
TEXHUKHU Y HAHOAJIEKTPOHUKHU
JluckpeTHas MaTeMaTHKa
X¥UMH4YecKass KHHETHKA NOJYYeHHUs] MaTepHUaIOB JIEKTPOHHON TEXHUKHU
dusnueckas XMMHUS MaTEPUAJIOB SJIEKTPOHHOU TEXHUKH
XuUMH4YECKask TEXHOJIOTHSI TEXHUYECKUX MOHOKPHUCTAIIJIOB
XuUMHYECKask TEXHOJOTHUs TOHKOIIJIEHOYHBIX I€TEPOCTPYKTYP
XuMH4YecKasi TEXHOJIOTHsI FOBEJTUPHBIX MAaTEPUAIIOB
OCHOBBI MEHEIKMEHTA U MAPKETUHIA
OCHOBBI TEXHMYECKOTO PErYJIUPOBAHUS U YIIPABICHUS KAYECTBOM
OO6opynoBaHMe W OCHOBBI TPOEKTUPOBAHUS MPEANPHUATHH 1O MPOU3BOJICTBY
TEXHUYECKUX MOHOKPHCTAJUIOB
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51. OGopynoBaHue M OCHOBBI IPOCKTHPOBAHUS MPEANPUATUI 10 MPOU3BOJACTBY
TOHKOIUIEHOYHBIX T€TEPOCTPYKTYP

52. OOopynoBaHuE U OCHOBBI MPOEKTUPOBAHUS MNPEANPUATUN IO MPOU3BOJACTBY U
00paboTKe I0BEIUPHBIX KPUCTAIIIOB

53. Ucnonb3oBanue nuarpamMMm (a3oBBIX pAaBHOBECHIl NIpU CHHTE3€ MaTepHalioB
AJIEKTPOHUKHU U (DOTOHHKH

54. I'emmonorus

55. Mertoabl ucciie0BaHUs MaTEPUAIOB (POTOHUKU

56. MeTo/1bI UCClIeIOBaHUS MATEPUAJIOB 3JIEKTPOHUKHU

57. IIpakTHKa 1o MoJy4YeHHIO MEPBUYHBIX MPO(HECCHOHATBFHBIX YMEHUN 1 HABBIKOB

58. Hayuno-uccnenoBarenbckas paboTa B ceMecTpax

59. IlpakTrka 1o MOTYYCHHIO MPO(EeCcCHOHANBHBIX YMEHUH U ONbITa MPodecCHOHATBHON
JeSITeNIbHOCTH

60. [IpexmurioMHuas

61. ['ocymapcTBeHHast HTOTOBAast ATTECTALIUS

62. IlepeBos1 HAyYHO-TEXHUYECKOM JIUTEPATYPbI

63. I'paxxanckas 3alUTa B Ype3BbIYAHBIX CUTYAIIHIX

Bxomsmux B OOII no nHanpasnenuto noarotoBku 18.03.01 Xumuueckas sxoasmux B OOII o
HarpaBiaeHuto moaroroBku 18.03.01 Xwumuueckas TEXHOJOTHSA, NPOPMIL «XHUMHYECKas
TEXHOJIOTHSI MaTEPUAJIOB M TPUOOPOB AJIEKTPOHHON TEXHUKH M HAHOAJIEKTPOHUKHU», BBITIOTHEHBI
B BHJIE OT/ICJIbHBIX JIOKYMEHTOB, SIBJIIOIIMXCA HEOTheMiieMon yacThio nanHoi OOIl.

7 OneHoYHbIe MaTEePHUATIbI

OneHouHble MaTepHasbl O AUCHUIUIMHAM JUCLHUIUIMH U3 Y4eOHOro IiiaHa):

WNHOCTpaHHBIN A3BIK

dunocodust

Hcropus

dusnueckas KyabTypa U CIiopT

Maremarunka

Nudopmaruka

®dusnka

OO11ast 1 HeOpraH1uyecKasi XUMHS

Oprannueckast XUMHS

0. ®uznyeckas XUMus

1. Kommongaas xumust

12. AHanutndeckas XuMus 1 (PU3MKO-XUMUYECKHUE METO bl aHAIIN32

13. nxenepHas rpaduka

14. TlpukiiagHas MexaHuKa

15. DnekTpoTeXHUKA U MTPOMBIIIICHHAS JIEKTPOHUKA

16. be3omacHOCTh JKU3HEACATEIIEHOCTH

17. TIpouecchl 1 anmapaTbl XUMHUYECKOW TEXHOIOTHH

18. O6mast XuMu4ecKast TEXHOJIOTHSI

19. Cucremsl yrpaBieHUs] XUMHKO-TEXHOJIOTHUECKUMHU MTPOLIECCAaMU

20. OCHOBBI 2KOHOMHKH U YIIPABICHHS TPOU3BOICTBOM

21. IlpaBoBeeHNE B TEXHOJOTHH MaTEpUAIOB U MPUOOPOB AIIEKTPOHHON TEXHHUKH U
HAHO3JIEKTPOHUKH

22. Teopusi BEpOSATHOCTEH U MaTeMaTH4YecKasi CTATUCTUKA B XUMUYECKON TEXHOJIOTUU
MaTepHalioB U NPUOOPOB IEKTPOHHON TEXHUKH U HAHOZJIEKTPOHUKH

