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1. OBIIME ITOJIOKEHUSA

1.1 OcHoBHass mnpodeccuoHanbHasi o0pa3oBaTeibHAs MNPOrpaMMa BbICIIET0
o0pa3oBaHus - porpaMMma TOJTrOTOBKM OakalaBpoB (mayiee — mporpamma OakanaBpuata, OOII
OakanaBpuaTa), peajgu3yemMas B COOTBETCTBMHM C  (elepalbHbBIM  TOCYAAapCTBEHHBIM
o0pa3oBaTeNbHBIM  CTAaHAAPTOM  BBICHIETO 00pa3oBaHUs  (eaepalbHBIM — TOCYAapPCTBEHHBIM
OFOJDKETHBIM 00pa30BaTEIbHBIM YUPESKICHHUEM BBICIIEro o0pa3zoBaHus «Pocchiickuii XUMHKO-
TeXHOJoru4ecknii yausepcurer umenn J.M. MenneneeBa» mo HanpasieHuto moarotosku 18.03.01
XuUMHUYECKasi TEXHOJOTHUS, MpoPuib «XHUMUYECKas TEXHOJIOTHS OMOMAaTEpHANIOB», MPEICTABISET
cOo0OH KOMIUIEKC OCHOBHBIX XapaKTEpUCTHK O0Opa30BaHWs, OPraHMW3alMOHHO-TIEAArOTHYECKIX
YCIIOBH, (OPM aTTeCTalMu, KOTOPHIH NpEICTaBICH B BHJE OOMIEH XapaKTEPUCTHKH MPOTPAMMBI
OakanaBpuaTa, y4yeOHOro IUIaHA, KaJEHJApHOro ydeOHoro rpaduka, pabouux MporpaMm
JMCLUIUIAH, TIPOTPaMM TPAKTHK, OIIEHOYHBIX CPEJICTB, METOIMYECKUX MAaTEPHAIIOB.

1.2. HopmaTuBHBbIEe HOKYMEHTBI /Ui pa3padoTKu mporpamMmbl 0akajaBpuara mno
HANPABJIECHUIO OATOTOBKM COCTABIISIOT:

- ®enepanbHblil 3akoH oT 29.12.2012 1. Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
denepanuny;

- [Mpuka3z MunoOpraykun Poccum ot 11.08.2016 r. Ne 1005 «OO6 yrBepxaeHHH
(dbenepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa BBICIIET0 OOpa30BaHUS TIO
HanpaBiieHnto moArotoBku 18.03.01 Xwmwuyeckas TtexHosorus (YpOBEHb OakagaBpHaTa)
(3apeructpupoBano B Muniocte Poccun 29.08.2016 r. Ne 43476) (manee — ®I'OC BO mo
HarnpasiieHuto noaroroBku 18.03.01 Xumuueckas Texnosorus (ypoBeHb OakaiaBpuara);

- [Ipuka3z Muno6pnayku Poccun ot 05.04.2017 Ne 301 «O06 yrBepxkaennu I[lopsiaka
OpraHu3alliii M OCYIIECTBICHHS O0Opa30BaTENIbHOW JEATENBHOCTH TIO0 00pa30oBaTEeIbHBIM
nmporpaMmamM BBICIIET0 00pa30BaHWsl — MporpaMMaM OakajaBpuaTa, MpoTrpamMMaM CIICIHAINUTETa,
porpaMmamM MarucTpaTypbi».

1.3 O6masi xapakTepUCTHKA MPOrpaMMbl faKkajaBpuara

Leaso nporpaMMsbl 6akajaBpHaTa sSBISICTCS CO3AaHUE JUIS OOYYArOIIUXCS YCIOBHMA IS
nproOpeTeHus: HeoOXOAMMOTO ISl OCYIIECTBJICHUS MPO(ECCHOHAIBLHON NIESTEIbHOCTH YPOBHS
3HAaHWH, yMEHHH, HAaBBIKOB, OIBITa JEATCIIFHOCTA W TOATOTOBKM K 3alllUTE BBITYCKHOU
kBanuukanmoHHou padotsl (BKP).

[Tomyyenne oOpa3zoBaHuMsi 1O TporpamMMe OakanaBpuara JIONYCKaeTcs TOJbKO B
00pa3oBaTeNIbHOW OpraHU3alluK BBICIIIEro 00pa3oBaHus (ajee - OpraHu3aius).

OO6ydenue no mporpamme OakanaBpuaTa B OpraHU3allUU OCYHIECTBISETCS B OYHOW, OYHO-
3a04YHOU U 3a04HOM popmax oOyueHus.

O6beM mporpammbl OakanaBpuara coctaBisier 240 3adeTHBIX enuHUI] (Hanee - 3.€.) BHE
3aBUCHUMOCTH OT (OpMBI OOy4YEeHHs, MPUMEHIEMBIX 00pa30BATENbHBIX TEXHOJIOTUMN, peann3aliuu
mporpaMMbl  OakanmaBpuaTa ¢ UCIHOJIb30BAaHUEM CETEBOM (OPMBI, pealn3alud MPOrPaMMBI
OakanaBpuaTa 1Mo UHAUBUAYATbHOMY YyUeOHOMY IJIaHy, B TOM YHCJIE YCKOPEHHOTO O0yJYeHHS.

Cpok nonmy4yenust 00pa3oBaHus M0 Mporpamme OakajgaBpHara:

— B OuHOW Qopme oOydeHHs, BKIIOYAs KAHHUKYIBI, MPEIOCTABISIEMbIE IMOCIEe
MIPOXOXKJCHHUSI TOCYIapCTBEHHOW HWTOTOBOM AaTTeCTallid, BHE 3aBHCHUMOCTH OT MPHUMEHSIEMbBIX
oOpa3oBaTeNbHBIX TEXHOJOTUN cocTaBisier 4 roma. OO6veM mporpamMmbl OakanmaBpuara B OYHOU
dbopme 0OyueHus1, peaTn3yeMblil 3a 0OJIUH y4eOHBIH T/, cocTaBiseT He 6oee 60 3.e.;



- B OYHO-3a04YHOM MJM 3a04HOH (¢opmax oOOydeHHsT BHE 3aBHCHMOCTH OT
MPUMEHSEMBIX 00pa30BaTENbHBIX TEXHOJOTHH YBEIMYMBACTCS HE MEHEE YeM Ha 6 MecsleB U He
O6onee yem Ha 1 rox mo CpaBHEHHIO CO CPOKOM TMOJy4eHHUs 00pa3oBaHMs TO OYHOU (opme
obOyuenusi. O6beM mporpaMMbl OakagaBpuara 3a OJWH Y4eOHBIN o/l B OYHO-320YHON WIIA 3a0YHOM
(dhopmax oOydeHHSI HE MOXKET COCTABJIATH Oojee 75 3.¢€.;

- npu 00y4eHUH 10 UHJMBUIyalbHOMY YyY€OHOMY IJIaHYy BHE 3aBUCUMOCTU OT (DOPMBI
oOy4eHHsT COCTaBJIsIeT He Oojee Ccpoka TONXydeHHs O0Opa3oBaHHWs, YCTAaHOBIECHHOTO JUIS
COOTBETCTBYIOIIEH (opMbl 0OyueHHs, a mpu OOyYEeHHHM MO HWHAWBUAYAJFHOMY IUIaHY JHUI[ C
OTpaHMYEHHBIMU BO3MOKHOCTSIMU 3[I0POBBSI MOXKET OBITh YBEJIMYEH IO UX JKEIaHUIO HE Oojiee 4yem
Ha 1 rox mo cpaBHEHHMIO CO CPOKOM NOJy4deHHs OOpa3oBaHHs IJsl COOTBETCTBYIOUIEH (OpPMBI
obyuenus. OObemM mporpamMmbl OakajiaBpuara 3a OJMH Y4YeOHBIH TOJ TpU OOYYEHHH TIO
WHIUBUAYAJIbHOMY IJIaHY BHE 3aBUCHMOCTH OT (POpMBI 00YUEeHUsI HE MOKET COCTaBJIAThH OoJiee 75
3.€.

KonkpeTrHblii cpok moiaydeHust oOpa3oBaHMsi M 00bEM MporpamMmbl OakanaBpuara,
peain3yemblif 32 OAMH y4eOHBIN rojl, B OYHO-3a04HOM WJIM 3a04YHOU opmax 0O0ydeHHs, a TAKKeE I10
WHIUBUAYAIIbHOMY IUIAHY ONPENENAIOTCS OpraHu3allliel camMOoCTOSITeNIbHO B Ipejaesaax CpPOKOB,
YCTaHOBJIEHHBIX HACTOSIIUM ITYHKTOM.

[Ipu peanuzanuu nporpammsl OakagaBpraTa OpraHu3anys BIipaBe MPUMEHSTh JIEKTPOHHOE
oOyueHue U IUCTaHIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTHH.

[Ipu 06ydyeHnn nu ¢ OrpaHUYEHHBIMU BO3MOKHOCTSMH 3/I0pPOBbS AIEKTPOHHOE O0yUeHUe 1
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH JIOJDKHBI IPEAyCMaTPUBAaTh BO3MOXKHOCTD MpUeMa-
nepenayd “H(GOpMaIMK B TOCTYIHBIX U1 HUX (opMax.

Peanusanus nporpamMel OakajgaBpraTa BO3MOKHA C MCTOJIb30BAaHUEM CETEBOM (POPMBI.

OOpazoBarenbpHas JEATENbHOCTh IO MporpaMMe OakanaBpuaTa OCYLIECTBISIETCS Ha
rocynapcTBeHHOM s3bike Poccuiickoit Denepanuu, €Clid HHOE HE OMNPEACTICHO JIOKAIbHBIM
HOPMAaTUBHBIM aKTOM OpraHU3aliu.

CtpykTypa nporpamMMmbl 0aKkajJaBpuaTa BKJIKYaeT 00513aTeJIbHYI0 YacTh (0a30BYI0) U
4acTh, GopMHUPYEMYI0 YYHACTHUKAMHU 00pa30BaTe/IbHbIX OTHOLIEHU (BAPDUATUBHYIO).

D10 obecrneynBaeT BO3MOXKHOCTh peall3allud MporpaMM OakanaBpuaTa, HMMEIOLIUX
Pa3IMYHYI0 HaIllPaBJICHHOCTH (Ipouib) 00pa3oBaHus B paMKax OJHOTO HAIPABIICHUS MOATOTOBKH
(manee - HanPaBICHHOCTD (IIPOQHIIB) IPOrPaMMEI).

[Iporpamma GakanaBpuata COCTOUT U3 CIEAYIOMINX OJIOKOB:

Baok 1 «/Iucuumiaunael (MOAYJM)», KOTOPBI BKIIOYAET JUCHMILTUHBI (MOIYIH),
OTHOCsIMecs K 0a30BOM dYacTW MPOrpaMMbl, M JUCHMILTUHBI (MOMIYNH), OTHOCAIIMECS K €€
BapUATHBHOW YacTH;

Baok 2 «IIpakTukmu», KOTOPHIH B MOJHOM OObEME OTHOCHTCS K BapUATHBHOW YacTU
MIPOTPaMMBI;

baok 3 «locynapcTBeHHAast WTOroBasi aTTecTalMs, KOTOPbII B TMOJIHOM o0beMe
OTHOCHUTCS K 6a30BOM 4aCTH MPOTPaMMBbI U 3aBepIIaeTcs MPUCBOCHUEM KBaMU(UKAIMK, YKa3aHHOU
B IIEpeYHE HaNpaBIE€HUI MOATOTOBKH BBICIIEr0 OOpa3oBaHMs, YTBEPXkJAEHHOM MHHHCTEPCTBOM
oOpa3oBaHus 1 Hayku Poccuiickoii @eneparium.



CTpyKTypa nporpamMmsl 6aKkajiaBpuara

CTOVETVDA TDOrDAMMEL BAKATABDHATA O6bem mporpaMMel OakanaBpuara B
PYKTypa fIporp P 3a4ETHBIX SMHHIIAX
JucuuniuHel (MOYIIN) 210-216
brok1 baszoBas vacth 114-126
BapuatuBHas yactb 84-102
[IpakTuku 15-18
brnoxk 2
BapuaruBHas gacTp 15-18
I'ocynapcTBeHHas UTOTOBas aTTECTALUS 6-9
broxk 3
bazoBas gacth 6-9
O6bem nporpamMmbl OakaiaBpuara 240

Juctunnuuel  (MOIyNH), OTHOCSIIMECS K 0a30BOM YacTH TpOrpaMMmbl OakaiaBpHara,
SIBJITFOTCSI 00s3aTeIBLHBIMA TSI OCBOSHHUS OOyJarONIUMCSl BHE 3aBHUCHMOCTH OT HAIPaBJICHHOCTH
(mpoduiist) mporpammel OakaiiaBpuara, KOTOPYKO OH ocBamBaeT. HaGop aumcuumume (MOIynei),
OTHOCSIIMXCS K 0a30BOM dYacTH TIpOrpaMMbl  OakallaBpuaTa, OpraHU3alds —OMpeeIsIeT
CaMOCTOSITENIbHO B 00beMe, ycTtaHoBieHHOM HactosimuM PI'OC BO, ¢ yueToM cCOOTBETCTBYIOLIEH
(COOTBETCTBYIOIINX) TMPUMEPHON (MPUMEPHBIX) OCHOBHOM (OCHOBHBIX) 0Opa3oBaTEIHLHOM
(oOpazoBaTenbHBIX) MPOTPaMMBI (TIPOTPAMM ).

Juctunmuael (Moaynmu) 1o ¢uiocodun, UCTOPUU, HHOCTPAHHOMY S3BIKY, 0€30TacHOCTH
KU3ZHEACITCIIbHOCTH pean3yroTcsl B paMkax 0a3zoBoil yactu bioka 1 «/lucuurmiuHbl (MOIyN)»
nporpaMmMbl OakanaBpuara. O0beM, coaepkaHHe U MOPSJIOK peanu3aliy yKa3aHHBIX JUCHUIUIMH
(MomyIeit) onmpeneNnsIIoTCsl OpraHU3aIMe CaMOCTOSTEBHO.

Jucuumiuael (MOyau) N0 (PU3HUECKON KYIbTYpe U CIOPTY pPEaln3yloTCsa B paMKax:

- 0a3oBoii yactu bnoka 1 «/lucuumiuHbel (MOIyaH)» TporpamMMmbl OakandaBpuara B
0o0beMe He MeHee 72 akaJeMU4ecKuX 4acoB (2 3.€.) B 04HOM (popMe 00yUeHHUS;

- AJICKTUBHBIX TUCHUIUIAH (Moaysiel) B o0beMe He MeHee 328 akaJeMHUYEeCKUX YacoB.
VYka3aHHbIE aKaJEeMHUYECKUE Yachl SBISAIOTCS 0OsA3aTeNbHBIMM JUIS OCBOGHHMSI U B 3.6. HE
MIePEBOIATCA.

Jucuumnuuel (MOAYNH) 1O (PU3MUYECKON KyIbType W CIOPTY pPEaJU3yIOTCS B TMOPSJKE,
YCTaHOBJICHHOM oOpraHu3ainuend. J[ins HMHBaIWAOB W JHUI] C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBbSI OpPTraHM3allUS YCTAaHABIMBAET OCOOBIN MOPAIOK OCBOCHHUS IUCHUIUIMH (MOAyNeil) Mo
(busznuecKkoit KyabType U CIOPTY C YIETOM COCTOSHHS MX 3/I0POBBS.

Jucuumiuuel (MOIy M), OTHOCSIINECS K BapUAaTHBHOW YacTH MporpamMMbl OakanaBpuara, u
MIPAKTUKU OMPEENIOT HampaBIeHHOCTh (pouib) mporpaMmmbl OakanaBpuata. Habop aucuuriia
(Mojysieii), OTHOCAIIMXCS K BapUaTHBHOW YacTH MpOTrpaMMbl OakalaBpuaTta, W MPAKTHK
OpraHu3aIys OMpeeNseT CaMOCTOSTeNIbHO B 0o0Bbeme, ycraHoBiIeHHOM Hactosimum OI'OC BO.
[Tocne BrIOOpa 0OyUaIONTUMCS HAMIPABICHHOCTH (MIPOQHIIS) MPOrpaMMbl, HAOOP COOTBETCTBYIOIINX
JMCIUILIMH (MOJTyJIei) U TPAKTHK CTAHOBHUTCS 0053aTEIbHBIM ISl OCBOCHHSI 00YYaIOIIAMCS.

B brnox 2 «lIpaktukm» BXOAAT YydeOHas ¥ TMPOW3BOJACTBEHHAs, B TOM YHCIE
MPEeIIUILIOMHAS, TIPAKTUKH.



Tun y4eOHOU NPaKTUKK — MPaKTHUKA MO TMOJYYCHUIO TMEPBUYHBIX MPOPECCHOHATHHBIX
YMEHUN M HAaBBIKOB, B TOM YHCJIE€ NMEPBUYHBIX YMEHHMM W HABBIKOB HAYYHO-HCCIIECIOBATEIHCKOM
NEeSITEILHOCTH.

CrniocoObl mpoBeeHNs y4eOHOM MPAKTUKK: CTAI[HOHApHAs; BHIC3/THAS.

Turbel NpON3BOICTBEHHON NTPAKTHKU:

— IPAKTHKA TI0 TIOIYYSHHUIO MPOPECCHOHAIBHBIX YMEHUH 1 OTIBITA TTPO(HECCUOHATEHOM
NEeSITENHbHOCTH;

— TEXHOJIOTMYECKas IPAKTUKa;

— nearoruyeckas MpakTruka;

— Hay4HO-HCCIIE0BaTENbCKast padoTa.

Crioco0ObI poBeACHUS TTPOU3BOJACTBEHHON MIPAKTUKU: CTAIIMOHAPHAS, BBIC3HASL.

[IpenmumioMHasi mpakTHKa MPOBOJUTCS JIJIsl BBITIOJIHEHUS BBIMTYCKHOW KBaTU(UKAITMOHHON
paboTHI U SABIISIETCA 0053aTENHHOM.

[Ipu paspaboTke mnporpamMMm OakanaBpuaTa OpraHu3alMs BBIOMPAET THUIBI HPAKTUK B
3aBUCHMOCTH OT BHjIa (BUIOB) ACSITEIBHOCTH, HA KOTOPBIA (KOTOPHIE) OPUEHTHPOBAHA TIpOrpamMma
OakanaBpuaTta. OpraHuzanusi BIpaBe NPEIyCMOTPETh B MporpaMMe OakajgaBpuaTa WHBIE THITBI
MIPAKTHK JOTOJIHUTENBHO K ycTaHOBIEHHBIM HacTosamuM PI'OC BO.

VYyebnass u (WMaM) NPOW3BOJCTBEHHAS MPAKTUKH MOTYT TPOBOJUTHCS B CTPYKTYPHBIX
MOpa3ACICHUSIX OPraHu3aIiy.

Br160op MecT mpoXoskIeHUst TPAKTUK JIS JIAI] ¢ OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMH 37T0POBbSI
MIPOU3BOJIUTCS C YUETOM COCTOSIHHSI 37J0POBbsI 00y4aromuXcsi U TpeOOBaHUM MO JOCTYITHOCTH.

B binok 3 «l'ocymapcTBeHHass WTOTOBasi aTTECTAlMs) BXOJIUT 3alllUTa BBIMTYCKHOM
KBaJIM(DUKAIIMOHHOM padOoThI, BKJIOYAs MOATOTOBKY K MPOLIEAYPE 3alIUThl U MPOLEAYPY 3allUThI, a
TaK)Ke MOJroTOBKA K cljaue U cllaua TOCyJapCTBEHHOIO 3K3aMeHa (eCiau OpraHu3alus BKIIOYMIIA
roCyJIapCTBEHHBIN 3K3aMEH B COCTaB rOCYIAPCTBEHHON UTOTOBOM aTTECTAIUH ).

[Iporpammbl OakanaBpuara, coJAEp)Kallli€ CBEICHHS, COCTaBISIOLIME TOCYIApPCTBEHHYIO
TaiiHy, pa3pabaThIBAIOTCS U PEATU3YIOTCS MPU CO3AAHUU YCIOBUHM U ¢ cOOMIoeHneM TpeOoBaHUit
3akoHoarenbeTBa Poccuiickoit depepainu o rocyaapcTBEHHOM TaliHe

Peanuzamus yactu (gacteit) oOpa3oBaTENbHONW MPOTrpaMMbl M TOCYAApPCTBEHHON HTOTOBOM
aTTecTalluu, COJepKallel HaydYHO-TEeXHHYECKYI0 HMH(QOPMAIHIO, MOJIeKAIIYI0 HSKCIOPTHOMY
KOHTPOJIIO, U B paMKax KOTOPOW (KOTOPBIX) JO CTYACHTOB IOBOJSATCS CBEICHHS OIPAaHUYCHHOTO
noctyna W (WIM) B y4eOHBIX IENSIX HCIOJIB3YIOTCS CEKpeTHbIe 00Opas3iibl BOOPYKEHHUsS, BOSHHOM
TEXHHUKH, UX KOMIUICKTYIOUIUE U3JIENNs, HE JOMyCKAeTCs C MPUMEHEHHEM YJIEKTPOHHOTO 00y4YeHHUs,
JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

[Ipu pazpaboTtke mporpamMmbl OakanaBpuaTa 00yJaromuMcs 00eCIeunBaeTCs BOZMOKHOCTh
OCBOCHHS JUCUUIUIMH (MOJyJei) Mo BhIOOpPY, B TOM YHUCIIE CIENHMaIbHbIE YCIOBUS MHBAIHUIAM U
JTUIAM C OTPaHMYEHHBIMU BO3MOXXHOCTSIMHU 3/I0pPOBbs, B 00beMe He MeHee 30 mpoieHTOB oObema
BapuaTuBHON yactu broka 1 «/{uciuminHbl (MOTYIIN ).

KonudecTBo 4yacoB, OTBEIEHHBIX Ha 3aHATHUS JIGKIIMOHHOTO THMa, B meinoMm mo broky 1
«IuctuunimHel (MOAYNIH)» OJDKHO COCTaBISATH He Oojee 50 MpolEeHTOB OT OOIIero KOJWYecTBa
4acoB ayJUTOPHBIX 3aHATHI, OTBEJIEHHBIX Ha peanu3alnuio 1aHHoro bioka.

[IpodunbHas HampaBIEeHHOCTh MpPOrpaMM OakandaBpuara ompenessieTcss 00pa3oBaTeIbHON
OpraHm3aiieii, peamusymomieid o00pa3oBaTENbHYI0 MPOTpaMMy TIO  COOTBETCTBYIOIIEMY
HaIpaBJIEHUIO TOJITOTOBKH.



1.4 TpeGoBaHus K NOCTyNa0IEMy

TpeOoBanus K MOCTYMAOLIEMy ONPEACIAIOTCS (eepalbHbIM 3aKOHOJATEIBCTBOM B
obmactu obOpazoBanus, B ToM umcie [lopsakom npuema Ha oOydeHHe MO 00pa30BATEIBHBIM
nporpaMmmam BbICIIETO 00pa30BaHus — pOrpaMMaM OakallaBpuaTa Ha COOTBETCTBYIOIININ y4eOHBII
TOJI.

2. XAPAKTEPUCTHUKA TPO®ECCHOHAJIBHOM JEATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 O6nacTh npodeccuoHAIBLHOM /1esITeJIbHOCTH BHIMYCKHUKA

BEITyCKHUK, OCBOMBIIMK IMporpamMMmy OakajaBpuaTa, B COOTBETCTBHH C BHJIOM (BHIaMH)
npodecCHOHATbHOW  JEATENIbHOCTH, Ha KOTOPBIH (KOTOpBIE) OpPHUEHTHpPOBaHA Iporpamma
OakanaBpuaTa, 10JKEH ObITh TOTOB pelaTh CleAyoure IpodhecCHOHaIbHBIE 3a/1a41:

MPOU3BOICTBEHHO-TEXHOJIOTNYeCKast 1eATeTbHOCTh:

- opranuzanusi pabodMx MeCT, HX TEXHHYECKOE OCHAIleHWe, pa3MeIIeHne
TEXHOJIOTUIECKOTO 000PYI0BaHUS;

- AKCIUTyaTaIys ¥ 00CTY)KHBaHNE TEXHOJIOTHYECKOTO 000PY/I0BaHMUS;

- yIIpaBJIeHUE TEXHOJIOTUIECKUMHU TIPOTIECCAMH ITPOMBIIIIEHHOTO TIPOU3BOICTBA;

BXOJTHOH KOHTPOJIb CHIPBSI © MaTE€PHAJIOB;

- KOHTPOJIb COOJIIOAECHUS TEXHOJIOTMUECKON JUCLIUIUINHBL;

- KOHTpOJIb KauecTBa BBIIYCKAeMONW HPOAYKIMHM C HCIOJB30BAaHUEM THUIIOBBIX
METO/IOB;

- HCCIIeIOBaHUE NPUYMH Opaka B IPOM3BOJICTBE, pa3pabOTKa MEpPONpPUATHI IO €ro
NPESYNPEXIECHUIO U YCTPAHEHUIO;

- OCBOEHHME TEXHOJIOTUYECKUX IPOLIECCOB B XOJ€ MOAIOTOBKHM MPOU3BOACTBA HOBOM
IPOJYKINH;

- ydacTue B paboTe MO HalaJgke, HaCTPOMKE M OMBITHOM IpoBepKe 00OpYyAOBaHUS U
IIPOrPaMMHBIX CPE/CTB;

- IIPOBEpKAa TEXHUYECKOI'O COCTOSHMSI M OCTAaTOYHOIO pecypca 00OpyJOBaHu,
opraHu3zanus npo(uiIaKTUYECKMX OCMOTPOB U TEKYILEr0 PEMOHTA;

- IpHUeMKa U OCBOEHUE BBOJUMOI0 000py10BaHMS;

- COCTaBJICHUE 3a5BOK Ha 000PYI0OBaHME U 3allaCHbIE YACTH, MTOJArOTOBKA TEXHUYECKON
JOKYMEHTAIlMM Ha PEMOHT;

HAY4YHO-HCCI1eJ0BATE]bCKASA 1eATeIbHOCThD:

— U3y4YCHHME HayYHO-TEXHUUYECKOM MH(OpMaIUH, OTEYECTBEHHOIO M 3apyOeKHOTO OIbITa
110 TeMaTHKe UCCIIeI0BaHUS;

— MaTeMaTH4ecKoe MOJEIUPOBAaHME IPOLIECCOB U OOBEKTOB Ha 0a3e CTaHIApTHBIX
MaKeTOB aBTOMAaTU3MPOBAHHOIO NMPOEKTUPOBAHUS M MAKETOB MPUKIIAJHBIX IPOrpaMM Il HAyYHbIX
HCCIEIOBAaHUH;

— TpOBEAEHHE SKCIEPUMEHTOB IO 3a/JaHHOM METOAMKE, COCTaBJICHUE OIUCAHUS
MIPOBOJIUMBIX UCCIIEJIOBAHUI U aHAIIN3 UX PE3YJIHTATOB;

— TOJrOTOBKA JAHHBIX JUIsl COCTABICHUS 0030POB, OTYETOB U HAYUHBIX MyOJIMKALIUT;

— COCTaBJICHHE OTYeTa MO BBHIIOJHEHHOMY 3a/IaHHIO, Yy4acTHe BO BHEIPEHUU pe3yIbTaTOB
UCCIIeIOBaHUM U pa3paboToK;



— TMPOBEJIEHUE MEPOMPHUATHH IO 3amuTe 00BEKTOB HHTEIUICKTYaJIbHON COOCTBEHHOCTH,
PE3yIbTAaTOB UCCIEAOBAHUN U Pa3pabOTOK KAK KOMMEPUYECKOM TalHBI IPEATIPUSATHSL.

2.2 O0beKThI NPO(ecCHOHAIBLHOM 1esITeIbHOCTH BhITYCKHUKA

OObexTaMu TPO(PECCHOHANBHON AEATEIBHOCTH BBITYCKHUKOB, OCBOMBIIMX MPOTPAMMBbI
OakanaBpuaTa SIBJISIFOTCS:

- XMMHYECKHE BEIIECTBA M CHIPHEBBIC MAaTEPHAIIBI ISl IPOMBIIIJICHHOTO MPOU3BOCTBA
XUMHYECKOHN MPOTYKINH;

- METO/IBI ¥ TPHOOPHI OTIPEICIICHHS] COCTaBa U CBOMCTB BELIECTB U MaTEPHAJIOB;

- 00OpyJIOBaHHE, TEXHOJOTHYECKHE TMPOIECChl W MPOMBIIUICHHBIE  CHCTEMBI
MIOJTy9YEeHHUs BEUIECTB, MAaTEPHAJIOB, U3/IENINH, a TAK)Ke METOJIBl ¥ CPEJICTBA AUATHOCTUKH U KOHTPOJIS
TEXHUYECKOTO COCTOSTHHSI TEXHOJOTMYECKOTO OO0OpYIOBaHMs, CpEACTBA aBTOMATH3AlUH U
VIIPaBJICHUSI TEXHOJIOTMYECKHMMH TIPOLIECCAMH, METOJbl M CpPEACTBA OIICHKH COCTOSHUS
OKpYIKAIOIIEH Cpebl M 3aIUTHI €€ OT BIMSHUS IPOMBIIIJICHHOTO MMPOU3BOICTBA.

2.3 Buabl npodgeccuoHaILHOI 1esiITeJIbHOCTH BBIIYCKHUKA

BI/I)II)I HpOCbeCCI/IOHaJ'II)HOI\/'I ACATCIIBHOCTH, K KOTOPBIM I'OTOBATCS BBIITYCKHHWKH, OCBOUBIINEC
nporpamMMmy OakanaBpHaTa — HPOM3BOJICTBEHHO-TEXHOJIOTHYECKAs M HAayJIHO-HCCIIE0BATENbCKAs
ACATCIBHOCTH B 00J1aCTH XUMHUYECKON TEXHOIOTHH.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMbI
BAKAJIABPUATA

3.1. B pesynprare OoCBOEHHUS MpOTpaMMbl OakajaBpruara y BBIMTYCKHHKA JIOJDKHBI OBITh
copMHUPOBaHbI OOIIEKYIBTYPHBIC, 00IIETTPO(ECCHOHATBHBIE U MTPO(ECCHOHATFHBIE KOMITCTEHIINH.

3.2. BBITyCKHUK, OCBOMBIIMK TMporpaMMy OakaiaBpuara, MOJDKEH 00JagaTh CIEAYIOIIUMU
001IeKYJIbTYPHBIMH KOMTIETEHIIUSIMH

- CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI (DMIOCO(CKUX 3HAHUH st (POpMUPOBAHUS
MuUpoBo33penyeckoii mosuiuu (OK-1);

- CIOCOOHOCTBIO aHAIM3UPOBATH OCHOBHBIE ATAIBI M 3aKOHOMEPHOCTH UCTOPUIECKOTO
pa3BuTHs o0IIecTBa Tt GOpMUpPOBaHUs rpaxaaHckoi nmosumuu (OK-2);

- CIOCOOHOCTBIO UCIOJIB30BAaTh OCHOBBI SKOHOMUYECKUX 3HAHHUN B pa3IMYHbIX chepax
xusHenestensHoctu (OK-3);

- CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI IPABOBBIX 3HAHWUN B PpazIHuyHBIX cepax
nesrenpaocTH (OK-4);

— CIOCOOHOCTHI0O K KOMMYHHKAIIMU B YCTHOW M MUCHbMEHHOU (opMax Ha PYCCKOM H
WHOCTPAaHHOM SI3bIKaxX JUIS PEIIeHUs 3a7a4 MEeKJIMYHOCTHOTO U MEKKYIbTYPHOTO B3aUMOACHCTBUS
(OK-5);

- CIIOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPUHHMATH COLMAbHEIE,
ATHUYECKHE, KOH(ECCHOHANbHBIE U KyAbTypHbIe pasnuuns (OK-6);

— CMOCOOHOCTBIO K cCaMOOpranu3aiuu u camooopasosanuio (OK-7);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh METOBl U MHCTPYMEHTHI (PH3UYECKOU KYITbTYpPHI JUIS
oOecrieueHHs OJTHOIEHHO!N COIMaIbHOM U mpodeccnoHanbHol aestensHoctd (OK-8);



- CIOCOOHOCTBIO HMCIIOJIB30BATh MPUEMBI OKAa3aHUS IIEPBOW TIOMOIIM, METOIBI 3aIIUTHI
B YCIIOBHSIX Upe3BbryaiiHbix cutyanuii (OK-9).

3.3. BBIyCKHUK, OCBOMBIIHUH MpOrpaMMy OakajiaBpuata, JOJDKEH 00JIanaTh CIeIyIOIUMU
o01enpogeccHoHAIbHBIMH KOMIETEHIMAMU:

- CIOCOOHOCTHIO U TOTOBHOCTBIO UCTIO0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMIUIMH B npodeccnonansHoi aestenaproctu (OITK-1);

- TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHUS O COBPEMEHHOH (M3WYECKON KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOSHMM BEIIeCTBA Ui  NOHUMAaHHUSA
OKpyXaroliero mupa u siseruit mpupo;pl (OI1K-2);

- TOTOBHOCTBIO HCIOJIB30BAaTh 3HAHUS O CTPOCHHH BEIIECTBA, MPHPOJE XUMHUYECKOU
CBSI3W B PA3IMYHBIX KJaccaX XMMHYECKHX COCIMHEHWH /IS TIOHMMAaHUWS CBOWCTB MaTepHalioB U
MeXaHH3Ma XUMHUECKUX MPOIECCOB, MPOTEKAIOIIKUX B oKpyskatoriem mupe (OITK-3);

- BIIQJICHUEM TIOHWMAaHHs CYINIHOCTH U 3HAaYeHHs WHPOPMAlMU B Pa3BUTHU
COBPEMEHHOTO WH(pOPMAIMOHHOTO OOIIeCTBA, OCO3HAHMSI OMACHOCTH W YTPO3bI, BO3HUKAIOIINUX B
9TOM TPOIECCE, CIOCOOHOCTBIO  COONIONAaTh OCHOBHBIE TpeOOBaHWS  WH(POPMAIMOHHOM
0€30MacHOCTH, B TOM YHCIIC 3alUThI TocynapcTBeHHo TaiHbl (OITK-4);

- BIIQJICHUEM OCHOBHBIMH METOJIAaMH, CHOCOOaMH W CpEICTBAMH  IOJyYCHHS,
XpaHeHUs, nepepaboTKu HHPOpMaluM, HAaBBIKAMU pPAOOTHI C KOMIIBIOTEPOM KakK CpEICTBOM
ynpasnenus uadopmanueit (OI1K-5);

- BJIQJICHUEM OCHOBHBIMH METOJAMH 3allUTHl MPOW3BOJICTBEHHOTO TIEpCOHANA U
HaCEJICHHUS OT BO3MOKHBIX IOCIIEACTBUI aBapuii, katactpod, ctuxuiinbsix Oeacteuii (OITK-6).

3.4. BpIIyCKHUK, OCBOMBIIMKA  TporpamMmy  OakajaBpuara, JOJDKeH  00yanath
npodeccHOHAIbHBIMM ~ KOMIETEHIUSIMH, COOTBETCTBYIOIIMMH BHIY HpodeccHoHaTbHOM
NesITeNbHOCTH, Ha KOTOPBI OpMEHTHPOBaHa MporpaMma OakajgaBpuara:

NPOU3BOOCMBEHHO-MEXHOLO2UYECKAS 0esiMeNbHOCb!

- CHOCOOHOCTBIO M TOTOBHOCTBIO OCYHIECTBJIATH TEXHOJOTMYECKUH MpPOLECC B
COOTBETCTBUU C PETIAMEHTOM U HCIOJIb30BaTh TEXHUYECKHE CPEJCTBA IJII U3MEPEHUSI OCHOBHBIX
napamMeTpoB TEXHOJOIHMYECKOTO MPOIiecca, CBOMCTB Chipbs U mpoaykiuu (ITK-1);

- TOTOBHOCTbIO TPUMEHATh AaHAJIUTHYECKUE U YHCICHHBIE METOAbl pEeLICHUs
MOCTABJICHHBIX 3aJ]la4, MCIOJB30BaTh COBPEMEHHbIE HH()OPMAILMOHHBIE TEXHOJOTHH, MPOBOIUTH
o0paboTky uHGOPMALUM C HCIOJB30BAHUEM MPUKIAAHBIX MPOrPaMMHBIX CpPeACTB chepsl
npodeccuoHalbHOM JesITEeNbHOCTH, UCIOJIb30BAaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTHH U 0a3bl
JAaHHBIX B CBOEH MpodecCHOHAIBbHON 00JacTH, MaKeThl MPUKIAAHBIX MPOrpaMM Ui pacyeTa
TEXHOJIOIMYEeCKUX apameTpoB obopynoBanus (ITK-2);

— TOTOBHOCTBIO ~ HUCIOJb30BaTh ~ HOPMAaTUBHBIE  JOKYMEHTBHl [0  KayecTBY,
CTaHJApTH3alMHU U CepTU(UKALUN TPOAYKTOB M U3JENUHN, 3IEMEHThl 3KOHOMUYECKOTO aHalu3a B
npaktrueckoit aesireraproct (ITK-3);

- CMOCOOHOCTBIO MPUHUMAaTh KOHKPETHblE TEXHUYECKHE pEIIEeHUs NpU pa3padoTke
TEXHOJIOTUYECKUX IPOLIECCOB, BBIOMpPATh TEXHUYECKUE CPEICTBA M TEXHOJOTHU C Y4YETOM
IKOJIOTHYECKUX TocnencTBuit ux npumenenus (I11K-4);

- CMOCOOHOCTBIO UCIMOJIb30BaTh MpaBUia TEXHUKU 0E30MaCHOCTH, MPOU3BOACTBEHHOMN
CaHWUTApUH, MOXKAPHOH O6E30MaCHOCTH U HOPMBI OXpaHbl TPYAa, U3MEPATh U OLIEHUBATh apaMeTphl
MIPOU3BOJICTBEHHOTO MMKpPOKJIMMATa, YPOBHS 3albUICHHOCTH U 3ara3oBaHHOCTH, IIymMa, H
BUOpaIuu, ocBeneHHocTr pabounx mect (I1K-5);



- CIOCOOHOCTBIO HaNlA)KUBATh, HACTPAUBATh M OCYILECTBIIATH IPOBEPKY 000PYAOBaHUS
u nporpamMmmHbIx cpeacts (I[1K-6);

- CIOCOOHOCTHIO IPOBEPSTH TEXHUYECKOE COCTOSIHUE, OpraHn30BbIBATH
npo(UIaKTUYECKHEe OCMOTPBHl M TEKYIIMA PEMOHT OOOpYJOBaHHUS, TOTOBHTH OOOPYAOBAaHUE K
PEMOHTY ¥ IPUHUMATH 000pyaoBaHue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOCHHUIO M JKCIUTyaTallid BHOBH BBOJIUMOTO oOopymoBanus (I1K-
8);

- CIOCOOHOCTRIO  AQHAIM3UPOBATh  TEXHUYECKYIO  JOKYMEHTAIMIO, TOAOUpaTh
00opyoBaHue, TOTOBUTH 3asBKU Ha MPHOOpeTeHune 1 peMoHT obopynosanus (I1K-9);

- CIOCOOHOCTBIO TPOBOJUTH AHAIM3 CHIPhS, MaTE€pPUaIOB W TOTOBOHM IPOIYKIIWH,
OCYIIECTBIIATh OIIEHKY pe3ynbraToB anaimmu3a (ITK-10);

- CMOCOOHOCTBIO  BBISBIISITh W YCTPAHATh OTKIOHEHHST OT PEKHMOB pabOTHI
TEXHOJIOTMYEeCKOro 000pyI0BaHUs M TapaMeTPOB TexHoIorndeckoro mpouecca (ITK-11);

HAY4YHO-UCCTIe008AMENbCKASL OeSAMENbHOCMb !