RBOoo~NOwNE
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23. JJabopaTopHble pabOThI 110 OPraHUISCKON XUMHH

24. dusnueckas XUMHS UaeaIbHOro Kpuctamwia. Kpucramiorpapus
25. IIporecchl B razax U B BAaKyyMe

26. Dxomnorus

27. duszndeckas JICKTPOHUKA U JICKTPOHHBIE TIPHOOPHI

28. HaueprarenabHas TeOMETPHs

29. MatepuanoBeeHle IS 3JIEKTPOHHOM MPOMBIIIIICHHOCTH

30. MO[[eJII/IpOBaHI/Ie XHUMHUKO-TCXHOJIOTHYCCKHUX mponeccoB B TCXHOJIOTHH

MaTepHalioB U IPUOOPOB JIEKTPOHHON TEXHUKH U HAHODJIEKTPOHUKH
31. dusnueckast XUMHS UACATBHOTO KpucTaiuia. KpucramnoonTrka
32. Teopwus pocTa KpUCTAIIOB
33. JlononHuTENBHBIE TIaBbl (PU3UKU

34. JJabopaTopHble pabOTBI 1O (PU3NUYECKOW XUMHU MaTEPHAIOB COBPEMEHHOM

AIIEKTPOHUKHU
35. OCHOBBI KBaHTOBOM XMMHHU MaTEpPHAIOB 3JIEKTPOHHON TEXHUKH
36. Munepasnorus

37. HpOGKTI/IpOBaHI/Ie JeTaned MalluH U alIapaTroB B TCXHOJOIHM MATCPpHAJIOB U

pUOOPOB AIEKTPOHHON TEXHUKH U HAHODJIEKTPOHHUKH

38. dusnueckas XUMHs peaIbHOI0 KpUcTalia

39. Oprannveckass XWMHUSI B  XHUMHYECKOH  TEXHOJOTMHM  MaTepUAIOB
HAHOAJIEKTPOHUKHU

40. DieKTHBHBIE KYPCHI 10 (PU3HUECKON KYIBTYpE U CIIOPTY

41. BeruucianTenbHass MaTeMaTHKa B TEXHOJOTHHU MAaTCpruajIoB H HpI/I60p0B

AJIEKTPOHHOW TEXHUKH M HAHOAJIEKTPOHUKHU
42. JluckpeTHas MaTeMaThKa
43. XuMuuecKasi KHHETUKA TIOJIy9eHUSI MaTepHAIIOB YJIEKTPOHHOW TEXHUKHU
44. duznueckas XuMUsI MaTepUAIIOB 3JEKTPOHHOM TeXHUKU
45. XuMuuecKasi TEXHOJIOTHSI TEXHHUECKUX MOHOKPHUCTAIIOB
46. XumMHueckast TEXHOJIOTUSI TOHKOIIJICHOYHBIX T€TEePOCTPYKTYP
47. Xumudeckas TeXHOJIOTHS IOBEJIMPHBIX MaTEPUAJIOB
48. OCHOBBI MEHE)KMEHTA U MapKETHHTa
49. OCHOBBI TEXHUYECKOTO PETYITUPOBAHHS U YIIPABIICHHS KAYECTBOM

50. O0opynoBaHHe M OCHOBBI MPOEKTHPOBAHUS MPEANPUATHI IO TNPOU3BOACTBY

TEXHUYCCKNX MOHOKPUCTAJIJIOB

51. O0opynoBaHHe W OCHOBBI MPOEKTUPOBAHUS NPEANPHUATHA IO MPOU3BOJICTBY

TOHKOIUICHOYHBIX I'€TCPOCTPYKTYP

52. O6opynoBaHWE W OCHOBBI MPOCKTHPOBAHUS TMPEANPHATHN MO TPOHU3BOJCTBY U

00paboTKe I0BEIUPHBIX KPUCTAIIOB

53. Ucnonp3oBanue auarpamMMm (a3oBBIX PABHOBECHH NpPHU CHHTE3E MAaTepHajoB

ANEKTPOHUKHU U POTOHUKHU
54. T'emmonorus
55. MeTo/b1 uccieoBaHus MaTepraioB (OTOHUKU
56. MeTo/IbI MCCITeTOBaHHS MAaTEPHAIIOB DJICKTPOHUKH
57. IIpakTHKa MO MOJYYEHHUIO MIEPBUYHBIX MPO(HECCHOHATFHBIX YMEHUN U HABBIKOB
58. HayuHo-nccenoBaTelibckas paboTa B ceMecTpax