- CMOCOOHOCTRIO  IJIAHWPOBAaTh W TMPOBOJUTH  (U3WYECKHE W XUMHUYECKHUE
AKCTIEPUMEHTHI, TPOBOANTH 00pPabOTKY MX PE3ylTbTaTOB M OLEHUBATH MOTPENTHOCTH, BBIABHUTAThH
THIOTE3bl W YCTAaHABIMBATH TPAHHIBI WX MPUMEHEHHS, MPUMEHSATh METOIBl MaTeMaTHYeCKOTO
aHaJIM3a U MOJICTUPOBAHUS, TEOPETHUECKOTO U dKCIIepuMeHTabHOro uccienaoanus ([1K-16);

- TOTOBHOCTHIO TIPOBOJHUTH CTAaHAAPTHBIE M  CEPTH(PHUKANMOHHBIC WCIIBITAHUS
MaTepHaNioB, U3/ICTHI 1 TeXHoIorn4yeckux mporeccos (ITK-17);

- TFOTOBHOCTHIO UCIOJIb30BaTh 3HAHWE CBOICTB XUMHUYECKUX 3JEMEHTOB, COCAMHEHUN
1 MaTepHajoOB Ha MX OCHOBE JJIS PEeIIeHus 3a1ad npodeccruonansHoi aesrensaoctu (ITK-18);

- TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHMSI OCHOBHBIX (DM3MUYECKUX TEOPHM Ui pelieHus
BOZHUKAIOMMNX (PU3NYECKUX 3a7ad, CAMOCTOATENBHOrO MpUOOpeTeHHs] (PU3MUECKUX 3HAHUU, IS
MOHUMAaHUs TPUHIUIIOB paboThl MPHUOOPOB U YCTPOWCTB, B TOM YHCIIE€ BBIXOAAIIUX 3a MPEIeIb
KOMIICTEHTHOCTH KOHKpeTHOro Hamnpasienus (ITK-19);

- FOTOBHOCTBbIO H3Yy4aTh HAyYHO-TEXHMYECKYI0 HH(POpPMAIUIO, OTEYECTBEHHBINH U
3apyOeKHBIN OMBIT 10 TeMatuke uccienoBanus (ITK-20).

4. OPrAHM3AIIUA OBPA3OBATEJIBHOT'O IIPOLECCA TIPU PEAJ/IM3AIIUU
ITPOI'PAMM BAKAJIABPUATA

4.1 O0mas xapakTepucTHKa 00pa30BaTeIbLHOM JesITeTbHOCTH

OOpazoBaresnbHas IeSITENBHOCT 110 ITporpaMMme OakataBpHaTa IpeyCcMaTpUBACT:

- [poBelCHHE YYEOHBIX 3aHITUI 10 JAUCHUILIMHAM (MOIyNsiM) B (opMme JIeKIHid,
CEMHHAPCKUX 3aHATHH, KOHCYIbTAlMH, Ja0OpaTopHbIX padoT, UHBIX GopM 0OyueHHS,
IPEAYCMOTPEHHBIX Y4EOHBIM IIIAHOM;

- TIpOBEIEHUE MPAKTUK;

- TIpOBEJECHWE HAYYHBIX HCCICJOBAaHUH B COOTBETCTBHM C NpPO(UIEM MNPOTrpaMMbl
OakanaBpuara;

- TIpOBeJEHWE KOHTPOJISI KauyecTBa OCBOEHHs MpOrpaMMbl OakaiaBpuara IOCPEICTBOM
TEKYILEro KOHTPOJS YCIEBaeMOCTH, MPOMEXKYTOUHOW aTTeCTallMd M TOCYIapCTBEHHOW HTOTOBOIA
aTTecTalMy 00YyJaIOIINXCS.
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4.2 Y4eOHbIii NJIaH MOJATOTOBKH 0aKaJIaBpOB

VY4eOHbIl TUIaH TMOATOTOBKM OakajaBpoB pa3pabOTaH B COOTBETCTBUU C TPeOOBAHUAMHU
(denepabHOTO TOCYIapCTBEHHOTO 00pa30BaTENBLHOTO CTAHIAPTA BBICHIETO OOPa30BaHHS TI0
HanpasieHnto noarotoBku 18.03.01 Xwumwuyeckas TEXHOJOTHS, YTBEPXKICHHOTO IPHUKA30M
MunncrepeTBa oOpa3zoBanus U Hayku Poccuiickoit @eneparmm ot 11.08.2016 r. Ne 1005.

B ydyeOHOM T1utaHe OTOOpakeHa JIOTHYECKasl IMOCIENOBATEIbHOCTh OCBOCHHS IHKIOB H
paznenoB OOII (nucuumuivH, NpakTUK), odecrneunBaomux GopMUpoBaHIE KOMIETEHINN. YKa3aHa
o0Im1ast TpyI0€MKOCTh TUCIHUILUINH, MOJIYJICH, MPAKTUK B 3a4E€THBIX CIUHHIIAX, a TAKKE UX 00Imas u
ayJIMTOpPHAs TPYJOEMKOCTh B Hacax.

VY4eOHbI mmaH moAroToBkH OakamaBpoB 1o HampasineHuro 18.03.01 Xumuueckas
TEXHOJIOTHUS, TPOPUITh «XUMUYECKast TEXHOJIOTHS OMOMaTepHAIIOB» MTPHUIIATaeTCsl.

4.3 Kanenaapublii yueOHblii rpaduk

[TocnenoBaTenbHOCTh peANM3AMM MPOTPaMMBbI OakalaBpuaTa IO TOJAM M CEMecTpaM
(Brirouas Teoperndyeckoe oOydeHHWe, MPAKTUKH, HAYYHBIE WCCICIOBAHMS, MPOMEKYTOUYHBIC H
rOCYyJapCTBEHHYIO WTOTOBYIO aTTECTAllMH, KAaHWKYJbI) TPUBOJWTCS B KaJCHIAPHOM Yy4eOHOM
rpaduke (mpuinoxxeHue — padoumii yueOHbI M1aH).

4.4. AHHOTAaNMH padoYMX NMPOrpaMM JUCHUIIIHH

4.4.1. JucunnjvHbI 00s13aTe/ILHOM YacTH (0a30Basi 4acTh)
AHHOTanus padoyei NporpaMMbl JMCUMILIHAHBI
«Anocrpannblii 13b1k» (b1.5.01)

1. Heap auCHUMIVIMHBI — TpuoOpeTeHrne OoOyJaronuMucs oOImel, KOMMYHUKATUBHOW |
podeccHoOHAIbHON  KOMIIETEHIIUH, YPOBEHb KOTOPBIX Ha OTAEIBHBIX dTamax S3bIKOBOU
MOATOTOBKH TO3BOJISIET  KCIIOJIb30BATh WHOCTPAHHBIA  SI3BbIK IPAKTUYECKH Kak B
npodeccuoHalbHOM (IPOM3BOACTBEHHON W HAy4YHOW) AEATEIbHOCTH, TaK M Ui Lelel
camo00pa3oBaHuUsL.

2. B pe3yabTaTe M3y4eHHs AUCHUILIMHBI 00y4YalOmMICA MO MporpaMMe OakajaBpHaTa
HOJIKEH
Obnadams cnenyromumu oowexyromypusvimu (OK) koMneTeHIusIMHu:

- CrnocoOHOCTh K KOMMYHHUKAIIMH B YCTHOW U MHUCbMEHHOM (popMax Ha PYCCKOM H
MHOCTPaHHOM SI3bIKAX JJIS1 peHICHUS 3a/1a4 MEKIUYHOCTHOTO U MEXKKYIBTYPHOTO
B3aumoeiictus (OK-5).
3namo:

— OCHOBHBIE  CIOCOOBI ~ COYETAaeMOCTH  JIEKCHYECKHMX  €OUHHUI] W  OCHOBHBIC
cJ10BOOOpa3oBaTeNbHbIE MOICIIH;

— PYCCKHE SKBUBAJICHTHI OCHOBHBIX CIIOB U BBIPQXKEHUN PEUM B MPOLIECCE MEKIMYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJACHCTBUS,

— OCHOBHBIE MIPUEMBI U METOJIbI pepepUPOBAHHS U AHHOTUPOBAHUSI TUTEPATYPHI,

— TACCMBHYK) U aKTHBHYIO JIGKCHKY, B TOM 4YHCIE OOIIEHAYYHYI0O M CHEIHAIbHYIO
TEPMHHOJIOTHIO, HEOOXOAUMYIO JIUIsl paOOTHI HaJl TATIOBBIMU TEKCTAMU;

— TpHeMbl pabOThI C OPUTHHAILHON TUTEPATYPOI HA MHOCTPAHHOM SI3BIKE.

Ymemn:

— paboTaTh C OPUTHHAILHOM TUTEPATYPO HA MHOCTPAHHOM SI3BIKE;

— paboTaTh CO CIIOBapeM;

— BECTH TEpPEeNnuCKy Ha U3y4aeMOM SI3BIKE C IIENIbI0 MEXIMYHOCTHOTO U MEXKYJIBTYPHOTO
B3aUMO/ICHCTBUS;
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— BECTH PEYEBYIO ACATEIBHOCTh NMPUMEHHTENBHO K cepe ObITOBOM M MpodecCHOHANBHOM
KOMMYHMKAIUH.

Braoems:

— MHOCTPAaHHBIM SI3BIKOM Ha YPOBHE MEXKJIMYHOCTHOTO M MEXKYIBTYPHOTO OOIICHHUS,
HaBBIKAMH M YMEHHMSIMH DPEUYEBON NESATEIHHOCTH NPUMEHHTENIBHO K cdepe OBITOBOH U
npodeccuoHaTbHOW KOMMYHHUKALIMU, OCHOBAMH ITyOIIMYHON peyH;

— OCHOBaMH pedepupOBaHUS W AHHOTHPOBAHUS JIMTEPATyphl Ha W3y4aeMOM HHOCTPAHHOM
SI3BIKE.

3. Kpatkoe coaep:kaHue AUCUUNIUHBI:
Beenenue. Ilpenmer u posib nHOCTpaHHOTO s3blKa. KpaTkue mcropuueckue ceneHus o0
M3y4aeMOM S3bIKe. 3a/1a4i U MECTO Kypca B MOJArOTOBKE OaKallaBpa TEXHUKH M TEXHOJIOTHH.
Paznen 1. |.I'pammaTiueckue TpyAHOCTH U3y4aeMoOro si3blKa:
1.1 JInuHble, IPUTSHKATENBHBIE U IPOYNE MECTOMMEHUS.
CripsikeHHe T1aroja-cBs3KH.
WN3menenune rnarona-cBsS3ku B Qopmax Hacrosimero BpemeHH. OOpa3zoBaHuEe pa3iIMYHBIX
BHJIOBPEMEHHBIX (OpPM C TIOMOIIBIO TJarojia-cBsi3ku. OOpa3oBanue u ymnotpeOineHue Gopm
MacCUBHOTO 3ajora. Mi3MeHeHue riaroja-cBs3Kd B pa3IMyHbIX (popMax MpOIISANIero U Oy ylero
BpeMeHHU. [ aroy-cBsizka B OTpULIATENbHBIX MPEATIOKEHUSAX.
1.2 Tlopsinok cinoB B npeuioxkeHun. [IpsMoN MOpsiAoK CIIOB YTBEPAMTENIBHOTO MPEITIOXKEHHS B
pa3IMuYHBIX BUAOBpeMEHHbIX ¢Gopmax. H3MmeHeHune mopsiika CJIOB B BOIPOCUTENBHBIX
npemioxeHusx. [lopsgok clI0B U MOCTpOEHHME OTPHULATEIbHBIX MpeniokeHuil. DMdartnyeckue
KOHCTPYKIUH.
Paznen 2. ||.UreHne TeMaTHYECKIX TEKCTOB:
2.1. BeBenenue B cnenMaibHOCTD
2.2 1.1. MenneneeB
2.3. PXTY um. JI.11. Menaeneena
[lonatue o BuMaax 4YTEeHHs] HAa mpuMepax TeKCToB o Xumuu, /[.U. Menoeneese, PXTY um. JHU.
Menoeneesa.
AKTHBU3AIMS JTEKCUKH IPOYUTAHHBIX TEKCTOB.
Pa3nen 3. lll. [IpakTrika ycTHOM pedr MO TEMaM:
3.1. «I'oBopuM 0 cebey,
3.2. «B ropoue»,
3.3. «PalioH, rae 5 KUBY».
MoHosoruueckas pedb o TeMe «o ceder.
Paznen 4. |.I'pammaTrueckue TpYAHOCTH U3y4aeMoOro sI3bIKa:
4.1. Undunutu. ®opmsl nnpuauTHBa. [Ipogomkenusiii u nepdekTHbI HHGUHUTUB. DYHKINH
uHOUHUTHBA B mpemnoxkeHud. OOpa3oBaHue M ynorpeOieHHe HMHPUHUTUBHBIX OOOPOTOB TUIA
«CJIOKHOE TOMJIeXKAIEe» M «CJOKHOE JOIMOJIHeHHEe». BapuaHThl mnepeBoja HH(OUHUTHBHBIX
000pOTOB Ha PYCCKHIl SI3BIK.
4.2. Bunopemennsle (popMmsl riarosoB. OOpa3oBaHHe MPOCTHIX, MPOJOJDKEHHBIX, MEPPEKTHBIX U
neppeKTHO-NMPOIOJKEHHBIX BpeMeH. BompocuTenbHble NPEIOKEHUS B PA3IUYHBIX BPEMEHAX.
OO6pa3oBaHue OTpULIATENBHBIX (HOPM TJ1aroJia B pa3IMYHbIX BPEMEHaX.
Paznen 5. |l. 3yuatomiee ureHre HayqYHO-MOMYJISAPHBIX TEKCTOB MO BHIOPaHHOMN CIIEUAIBHOCTH.
IIpumepHas TeMaTHKa TEKCTOB:
5.1. «XuMuyeckasi TEXHOJIOTHsI U HAyYHbIE METObI»
5.2. «XUMHYECKOE IPEATIPUATHEY.
Pa3znen 6. |ll. IIpaktuka ycTHOM peun 1o Teme
6.1. «Cmyoenuecxas iHcuznw».
6.2. «Xumus, U3MEPEHUSI B XUMHUECKON TEXHOJIOTUN
Pazgen 7. |. 'paMMaTiueckue TpyAHOCTH U3y4aeMOro si3blKa:
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7.1. Tlpmuactus. Ilpuuactus Hactosmero u mnpomeaniero BpeMeHu. llepdextHbie (hopmebr
npuyactus. Mecto nmpuyacTui B NpeuloKeHUU. PasnuuHble BapuaHThl IEpeBOJA IIPUYACTHM Ha
pycckuii s3bIK. [IpuuactHbie 000POTHI ¥ IPUEMBI UX NIEPEBOA HA PYCCKUI SI3BIK.

7.2. CocnararenpHoe HakJIOHEHHE. POpPMBI cOClaraTelbHOIO HAKIOHEHHS B M3Y4aeMOM S3bIKE.
MogasbHble IJ1arosibl 1 UX HCIOJIB30BAHUE B IIPEIIOKEHHUAX B COCIIATaTEIbHOM HAKIOHCHUHU.
Tumel yCIOBHBIX HpeMIOKEHUM. BapuaHTel IepeBoJa NPEIIOKEHHM B COCIAraTeIbHOM
HAaKJIOHCHHUHU U YCIOBHBIX IPEUIOKEHUN.

Pa3nen 8. |l.M3yuaromiee yTeHrEe TEKCTOB MO0 TEMATHKE:

8.1. «Xumudeckas 1adopaTopusi».

8.2. «3mepeHust B criennaibHOMN J1ab0paTOPUN.
Pazgen 9. lll.IIpakTuka ycTHO# peun mo TeMam:

9.1. «CtpaHa n3y4aemMoro si3blKay,
9.2. «lIpoBeneHue AeI0BOM BCTPEUM,
9.3. «3akit0ueHNe KOHTPAKTa».
4. O0beM y4eOHOI JUCHUNJINHBI:

Bubl yu4eGHOM paGoThl B B Pacnipenenenne yacos 1o
3aueTHRIX | AKaJeM. cemMecTpaMm
eqUHUIaX | dYacax Cemectp 1 Cemectp 2
Ax.4acsl Ax.4achl
(BET) (BET)
O0masi TPya0eMKOCTh JHCHHUIIMHBI 8,0 288 144 144
10 Y4eOHOMY IJIAHY 4 (4)
Konraktnas padora (KP): 2,2 80 48 32
(1.3) (0.9)
Jlexuunm (JIek) - - - -
[Tpaktuueckue 3ausatus (113) 2,2 80 48 32
(1.3) (0.9)
CamocrositesibHas padora (CP): 4,8 172 96 76
2.7) (2.1)
Buja koHTpoJIs: 3a4eT / 3K3aMeH 1 36 3ayer ¢ JK3aMeH
OLIeHKOI 36
1)
Buibl yu4e6HON paGoTsI B B Pacnipenenenne 4acos 1o
3aueTHRIX | ACTPOH cemecTpaMm
OM.
eIUHMIIAX | dYacax Cemectp 1 Cemectp 2
Actp.yacel | AcTp.dachl
(BET) (BET)
O0masi TPpya0eMKOCTh IMCHHMILINHBI 8,0 216 108 108
M0 Y4eOHOMY IJIAHY (4) (4)
KonraktHas padora (KP): 2,2 60 36 36
(1.3) (0.9)
Jlexiuu (JIek) - - - -
[Tpaktueckue 3anstus (113) 2,2 60 36 36
(1.3) (0.9)
CamocrosiTeibHas padora (CP): 4,8 129 72 57
(2.7) (2.1)
Bun koHTpOJIs: 3a4eT / 3K3aMeH 1 36 3ayer ¢ JK3aMeH
OlIeHK O 36 (1)
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AHHOTanus padoyeil MPOrpaMMbl TUCHHILTHHbI
«@uaocodpusn» (61.5.02)

1. Hear aucuumiauabl «Pwiocodus» — cHOpMUPOBATH Y CTYIASHTOB KOMIUIEKCHOE
MIPEJICTAaBICHUE O POJIM M MecTe Quiocopuu B CHUCTEME TYMAHUTAPHBIX, CONUATBHBIX U
€CTECTBCHHBIX HAYK, [I03HAKOMHUTh HX C OCHOBaMH (PHIIOCO(PCKOTO 3HAHUS, HEOOXOTMMBIMH
JUTSL PEIICHUS TEOPETUICCKHUX U MPAKTHYSCKUX 3a/1ad.

2. B pe3yabTare M3y4eHUs TUCHUILUIMHBI 00yYAIOIIUIICA MO mMporpamMMe 0akajaBpuaTa
JOJIKEH:

Obnadams cnenyromumu oowexyromypusvimu (OK) komneTeHIusIMu:

— CHOCOOHOCTBIO HCIIOJIB30BAaTh OCHOBBI  (mitocockux 3HaHUH s (popMUpOBaHHS
MupoBo33pendeckoit nosuiun (OK-1);

— CIOCOOHOCTHIO HCIOJB30BAaTh OCHOBBI TPABOBBIX 3HAHWH B pa3IuMuHbBIX cdepax
nestenbHOCTH (OK-4).
3uame:

— OCHOBHOE COJIEp)KaHHE TJIaBHBIX (HIOCO(CKUX IIKOJ M HAINpPaBICHUH, TpPEIACTaBUTEICH
9TUX WIKOJI, CBS3b M pazinuue ux (uiocopcKkux HeH, CBSA3b HCTOPUKO-PHIOCO(CKHUX
KOHIICTIITUH ¢ COBPEMEHHBIMH TPOOJIeMaMyl HHIUBUAYATbHOW U OOIIICCTBCHHOMN KU3HHU.
Ymemo:

— TIOHMMaTh W AaHAJIM3WPOBATh MHPOBO33PEHYCCKHE, COIMAIbHBIE W HWHIWBHIyaTbHBIC
MpoOJIeMBl COBPEMEHHOW JKH3HH; TPaMOTHO BECTH JIMUCKYCCHIO, apryMEHTHPOBAHHO
OTCTanBaTh CBOIO MO3UIHIO [0 3HAYUMBIM (PUI0COPCKUM MpobdIeMaM COBPEMEHHOMN KHU3HHU,
OonHpasich Ha HapaOOTaHHBIA B HcTOpUM ¢uiocopuu Marepual; IPUMEHSTh MOJTy4YEeHHbIE
dbunocodckre 3HaAHUS K PEIICHUIO TPO(PECCHOHATBHBIX 3a/1a4;

Bnraoemy:

— TpenacTaBieHUsIMH O (unocopuu Kak Hayke U CHUCTEME LIEHHOCTEW, ee MEeCTe B CHCTEMeE
FyMaHUTapHOTO 3HAHUS; OCHOBaMH (UIOCO(PCKOTO  MBIIIEHUS; KaTeropualbHBIM
anmapaToM H3y4aeMoOW IJUCHUIUIMHBL, (UIOCOPCKUMU METOJaMHU aHalu3a pPasIHYHbIX
npoosieM, HaBbIKaMU (GUIOCO(CKOW KYIbTYPHI JJISI BBIPAOOTKH CHUCTEMHOTO, IIEJIOCTHOTO
B3IJIAJa Ha JEMCTBUTEIBLHOCTh U MECTO XUMHUU MU XUMHUYECKOM TEXHOJIOTMU B IEIOCTHOU
KapTUHE MUpA.

3. Kparkoe cogepxkaHue IUCUMILINHBI:

Beenenune. ®unocodus, ee MporcXoxkIeHUE U POJIb B 00IIECTBE.

Pa3znea 1. OcHoBHbBIE puitocopckme MKOJbI.

AnTtnunas ¢unocodust (mocoxpatuku, coductsl, Cokpar, Jlemokpur, [limaron, Apuctorens,
AITUHUCTHYECKU-pUMCKasi (unocodusi). OCHOBHbIE TPOOJIEMBI CpPEIHEBEKOBOW Quiocopuu u
anoxu Bo3poxaenus. @unocodus Hoporo Bpemern (XVII — XVIII BB.) Uneonorus [IpocsemnieHus.
Hemenkas knaccuueckas guinocodus. Pycckas punocodus XIX — XX BB. OCHOBBI MapKCUCTCKOM
¢unocopun. OCHOBHBIE HAIIPABIICHUS COBPEMEHHOU (uiiocoduu.

Pasznen 2. dusiocodckue KOHIENUNHA ObITHSA U TO3HAHMS.

[Ipobnema ObiTust B uctopuu Quiuocoduu. IloHATHS MaTepUAILHOTO U HMACATHHOIO.
OcHoBHble (unocopcKkue HaAMpaBlIEHUS: MaTepuainu3M U uaeanusM. [IpuHIMI T100aTBEHOTO
HBOJIIOIIMOHU3MA B COBPEMEHHOM Hay4yHOH KapTUHE MHUpA.

KoHuemniuu npoctpaHcTBa 1 BpeMeHU B HCTOpUH HUIocoGru U HaAyKH.

[Ipoucxoxaenue co3nanus. Ponb Tpyna B mMpoUCX0KI€HUN cO3HaHUs. Meanuctudeckue u
MaTepHUaTUCTHUYECKUe KOHIeNuu co3Hanus. Co3nanue u Mo3r. Co3HaTeabHOe U OecCO3HATENbHOE.
Coznanue u s136iK. CO3HAHUE U CAaMOCO3HAHUE.

KoHuenimu rHoceosorui B HICTOPUH GUIIoco(pun: ceHCyaan3M, paloHaIn3M, CKENTHIIU3M,
arHOCTHITN3M, KOHIIEMIIUS BPOKICHHBIX UACH, anpuopu3M. J(HuaneKkTuka Mo3HaHUS: YyBCTBEHHOE U
parmonanbHoe. OCHOBHBIE TEOPUH UCTUHBIL.

Pazpnean 3. IIpoGJiembl yesioBeka B puiocopuu.

14



YenoBek kak npenmer ¢unocodcekoro ananmmusza B uctopun ¢miocodpun. IIpoucxoxaenue
YeJoBeKa: NPUPOAHbIE M COLMAJbHBIE YCIOBUS aHTPONOCOLMOreHe3a. buonorndyeckoe u
COLIMAIbHOE B YeJoBeke. HIMBUA, MHIUBUAYAIbHOCTD, IMYHOCTD.

CMbICT KM3HM M TIpelHa3HaueHUe denoBeka. Ku3Hb, cMmepTh, OeccmepTue. J[Bmkenue
HEHACUJIMSI, €r0 POJIb B COBpeMeHHOM xu3HH. Llenn n nennoctu. CBo601a BOJIM U OTBETCTBEHHOCTD
nnaHocTH. HpaBCTBEHHBIE, PEIMTHO3HBIC, 3CTETUYECKHE IICHHOCTH.

Paznen 4. ®usocodus ucropum u oduecTBa

YenoBek B CHCTEME COIMAIBHBIX CBsA3eH. JIMUHOCTH W Macchl, cB0O0Ia M HEOOXOJMMOCTb.
dunocodust uctopun: GOPMALMOHHAS W NUBIIN3AIMOHHAS KOHICTIIIUN UCTOPUYECKOTO Pa3BUTHSL
[IporpeccucTckue W HUKIAYECKHE MOJENU pa3BuTHs. [noOanbHble MPOOIEMBbI COBPEMEHHOCTH.
Konmenmms ycToWduBOTO pa3BUTHS U CIIECHAPUH Oy IyIIETo.

O6uecTBo U ero crpykrypa. CouumanbHasi, HOJUTHYECKAs U AyXOBHas cepbl oOIIecTBa.
Konuenuuu rocynapcrsa B ucropuu guiiocockoir Mpiciu. ['paxkaaHckoe oOLIECTBO U MPaBOBOE
roCyaapcTBo.

Paznen 5. @unocopckue npodaeMbl XMMHU U XMMHYECKOH TE€XHOJIOT UM

Hayunoe u BHeHayuyHoe 3HaHMe. CTpyKTypa HaydyHOTO 3HaHHUS, €r0 METOJbl U (POPMBI.
Hay4HbIe peBOIOIUH 1 CMEHA THIIOB pallioHAIbHOCTH. Hayka B cOBpeMEHHOM MUpe. DTHKA HAYKH
Y OTBETCTBEHHOCTH YYECHOTO.

[IpoGmema cooTHOmIEHUS HAyKd W TexXHUKH. CoONMaNbHBIE TIOCIEACTBHS HAayJHO-
TEXHUYECKOTO Tporpecca. DTUIECKHE U SKOJIOTUIECKHE UMIICPATHBBI Pa3BUTHSI HAYKH M TEXHUKH.

MecTo XHMHH B CHCTEME €CTECTBEHHBIX Hayk. OCHOBHas mpoOiemMa XWMHUHU KaK HayKd H
npou3BojcTBa. Llenn u 3amaun xumuaeckoi TexHosoruu. Crenupuka XMMHKO-TEXHOJIOTHIECKOTO
3HaHUS: QyHAaMEHTAIBHOE U MPUKIAIHOE, SMITUPUIECKOE H TEOPETUIECKOE.

4. O0beM yuyeOHOH THCHMIINHBI:

B 3aueTHEBIX B akanem. B actponom.
Bue! yue6HOM paGoThI €IMHHUIIAX Yacax Yacax

O0masi TPyA0eMKOCTh AUCHUILIMHBI 10 5,0 180 135
y4eOHOMY IIaHY

Konraktnas padora (KP): 1,33 48 36
Jlexuunu (Jlek) 0,89 32 24
[Ipaktueckue 3anstus (113) 0,44 16 12
CamocrositesbHas padora (CP): 2,67 96 72
CaMocTosTENbHOE U3Yy4YCHHE pasiesion 2,67 96 12
JUCITUTLTUHBI

Buja xoHTpOJIA: 3a4eT / IK3aMeH 1,0 Jk3ameH (36) 27

AHHOTAIUA pado4yeid MPOrpaMMbl M CHUATIIHHBI
«Ucropus» (b1.5.03)

1. Heab mMcHUIUIMHBI — GOPMHUPOBAHUE Y CTYAECHTOB KOMIUIEKCHOTO MPEICTABIECHUS O POJIU U
MECTE UCTOPUHU B CUCTEME I'YMAaHUTAPHBIX U COLMAIBHBIX HAYK, KYJIbTYPHO-HCTOPHUUYECKOM
cBoeoOpazun Poccuu, ee Mecte BO BCEMUPHO-UCTOPUUECKOM IIpoliecce, 00 0COOEHHOCTAX U
OCHOBHBIX 3Talnax €€ UCTOPUYECKOIO Pa3BUTHUS; BBEIEHUE CTYIEHTOB B KPYI' HCTOPUYECKUX
npo0iieM, CBA3aHHBIX ¢ 001acThIO OyaylIel nmpodeccuoHaIbHON AEATEIBHOCTH.
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2. B pe3yabraTe u3yuyeHHus JAUCHHUILVIMHBI 00YyYamolUiics MO mporpamMmMe GakajiaBpuaTra
HOJIKeH:

Obnaoams crienyrouumu oouexyromypHoimu (OK) KoMmeTeHITsAMIE:

— CHOCOOHOCTh aHAIM3UPOBATh OCHOBHBIC JTalbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs 001IeCcTBA 1151 POPMHUPOBaHUS rpaxaaHckoi no3ummu (OK-2).
3uams:

— OCHOBHBIE HalpaBJICHUS, MPOOJIEMBI U METO/Ibl HCTOPUYECKON HAYKH;

— OCHOBHBIE ATaINbl U KIIOUEBbIe COOBITUS UcTOpuH Poccun u Mupa;

— 0COOEHHOCTH Pa3BUTHS POCCUHCKOTO TOCYIAPCTBA, BHIIAIONIUXCS JACATEICH OTCUeCTBEHHOM
Y BCEOOIIeH HCTOPHH.

Ymemo:

— COOTHOCUTH OOIIME HCTOPUYECKHUE TIPOLECChl H  OTACNbHbIe (DaKThl; BBIABISTH
CYIIIECTBEHHBIE YEPThl MCTOPUUYECKUX MPOIECCOB, SBICHUM M COOBITUMN; aHATIMU3UPOBATH
COLIMAJIbHO-3HAUMUMBIE MTPOOIIEMBI;

— (QopMynIMpoOBaTh U APTYMEHTHUPOBAHO OTCTAWBATh COOCTBEHHYIO MO3MIIMIO TIO Pa3TUYHBIM
npoOiemMaM UCTOpPUH.

Braoemy:

— TPEeACTaBICHUSMH 00 HCTOPUH KaK HayKe, €€ MECTE B CUCTEME TYMaHUTAPHOTO 3HAHUS,

— TPEeACTaBICHUSMH 00 OCHOBHBIX JTalax B UCTOPHH YEJIOBEUYECTBA U UX XPOHOJIOTHH;

— KaTeropuaJbHO-TIOHSITUMHBIM aIllapaToM H3y4yaeMOW JUCITUTIITNHBL,

— HaBBIKaMHU aHAJN3a UCTOPHUECKUX HCTOYHUKOB.

3. Kpartkoe coaep:kanne TUCIHHIIHHBI:

B conepkanme kypca BKITIOYAETCS MOHATHE 00 MCTOpUM Kak Hayke, 0 €€ MeCTe B CHCTEME

COLMAIbHO-TYMAHUTAPHBIX HAYK, U3J1aratoTCsi OCHOBBI METO0JIOTUN UCTOPUUYECKON HAYKH.

PackpeiBaeTcst conepkaHue U oOmias XapakTepHCTHKa OCHOBHBIX JTalloOB OTEYECTBEHHOM
ucropud. Hawano poccuiickoili rocyaapcTBeHHOCTH. KueBckas Pych. OTHOKyNbTypHBIE H
COL[MAIBHO-TIOJIMTUYECKUE TPOLIECCHl CTAHOBJIEHHMS POCCHMCKOM TocynapcTBeHHOCTH. [lpuHsAtne
XpUCTHAHCTBA.

Pycckue 3emmm B XII — mawame XVI BB. OOpazoBanme Poccmiickoro rocymapcTBa, €ro
ucropuueckoe 3HaueHue. Poccust B cepeaune XVI — XVII BB.

Poccniickoe rocymapctBo B XVIII Beke — Beke MojaepHM3AIMd M TpocBemeHus. Pedgopmbr
Iletpa | kak mepBas MOMNBITKA MOJEPHU3ALMU CTpaHbl, €€ ocoOeHHOCTH. DopMUpOBaHUE
Poccuiickoit umnepun. OCHOBHBIE HAIIPABJICHUS «EBPONEU3ALUN» CTPAHBI. DBOJIIOIUSA COUUATBHOM
CTPYKTYpBI o0miecTBa. JlanpHelee pacimmpenne rpanuil Poccuiicko nMmnepum.

Poccuss B XIX cronerun. IlpombimnenHsiii nmepeBopor B EBpome um Poccum: oOmiee u
ocobenHoe. Baxueiimme ycrnoBusa nepexona Poccun k MHIyCTpUaabHOMY OOIIECTBY — peLICHHE
KPECThSIHCKOTO BOIIPOCA U OIPAaHUYEHHE CaMOJeprKaBHs. [[IUTENbHOCTh, HEMOCIEA0BATEIbHOCTD,
IUKIUYHOCTh Tporecca OypixkyasHoro pedopmupoBanus. Ponb cyObekTuBHOro (Qaxtopa B
npeogosieHuu otctaBanus. Pedopmbr XIX Beka, ux 3HadeHue. OOmecTBeHHbIC ABMXKEHUS B XIX
BEKE.

Poccuss B navane XX Beka (1900 — 1917rr.). OcoOGeHHOCTH COLHMATBLHO-IKOHOMUYECKOTO
pasButus Poccuu B Hauane XX Beka. O0BEKTUBHAS MOTPEOHOCTh UHIYCTPUATBEHON MOIEPHU3AINH
Poccun. CootHomenne nonutudyeckux cui B Poccum B Hawane XX Beka. Hapacranuwe kpusuca
camonepxkaBus. IlepBas poccuiickas peBomonus. OOpa3oBaHHE TOJUTHYECKUX MapTUM.
l'ocynapctBenHass nyma Hayana XX BeKa Kak IEPBbI ONBIT POCCHUKUCKOrO MapiamMeHTapu3Ma.
CronbmuHckas arpapHas pedopma. IlepBas mupoBas BoWiHa M ywactue B Heil Poccum.
®eBpanbckas peoitouus 1917r. u KopeHHbIE U3MEHEHHUS B TIOJIMTUYECKOM KU3HU CTPaHBL.

@®opMHpoBaHHE U CYIIHOCTb coBeTckoro crpost (1917-1991rr.). IloaroroBka u mobGena
OxTs16pBsCcKOro BoopykeHHoro Bocctanus B [lerporpane. II Beepoccuiickuii cbe3n CoBETOB U €ro
pelieHns. DKOHOMHUYECKass W ColuajdbHas TOJMUTHKA OOJBIIEBUKOB. [paxkaaHckas BOWHaA H
uHocTpanHas wuHTepBeHuusa. Cynpba u 3Hauenume HOIla. VYTBepknenue oaHOMAPTUHHON
nommtudeckoit cuctembl. ObpazoBanne CCCP. Ilonutndeckas 60oprba B mapTUH U TOCYAApCTBE.
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CCCP B roasl nepBbix msatmieTok (kouer 20-x rr. — 30-e rr.). ®opmMupoBaHue pexuma JTHIYHOU
Biacty CTaquHa U KOMaHAHO-aAMHHUCTPATUBHOM CUCTEMBI YIPABIEHUS rOCYJapcTBOM. BHemHss
nommtuka CCCP B 20-30-e rr. CCCP Bo BrOpoii MupoBoii u Benmkoit OTeuecTBeHHOH BOMHE.
W3meHeHne COOTHOLIEHUs CUJI B MHUpPE IIOCIE€ BTOPOM MHUPOBOM BOMHBI. Hauvano «xomomHou
BOMHBDY. TpynHoctu nocineBoeHHoro passutuss CCCP. YxkecroueHue MOIUTUYECKOTO pexuMa U
UJE0JIOTUYECKOr0 KOHTPOJIsl. [lonbITKM OOHOBIEHUS «TOCYJApCTBEHHOTO coluanu3mMa». XX cbe3]l
KIICC wu ocyxnenue kyiabTa JuuHoctd CramuHa. «OTrenens» B JyXOBHOW — cdepe.
OkoHOMHUYeckue pedopmbl cepeanHbl 60-x roaoB, MPUYMHBI MX He3aBeplleHHOCTH. Hapacranme
KPHU3HCHBIX SIBJIEHUH B coBeTCKOM oOmiectBe B 70-e — cepeaune 80-x ronos. BHemHssa nonutuka
CCCP B konue 60-x Hagane 80-X IT.: OT pa3psiKd K 0OOCTPEHHIO MEXIYHAPOIHONW OOCTaHOBKH.
«Ilepectpoiika»: CyIIHOCTb, ILI€JIM, 3aJa4d, OCHOBHbIE OJTambl, pe3ynabTarhl. Pacmax CCCP.
O6pazosanue CHI'.

CraHoBieHHe HOBOU poccuiickoil rocymapctBeHHOCTH (¢ 1991- mo HacTosmiee Bpems).
JInbGepanbHas KOHUENIUS POCCUMCKUX pedopM: mepexos K pbIHKY, (OPMUPOBAHNE TPAXKIAHCKOTO
oOuiecTBa U MpaBoBOTro rocyaapcersa. «lllokoBas Tepanus» 3KOHOMUYECKUX pedopM B Havase 90-x
rojoB. Korcturymus Poccuiickoit  ®enepammm  1993r. MexHaMOHABHBIE  OTHOIICHHUSL.
[Tonutnyeckue mapTuu M oOLIEeCTBEHHbIE ABWKEHUs Poccun Ha coBpeMeHHOM stane. Poccust Ha
IIyTH MOJIepHU3auu. Poccus B cucteme MUPOBOM SKOHOMHUKH M MEKTyHAPOAHBIX CBS3EH.

4. O0beM y4eOHO# JUCHUNJIMHBI:

Buner yue6HOM paboTh B 3aueTHBIX B akanem. B actponowm.
eIMHHIIAX gacax gacax

OO6mas TPyA0eMKOCTh TUCIHHIJIHUHBI 10 4,0 144 108
y4eOHOMY IJIAHY
Konraktnas pabora (KP): 1,3 48 36
Jlexuunu (Jlek) 0,9 32 24
[Tpaktuueckue 3ansatus (113) 0,4 16 12
CamocrositesibHas padora (CP): 1,7 60 45
Pedepar 0,6 20 14
[TonroroBka K KOHTPOJIBHBIM paboTam 0,3 10 7,5
CamMocTosTeTbHOE H3yYeHUE Pa3/IeiioB 0,8 30 22,5
JUCIMILTAHBI
Bua koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 Ix3ameH (36) | Dx3amen (27)

AHHOTanus padoyeil NporpaMMbl JTUCUUILTAHBI
«®u3nyeckas KyJabTypa u cnopm (51.5.04)
1. Ilean TUCOMIJIMHBI.

- OBJIaJICHUE METOAOJIOTUEe HayYHOTO O3HAHUS (PU3HUECKON KYIbTYphI U CIIOPTA;

- OBJIAJICHUE CHCTEMOM MPAKTUYECKUX YMEHHUH U HaBBIKOB, OO0ECIEUMBAIOIINX
COBEPIICHCTBOBAHUE MCUXO(DU3UUECKUX CITIOCOOHOCTEH;

- pa3BHUTHE CIIOCOOHOCTEH HCIOIB30BATh pa3HOOOpasHbie (GOPMBI PU3NYECKOM KYIbTYPHI,
CIOpPTa U TypHU3Ma JAJsl COXPAaHEHMS M YKPEIUIEHHS CBOETO 3/0pPOBbS M 3/I0POBbS CBOMX
OJM3KUX B MOBCETHEBHOM JKU3HU M MPO(ECCHOHAIBHON AEATEIbHOCTH

- (dopMupoBaHHE MOTHBAIIMOHHO-IIECHHOCTHOTO OTHOLIEHHS K (U3UYECKOH KyIbType,
($u3nYecKOMy COBEPIIEHCTBOBAHUIO W CaMOBOCIMTAHMIO, YCTAaHOBKAa Ha 3/I0pOBBIH 00pa3
KU3HU.

2. B pesyabrare HM3ydeHHH
O0akajiaBpuaTa J0JI/KeH:
Obnaoams cnenyromumu odowexyromyprsvimu (OK) koMmeTeHIusIMu:

- CMOCOOHOCTh K caMoOpraHu3aiuu u camooopasosanuto (OK-7);

- CMOCOOHOCTh HCMOJIB30BaTh METOABI M CpeAcTBa (DU3MYECKOM KyAbTYpHI JUIs
o0ecrieueHns MOJTHOLIEHHOH comanbHO# 1 npodeccuonansHo# nesrensHoct (OK-8).

AUCHMIUIMHBI  00y4amomuiicd 10 mporpaMmme
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3uamo:

— HayYHO-TPAKTUYECKUE OCHOBBI (DU3MUECKOHN KYIbTYPHI U CIIOPTA;

- COIMAIILHO-OMOJIOTUIECKIE OCHOBBI (PU3MUYECKON KYJIBTYPHI U CIIOPTA,

— BIIUSIHAE O3J0POBUTEIBHBIX CHCTEM (DU3MYECKOTO BOCHUTAHHUS HA YKpPCIUICHHE
3I0POBBSI, TPODUIAKTHKY MPOPECCHOHATBHBIX 32a00JICBaHUN U BPEIHBIX IIPUBHIYCK;

- cmocoObl  KOHTPOJII W OUEHKHM  (U3UYECKOTO  pa3BUTUS M (PU3HUECKOU
MOJrOTOBJICHHOCTH;

— MpaBWjia U CIOCOOBI TUIAHUPOBAHUS WHAMUBUIYAJIBHBIX 3aHATUU PA3IUYHON IIEJIEBOM
HaIpaBJIEHHOCTH;

— UCTOpUI0 (DHU3MUECKON KYyJIbTYphl W CIIOPTa, WMETh TPEACTABICHUE O 3HAYMMBIX
CIIOPTHBHBIX COOBITUSIX HE TOJIBKO CBOEH CTpaHbl, HO U MHUPOBOTO YPOBHS; Ba)KHEHIINE
JTOCTH>KEHHS B 00JIACTH CIIOPTA;

- cioptuBHble Tpaguuuu MXTU-PXTY um. .M. MenaeneeBa, NOMHUTh O MOJBUTax
CIIOPTCMEHOB B rojibl Benukoit oredecTBeHHOM BOMHBI 1941-1945 rr.