59.TlpakTuka 1O  TOJYYEHUIO TOPOPECCHOHANbHBIX  yYMEHHUH U OMbITa

po¢eCCUOHATBHON IeATETbHOCTH
60. [TpenaumiomHas
61. 'ocynapcTBeHHAs UTOTOBAs ATTECTALIHS
62. IlepeBo/; HAYyUHO-TEXHUYECKOM JTUTEPATYpHI
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63.

Fpa)KI[aHCKaﬂ 3aluTa B HPCSBBIqaﬁHBIX CUTyalusax

Bxoasmux B OOII no nanpasnenuto noarotoBku 18.03.01 Xumuueckas Bxonsmux B OOII no
HampaBiaeHuto moaroroBku 18.03.01 Xwumwudeckas TEXHOJIOTHUS, NPOPUIL «XUMHYECKas
TEXHOJIOTHSI MAaTePUAIOB H MPUOOPOB IIEKTPOHHON TEXHUKH U HAHOAJICKTPOHUKH, BBITIOTHEHBI
B BUJIE OT/ICJIbHBIX IOKYMEHTOB, SIBJISIFOIIUXCSI HEOTheMiIeMol yacThio ganHou OOIL.

8 MeToauueckue MaTepraJibl 0 U CHUIINHAM

MGTOI[I/I‘-ICCKI/IG MaTcpuaJibl 110 AUCHHUIUIMHAM (nepequb JUCLHMIIIIMH U3 y‘Ie6HOFO

JIaHa):

RO ~NOR~wNE

22.

23.
24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.

35.
36.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

WMHOCTpaHHBIN A3BIK

dunocodus

Hcropus

®du3nueckas KylbTypa U CIOPT

Marematuka

NudopmaTtuka

®dusuka

OO01mas 1 HeopraHUYecKask XUMHUS

Oprannueckasi XUMHS

®dusnueckas XUMUs

Komnongnas xumust

AHanuThueckas XuMHs U (GU3NKO-XUMUYECKIE METO/IbI aHATTN3a

WmxenepHas rpaduka

[IpuknagHas MexaHuka

DIEKTPOTEXHUKA U TTPOMBIIIUICHHAS SJIEKTPOHUKA

be3onacHOCTb KU3HEACATENIBHOCTH

[Tpouecchl u anmaparbl XUMUYECKOW TEXHOIOTHHU

OO0mmas xuMuIecKkas TEXHOIOTHS

Cuctembl yIpaBJIeHUS] XUMHUKO-TEXHOJIOTUYECKUMH MPOIECCaMU

OCHOBBI 5KOHOMHKH U YIPABICHUS IPOU3BOJICTBOM

[IpaBoBeeHNE B TEXHOJIOTMU MATEPHAIOB U MPUOOPOB AJIEKTPOHHON TEXHUKU U
HaHORJIEKTPOHUKH

Teopust BEpOSITHOCTEN U MATEMATHYECKAsi CTATUCTHKA B XUMUYECKON TEXHOJIOTUH
MaTepUasoB U MPUOOPOB NEKTPOHHON TEXHUKU U HAHOAJIEKTPOHHUKHU
JlaBoparopHble pabOThI 110 OPraHUYECKOW XUMHUU

duznyeckas XUMuUs uaeanbHOro kpucramia. Kpucramiorpadus

IIpoueccsl B razax u B Bakyyme

DKOJIOTHs

dusndeckast IEKTPOHUKA U SJIEKTPOHHBIE TPHUOOPHI

Haueprarenbnas reometpus

MarepuanoBeneHue i SJIEKTPOHHON TPOMBITINIEHHOCTH

MopgenupoBaHue  XUMHUKO-TEXHOJIOTHYECKUX  MPOLIECCOB B TEXHOJOTHH
MaTepuaIoB U MPUOOPOB AIMEKTPOHHON TEXHUKU W HAHODJICKTPOHUKH
®dusnueckas XUMUS UAeabHOro Kpuctaia. Kpucramnoontuka

Teopus pocTta KpUCTAIIIIOB

JlononHUTEbHBIC TTIaBbI (PU3UKU

JlaGopaTopHbie pabOTBl TO (PU3NYECKOW XUMHU MaTEPHATIOB COBPEMEHHOU
AIEKTPOHUKHU

OCHOBBI KBAHTOBON XMMHUH MaTEPUATIOB AIEKTPOHHON TEXHUKHU

Munepanorus
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37.

38.
39.