Ymemns:

- CaMOCTOSITEJIbHO 3aHUMAThCSI PU3NUECKON KYJIBbTYpOH U CIIOPTOM;

- OCYIIIECTBJISITh CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETO OpraHW3Ma U COOJI0aTh MpaBuUiia
TUTHUEHBI U TEXHUKU 0€3011aCHOCTH;

- OCYIIIECTBIISITh TBOPUYECKOE COTPYIHUYECTBO B KOJJIEKTUBHBIX (opMax 3aHATHH
¢buznyecKoil KyJabTypoil U CHOPTOM.

Braoems:

— CpeICTBAaMU ¥ METOJAaMHU YKPEIJICHUS HWHIUBHIYAIBHOTO 3J0POBBS, (U3HYECKOTO
CaMOCOBEPILICHCTBOBAHUS;

- JNOJKHBIM ~ ypOBHEM  (PU3MYECKOH  MOATOTOBIEHHOCTH, HEOOXOIUMBIM ISt
KauyeCTBEHHOTO YCBOEHHUS Mpo(ecCHOHaIbHBIX YMEHUIM U HABBIKOB B Ipoliecce 00ydeHHs B
By3€, JUIsI 00ECTICUCHHsI TOJTHOLIEHHON COIMAIbHON M Mpo(eCcCHOHATBHON JeATEIHhHOCTH
MOCJIe OKOHYaHUS Y4eOHOTO 3aBE/ICHUSI.

3.  Kparkoe cogep:kaHue 1uCHUILINHBI
Pa3nesnl fucoumINHbI 1 BUABI 3aHATHI

Paznen HaszBanue momyist Bcero YacoB
Jlex MII3 |[II®IT | KP
1. [Ipeamer «Puszndeckas KyiabTypa u 18 2 6 9 1
criopt. Uctopuss ®KuC
2 OCHOBBHI 37J0POBOTO 00pa3a KU3HU 18 2 6 9 1
(302K)
3 buonorudeckne 0CHOBBI 18 2 6 9 1
(bu3nyecKoi KyabTyphl U CIIOpTa
4 [IpodeccrnonanbHO-IPUKIIATHAS 18 2 6 9 1
(duznueckas KylbTypa u CHOpPT
Bcero uacos 72 8 24 36 4

Kaxnplii pazaes nporpaMmMbl HMeeT CTPYKTYPY:
- JIEKIIUU WA TEOPETUUYECKUM pa3/et;
- TMPaKTUYECKH pa3fesl, COCTOMT H3: METOJAUKO-TpakTHueckux 3aHsaTuil (MII3) u ydebHO-
TPEHUPOBOUHBIX 3aHATUH (MpodeccuoHaNbHO-TIpUKIaaHas pusndeckas nmoarotoska, [IITDI);
- KoHTpoJbHBIH pa3aen (KP).

Teoperuueckuii paszgen GopMUpyeT CHCTEMY HAYYHO-TIPAKTHUYECKUX U CIEIUATbHBIX
3HAaHWUH, HEOOXOJMMBIX JII1  TIOHMMAaHHWS  IMPUPOJHBIX M COIMAIBHBIX  IPOIIECCOB
(GyHKIIMOHUPOBaHUS (DU3MUECKON KYNbTYphl OOIIECTBA M JIMYHOCTH, YMEHHS WX aJalTHBHOTO
TBOPYECKOTO  MCMOJB30BaHUS  JIII  JIMYHOCTHOTO W NPO(ECCHOHAIBLHOTO  Pa3BUTHS,
CaMOCOBEPILIEHCTBOBAHUS, OpPraHU3alliyd 3JI0POBOTO 00pasza >KM3HHU TMPHU BBHIMOJHEHUH Y4eOHOU,
podecCHOHANBHON U COITMOKYIBTYPHOU NS TENEHOCTH.
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MeToauKO-IPAKTHYECKHEe 3aHATHSA IPEIyCMAaTPUBAIOT OCBOCHUE OCHOBHBIX METOJOB U
cioco0oB (OpMHpPOBaHUS Y4EOHBIX, NMPO(PECCHOHANBHBIX W >KU3HEHHBIX YMEHHA M HaBBIKOB
cpeacTBaMu (PU3UUECKOM KYIBTYPHI U CIIOPTA.

Ha MeToauko-npakTHYeCKUX 3aHATUAX YACIAETCSI BHUMAaHUE:

- OCHOBHBIM IIP00JIeMaM CIIOPTUBHOM TPEHUPOBKY;

- BIMAHUIO (PM3WYECKUX yIpaXHEHHWH Ha (HopMHpOBaHHE MPOPECCHOHATBHBIX KauyecTB OyayIIero
CIELMAJIUCTA U JINYHOCTH 3aHUMAIOIETOCS;

- BO3JICHCTBHIO CpPEICTB (PM3MYECKOTO BOCIUTAHHUS HA OCHOBHBIC (DU3MOJIOTHUECKUE CUCTEMBI U
3BEHbsI OIIOPHO-JBUTATEIIBHOIO AIIapaTa, 3aHUMAarOIIEeT0Cs;

- BOIIpOCaM IPOBEJEHUS COPEBHOBAHMH (MpaBuia COPEBHOBAHWI, CHCTEMa pPO3bIIPHILIEH,
omnpeneneHue noodeauTesneil, 000py10BaHNE U UHBEHTAPh).

IIpogeccuonaibHO-NIPUKIAAHAA TOATOTOBKA TIPOBOJUTCS € ydeToM Oyaymieit
podeccuoHaIbHOM 1eATENbHOCTH CTY/IEHTA.

Y4eOHO-TpEHUPOBOUHbIE  3aHATHS ~ Oa3upyloTcd  Ha  HIMPOKOM  HCIIOJIb30BAHUU
TEOPETUYECKUX 3HAHUM M METOJUYECKUX YMEHMH, Ha TNPUMEHEHHHM pPa3HOOOpa3HBIX CpPEJCTB
(bU3UYEeCKON KyIbTYpbl, CHOPTUBHOU U MPO(HEeCCHOHATHLHO-TIPUKIATHON (U3HUYECKON MOITOTOBKH
CTYJICHTOB.

KonTpoabnsblii pa3zaen. KputeprueM ycreniHocTu 0cBoeHHs yueOHOTO MaTepuaia siBsieTcs
OLICHKa IMIPENoJiaBaTels, YUUTBIBAIOUIAS pe2YIAPHOCMb NOCewjerus 0053amenvhblx YYyeOHbIX
3aHAMUL, 3HAHUM TEOPETUYECKOTO Pa3/iesia MPOTPaMMBbl U BBITIOJIHEHHE YCTAHOBJIEHHBIX HA JAHHBIN
CeMeCTp KOHTPOJIbHBIX TECTOB OOIIe (PU3NYECKON U TEOPETUYECKON MOATOTOBKU Ui OTIEIbHBIX
TPy Pa3IM4YHON CIIOPTUBHOM HanpaBieHHOCTU. KP BXOAUT B IpakTH4eCKue 3aHATHS.

4. O6beM yueOHO THCUMTINHBI:

B B | VI
Bupr yue6HO# paboThI 3aUETHBIX | aKaJeM. | CEMEeCTp | CeMecTp
eIMHMIIAX | dYacax
OO6mas TPyA0eMKOCTh TUCIHIJIHHBI 110 2,0 72 36 36
y4eOHOMY IJIAHY
Konraktnas pa6ora (KP): 2,0 72 36 36
Jlexuun (Jlek) 0,5 8 4 4
[Tpaktuueckue 3ansarus (113) 1,0 60 32 32
Buja KoHTpoOJIsA: 3a4eT / IK3aMeH 3auer 3auer 3auer
B B | VI
Buiel yaeOHOM pabOThI 3aYETHBIX | aCTPOH. | CEMECTp | ceMecTp
eIMHMIIAX | dYacax
O0mas TpyA0eMKOCTb M CIHMIIJIMHBI 110 2,0 54 27 27
Y4eOHOMY ILIAHY
Konraktnasi pabora (KP): 2,0 54 27 27
Jlexuun (Jlek) 0,5 6 3 3
ITpaxtuueckue 3ausatus (113) 1,0 45 22,5 22,5
KoHTponbHbIN pa3fen, BXOAUT B ayIMTOPHBIE 0,5 3 15 15
3ansatus (KP)
Buja koHTpOJIA: 3a4eT / 3K3aMeH 3auer 3auer 3auer

AHHOTAIUSA Y4e0HOH MPOrpaMMbI TN CIIUTLIHHBI
«Matematuka» (b1.5.05)

1. Ieab TUCHMIIMHBI — ABISCTCS (POPMUPOBAHUE Y CTYJACHTOB CUCTEMbI OCHOBHBIX IMOHITHH,
UCTIOJB3YEMbIX JUISI TOCTPOCHUS BaXHEUIIMX MAaTEMaTHYSCKHX MOJeNIeH, W yMEHHS
UCIIOJIb30BaTh MATEMaTHUECKHE METO/IbI /ISl ONTUCAHUS PA3JIUYHBIX MPOLIECCOB.

2. B pesyabrare m3y4yeHusi THCHHILTHHBI O0YyYaWIIMiiCA MO MporpaMMe fakajaBpHuarta
JOJIKEH .
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Obnaoams crienyrouumu oouenpogeccuonanvuvimu (OIIK) komneTeHIHsIMHA:

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUHUIUIAH B ipodeccruonanboi aesreapbHoct (OITK-1).
3uams:

- OCHOBBI (P PEepeHINATHHOTO U UHTETPATBHOTO UCUUCIEHHS, MU HepeHINATBHBIX
YPaBHEHUM;

- MaTeMaTHYeCKUe TEOPHUM W  METOMABI, JIeKAllMe B OCHOBE IOCTPOCHHS
MaTeMaTUYECKUX MOJICNICH;

- OCHOBBI IPUMEHEHHUSI MATEMAaTHUECKUX MOJIENICH 1 METOIOB.
Ymemy:

- BBIOMPATh MaTeMaTHYECKUE METOIbI, TIPUTO/IHBIC /ISl pEIIeHUs] KOHKPETHOH 3a/1a9u;

- WCTIONb30BATh MAaTEMaTHYECKHUE TIOHSATHS, METOIABl M MOJAETH JUIS OTHMCAHUS
Pa3IUYHBIX MTPOLIECCOB;

- BBISIBJIITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, JISKAIIMEe B OCHOBE KOHKPETHBIX
MIPOLIECCOB;

- WCTIOJIH30BaTh OCHOBHBIE METO/IbI CTATUCTHYECKON 00paObOTKHM JaHHBIX;

- MPUMEHSTh MaTEMAaTHYECKHE 3HAHUS Ha MEKIUCIUTUIMHAPHOM YPOBHE.
Bnraoemy:

- OCHOBaMH  (pyHIAMEHTaJIbHBIX  MaTEeMAaTHYECKHX  TEOpUH W HaBBIKAMH
HCI0JIb30BAHUS MaTeMaTHYECKOT 0 anmnapara;

- METO/IaMU CTaTUCTUYECKON 00pabOTKH MH(POPMALIUH.

3. Kpartkoe conepxanne TuCHMNIHHBI:

1 CEMECTP

1.BBenenue.

IIpenmer u wmetoabpl MaremaTuku. OmNMcaHUE OCHOBHBIX paszaenoB Kypca. IlpaBunma wu
TpeOOBaHUs IPU U3YUYEHUU Kypca.

2. D1eMeHTBI aJredpbl.

UucnoBble MHOXeCTBa, KoMIUIeKCHbIe uncia. Onpenenutenu II m Il mopsimkoB. BekTopsbi:
OCHOBHBIE TIOHATHUS, CKaJspHOE, BEKTOPHOE M CMEIIaHHOE TPOU3BEICHHUS BEKTOPOB.
Ananutuyeckas reOMETpus: MpsiMasi Ha TUIOCKOCTH, KpuBble I mopsinka. Marpunsl: aelicTBus Haj
MaTpullaMH, TMpHUBEIEHUE K CTynmeH4yaromMy Buay u Buay [aycca. Panr marpunmsl. OOpaTHas
marpunia. Teopema Kponekepa-Kamemnu. Pemenue cucreM JIMHEWHBIX — aireOpamdecKux
ypaBHeHui. CoOCTBEHHbIE Uncia U BEeKTOpbl. KBagpaTuuHbie (GOPMBIL.

3. ®yukuus ogHoii nepemennoi. lpenen pynkuuu. HempepbiBHOCTH QYHKIIUM.

Oynkuus. CriocoOsl 3ananus Gynkuuu. [Ipenen dynkuuu B Touke. OJHOCTOPOHHHE MPEIEIBI.
[Ipenenst Ha OeckoHeuHocTH. beckoHeuHo manbie U OeckoHeYHO Oouibive (YHKIUU, UX CBOMCTBA
u B3auMHas cBs3b. CBoiictBa mpeaenoB. IlepBblii M BTOpPOW 3aMeyaTellbHbIE MPEICIbI.
HenpepeiBHOCTh (yHKIIMM B TOYKE M Ha MHpoMmexyTke. CBOICTBa (yHKUUN, HEMpEphIBHBIX Ha
otpeskax. Touku pa3pbiBa GYHKINUU U UX KIACCHPUKAIUS.

4. IndppepennuaibHoe ucuncjieHue GQyHKIMU OIHON epeMeHHOM.

[IpousBosHas (QyHKIMM, ee TeoOMETPUYECKMH M MeXaHuuyeckuil cwmbici. [IpaBuina
middepennunpoBanus. Tabnuua OCHOBHBIX NPOM3BOAHBIX. Jluddepenunan QyHKIUM, ero
OpUMEHEHUs K  NpUOJMKEHHBIM  BBIYMCICHMSM. VIHBapumaHTHOCTH  (OpPMBI  NEPBOTO
mipdepennnana. I[IpomsBomnas cinoxkHoi  QyHkumu. duddepenunpyemocts  pyHKIMU:
oTpesieNieHue, TeOPeMbI O CBSI3U TUPPEpEeHIIUPYEMOCTH C HEMPEPHIBHOCTBHIO U C CYLIECTBOBAHUEM
pou3BoiHOM. OCHOBHBIE TeopeMbl TuddepeHnnaibHoro ucuncnenus: Poms, Jlarpamxa, Komm.
IIpaBuno Jlonurans (packpbiTue HeompeneneHHocteil). IIpou3BoJHbIE BBICIINX MOPSAKOB.
JlokanbHbIi 9kcTpeMyM ¢GyHKIHMU. HeoOxoanMble U JOCTaTOUYHbIE YCIOBUS 3KcTpemyMma. [IpaBuino
UcclieIoBaHus (PYHKIIMM Ha MOHOTOHHOCTh U 3KCTpeMyM. IIpH3HAKM BBIMYKJIOCTH M BOTHYTOCTH
¢ynkumu. Toukn mnepernba. HeoOxoammoe M JOCTaTO4YHOE YCIOBUS Tepernda. ACHUMOTOTHI
GyHKIMHU, UX BUIBI U cllocoObl HaxoxaeHud. OOmas cxema uccienoBaHus GyHKIMNA, TOCTPOESHUE
UX IrpaKoB.
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S. MaTerpajibHoe ucuncjieHue GQyHKIMU OAHOM IepeMeHHOI.

[TepBooOpasznas (ynkus. HeonpeneneHHbI UHTETpan U ero cBoicTBa. Tabimila OCHOBHBIX
UHTErpajoB. MeToabl MHTErPUPOBAHMS: HENOCPEACTBEHHOE HWHTETPUPOBAHHUE, WHTETPUPOBAHUE
MOJICTAHOBKOM, HWHTETPUpPOBAaHUE IO dYacTsM. VHTerpupoBaHue palHMOHAIBHBIX JpoOeit.
WHuTerpupoBanue HEKOTOPHIX HPPALMOHAIBHBIX U TPUTOHOMETpUYECKUX (yHKIUI. OnpeneneHHbi
WHTETpaJl, €ro reomeTpuueckuii cmpici. CBoMCTBa onpeaeneHHoro unrerpaia. @opmyna Herorona-
Jleiionnna. Teopema o cpenHeM 3HaYCHHH. 3aMeHa TIEPEMEHHOW M WHTETPUPOBAHUE 1O YACTSM B
onpe/ieieHHOM uHTerpane. [IpuinoxkeHus: onpeneneHHOro MHTErpana K BBIYUCICHUIO IUIOIIAJE
wiockux Quryp. I[loHSATHE HECOOCTBEHHBIX HMHTEIPAJIOB: OIPEACICHUS, CBOWCTBA, METOJBI
BBIYHCIICHUS.

2 CEMECTP

1. nddepenuuanbHoe ucuncienue GyHKIUH HECKOJIbKHX MepeMeHHbIX. JJIeMeHTbl Teopuu

noJsl.

OyHKIMM JBYX U Oojee MEepeMEeHHbIX: OINpeAesieHue, o00JacTb OIpeaeseHus, o01acTh
M3MEHEHHUs], TeOMETpUYEcKas UHTepIpeTanus, TuHuK ypoBHs. [Ipenen pynknuu B Touke. YacTHbie
MpoM3BOJIHEIE (Ha mnpumepe (QYHKIMM JBYX NepeMeHHbIX). Juddepennupyemocts (yHKIMN
HECKOJIbKUX NepeMeHHbIX. [loctatounsle ycnoBus nuddepenunpyeMoctd. [lonHas nmpousBoaHas.
[IpousBonnas cnoxHoW ¢yHkiuu. IlomHeiit  auddepennuman. HHBapHAaHTHOCTH  MOJHOTO
muddepennirana. AHATUTAYECKUA TpU3HAK monHoro muddepennuana. JuddepennupoBanne
GyHKIMM OJHOM M JBYX NEPEMEHHBIX, 3a/JlaHHON HesBHO. YacTHble MPOU3BOAHBIE U TIOJHBIE
muddepeHnransl BHICIIMX MOPSAKOB. TeopemMa O paBEHCTBE CMEIIAHHBIX MPOU3BOAHBIX (IS
GyHKIMM JByX TmepeMeHHbIX). JIokalnbHble OJKCTpeMyMbl (YHKIUU JIBYX [E€PEMEHHbIX:
HE0OX0/IMMO€ U JIOCTaTOYHOE YCJIOBHS SKCTpEMyMa. YCJIOBHBIA 3KCTpEMyM (METOJ MHOKHUTEIeH
Jlarpanmka). HambGompiiee 1 HanmMeHbIee 3HaYeHHE (YHKIIMKM B 3aMKHYTOW oOsactu. OCHOBHBIE
noHsaTuss teopun noJa. CkamsipHoe mose. [loBepxHoctu M JmHUM ypoBHA. [IpomsBogHas mo
HanpapJeHU0. ['pagueHT CKaIApHOro MoJjs U ero cBoicra. BekropHoe nose. /[uBepreHuus mos.
Potop nons. CBsizb MeX 1y rpaueHTOM M IPOU3BOJHOM MO HAIIPABJICHUIO.

2. KpaTHble MHTErpaJjbl.

JIBOWMHOM MHTErpa: onpeAesieHue, FeOMETPUUECKUN CMBICII, CBOMCTBA. BbIunciaenrue 1BOMTHOTO
HMHTErpajla B JIEKapTOBOM M MOJISIpHOW cucrtemax koopauHaT Muterpan Ilyaccona. TpoiiHoi
WHTETpaJl: ONpeAeJeHNue, TEOMETPUUECKUI CMBICI, CBOMCTBA. BbIUMCIEHHE TPOMHOTO MHTErpaja.
[Ipunoxenus: ABOHOTO U TPONHOTO UHTETPAJIOB.

3. KpuBoJiuHeiiHbI€e ¥ IOBEPXHOCTHBIE HHTErPAJIbl.

KpuBosmHeHbINH HHTETpa 10 KOOPAUHATAM: OIIpeIeIICHUE, CBOMCTBA, BrIuKcIeHue. Pabora B
cuwioBoM tmone. Popmyna ['puna. KpuBoiumHEHHBIE HHTErpayibl, HE 3aBUCALIME OT IMYTH
uHTerpupoBanus. [loTeHnuanbHas QyHKUMsS, TOTeHIMaIbHOe moje. [loHsTHe MOBEPXHOCTHOTO
unrerpasna. [lotok Bekrtopa uepe3 mnoBepxHocTb. Teopema [Maycca-Octporpanckoro. ®opmyna
Crokca.

3 CEMECTP

1. IlnddepenunanbHbie ypaBHEHHUs IEPBOro MOPSIAKA.

Huddepenuunanpiple  ypaBHEHHS: TOPSAOK, pEIIeHHe, TeopeMa CyLIECTBOBAaHUS U
€IMHCTBEHHOCTH peweHus. 3anada Komm. VYpaBHEHHS ¢ pa3feisOlUMUCA II€PEMEHHBIMU.
Onnoponuele auddepenuunansupie  ypaBHeHus. JluneliHble auddepeHnanbible  ypaBHEHUS
MIEPBOTO MOPSAIKA. YPaBHEHUS B MOJNHBIX T depennanax. IHTer pupyrommuid MHOKHUTEb.

2. ludpepennnaiabHbie ypAaBHEHHSI BTOPOI0 H N-T0 MOPSAKA.

JuddepeHnnanbaple  ypaBHEHUS BTOPOro TMOPsJIKA, JOMYCKAIOLIUME MOHWKEHHE MOpsKa.
JIuneitnsle auddepeHnnanbHpie ypaBHEHHsT BToporo mopsiaka. CpoiictBa peuieHuil. JluHeliHas
He3aBUCUMOCTh QyHKIMH. Omnpenenurens Bponckoro. CTpykTypa oOILIero pemieHus JHMHEHHOTo
middepeHnnanbHble  ypaBHEHHS BToporo mnopsaka. (DyHJaMeHTalbHas cHCTEMa pelIeHHH.
JIuneiinble oaHOponHBbIE IU(epeHIaIbHbIe YpaBHEHUs BTOPOro TMOpPsAKAa C MHNOCTOSHHBIMU
KoapduIMeHTaMH: MOCTpoeHue obmiero pemieHus. Meron Oitnepa. JIuHeiiHble HEOIHOPOIHBIE
middepeHnnanbHble ypaBHEHHsS BTOPOTO MOpPsiAKa C MOCTOSIHHBIMU Ko3(duuumentamu. Obmiee u
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YaCcTHOE pelIeHHs] HEOJHOPOIHBIX ypaBHeHMH. JluHelHble nuddepeHnuanbable ypaBHEHUS N-TO
MOpSAZIKA: CBOWCTBA pEIICHUH, TEOPEMBI O CTPYKType OOILIero peHIeHUs, METOJ| BapHallH
noctosiHHbIX. JIuHelnble auddepeHnuanbHble  ypaBHEHHsST N-TO TOpsIKa C  [OCTOSHHBIMH
KodpureHTaMu. AITOPUTM IIOCTPOCHUS OOIIETO PEIICHUS.

3. Cucremsl A pepeHIHAIBHBIX YPABHEHH .

Cuctembl nuddepeHInaNnbHbIX ypaBHEHHUH II€PBOTO TMOpsAKa: OOIIMe IMOHSTHSA, TeopeMa
CYLIECTBOBaHUS M €IUHCTBEHHOCTH 00uero pemenus. CucreMsl JTMHEWHBIX TU(pdepeHIMaTbHBIX
YpaBHEHUH MEpBOTO MOPSAJKA: HHTETPUPOBAHHE METOAOM HCKItoueHus. CHCTEMbl JIMHEWHBIX
middepeHnnanbHbIX YpaBHEHHI MEPBOTO IMOPSIKA: CBOWCTBA PEIICHHH, TEOPEMBI O CTPYKTYpe
o0mIero pemeHws, METOJ BapHallMd MOCTOSIHHBIX. CHCTEMBI JMHEWHBIX OJHOPOIHBIX H
HEOJTHOPOAHBIX MU (epeHInaTbHbIX YPABHEHUN C MOCTOSIHHBIMU KO3(PQPUIIMEHTaMU. DJIEMEHTHI
TEOPHUH YCTOMUMBOCTU. METO/1bI UNCIEHHOTO pelieHus audepeHInalbHbIX YpaBHEHUH.

4. Yncnosblie  PyHKIMOHAIbHBIE PAIBI.

UucnoBele pslibl: OCHOBHBIE MOHSATHS, CBOMCTBA CXOAAIIUXCA PSJIOB, HEOOXOAUMBIM MpHU3HAK
cxomumocTtu. [apmonuwveckuit psia.  Psager  upuxime. [lpusHaku  cpaBHEHUS pAIOB  C
MOJIOKUTENbHBIMUA usieHaMH. [lpusHak [lamamOepa. MHTerpanbHblii M pajguKalbHBIN MpPU3HAKU
Komm. 3nakouepenyrommuecss psanpl: mpuszHak JlelOHuia. 3HaKOTIEpEeMEHHBIC PSIbI: TOHATHUS
a0COJIFOTHON M YCJIIOBHOUM CXOJUMOCTH, TIPU3HAK a0COFOTHOM CXOJTUMOCTH, CBOMCTBA aOCOJIIOTHO H
YCIIOBHO CXOJSAILIUXCS PSAIOB.

OyHKIMOHAIBHBIE PS/bI: OCHOBHBIE MOHSTHUS, 00JacThb CXOIUMOCTHU. CTENeHHBbIE PSAbL:
paauyc, WHTEpBaj, o0iacTh cxomuMocTd. CBOHCTBAa CTeNmeHHBIX psioB. Psaner Teisopa u
MaksopeHa: cBOHCTBa, YCIIOBHE CXOJAMMOCTH Psiia K UICXOJHON (PYHKIIMH, OCHOBHBIE Pa3JI0KEHHUS.
Paznoxenne pynkuum B psig MakiopeHa ¢ TOMOIIBIO OCHOBHBIX pasfiokeHui. [ 1aBHOE 3HAUCHME
¢dbyakuun. DxBuBajgeHTHBIC GyHKIMHU. [Ipumenenne psgoB Teinopa 1 MakiopeHa sl BEIYHCICHUS
MPEAEIIOB.

5. 3akirouennue.

Hcnonp30BaHne MaTeMaTHYECKUX METOJIOB B IPAKTUUECKOM AESITEIBHOCTH.

4, O0beM yueOHOH TMCIUIINHBI
Bcero 1 cemectp 2 cemecTp 3 cemecTp
Buizter yueOHOi paboThI 3au4. en./ 3ad4. ef./ 3ad4. ef./ 3a4. ef./
aK.yac aK.yac aK.yac aK.yac
Oomas TPYA0EMKOCTh
L HE U IS DHON 15/540 5/180 41144 6/216
JIaHy
KonTtakTHast padora (KP): 5,3/192 1,77/64 1,77/64 1,77/64
Ulexkuuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[IpakTHueckue sanstus (I13) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrosiTeabHasn padora (CP): 7,7/1276 2,23/80 2,23/80 3,24/116
Buja koHTpoJIsi: 3a4eT / 3K3aMeH 2/72 BKij‘;éeH- 3auer aKiz\geH-
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bub yuebHOi paboThb! 3a4. ex./ 3a4. ex./ 3a4. ex./ 3a4. ex./
acTp.yac acTp.yac acTp.yac acTp.yac
Oo0masn TPYAOEMKOCTh
AWCIHILTHHL [0 y1e0HOMY 15/405 5/135 4/108 6/162
JIaHy
KonrTakrHas padora (KP): 5,3/144 1,77/48 1,77/48 1,77/48
Ulexuuu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
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[TpakTuyeckue 3ansatus (I13) 2,65/72 0,88/24 0,88/24 0,88/24

CamocrosiTeibHast padora (CP): 7,71207 2,23/60 2,23/60 3,24/87
IK3aMeH- 3auer IK3aMeH-
Bun koHTpoJIsi: 3a4ueT / 3K3aMeH 2/54 1/97 1/97

1.

3.

AHHOTanus padovyeil NporpaMMbl JMCUMIIAHBI
«Audpopmaruka» (b1.5.06)

Heas aucuumiInHbl — (GOPMHPOBAHUE Y CTYIACHTOB CHCTEMBl OCHOBHBIX ITOHSTHH,
UCTIONB3YyEeMBIX JUISI TIOCTPOCHUS BAXHEUIIMX MAaTEMaTHYeCKHX MOJeNnell, W yMeHHus
MCTIOJIH30BAaTh MAaTEMaTHYECKIE METO/IbI JJISl ONTMCAHUS PA3IMYHBIX MTPOIECCOB.

B pe3yabTare n3yuyeHusi TUCHMUILUIMHBI O0yYalwIMiic MO0 mMporpamMme fakajiaBpuarta
HOJIAKeH:

Obnadams cnenyromumu odbwenpogheccuonanvrvimu (OIK) kommeTeHmsaMuU:

BJIQJICHNE TOHMMAHUS CYIIHOCTH W 3HAYeHHS WH(POpPMAIH B PA3BUTHU COBPEMEHHOTO

oOmiecTBe, OCO3HAHUS OMACHOCTH W YIpoO3bl, BO3HHUKAIOIIUX B OTOM IpOIEcCe,

CIIOCOOHOCTBIO COOJII0/IaTh OCHOBHBIE TpeOOBaHUS MH(OPMALIMOHHON 0€30MacHOCTH, B TOM

YHCIIe 3aIUThI rocyaapcTBeHHO Taitabl (OI1K-4);

BJIQJICHNE OCHOBHBIMH METOJaMH, CIMOCOOaMH W CpEICTBaMHU TOJYYCHHUsS, XpaHCHUS,

nepepaboTku WHPOpPMALMKA, WUMETh HaBBIKA PAOOTBI C KOMIBIOTEPOM Kak CpEICTBOM

ynpasnenus uadopmanueii (OI1K-5).

3Hamo:

CBOMCTBa MH(OpMAIIUH, CTTOCOOBI €€ XpaHSHU ST U 00pabOTKH;

CTPYKTYPY, IPUHIUITBI PAOOTHI U OCHOBHBIE BO3MOKHOCTH DBM;

TOTIOJIOTHIO M apXUTEKTYPY BBIYUCIUTEIbHBIX CETEH;

MIPUHIIMUIIBI a/Ipecalliy M0JIb30BaTese, KOMIBIOTEPOB U peCcypcoB B ceTH MHTEpHET;

paznuyath u pacuindpoBbeiBaTh [P — anpec, ToMeHHOE UMSI KOMITBIOTEPA;

CTPYKTYpPY, IPUHIUIBI PAOOTHI K OCHOBHBIE BO3MOXHOCTH DBM;

OCHOBHBIE THIIbI AITOPUTMOB, SI3bIKU IPOTPAMMUPOBAHUS;

CTaHJapTHbIE IPOTpaMMHBIE 0OecrieueHus cBoeil npodeccHoHaNbHON AeATEIbHOCTH;

QITOPUTMBI PEIICHUS HEIMHEHHBIX YpaBHEHUI;

QITOPUTMBI OJJHOMEPHOM ONTUMHU3ALINU.

Ymemy:

MMcaTh ¥ OTJIAKUBATh MporpaMmbl Ha VBA 1o pa3paboTaHHBIM allrOpUTMaM;

MPUMEHSITh METObl MATEMATUYECKOM CTATUCTUKH [Tl pEIICHHS] KOHKPETHBIX 3a/1a4;

WCIIOJIb30BaTh MAaKeThl MPHUKIAJHBIX MpOrpaMM TNpU JajbHeWmeM oOyueHuu U

MIPAKTUYECKON JeSITENbHOCTH.

Braoems:

HaBBIKAMU CaMOCTOSITEJILHOTO PEIEHHs 3a7ad Ha KOMIBIOTEPE, BKIIOYAIOIINE TOCTAaHOBKY

3aJauu, pa3paboTKy aJrOpUTMa U OLEHKY ero 3p(QEeKTHBHOCTH METO/JaMU MaTeMaTH4ECKO

CTaTUCTHUKH JUI1 00pabOTKH HKCIIEPUMEHTA;

METOJJaMH pean3alui aITOPUTMOB Ha KOMITBIOTEpPaX.

Kparkoe conepxxanne 1ucuMNJIHHbI
3.1. ApxuTeKkTypa KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CETEH:
® UCTOpHUSl Pa3BUTHUSl BBIYUCIUTEIHLHOM TEXHUKU U TEPCOHAJBHBIX KOMIBIOTEpOB. KpaTkas

UCTOPHSI PA3BUTUS  BBIYUCIUTENBHOW TEXHUKM U MepcoHaIbHBIX KoMmmbioTepoB  (IIK).
Beruncnurensnas mamuna @on-Helimana u mammna Triopunra. Pazpabotkun Hopbepra Bunepa;

eapxutektypa IIK, anmapatneie cpenctBa IIK. Mcnonp3yemsble CHUCTEMBI CUMCIEHMS,

SJIEMEHThl MaTemaTtudeckoil Joruku. OOmee mnpexacraBienue o I[IK um MX BO3MOKHOCTSX.
@dynkiuonanbHas cxema 1K, marucrpansHo-MoaynbHbIM npuniun nocrpoenus [1K. AnmapatHbie
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cpeacrBa I1K: mMukpomnpoueccop, onepaTuBHas M Kd3II MaMsATh, BHEUIHAS MaMsTh, IIMHBI aJpeca,
KOMaHJl ¥ JIaHHBIX, TaKTOBbIM reHeparop. IIpWHIMI OTKPBITON apXUTEKTYphl: CUCTEMHAas LIMHA,
paspsaaHocts. Ilepudepuiinbie ycrpoiictBa I1K: knaBuarypa, MbIllb, MOHUTODP, HIPUHTEpP H .
OCOOEHHOCTH TIpEe/CTaBIICHUS] JaHHBIX Ha MalIMHHOM YypoBHe. [IpenmymiectBa 1uppoBOro
IpesicTaBiIeHUs] HH(OPMaLMU MEepE/l aHAJIOTOBBIM IPEJCTABICHUEM: BBICOKOE KayeCTBO 3aIlUCU U
oToOpakeHUsI HHPOPMALIUH, TIPOCTOTA U HATESKHOCTH AYOIHPOBaHMS (KOMUPOBAHMS) WH(GOpMAIUN
06e3 morepu KadectBa. CHCTeMBl CUHCICHUS (JECATUYHAs, [BOWYHAs, BOCHMEpUYHAS,
LIeCTHAAUaTepUyHasi), IpaBWwia IepeBoJa M3 OJHOM CHUCTEMBl B JIpYTylO. OJIEMEHTHI
MaTeMaTU4YEeCKON JIOTUKH: TOHATHS (OPMAaIbHOM JIOTMKH, OCHOBHBIC JIOTHUECKHE OIEpalMH |
(dhopMyItbl, Tordeckue ocHOBBI paboTsl 11K

® KOMIIBIOTEPHBIE CETU: TOIOJOTUU CeTeM, MX XapakrepucTuku. KommbloTepHas ceTh -
COBOKYITHOCTh KOMIIBIOTEPOB M PAa3JIMYHBIX YCTPOMCTB, OOECHEeUMBAIOIIUX HH(OPMALMOHHBIN
00MEH MeXJly KOMIIbIOTEpaMH B CETH 0€3 MCIOJIb30BaHUs KaKUX-I11M00 MPOMEKYTOUHBIX HOCUTENEH
nHpopmauuu. Tomonorum ceTeil: 3Be3AHAs, MIMHHAsA, KosbleBas. CeTu 3aKpbITOrO THIIA:
JIOKaNbHbIE M  paCHpelelIeHHblE CETH, KOpHOpaTUBHBIE ceTH. IIporpaMMHO-TEXHHUYECKOE
ofOecrieyeHue: ajanTep, KOTOPBIA yIpaBiseTcss CHEUUalbHOM MPOrpaMMOM  JpaiiBepoM;
OTIepallMOHHAs CUCTEMA, YIPABIISAIONIAs KOMIIBIOTEPOM, MPEJOCTABISIONINM PECYPChI; TPOTOKOJIBI -
ocoOble S3bIKM, Ha KOTOPbIX 0OMeHuBawoTcs HHpopmanueir komnbiotepsl B cetu (TCP, TCP/IP,
UDP). I'no6ansubie cetn paznmuaaoro macmrada (WAN —Wide Area Net, MS Network u Internet).
Bo3smoxHoctu cetu WMHTepHer. DnekTpoHHas modta. J[ocTyn K HMH(OPMAalMOHHBIM peECypcaM.
Cucrema TenekoHpepeHIHi. Aapecarus 1 NpoTokoisl B IHTepHeT;

e MyJIbTUME/IAa — JIMAJIOroBasi KOMIIBIOTEpHAsl CHUCTeMa, OoOeclieyrBalrolias CUHTE3 TEKCTa,
rpaguku, 3ByKa, peUYd U BHACO. YCTPOWCTBAa MyJbTUMeaua. TpeOOBaHMS K MYJbTUMEIUHMHBIM
CpencTBaM KOMIBIOTEPOB. PacimmmpeHHble BO3MOXKHOCTH 00pabOTKH, mpeoOpa3oBaHUs, CHHTE3a
nHpopManuu (KOMIbIOTEpHAS aHUMAIMs, MoaudUKaAIUs H300paKeHUH, TpexMmepHas rpaduka).
MynbsTUMeauitHbie nporpaMmbl. [IporpaMmel pegakTUpOBaHKs, MOHTaXa 3BykKa U BHAeO. Bupaeo-
peAaKTOphl, MOAYIU cHEIPPPEKTOB, MOHTAXKHbBIE CTYIUU. DJIEKTPOHHBIE MPE3EHTAlMKH (OCHOBHbIE
Bo3MOkHOCTH MS PowerPoint), sTambl co3maHusi TPE3CHTAIMM, CTPYKTypa TNpPE3CHTAlUid H
0COOEHHOCTH PabOThI C PEIAKTOPOM.