40.
41.

42,
43.
44,
45.
46.
47.
48.
49.
50.

Y

52.

53.

54,
55.
56.
57.
58.
59.

60.
61.
62.
63.

[IpoexTrpoBanue neTajedl MallMH U allaparoB B TEXHOJOTMH MaTEpUaOB U
pUOOPOB AIEKTPOHHON TEXHUKH U HAHODJIEKTPOHHUKH

duznyeckas XUMHUs PEAILHOTO KPUCTaLIa

Opranuyeckass XMMHA B XMMHMYECKOM  TEXHOJIOTMM  MaTepuaioB U
HAHOYJICKTPOHUKH

DJEeKTHBHBIE KYPCHI 110 (pU3HUECKON KYIbTYpE U CIIOPTY

BbluncnurenpHas MareMaTHKa B TEXHOJOTMM MaTepualoB U IpuOOpoB
AJIEKTPOHHON TEXHUKH U HAHOAJIEKTPOHUKU

JluckpeTHas MaTemMaTHKa

XuMHYecKasi KUHETUKA NOJyYEHUsI MaTepUalIOB 3JIEKTPOHHON TEXHUKU
duznyeckas XUMHAs MaTEPUAIIOB 2JICKTPOHHOW TEXHUKHU

XUMHYECKask TEXHOJIOTUS TEXHUUECKUX MOHOKPHCTAIUIOB

XUMHYECKasi TEXHOJIOTUSL TOHKOINIEHOYHBIX T€TEPOCTPYKTYP

XuMHYecKasi TEXHOJIOTHS FOBEJIMPHBIX MaTEPHAIOB

OCHOBBI MEHEIKMEHTA U MAPKETUHIA

OCHOBBI TEXHUYECKOT'O PETYJIMPOBAHMSI U YIIPABICHUS Ka4YECTBOM

OO6opynoBaHHe M OCHOBBI IPOEKTHUPOBAHUS MPENNPUITUH IO IPOU3BOJACTBY
TEXHUYECKUX MOHOKPHCTAJUIOB

OOGopynoBaHMEe M OCHOBBI IPOEKTHPOBAHUS MPEINPUATHI IO INPOU3BOACTBY
TOHKOIIEHOYHBIX T€TEPOCTPYKTYP

OO6opynoBaHHe M OCHOBBI NPOEKTUPOBAHMS MHPEANPHUATUH 10 MPOU3BOJACTBY U
00paboTKe IOBEIUPHBIX KPUCTAIIOB

Hcnonb3oBanue nuarpamMMm (a3oBbIX PaBHOBECHM IpU CHUHTE3€ MaTepHalioB
ANEKTPOHUKU U POTOHUKHU

I'emmonorus

MeTto1bl Hcce10BaHusl MaTepuanoB (POTOHUKH

Metoapl nccne1oBaHUs MaTEpUAJIOB JIEKTPOHUKHU

[TpakTHKa 1O MOJYYEHHUIO EPBUYHBIX MPO(HECCHOHATIBHBIX YMEHUN U HABBIKOB
Hayuno-uccnenosarenbckas pabota B ceMecTpax

[IpakTka 1O  MOJIY4YEHHIO  NPO(EecCHOHANBHBIX  YMEHMH U OIBITa
po¢eCcCHOHATbHOMN 1eATEIbHOCTH

[Tpennurnmomuas

['ocynapcTBeHHass HUTOroBasi aTTecTalus

[TepeBoJ HAYYHO-TEXHUYECKOM JTUTEPATYpPHI

I'paxxnaHckas 3aluTa B Ype3BbIYAHBIX CUTYaLUAX

Bxomsamux B OOII no nHanpasnennto moarotoBku 18.03.01 Xumuueckas Bxoasmmx B OOIT o
HanpaBieHuto noarotoBku 18.03.01 Xumuueckas TexHosorus, npopuwib «XUMUYECKas
TEXHOJIOTHSI MaTepraIoB U MPUOOPOB SIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKH», BBHITIOJHEHBI
B BU/JIE OTAEIIBHBIX JOKYMEHTOB, BIIAIOIINXCS HEOThbemsIeMol yacTbio fanHoi OOIL.

7 OuneHOYHbIE MaTepPHAJIbI

OLICHO‘IHBIC MaTCepHraJibl IO JUCHUIIMHAM JUCHUILIJINH U3 y‘-IC6HOI‘O HJ'IaHa)I

oakrwnE

WNHOCTpaHHBIN A3BIK
Ouocodust

Hcropus

®duznyeckas KyJbTypa U CIIOPT
Maremaruka

NudopmaTtuka
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22.

23.
24,
25.
26.
217.
28.
29.
30.

31.
32.
33.
34.

35.
36.
37.

38.
39.

40.
41.

42.
43.
44,
45,
46.
47.
48.
49.

®dusnka
OO0m1as 1 HeOpraHuvecKas XuMus
Opranuyeckasi XUuMHUs

. du3nyeckas XUMH

. Konnounnnas xumus

. AHanmuTHYecKast XUMUS ¥ (PU3UKO-XUMUYECKUE METOBI aHAIIN3a
. Umxenepnas rpaduka

. [IpuknanHas MmexaHuka

. DNEKTPOTEXHHUKA U MPOMBIIIICHHAS 3JICKTPOHUKA

. bezomacHOCTh XU3HEACATCILHOCTH

. ITporieccel u anmapaTbl XUMAYECKON TEXHOJIOTUU

. O011asg XuMu4ueckas TEXHOJIOT U

. CucreMsl yrpaBieHUs XUMUKO-TEXHOJIOTMYECKUMU IIPOLIECCAMU
. OCHOBBI SKOHOMUKH H YIIPaBJICHUS TPOU3BOJACTBOM

. IIpaBoBeicHHE B TEXHOJOTUHM MATEPUATIOB U IMPHOOPOB JIEKTPOHHON TEXHUKHU U

HaHOMIEKTPOHUKHU
Teopus BeposATHOCTEN U MaTEMAaTUYECKasl CTATUCTUKA B XUMUYECKON TEXHOJIOTMH
MaTepUajIoB U MPUOOPOB AIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKHU
JlaGopaTopHble pabOThI 10 OPraHUYECKOH XUMHH

dusznueckas XuMus uaeaabHoro Kpucraia. Kpucramiorpadpus

ITpoueccel B razax U B BAKyyMe

Okonorus

dusnueckas 3JIEKTPOHUKA U 3JIEKTPOHHBIE TPUOOPHI

Haueprarenbnas reomerpus

MarepuanoBeeHue UIs SJIEKTPOHHON IIPOMBIILIEHHOCTH

MopenupoBaHue  XMUMHUKO-TEXHOJIOTMYECKUX  IIPOLIECCOB B TEXHOJIOTMH
MaTepHalioB U IPUOOPOB IEKTPOHHON TEXHUKU U HAHOZJIEKTPOHUKU
®dusnueckas XUMHS UACATBHOr0 Kpuctaia. Kpucrammoonruka

Teopus pocra KpUCTaILIIOB

JlononHuUTENbHBIE TTIABbI PUUKU

JlaGopaTtopHble paboThl MO (PU3MYECKOH XUMHMHM MaTepUaroB COBPEMEHHOMN
JIEKTPOHUKHU

OCHOBBI KBAHTOBOM XMMUHU MAaT€pHAJIOB JIEKTPOHHON TEXHUKU

Munepanorus

IIpoekTupoBaHue AeTajleldl MalluH U anaparoB B TEXHOJOIMU MaTEPUANIOB U
pUOOPOB NIEKTPOHHON TEXHUKH U HAHOAJIEKTPOHUKH

®dusnueckas XMMHUS PeaIbHOr0 KpUCTalia

Oprannyeckass XMMHA B XMMHYECKOM  TEXHOJIOTMM  MaTepUaioB U
HaHORJIEKTPOHUKHU

DJEeKTUBHBIE KYPCHI 110 (prU3HUecKor KyabType U CIIOPTY

BbruncnurenbHas MareMaTMka B TEXHOJOTHMM MaTepuajioB W NpUOOpOB
JJIEKTPOHHON TEXHUKU U HAHODJIEKTPOHUKHU

JuckperHas MaremMaTnka

XuUMHUYECcKasi KWHETHKA ITOJIy4eHUST MATEPUAIIOB MIEKTPOHHON TEXHUKU
®dusnueckas XMMHUS MaTEPUAIIOB 3JIEKTPOHHOW TEXHUKH

XUMHUUYECKasi TEXHOJIOTHUs] TEXHUYECKUX MOHOKPHUCTAIIIIOB

XuUMH4YECKasi TEXHOJIOTHsl TOHKOIIJIEHOYHBIX I€TEPOCTPYKTYP

XUMHUUYECKasi TEXHOJIOTHs FOBEIUPHBIX MAaTEPUAIIOB

OCHOBBI MEHEIPKMEHTA U MAPKETUHIA

OCHOBBI TEXHUYECKOT'O PETYIMPOBAHMSI U YIIPABIEHUS Ka4ECTBOM
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50.

51.

52.

53.

54,
55.
56.
57.
58.
59.

60.
61.
62.
63.