3.2. IIporpammHoe oOecrieyeHue:

® CTPYKTYpa OICPAIMOHHBIX CHCTEM, MaKeThl MpUKIaaHbIX mporpamm, Microsoft Office.
Knaccudukanus nporpaMMHbIX cpeacTB. CucTeMHOE U MPUKIAAHOE MporpaMMHOe obecredeHue
ITIK. O630p onepannonubix cuctem (OC). IIpunnunel cozmanus u coctaB OC: sapo, uaTepderic,
npaiiBepsl. Kpartkas xapakrepuctuka WINDOWS, mopympHbIid mpuniun mnoctpoeHus. Cpena
WINDOWS: okHa, uX 3JIeMEHTBI, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObekramwu
WINDOWS. fpnbikun u pabora ¢ Humu. Ilanku: co3maHue, NmEepeMMEHOBAaHWE; KOMUPOBAHUE H
nepeMeneHue 00beKTOB (MaroK U SpibIKOB), yrnaneHue oObekToB. Kop3uHa M ee HazHaueHHeE.
Hactpoitku WINDOWS: nata u Bpems, HacTpoiika MBIIIM, SKpaHa. DJIEMEHTHl TEXHUYECKOTO
ceppuca [IK: ycTaHoBKa OmNEpallMOHHOW CHUCTEMBI, CO3[aHHE WHAMBHUAYATbHON OMEpalMOHHOMN
Cpelbl TMOJb30BaTelNs, MOANCPKKa LEIOCTHOCTH HH(OpPMAIMM, PACIIMPeHHEe U MOJAEepHHU3ALUs
KOH(UTYpaIiy anmapaTHbIX U TPOTPaMMHBIX CPEJICTB

e TekcroBelii penaktop WORD, penakropsl MareMaTH4ecKMX W XUMHUYECKUX (HopMyd.
OCHOBBI HCINOJIb30BaHMsI NpOrpaMM oOLIero Ha3HaueHWst (KpaTkuii o0030p) Ha mpuUMepax
TekcToBoro penakropa WORD, penakropoB MaTeMaTHUECKHX W XUMHUYECKUX  (OpMYIL.
Ocob6ennoctu TekcroBoro peaakropa WORD. Beoa u pemaktupoBanue Tekcra. KonupoBanue u
nepemeleHue 00beKTOB, pabora ¢ TabauuaMu. Beibop Buaa, pasmepa mpudra, GpopmaTrpoBaHue
cuMBOJIOB M ab3aueB. KonmpoBanue Qopmara. OcoOEHHOCTH CO3JaHMS CCHUIOK, OTJIABJICHHH.
Co3naHue JOKYMEHTOB pa3iMyHbIX (opM (CTaHAAPTHBIX M HeCTaHAApTHHIX). Vcrosb3oBaHMe
perakTopa MaTeMaTH4ecKuX (OpMysl B TEKCTOBBIX JOKYMEHTaX. PemakTop Xumuueckux (Gpopmyi,
Ha3zHauyeHue 1 0cobeHHoCTH paboThl. KonnpoBanue XumMudeckux (GopMys B TEKCTOBBIE JOKYMEHTHI.
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eCucrema ympasinenuss 0a3zamu manHbix ACCESS: co3manme momb3oBatenbckunx CYB/,
¢dopmupoBanue 3ampocoB, ot4eToB U hopm. MHPopmannonnsie cuctemMbl. CUCTEMBI yIPaBICHHS
Oankamu U 06a3aMu JaHHBIX. PensimonHas Moaens JaHHbIX. CTPYKTypa 3alucH, METOJIbI JOCTyIa K
uHpopmanuu. OOmeH pganHbiMH ¢ apyrumu  npuioxenusmu  WINDOWS:  TekctoBbMU
pemaKTopamMu U AICKTPOHHBIMU TaOnuiamu. Pemsmmonnas 6a3a manaeix ACCESS. 'maBHOE OKHO,
MEHIO KOMaH/, MaHelb WHCTpyMeHTOB. Co3maHue M OTKpeITHE 0as3bl JaHHBIX. BBon u
pelaKTUPOBAHUE JAHHBIX B PEKUME TAOIUIIBI U PEKUME KOHCTpYKTOpa. POpMUpOBaHHE 3aIIPOCOB.
3ampockl TPOCThIE M MHOTOTAaOJMYHBIC, 3ampochl ¢ yciaoBusMH. Co3laHue OT4ETOB U (POopM.
Texnonorus peanuzanuu npocrenmux 3agau cpeacrsamu CYBJ] ACCESS.

ePemieHne BBIYMCIUTENBHBIX 3amad ¢ ucnosnb3oBannem EXCEL: o0Opaborka Tabmu,
nocTpoeHne rpaduKkoB W JUarpaMM, BBIYHCICHHE MAaTPUYHBIX BbIpakeHWH. HasHaueHue
anekrpoHHblx Tabim (MS EXCEL). OcoGennoctn TtabmmuHoro mporeccopa EXCEL wu
WCTIOJIb30BAHUE €0 IS pelleHusi WHPOPMAIMOHHBIX M WH)KEHEPHBIX 3a/1ad. TexHuka paboTsl ¢
EXCEL. Oxno EXCEL. AOGconroTHass W OTHOCHUTENBbHAs ajpecanus. BbineneHne sdeexk,
nepemernieHue mo padovyemy aucrty. Pacdyer mo dopmynam. KommpoBanue ¢opmyn. [loctpoenue
rpadukoB. Pacuer QyHKIIMOHAIBHBIX 3aBUCUMOCTEW M MOCTpPOEHUE TpadUuecKuX M300pakeHUui ¢
ucrnonp3oBanueM ctaHmapTHeIX  QyHknumii EXCEL w  wmacrepa ¢ymkumid.  [loctpoenue
MMOBEPXHOCTEH C HMCTOJB30BaHHEM MacTepa auarpamM. Pabora ¢ tabmumamu. dopmarupoBaHume,
odhopmiieHne Tabsmi. YucnoBsie U moJib3oBaTenbekue dhopmatel. CBomHbIe TaOmuIbL [locTpoenne
ararpamM. Pa3paboTka u peann3anus MpoCTEUIINX aJTOPUTMOB C UCTIOJIh30BAHHEM BO3MOKHOCTEH
EXCEL (HaxoxkIeHHe MaKCUMabHOTO (MHHHMAJIBHOTO) »JJEMEHTa BEKTOpa W MAaTpHIHI,
HaX0XJICHUE CyMMBI 3JIEMEHTOB BEKTOpPA M MATPHIIBI, BEIYMCIICHUE MATPUIHBIX BBIPOKECHUH).

3.3. AITOpUTMBI M1 OCHOBBI IPOrPaMMHUPOBAHUS:

e AITOPUTMBI, TUIIBI aTOpUTMOB. [loHsATHE anropuTMa u ero cBoicTBa. CrocoObl 3amucu
aIropuTMOB. MOAYNBHBIN NPUHIUI TOCTPOEHUS AITOPUTMOB U MTPOrPAMM.

e XapaKTepUCTUKU S3BIKOB MporpamMmupoBaHusi. OCHOBHBIE CTPYKTYpbl U MPUHIUIIBI
CTPYKTYpHOTO TpOrpaMMUpoBaHusl wumocTpanus. CTpyKTypHOE MpOTpaMMHUpPOBAaHUE, €ro
ocobeHHOCTH. TexHonoruss 00bEKTHO-OPUEHTUPOBAHHOTO MPOrPAMMHUPOBAHHUS; CBOMCTBA S3BIKOB:
HacJIeJOBaHUE, MHKAMCYISIIHS, TOIUMOphu3M. [ToHATHS S3BIKOB: KJIACCHI U OOBEKTHI. DBOJIIONUS U
KiaccupuKanusi  S3bIKOB  IporpammupoBanus.  lloHaTuss — TpaHcHsuuM,  KOMIWJISIHH,
MHTEpPIpETAINH, UX pa3indus. ba3oBbie allropuTMHYECKHUE KOHCTPYKLIUHU (CIIeI0BaHUE, BETBICHHE,
MOBTOPEHHUE), MPUMEPhl UX peanu3anuu. (OCHOBHbIE KOHCTPYKIMH SI3bIKOB MPOTPaMMHUPOBAHUSI.
SI3bIKM IPOrpaMMUPOBAHUS BEICOKOTO YPOBHSI.

e BorunicnuTenbHble aNrOPUTMBI U MPOrpaMMHbIE peanu3anuu Ha VBA i o6pabGoTku
unpopmanuu I[Ipouecc pemienus 3aaay Ha KommbloTepax. lIporpammupoBanue Ha si3pike VBA:
OCHOBHBIE OIEpaToOphl s3bIKa, Mpoleaypbl U QyHkuuu. PazpaboTka W peanusanusi MpOCTEHIINX
IrOpuTMOB 00pabOoTKH MH(OPMaLIMKU (pEelIeHre 3aa4 ¢ OJJHOMEPHBIM U MHOTOMEPHBIM 00bEMOM
uHpopmanuu). UncleHHbIE METOJbl aHAJIM3a OJHOTO HEIUHEHHOro ypaBHEHHS: IMOUCK KOpHEH,
pelieHre 3aJayd OAHOMEPHON ONTHMM3AIMK (HAXOXKJICHHE TOYeK MakCMMyMa U MHHHUMYyMa
¢byHKIMH). MeToAbl CTAaTUCTHYECKONH 00pabOTKU pe3ylbTaTOB H3MEPEHHH OJHOW BEIMYWHBI:
BBIYHCIICHUE TOYEYHBIX (CpEeTHEro, AWCIEPCHH, CTaHIapTa) U WHTEPBAIBHBIX OIEHOK CIyJaiHON
BEITUYHMHBI.

3.4. 3ammTa uHGOpMAaLIUK:

ANTOpUTMBI 3alIUTHl MH(DOPMALIMK: METOJIbI 3aIllMThl, KOMIBIOTEPHBIE BUPYCHl U O0ophbda C
HuMu. [loHATHe 0€30MacHOCTH KOMIBIOTEpHON HMHQOpPMAIMK: HAIEKHOCTh KOMIIBIOTEPA,
COXPaHHOCTh JaHHBIX, 3al[UTa OT BHECEHHS W3MEHEHUH HEYINOJTHOMOYECHHBIMHU JIHIIAMU,
COXpaHEHHUE TaiHBI MEPENUCKU B DIIEKTPOHHOHN ceTH. MeTo/Ibl pealnu3aiuy 3auuTsl HTHPOPMAIUH:
MpOrpaMMHBIE, amNmapaTHble, OpraHU3aIMOHHEIE. Hctopusi BO3HHKHOBEHHUS BHPYCOB H
aHTuBUpYyCcOB. CrocoObl 3apaxxeHus, 3alHUTl U O00pbOBl ¢ Bupycamu. OcoOeHHOCTH pabOTHI
JITOPUTMOB BUPYCOB: PE3UAEHTHOCTb, MOJUMOPPUUHOCTL U camomnppoBanue. KommbroTepHbie
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BUPYCHI, X crneuupuka U antuBupycHsle mporpammbl (Kacmepckuii, Dr. Web, Avast, AVG).
Crnioco6bl mudpoBanus U ieperaund HHPOpPMaLUU Ha JajdbHUE paccTOSTHUS. OTKPBITHIA U 3aKPBITHIN
Kkoun mudposanus. JlepparMenTanys 1ucka.

4. O0beM y4eOHOU TUCHUNINHBI:

Bunpsl yaeOHOI paboThI B 3auetnpix | B akagem. gacax | B actponom.
eIMHMIIAX Jacax

O01mas Tpy10eMKOCTb JMCIUIIJIHHBI 110 3.0 108 81
y4eOHOMY ILIaHY
KonTakTtHas padora (KP): 1,3 48 36
JIaboparopusbie 3ansTus (JIad) 13 48 36
CamocronTennnasi padora (CP): 1,7 60 45
PacuerHo-Tpaduueckue paboThI 0,6 20 15
Pedepar 0,3 10 7,5
Jlpyrue BHJIBI CAMOCTOSTENEHONW PabOTHI 0,8 30 22,5
Bua koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer -

AHHOTanus padoye NporpaMMbl JMCUMILIAHBI
«®u3uka» (b1.6.07)

1. Heap THCHUIUIAHBI — IPUOOPETCHHE CTYJACHTAMH 3HAHUU 10 OCHOBHBIM pasjieiaM (hU3UKH
Y YMEHUIO MMPUMEHSATh UX B APYrUX €CTECTBEHHOHAYUHBIX JUCIMILTAHAX.

2. B pesyabrare m3yyeHHs THCHMILUIMHBI 00yYamoumiics Mo mporpamme 0akajaBpuara
HOJIKEH:

Obnadams cnenyromumu odbwenpogheccuonanvrvimu (OIK) kommeTeHIAMU:

— CIOCOOHOCTBIO M TOTOBHOCTBHIO  HCHOJBb30BaTh OCHOBHBIE 3aKOHBI  (U3UKH B
npodeccronansHol aestensHoctu (OITK-1);

— TOTOBHOCTb HCHOJB30BaTh 3HAHHMS O COBPEMEHHOW (U3NYECKOW KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHMM BEIIeCTBA JUIsl MOHUMAaHUS
OKpY»KaroImero Mupa u sieiienuit mpuposi (OITK-2).

3namo:

— (usuveckre OCHOBBI MEXaHUKHU, (PU3MKU KOJIeOaHUMN U BOJIH, SJIEKTPUUECTBA U MarHETU3Ma,
ANEKTPOAUHAMUKH, CTATUCTHUECKON (PU3UKU U TEPMOJAUHAMUKH, KBAHTOBOM (DM3UKH;

— cMbIc  (pyHIZaMEHTaNbHBIX (PU3MYECKHX 3aKOHOB, NPUHLMUIOB M IOCTYJIATOB; UX
(hOpMyYITUPOBKHU U T'PaHUIIBI TPUMEHUMOCTH;

— CBS3b IIUPOKOTO Kpyra (U3MUECKUX SABIEHUN C (PyHIaMEHTAIbHBIMU MPUHIUIAMU H
3aKOHaMH (PU3MKU;

— OCHOBHBIE METO/IbI PEIICHUS 3a7a4 110 ONMUCAHUIO (PU3NYECKUX SBICHUI;

— MeToJbl 00pabOTKH pe3ylbTaTOB (PU3UYECKOTO IKCIIEPUMEHTA.

Ymemy:

— TMPUMEHATh TEOPETHYECKHE 3HAHUS M IKCIEPUMEHTAIbHBIE METOJbl HCCIECIOBaHUS MPH
penieHny mpohecCHOHaNbHBIX 33/1a4;

— TPOBOJUTH PACYETHI, OCYLIECTBISATh aHATU3 W HA OCHOBE AITOrO JelaTh 0OOCHOBAHHBIE
BBIBOJIBI;

— aHaJIM3UpOBaTh pe3yJbTaThl HAOMIOACHUN W IKCIEPUMEHTOB C MPUMEHEHHEM OCHOBHBIX
3aKOHOB U MPUHIUIIOB (PU3UKH;

— OmpenensTh Xapakrep (U3NYECKUX TMPOIECCOB MO KOMILIEKCY AKCIEPUMEHTaIbHON
nH(bOpMAaLUK TP MTOMOIIH TPaPUKOB, TAOIUIl U YpaBHEHUH;

— TMpeAcTaBIsATh 0OpabOTaHHYIO SKCIEPUMEHTAIbHYI0 M TEOPETHUYECKYI0 HH(POpPMAIUIO B
YCTHOH W THUChbMEHHOW (opMe, B TOM UYHCIE€ C UCIHOJB30BAHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH.

Braoemy:
— HaBbIKaMH PabOTHI C MUPOKUM KPYroM (PU3HUECKUX MPUOOPOB U 000PYIOBAHUS;
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— HaBbIKaMHU 00OOCHOBAHUS CBOUX CYXJACHUH M BbIOOpA METO/1a UCCIICIOBAHMUS;
3. KpaTkoe coaeps;kaHue AUCHHMIINHBI:
Cemectp 2
Beenenne
[Ipenmer ¢pusuku. Metopl PU3NIECKOTO MCCIETIOBAHMUS: OIIBIT, TUTIOTE3a, SKCIIEPUMEHT, TEOPHSL.
1. ®uznyeckrue 0CHOBBI MEXaHUKH
IIpeamer kunematuku. Ilepememenue, CcKopocTh, YyckopeHue. Kunemarnueckue
XapaKTEPUCTUKHU BpallaTesIbHOTO JBIKEHMS. 3akoHbl HbroTOHA. 3aKOH BCEMUPHOIO TATOTEHHSL.
JIBuKeHue Tella IepeMEeHHOM Macchl. 3aKOH BCEMUPHOTO TATOTEHUS. J[BUXKEHUE Tesla epeMEHHOM
Macchl. YpaBHeHus Memepckoro. @opmyia [{noakoBckoro. Ypyruii 1 Heynpyrui yaapsl Iapos.
MoMeHT WHepUMH MaTepUATBbHOM TOYKM U TBepAoro Ttena. KuHemarnka TrapMOHHUYECKUX
koJsebanuit. {uddepennnansuoe ypaBHeHHE rapMOHUYECKUX Kojebanuil. [loHsiTHe 0 3aTyxaronmx
Y BBIHYXKJIEHHBIX KoJieOaHusx. BoHOBO€ nBIkeHHE. BOTHBI MPOJOIBHBIE U TOTIEPEYHBIE.
2. OCHOBBI MOJIEKYJISIPHOM (DU3UKH
DOneMeHTbl TepMOJAMHAMUKM U (pusnueckod KuHeTHKHU. MneanbHblil ra3. Pacnpenenenue
bormeuiMana u ero oOmedusnueckuii cmbici. PeanpHblit Ta3. YpaBHenue Ban-nep-Baanbca.
Tepmonuuamuueckuit mMeton B ¢usmke. PaBHOBecHbIe cocTosiHusa. Hawama TepmomuHaMuKkw.
[Huxmpl. DHTpONUS W €€ CTaTUCTUYECKOe ToJkoBaHue. SBneHue mepenoca. duddysus. 3akoH
®duka. TermmonpoBoaHOCTh. 3akoH Dyphe. BHyTpeHHee Tpenne (Bs3kocTh). 3akoH HeroToHA.
3. DNEeKTpOCTaTHKa U MOCTOSHHBIN 3JIEKTPUUECKUM TOK
3akon Kynona. Teopema Octporpanckoro-I'aycca. [umosb.  JIMDJIEKTpUKHM B
AIIEKTPOCTATUYECKOM TI0JIE.
Cemectp 3
1. DnekTpoMarHeTu3m
3akon  Awmmnepa. 3axkoH  buo-CaBapa-Jlammaca. Cuna  JlopeHma.  MarHeTuku.
DJIEKTpOMarHuTHas MHAYKIUs. Y paBHeHuEe MakcBea.
2. OnTuka
Hurtepdepennus BosH. Judpakuus BosH. [Tonspuszarus BoaH. TermoBoe nzinydeHue. 3akoH
Kupxroda. ['mmoresa [1nanka. KBantoBoe 00bsicHeHHE TerioBoro uznydenus. Dddexr Komnrona.
Snepnas moaenb aroma. [loctynatel bopa. Atom Bogopozaa o bopy.
3. DneMeHThl KBaHTOBOM (PU3HKHU
I'unoresza ne bpoitnsa. BoinoBoe ypaBHenue lllpenuurepa ajis CTallMOHAPHBIX COCTOSHUM.
Onerter  [TepHa-I'epnaxa. MuoroanekTpoHHbii atoM. Oddexr 3eemana. [lpunmun [laymm.
KBantoBble craTtuctuueckue pacnpeneneHust boze-Oitnmreiina u ®epmu-Jlupaka. DOHOHBIL.
3akonbl Jlebas m DiHIITEHHA. XapaKTEPUCTHKHU spa: 3apsjl, Macca, SHEPTHUs CBSI3U HYKJIOHOB.
Anepubie peakuuu. PyHIAMEHTAIbHBIE B3aUMOJCUCTBUS U OCHOBHBIE KJIACChl 3JE€MEHTapHBIX
YacTHII.
4.00beM yueOHOM AMCUMIJIMHBI:

Bcero 2 cemecTp |3 cemectp
Buybt yaebnol padotst 3a4. ef1./ 3au. e/ 3a4. ef1./
aK.uac aK.vac aK.Jac
O0masi TPYA0eMKOCTh TMCHHILIMHBI 10 Y1eOHOMY IUIAHY 10/360 4,0/144 6,0/216
KonTakTHas pa6ora (KP): 3,6/128 1,35/48 2,25/80
Jexuun (Jex) 1,35/48 0,45/16 0,90/32
Jlaboparopsie 3ansTus (J1ab) 0,9/32 0,45/16 0,45/16
[TpakTuyaeckue 3anstus (I13) 1,35/48 0,45/16 0,90/32
CamocTosiTessnas pagora (CP): 4,4/160 1,65/60 2,75/100
Bua xoHTpoJsi: 3a4er / 3K3aMeH 2/72 IK3aMeH IK3amMeH
1/36 1/36
Bcero 2 cemecTp |3 cemecTp

27



Bunp! yueOHo# paboTh 3a4. ef./ 3ad4. ef./ 3ad4. ef./
acTp.uac acTp.yac | actp.yac
OO011asi TPYA0EMKOCTD JUCIUIJIMHBI 10 Y4eOHOMY IJIAHY 10/270 4,0/108 6,0/162
KonrakTHas padora (KP): 3,6/96 1,35/36 2,25/60
Jlexuun (Jlek) 1,35/36 0,45/12 0,90/24
Jlaboparopubie 3aHsTust (J1al) 0,9/24 0,45/12 0,45/12
Ipaxtuyeckue 3ausatus (113) 1,35/36 0,45/12 0,90/24
CamocrosTeibHast pagora (CP): 4,4/120 1,65/45 2,75/75
Bua xoHTpoJs: 3a4er / 3Kk3aMeH 2/54 JK3aMeH JK3amMeH
1/27 1/27
AHHOTAUA padoyeil MporpaMMbl M CIUTLINHBI
«O0mas u Heopranuveckas xumus» (b1.5.08)
1. eap aMCUMIUIMHBI — TpUOOpeTEeHHWE 3HAaHWUM W KOMIIETeHIMH, (QopMuUpoBaHUE

COBPEMCHHBIX HpC)lCTaBJ'IeHI/Iﬁ B o0JracTu TCOPCTUUCCKUX OCHOB XMMHUHU U XUMHUH DJICMCHTOB.

2. B pe3yabrare u3yuyeHHus AUCHHUILUIMHBI O0YYalOIIUiics MO mMporpamMMe GakajiaBpuaTa

HOJIKEH:

Obnadams cnenyromumu odbwenpogheccuonanvrvimu (OIK) kommeTeHusAMNU:
CIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIH30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B ipodeccuonanbHoi nesitenproct (OTTK-1);

TOTOBHOCTBIO MCIOJIB30BaTh 3HAHMS O CTPOCHUH BEIECTBA, MPUPOJIE XUMHUECKON CBS3H B
pPa3IMYHBIX KJIacCaX XUMUYECKUX COCAMHEHHWH I TOHWMMaHHUs CBOWCTB MaTEpPHAIOB H
MEXaHHU3Ma XUMHUYECKUX MPOIICCCOB, MPOTEKAIOIIKX B OKpyxKaroiieM mupe (OITK-3).
3namo:

AJIEKTPOHHOE CTPOEHUE aTOMOB U MOJIEKYJT;

OCHOBBI TEOPUH XUMHUYECKOH CBS3U B COCIMHEHUSX Pa3HbIX TUIIOB, CTPOECHUE BEILIECTBA B
KOHJICHCHPOBAaHHOM COCTOSIHUU;

OCHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAHMSI XUMHYECKHUX IPOLIECCOB M XapaKTePUCTUKU
PaBHOBECHOTO COCTOSTHUS;

METO/Ibl OIMCAaHUS XUMUYECKUX PABHOBECHIl B pacTBOpax 3JIEKTPOJIMTOB, CTPOCHHE U
CBOMCTBA KOOPIMHAIIMOHHBIX COEIMHEHU;

XMMHYECKHUE CBOMCTBA DJIEMEHTOB PA3JIMYHBIX TPYII MEPUOAUYECKON CHCTEMBI U HUX
BaXHEHIITNX COCINMHCHUH;

Ymemo:

BBITIOJIHAT OCHOBHBIE ~XMMHUYECKHE OIEpalyu, OMNpeNessiTh TEPMOJAUHAMUYECKUE
XapaKTePUCTUKU XUMUYECKUX PEAKIUil 1 paBHOBECHBIEC KOHIICHTPAIIH BEILIECTB;
WCII0JIb30BaTh OCHOBHBIE XUMUYECKHE 3aKOHBI, TEPMOJAMHAMUYECKUE CIIPABOYHBIE JAHHBIE
JUIS pelieHus mpohecCuoHaNbHBIX 3a/a4;

MIPOTHO3UPOBATH BIMSIHUE PA3IMUHBIX (PAKTOPOB HA PaBHOBECHE B XUMUYECKUX PEAKITUIX;
Braoemy:

TEOPETUYECKUMHU METOJIaMU OMMCAHUSl CBOMCTB MPOCTBIX U CJIOXHBIX BEHIECTB HAa OCHOBE
3JIEKTPOHHOTO CTPOEHMSI UX aTOMOB U MOJIOKEHUS B MEPUOTUYECKON CUCTEME XUMHUUYECKHUX
3JIEMEHTOB;

AKCMEPUMEHTAIbHBIMH METOJIAMU OTPEIECIICHNUs HEKOTOPBIX (PU3UKO-XUMUYECKUX CBOMCTB
HEOPraHUYECKUX COEANHEHUH.

3. KpaTkoe coaep:xkaHue TUCHUILINHBI:

CrpoeHue aTOMOB U MEPUOANYECKHU I 3aKOH.

BonHoBbIe cBoiicTBa MaTepualbHBIX O00BEKTOB. YpaBHeHue je bpoins. CooTHomeHue
HeonpenenenHocreil ['elizen6epra. [lonsTie o kBaHTOBON MexaHuKe U ypaBHeHuu Llpeaunrepa.

CoBpemMeHnHas (HopMyIHpPOBKa MEPHOJMUYECKOro 3akoHa. [lepuonmueckas cucrema U €€ CBs3b CO
CTPOCHHEM aTOMOB. 3aIlOJHEHUE JJIEKTPOHHBIX CJIOEB M 000JOYEK aTOMOB B IEPHOAMYECKON
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cucreme oanementoB JI.MI. MenneneeBa. CteneHu OKucCIeHUs. BakHEHIIHME OKUCIUTENINA U
BOCCTaHOBUTENW.  Bakheilline  cxeMbl  MpeBpallleHUs  BEIIECTB B OKUCIUTEIHHO-
BOCCTAHOBUTEIbHBIX PEAKIIUSIX.

XuMHU4YEcKasi CBSI3b U CTPOCHHUE MOJIEKYJL.
KoBaneHntHast cBsi3b, OCHOBHBIE IIOJIOKEHHMS METOJA BAJEHTHBIX CBs3ell. PaccmoTpeHue cxem
MEePEKPhIBAHUSA AaTOMHBIX OpOHMTaNel mpu oO0pa3oBaHUM CBs3ed B MoJieKynax. OCHOBHBIE
MOJIOKCHHST MEeTOoJIa MOJISKYISIpHBIX opOutaiielr (MO JIKAO). O0mue cBeIeHUs 0 KOMIUIEKCHBIX
COCIMHEHUSX, MX CTpOoeHUE. MexXMOJIeKyasipHass ¥ BHYTPUMOJICKYJSIpHAs BOJOPOJIHAS CBS3b.
HNonHas cBs3b Kak IMpeneibHbId ciydall KoBaJeHTHOM cBsi3u. OOmiMe NpeacTaBlIe€HUs O
MEXKMOJIEKYJIIPHOM ~ B3aUMOJCHCTBUU:  OPHEHTAIIMOHHOE, HWHIYKIIMOHHOE, JIMCIIEPCUOHHOE
B3aUMO/ICUCTBHS.

DHepreTUka peakinii 1 XMMUYECKOe paBHOBECHE.
[lonatTne 0 XUMHUYECKON TEpPMOJUHAMUKE, TEPMOJAMHAMUYECKHE (DYHKIMH  COCTOSHHS
(xapaktepuctuueckue GyHKIMN). XUMUYecKoe paBHOBecre. VICTHHHOE U KaKyllleecs paBHOBECHSI.
KoncTtanTa XuMHU4YeCKOTO paBHOBECHA. DIEKTPOXUMHUYECKUE MPOIIECCHI, TOHITHE 00 IEKTPOIHBIX
MOTEHIMaIaxX. DJIEKTPOJIBIKYINAS CHJIa OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA U KPUTEPUIA
CaMOTIPOU3BOJIBHOTO MPOTEKAHUS MPOIECCOB.

PaBHOBecus B pacTBopax
[Iporeccrl, compoBokaaromue 00pa3oBaHWE JKUIKUX HCTUHHBIX PACTBOPOB HEDJIEKTPOIUTOB U
AIEKTPOJIUTOB. ACCOIIMUPOBAHHBIE U HEACCOIIMUPOBAHHBIC JIEKTPOIHUTHI. CTENEHb MHUCCOIHAINH.
Koncranra pguccommarnuu. PaBHOBecme B cHCTEME, COCTOAIIEH M3 HACHIIIEHHOTO pacTBOpa
MaJIOPaCTBOPUMOTO DJIEKTPOJUTAa M €ro KpHCTAUIOB. PaBHOBecMe B pacTBOpax KOMIUIEKCHBIX
coemnHeHUH. PaBHOBECHE qUCCOIMAIIMKN BOIbI, HOHHOE MPOU3BEACHUE BOJIBI M €0 3aBUCUMOCTH OT
temnepatypsl. lllkana pH. I'maponus cosneil.

CKOpOCTh peaKkiuii U KaTajaus.
[TonsiTue 0 xumMuueckod kuHeTHKe. OJHOCTAIMIHBIE U CIOKHBIE PEAKIMU. 3aKOH NEUCTBYIOLIUX
Macc. KoHcTtanTa ckopoctn peakuuu. MOJNEKYISpHOCTh M TOPSAOK PEAKIUU. 3aBUCUMOCTh
CKOPOCTH pE€akUMH OT TEMIIepaTypbl; SHTAJbINA AKTHMBAUMU. ['OMOTE€HHBIH M TE€TEPOreHHBIN
KaTaJns.

XuMus S- ¥ P- 2JIIEMEHTOB

Bonopona-nepBelii 371€MEHT NEPUOJUYECKONM CHUCTEMBI, €ro JIBOWCTBEHHOE IOJIOKEHUE.
OnemeHTsl 1 - 2 u 13 - 18 rpynn mnepuoguyeckol cucTtembl. 3aKOHOMEPHOCTH B H3MEHEHUHU
ANIEKTPOHHBIX KOHGUTYpalud, BEIUYUH PaJUyCOB, JJIEKTPOOTPUIIATEIBHOCTH U SHEPruH
MOHU3AlMU aTOMOB. THUNHMYHBIE CTENEHU OKHUCIEHUSA. XMMHYECKUE CBOMCTBA MPOCTHIX BEILECTB.
3aKOHOMEPHOCTH B CTPOCHMM M CBOMCTBAX OCHOBHBIX THIIOB coequHeHuil. [IpuponHbie
COCIMHEHUS, TIOJIyUEHUE U IPUMEHEHHUE.

Xumus d- u f- asemeHTOB

OneMeHThl 3-12 rpynn NepUOAMYECKON CHCTEMbl. 3aKOHOMEPHOCTHM B H3MEHEHUU
AIIEKTPOHHBIX KOH(PUTyparuil, BEIUYUH PAIUyCOB, SHEPTUM HMOHM3AINH, XapaKTEPHBIX CTEMeHen
OKHCJIEHUS, KOOPAMHALIMOHHBIX 4ucea aToMmMoB. I[lpuponHble coeaMHEHMS, TOJyY€HUE U
COTMOCTaBJICHUE (PU3NYECKHMX U XUMUYECKHUX CBOMCTB MPOCTHIX BemlecTB. CTpoeHHE U CBOMCTBA
OCHOBHBIX THIIOB coeanHeHmni. OcobenHocTH f- 3eMeHToB.

4.00beM y4eOHOH AN CUMIJIMHBI:

Bcero 1 cemectp 2 cemecTp
Bunsl yaeOHOM paboThI B3ay. | Bakan. | B3au. | Bakan | B3au. | Bakan.
el yacax en. yacax el. yacax

Oo0mas Tpy10eMKOCTh
AUCHUILINHBI 0 y4eOHOMY 12 432 7 252 5 180
IUIAHY
Ay/IHMTOPHbIE 3aHSTHS: 4,44 160 2,67 96 1,78 64
Jlexuuu (Jlek) 1,78 64 0,89 32 0,89 32
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[Ipaktuueckue 3ausarus (I113) 0,89 32 0,89 32 - -
JIaGopatopusle 3anstus (JIad) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHasi paboTa 556 200 333 120 299 80
(CP): 1 1 H
CamocTrosTensHOE U3yUeHUE 556 200 333 120 299 80
pa3ziesIoB JUCIUIUIMHBI ’ ’ ’
Buja xoHTpoJs: 3a4er / 3k3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 cemecTp
Buner yae6HOM paboThI B3au. | Bacrp. | B3au. Bactp. | B3au. | Bactp.
el qacax el gacax eIl Jacax
OO0masi Tpy10eMKOCTh
AUCHUILINHBI 0 y4eOHOMY 12 324 7 189 5 135
TJIAHY
AYUTOpPHbIE 3aHSATHS: 4,44 120 2,67 72 1,78 48
Jlexun (Jlek) 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausatus (113) 0,89 24 0,89 24 - -
JlabopaTtopusbie 3ansatus (J1ab) 1,78 48 0,89 24 0,89 24
CamocrosiTesqibHast padoTa 5 56 150 333 90 299 60
(CP): 1 H H
CamocTosITeIbHOE U3YYECHHUE 5,56 150 3,33 90 292 60
pa3nesioB JUCIUILIIUHBI
Bua koHTpoOJIAA: 3a4eT / IK3aMeH 2 54 1 DK3aMeH 1 IK3ame
(27) H (27)

AHHOTanus padoyeil NporpaMMbl JTMCUUIIAHBI

«Oprannveckas xumus» (b1.5.09)

1. Heap aMCHMIIMHBI — MpUOOpPETeHHE CTYACHTAMHM 3HAHUM O CTPOEHUU OPraHUYECKUX
OCHOBHBIX XMMHYECKHX CBOWCTBAaX pa3JIMYHBIX KJIACCOB OPraHUYECKUX

COCIUHCHMH,

COCI[I/IHGHI/Iﬁ M MCTOJAaX HX ITOJYUYCHHUA, KaK IIPOMBIIIJICHHBIX, TaK U J'Ia60paT0pHBIX.

2. B pe3yabTaTe HM3yuyeHHs] TMCHMILIMHBI O0y4YawIIUiics Mo mporpaMMe OakajaBpuara

JOJIJKeH:

Obnaoams cnenywomumu oowexyromypuvimu (OK) u obwenpogheccuonanvnvimu (OIIK)

KOMIICTCHIIMAAMM:

— CIOCOOHOCTBIO K caMOOpraHu3anuu u camooopaszosanuio (OK-7);

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX
JMCIHILIMH B ipodeccuonansHoi nesirenbaoctr (OITK-1)

TOTOBHOCTBEO HCIIOJIb30BaTh 3HAaHUSI O COBPEMEHHOH (DU3WYECKOH KapTUHE MHUpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHH BEIIeCTBA ISl MOHMMAHUS
OKpYy’KaroIiero mupa u sipneruii mpuponsl (OITK-2);

TOTOBHOCTHIO HCIIOJIH30BAaTh 3HAHUS O CTPOSHUM BEIECTBA, IPUPOJIE XUMUYECKOH CBSI3U B
Pa3MUYHBIX KJACcCaX XUMHUYECKHX COCIWHEHUH i MOHUMAaHUS CBOMCTB MaTepHalioB U
MeXaHHW3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAOIMX B OKpyxarorieM mupe (OITK-3).
3namo:

TEOPETUYECKHE OCHOBBI
COCJIMHEHUH;

CHOCOOBI TOJIyUYeHUSI M XUMHYECKHE CBOWCTBA OCHOBHBIX KIACCOB OPraHMYECKUX
COCJIMHEHU;

OCHOBHBIE MEXaHU3MbI IPOTEKAHHS OPTaHUYECKUX PEaKITUi;

CTPOCHUA U CBOICTB PAa3JIMYHBIX KJIIACCOB OPraHUYCCKUX
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Ymemo:
— TNPUMEHSTh TEOPETUUYECKUE 3HAHMS JUISI CHUHTE3a OPraHUYEeCKUX COCAMHEHUN pPAa3TUUHBIX
KJIaCCOB;
— aHAJIM3UPOBATh U MPEJCKA3BIBATh PEAKIIUOHHBIE CBOMCTBA OPraHUYECKUX COCTUHCHUI;
— COCTaBJISITh CXEMbI CHHTE3a OPTaHUYECKUX COCAMHEHHH, 3aJAaHHOTO CTPOCHUS,
Braoemy:
— OCHOBaMH HOMEHKJIATYpPhl U KJIACCU(PUKALUA OPTAHUYECKUX COCAMHEHUI;
— OCHOBHBIMU TEOPETHUYECKUMU MPEICTABICHUSIMU B OPTraHUYECKON XUMHUH;
— HaBBIKAMH 000CHOBAHHS PAIIHOHATBHBIX CITIOCOOOB MOTYICHHSI OPraHUISCKUX BEIIECTB.
3. Kpartkoe coaep:kanue TUCIHNIHHbI

Homenknatypa oprannueckux coeuHeHnui. Teopusi XuMUUYECKOTO CTPOCHUS U HACHIIIIEHHBIC
yrieBojiopoasl (YB). Ilpupona koBaneHnTtHOU cBsizu. @opmynbl Jlbtonca. dopManbHBIN 3apsl.
Ododextor 3amectureneid. [IpoMexxyTouHbIe COCTUHEHUS] W YaCTHI[BI OPraHUYECKUX PEaAKIUsX.
DHepreTuyeckass auarpaMma peaknuu. Mexanusm peakinuu. Crepeousomepusi, €€ BUIBI U
0003HaYEeHMUSL.

Amudarnyeckue coequHeHus. HaceieHHbie U HEeHachIeHHbIE Y B. AJKaHbI, IUKJIOATKaHBI,
QJIKEHBI, aJKWHBI, TIOJIMEHBI (IueHbl). B Kaka0M Kitacce paccMaTpuBaIOTCS CIICIYIONIUE Pa3Jeibl:
M30MepHUsi, HOMEHKJIATypa, (U3NYECKHe MW XUMHYECKHE CBOWCTBA, CIIOCOOBI TOJIyUEHHS.
MexaHu3Mbl peakyil. JHepreTuyeckas auarpaMmma peakum.

Apomatudeckue coeauHeHus. Teopun apomatnaHocTH. CoenuHeHusi OEH30JbHOTO psija.

M3omepus. Homenkmatrypa. CrnocoObl ToydeHHs. XHWMHUYECKHE CBOWCTBa. BriusiHue
3aMeCTUTeNe B OCH30JbHOM KOJIBIIE HAa HAIMpaBJICHUE M CKOPOCTh PEAKIMHA AIEKTPOPUIHLHOTO
3aMeIeHUS.

4. O0beM y4eOHOI TUCHUNJIMHBI:

B 3aueTHEBIX B akanewm. B actponom.
Bunx yaeOHoM paboThI €IUHULAX qacax yacax
OO0mas TpyA0eMKOCTh M CHUIIJIMHBI 110 3.0 108 81
y4eOHOMY IJIAHY
Kontaktnas pa6ora (KP): 1,33 48 36
Jlexuunu (Jlek) 0,45 16 12
[Tpaktuueckue 3ansatus (113) 0,88 32 24
CamocrositesibHas padora (CP): 1,77 60 45
Jlpyrue BUIbI CaMOCTOSTEILHON pabOThI 1,77 60 45
Bua koHTpoOJIs: 3a4eT / IK3aMeH _ 3auver ¢ _
OLICHKOM

AHHOTaNus padoyei NporpaMMbl JIMCUUILTAHBI
«®u3nyeckas xuvusn» (b1.5.10)

1. Heap AUCHMIUIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPAaBISIONIUX XOIOM
XMMHUYECKOTO TIpollecca, IOKa3aThb OONACTH MPUIOKEHHS O3TUX 3aKOHOB M HAy4YUTh
oOydaronierocss rpaMOTHO TPHUMEHATh HMX MPH PEUICHUH KOHKPETHBIX TEOPETHYECKHX U
MPaKTUYECKUX 3aau.

2. B pe3yabrare u3yuyeHHus AUCHMILUIMHBI 00yYaloluiics Mo mporpamMe GakajaBpuaTa
JOJIIKEH
Obnaoams cnenyromumu oouenpogheccuonanvrvimu (OIIK) koMneTeHIAMIE:

— CIOCOOHOCTBIO M TOTOBHOCTH HCHOJB30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
JMCUUIUIMH B ipodeccruonanboi nesreabroctu (OT1K-1);

— TOTOBHOCTBIO HCIONB30BaTh 3HAHHUSA O COBPEMEHHOH (DM3MUYECKOW KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BEIIECTBA JUIsl TOHUMAaHUS
OKpy»Karolero Mupa u ssiieHuii mpuposl (OI1K-2);
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— TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUE O CTPOECHUU BEIIECTBA, IPUPOAA XMMHUUECKON CBS3U B
pa3IMyYHBIX KJAaccaX XUMHYECKUX COEIUHEHMM /s NOHMMAHHS CBOMCTB MaTepualoB U
MeXaHW3Ma XUMHYECKUX IPOIIECCOB, MPOTEKAIOMINX B OKpyxkatomieM mupe (OI1K-3).
3uamo:

— OCHOBHBIE 3aKOHbl (PU3UYECKONM XHWMHH, B3aUMOCBA3b (UINYECKUX U XUMHUYECKUX
XapaKTEepPUCTUK MPOIECCa;

— IYTH ONpEJENICHUS BaXKHEHIINUX XapaKTEPUCTUK XUMHUYECKOIO paBHOBECHUS (KOHCTAHTBI
paBHOBECHS], PABHOBECHOT'O BbIXOJa IPOAYKTA, CTENICHU MIPEBPALEHHS UCXOAHBIX BEIIECTB)
U BIUSHUS PAa3IUYHbIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO PABHOBECHUS;

— yCIIOBUS YCTaHOBJIEHHUS (Da30BBIX PABHOBECUN B OJIHO- U MHOTOKOMIIOHEHTHBIX CHCTEMAX,
BO3MOYHOCTH Pa3JI€NeHUs CJIOKHBIX CUCTEM Ha COCTABJISIONINE KOMIIOHEHTHI;

— TEpPMOJIMHAMHUYECKOE ONMCAHUE CBOMCTB MI€ANbHBIX M HEHUJICATbHBIX PACTBOPOB, MOJXObI
K HaXxOKJCHUIO MaplUaIbHbIX MOJISIPHBIX BEJIMUYMH KOMIIOHEHTOB pacTBOpa.

Ymemn:

— TPUMEHSATh TEOPETHYECKHE 3HAaHUA M JKCHEPUMEHTAlbHbIE METOJbl HCCIEIOBaHUS
(bu3nyecKoil XMMUHU IPU PeLIeHNH NMPOPECCHOHANBHBIX 33/1a4;

— TPOBOJUTH TEPMOJUHAMUYECKUE PACUEThI, OCYILECTBIIATH aHAJIU3 U HA OCHOBE 3TOTO JeNIaTh
000CHOBAHHBIE BLEIBOILI;

— MPEACKa3bIBaTh U HAXOJUTH ONTHMAJIBHBIC YCIOBUA MPOBCACHUA XUMUUYCCKOTO ITpomecca €
LEJIBIO MOJIYYCHHA MaKCUMAJIbHO BO3MOKHOI'O BbIX0Ada MHTCPECYIOIICTO IMPOAYKTA,

— TIPENCTaBIATH JaHHBIC JTAOOPATOPHOTO MCCIIENOBAaHUS B Tpaduieckoi (popme U Ha OCHOBE
IMOJIYYCHHBIX 3aBUCHUMOCTEHN OMmpeaciiATb COOTBCTCTBYIOIIUEC TCPMOANHAMHUYCCKHUEC U
KUHETHYECKUE XapaKTEPUCTHKH XMMHUECKOW CUCTEMBI 1 XUMHUYECKOTO MPOIIECcca;

— TMPOBOJUTH aHAIN3 M KPUTHUYECCKH OICHUBATH TOJYYCHHBIC IKCIECPUMCHTAJIbHBIC JNaHHBIC,
000011aTh 1 1eJaTh 000CHOBAHHBIC BBIBOIBI HA 0a3e MPOBEIEHHBIX OIBITOB.
Bnaoemey:.

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHYCCKUX METOJO0B (PH3MUECKONH XHMHH JUIS PEIICHHS
KOHKPETHBIX MCCIIEI0BaTEIbCKUX 33/1a4;

— HaBBIKAMH OIpPEACICHUS COCTOSHHS PABHOBECHS W CaMOIIPOM3BOJIBHOTO HAlpaBICHHUS
XHUMHYECKOTO IpoIecca;

— mpuemMamMu 00pabOTKH TOJYYCHHBIX ONBITHBIX JAHHBIX JUIS BBISBICHHS W YCTAHOBJICHHS
B3aMMOCBSI3eH MEXKJy TEPMOJUHAMUYCCKMMH CBOMCTBAMHM M (PH3UYCCKHMH MapaMeTpaMu
mporecca;

— 3HAHWSIMH OCHOBHBIX 3aKOHOB (PM3UYECKOW XMMHHU JUIS COACPIKATCIBHON HHTEPIpPETALuU
TEPMOIUHAMHYCCKUX PACUETOB;

3. Kpartkoe coaep:kanne THCIHIIHHBI

Xumuueckas TepMoJWHaMuKa. 1-pIii U 2-0H 3aKOHBI TEPMOJMHAMUKH, NOcTynar [lmaHka.
B3anMoCBs3b TEIIOTHI, pabOThl W M3MEHEHUS BHYTPEHHEW SHEPTUU B TPOIECCaX C Y4acTHEM
uaeanpHoro rasza. Temmoémkocth TBEPABIX. JKHAKMX M ra3000pa3HbIX BEHIECTB. TEePMOXHMHUS.
Boruncnenue TemnoBbIX 5()(EKTOB XMMHUECKHUX peakiMid, MpoIleccoB (Ha30BBIX MEPEX0JIOB,
pacTBOpeHus U APYrux (PU3nKo-XUMHUYECKUX mporeccoB. JHeprus [ nddca u sHeprus ['enpmrosnbia
KaK KpUTEpUHU HAMpaBJICHUS XUMHUUYECKOTO Tporecca. Pacuér abcomoTHON SHTPONMUU. XUMUYECKOe
paBHOBecHe. KoHcTaHTa XUMHUYECKOTO PaBHOBECHSI U METOJbI €€ pacuéra U IKCHEPUMEHTATBHOTO
ompeseneHus. PaBHOBECHBIH BBIXOJA TMPOJYKTA, BIHUSHHUE [aBJICHHs, TEMIIEPATyphl, MPUMECH
WHEPTHOTO Ta3a Ha pPaBHOBECHBIN BBIXOJ. YpaBHEHHUS HU30TepMbl U u300apel Bant-T'odda.
Cratuctuueckas TepMoauHaMuka. Pacu€r tepmomHamMuueckux GyHKIUN Ha 0a3e MpencTaBICHHMA
0 CYMME TI0 COCTOSIHHSIM.

da30BbIe paBHOBECHs B OJHOKOMIIOHEHTHBIX cucTeMax. Da3oBble mepexonbl U (azoBas
JrarpaMma COCTOSIHHSI JUTsl OTHOKOMITOHEHTHBIX CUCTeM. TpoiiHas Touka. YpaBHeHnue Knaneiipona-
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Knay3uyca. 3aBUCHMOCTh JaBJI€HUS HACBIIIEHHOTO IHapa OT TemnepaTypsl. OmnpeneneHue
TEepMOAMHAMHYECKIX (PYHKIUH mporecca (a3oBoro nepexona. Kpurnueckas tremmneparypa.

Tepmomunamuyeckas Tteopusi pactBopoB. Kiaccudukamust pactBopoB.  CrocoOsbl
BBIPXKEHHUSI COCTaBa pacTBopa. llapiuanbHble MOJISIpHBIC BEMUMHBL YpaBHeHus: [ n66ca-/{rorema.
Wneanbubie pacTBOpbl. TepmoauHamuueckue (YHKIUU CMEIICHHs JUIsl MIACabHBIX PacTBOPOB,
3akoH Paynsa. IlpenenbHo-pa3z0aBieHHble pacTBOphl, 3akoH ['eHpu. HewuneanbHble pacTBOpHI,
IIOJIOKUTEIIBHBIE U OTPULIATENIbHBIE OTKJIIOHEHHUs OT 3akoHa Payia. TepmoanHaMuueckoe onucanue
HEHUJICATbHBIX PACTBOPOB, aKTUBHOCTH, KOA((GUIMEHT aKTUBHOCTH. KoJumMraTtuBHBIE CBOWCTBA
pacTBOpPOB HEJNETYYUX BELIECTB B JieTydeM pactBoputene. Kpuockonus, 30yminockonus. Ocmoc,
OCMOTHYECKOE JIaBJICHHUE.

da3oBbie PaBHOBECHS B MHOIOKOMIIOHEHTHBIX cHcTemax. JluarpaMMsl «IaBJicHHUE-
COCTaB», «TEMIIEpaTypa-CoCTaB», «COCTAaB I1apa-COCTAaB IKUAKOCTH» Il HJCANbHBIX H
HeUJIeaTbHBIX PAcTBOPOB. 3akoHbl [nO6ca-KonoBanoBa, AseoTpornus. DUBHKO-XUMHYECKUE
OCHOBBI pa3JelieHusl >KUJIKUX cMmeced, pekTtudukanus. DU3NKO-XUMHYECKUH U TEPMHUYECKUM
aHayu3. Pa3nuuHble THIBI AMAarpaMM IIaBKOCTH. DBTeKTHKA. [IpaBuio ¢a3 v npaBuiio pslyara.

4. O0beM y4eOHOI JUCHUNJINHBI:

Bupr yue6HOM paboThI B sauerhbix B akanmem. gacax B actponom.

€IMHNIIAaX qacax
OO01mas Tpy10eMKOCTb JMCHUIIJIHHBI 110 5.0 180 135
yueOHOMY IJIaAHY
KonTakTHasi padora: 1,78 64 48
Jlexruu (JIek) 0,89 32 24
[Tpaktuueckue 3ausatus (I113) 0,89 32 24
CamocrositesibHas padora (CP): 2,22 80 60
Bua koHTpoOJIAA: 3a4eT / IK3aMeH 10 DK3aMeH DK3aMeH

’ (36) (27)
AHHOTanus padoyeil NporpaMMbl JMCUMILTAHBI
«Komnouanast xumusi» (61.65.11)
1. Heap aucUMNJMHBI — O3HAaKOMJIGHHE CTYIEHTOB C OCHOBaMHU TEPMOJAMHAMUKH

MMOBEPXHOCTHBIX ABJICHUH, CIOCOOAMU MOTYYEHHUSI U BaXXKHEHIIMMHU CBOMCTBAMU JAUCIIEPCHBIX
CHUCTEM.

2. B pe3yabraTe M3yYyeHHUs] AUCHUILIMHBbI 00ydYalolluiicsi M0 mporpamMme OakajaBpHaTa
JOJIKEH:

Obnaoams cnenyromumu oouenpogheccuonanvruvimu (OIIK) koMneTeHIAMIU:

— CIOCOOHOCTBIO U TOTOBHOCTBIO HCIOJBb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUUIUIAH B mpodeccronanbhoi aesreiapaoctu (OIMK-1);

— TOTOBHOCTBIO HCIOJB30BaTh 3HAHHUSA O COBPEMEHHOH (M3MYECKOH KapTUHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHH BeEIIEeCTBA JUIsl MOHUMAHUS
OKpY’KaroIiero mupa u siieauii mpupoast (OI1K-2);

— TOTOBHOCTBIO MCTOJB30BaTh 3HAHUS O CTPOCHUHU BEIIECTBA, MPHUPOJIEC XUMHUECKOU CBSI3U B
Pa3IMYHBIX KIAccaX XUMHYECKHX COCIUHEHUUN A1 MOHUMAaHHUS CBOWCTB MaTepHalioB H
MEXaHU3Ma XUMHYIECKHX TPOIIECCOB, MPOTEKAIOIINX B OKpyskaromem mupe (OITK-3);
3namo:

— OCHOBHBIE TIOHSTHUS W COOTHOIICHHUS TEPMOJMHAMHUKH TOBEPXHOCTHBIX  SBJICHUHN
(TepMoIMHAMUKA TIOBEPXHOCTHOTO CIIOS; aAre3ws, CMauyuBaHUE U pacTeKaHHE >KHIKOCTEH;
JMCTIEPCHOCTh M TEPMOJIMHAMUYECKUE CBOMCTBA TeM; afcopOLns Ta30B U MapoB, aJAcopOIus
U3 PacTBOPOB);

— OCHOBHBIE METO/IbI TTONYYEHUS AUCIIEPCHBIX CUCTEM;
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— OCHOBHBIE  CBOICTBa  JUCHEPCHBIX CHUCTEM  (DJIEKTPOIOBEPXHOCTHBIE  CBOMCTBA;
KMHETUYECKUE U ONTUYECKHE CBOWCTBA; CBOMCTBA PACTBOPOB KOJUIOMIHBIX MOBEPXHOCTHO-
AKTUBHBIX BEILIECTB);

— OCHOBHBIC IIOHSTHUS U COOTHOILEHUS TEOPUH arperaTMBHON YCTOWYMBOCTH M KOAryJsLHMU
110 (HOOHBIX TUCTIEPCHBIX CHCTEM;

— OCHOBHBbIE 3aKOHOMEpPHOCTU CTPYKTYpOOOpa3oBaHMsI U  pEOJIOTUYECKUE CBOWCTBA
JMCIIEPCHBIX CUCTEM.

Ymemy:

— TIPOBOJUTH PACUYETHl C UCIOJIb30BAHUEM OCHOBHBIX COOTHOIICHUN TEPMOAMHAMMUKHI
[TOBEPXHOCTHBIX SIBJIEHUI U pacueTbl OCHOBHBIX XapaKTEPUCTUK IUCIEPCHBIX CUCTEM;
Braoemy:

— METOJaMM U3MEpPEHUsl MOBEPXHOCTHOTO HATSKEHMsI, KpaeBOI0 yIJa, BEIMYUHBI aicOpOIun
U YAEIbHON MOBEPXHOCTH, BA3KOCTU, KPUTUUECKOW KOHIIEHTPAIIMM MHULEIII000pa30BaHus,
ANIEKTPOKMHETHYECKOTO TOTEHLMaNa; METOJIaMU IPOBEJIEHUS JUCIEPCUOHHOIO aHaJIN3a,
CUHTE3a JUCIIEPCHBIX CUCTEM U OLIEHKU UX arperaTiBHON YCTOMYUBOCTH.

3. Kparkoe conepixanue TuCUHNIUHBI

Pazpnen 1. [Ipenmer u npu3HaKu 0OBEKTOB KOJIJIOMTHOW XUMHH

Komnouanas xumusi - Hayka O MOBEPXHOCTHBIX SIBICHUSIX W JUCHEPCHBIX CHUCTEMaXx.
OCHOBHbBIE MPU3HAKK TUCHEPCHBIX CHCTEM - TE€TEPOr€HHOCTh M JTUCIEPCHOCTDH; MOBEPXHOCTHAS
SHEPrus; KOJIMYECTBEHHbIE XapaKTEPUCTUKU qucnepcHoCcTH. Kiaccudukanus AUCHepCHBIX CUCTEM.
Paznen 2. TepmoaguHaMuKa TIOBEPXHOCTHBIX SIBJICHUH

OO6mras xapaKTepUCTHKa MOBEPXHOCTHOM »Hepruu. [loBepXxHOCTHOE HaTsKeHHe. YpaBHEHUE
['uO6ca-I'enpMronblia [Uisi  BHYTPEHHEW  yIENbHOM  IMOBEPXHOCTHOM  HSHEpruu  (MOJIHOM
MMOBEPXHOCTHOW PHEPTUH).

Mertona n30eiTkOB ['M106ca. dyHnameHTanbsHOE aacopOIMoHHOe ypaBHeHHE [ mO0ca. YacTtHoe
BbIpakeHue ypaBHeHHs: ['u06ca. IloBepXHOCTHO-aKTUBHbIE M IOBEPXHOCTHO-MHAKTUBHBIE
BEIIECTBA.

Anresuss u kore3us. YpaBHeHue J[ronpe mist pabotel aaresuu. CmaunBaHue, 3akoH HOHra.
VYpasuenue [lronpe-lOnra. Pacrexanue xuakocteil, kodpduUIMEHT pacTekaHus 1o [apkuHCy.
Dddext MapaHronu, mpaBujio AHTOHOBA.

[IpaBuno a3 ['mb0ca um aucnepcHOCTh. BiusHUe KpUBHU3HBI MMOBEPXHOCTU HA BHYTPEHHEE
naBinenue ten (ypaBHenwme Jlammaca). Kanumnsprele sBieHus. YpaBHenue KenbBuna. BnusiHue
JMCIIEPCHOCTH Ha PacTBOPHUMOCTb, KOHCTAHTY PAaBHOBECHUSI XMMHUYECKOW pEaKIMH, TeMIIEpaTypy
(dazoBoro nepexoja.

Metonpl  MOJIydeHUS JAUCIEPCHBIX CHUCTeM. YpaBHeHue PeOunzaepa mans  paboThI
mucneprupoBanus. Dddext Pebunngepa. 'omoreHHas M reTeporeHHass KOHJAEHCAIUS. DHEPrus
I'u60ca oO6pazoBanus 3apoapiiia HOBoM (a3bl. KuneTtnka oOpa3zoBaHus HOBOH (a3bl.

Pasznen 3. AncopOuroOHHBIE PaBHOBECHS

[Ipupona agcopOUMOHHBIX CHII. AAcopOlLuMs ra3oB M MapoB Ha OJHOPOJHOIN MOBEPXHOCTH.
3akon I'enpu. Mopens u ypaBHeHue Jlenrmiopa. Teopus NHOTUMOJEKYISPHONU ancopOuuu
Bbpynayspa, Ommera, Temnepa (b3T). Onpenenenue ynenbHol nmoBepxHoctu Mmetogom BOT.

AncopOuus Ta30B ¥ MapoB Ha MOPHUCTHIX Marepuanax. Knaccudukanus nop mo Jyoununy.
Teopus kanmmnspHoil KoHAeHcanuu. Pacder uHTerpanbHod u auddepeHnnanbHOM KpUBBIX
pacripeiesieHust 00beMa Top Mo pa3mMepam.

AncopOumsi Ha MHKPOMOPHUCTBIX MaTepuamax. [lorenunansHass Teopusa [lonsHu.
XapakrepucTiuueckas kpuBas agcopOuu. O0o0meHHoe ypaBHeHHe Teopun JlyOnHIHAa 00BEMHOTO
3aMoJHEeHUsI MUKpOTIOp, ypaBHeHue J[yOunuHa - PagymikeBuya.

AncopO1ust MOBEPXHOCTHO-aKTUBHBIX BetiecTB. [Ipasuio [Jiokio - TpayOe. 3aBUCUMOCTS 110-
BEPXHOCTHOTO HATSKEHUS OT cOCTaBa pacTBopa. YpaBHeHue IlInmkoBckoro. YpaBHEHHs COCTOS-
HUS Ta3000pa3HbIX MOBEPXHOCTHBIX (a/ICOPOLIMOHHBIX) MIeHOK. Beckl JIenrmiopa.
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Pa3nen 4. DnexTpuyeckue sIBJICHUS Ha IOBEPXHOCTU

Mexanu3mbl 00pa3oBaHusi JBOWHOTO 3MekTprueckoro cios (A9C). YpasHenus JlunmMana.
OnexTpokanuuisipuele  Kpusble. Teopun crpoenuss JOC. Pemenue ypaBHenus Ilyaccona-
Bonbrmana st muddysuoit wactu JI2C. JI9C mo teopun LltepHa, mepe3apsiika MOBEpXHOCTH.

DONEKTPOKUHETUYECKUE SBJICHUS, MIEKTPOKUHETUUECKUI MTOTEHIMAN. Y paBHEHHE | ebMroib-
11a-CMOJIyXOBCKOTO IS 3JIEKTPOOCMOCa U AJIeKTpodopesa.

Pa3nen 5. Kunetnueckue cBOMCTBa AUCIIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OCAX/IEHUS YACTHULl C UX pa3MepoM. YcioBus coOmoaeHus 3akoHa Crokca.
CenMMEHTALMOHHBIM aHaIU3 MOJUAUCIEPCHBIX cucTteM. KpuBble pacrpeneineHusi 4YacTHl] 110
pasmepam. [Ipupoaa 6poyHOBCKOTO OBUKEHHUA. 3akoH DiiHIITeHHa-CMOyXoBcKoro. CreacTBus u3
TEOpUH OpPOYHOBCKOTO JIBHKCHUS. CenuMeHnTaninOHHO-AU (P Y3MOHHOE paBHOBECHE,
TUIICOMETPUYECKUI 3aKOH.

Pa3nen 6. ArperatuBHasi yCTOMYMBOCTD M KOATYISIIUS TUCTIEPCHBIX CUCTEM

CenuMeHTallMOHHAS W arperatuBHas yCTOWYMBOCTU cucteM. JlnodunbHble U 110(GOOHBIE
cucrembl. Kputepuit muopunsHoctu o Pedbunnepy-1llykuny. JInopunbHble AUCTIEpCHBIE CUCTEMBI.
Knaccugukanuss MOBEpXHOCTHO-aKTUBHBIX BEIIECTB. [epMOJMHAMUKA W MEXaHHU3M MHU-
uemtooopazoBanus. Crpoenune munemn ITAB. ComoOunmsarnus. Kputuueckas KOHLEHTpalMs
MULEI000pa30BaHMsI, METO/IbI €€ OTIpeACTICHUSI.

JInodobuble nucnepcHble cucteMbl. MPakTopbl ycToWuMBOCTH JTHOGOOHBIX cucTeM. beicTpas
u MeuieHHas koarymsnus. Kunetuka koarynasuuu mo CMoOJIyXOBCKOMY. 3aBUCHUMOCTb YHCIA
YaCTHUL] pa3HOIo Mopsaka oT BpemeHu. OCHOBHBIE NoJI0KeHU Teopun [epsaruna, Jlannay, ®epses,
OBepbOeka ([JJIDO). PacknuHuBaromiee AaBiIeHUE M €ro cocTapistomue. OOmiee ypaBHEHUE IS
SHEpPruM B3aUMOJECHCTBUS MUCHEpCHbIX YyacTHll. [loTeHIanbHbple KpUBble B3aUMOAECHCTBUS YACTHII.
Heitrpanuzannonnas u KoHIeHTpaunonHas koaryisius. [Ipasuno lynsue-I'apam.

Pa3nen 7. CtpykTypooOpa3oBaHHE U CTPYKTYPHO-MEXaHUUECKHE CBOMCTBA TUCIIEPCHBIX CUCTEM

Tunsl cTpyKTYyp, 00pa3yromuxcsi B AMCIEPCHBIX CHUCTEMaxX. B3auMOCBA3b MEXAy BHIOM
MMOTEHIIMAILHON KpUBOUM B3ammojaeicTBus dactull (mo teopuu AJID®O) u TUIIOM BO3HUKAFOIIMX
CTpyKTyp. KoarynsinmoHHO-TUKCOTPOIHBIE M KOH/ICHCAIITMOHHO-KPUCTANIN3AlIMOHHBIE CTPYKTYPBHI.

Peonornueckuit Meroa HccleAOBaHMS OUCHEPCHBIX cucTteM. (OCHOBHBIE TOHATUS U
ujeanbHble 3aKOHBI peosioruu. MoienupoBaHie peoJorH4ecKUX CBONUCTB Tell.

Knaccudukanust TuCepcHbIX CUCTEM MO CTPYKTYPHO-MEXaHHMYECKUM CBOMCTBaM. Bs3kocTh
JKUJIKUX arperaTMBHO YCTOMYHMBBIX JUCHEPCHBIX CUCTEM. YpaBHeHus OJiHmTeiHa, [lItaynunrepa,
Mapka-XayBunka. Peonorumdyeckue  CBOMCTBa  CTPYKTYPUPOBAaHHBIX  KHAKOOOpPA3HBIX H
TBEpAO0OPA3HBIX CUCTEM.

4. O0beM y4eOHOI JUCHUNINHBI:

N B 3aueTHbBIX B akanmem. B actponom.
Buner yue6HOI paboTh

eIMHUIax qacax qacax
O01mas TPyA0eMKOCTb JMCIHUIIIMHBI 110 5.0 180 135
Y4eOHOMY IIAHY
KonTtakTHast padora (KP): 1,78 64 48
Jlexmmm (JIek) 0,89 32 24
UlaGopaTopHusle 3ansatus (J1ad) 0,89 32 24
CamocrositesibHas padora (CP): 2,22 80 60
[TonrotoBka K 1a00paTOpHBIM paboTam 1,11 40 30
Jlpyrue BUJIbl CAMOCTOSTENbHON pabOThI 1,11 40 30
Bun koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 Jnezamen Jkzamen

' (36) (27)
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AHHOTanus padoyeil NPorpaMMbl JUCHUIIUHBI
«Ananmutuueckasi xumus» (b1.5.12)

1. Heab AMCUUIVIMHBI — TpHOOpEeTeHHE OO0YYaIOUIMMCS 3HAHUN 10 OCHOBHBIM TpYIIIIaM
METOJIOB XUMHYECKOTO aHalln3a, HanboJjee IMHUPOKO MPUMEHSEMBIX B IMPOMBINUICHHOCTH U
HCCIIEIOBATEIbCKOM paboTe, a TakkKe KOMIIETEHIMH, HEOOXOAUMBIX I PpEeLICHUs
KOHKPETHBIX 337ja4 XUMHUYECKOTO aHAJIN3a.

2. B pesyabTare m3y4yeHHus THCHMILIMHBI 00ydawlMiica Mo mporpamMme fakajnaBpHuarta
HOJIKeH:

Obnadams cnenyromumu odbwenpogheccuonanvrvimu (OIK) komneTeHusamMu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 33aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILINH B ipodeccuonanbHoi nestensHocTr (OITK-1);

— TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOEHUU BEILIECTBA, IPUPOJIE XUMUUYECKOH CBSI3U B
Pa3IMyYHBIX KJaccaX XUMHUYECKHX COEIMHEHUH A MOHMMAaHMsI CBOWMCTB MarepHalioB U
MeXaHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOMINX B okpyxarotieM mupe (OI1K-3).
3uamo:

— OCHOBHBIE€ MOHSTHS, TEPMHUHBI, METOJbl M NPUEMBbl KAYECTBEHHOTO U KOJIMYECTBEHHOI'O
XMMHUYECKOTO aHalin3a, TEOPUI0 XUMUYECKUX U (PU3MKO-XUMUYECKHMX METOJIOB aHalIN3a,
MPUHIIUIBI PA0OTHI OCHOBHBIX MPUOOPOB B PU3UKO-XUMUYECKUX METOIAX.

Ymemn:

— TPUMEHATh NMPUOOPETEHHBIE NMPAKTHYECKHWE HAaBBIKU B NMPOQPECCHOHAIBHON NEeSTENIbHOCTH
JUIA peLIeHUs] KOHKPETHBIX 3aJay; BJAJETh: IOHUMAHUEM Leled U aJropuTMOB
XMMHUYECKOTO  aHaiu3a, crnoco0aMu  peleHHs aHAJUTHYEeCKMX  3a]ad, OLEHKOM
BO3MOJKHOCTEH KaXJOro METOAa aHajlu3a, OCHOBAMU METPOJIOTUYECKON  OLEHKH
pe3yabTaTOB KOJUYECTBEHHOTO XMMHUYECKOIO aHAIM3a.

Bnademy:

— TIOHMMaHWEM TIeJel ¥ aJrOPUTMOB XHMMHYECKOTO aHaiH3a, CHoco0aMu penieHus
AHAIMTUYECKUX 3a7a4, OIIEHKOM BO3MOMKHOCTEH Ka)KIOro METOJAa aHajn3a, OCHOBAMHU
METPOJIOTHIECKON OLIEHKHU Pe3yIbTaTOB KOJUYECTBEHHOTO XUMHYECKOTO aHAIH3a.

3. Kpartkoe cogep:kanue I CHUNIHHBI:

Brenenue. [Tonstue 06 ananutuueckor xumuu (AX) Kak 0 CHCTEME 3HAHU M, TTO3BOJISIONICH
YCTaHOBUTh Kau€CTBEHHBIM M KOJWYECTBEHHBIM cOCTaB BemiecTBa. 3agaun AX. AHaIUTHUYECKUU
CUTHAJI KaK HOCUTEJIb KAUYeCTBEHHOW M KOJIMYECTBEHHOW HH(oOpManuu 00 OO0BEKTE aHaau3a.
[Tonsarue o mpobooTdope u mpodonoaroToBke. OCHOBHBIC TPEOOBAHUS, IPEIBABIIEMbIC K METOaM
XUMUYECKOTO  aHaiu3a. YCJIOBUS BBINOJHEHUS OMNpENeeHWi. AHamuThyeckas (opma,
AHATMTUYECCKUE TPU3HAKU. AHATUTUYECKHE KIaCCH(PUKAIIMN KATHOHOB U aHUOHOB.

Cucrematndeckuii u qpoOHbI aHamu3. CoBpeMeHHbIE METOAbl UACHTU(UKAIIMK JICMEHTOB
U coequHeHud. OpraHM4ecKre aHAJIUTHYECKHE PEareHThl B aHaJM3€ HEOPraHUYECKUX BEIIECTB.
PaBHOBeCHs B aHATUTUYECKUX TOMOTEHHBIX M T€TEPOTEHHBIX cucTeMaX. OCHOBHbBIC TUIIBI PEaKIIUH,
npuMeHseMblx B AX (KHCIOTHO-OCHOBHOE B3aMMOJICHCTBHE, OKHCIICHHE- BOCCTAHOBJICHUE,
KOMIUIEKCOOOpa3oBaHue, ocaxkiaeHue). OnucaHue paBHOBECHS AaHAJUTUYECKUX PpEAKIUH C
MOMOIIBI0 KOHCTAaHT pPaBHOBECHs. YueT MOOOYHBIX pPEaKIMii C MOMOIIBIO ammapaTa YCIOBHBIX
KOHCTAHT paBHOBecHs. lCrosb30BaHUE YCIOBHBIX KOHCTAHT PaBHOBECHUS ISl ONTHMM3ALUU
QHATUTUYECKUX PpEaKIMid W TMPAKTHUYECKUMX YCIOBUM HX BbINOIHEHUs. (OCHOBBI METOJOB
KOJIMYECTBEHHOT0 XHMHYECKOTO aHanu3a. MeToAbl KOJIMYECTBEHHOTO aHanmu3a. TpebGoBaHws,
MpEAbSBISEMbIE K XUMUYECKUM pEAKLMSIM, HCIOJIb3YEMbIM B XHUMHUYECKOM aHaju3e. Tarlbl
KOJIMYECTBEHHOTO aHanu3a. [loHATHE O TIpaBUMETPUUYECKOM aHaliu3e. TeopeTUYEeCKHe OCHOBBI
TUTPUMETpPUYECKOTo aHanm3a. llpuembl TuTpoBanus. Pacuetsl B Turpumerpuu. ['paduyeckoe
oToOpaxeHue mporecca TUTpoBaHUs. CKauOK TUTPOBAHUS, TOYKA SKBUBAICHTHOCTH, KOHEYHAS
TOYKa TUTpoBaHus. [lepBUuHbIE M BTOPUYHBIE CTaHAAPTHl. MeETOJ KHCIOTHO-OCHOBHOTO
TUTPOBaHUA. BBIOOp KHCIOTHO-OCHOBHOTO WHIuKaTtopa. I[lpumepsl ompeneneHuii. MeTobl
OKUCITUTEIBHO-BOCCTAHOBUTEILHOTO TUTPOBaHUs. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBINM MOTEHLIMAT.
®akTophl, BIUAIONINE HA €0 BeJIMUMHY. Y paBHeHne HepHera.
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[epmanranatomerpus.  Momomerpus.  OnTuMu3anus — yclIOBMH  ompenelneHus.  Merox
KOMIUIEKCOHOMETPHUYECKOTO  TUTpoBaHHA. (OCOOCHHOCTH peaknuii  KOMIUIEKCOOOpa3oBaHMUS
(xemaroobOpazoBanusi) wOoHOB MeTawioB ¢ OJITA.  Bwibop ONTUMAIBHBIX  YCIOBUM
KOMIIJIEKCOHOMETPUYECKOTO TUTPOBaHUs. TUTpOBaHME O METOAY OCAaXKIEHMs. MeTpoiornyeckas
OILICHKA pEe3yJIbTaToOB aHanu3a. VHAMKATOpHBIE M WHCTPYMEHTAJIbHBIE CHOCOOBI YCTaHOBJICHHUS
TOYEK 3KBUBAJIEHTHOCTH.

BBenenne B (usuko-xumuueckue (MHCTPYMEHTAIBHBIE) METOJbI XHMHYECKOTO aHalln3a
(MMXA-®XMA). Knaccudukamusi (QHU3NKO-XUMHUYECKHX METOJOB aHalu3a. AHAIUTHYECKUN
CUTHAJI KaK WH(popMaTuBHAs (PYHKIHMS COCTaBa BEIIeCTBA. MeTO bl KOJUYECTBEHHBIX H3MEPEHUN B
OXMA, ux XxapakTepucTUKa. AHAIUTUYECKUE M METPOJOTMYECKHE XapaKTEPUCTUKU METOJUK
OIIPEIEICHUS.

4. O0beM y4eOHOI JUCHUNJINHBI!

N B 3auerHbIx B akanem.
Bunel yue6HOM paboTh B actponom. wacax
eIMHHIIAX gacax

OO01ast TPY10eMKOCTh THCIHUIIJIMHBI 4.0 144 108
Mo y4eOHOMY IUIaHY

KonTakTHasi padora: 1,78 64 48
Ulexmmm (JIek) 0,45 16 12
JlaGoparopHrbie 3ausTus (J1ad) 1,33 48 36
CamocrosiTesibHasi padora (CP): 2,22 80 60
[TonroToBka Kk 1a00paTOPHBIM paboTam 1,11 40 30
Jlpyrue BHIIBI CAMOCTOSTENEHOW PaOOTHI 1,11 40 30
Bujx KoHTpoOJIs: 3a4eT / IK3aMeH - 3ayer ¢ OLEHKOM -

AHHOTanus padoyeil NporpaMMbl JMCUUIIAHBI
«Unxenepuas rpadpuka» (b1.5.13)

1. Heab AMCUMIIMHBI — HAYYUTHh CTYACHTOB BBITIOJIHITh M YUTATh YEPTEKHU MO MpaBHIAM U
YCJIOBHOCTSIM COTJIACHO CTaHIApTaM €IWHOW CHUCTEMbl KOHCTPYKTOPCKOW JOKYMEHTAIUU
(ECKL).

2. B pe3yabTaTe M3yuyeHHsl TMCHMILIMHBI 00Yy4YawIIUiics Mo mporpaMMe OakajaBpuara
JMOJIZKEH:

Obnadams cnenyromumu oowexyromypuvimu (OK) u obwenpogeccuonanonvimu (OIIK)
KOMTICTCHITUSIMH:

—  CIOCOOHOCTBIO K caMOOpraHu3anuu u camooopaszosanuio (OK-7);

— BIQJICHUEM OCHOBHBIMH METOJAaMH, CHOcOOaMH M CpPEICTBAMHU IOJyYCHHUs, XPaHCHHS,
nepepaboTku  WHGPOPMAIIMK, HABbIKAMH pPa0OThl C KOMIIBIOTEPOM Kak CpEICTBOM
ynpasieHus nHpopmarnueii (OIIK-5).
3namo:

— crmoco0bl 0TOOPaKEHHSI TPOCTPAHCTBEHHBIX (POPM Ha IJIOCKOCTH;

— TIpaBWJIa U YCIOBHOCTH MPH BHIMIOJTHEHUH YEPTEXKEH;

—  BHJIBI U3JICHI U KOHCTPYKTOPCKUX TIOKYMEHTOB;

— Ha ypOBHE MPEACTaBICHUS XapaKTePUCTUKU (POPMBI U TIOBEPXHOCTH U3ICITHA.

Ymemn:

— BBITIOJIHATH ¥ YUTATh YEPTEIKU TEXHUUECKUX U3ENUN C yIETOM JEHCTBYIONINX CTAHIAPTOB;

— BBITIOJIHATH U YATATh CXEMBbI TEXHOJIOTHYECKHUX MPOIECCOB;

— HCIOJIb30BaTh CPEJICTBA KOMIBIOTEPHOU TpadUKU 711 U3TOTOBICHUS YePTEKEH.

Braoemy:

— cnoco0amMu U MprHeMaMH U300paKeHUs MPEMETOB Ha TUIOCKOCTH;

— rpaduueckum nakerom «Kommacy.

3. Kpartkoe coaep:kanue TMCHUNIUHBI:
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Paznea 1. U3nesme 1 KOHCTPYKTOPCKHE JOKYMEHTBI.

3HaKOMCTBO C BHJAMH U3JEIMM U KOHCTPYKTOPCKMX JIOKYMEHTOB,

cxeMbl. Apmarypa

TpyOOTIpoBOIa U3ydeHHE pe3b0, Pe3bOOBBIX M3AEIH U BHIIIOJIHEHHE 3CKU30B M YePTEXeH aeTaneit

C pe3n0oid.
Paznen 2. CoenqnHeHue aeTaJiei.

CrannapTHbie pe3b00BbIe U3Aenua U coeauHeHus. CoeMHeHne aeTaneil 00ATOM M IIMUIBKOM.

Pe3nOoBBIC  TpYOHBIE COCTUHCHHUS.

IlankoBkie

COCAMHCHUSI.

daxieBbIe

COCANHCHNA.

Hepaszvemuble coemuHeHust neraneid. ['eomeTprueckre XapakTepHCTUKU (OPMBI M MOBEPXHOCTH

U3IEIINI.

Paznes 3. YUepTe:ku cOOpPOYHBIX eIMHUIL. DJIeMeHThl KOMIILIOTEPHOM rpaduxmu.

[IpaBuna BeIMONHEHU U OQoOpMIIEHUS COOPOYHOrO YepTexa.

COOPOYHBIX €IUHULL. DJIEMEHThI KOMIIbIOTEPHON IpadUKH.

4. O0beM y4eOHOI JUCHUNJINHBI:

JletanupoBaHue 4epTexRen

Bunel yue6HOM paboTh B 3aueTHBIX B akagem. wacax | B acTtpoHOM.
SIMHHIIAX qacax

OO0uasi Tpy10€eMKOCTh AU CHUNIHMHBI 110 4,0 144 108
yueOHOMY IJIaAHY

KonTakTHasi padora: 1,3 48 36
Jlexuu (Jlek) 0,4 16 12
[TpaxTnueckue 3anstus (113) 0,7 24 18
JlaboparopHsbie 3aHsaTus (J1ad) 0,2 8 6
CamocrositesibHas padora (CP): 2,7 96 72
Kypcosas pabora 0,4 12 9
Jlpyrue BUIBI CaMOCTOATEIbHOM PabOTHI 2,3 84 63
Buja koHTpoJIs: 3a4eT / IK3aMeH _ 3auer _

C OLICHKOM

AHHOTanus padoyeil NporpaMMbl JMCUUIIAHBI
«[Ipuknagnas mexannka» (b1.5.14)

1. Heap mMcuMNJIMHBI — HAYYUTh OOYYaIOLIErocs TBOPUECKOMY MOAXOAY K BBIIOJHEHUIO
WHXEHEPHBIX pAacuyeTOoB Ha MPOYHOCTh, JKECTKOCTh M YCTOWYMBOCTH JJIEMEHTOB
KOHCTPYKIUH, eTalel y3/10B MallluH U arnaparos.

2. B pe3yabTare H3yueHHUsl TUCIHUILIMHBI 00yJaloluiicsi Mo mporpamMme 6akajaBpuara
JOJIAKEH:

Obnaoams cnenywomumu oowenpogheccuonanvrvimuy (OIIK) koMneTeHISAMY:

— CIOCOOHOCTBIO HCHOJB30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX ITUCIUILUIMH B
npodeccroHanbHo# nesrensHocTH (OITK-1);

— CIOCOOHOCTBIO HCMOJBb30BaTh 3HAHHA O COBPEMEHHOW (U3UYECKON KapTHHE MHPAa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHHM BEIIECTBA MJS MOHUMAaHUS
OKpY’KaroIiero Mupa u sieieruit mpuponsl (OITK-2).
3namo:

— OCHOBHBIE YPaBHEHMsI U METOJbI PEIICHUs 3aJa4 COTMPOTHBIICHUS MaTepuajoB U JAeTajei
MalllWH;

— OCHOBHBIE METO/IbI PACUETOB HA MPOYHOCTD U KECTKOCTh DIIEMEHTOB KOHCTPYKIIMI MaIlTUH U
anmnapaTtos;

— OCHOBBI TEOPHUH pacyeTa JeTaeil ¥ y3JI0B MallliH U annapaToB XUMHUECKON TEXHOJIOTHH.
Ymemn:

— TMPOBOJIUTH pPACUEThl JJIEMEHTOB KOHCTPYKIIMH Ha OCHOBE METOJIOB COIMPOTUBIICHHS
MaTepHaoB;

— paccuuTHIBaTh U KOHCTPYHPOBATH JETATU MAIIWH IO UCXOIHBIM JaHHBIM;
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MIPOU3BOIUTH PACUETHI TI0 OCHOBHBIM KPUTEPHUSAM PabOTOCIIOCOOHOCTH U KOHCTPYHPOBAHUS

JeTaJIed MalllyH.

Braoems:

HaBbIKaMU pacyeTa COIPOTUBIIEHUSI MaTEPUAIIOB AaHATUTUYECKUMU METOJaMHU;

HaBbIKaMU BbIOOpPA MAaTEPUAJIOB 10 KPUTEPUSAM IPOUHOCTH;

pacueTraMu THIOBBIX JETajiell MallliH, NOJb3ysCh cripaBo4HOM uTepatypoil u 'OCTamu.