OO0opynoBaHME€ M OCHOBBI IPOEKTHPOBAHUS MPEINPUATHI IO NPOU3BOACTBY
TEXHUYECKUX MOHOKPHCTAJIJIOB

OO0opynoBaHME€ M OCHOBBI IPOEKTHPOBAHUS MPEINPUATHI IO NPOU3BOACTBY
TOHKOIUIEHOYHBIX T€TEPOCTPYKTYP

OO0opynoBaHHe M OCHOBBI NPOEKTUPOBAHMS MHPEANPHUATHH 110 MPOU3BOJACTBY U
00paboTKe I0BEIUPHBIX KPUCTAIIOB

Hcnonb3oBanue nuarpamMM (a3oBbIX PaBHOBECHM IpU CUHTE3€ MaTepHasioB
AJIEKTPOHUKHU U (POTOHUKHU

I'emmonorus

MeToap! Hccie0BaHus MaTepUaioB (POTOHUKH

Mertobl ncciie0BaHUs MaTEPUANIOB 3JIEKTPOHUKH

[TpakTHKa O MOTYYESHUIO NEPBUYHBIX TPOPECCHOHATBHBIX YMEHUI U HABBIKOB
Hayuno-uccnenoBarenbckas paboTa B ceMecTpax

[lpakTika 1O  TONy4YeHHIO  MPO(ECCHOHAIBHBIX  YMEHMH W OIBITa
po¢eccCuOHAIBbHOMN 1EATEIbHOCTH

[Tpennurnmomuas

["ocynapcTBeHHast HTOTOBast aTTECTALUS

[lepeBon HAYYHO-TEXHUYECKOH JINTEPATYPHI

['pasxnaHckas 3alyTa B Upe3BbIYaWHBIX CUTYaLUsAX

Bxoasmux B OOII mo nanpasnenuto noarotoBku 18.03.01 Xumuueckas Bxonsmux B OOII mo
HarnpaBiaeHuto moaroroBku 18.03.01 Xwumudeckas TEXHOJOTHUS, MNPOPUIL «XHUMHYECKas
TEXHOJIOTHS] MaTEPUAJIOB M TPUOOPOB AJIEKTPOHHON TEXHUKH M HAHOAJIEKTPOHUKHY, BHITIOTHEHBI
B BHJIE OT/CJIbHBIX JIOKYMEHTOB, SIBJIIOIIMXCA HEOTheMiieMon yacThio nanHoi OOIl.
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Mampuya KomnemeHyuii N0 HANPAGIEHUIO NOO20MOEKU DAKANABPOE
18.03.01. XumMu4eckasi TEXHOJIOTHSA, NMPOPHIb MOATOTOBKH «XHUMHYECKAsI TEXHOJIOTUSI MATEPHUAJIOB U NPUOOPOB 3JIEKTPOHHON TEXHUKH
U HAHOJJIEKTPOHUKHN»

[Tpunoxenue 2.

Kowmnerermu OOIIeKyJIBTYpPHBIC Obmenpogec- [Ipodeccuonanbubie
KOMIIETEHIIUU CHOHAILHbIC KOMIIETECHIIMHA
KOMIIETCHIIUU
S|l s lo|e|r oo DS TIT LIS a1 en 02222 5|R(2]
2R R E e R e e
HanmeHnoBanue quCUUILIIMHBI

b1.b.1 UnocTpaHHBIH A3BIK +

b1.5.2 ®unocodust + +

b1.5.3 Uctopus + +

b1.5.4 ®u3nueckas KyapTypa U CHOPT +

b1.b.5 Maremaruka +

b1.5.6 Mndopmaruka +|+

b1.b.7 ®uzuka + |+ + +
. Ib1.5.8 O0mmas u HeopraHUYeCcKast XHMHUS + +
o [b1.B.9 Opranuueckast XuMusi + |+ |+ + + +
= b1.b.10 ®usnueckas XuMus + |+ |+
§ 51.b.11 Komnounnnas xumus + |+ |+
§ b1.5.12 AnanmuTideckast XuMus U PU3NKO-XUMHYECKHES + +
Fa METO/bI aHAJIN3a

b1.5.13 Umxkenepras rpaduka + + +

b1.5.14 ITpuknagHas MexaHUKa + |+

Ib1.5.15 DnexTpoTexXHUKa U MPOMBIIIEHHAS + + +

JIEKTPOHHKA

b1.5.16 bBe3omacHOCTE )KU3HEAESITEILHOCTH + + + +

b1.5.17 Ilponecchl n annapaTsl XUMUYECKON wlels

TEXHOJIOTHH

b1.5.18 O01mas xumMudeckast TEXHOIOT U + +
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Komnerenmm