3. Kparkoe cogepxanue 1ucCUMNIUHBI:
1. Bsenenue
Ponp mpenvera «lIpukimagHas MexaHWKa» B (OPMHPOBAaHUM HWH)KEHEPAa XUMHKa-
TexHoJora. «[IpuKiagHas MexaHuka» Kak OCHOBA JIJIsl IOHUMAaHUs pabOThI, YCTPOWCTBA
0e30MacHOM 3KCIUTyaTaliuu 000pyI0BaHUs XMMHUYECKOTO MPOU3BOJICTBA.
2. Paznen 1 «Onpenesienne peakiuii onop. PacrskeHune-cxaTue».
Pazgen 1.1. Onpenenenne peakiiuii omnop.
AOCOIOTHO TBEPJOE TEI0. DIeMEHTHI CTaTUKH. OCHOBHBIE MOHATUSA. AKCUOMBI CTATHKH.
VYpaBHeHus paBHoBecHs. CBSI3U U UX PEAKIIUH.
Paznen 1.2. PactsxeHue-cxaTue.
OcHOBHBIE [JOMYIIEHUS M TIPUHLUIBI CONPOTUBICHHS MaTepuanoB. MeToj cedeHui.
Hanpsokenus, nedpopmanmu u nepememienusi. 3akoH ['yka. Iloctpoenue srmrop
BHYTPEHHUX YCWUJIMH, HampspkeHud u nepemenieHuil. CTaTH4ecKH oOmpenenuMble U
CTaTMYECKU HEOompenenuMble 3amadd. Jluarpammbl pacTsDKEHMsI A TUIACTUYHBIX U
XpYNKUX MaTepUaJoB M HUX XapaKTePUCTHKHU. JlomyckaeMble HampspKeHHs. Y CIIOBUE
MIPOYHOCTHU MPU PACTSKEHUU (CKATHH).
3. Paznen 2 «<Kpyuenue. U3ruég».
Paznen 2.1. Kpyuenue.
3akon ['yka pu casure. BHyTpeHHHE cuioBbie GakTOPHI MpU KpydeHuH. Hanpsoxkenus B
CTEP)KHSX KPYTJIOTO CEYEHUs. Y CIIOBHE MPOYHOCTHU MPU KPYUEHUH.
Pasnen 2.2. U3rud.
['eoMeTprueckne XapakTEPUCTUKHU TIIOCKUX cedeHU. [IoHsATHE YMCTOTO U MONEPEYHOrO
n3ru6oB. IlpaBuna MOCTpOEHHS SHIOP MOMEPEYHBIX CHJI W HM3THOAIONIMX MOMEHTOB.
Onpenenenve HOPMajJbHBIX HANpsHKEHHH. YClIOBUE MPOYHOCTH Mpu  u3ruode.
Omnpenenenue KacaTeIbHBIX HaNPsDKEHUH. ParinoHanbHble (GOPMBI CEUESHUT.
4. Paznen 3 «CJ105kHO€ HANPSIXKEHHOE COCTOSTHHEe».
Paznen 3.1. CnoxkHOoe HanpsiKEHHOE COCTOSTHUE.
OCHOBBI TEOPUM HAIPSIKEHHOTO COCTOSIHUSA M TUIOTE3bl MPO4YHOCTH. [loHsTHE
HaMpPsHKEHHOTO COCTOSIHUA. | J1aBHBIE TUIOIIAKU U TaBHble HanpsokeHus. OO00OIIeHHbII
3akoH ['yka. Haznauenue runore3 npouHocTu. [loHsATHE SKBUBAJIEHTHBIX HAMPSIKEHUN U
KPUTEPUEB MPOYHOCTH.
Pazpnen 3.2. TOHKOCTEHHBIE COCY/IBI.
ToHKOCTEHHBIE COCYbl XMMHUYECKUX NIPOM3BOACTB. OrlpenerneHne HanpsLKEeHUM 1o
6e3moMmeHTHON Teopun. OcHOBHBIE nomyiieHus. BeiBon ypaBHenus Jlamaca. Pacuer
TOHKOCTEHHBIX 000JI04€K MO ypaBHeHHIO Jlamnaca v Mo CTaHIApPTU30BAHHON METOIMKE.
YcnoBue IpoYHOCTH.
Pasnen 3.3. Pacuer cxaThIX cTep>KHEN HA YCTOMUUBOCTb.
VY CTONYMBOCTD 37IEMEHTOB KOHCTPYKIMUA. [loHATHE KpUTHYECKOH CHITbI M KO3 HUIEeHTa
3amaca MpoyHOCTH. Pacuer kputnueckoil cuiiel mo Oinepy. Ilpenensr npumeHMMOCTH
dbopmynel Ditnepa. [IpakTuyeckuii cnocod pacueTa Ha YCTONYUBOCTb.
5. Paznen 4 «JleTajau MalImH».
Pazgen 4.1. Coenunenue netaneit MalivH.
Knaccudukarnus neraneil MalivH U anmapaToB XMMHYECKUX MPOU3BOJCTB. Pe3p0oBhIe
coequHeHusi. Pacuer OONTOBBIX COEAMHEHUH TMPH TOMEPEYHBIX M MPOJIOIBHBIX
Harpy3kax. [lImoHouHsle coennHenns. HasHauenue u BUbI NOHOK. Pacyer MIOHOK Ha
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cpe3 u cmsatue. Buasl cBapku. O6nacte npuMeneHus. Buapl cBapHbIXx mBoB. Pacuer Ha
IIPOYHOCTb CTBIKOBBIX U HAXJIECTOYHBIX ILIBOB.
Pa3nen 4.2. Banel 1 ocu, uX ONOPBI U COEAUHEHMUS.
Banpl, ux knaccudukanus u HazHadenue. Ocu. IIpoeKTHpOBOYHBIE pacyeThl BaJOB H
ocel. [lommmnHuku ckoabxeHud. Marepuanbl Biiaaielmed. [IoqIMITHUMKKA KadeHUs.
[IpuHUMOMaNIbHOE YCTPOWCTBO M OCHOBHBIE I'€OMETpUUYECKHE pa3Mmephl. JlocTOMHCTBA,
HEJ0CTaTKU U 00JaCTH MPUMEHEHMSI MIOJIIMITHUKOB KaueHUs ¥ cKoJibxkeHUs. [IpuBoaHbIe
Mydter. Hasznauenwe. Knaccubpukammst mMypt mo NpuUHIMITY ACHCTBUS U XapakTepy
paboTsr. [Topsmok moagdopa MyQpT ¥ OCHOBBI IPOYHOCTHOTO pacyueTa.
Pa3nen 4.3. Mexanuueckue rnepeiayu.
3yOuareie mepenaun. OKpyKHOE W pajualibHOe ycwims. Pexykropel. OmnpeneneHue u
knaccugukanus. [Ipumepsl cxem peayKkTopoB.

4. O0beM y4eOHOI JUCHUNJINHBI:

Bunel yue6HOM paboTh B 3aueTHBIX B akagem. B actponom.
eIMHUIIAX Jacax qacax

OO01ast Tpy10eMKOCTh THCHUTIMHBI 10 4.0 144 108
yueOHOMY IJIaHY

KonTakTHasi padora: 1,78 64 48
Jlexmmu (JI) 0,89 32 24
[IpaxTueckue 3anstus (113) 0,89 32 24
CamocronTenanHasi padora (CP): 2,22 80 60

Bua koHTpoJIs: 3a4eT / IK3aMeH _ 3auver ¢ _

OLICHKOM

AHHOTanus padoyeil NporpaMMbl JIMCUUILIAHBI
«JJIeKTPOTEXHHKA U MPOMBbINIEHHAs1 d1ekTponnka» (b1.5.15)

1. Heap aucnumauHbl —  (QopmupoBaHue y  0oOydaromerocs  KOMIICTCHIIHH,
oOecreunBarOIMX TEOPETHUYECKYI0D UM IPAKTHUECKYI0 MOJATOTOBKY BBITYCKHHUKA,
YMEIOILIETO0 BBIOMpPATh M OKCIUIyaTUPOBATH JIIEKTPOTEXHUYECKHE U AIIEKTPOHHbBIC
YCTPOMCTBa, BIIAJICIONIETO HABBIKAMHU HCIIOJI30BAHUS COBPEMEHHBIX MH(MOPMALMOHHBIX
TEXHOJIOTUI JJii aBTOMaTHU3UPOBAHHOTO MOJEIUPOBAHUSA M pacyera 3JICKTPUUECKUX U
AJIEKTPOHHBIX IIETICH.

2. B pe3yabTare H3yuyeHHUs] TUCHHUILINHBI 00yYaIOIIMIACS MO0 MporpaMMe dakajaBpuarTa
JOJIAKEH:

Obnaoams cnenyromumu odowexyromypuvimu (OK) u oowenpogheccuonanonvimu (OIIK)

KOMITETEHIIUSIMU:

— CHOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCHPHUHUMATH COLIMAJIbHBIE,

STHUYECKHE, KOH(DECCHOHANbHBIE U KyTbTypHbIe pasnuuns (OK-6);

CIIOCOOHOCTRIO K caMOOpraHu3aiu u camooopaszosanuio (OK-7);

TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O COBPEMEHHOH (HU3MYECKOM KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUM BeLIeCTBAa [yl TMOHMMAaHUS
OKpY’KaroIiero mMupa u siieauii mpupo;pl (OITK-2);

BIIQJICHUEM OCHOBHBIMH METOJaMH, CIOCO0aMU W CPEICTBAMHU TMOJyYEHHS, XpPaHCHUS H
nepepaboTku MH(pOpMAIMK, HaBBIKAMH pabOThI C KOMIIBIOTEPOM KaK CpPEIACTBOM
ynpasnenus: uapopmanueii (OITK-5).

3nams:

OCHOBHBIE MTOHATHS, ONPEICICHHUS U 3aKOHBI JICKTPUUECKUX IIeTIeH;

METO/Ibl MOJETMPOBAHUS, aHAIN3a M pacuéra Lenel MOCTOSIHHOTO U MEPEMEHHOTO TOKOB,
METOJIOJIOTHIO ANEKTPOTEXHUUECKUX U3MEPEHUH;
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— YCTPOMCTBO M HPUHIMIBI PabOTHI AEKTPOTEXHUYECKOTO U DIEKTPOHHOTO 000pYyHO0BAHMUS,
TpaHc(hopMaTOPOB, FJICKTPUIECKUX MAIIUH, HICTOYHUKOB MTUTAHUS.
Ymemo:
— TIPUMEHATh TEXHOJOIMM  MOJEIMPOBAHUSA, aHaiau3a, pacyéra M OKCILIyaTaluu
AIIEKTPUUYECKUX CETEH, IMPOMBIIUICHHOTO AJIEKTPOOOOPYIOBAHNUS M SIEKTPOHHBIX MPHOOPOB;
— BBIOMpATh 3JEKTPOTEXHHYECKOE W DJIEKTPOHHOE OOOpYyHZOBaHUE Ui peIIeHHUs 3a1ad
MIPOEKTUPOBAHUS U pealIn3alluil XMMUKO-TEXHOJIOTMUYECKUX MPOLECCOB U IPOU3BO/ICTB.
Braoemy:
— METOJaMM MOJEIUPOBAHUS U pacu€ra AIEKTPUUECKUX U 3JIEKTPOHHBIX LENeil;
— HaBBIKAMM TPAKTUYECKON pabOThl € D3JIEKTPUUYECKOM ammaparypoil U 3JIEKTPOHHBIMU
YCTPOMCTBaMHU.
3. Kparkoe conepixanue 1uCUHNIHHBI
Beenenue. IlpenMer, OCHOBHbIE NOHSATHS, METOJOJIOTUS 3JIEKTPOTEXHUKU U DJIEKTPOHUKU.
KpaTtkue ncropuueckue cBeneHus. 3ajjaud U MECTO Kypca B MOJrOTOBKE OakanaBpa TEXHUKU U
TEXHOJIOTUHU.
Pa3nen 1. Dnexrpuyeckue nenu
1.1.  OcHoBHBIE OTIpEIEICHUS, OTIMCAHKS TTAPAMETPOB U METOJIOB PacyETa dJEKTPUUECKHX IETeH.
OcHOBHbIE MOHATUS U 0003HAUEHHUS AIEKTPUUECKUX BEJIMYMH U 3JIEMEHTOB 3JIEKTPUUECKUX LIeTeH.
OcHoBbl 35ekTpoOe3onacHOCTH. OCHOBHBIE TMOHATUS TEOPUM AJIEKTpUUecKux ueneid. OCHOBHbIE
MIPUHIIUIBI, TEOPEMBI M 3aKOHBI AJIEKTPOTEXHUKU. MeTo/lbl MOJENMPOBAHUS, aHAIN3a U pacyéra
JIMHEMHBIX 3JIEKTPUYECKUX LIETIEN TOCTOSHHOTO TOKA.
1.2. Dnextpuyeckue U3MepeHus U IpuOOpHI.
Metoasl UM3MEpPEHMs]  JIEKTPUYECKUX  BEJIMYMH: IMPSMbIE M KOCBEHHbIE. AHAJIOrOBBIE
ANIEKTPOU3MEPHUTENIbHBIE U LU(POBBIE AIEKTPOHHBIE MPUOOPHI: YCTPOWCTBO, MPUHIUM ACHCTBHUS,
obnactu npumeHeHus. I3mMepeHne aeKTpUUecKUX BETUYUH: TOKOB, HAPSDKEHUH, CONPOTUBIICHUH,
MOIIHOCTH U SHEPTHH.
1.3. Ananm3 u pacuér TMHEHHBIX IeNel TEPEeMEHHOTO TOKa.
CriocoObl TpencTaBieHUs (B BUIE BPEMEHHBIX AHarpamMm, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napaMmeTpsl (aMIUIMTYy[a, 4acTOTa, HadanbHas (as3a) CHUHYCOMAANbHBIX (YHKIUNA. MrHOBEHHOE,
cpenHee M ACWCTBYIOIIEE 3HAYEHHS] MEPEMEHHOT0 CHHycOuAanbHOro Toka (Hampsbkenus u 9/1C).
AKTHBHOE, pEaKTUBHOE U TOJHOE CONMPOTHUBIICHUS BETBU. MOIIHOCTh B LEMAX NEPEMEHHOTO TOKA.
Koadhpumment momHoctn (COS(Q)) M €ro TEXHHKO-3KOHOMHYECKOe 3HaueHue. I[IpumeneHue
anreOpbl KOMIUIEKCHBIX YHCEN B 3JIEKTpOTeXHUKE. KOMIUIEKCHBIN MeTo/1 pacuyéTa JTMHEHHBIX Lenei
IIEPEMEHHOT0 TOKA. bajaHc MOIMHOCTM B LENAX NEPEMEHHOIO TOKA. Pe30HaHCHBbIE SBICHUS B
ANIEKTPUYECKUX IlemsaX. Pe3oHaHC HampspkeHU U TOKOB. AHanmu3 U pacuér TpexdasHbIX Lenen
IIEPEMEHHOTO TOKAa. ABTOMAaTU3MPOBAHHOE MOJCIUPOBAHUE U PACUYET IIIEKTPUUECKUX H
AIIEKTPOHHBIX (makeThl mporpamm MultiSim, Mathcad, Excel).
Pa3nen 2. DnekTpoMarHuTHbIE YCTPOICTBA U ANEKTPUUECKIE MAIIUHBI
2.1. TpanchopmaTopsl.
Hasnauenne u ob6macTu mpuUMEHEHUS TpaHCHOPMATOPOB. YCTPOWCTBO W MPHUHIMII JACUCTBUS
onHodazHoro TpanchopMaropa. AHAIU3 ANEKTPOMArHUTHBIX IPOIECCOB B TpaHChOpMaATOpE, cxema
3amerenus. [Totepu sneprun B Tpanchopmarope. BHenrHue xapakTepucTUKH.
2.2. ACHHXpOHHBIE MALINHBI.
VYCTpoiicTBO M NpUHIMI JAEHCTBHUS Tpex(a3HOro aCHMHXPOHHOIO JBUTarens. MexaHudeckue Hu
paboune XapakTepUCTHKH. OJHepreTudyeckue auarpammbl. Ilyck acHHXpOHHBIX JBHUrateneil c
KOPOTKO3aMKHYTBIM U (pa3HBIM poTOpoM. PeBepcupoBaHue U peryaupoBaHie YacTOThI BpallleHH .
Pazgen 3. OCHOBBI NIEKTPOHUKHU
3.1. DnemenTHas 6a3a COBPEMEHHBIX IEKTPOHHBIX YCTPOUCTB.
[TomynpoBoAHUKHU. YClIOBHBIE 0003HAUEHUS, MPUHIIMIT JIEHCTBHS, XapaKTEPUCTHKH U Ha3HAYEHUE
IIOJIYIIPOBOIHUKOBBIX JTMOJOB, TPaH3UCTOPOB, THUPUCTOPOB. MHTerpambHple MHMKpPOCXEMBI, HX
Ha3zHaveHHue, KiacCu(UKaus 1 MapKHUpPOBKa.
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3.2. IcTOYHUKHM BTOPUYHOTO 3JIEKTPOIUTAHUS U YCUIIUTENN AIEKTPUUECKUX CUTHAJIOB.
[TomynpoBOAHUKOBBIE BBHIMPSMHUTENH: KIaCCU(PHUKAIM, OCHOBHBIC MAapaMEeTPbl, CXEMbI M ITPUHIHI
paboThI BeIpAMHUTENS. DineKkTpuueckue GuibTpbl. Kimaccupukanyus 1 0OCHOBHBIE XapaKTEPUCTHKH
yeunureneid. OOpatHbie cBsA3M B onepanoHHbIX yeuwuteasix (OY), ux BIMsSHUE HA MapaMeTphl U
XapaKTepUCTUKH ycuiuTenst. OCHOBHBIE TUITBI yeuiauTesnei Ha 6aze OVY.

4. O0bEM y4eOHOI JUCHUIJIMHBI:

Bupl yaeOHOM paboTh B sauerhb | g aKazieM. Jacax B actporiom.
CAUHUIIaX qacax
OO0mas TpyA0eMKOCThb IMCIHMIIJIMHBI 110 5.0 180 135
Y4eOHOMY IIaAHY
KonTakTHas padora: 1,3 48 36
Jlexuunu (Jlek) 0,4 16 12
JlabopaTtopusbie 3ansatust (J1ab) 0,9 32 24
CamocrositesibHas padora (CP): 2,7 96 72
KonTpospHbIe paboTHI 1,1 40 30
Pedepar 0,6 20 15
CamocrosTeTbHOE H3YUeHHE Pa3/IeiioB 10 36 7
JICTIUTUTHHEI
Bua konTpoJs: 3aueT / 3K3aMeH 10 JK3aMeH JK3aMeH
’ (36) (27)

AHHOTanus pado4eil NPOrpaMMbl JUCHHUIIAHBI
«be3zonmacHocTb kuzHenaesaTeabHocT» (b1.5.16)

1. Ieap qucUMILUIMHBI — GOPMHUPOBAHKUE Y 00yUYAIOMIETOCS TTPOPECCHOHATBHONU KYIbTYPHI
0€30MaCHOCTH, TOJ KOTOPOH IOHMMAETCsi TOTOBHOCTh W CIIOCOOHOCTh JIMYHOCTH
WCIIONh30BaTh B TPO(ECCHOHANBHON NESTeIHbHOCTH IMPHOOPETEHHYIO COBOKYITHOCTb
3HAHMM, YMEHUH.

2. B pe3yabTaTre u3yuyeHHUsl TUCIHMILIMHBI 00y4alolMiicsi Mo MporpamMMe 6akajaBpuara
JOJIKeH:

Obnadams cnenyrouumu obwexyromyproimu (OK) u oowenpopeccuonanvuvimu (OITK)
KOMIICTCHITUSIMH:

—  CIIOCOOHOCTBIO HKCIIOJIh30BaTh OCHOBBI SKOHOMHUYECKHMX 3HAHHMH B pa3IMYHBIX cdepax
xusnenestensHocta (OK-3);

—  CHOCOOHOCTBIO K CaMOOpraHu3aiuu u camooopasosanuto (OK-7);

— CIOCOOHOCTBIO HCIIOJIB30BaTh MPHUEMbl OKa3aHHsS MEPBOM MOMOIIM, METOJbI 3allUThl B
YCIIOBHUSX upe3Bbluaiinbix cutyanuii (OK-9);

— BJIaJICHHEM OCHOBHBIMU METOJIAMU 3alIUThl TPOU3BOJICTBEHHOTO MIEPCOHANA U HACEJICHHUS OT
BO3MOXHBIX MTOCJICCTBUI aBapuii, kKatactpod, cruxuitabix oexctuii (OITK-6).
3namo:

— OCHOBHBIE TeXHOC(EpHBIE ONTACHOCTH, MX CBOMCTBA U XapaKTEPUCTUKH,

— XapakTep BO3JICHCTBUS BPEAHBIX U OMACHBIX ()aKTOPOB Ha YeNOBEKa U MPHUPOJHYIO CPELy,
METO/IbI 3aIIUTHI OT HUX MPUMEHHUTENBHO K cepe cBoel mpodecCHoHaNbHON AeITeTbHOCTH.

Ymemy:

—  UISHTU(UIIMPOBATH OCHOBHBIE OTIACHOCTH CpPebl OOMTaHUS YEIOBEKa;

— OIEHMBaTh PHUCK WX peaju3aldd, BHIOMPATh METOJBI 3alUTBl OT OMACHOCTEH
MPUMEHUTENFHO K cdepe cBoell mpodeccHOHaTbHOW AEATeTbHOCTH U CIIOCOOBI
obecrnieueHnss KOM(POPTHBIX YCIOBUH KU3HEIEATEITHHOCTH.

Braoemy:
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— 3aKOHOJATEJIbHBIMH W TPABOBBIMH aKTaMH B 00JacTd OE30MacCHOCTH W OXPaHbI
OKpYXKarolen cpefpl, TpeOOBaHUAMH K 0€30TaCHOCTH TEXHHUYECKUX PETJIAaMEHTOB B cdepe
podecCHOHAIBHON IeATETHbHOCTH;

— cnoco0aMy U TEXHOJOTHSIMU 3alIUThI B YPE3BbIUAHHBIX CUTYAIHSIX;

— TMOHATUIHO-TEPMMHOJIOTMUECKUM alapaToM B 00JacTH 0€3011acHOCTH;

— HaBBIKAMH pPalMOHAIHM3AIMUA TPO(PECCHOHATBHON NIEATENFHOCTH C LENbI0 00ecredeHus
0€30MaCHOCTH U 3alUThl OKPYKAIOLIEH CPEIbl.

3. Kparkoe conepixanue 1uCUHNIHHBI.

Beenenne B Oe3omacHocTh. OCHOBHBIE TIOHSATHS M ONpEACiCHUs. be3omacHOCTh U
YCTOMYHMBOE pa3BUTHE.

UenoBek u TexHochepa. CrpykTypa TexHOChepbl M €€ OCHOBHBIX KOMIIOHEHTOB.
CoBpeMeHHOEe COCTOSIHIE TeXHOC(HEPHI U TEXHOCPEPHOU O€30MaCHOCTH.

Nnentuduxanus M BO3ACHCTBHE HA YEIOBEKAa BPEAHBIX M OMACHBIX (DaKTOPOB CpEJIb
oOuTaHusl.

Knaccudukanuss HeratuBHbIX (DAaKTOPOB Cpeabl OOUTAaHUS ueloBeKa. XHUMHUYECKHE
HeraTUBHbIE (DaKTOPHI (BpeIHBIE BEIIECTBA). MeXxaHWYeCKHUe U aKyCTUUYECKHe KoJieOaHus, BUOpaIus
U IIyM. DJIEKTPOMarHuTHbIE U3ITydeHus U nosist. MoHu3upyronme u3inydeHue. DJIeKTPUIeCKUM TOK.
Onacuble MexaHumdeckue (aktopsl. Ilpomecchl ropeHus U MOXKapoOB3pPHIBOOMACHBIE CBOWCTBA
BEIIECTB U MaTeprasioB. CTaTHueCcKoe IEKTPHUUECTBO.

3amuTa 4YejoBeKa M cpelbl OOMTaHMSI OT BPEOHBIX M OMACHBIX (PAKTOPOB MPUPOIHOTO,
AHTPONOTE€HHOTO U TEXHOT€HHOTO MPOUCXOKICHHUS.

OcHOBHbBIE MPUHIMIBI 3AIIUTHL. 3al[UTa OT XUMUYECKHMX M OMOJIOTMYECKUX HEraTHBHBIX
¢dakTopoB. 3ammMTa OT BSHEpPreTHYeckhuX Bo3AeHcTBUM M (dusnueckux mnosei. OOecrneueHue
0€30MacHOCTH  cHUCTeM, paboTalolMX MOoJA  JaBleHHEeM. be3omacHOCTh  3KCITyaTaluu
TpyOONIPOBOJIOB B XMMHUYECKOW MPOMBINIJIEHHOCTH. be3omacHas skcrutyatanus KOMIIPECCOPOB.
AHanu3 1 OlleHUBAaHUE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

Obecrieyenrie KOM(OPTHBIX YCIOBHM IJisi KU3HH U JIEATENbHOCTH uenoBeka. [lonsartue
KOM(OPTHBIX WJIM ONTHUMAJIBHBIX YCIOBHH. MukpoknmumaTr nomemennid. OCBeIeHne U CBETOBas
cpela B IOMEUICHHUH.

[Icuxodusnonoruyeckre U HProHOMUYECKHE OCHOBBI O€30TTaCHOCTH.

[Icuxuueckue mpoiecchl, CBOMCTBA M COCTOSIHHS, BIMSIOIIME HAa Oe30MacHOCTh. Buiel u
yCIIOBUS TPYIOBOH JI€ATEIBHOCTH. DPrOHOMUYECKHE OCHOBBI 0€30M1aCHOCTH.

UpesBpluaiiHble CUTYAI[MU U METO/IbI 3aIIUTHI B YCJIOBUAX UX pealr3aliu.

O6mme ceeaenus o UC. [Toxkap v B3pbIB. ABapHH Ha XUMUYECKH ONACHBIX 0OBEKTaX.

Pamnanonnsie  aBapuu. Ilpubopsl  paavalliOHHOW, XMMHYECKOM  pa3BelKU U
JO3UMETPUYECKOT0 KOHTPOJIA. Upe3BblyaiiHbie CUTYallud BOGHHOTO BPEMEHH. 3all[uTa HacelleHUs B
Ype3BhIYAMHBIX CUTyalUsX. YCTOWYMBOCTh (PYHKIIMOHUPOBAHUS OOBEKTOB SKOHOMHKU B
Ype3BhIYANHBIX CUTYaLIHUSIX.

VYnpasiienue 6€30MacHOCTBIO JKU3HEIEATEIILHOCTH.

3akoHOJATENIbHBIE M HOPMATUBHBIE TIPABOBbIE OCHOBBI YIPAaBJICHHUS OE30MACHOCTHIO
KU3ZHEJEATEIbHOCTH. DKOHOMUYECKHE OCHOBBI yIIpaBieHHs 0e30macHOCThI0. CTpaxoBaHUE PUCKOB.
I'ocynapcTBeHHOE yrpaBieHHe 0€301acHOCTHIO.

4. O0beM y4eOHOUH TUCHUNIUHBI

Bun yae6HO#I paboThI B 3ayetneix | B akagem. yacax B actponom.
eIMHUIaxX qacax

O0mas TpyA0eMKOCTb M CIHMIIJIMHBI 110 4.0 144 108
Y4eOHOMY IIAHY

KounraktHas pa6ora (KP): 1,33 48 36
Jlexruu (JIek) 0,89 32 24
JlaGopatopusie 3ansatus (JI3) 0,44 16 12
CamocrositesbHas padora (CP): 1,67 60 45
[ToaroroBka K KOHTPOJIBHBIM 3aHIATHIM 1,11 40 30
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[ToaroroBka K 1a00paTOpHBIM paboTam 0,56 20 15

Buja koHTpOJIA: 3a4eT / IK3aMeH 1,0 Jk3ameH (36) Jk3ameH (27)

AHHOTanus padovye NporpaMMbl JIMCUMIIHHbBI
«IIpouecchl U anmapaTsl XuMu4eckoi rexuojgorun» (b1.5.17)

1. Heab AUCHMIUIMHBI — BMECTEC C JUCIUIIMHAMH OOIIEH XMMHYECKOW TEXHOJIOTHEH,
XMMHMUYECKUMHU IIPOLIECCAMU M pEaKTOopaMM M JAPYTMMHM, CBsI3aTh OOIIEHAYYHYIO U
OOIIEWH)KEHEPHYI0O  MOJATOTOBKY  XHMHKOB-TEXHOJIOTOB, YTO HEOOXOAMMO  IIpH
MOATOTOBKE OakasaBpoOB IO JaHHOMY HAIPABIICHUIO JJISi HAYYHO-HCCIIEIOBATEIBCKON U
MIPAKTUIECKON PabOTHI Ha MPEATPHUSATHIX

2. B pe3yabTare H3yueHHs TUCHMIIMHBI 00y4YaIOLIHUIics MO MporpaMMe fakajgaBpuara
JOJI7KEH

Obnadams cnenyrouumu oowenpogheccuonanvrvimu (OIK) komneTeHIusaMu:

—CIIOCOOHOCTBIO U TOTOBHOCTBIO HMCIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIHILIMH B ipodeccuonanbHoi nesrenbHocTr (OIMK-1);

—TOTOBHOCTBIO HCIOJIB30BaTh 3HAHHUA O COBPEMEHHOM (M3MUECKON KapTHHE MHUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUU BEILECTBa JJIsi MOHUMaHHUS —
OKpyKaroriero mupa u sipneruit mpuposl (OITK-2);

—TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSI O CTPOEHUU BEILIECTBA, IPUPOJIE XUMUUYECKOH CBSI3U B
Pa3IMYHBIX KJaccaX XUMHYECKHX COEIMHEHUH Al MOHMMAaHHs CBOWCTB MaTepUajoB U
MeXaHU3Ma XUMHUYECKHUX MPOIECCOB, MPOTEKAIINX B OKpyxkaromiem mupe (OI1K-3).
3Hamo:

—OCHOBBl TEOpHUM TMEpEHOCAa HMIIyJIbCa, TeIla W MAacChl, MPUHUUIBI (UINYECKOTO
MO/JIENIMPOBAHHUS MPOLIECCOB; OCHOBHBIE YPaBHEHHUSI IBHXKECHUS KUIKOCTEM; OCHOBBI TEOPUU
TEIUIONEepeaud; OCHOBBI TEOPHUM Maccolepedadyd B CHCTEMax CcoO CBOOOJHOW H
HETIOJIBMKHOW TpaHMIeH pasaena (a3; THUIOBBIE MPOIECChl XUMHYECKOM TEXHOJIOTHH,
COOTBETCTBYIOIIME alNapaTsl ¥ METO/bI UX PacyeTa;

—METO/Ibl IOCTPOECHUS SMIIMPUYECKUX U TEOPETUUECKUX MOJEIEH XUMHKO-TEXHOJIOTUYECKUX
MIPOLIECCOB.

Ymemo:

—OIpENeNATh XapakTep JBMKEHUS >KUIAKOCTEM M Ta30B; OCHOBHBIE XapaKTEPUCTHKH
MIPOLIECCOB TEIUIO- U MacCoIlepeay; pacCUUThIBaTh MapaMeTpbl U BbIOWpaTh ammaparypy
JUISl KOHKPETHOTO TEXHOJIOTUYECKOTO MPOLIECCa;

—paccUuThIBaTh OCHOBHBIE XapaKTEPUCTUKH XHMHMKO- TEXHOJOTMYECKOIrO Ipoliecca,
BBIOMPATH PALIMOHAIILHYIO CXEMY.

Braoemy:

—METOJJaMH TEXHOJIOTUYECKUX pacCYeTOB OTHCIbHBIX Y3J0B M JETalled XUMHYECKOTrO
000pynOBaHuUS;

—HaBbIKaMHU [TPOCKTUPOBAHUS TUIIOBBIX AIIapaTOB XUMUYECKOW MPOMBILIJIEHHOCTH;

—METOJaMH  OINpEACTICHHUS  pAlMOHAIbHBIX  TEXHOJOTMUECKUX  PEXKHUMOB  pabOTHI
00opynoBaHUsI.

3. Kpartkoe coaep:xanne TMCHHNIMHBI

Pa3nen 1. ['uapoarHaMudeckrie IPOIECCHl U alapaThl XUMUUYECKON TexHoIOoTUU. OCHOBBI TEOPHH
sABJIeHUH nepeHoca. O0mue 3aKOHOMEPHOCTH THAPOANHAMUKY, TEIUIONepelaud U Maccolepeiayu.
Kunkoctu u raszel. ['maponunamuka. Teuenue B TpyOax u kaHanax. [lomoOHoe mpeoOpazoBaHue
ypaBHeHuss HaBbe-Crokca. be3pazMepHble I€peMEHHBIE - KPUTEPUM T'UAPOJNHAMUYECKOTO
nonobust  (Diinepa, PeitHonpaca, ®pyna, TOMOXPOHHOCTH), HX (DU3UYECKHHA  CMBICI;
napaMmeTpuieckue Kputepuu. KpurepwanbHoe ypaBHEHHE IBKEHHS BS3KOU JKUIKOCTH. BbiOop
CKOpOCTEM NOTOKOB. llepemelieHne >KMIKOCTEM M ra3oB C INOMOIIbIO MAIIWH, MOBBIIIAKOIIMX
JaBJICHUE.

Pa3nen 2. TemnoBsle mpoIeCcChl U anmapaThl XAMUYECKOW TEXHOJIOTHH.
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OcCHOBHBIEC TEIJIOBBIE NPOIECCHI B XUMHUYECKOW TexHojorud. JuddepennmansHoe ypaBHEHHE
nepeHoca odHeprun B (popme TemnoThl. KOHBEKTHBHBIM IMEPEHOC TEIUIOTHL. PaJuaHTHBIN
Tertonepenoc. Temonepenaya B MOBEPXHOCTHBIX TETNIOOOMEHHHUKAX.
Pazgen 3. Iponeccel u anmapatsl pa3aeieHus TOMOTeHHBIX cucTeM. (OCHOBHBIE MAacCCOOOMEHHBIE
MIPOIIECCHI).
OcHOBBI MaccOOOMEHHBIX IporeccoB. [uddepeHnnanbHoe ypaBHEHHE KOHBEKTHBHOTO IMEpEeHOCa
Maccel B OMHapHBIX cpenax. Macconepenaya. MarepuanbHblii  OajlaHC — HENPEPHIBHOIO
yCTaHOBHUBIIErocs mnpoiiecca. Pacyer mMaccoOOMEHHBIX MpPOLIECCOB M ammapaTroB JUIsl CUCTEM C
OJIHUM pacIpeesieMbIM KOMIIOHEHTOM.
Pacuer momepeunoro cedenusi (nuamerpa) KOJIOHHBI, MPEACIBHO JOMYCTHMAasi U 3KOHOMHYECKHU
ONITUMAJIbHASL CKOPOCTHU CIUIOMIHOM (ha3bl. OCHOBHI pacueTa BBICOTHI MAaCCOOOMEHHBIX armaparoB €
HENPEPBIBHBIM M CTYNEHYATHIM KOHTAKTOM (a3. O0mne NpUHIUIIBI YCTPOHCTBA U KilacCUpUKaLUs
amnmapaToB JJII MacCOOOMEHHBIX MPOILIECCOB B CHUCTEMax «ra3(Imap)-KUAKocThy. OCOOEHHOCTH
KOHCTpYKIUH abcopOepoB. OCHOBBI pacueTa W anmnapatsl ISl IUCTUIUISALNH.
Paznen 4. OcHoBHBIE THApOMEXaHMUYECKHE Iporecchl. [Ipomecchl M ammaparbl pa3/eneHUs
reTePOreHHBIX CUCTEM.
Pa3znenenue >KUIKMX M Ta30BBIX I€TEPOr€HHBIX CHUCTEM B IOJIE€ CHUJ TsDKecTU. TeueHue yepes
HEMNO/IBM)KHBIE 3€PHUCTHIE U TICEBA0OKMKEHHbIE coU. OUIBTPOBAHNE CYCIIEH3HUM U OUMCTKA Ia30B
OT MbUIeH Ha PUIIbTPAX.

4. O0beM y4eOHO JUCHUNJINHBI:

Bcero 5 cemecTp 6 cemecTp
Byl yue6HOM paboThI 3au. Ak ac a1 e Ak ac 3au. Ak ac
e ) ) . el . . e . .
O01mast Tpy10eMKOCTh
AUCHUILIAHBI 0 y9eOHOMY 10 360 5 180 5 180
TJIAHY
Konraktnas pabora (KP): 3,56 128 1,78 64 1,78 64
Jlexuu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansarus (113) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHast padoTa 444 160 299 80 297 80
(CP): ) ) )
CaMOCTOSATEIbHOE U3YUCHUE 444 160 299 80 529 80
pa3nenoB JUCIUTLTHHBI ' ' '
Buax koHTpoJsi: 3ader [/ DK3aMeH DK3aMeH
IK3aMeH 2,0 2 1,0 (36) 1,0 (36)
Bcero 5 cemecTp 6 cemecTp
Buner yue6HOI paboTh 3au. Actp. Actp. 3au.
el wac. 3au. en. ac. el Actp. yac.
Oo0mas Tpy10eMKOCTh
AUCHUILIMHBI 0 Y4eOHOMY 10 270 5 135 5 135
JIaHYy
KonraktHas padora (KP): 3,56 96 1,78 48 1,78 48
Jlexuun (Jlek) 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ansarus (113) 1,78 48 0,89 24 0,89 24
CamocrositeibHast padora 444 120 299 60 299 60
(CP): ’ ’ ’
CaMocTosATeIbHOE U3YUeHUE 444 120 299 60 599 60
pa3zienoB JUCHUIUIMHBI ' ' !
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Bun

IK3aM¢EH (27)

KOHTpoJIsi: 3ader / 20 54 10 JK3aMeH 10 JK3aMeH
1 1 H (27)

AHHOTanus padovye NporpaMMbl JIMCUMIINHbBI
«O6mas xumu4eckasi rexuojorus» (b1.5.18)

1. Heab AucHMIVIMHBI — (OPMHUpPOBAHME 3HAHMH B OOJNIACTH  peaM3alliil XUMHUKO-
TEXHOJIOTUYECKUX  TPOLECCOB C  Y4EeTOM  (PU3HKO-XMMHYECKHX OCOOEHHOCTEH
MPOTEKAIOIINX PEaKIHid, BHIOOpa ONTHUMAJBHBIX YCJIOBHHA peEaM3yeMbIX IPOIECCOB,
BbIOOpa  A(PQPEKTHBHBIX  PEAKTOPOB, MPHOOPETEHUS HABBIKOB B  COCTAaBJICHUH
MaTepHAIbHBIX M TEIUIOBBIX OAllaHCOB, B PacyeTe MPOILECCOB W PEAKTOPOB Ha OCHOBE
MaTeMaTHYEeCKOr0 MOJIEIMpPOBAHUs, TMOJy4YeHUuss 3HaHUW B oOnactu pa3paboTKu
sHeprocOeperaroumx XUMUKo-TexHosnoruueckux cucrteM (XTC), 0e30TXOAHBIX U
MaJIOOTXOJIHBIX TEXHOJIOTHI Ha MPHUMEPE COBPEMEHHBIX IPOU3BO/ICTB.

2. B pe3yabTare H3yueHHs TUCHHUIIMHBI 00y4aOLIUIics MO MporpaMme 6aKajaBpuara
JOJIZKEH:

Obnadams cnenyrouumu oowenpogheccuonanvrvimu (OIK) komneTeHIusaMu:
CIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIHILIMH B ipodeccuonanbHoi nestenbHocTr (OITK-1);

TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O COBPEMEHHOW (H3MUYECKOW KapTHHE MUpA,

MPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHM BEIIECTBA /ISl TIOHUMAHUS

OKpy»Karoriero mupa u siieruii npupoast (OI1K-2);

TOTOBHOCTBIO HCIOJIB30BATh 3HAHUS O CTPOCHUU BEIECTBA, IPUPOAEC XUMHUYECKOW CBS3H B

pasIMYHBIX Kaccax XMMHYECKMX COEIMHEHUH JUld NMOHMMAHUs CBOWCTB MaTepHajoB U

MEXaHHU3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxKaroiieM mupe (OITK-3).
3namo:

OCHOBBI TEOPUU XUMHUYECKUX ITPOLIECCOB M PEAKTOPOB;

METOJIOJIOTHIO HCCIIEIOBaHMs B3aUMOJEUCTBUS XMMUYECKMX IPEBPAIICHUN W SBICHUN

[IEpPEHOCa Ha BCEX MACIITAOHBIX YPOBHSIX;

METOJMKY BbIOOpa peakTopa u pacuéra Mpouecca B HeM;

OCHOBHBIE PEaKI[MOHHbIE POLIECCHI U PEAKTOPbI XUMHUECKOW U OMOTEXHOJIOTUH;

OCHOBHbBIE HPUHIMIBI OPraHU3alMM XUMHUYECKOr'O IPOU3BOJCTBA, €r0 HEPAPXUYECKYIO

CTPYKTYPY, METO/Ibl OLIEHKU 3(PPEKTUBHOCTH IPOU3BOJICTBA;

OCHOBHbIE XUMHUYECKHE TPOU3BO/ICTBA.

Ymemo:

-paccuuTaTh OCHOBHBIE XapaKTEPUCTUKH XMMHUYECKOTO IIPOIlecca;

-BBIOpaTh palMOHAIBHYIO CXEMY IPOM3BOCTBA 33aHHOTO MPOYKTa;

-OLEHUTb TEXHOJOIHUECKYIO 3 (HEKTUBHOCTh MPOU3BO/ICTBA;

-BbIOpaTh 3(h(PEKTUBHBIN THIT PEAKTOPA;

-IIPOBECTH pacueT TEXHOJIOTUYECKUX MTapaMeTpoB Ul 3aJaHHOTO MPOLEecca;

-OIPEJeUTh MapaMeTpbl HAWTy4llIeld OpraHu3aliy Mpolecca B XMMUUECKOM peakTope.
Braoemy:

MeTolaMH aHalu3a 3P PEeKTUBHOCTH PabOThl XMMUYECKUX POU3BO/ICTB;

METOJJaMHM pacyeTa W aHaluM3a IPOLIECCOB B XMMHMYECKMX peakTopax, ONpeAereHUs

TEXHOJIOTHYECKUX MTOKa3aTeneil;

MeTOJIJaMH BbIOOpa XUMHUYECKUX PEAKTOPOB.

3. Kparkoe coaepxxanue 1uCUMIJIHHBI

Paszgen 1.

XuMH4YecKas TEXHOJIOTHS U XUMHUYECKOe IMPOU3BOJACTBO

1.1. OcHOBHBIE ONpEEIICHUS U MOJOKEHHUS.
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XuMHUYECKasi TEXHOJIOTHS - HayKa 00 SKOHOMHYECKH, YKOJOTHYECKH U COIMATBHO 00OCHOBAHHBIX
crocobax W Tpoleccax MepepadOTKH ChIPhS C W3MEHEHHWEM €ro CocTaBa W CBOUCTB IyTeM
MPOBEJICHUS] XUMUYECKHX M (PU3UKO-XUMHUYECKUX NPEBPANICHUH B MPEIMEThl MOTPEOICHUS U
cpenctBa mnpou3BojacTBa. OOBEKT XUMHUYECKOW TEXHOJIOTUH - XHMHYECKOE IMPOU3BOJICTBO.
MexoTpaciieBoil XapakTep XHUMHUYECKOM TEXHOJOTMHU. Pa3BUTHE XUMHUUYECKUX IPOU3BOJACTB U
XUMHUYECKON TEXHOJIOTHU. MeCTO XMMHUYECKOW TEXHOJOTHU B MPOMBIIIICHHON cepe U METOJI0B
XUMHYECKON TEXHOJIOTUU B HEXMMHYECKUX OTPACIAX MPOMBIIUICHHOCTA. MeEToapl XUMUYECKOM
TEXHOJIOTUU — CUCTCMHBIH aHAIM3 W METOJbl MAaTeMAaTHYECKOTO MojaenupoBaHus. CHCTEMHBIH
aHAJIN3 CJIOKHBIX CXEM M B3aMMOJICHCTBHUI 3JICMEHTOB CXEMbl — TOHSATHE W COJICP)KAHHE METOA.
du3nyecKoe U MaTeMaTHICCKOE MOJICITHPOBAHKE, ONPEACIICHUE U OCHOBHBIC TIOHSTHS, UX MECTO B
WHXCHEPHO-XUMHUYCCKIX HCCIICIOBAaHUAX W pa3paboTkax. MecTo W 3HAUYe€HHUE HATYPHOTO U
BBIYHCITUTEIIBHOTO YKCTICPUMEHTA.

Conepsxanue u 3a7a4n yueOHOTO Kypca.

1.2. XumMu4eckoe Mpou3BOJICTBO.

[ToHsiTHE O XWMHWYECKOM IPOU3BOJICTBE KaK O CHCTEME MAallMH W amiapaToB, COCTUHCHHBIX
MaTePHATHLHBIMA M JYHEPTCTHUYSCKUMHU TTOTOKAMH, B KOTOPHIX OCYIIECTBIISIFOTCSI B3aMMOCBSI3aHHBIC
XAMHYECKAE TIPeBpalIeHUsT W (U3MUYECKHUE TIPOIECChl MepepaOdOTKH CHIPhS B IMPOIYKTHI.
MHOTO(YHKIIMOHATBHOCTh XUMUYECKOTO IPOU3BOJICTBA - IOJYYCHHE MPOIYKTOB, JHEPro- |
pecypcocOepekeHre, MUHUMM3AIUS BO3JCHCTBUA Ha OKpykKamIrylo cpemy. OOmias CTpyKTypa
XHUMHYECKOTO MPOU3BOJICTBA - COOCTBEHHO XHMHYECKOE IIPOM3BOJCTBO, XPAHCHHE CHIPbS W
MPOJYKIIMH, TPAHCIIOPT, CHUCTEMBI KOHTPOJIT © Oe3omacHOCTH. (OCHOBHBIE TIOJICUCTEMBI
XMMHYECKOTO TPOU3BOJICTBA - TOJTOTOBKA CHIPhS M MaTepUAIOB, XHMHYECKHE W (DHU3HKO-
XHUMHYECKHE TIPEBPAICHUS. BBIJICIICHUE TIPOTYKTOB, 00E3BpEKHBAHHUE YTHIIA3AIMS OTXOI0B, TEILIO-
U sHeprooOecrieueHue,  BOJOMOATOTOBKA,  yIpaBi€HHE  NPOU3BOACTBOM.  OCHOBHBIE
TEXHOJIOTUYECKHE KOMIIOHEHThl - CBIpbE, BCIOMOTAaTeJIbHbIE MaTepHallbl, OCHOBHOW H
JIOTIOTHUTEIbHBIA MPOIYKTHI, OTXOJIbl, SHEPreTUUYECKUE PECypChl, 000PYIOBaHHUE, CTPOUTEIbHbBIE
KOHCTPYKIUU U TPUOOPHI, TPONU3BOICTBEHHBIN MEPCOHAT.

KauecTBeHHBIE W KOJIMYECTBEHHBIE MMOKA3aTEIN XMMHUYECKOTO IMPOU3BOJICTBA: TEXHOJOTHYECKUE
MOKa3aTeau - MPOU3BOJUTENBHOCTh MU MOIIHOCTh MPOU3BOJACTBA, BBIXOJ MPOJAYKTA, PACXOIHbIE
KO3(G(GUIMEHThl 10 CBIPbI0 M HSHEPrUM, HHTEHCHUBHOCTH MPOLIECCOB, KayecTBO MPOAYKTA;
SKOHOMMYECKHE I[OKa3aTelu - Ce0eCTOMMOCTh MpPOAYKTa, IPHUBEACHHBIC 3aTpPaThl, YJCIbHbBIE
KaluTajibHble 3aTpaThl, MPOU3BOAUTENBHOCTh TPYyHA; OKCIUTyaTallMOHHBIE [OKa3aTenu -
HAJEKHOCTh M 0€30MacHOCTh (DYHKIIMOHUPOBAHUSL CUCTEMBI, YyBCTBUTEIBHOCTh, PETYIHUPYEMOCTh
U YOPaBIsEMOCTh IMPOLIECCa; COLUAIbHBIE MOKA3aTeNH - BO3JCHCTBHE HA OKPYXKAIOIIYIO CpPE.y,
0€30MacHOCTh 00CITy)KUBaHHUs, CTENICHb MEXaHU3al[UU U aBTOMaTH3al1H.

1.3. CoIpbeBbI€ pecypchl, BOJa M SHEPTUsl B XUMUUYECKOM POU3BOJICTBE.

Knaccudukanusi CbIpbeBBIX PECYPCOB MO Pa3IUYHBIM MpU3HAKaM - (Ha30BOMY COCTOSIHHIO,
MIPOUCXOXKICHUIO, HUCTOYHHKAM. MuHepanbHOe Cbipbe (pyIbl W TOJE3HBIE HMCKOIMAEMbIE),
OpraHMYeCcKOe MPHUPOJHOE ChIpbe (TOPIOYHME HCKOMAEeMbI€), PACTHUTENbHOE U KUBOTHOE CHIPHE,
BTOPUYHOE CBIPhE - MX HCIOJb30BaHHE M MyTH MepepadoTku. OCHOBHBIE CHOCOOBI MEPBUYHON
00paboTKu ChIpbs (OOoOTalieHHe, OYKMCTKA, IMOJATOTOBKA K TPAHCIOPTUPOBKE M IepepaboTKe).
[TonsiTe, CyIIHOCTH W TpPUMEPHl YIIyOJIeHHs HCIOJIb30BAHUS CBHIPhS, KOMOWHUPOBAHUS
MIPOU3BOJICTB ¥ KOMILIEKCHOM MepepabOTKH ChIPbSI.

3HaueHue M UCIOIh30BaHUE BOJbI B XUMUYECKHUX MPON3BoAcTBax. Mcrounuku Boabl. TpeboBaHus K
TEXHOJIOTHYECKOM U OBbITOBOM Boje. [IpoMbIlIIeHHas TOATOTOBKA BOJBI U METOJBI €€ OUHCTKH OT
npuMmeceil. OCHOBHBIE METOJBI KOHTPOJS KadecTBa BOJBI. DKOHOMHS BOJOMOTpeOJieHUs B
MPOU3BOJICTBE. BO/100OOPOTHBIE CHCTEMBI.

Bunel 1 MCTOYHUKM DPHEPTHMM B XUMHUYECKOW MPOMBIIUICHHOCTH. Macmrtadbl NOTpeOIeHus u
CHOCOOBI yMEHBIIEHUS JHepreTuueckux 3arpar. CymHOCTP W MpPUMEPBl pEereHepanud |
pEKyIepanuu HePrui. DHEPrOTEXHOJIOTUYECKUE CUCTEMBI. BTOpUUYHBIE SHEPTEeTHUECKHE PECYPCHI.
Pa3nen 2. TeopeTuueckue OCHOBBI XUMHUYECKHUX MPOIECCOB U PEAKTOPOB

2.1. OcHOBHBbIE ONPEEIECHUS U TOJOKEHUS
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@OU3NKO-XUMHUUYECKUE 3aKOHOMEPHOCTH XUMHUYECKUX IIPEBPALEHUN - CTEXUOMETPUYECKHUE,
TEPMOJMHAMHUYECKUE, KuHeTHueckue. [lokazarenu XMMHYECKOTO TIIPEBPALLEHUS - CTENEHb
MpeBpaIleHus], BBIXO MPOaYyKTa, UHTETrpaibHas u AuddepeHnranbias CeJIeKTUBHOCTH, CKOPOCTH
peaxkuuu U peBpalleHus pearcHToB.

2.2. X¥UMHYECKHUE TIPOLECCHI.

Omnpenenenue. Knaccnpukamus XMuMUYECKAX TPOLIECCOB 110 PA3JIMYHBIM MPU3HAKAM - XUMUYECKUM
(BUA XMMHMYECKON pEaKUHMM, TEePMOJMHAMMUYECKUE XapaKTEPUCTUKHU, CXE€Ma IpEeBpalleHUMN) U
(ha30BBIM (YUCIIO M arperaTHOe cocTosTHUE (a3).

I'omorenHsIil xumuueckuid mpouecc. OnpeaeneHue U NpuMepsl. BiusiHie XUMHUYECKUX MTPU3HAKOB
Y YCIIOBUM MPOTEKAaHUSI Mpoliecca Ha ero nokazarenau. CriocoObl MHTEHCU(DUKAIUH.

[lonsiTne onTuManbHbIX Temneparyp. ONTUManbHBIE TEMIEpPATypbl s OOpaTUMBIX H
HEO0OpaTUMBIX SK30- U IHJIOTEPMUYECKUX PEAKIIHI.

['eTeporennsiil (HeKaTaTUTUYECKUN) XUMUYECKUN Tporiecc. Onpeaenenne U npuMmepsl. CTpyKTypa
mporecca U ero cocrasisoomue (craauu). Habmogaemas cKOpOCTh XMMHUYECKOTO IPEBPALCHHUS.
Ob6nacTu (peXUMbl) IPOTEKaHUs MPOLIecca, JUMUTUPYIOIIAs CTaIusl.

I'ereporennslii xuMuyeckuil npouecc "raz (KUAKOCTh) - TBepaoe". O60CHOBaHUE, IOCTPOEHUE U
aHaJIU3 MaTeMaTHYeCKOW MOJeNnu A peakuuid ropeHust (Monens "cxumaromasicss cdepa') u
TOMMOXUMHUYECKOW (Mojenb '"C HeB3auMmojehcTByromuM siapoM"). HabOmromaemast cKopocTh
MpEeBpAIEHUs,, BpeMsl MpEeBpallleHuss W TMyTH HHTEHCU(UKALUU JUIsl pa3IuyHbIX obsacTei
MPOTEKAaHUs MpolLiecca.

I'ereporennslii XuMudeckuii npouecc "raz (KUAKOCTD) - KUAKOCTh". OOOCHOBaHME, IOCTPOECHUE U
aHaiu3 mMaTtemaruyeckoil mojenu. HabGmonaemas cKOpocTh MpeBpalleHnss U 00JacTH MPOTEKaHUs
npouecca. [lyrn naTeHcudukanuu uis pa3audHbIX peXUMOB Mpoliecca.

Karanutnuecknii mporiecc. Onpenenenue, KiaccupuKamms, IpuMepsl. [ eTeporeHHbIi KaTtaau3 Ha
TBepOM Karanuzarope. OOOCHOBaHME, IMOCTPOEHHE M aHAIM3 MAaTeMaTHMYeCKOW MOJeNu Ha
KaTaJIMTUYECKON IOBEPXHOCTM M B IOPUCTOM 3epHe KaTainuzatopa. HabOmromaemas ckopocThb
npeBpalieHuss M oOmactw npoTrekaHust mpouecca. CTeneHb HCNOJIb30BaHUS BHYTPEHHEH
noBepxHoCTHU. [IyTn nHTEeHCH(UKAMK KaTaTUTHYECKUX ITPOLIECCOB.

2.3. XuMHYECKHE PEAKTOPBHI.

OmnpeneneHre U Ha3HaYEHHE XMMUYECKOIO peakTopa. PeakTopsl B XUMHUECKUX U HEXMUMUYECKHUX
OTpacisiX MPOMBIIUIEHHOCTH. O630p THUIMOB XMMHMYECKHX PEAKTOPOB, UX CTPYKTYPHBIE 3JIEMEHTBI
(peakMOHHasl 30HA, YCTPOWCTBAa BBOJA M BBIBOJA, CMEULICHUS, Pa3/IelE€HUs U paclpeieieHus
IIOTOKOB, TEIMJIOOOMEHHBIE 3JIEMEHThI), OCHOBHBIE IIPOLIECCHI U SIBJICHUS B HUX.

Cucremartu3zaiys MpoLeccOB B XUMHUECKOM PEAKTOPE MO MacTaly MX MPOTEKAHUSA: XUMUYECKast
peakuus, XMMUUYECKHH MpoLecc B 3IEMEHTApHOM 00beMe, IIPOLIECChl B PEAKLIMOHHOM 3JIEMEHTE U B
peakTope B LEIOM, - UX B3aMMOCBSI3b U Hepapxuyeckas CTPYKTypa MaTeMaTHYecKOW Mojenu
nporiecca B peakrope. [IpuMepsl po1eccoB B pa3inyHbIX BUAAX XMMUYECKUX PEaKTOPOB.
Knaccugukanus npoieccoB B peakTopax 0 pa3IMyHbIM IIPU3HAKaM - BUJI XMHMHUYECKOTO Ipoliecca,
OpraHu3aius NOTOKOB peareHTOB (cxema JBUKEHUSI PEreHTOB Yepe3 PeakTop, CTPYKTypa IOTOKOB B
PEaKIMOHHOM 30HE), OpraHMu3alus TEMJIOBBIX IOTOKOB (TEIJIOBOM PEXHM, CXeMa TEIIO0OMEHa),
CTaLlMOHAPHOCTb Ipolecca.

ObocHOBaHUE U MOCTPOEHUE MATEeMaTHYECKOM MOJENM Mpoliecca B PeakTopax paziIMuyHOro THUMA
KaK CHCTEMbI YpaBHEHHUI MaTepHalbHOTO U TEIJIOBOTO OaJlaHCOB HAa OCHOBE JAHHBIX O CTPYKType
IIOTOKA, XWMHMUYECKUX NPEBpPALICHUAX, SBJICHUAX IIEpeHOca Tella M BeulecTBa U HX
B3auMoieicTBUU. CucteMaTusanus U Kiaccu(uKalus MaTeMaTHUYeCKUX MoJieNel MpoLeccCoB B
peakTopax.

N3oTepmuueckue mpolecchl B XMMUYECKOM peakTope. BimsHue cTpykTyphl MOTOKa (MIealbHOE
CMEIIEHHE M BBITECHEHHUE), CTAlMOHAPHOCTH Ipolecca (MPOTOYHBIH U MEPUOIUYECKHI),
napaMeTpoB M YCIOBHH NpOTeKaHWs Impoliecca (Temreparypa, KOHIEHTpalus, AaBJIeHHe, 00beM
pPEaKIMOHHOM 30HBI, BpeMs), BUJAa XMUMHMYECKOM peakuuu (mpocTash M CIOXKHas, oOpaTumas u
HeoOpaTuMasi) U ee MmapaMeTpoB Ha MPO(HIN KOHIEHTpAIMi U MOKa3aTeln Mpolecca B peakTope
(creneHpb MpeBpalleHus, BBIXO MPOIYKTa, CEIEKTUBHOCTD Ipolecca). OCHOBBI pacyera mpolecca B
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peakrope. ComnoctaBieHne 3pQPEKTHBHOCTH IMPOIECCOB B PEAKTOpaX, OMUCHIBAEMBIX MOJEISIMU
UJICATbHOTO CMEIICHUS U BHITECHEHUSI.

HewuszorepMmuueckue mpoiecchl B XMMUYECKUX peakTopax. OpraHu3aiusi TEIJIOBBIX MOTOKOB U
pEeKUMOB B XMMUYECKHX peakTopax. PacmpeneneHue TemiepaTypbl, KOHIIEHTPALMH U CTENEHU
MIPEBPAIIEHUS] B PEAKTOPE B PEKUMAX HJICATHHOTO CMEIICHUS U BBITECHEHUS, aqiabaTHIeCKOM U C
TeriooOMeHoM. CBsi3b TEMIIEpaTypbl M CTETIICHH IPEBPAIICHUS B aquadaTHYecKOM Ipolecce.
CormocTaBiieHrue C U30TEPMUUYECKUM PEKUMOM. UHCIIO U YCTOWYMBOCTh CTAI[MOHAPHBIX PEKUMOB B
peakTopax UIealbHOIO CMEIICHUSI.

2.4. IIpoMBbIIIIIEHHBIE XUMUYECKUE PEAKTOPBHI.

Ha xoHKpeTHBIX mpuMepax NPEIMETHO PACCMATPUBAIOTCA MPOMBIILIICHHBIE PEaKTOPhI IS
MPOBEACHUS TPOIECCOB TOMOTEHHBIX, TETEPOTCHHBIX M KATAIUTUYECKUX - THUIBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKH U OCOOEHHOCTH PEKUMa, 00JIaCTH UCIIOJIH30BAHUS.

Pa3nen 3. Xumudeckoe Mpou3BOJICTBO, KaK XUMUKO-TexHoJorndeckas cucrema (XTC).

3.1. CrpykTypa U onmucaHue XUMHUKO-TEXHOJIOTUUECKON CUCTEMBI.

XUMHYEeCKOe MPOU3BOACTBO Kak XMMHKO-TexHojornueckas cucreMa (XTC). Ilonstue cucremsl u
XTC. CocraB XTC: snemenTsl, cBsizH, nojacuctembl. DineMenThl XTC, knaccuduxanus mo BUIY
MpOLIECCOB M Ha3HaueHWto. TexHojormueckue cBsa3u  saemMeHToB  XTC  (MOTOKM).
[TocnenoBarenbHas, TmapaUienbHasi, pa3BETBIEHHAs, TOCIEN0BaTEILHO-00BOAHAs (Oaimac),
oOpaTHas (PEeuKiI) TEXHOJIOTHYECKUE CBsI3U. X cXeMbl 1 Ha3HaueHHE.

Omucanne XTC. Bungsr mogeneit XTC - onucarensHbie U rpaduueckue. OnucarenbHbIe MOJIETH -
XUMUYECKas CcXeMa M MaTeMaTudeckas wmojenb. ['padudueckue moaenu - QGyHKIIMOHATbHAS,
TEXHOJIOTHYECKasi, CTPYKTYpHas W Jpyrue (CrheruaibHbie) cxembl. Ha3sHaueHwe, mpuMeHEHUE W
B3aMOCBSI3E MOJCIIEN.

3.2. Ananmus XTC.

[Tonstue, 3amaun u pesynbrathl aHanuza XTC - cocrosHue XTC, marepuanbHbId M TEIJIOBOU
0anaHChl, MOKA3aTENIN XUMHUYECKOTO IPOU3BOICTBA.

CaotictBa XTC KaKk CUCTEMBI: B3aUMOCBSI3aHHOCTh PEXKUMOB 3JIEMEHTOB, Pa3JIMUUE ONTUMAILHOCTH
3JIEMEHTa OJMHOYHOIO U B CHCTEME, YCTOMUYMBOCTh U CYILIECTBOBAHUE CTALMOHAPHBIX PEXXUMOB U
Ap.

MartepuanbHblii U TEIUIOBOM OanaHchl. MeToauka COCTaBIEHHS M pacyera MaTepHalbHBIX U
terioBbix OanancoB XTC u ee nojacuctem. Oco6EHHOCTH pacueTa 0alaHCOB B CXeMax C PELUKIOM.
dopMbl IpeicTaBlIeHHs 6aTaHCOB (TaOIUIIBI, TUarpaMMBbl U Jp.).

MartepuanbHblii  OanaHc A MacCOOOMEHHBIX W PEaKUHMOHHBIX 3JieMeHTOB. lMcnonp3oBaHue
CTEXMOMETPUYECKHX, TEPMOJMHAMUYECKMX U  MexX(a3HbIX OalaHCOBBIX  COOTHOIICHMIA.
CrexuomMeTpruuecKkue COOTHOLIEHHUS M UX Pa3sHOBUAHOCTH. CTENeHb HCHOJb30BaHUS ChIPHEBBIX
pecypcoB.

DOHTaNbIUIHBIN, SHEPreTHYeCcKHil (10 MOTHON PHeprun) u 3KkcepreTudeckuii 6amancel u KILJ. Mx
COIIOCTAaBJICHHUE U HcToib30BaHue B anammze XTC.

3.3. Cunre3 XTC.

[Tonstne u 3amaum cunHte3a (moctpoeHusi) XTC. OcnoBubie s3tambl pazpabotku XTC. Poinb
MAaTE€MaTHYECKUX U 3BPUCTUYECKUX METOJIOB.

OcHoBHble KOHIenuH npu cuHte3e XTC: MmogHoe UCHOJIb30BAaHUE CHIPHEBBIX M SHEPreTUUECKHUX
pecypcoB, MUHMMH3alIUs OTX0JI0B, ONTHUMAaJIbHOE UCIOJb30BaHKue anmnaparypsl. x coxepkanue u
crocoObl peanuzanuu. KoMOMHUPOBAaHHBIE MPOU3BOJICTBA, COBMEIIEHHBIE MPOIECCHl, BTOPUUHBIE
SHEPIreTUYECKHE PECYpPChl, JHEPrOTEXHOJOTMYECKHE cHucTeMbl, mnepecrtpauBaembie XTC,
3aMKHYThIE, MaJOOTXOAHbBIE MIPOU3BOJICTBA - UX MOHSITHSI, 0OCOOEHHOCTH U IPUMEHEHHE.
OmHOpOIHBIE TEXHOJOTHUECKHE CXEMBl: CHCTEMa pPEKYINEepaTHBHOTO TeMIooOMeHa, CHCcTeMa
paszieneHuss MHOTOKOMIIOHEHTHOW CMeCH, CHUCTeMa peakTopoB. (OCHOBBI TOCTPOEHHUS HUX
ONTUMAIBHOU CTPYKTYPBI

Pa3nen 4. [IpoMbIlIUIeHHBIE XUMHUYECKHE ITPOU3BOJICTBA.

XUMUYECKUE TPOU3BOJCTBA PpPACCMATPUBAIOTCS MPEAMETHO KaK peanu3alus HW3Y4YeHHBIX
TEOPETHUYECKMX OCHOB XHMHUKO-TE€XHOJIoTHueckux mpoueccoB u XTC, koHUenmuil mnocTpoeHus
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BbicOKOd(PektuBHOM XTC. OCHOBHOW aKUEHT JenaeTcsi Ha (PU3MKO-XMMUYECKHE OCHOBBI
KOHLIEIIIIUU OCTPOEHHUS TEXHOJOTUYECKON CXEMBI IIPOU3BOACTBA U €ro nojacucteM. IlponsBoacTso
cepHoi kucaotel. IIpomsBoncTBo ammuaka. IIpomsBoncTBo a3oTHOM KucnoTel. IIpomsBoacTBo
CTHpOJIA.
Pa3nen 5. CoBpeMeHHbIE TEHJEHIIMY B Pa3BUTUU XUMUYECKOM TEXHOJIOTHH.
Tekyiiee coCTOSIHME XHMHMYECKON IPOMBIIUIEHHOCTH B MHUpPE M TEHICHIMU €€ pa3BUTHUS.
[lepcrieKTUBHBIE MUCTOUYHUKH ChIpbi W 3Hepruu. Knacrepuzanus XUMHUUYECKON MPOMBIIIIEHHOCTH.
CoBmMmenieHnble npoueccsl. [ MOkue u nepectpanBaeMble TEXHOJOrn4Yeckue cxembl. HoBble XUMUKO-
TEXHOJIOTUYECKHE MPOLIECCHI U CIIOCOOBI OMydeHUs TpoAyKTOB. HaHOTEXHOIO0T HS.

4. O0beM y4eOHOI JUCHUNJINHBI!

. B 3aueTHBIX B akagem. B actponowm.
Bunel yue6HOM paboThI
eIMHUIIAX Jacax qacax

OO01mast Tpy10eMKOCTh THCHUTIMHBI 110 6.0 216 162
Y4eOHOMY ILIAHY

KonrtakTHasi pa6ora (KP): 2,22 80 60
Jlexruu (JIek) 0,89 32 24
[TpaxTueckue 3anstus (113) 0,89 32 24
JlabopaTtopusbie 3ansatus (J1ab) 0,44 16 12
CamocroniTesannasi padora (CP): 2,78 100 75

Bua koHTpoJIsi: 3a4eT / dk3amMeH 1,0 Ik3ameHn (36) | Ix3amen (27)

AHHOTanus padoveil NpOorpaMMsbl JTHCHHUILINHBI

«CucTeMBbl yNIpaBJIeHHs] XHMHKO-TeXHOJIOrnYecKuMHu npoueccamm» (b1.5.19)

1. Ieap quCHUMIMHBI — GOPMUPOBAHNE 0A30BBIX 3HAHUM MO TEOPHUH CHCTEM YIIPABIICHHS
xuMuKo-TexHosiorndeckumu mniporeccamu (CY  XTII), amammzy cBoiicte XTIl kak
OOBEKTOB  yNpaBJIEHUS U MPAKTUYECKOTO TPUMEHEHHS TEXHHUYECKUX CpPEJICTB
yIpaBJICHUS.

2. B pe3yabTaTe H3yuyeHHUs] TUCHMILIMHBI 00y4YaIOIIMIACS MO MporpaMMe 6akajaBpuarTa
HOJIKEH:

Obnadams cnenyromumu oowenpogheccuonanvrvimu (OIIK) kommereHmusaMu:

— CHOCOOHOCTHIO M TOTOBHOCTHIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCLHUIUIMH B podeccruonanbroi aesreaprocT (OITK-1).
3namo:

— OCHOBHBIE TIOHATHS TEOPUU YIPABIICHUS; CTATHUECKHE U JUHAMHYECKHE XapaKTePUCTUKHU
00BEKTOB yIpaBiieHUs; OCHOBHbIE BUABI CAY U 3aKOHBI pETyITHUPOBAHUS;

— tunoBele CAY B XUMHUYECKOW MPOMBIIIICHHOCTH; METOAbl M CPEACTBA H3MEPECHHUS
OCHOBHBIX TEXHOJIOTUYECKUX MapaMeTpoB; ycToitunBocts CAY;

— OCHOBHBIE MOHSATUA O HenuHeHHBIX CAY, peneiiHbIX CHCTeMax, JIOTUYECKUX ajlrOpUTMax
yIpaBJICHUS, aJaNTUBHBIX U ONTHUMAIIbHBIX CUCTEMAaX YIIPaBIICHUS.

Ymemy:

— OIpelnensiTh OCHOBHBIE CTAaTUYECKHME M JWHAMUYECKHE XapaKTePUCTHUKU OOBEKTOB
yIpaBJICHHUS;

— BBIOMpATh paIMOHAJBHYIO CHCTEMY PpEryIHpPOBaHUS TEXHOJOTMUYECKOTO IMpOoIecca;
OLIEHUBATh ycTOMUUBOCTh CAY;

— BBIOMpATh KOHKPETHBIE THUITBI MPUOOPOB [Tst uarHocTuku XTI,

Braoemy:

— METOJaMH TEOpHUU aBTOMATUYECKOTO PEryJupOBaHMs, OpraHU3allMUd M pacuéra CHCTEM
OTNTUMATFHOTO YIPABIEHUS MPOIIECCAMU XUMHUYECKON TEXHOJIOTHMH TOHKOTO OPraHUYECKOTO
CUHTE3a.

3. Kpartkoe coaep:kanue THCHUNIHHBI

Paznen 1. OcnosHnvle nonamus ynpasnenus XumMukoO-mexHoa02U4ecKUMY npoyeccamu. 3HaYCHHE
ABTOMATHYECKOTO YIPABICHUS JUIS PA3BUTHUSI XUMHYECKOW MPOMBIIIIEHHOCTH. OCOOEHHOCTH
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YIPABICHUS XUMHUUYECKUM MPEINPUITHEM U XUMHUKO-TEXHOJOTMYECKMM HPOLECCOM. TeXHUKO-
HSKOHOMHUYECKUH S(PQPEKT BHEAPEHUS aBTOMATHU3MPOBAHHBIX CHCTEM YyrpaBieHus. Poib cuctem
yIpaBJieHUs] B 0OecreueHN 0e30MacHOCTH XMMHYECKOTO MPOU3BOJICTBA U OXPaHBI OKPYKAIOILICH
cpeapl. OcHOBHbIE TepMuUHBI U onpeneneHus. Hepapxus ynpasineHus. OCHOBHBIE NPUHIUIIBI
yrnpasinenus. Knaccudukauus cucrem ymnpaieHus DynkuumonanmbHast —crpyktypa CAY.
[Toka3arenu kayecTBa ylnpaBJICHUS.

Pasznen 2. Ocrosbr meopuu agmomamuyuecko2o ynpasieHus.

Maremaruueckue wmoxaenu CAY. [Iunamuueckue xapakrepuctuku CAY. Wcnonb3oBanue
omnepauMoHHOT0 ucuuciaeHus st ananuza CAY. TunoBele nuHaMuyeckue 3BeHbs. BpemeHHble U
YaCTOTHBIE XapaKTEPUCTUKHU. DKBUBAJICHTHBIE IPEOOPa30BAHUS CTPYKTYPHBIX CXEM. Y CTOMYHUBOCTh
muaerHeix CAY ¢ oOparHoii cBs3pto. Kitaccudukanmywss W OCHOBHBIE CBOWCTBA OOBEKTOB
yrnpasieHus. MeToapl omnpeneraeHus: CBONCTB OOBEKTOB yrpaBieHHs. OCHOBHbBIE 3aKOHBI
peryaupoBaHus. Perynstopel Ha OCHOBE HCKYCCTBEHHBIX HEHWpOHHBIX ceredl. Lludposbie u
poOacTHbIe cHCTEMBI yrpaBieHHUs. BbolOOp 3aKkoHa peryinvpoBaHus U ONPEAESEHUE ONTHUMaIbHBIX
MapaMeTpoB HACTPOMKH MPOMBIIIIEHHBIX PErYISITOPOB.
Paznen 3. Msmepenue mexnonocuueckux napamempos XUmuko-mexHoai02uiecko2o npoyeccd.
l'ocynapcTBeHHass cUCTeMa NPOMBILUIEHHBIX NPUOOPOB M CPEICTB aBTOMaTH3anuu. OCHOBHbIE
TEPMUHBI U ONIPEIETICHUS] METPOJIOTHH. MeToibl u3Mepennil. CpeacTBa U3MEPUTEBHON TEXHUKU U
X cTaTudyeckue W AuHaMuueckue cBoiicTBa. [lorpemHoctu u3amepenuil. CrnocoObl mepenaun
nHpopmanuu Ha paccrossHue. OpraHuzanusi aucTaHuvoHHOM nuarHoctuku XTII. H3mepenue
OCHOBHBIX TEXHOJOTMYECKMX I1apaMeTpPOB: NAaBJICHUS, TEMIEPATYpPbl, pacxoJa W KOJIUYECTBA,
YPOBHS )KHJIKOCTH H CHIITyYHUX MaTEPHAIOB, COCTaBa U (PU3UKO-XUMHUYECKUX CBOWCTB BEIIIECTB.
Paznen 4. OcHnosbi npoekmupoganus asmMoMamuyeckux cucmem YHNpagneHus XUMUKO-
MexXHOI02UYECKUMU NPOYECCaAMU.
Ocob6ennoctu ympasieHust XTII. PerynmupoBaHue OCHOBHBIX TEXHOJOTHYECKHUX IMapaMeTPOB:
pacxojna, daBJIeHHs, Temreparypbl, ypoBHs, PH. Texuumueckwe cpenctBa CAY. OcHOBHBIE
Pa3HOBUJAHOCTH YIIPABIAIOMIMX YCTPOMCTB. THIIBI, XapaKTEPUCTUKA WU PACUYET HCIOJTHUTEIBHBIX
MEXaHHU3MOB U PEryIHpYyIomuX opraHoB. OdopmiieHre MPOEKTHOTO 3aJaHUs HAa aBTOMAaTU3ALIUIO
TEXHOJIOTHYECKOro mpoiecca. Beibop Touek u3MepeHus, KOHTPOJIS, YIPaBIsSEMbIX MapaMeTpoB U
yIpaBisSoUmMX Bo3aercTBuil. CTaHAapTHl U YCIOBHBIE 0003HAUEHUS JUISI TEXHOJIOTHUYECKUX CXEM.
OcnoBubie cBepenust 00 ACY TII B xummueckoi mnpomeinuieHHOCTH. [Ipumepsr ACY TII B
XUMHUYECKOM MPOMBILIIEHHOCTH. OCHOBHBIE BBIBOABI MO Kypcy. COBpeMEHHbIE TEHICHLUU B
pazButuu CY XTII.

4, O0béM yueOHOH THCHMIIINHBI.

B 3auernbix | B akamem. yacax B actponom.

Bun yue6Hoit paboThl eIUHULAX yacax
O01masi Tpy10eMKOCTb JUCUHUILJIMHBI 10 5.0 180 135
Y4eOHOMY IIAHY
Konraktnasi pabora (KP): 1,33 48 36
Jlexuunu (Jlek) 0,89 32 24
JlabopaTtopusbie 3ansatus (J1ab) 0,44 16 12
CamocrositesbHas padora (CP): 2,67 96 72
CaMOCTOATENBHOE N3YUEHHUE Pa3/IEIOB 2,67 96 72
JUCITUTUTUHBI
Buja koHTpOJIA: 3a4eT / 3K3aMeH 1,0 Jk3ameH (36) Ox3ameH (27)
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4.4.2 TucuUMILUIMHBI BADUATUBHOM YyacTH (00513aTe/ibHbIE TUCHUILINHBI)
AHHOTanus padovye NporpaMMbl JMCUMIIHHBI
«OCHOBBI JKOHOMHKH M YIPABJICHHUsI TPOU3BOACTBOM GuomaTepuasion» (51.B.01)

1. Heab JMCHUIVIMHBI — TIOJIyYeHHE CHCTEMbl 3HaHUH 00 HSKOHOMHYECKHX
3aKOHOMEPHOCTSIX (DYHKIIMOHUPOBAHMS IPOMBIIUIEHHOTO TPOU3BOACTBA B CHCTEME
HAIIMOHAIBHOW YKOHOMHKH, 00y4eHHE SKOHOMUYECKOMY MBIIUICHUIO U UCIIOJIb30BaHHIO
MOJTyYCHHBIX 3HAHUN B IPAKTUIECKOH JIESTEITHHOCTH.

2. B pe3yabTaTe H3yYeHHs TUCHMILIUHBI 00y4YaloLIUiics MO NporpaMMe 6aKkajiappuara
HOJIKeH:

Obnaoams  cnenyronmumu  oowexyromypuvivu  (OK) w  npogeccuonanvuvivu  (I1K)

KOMTIETCHIUSIMH:

— CHOCOOHOCTh  WCIIOJIb30BaTh 3HAHUS OCHOB OKOHOMHKM B  pa3iMYHBIX  cdepax
xu3HeaestenpbHoctu (OK-3);
— CcrmocoOHOCTh aHAIM3UPOBATh TEXHUUYECKYIO JTOKYMEHTAallMI0, MOJA0MpaTh 00OpyIOBaHUE,

TOTOBUTH 3asBKU Ha MpUOOpeTeHue 1 peMoHT obopynoBanus (ITK-9).

3uams:

- OCHOBBI SKOHOMHKH B PA3JIMYHBIX c(hepax KU3HEICITeTbHOCTH;
- HOpPMaTHBHBIE ITPABOBBIC aKTHI, PETIIAMEHTUPYIONIUE IS TETLHOCTD TPEATIPHSITHS;
- METOTbI pa3pabOTKH OTIEPATHBHBIX M TPOU3BOJICTBEHHBIX TUIAHOB;
- METOJIBI ¥ CIIOCOOBI OTUIATHI TPY/IA.
Ymems:
- COCTABJIATH 3asBKH HA 000PYIOBAHHE;
- COCTaBJISAITh OTYETHI 10 BHIMOJIHEHUIO TEXHUYECKUX 3aaHUM;
- COCTaBJISITh TEXHUUECKYIO JOKYMEHTAIUIO;
- OpraHu3oBaTh padOTy KOJIJIEKTHBA B YCIOBHSX JICHCTBYIOIErO IPOU3BOJICTBA;
- TOTOBUTh HCXOJAHBIE JaHHbIE s BblOOpa M OOOCHOBAHMSA HAYYHO-TEXHUUYECKUX H

OpraHU3alMOHHBIX PEIIEHUH Ha OCHOBE SKOHOMHUYECKOIO aHAIN3a,;

- pa3pabaTbiBaTh  ONEpAaTUBHBIE IJaHbl PabOT  MEPBUYHBIX  IPOM3BOJCTBEHHBIX

MO JIpa3ieJICHUH.

Braoemy:

- METOJaMM W HHCTPYMEHTaMU IPOBEACHUS HKOHOMHUYECKOIO aHajlu3a 3aTparT H
pe3yabTATOB AEATEIILHOCTH POU3BOACTBEHHBIX M1OAPA3CICHUIN;
- MHCTPYMEHTAMH IUIAHUPOBAHHUSA M BBINOJHEHHS MEPONPUATHH IO IPOU3BOJCTBY

TIPOJYKLIHH;

- OCHOBaMM SKOHOMMYECKHMX 3HAHUH B PA3IUUHBIX chepax KU3HEAEATeIbHOCTH.