HanmenoBanmne JUCHUITIIMHBI

OO1IeKyIbTypHBIC

KOMIICTCHIIMN

O6menpodec-

CHOHAJIbHBIC

KOMIICTCHIIM U

[IpodeccuonanbHbIe
KOMIICTCHIIMH

OK-1

OK-2

OK-3

OK-4
OK-5

OK-6

OK-7

OK-8

OK-9
OIIK-1
OIIK

N
1

™

OIIK

<

OIIK

Lo
1

OIIK

OIIK-6

IK-1

I1K-2

I1K-3

I1K-4

I1K-5
ITK-6
[1K-7
I1K-8
I1K-9
I1K-10
I1K-11
I1K-16

I1K-17

I1K-18

I1K-19

I1K-20

bazosas
4acTh

b1.5.19 CucteMs! ynpaBieHHs] XUMHKO-
TEXHOJIOTHYECKUMH MPOLIECCaMU

=+

BapuaTtuBHas yacTtb
O0s3aTenbHbIC TUCIUILIAHBI

51.B.OJI.1 OCHOBBI ’KOHOMHKH U YIIPaBICHUS
POU3BOACTBOM

b1.B.O/1.2 [IpaBoBeneHNe B TEXHOJIOTUH MaTepHAJIOB U
NpruOOPOB JIEKTPOHHON TEXHUKU M HAHODJIEKTPOHUKU

51.B.O/1.3 Teopust BEepOATHOCTEN U MaTeMaTUYECKas
CTaTUCTHKA B XMMUYECKOW TEXHOJIOTUU MaTepHaOB
1 prOOPOB AIICKTPOHHOW TEXHUKH U HAHOAJIEKTPOHHUKH

b51.B.0/1.4 JlabopaTopHbie pabOTHI 10 OPraHUIECKOMN
XHMHH

b1.B.O/1.5 ®usnueckas XUMUs UI€aJIbHOTO KpUCTAILIA.
Kpucramiorpadus

b1.B.O/1.6 IIporieccrl B razax u B BaKyyMe

b1.B.O/1.7 Dkomorus

b1.B.O/1.8 ®usnueckas 3IEKTPOHUKA U IIEKTPOHHBIE
puOOpHI

b1.B.O/1.9 HauepraTtensHas reoMeTpHst

b1.B.O/1.10 MarepuanoBeieHHe ISl SIEKTPOHHOMH
POMBIIIJICHHOCTH

b1.B.O.11 MogaenupoBaHre XUMHKO-
TEXHOJIOTHYECKUX MTPOIECCOB B TEXHOJIOTHHU
MaTepraioB U MPUOOPOB ATEKTPOHHON TEXHUKH U
HAHOJIEKTPOHHUKH

b1.B.OJ1.12 ®uznueckas XUMHUs U1eaIbHOTO
kprcramia. Kpucramioontruka

b1.B.0O/1.13 Teopus pocta KpUCTAILIOB

b1.B.0O/1.14 JloniomHUTENHHBIC TIaBEI (PU3UKH
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Komnerenmm

HanmenoBanmne JUCHUITIIMHBI

OO1IeKyIbTypHBIC

KOMIICTCHIIMN

O6menpodec-

CHOHAJIbHBIC

KOMIICTCHIIM U

[IpodeccuonanbHbIe
KOMIICTCHIIMH

OK-1

OK-2

OK-3

OK-4
OK-5

OK-6

OK-7

OK-8

OK-9
OIIK-1
OIIK

N
1

™

OIIK

<

OIIK

Lo
1

OIIK

OIIK-6

IK-1

I1K-2

I1K-3

I1K-4

I1K-5
ITK-6
[1K-7
I1K-8
I1K-9
I1K-10
I1K-11
I1K-16

I1K-17

I1K-18

I1K-19

I1K-20

BapI/IaTI/IBHaSI JacThb

O0s3aTenbHbIE TUCIIUIIIAHBL

b1.B.O/1.15 JIabopaTtopHBIe pabOTHI 110 PU3HUECKOM
XMMHW MaTepUAJIOB COBPEMEHHOM JICKTPOHUKH

+
+

b1.B.O/].16 OcHOBBI KBAaHTOBOM XUMHUHU MaTEPHAIIOB
PIEKTPOHHON TEXHHUKHU

+

b1.B.OJ1.17 Munepainorus

b1.B.O/1.18 [IpoexkTupoBanue AeTaiei MaliuH U
ammapaToB B TEXHOJOTMH MAaTEPUAIIOB U IPUOOPOB
PICKTPOHHON TEXHUKU M HAHOIJICKTPOHUKHU

b1.B.O/1.19 ®usnueckast XuMusi peaibHOTO KpUCTaslia

b1.B.0O/1.20 Opranuyeckas XuMusi B XUMHYECKOM
TEXHOJIOTMH MaTePUAIOB U HAHOZJICKTPOHUKHU

JIMCIUIUTHHBI 110 BHIOOPY

IJIEKTUBHBIE KYPCHI 10 (PU3NYIECKOH KyJIbTYpe U CIIOPTY

b1.B.JIB.1. BeruucaurenpHas MaTeMaTHKA B
TEXHOJIOTMH MaTePUAJIOB M MPUOOPOB 3JICKTPOHHON
TEXHUKH M HAHOAJIEKTPOHUKH / JIucKpeTHast
MaTeMaTHKa

b1.B.JIB.2 Xumundeckast KHHETHKA TOTYYESHHUS
MaTepPHAaJIOB dJIEKTPOHHOU TeXHUKH / Pusndeckas
XMMUSI MATEPUAJIOB ANEKTPOHHOU TEXHUKU

b1.B.JIB.3. XuMndeckast TEXHOJIOT U TEXHUUSCKUX
MOHOKPHCTATOB /| XHUMHYECKast TEXHOIOTHSI
TOHKOIUTEHOYHBIX TeTePOCTPYKTYp / XuMuueckas
TEXHOJIOTHSI FOBEIMPHBIX MAaTEPHAJIOB

b1.B.IB.4. OcHOBBI MEHEPKMEHTA U MapKeTHHra /
OCHOBBI TEXHHUYECKOTO PETYITUPOBAHUS H YIIPABICHHUS
KayeCTBOM
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Komnerenmm

HanmenoBanmne JUCHUITIIMHBI

OO1IeKyIbTypHBIC
KOMIICTCHIIH

O6menpodec-

CHOHAJIbHBIC

KOMIICTCHIIM U

[IpodeccuonanpabIe
KOMIICTCHIIMH

OK-1

OK-2
OK-3
OK-4
OK-5
OK-6
OK-7
OK-8

OK-9
OIIK-1
OIIK

N
1

™

OIIK

<

OIIK

Lo
1

OIIK

OIIK-6

IK-1

I1K-2

I1K-3

I1K-4

I1K-5
ITK-6
[1K-7
I1K-8
I1K-9
I1K-10
I1K-11
I1K-16

I1K-17

I1K-18

I1K-19

I1K-20

BapuatuBHas 4acTh
JIMCITUTUTHHBI 11O BBIOOPY

b1.B.JIB.5. O6opymoBanre ¥ OCHOBBI IPOSKTHPOBAHHSA
MPEANPHUITAHN 1O MPOU3BOJCTBY TEXHUICCKUX
MOHOKpUCTAILIIOB / OOOpYI0BaHUE U OCHOBBI
MPOCKTHPOBAHUSI MPEANPHSITHI ITO TPOU3BOJICTBY
TOHKOIUIEHOYHBIX TeTepocTpyKTyp / O60pynoBanue u
OCHOBBI ITPOEKTUPOBAHUS ITPEANPUATUH T10
MPOU3BOJCTBY U 00pabOTKe IOBEIMPHBIX KPUCTAIIOB

Ib1.B.J1B.6. Mcrionp3oBanne nuarpamm Qa3oBbIxX
[PAaBHOBECHI IPH CUHTE3€ MATEPUATIOB 3JIEKTPOHUKH U
(oronnku / I'eMMoOTHst

b1.B./IB.7. MeTtozs! uccienoBaHus MaTepralioB
(botonuku / MeTo bl HCCIIeIOBaHKSI MaTEPUATIOB
PIEKTPOHUKHU

IIpaxkTrku

b2.B.01.Y YyeOHnas npakTuka: MpaKkTHKA 110
MOJTyYSHUIO IEPBUYHBIX MPOPECCHOHATIBHBIX YMEHUI 1
HaBBIKOB, B TOM YHCJIC IEPBUYHBIX YMECHUI U HABBIKOB
Hay4YHO-HCCIIeI0BAaTEeIbCKON 1eSTENbHOCTH

b52.B.02.H IIpoun3BoacTBEeHHAs IPAKTUKA: HAYIHO-
McclieJoBaTeNnbcKas paboTa

I52.B.03.11 IIpou3BoacTBEHHAs TPAKTUKA: MPAKTHKA IO
MOJTY4YEeHUIO MPO(HECCHOHATBHBIX YMEHUH H OITBITA
npodecCHOHAIBHON e TebHOCTH

b52.B.04. [1x. IIpenaumioMHas mpaKTuKa

['ocynapcrse
HHast
UTOTOBas
aTTecTalus

I53.5.01. 3amuTa BBITYCKHOM KBaJTM(PHUKALIMOHHON
[paboTHI, BKITFOYas MOJTOTOBKY K MPOIEAYPE 3aITUTHI U
MPOLEAYPY 3AIIHUTHI

®daxynbTaTu
BBI

OT/I.B.01. IlepeBoa HAyIHO-TEXHUYECKOW JTUTEPATYPHI

OTJ.B.02. I'parktaHCcKast 3alIMTa B Ype3BbIYATHBIX

CUTyaluAX
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