3. Kparkoe conepxxanue JuCUHMIIIHHBI

Pazgen 1. Bgeoenue. Ocrosbi pbiHOYHOU IKOHOMUKU
1.1 DxoHOMHYECKHE NOTPEOHOCTH, Oara M pecypcbl. DKOHOMUYECKUE CHCTEMbl U UX CYIIHOCTb.
OO11ecTBEHHOE NMPOU3BOACTBO M SKOHOMHUYECKHE OTHOLIEHHs. [Ipon3BOACTBEHHBIE BO3MOXKHOCTH
oOmiectBa M HSKOHOMHMUYECKUIl BbIOOp. KpuBas Npou3BOACTBEHHBIX BO3MOYKHOCTEH. 3aKkoH
yObIBatoLIe MpenenbHON Mosie3HOCTUM. THIBI M MOJENNM SKOHOMHMUYECKHX CHCTEM. ODJIEMEHT
HSKOHOMHYECKOHW cHucTeMbl. TpaguuuoHHas 3KoHoMuYeckas cuctema. CoOCTBEHHOCTb: (hOpMBI U
MyTH UX MpeoOpa3oBaHUsL.
1.2 PoiHOUYHBIN MexaHU3M cripoca U npeaioxkenus. CoBeplieHHas 1 HeCOBepIleHHast KOHKYPEHLIUH.
ToBapHbIif (pbIHOYHBII) THI OOLIECTBEHHOTO NMPOU3BOACTBA. CYIIHOCTD U YCIOBHS BOSHUKHOBEHUS
pblHKa. Buapl pelHKOB M uX cTpykTypa. @yHkium pbeiHka. ToBap u ero cpoiictBa. Crpoc u
Npe/UIoKeHne Ha pbIHKe. [IOHATHE «IMaCTHYHOCTB». DIACTUYHOCTH CIpOCa U MPEIOKEHHS,
ToueyHas ¥ yropas. CoBepIleHHast U HECOBEPILIEHHAs: KOHKypeHIInU. MoHomous. MakcumMu3anus
IPUOBLITH MOHOTIOJIMCTOM. OJIUTONOHSL.
1.3 TloHsATHE HAMOHAIBHON SKOHOMHUKHU, OCHOBHBIE MAaKpOSKOHOMHUYECKHE NMOKazarenu. [loHaTus
COBOKYITHOTO CIIPOCAa M COBOKYIHOI'O TpPEIOKEHUs, (aKTOpbl, BIUAIOINIME HAa MX H3MEHEHHS.
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[Motpebnenuss u cOepexeHus. IKOHOMUYECKUH KpyroobopoT. IIpomsBojnctBo, oOMEH w
pacmpenenenue. [lorpedaenue, coepexeHne, MHBECTULIMU TOBAPOB U YCIIYT.
1.4 O®unancoBas cucrtema u (UHAHCOBAs TOJMTHKA oOmIecTBa. [OocynapCTBEHHBIN OrOMKET |
rocyJlapcTBEHHbIN noiar. Hamoru u Hamorosas cucrema.
Pazaen 2. Dxonomuueckue ocHO8bI ynpasienus npousso0cmeom
2.1 Ilpenmpusitue Kak CyObeKT PHIHOYHOTO XO35HUCTBA. DKOHOMUYECKHUE 3aKOHBI U OCOOCHHOCTH UX
IIPOSIBJIEHUS HA IIpenpusThU. Posb crienuanicra XMMUYECKON MpoMbliieHHOCTH. [peanpusrue B
CUCTEME PBIHOYHOM 3KOHOMUKU. llpennpusarue — kak cyObeKT W OOBEKT MPEAIPUHUMATENBCKON
NESITeIbHOCTH. 3aKoHOJaTelbHasg 0a3a NpeanpuHUMAaTeNbcKol nesTenbHocTH. HopmaTtusHO-
IIPaBOBBIE€ AKThl, PETJIAMEHTHUPYIOLUE AEATEIbHOCTh Npeanpuarus. OpraHu3aluOHHO-IPAaBOBbIE
(GbopMBI TIPEANPUHUMATEIBCKON EATENTFHOCTH M KPUTEPHH UX BBIOOpa. DOPMBI COOCTBEHHOCTH.
BHemHsis 1 BHYTpEeHHSISI cpefia MPEeANpUsTHS.
2.2 MarepuanbHO-TeXHUYecKas: 6a3a mpousBoJcTBa. ChlpbeBas U TOIUIMBHO-IHEpreTHyeckas 0asza
XMUMHMUYECKUX MpOU3BOACTB. IIpou3BojacTBEHHas MporpaMMma M MPOU3BOACTBEHHAs MOILIHOCTb
npennpusaTus. KauectBo U KOHKYPEHTOCIIOCOOHOCTh NMPOIYKIMH. DKOHOMHUYECKOE 00OO0CHOBAaHHE
BbIOOpa ChIpbsl U TOIMIUBA. PecypcocOepexenne. AnbTepHaTUBHbIE UCTOYHUK CBIPbS M SHEPTHUU.
Opranu3zanys CKIaJCcKoro Xo3sHcTBa.
2.3 MarepuanabHO-TeXHUYECKHE pecypchl mpeanpusitus. OCHOBHBIE NPOU3BOJICTBEHHBIE (OHIBI
XUMHUYECKUX TMPENNpUATHNA: TOHSTHE, KiIaccuPukanuss U cTpykrypa. [loHsTHe u cTpykTypa
OCHOBHBIX cpeAcTB. O1ieHKa OCHOBHBIX CpeACTB. MeTobl OlleHKH OCHOBHBIX (hoHa0B. [lokazarenu
MCIOJIb30BaHUS OCHOBHBIX MPOU3BOICTBEHHBIX (hOHI0B. I3HOC 1 aMopTH3alys OCHOBHBIX (JOH/IOB.
Onenka  3¢p¢GEKTUBHOCTH  HUCIHOJB30BAaHUS ~ OCHOBHBIX  IPOU3BOJICTBEHHBIX  (DOHJIOB.
BocrmpounsBoacTBo OCHOBHBIX cpeacTB. OOOpOTHBIE CpeACTBAa MPENNPUSITUSA: TOHATHE, COCTaB U
cTtpykrypa. Hcrounwku ¢opMmupoBanus oO0OPOTHBIX cpeiacTB. O6opadunBaeMOCTh OOOPOTHBIX
cpenctB. MatepuanbHble 3amackl Ha mnpeanpuatuu. OmnpeneneHue MOTPeOHOCTH B 0OOPOTHBIX
CpeacTBax.
2.4 TpynoBbeie pecypcbl npennpusitusa. llepconan npeanpusitus U ero crpykrypa. OCHOBBI
OpraHu3aluy TpyAa Ha NpeanpusTuu. DPEPEKTUBHOCTh HCIOIB30BAaHUS TepcoHaa U pabodero
BpeMeHH. [IpomsBomuTensHOCTh TpyZa M orulata Tpyda. OpraHuzanus 3apaOOTHOW MJaThl Ha
npennpustu. CocTaB W CTPYKTypa  MNPOMBIIUICHHO-TIPOU3BOJACTBEHHOIO  [E€PCOHANIA.
[Tpou3BOAMTENBHOCTh TPYyZAA: MOHATHE, MOKa3aTeld M METoJAbl h3MepeHus. MHauBuayanbHas U
oOLIeCTBEHHAsT ~ MPOU3BOAMTENBHOCT,  Tpyda.  Pe3epBbl M (akTOpbl  MOBBIMICHUS
MIPOU3BOIUTENBHOCTH TpyAa. PDOPMBI, CUCTEMBI U pa3Mep OIIATHI TPYAA Ha MPEIIPUITHH.
Pa3nen 3. TexnHuko-3KOHOMUYECKUL AHAIU3 UHICEHEPHBIX PeUleHULl
3.1 Jloxoapl U pacxojabl Ha MPOU3BOJCTBO, M PEAU3ALUI0 MPOAYKIHMH TpeAnpusatus. M3nepxku
MIPOU3BOJICTBA MPOIYKIMH (CeOECTOMMOCTh), TPUOBLIb, PEHTA0ENIBHOCTh U IIEHOOOpa3oBaHHE.
[TonsiTe 3arpaThl Ha MPOU3BOJACTBO M pealM3allUI0 MPOAYKIHUU (ceOecTouMOCTh). Buasl u
3HaueHue kiaccuduxamuu 3arpar. CTpyKTypa 3aTpat Ha MPOU3BOJICTBO U PEATH3AIUIO PO TYKIIHH.
OcoOeHHOCTH pacueTa 3aTpaT Ha MPOMU3BOJACTBO M PEANU3ALMIO MPOIYKIHMH B KOMIUIEKCHBIX
mpou3BoJicTBaX. OCHOBHBbIE IYTH CHWIKEHHUS 3aTpaT HAa MPOU3BOJCTBO NpOoAYyKUWHU. JloXomib
npennpusaTus. [lonarue npuObLIN U 10X0a MPEANPUATHS, METOII UX pacyeTa. PeHTabenbHOCTD,
ee BUJIbl U MeTO/bl pacyeTa. [1yTy moBbIIIeHUs: NpUObUIN U PEHTA0EIbHOCTH Ha PEANPHUATHSX.
3.2 llenooOpazoBaHue U IieHOBas NOJAUTUKA. [{eHa Ha MPOAYKINIO M MPUHIIMUIIBI IIEHOOOpa30BaHMUSL.
Buner nen. CTpykTypa LieHBI, cucTeMa LieH. B3auMocBs3u 1eH U u3fepxkek. LleHoBas moiauTHka.
PazpaboTka 11eHOBOI1 cTpareruu.
3.3 ®OUHAHCOBO-KPEAUTHBIE OTHOLICHUS MPEINpUATHI M cucTeMa Hanoroobnoxxenus. I[lonsarue,
cocTaB M CTpyKTypa (uHaHcoB mnpeanpustus. CymHOCTb, (GYHKIMM U 3a1aud  (UHAHCOB
npeanpustis. CoOCTBEHHbIE M 3aeMHbIE (PUHAHCOBBIE pecypchl. bamaHC T0OXOIOB M pacxo/oB.
HanoroBass mnonutuka. Ilpunimnel HamorooOnoxkenus. Hamorm u miaTtexu, ycTaHOBIICHHBIE
3aKOHOJIATEIbCTBOM: BHUJbI, CTaBKH, OOBEKTHl HAIOTOOOJIOKEHUS M CPOKHM YIIaThl Hajora B
O0JDKET.

4.  O0beM yueOHOI TUCUHUNIHHDI:
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Bun yae6HOMI paboThI B 3auerHbIX B akanem. B actponom.
eIMHHIIAX Jacax Jacax

O0masi Tpya0eMKOCTh MCHMILIMHBI IO 3.0 108 81
y4eOHOMY ILIaHY
AyIMTOpHBIE 3aHATHS: 1,0 32 24
Jlexuunu (Jlek) 0,45 16 12
[IpaxTnueckue 3ansrus (113) 0,45 16 12
CamocrosiTtesbHas pa6ora (CP): 1,1 40 30
CaMocTosTenpHOe H3ydeHue pasaeion 1,1 40 30
JIMCIUILITHHBI
Bujx koHTpoOJIs: 3a4eT / IK3aMeH 1,0 Ok3ameH (36) | Dx3amen (27)

AHHOTANUA padoyeil MporpaMMbl M CIATLINHBI
«IIpaBoBeenne B TexHoI0oruu ouomatepuainon» (b1.B.02)
1. Ieam TMCUMIUIMHBI — MOJTYYEHUE OCHOB IMPABOBBIX 3HAHUN, (POPMUPOBAHHE TTPABOBOM
KYJIBTYPBl aKTHBHOTO, 3aKOHOIIOCITYIITHOTO TPaKIaHWHA.
2. B pe3yabTare n3yueHus JTUCIHUIJIHHBI 00yYalIMiics Mo mporpamMme dakajaBpuara
HOJIKEH:
Obnadams  cnenyromumu  oowexyromypoimu  (OK) u  npogeccuonanonvivmu  (I1K)
KOMITCTEHITHSIMU:

CIIOCOOHOCTBIO HCIIOJB30BaTh OCHOBBI TPABOBBIX 3HAHWW B Pa3IMUHBIX Ccdepax
nestenpHoCcTH (OK-4);

CHOCOOHOCTBIO PabOTaTh B KOJJICKTUBE, TOJIEPAHTHO BOCIPUHUMATh COIHAJIbHBIE,
ATHHYECKHE, KOH(PECCHOHATBHBIE U KYabTypHbIe pasnuuns (OK-6);

TOTOBHOCTBIO HCIOJIb30BaTh HOPMATHUBHBIE JOKYMEHTHI MO KayecTBY, CTaHIAPTU3ALUU U
cepTuUKalMM TPOAYKTOB U  M3ACTUN, DIEMEHThl HSKOHOMHYECKOTO aHaju3a B
npakruyeckoit aesrenproctu (ITK-3);

3namy:

OCHOBBI POCCHIICKOM NMPaBOBOW CHUCTEMBbl M POCCUKCKOIO 3aKOHOJATEIhCTBA, OCHOBBI
Oopranu3anu " (PYHKIMOHUPOBAHUS CYAEOHBIX U UHBIX MPABOINPUMEHHUTEIBHBIX U
MIPaBOOXPAHUTENIbHBIX OPTaHOB;

MpaBOBbIE U HPABCTBEHHO-3THYECKHME HOPMBI B cdepe mnpodeccHoHaATbHON
NeSITeNIbHOCTH;

MIPaBOBBIE HOPMBI, PETYIHPYIOIINE OTHOIIEHHWE YellOBEeKa K YelOBEKYy, OOIIECTBY,
OKpY’Karolen cpene;

mpaBa ¥ 00s13aHHOCTHU TPaXKIaHUHA;

OCHOBBI TPYJIOBOTO 3aKOHOJATENHCTBA;

OCHOBaMU XO3SIICTBEHHOTO TPaBa;

MIPaBOBBIE aCTEKTHI MPO(EeCCHOHATBEHON NesITENbHOCTH.

Ymemn:

WCIOJIb30BaTh 3TUYECKUE U TPABOBbIE HOPMBI, PETYIHPYIOIINE OTHOIIICHHE YeJOBeKa K
4eNoBeKy, OOIIECTBY, OKpYXKalolIel cpeae, MCIONb30BaTh MpaBa U CBOOOJBI YENIOBEKA H
rpakJaHUHA NP pa3pabOTKe COLUATBHBIX MPOEKTOB;

WCIOJIb30BaTh U COCTABJISITh HOPMATUBHBIE U MPABOBHIE TOKYMEHTHI, OTHOCSIINECS K
npodecCHOHAIbHON ~ NeATeNbHOCTH,  MPEANpPUHUMATh  HEOOXOAMMBIE  MEphl K
BOCCTaHOBIICHUIO HAPYILIEHHBIX TIPaB;

pean30BBIBaTh TpaBa M CBOOOJIBI UEJIOBEKa W TpaKJaHWHA B PA3IUYHBIX cdepax
KU3ZHEJCATENLHOCTH;

JaBaTh HPABCTBEHHYIO OLIEHKY KOPPYMIIMOHHBIM MPOSBICHHSIM.
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Braoemy:

- MOJIydeHHBIMH TIPaBOBBIMH 3HAHUSMH B TPO(ECcCHOHANBHON M HHBIX cdepax
NEATENBHOCTH.
3. Kparkoe conepxxanue 1uCUMIIHHBI

[Tonartue u npusHaku rocynapcrsa. @opmel rocynapersa. ynkuuu rocynapersa. [lonstue u
npu3Haky npasa. OCHOBHbIE IIPABOBBIE CUCTEMBI COBpeMeHHOCTU. [loHATHE U BUIBI UCTOUHHUKOB
npasa. OmnpeneneHye 3aK0Ha U M0/I3aKOHHBIX aKTOB. /leficTBME HOPMATUBHBIX IPAaBOBBIX aKTOB BO
BpemeHnu. OOparHasi cuia 3akoHa. [loHsATHEe NMpaBOBBIX HOPM, WX CTpyKTypa. CHcTema mpasa.
YactHoe u mybnuyHOE mpaBo. MatepualibHO€ M TpoleccyalibHOe TpaBo. I[IpaBooTHoiieHwue:
00BEKT, CYOBEKT U COJIepKaHue MPaBOOTHOIICHHA. FOpuanueckue GhakThbl.

Konctutynus — ocnoBHo# 3akoH Poccuiickoit ®denepanuu. dOenepatuBuoe ycrpoiictso PD.
Cucrema rocylapCTBEHHbIX OPraHOB U MpUHLMN paszeneHus Biacreil B PD. Ilonarue rpaxxaaHcrsa.
[Ipu3nanue, coOmoeHne, 3aluTa paBHbIX MPaB KEHIIMH U MYXYHUH KaK OCHOBHas 00S3aHHOCTh
roCyAapcTBa.

[lonsTHe n mpeameT aaMUHUCTpaTUBHOrO mpaBa. OOmas xapakrepuctuka Koaekca PD o0
aJIMMUHHUCTPATUBHBIX TPAaBOHAPYILIECHUSAX. AOMuHUCmpamueuvie npasoHapyuienus: TOHSATHE H
MPU3HAKU. AOMUHUCMPAMUBHASL OMEEMCMBEHHOCb. TIOHATHE U IPUHIMILL. [loHsATHE, TpU3HAKY U
BU/JIbl aIMUHUCTPATUBHBIX HAKa3aHUH.

[lonsiTHe U MpeaMeT YroJaOBHOTO IpaBa. YTOJOBHAs OTBETCTBEHHOCTb: MOHSATHE, OCHOBAaHUE
BO3HUKHOBEHUs. [lonsamue npecmynienus: TpU3HAKH, CTpykTypa. CocTaB MNpecTyIUICHHUS.
Coyuactue B npectyruieHuH. OOCTOATENbCTBA, UCKIIIOYAIOIINE MPecTynHOCTh JesHus. I[lonsarue,
LIETIU ¥ BUJIBl HAKA3aHUH. Yeo/06Has8 omeemcmeenHocmy 3a cogepuienue npecmynieHu. Y CJIOBHOE
OCYXXJIEHHE, OCBOOOXICHHUE OT YrOJIOBHOI OTBETCTBEHHOCTH. [IpenmeT 1 00beKT KpUMUHAIUCTUKH.
Mertoap! 1 3a1a4u KpUMUHATUCTUKH. [[oHATHE KpUMHHATMCTHYECKON naeHTU(UKAIU. OOBEKTHI U
BH/JIbI KPUMHMHAIMCTUYECKON UACHTU(PUKALIIH. Kpumunanucruueckas TEXHUKA.
Kpumunanucrruyeckas TakTHKA.

DKOJIOTUYECKOE MPABO: MOHATHE, MPEIMET METOJ U MCTOYHUKH HKOJOTHYECKOro mpasa PO.
[lonatre, BUABI W CTPYKTypa 3KOJOTMYECKUX IPAaBOHAPYIIEHWI, OTBETCTBEHHOCTh 3a HX
COBEPILECHHUE.

[lonstne wuHpopmanuu. OTBETCTBEHHOCTh 3a HApYIICHHWE 3aKOHOJATENbCTBA O 3alUTE
unpopmanuu. l'ocygapcTBeHHass TailHa: TOHSATHE, 3alllUTa, [PABOBOE  PETYIUPOBAHHE
roCy/lapCTBEeHHOM, ciyKeOHOU u nHoU uHpopmamu. KonduaenunansHas nadopmanus: NOHATHE,
BHJIBI ¥ 3aIUTA. 3allMTa IEPCOHAJIBHBIX JAHHBIX IPakJIaHUHA.

[londatue, npeagMeT U METOI TPaXXJaHCKOTO npasa. [loHATHE IpakJaHCKOTO MPAaBOOTHOIIECHHUS,
ero cnemuduka. CTpyKTypa rpakJaHCKOTO MpaBooTHoIIeHUs. [IpaBogeecrnocoOHOCTh CyOBEKTOB
IPaXXIaHCKOTO MPaBOOTHOIIEHUA. ['pakaHe Kak CyObeKThbl TpakJIaHCKOTO IpaBa. dusndeckue u
IOpUAMYECKUE JIMIA: TOHSTUEe, Mpu3Haku, Kiaccudukamus. MOpumuueckue ¢aktel. [IpaBo
cooctBenHoctu. Ilonsarue aBTopckoro mpaBa. [lonstue mnatentHoro mnpaBa. llonsartue
uHTesektyanbHoil cooctBeHHoctu (MC) u wuckmountensHoro mpaBa. Knaccuduxamus UC.
Cucrema npaBoBOI OXpaHbl HHTENIEKTYalIbHON COOCTBEHHOCTH, aBTOPCKUX U MAaTEHTHBIX MPaB.

[TonsiTne x034KCTBEHHOTO (MpEANPUHUMATENHCKOTO) TpaBa. [IpenMer Xo3siCTBEHHOTO
(mpeAnpUHUMATENbCKOTO) TMpaBa, MPU3HAKH, METOAbl MPaBOBOro perynupoBanus. IlonsTue
XO3SIIICTBEHHOW U NPEANPUHUMATEIBCKOU JESATEIBHOCTH.

[IpaBoBoe perynupoBaHHe CEMEWHBIX OTHOUIEHHWH. 3akiroueHHe M NpeKpalieHue Opaka.
IIpaBa u o6s13aHHOCTH pojuTenei u aereil. AnuMeHTbl. D@OPMbI BOCIIUTaHUS JI€TEH, OCTABIIMXCS
0e3 rmoneyeHus poauTeNneu.

IIpenmer u mMeTon TpyAoBOro mpasa. TpynoBOH JOroBOp: MOHSTHE, CTOPOHBI, COJEP/KAaHUE.
Pabouee Bpems. Bpems otasixa. TpynoBsie criopbl. JAMcHUIInHA TPYAA.

IlonsTie m wucroxkum koppynuuu. HopmaruBHOe omnpeaenenue Koppynuuu. IIpuyunsl
pacripocTpaneHust koppynuuu. Hakasyemble U HeHakasyemble (opmbl Koppynuuu. CKphITbIE
(matentHeie) ¢opmbl  Koppyniuu. DopMmbl KOppYHNUHUH-TIpecTyIUIeHus. DPOopMbl  KOPPYIIHH-
npoctynka. ®opmbl monuTHueckoil Koppymnuuu. HopmaTuBHBIE mpaBOBbIE akThl B cdepe
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poTuBoAeHcTBUs  Koppynuuu. @DenepanbHblii  3akoH ot 25.12.2008 Ne 273-®3 «O
MIPOTHBOJCHCTBUU KOPPYITLIUNY.
4. O0beM y4eOHOI JUCHUNINHBI:

Bunsl yaeOHOI paboThI B 3auernpix | B akagem. | B actponom.
eIMHUIIAX qacax qacax

OO01mas TpyA0eMKOCThb IMCHHMIIJIMHBI 110 3.0 108 81
yY4eOHOMY ILIaHY

Konraktnas patora (KP): 0,9 32 24
Jlexuunu (Jlek) 0,45 16 12
[IpaxTnueckue 3ansrus (113) 0,45 16 12
CamocrosiTeabHas padora (CP): 2,1 76 57

Buj koHTpoOJIs: 3a4eT / IK3aMeH - 3ayer -

AHHOTaNUs padoyeil MporpaMMbl TUCHUTLTAHBI
«Teopusi BeposiTHOCTEl U MaTeMaTHYeCKAsl CTATUCTUKA B TEXHOJIOTMN OMOMATEPHAJIOB»
(51.B.03)

1. Heap mucuuniuHbl — (GOPMUPOBAHUE Yy CTYIAEHTOB CHUCTEMbl OCHOBHBIX MOHSTHH,
UCIIOJIb3YEMBIX JJISi TOCTPOEHHUS BaKHEMIIMX MaTeMaTHYEeCKHX Mojeie, W yMeHus
HCII0JIb30BAaTh MaTEMaTUYECKUE METOIbI JIJIsl OMUCAHUSI PA3JIMYHBIX IPOIIECCOB.

2. B pe3yabTaTre u3yueHHs TUCHHUIIHHBI 00y4aIOLIUIics MO MporpaMMe 6aKajiaBpuara
HOJIKEH:

Obnadams crnenyiommmu npogheccuonanvrvimu (ITK) koMIeTeHIUAMH:

5. CHOCOOHOCTHIO MJIAHUPOBATH U MPOBOJIUTH (PU3MUECKHE U XUMHUYECKHE SKCIEPUMEHTHI,
MIPOBOJUTH 0OPaOOTKY UX PE3yJAbTAaTOB U OIIEHUBATh MOIPELIHOCTH, BBIABUTaTh TUIIOTE3bI U
yCTaHABIUBATh IPAHUIIBI X TPUMEHEHHUS, TPUMEHATh METO/Ibl MaTEMAaTUYECKOTO aHallu3a 1
MOJICITMPOBAHUS, TEOPETHUCCKOTO U dKCIIEpUMeEHTaIbHOTO uccaeaoBanus (ITK-16).

3name:

6. OCHOBBI TEOPHUH BEPOSTHOCTEH M MATEMATUIECKON CTaTUCTUKH;

7. MaTeMaTHUYeCKHe TEOPUHM W  METOJbI, JIeKAallue B OCHOBE IOCTPOCHUS
MaTeMaTHYECKUX MOJEIIEH;

8. OCHOBBI IPUMEHEHHUS MAaTEeMAaTHYECKUX MOJICIICH U METOJIOB.
Ymemn:

- BBIOMpATh MaTEMAaTUIECKHE METO/IbI, IIPUTOIHBIC JUTS PELICHUS] KOHKPETHOH 3a1a4H;
- UCIIOJIb30BATh MAaTEMaTHUYECKHUE TIIOHSTHUS, METOIbl W MOJENU ISl ONHMCAHUS
Pa3IMYHBIX MIPOIIECCOB;
- BBISBIISITh MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, JIeKAallde B OCHOBE KOHKPETHBIX
MIPOIIECCOB;
- MICTIOJIL30BATh OCHOBHBIE METO/IbI CTATUCTUYECKOW 00pabOTKU JaHHBIX;
- INPUMEHSATh MaTEMaTHYECKUE 3HAHUSI Ha MEKIUCIUIUTMHAPHOM YPOBHE.
Braoemy:
- OCHOBaMM  (pyHJaMEHTAlbHBIX  MaTeMaTHYECKUX  TEOpUH M HaBbIKAMU
HCIOJIb30BAHUS MaTEMaTHUECKOTO arnapara;
- METOJIAMU CTaTUCTHUYECKON 00paboTKU HH(POpMALIUH.
3. Kparkoe conepxxanne IuCUMIIMHBI:
1. Teopus eéeposmnocmeii. Cnyuatinvie @eIUUUHbL U UX 3AKOHbL PACNPEOeNeHUSL.
IIpenmer Teopun BeposTHocTedl. CnydwaiiHble coObITHS.  IIpOTHBOMONOXKHBIE  COOBITHSL
HeszaBucumslie coObiTusi. OTHOCHTENBHAs YacToTa. Kiaccuyeckoe U reoMeTpuyeckoe onpeaeseHue
BEPOATHOCTH. DJEMEHTapHasi TEOpHUsl BepOATHOCTEH. MeTonpl BBIYUCIEHHUS BEPOSTHOCTEH.
[IpocTpaHcTBO 3neMeHTapHBIX coObITHH. Kilaccuueckoe omnpezeneHue BeposTHOCTH. Anrebpa
COOBITUH: TEOpEMBI O BEPOSTHOCTH CYMMBI COOBITHH, MPOTHBOIOJIOXKHBIX COOBITUH, CymMa
BEPOSATHOCTEH HECOBMECTHBIX COOBITHH, OOpa3yoIMX TOJHYI0 TIpynny. AKCHOMaTHYecKoe

56



onpezeneHue BepoATHOCTU. CTaTUCTUUECKOE ONPEAETICHUE BEPOATHOCTU. Y CIIOBHAS BEPOATHOCTD.
Teopembl O BEpPOATHOCTH IPOM3BEAEHUS 3aBUCUMBIX M HE3aBUCUMBIX coObiTui. [lonHas
BepoATHOCTh. [IoBTOpHBIE McnbITanusA. DopMmyna bepHyiu. JIokanbHas U UHTETpajgbHas TEOPEMBI
Myaspa-Jlamiaca. @opmyna Ilyaccona.

[lonsTve ciydaiiHOM BeNWYMHBI. JIMCKPETHBIE M HENPEPBIBHBIE CllyyailHble BEIMYMHBL. 3aKOH
pacnpeneneHuss ciaydailHoW BenuuuHbl. @DYHKIMS paclpeneieHus, €€ CBOWCTBA, TIpaduk.
[InoTHOCTL pacnpenencHUs HENPEphIBHON CIy4allHOW BEJWYHMHBI (IUIOTHOCTH BEPOSITHOCTH).
@opMmyia uisi BEPOATHOCTHU IONAIaHNs] HETIPEPBIBHOW CIIy4allHOM BEIMYMHBI B TAHHBIA MHTEPBAI,
BBIPQKCHHBIN Yepe3 MUIOTHOCTh BEPOATHOCTH, T€OMETPUYECKHA CMBICT (opMyIbl. buHOMHambHOE
pacupenenenue, pacnpeneneHue [lyaccoHa, paBHOMEpHOE  pacIpeAesieHHe, HOPMAIIbHOE
pacrpeneneHne, SKCIIOHEHIIMAIBHOE PacIIpeIeIICHUE.

2.Mamemamuueckas cmamucmuxa.

[IpenmMer MaremaTHueckoid cTaTUCTUKU. OCHOBHBIE 3aJlauyd MaTeMAaTUYECKOM CTaTHCTHUKH.
Bri6opounsiit meton. Cratuctudeckoe omnucanue. Beibopku. ['mcrorpamma M MOJMIOH YacToOT.
Cratuctuueckas (3Mnupuyeckas) QyHKIMs pacrpezeneHusi. BolOopouHble XapaKTepUCTUKU U UX
pacnpenenenusi. CocrosTenbHble, A(PQPEKTUBHbIE CMEIICHHbBIE W HECMEUIEHHbIE OLEHKU
napameTrpoB. CTaTUCTHYECKOE Cpe/lHEee, CTaTUCTHYeCKas AMUCIEPCUS M CTaTHUCTUYECKOE CpeaHee
KBaJPaTUYHOE KAK TOYEYHBIE OLICHKH HEU3BECTHBIX: MAaTEMAaTHYECKOIO OXKHUIAHUs, AUCIEPCUH,
CPEIHETO0 KBAJPATHYHOTIO OTKJIIOHEHHWs. JlOBEpHUTEIbHBIE WHTEPBAJIbl U HHTEPBAJIBHBIE OLIEHKH.
JloBepuTeNbHbIE OLEHKM HEM3BECTHOW BEPOATHOCTH MO O0JibIIMM BbiOOpkaM. [loBepurenbHast
OIIEHKA MaTE€MAaTHYECKOro OXHUAAHWS TNPHU HEHW3BECTHOM nucrepcun. JloBepHUTenpHas OIEHKA
CpEeIHEero KBaJIpaTUYHOTO OTKJIOHEHHs. TouHble BbIOOpouHble pacmpeneneHusi: CrerojneHTa (t-
pacripenenenune), ®unmepa-Crenexopa (F-pacnpenenenme), Ilupcona  (y2-pacmpenernenue).
IIpoBepka CTaTHCTUYECKUX THIOTE3. MaTeMaTndecKue METOAbl IPOBEPKH CTAaTUCTUYECKHUX
TUIOTE3. DIEMEHTBI TEOPUH KOPPEIALIUN.

4, O0beM yueOHOH TMCIUIINHBI:
Bupr yue6HOM paboThI B 3aueTHBIX B akanem. B actponom.

€JIMHUIIaX yacax Jacax

O6mas T

yqelgHOM ?fﬁ:ﬁ?oc“ JUCHUIIJIMHBI IO 3,0 108 81

KonTtakrHas padora (KP): 1,33 48 36

Jlexuun (Jlek) 0,44 16 12

[Tpaktuueckue 3anatus (113) 0,88 32 24

CamocrositesbHas padora (CP): 1,67 60 45

Bua koHTpOJIA: 3aueT / IK3aMeH - 3auer 3auer

AHHOTaNUs Y4eOHOH NMporpaMMbl JMCUUILTAHBI
«JlabopaTopHbie padoThl M0 opranuveckoi xumumn» (b1.B.04)

1. Heab AMCHMIUIMHBI — TpUOOpEeTEeHHE OOYydYaIOUIMMMCS OCHOBHBIX HAaBBIKOB CHHTE3a
OpPraHUYeCcKUX BEIIECTB.

2. B pe3yabTare n3yyeHusi AUCHMILINHBI 00y4YalOLIUiics 0 NporpaMMe 6akajlaBpuara
JOJI2KeH

Ob6nadams crnenyromumu npogeccuornanvhvimu (IIK) koMneTeHIHsIME:

— CNOCOOHOCTBIO IUIAHUPOBAaTh M TNPOBOAUTH (PU3NYECKHE M XUMUYECKHE HKCIEPUMEHTHI,
MIPOBOJIUTH O0Pa0OTKY MX Pe3yJbTaTOB M OLIEHWBATh MOTPEIIHOCTH, BBIJIBUTATh T'HUIOTE3bI
yCTaHaBIIMBATh TPAHULIBI UX IPUMEHEHUS, IPUMEHSATh METO/Ibl MAaTEMAaTHYECKOT0 aHaIu3a U
MOJISTUPOBAHUSI, TEOPETHYECKOTO U dKCIeprUMeHTanbHOro nccienoBanus (I1K-16)

— TOTOBHOCTBIO HCIOJIBb30BaTh 3HAHUS CBOMCTB XHMMYECKHX JJIEMEHTOB, COCAMHEHUH H
MaTepHaloB Ha MX OCHOBE ISl peleHus 3a1a4 npodeccnonansHoi aestenbroctu (I1K-18)
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— TOTOBHOCTHIO M3y4aTh HAYYHO-TEXHUYECCKYIO HH(DOPMAIIIO, OTEYECTBEHHBIN U 3apyOeKHBIN
ombIT 1o TemaTuke uccaenoBanus (I1K-20).
3namo:
— TEXHUKY 0€30TMacCHOCTH B JJA0OPATOPHH OPraHUYEeCKON XUMUM;
— TPUHIMIBI 0€30M1aCHOTO OOPAIICHHSI C OPraHMYECKUMU COCTUHEHUSMU;
— METOJIbl ¥ BUBI XpoMaTorpaduu JIsl ONPESICHHs] COCTaBa PEaKIIMOHHON CMeCH;
— TEOPETHUYECKHE OCHOBBI CIIOCOOOB BBIJCIICHUS, OYUCTKH M WUACHTHU(DHUKAIIMN OPraHUYSCKUX
BEILIECTB;

— DKCINEPUMEHTAJIBHBIC METOJbI TPOBEICHHUS OPraHMYEeCKHX pEeaKluid, MPOTEKAIONINX II0
Pa3IUYHBIM MEXaHU3MaM;

— OCHOBHBIE OOINME METOMUKHA B3aMMHOW TpaHCHOpPMAIMH KJIACCOB OPraHHYECKUX
COC/IMHEHUH.
Ymemo:

— TIPUMEHSTh TEOPETHYCCKHE 3HAHUS W OKCIICPUMEHTAIBHBIC METOJBI HMCCIICIOBAHHUS
OpPraHMYECKON XUMUH TIPU PEIICHUH MPOPECCHOHATBHBIX 33]1aY;

— cdopMmynupoBath MmpobieMy u O0OOCHOBaThH BHIOOP MPUOOPOB U OIKCIEPUMEHTAIBHBIX
METO/I0OB UCCIICJIOBAHHUSI, TOCTABUTH IEJIH U 33JIJaYd U HAMETHTb ITyTHU UX JTOCTHKEHUS;

— CHHTE3WPOBATH COCITUHEHUS 110 MPEUIOKEHHON METOTUKE;

— TIPOBECTH BBIJCIICHUE W OYHCTKY CHHTE3MPOBAHHBIX BEIICCTB HAa OCHOBE TEOPETUUYCCKUX

3HaHUM IO OPraHUYECKOW XUMUH;

— BBIOMpATH PANMOHAIBHBIA CITOCOO BBIJICIICHUS W OYUCTKH OPTAaHHYECKOTO COCTMHCHHS,

— TIPEJCTaBJIATh JaHHBIC JaOOPATOPHOTO HCCICIOBAaHHS B BHUJAEC TPAMOTHO O(OPMIICHHBIX

METO/IUK;

— TMPOBOAWTH AHAIM3 U KPUTUYECKH OIICHUBAThH TOJIYYCHHBIC SKCIICPUMEHTAIBHBIC TaHHBIE,

000011aTh U 1eIaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3e MPOBENEHHBIX OIBITOB,;

— BBIOpaTh croco0 UACHTU(UKAIIMN OPTaHHYECKOTO COCTUHEHUS.

Braoems.:

— KOMIUJIEKCOM COBPEMEHHBIX OSKCIEPUMEHTAIBHBIX METOJOB OPraHUYECKOW XUMHH IS

pelieHus KOHKPETHBIX MCCIIeIOBATEIBCKUX 3a/1a4;

— SKCIEPUMEHTAIBHBIMHU METOJIAMHU MTPOBEACHUS OPraHUIECKUX CHHTE30B.

— OCHOBHBIMH METOJaMH UACHTHU(HHUKAIIMN OPTaHUYECKUX COSIMHEHUN

— mnpueMamu 00pabOTKH ¥ BBIJCICHHUS CHHTE3UPOBAHHBIX BEIIECTB;

— 3HAHUSAMH OCHOBHBIX 3aKOHOB OPTaHUYECKOW XMMHH JJISI COJIEP)KATEIIbHOW WHTEPIPETALUH

MOJTYYCHHBIX PKCIIEPUMEHTAIBHBIX PE3yIbTaTOB.
3. Kpatkoe coaep:kanue JUCHUNINHBI

be3onacHblie mpreMbl U IpaBuiIa padoTHl B 1a00paTOPUN OPraHUYECKONH XUMHUHU.

O6mue meroabl paboTel B jaboparopuu opranundeckoid xumuu. I[locyna, nHambonee yacto
npuMeHsemass B Jsaboparopuu. Harpeanme. Oxnaxnenue. IlepememmuBanue. MeTomapl
HUJICHTU(DUKAIIMA U OYUCTKU OPraHMYeCKHX BemlecTB. MmeHTudukanus OpraHMYeCKHX BEIIEeCTB
MOCPEJICTBOM  pa3nuyHbIX BUJIOB xpomatorpadpuu (TCX, xpomarorpaduss Ha Oymare,
noHoobMmenHas xpomatorpadus, BOXX), remneparypsl mnasineHus u pedpakromerpun. MeTo bl
CHEKTPaNbHOMN HIEHTU(DUKALIMY OPTaHUYECKUX COSTUHEHUH.

Henu u 3amaum SKCIIEpUMEHTa B OPraHMYECKOM CHHTE3e. TeopeTHUecKre OCHOBBI IMpoliecca.
Bri6op ycnoBuii peakiuu. Pacder cunTe3a. OOue nmpaBuia MOATOTOBKU M MPOBEACHUS CHHTE3A.
Texnuka 6e3omacHoctu. [Ipubop s mpoBeneHust cuHtesa. [IpoBenenue ombita. KoHTpons 3a
XOJIOM peaklvu. Brienenue, ouncTka u aHanu3 npoaykra. CHHTE3bI BEIIECTB Pa3nYHbIX KIaCCOB
OpraHnueckux coeanHeHuil. [IpoBeneHne SKCIepUMEHTANEHBIX METOJIOB UCCIIEIOBAHUS PEAKIIHIA.

[IpoBenenune peakiuii, IPOTEKAIOIINX IO MEXaHU3MaM:

—  HYKICO(PWIBHOTO 3aMEeIeHUS — CHHTE3 TaJlOTeHAIKAHOB;
—  HYKICO(PWIBHOTO TPHUCOEAMHEHUS — CHHTE3 CJIOXKHBIX 3()UPOB KapOOHOBHIX KHCIIOT,
aMUJI0B KapOOHOBBIX KUCIIOT, a30TCOACPKAIIUX albJACTHAOB U KETOHOB;
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— DJIEeKTPO(HUILHOTO 3aMEIICHHUS B apoOMaTHYECKOM Py — PEaKud HUTPOBAHHS,
OpoMHpOBaHUs, CyTb(PUPOBAHNUS;

— peakuuil 1Ma30TUPOBAHUS U a30COUYCTAHUS;

— peakumii OKWCICHHsS (CHUHTE3 areroHa, 1,4-O0CH30XMHOHA, OCH30WHOW KHCIOTHI) U

BOCCTAHOBJICHUA.
4. O0beM y4eOHOI JUCHUNJINHBI:
Buner yae6HOM paboThI B 3auernbIx B akanem. B actpon.
SMHHIIAX gacax gacax
OO0masi Tpy10€eMKOCTb M CUUILIIHHBI MO
S Auet 4,0 144 108

Y4eOHOMY IIAHY
AyIUTOPHBIE 3aHATHSI: 2,22 80 60
Jlexuunu (Jlek) - - -

[Tpaktuueckue 3ansarus (I113) -
Jlabopatopus 3austus (J1ad) 2,22 80 60

CamocrositesibHas padora (CP): 1,78 64 48
Bua koHTpoJIsi: 3a4eT / IK3aMeH _ 3aver ¢ 3auer ¢
OLIEHKOM OLIEHKOi1

AHHOTanus1 padoyeil NPOrpaMMbl JUCHUIIIHHBI
«JIabopaTopHBIil NPAKTHKYM 110 IPOL[ECCAM H ANMAPATAM XHUMHUYECKOi TeXHOJI0THH»
(b1.B.05)

1. Ileap TMCOMIUIMHBI — 3aKpEIJICHUE 3HAHUM, MMOJYYCHHBIX MIPU U3YUCHUU TUCITUTIIMHBI
«IIportecchl u amnmapaThl XUMUYECKOW TEXHOJIOTHH» B 00JIACTH OCHOB THIPABIMYECKHUX,
TEMJI0O0OMEHHBIX M MacCOOOMEHHBIX MPOIIECCOB, YTO HEOOXOJAMMO MPH MOATOTOBKE
OakajaBpoB MO JAHHOMY HAIPaBJICHUIO I HAYYHO-UCCIEAOBATEIHCKONM M MPOCKTHO-
TEXHOJIOTHYECKOH AeATENHHOCTH.

2. B pe3yabTare u3yuyeHHusi TUCIMILUIMHBI 00y4aloMiicsi MO MporpaMMe 6akajaBpuara
JOJIZKEH

Obnadams cnenyromumu odowenpogeccuonarvuvimu (OIIK) u npogheccuonanvnvimu (I1K)

KOMIIETEHIUSIMU.

— CIIOCOOHOCTBIO M TOTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUHUIUIAH B mpodeccronanbhoi aesreiapaoct (OITK-1);

— CIIOCOOHOCTBIO HAJIAXWBATh, HACTPAWBaTh M OCYIIECTBJISATH IPOBEPKY OOOPYAOBaHUS H
MIPOTPaMMHBIX CPEACTB B 00JIACTH MPOU3BOCTBEHHO-TEXHOJOTHYECKON nesitenbHoCcTH (1TK-
6);

— CIIOCOOHOCTBIO IUIAHUPOBATh WU TPOBOAWTH (PH3UYCCKHE M XUMHYECKHE SKCIICPUMEHTHI,
MIPOBOJUTH 0OPabOTKY MX PE3yabTaTOB U OIICHUBATH MOTPEITHOCTH, BBIABUTaTh TUIIOTE3bI U
yCTaHABIUBATh IPAHUIIBI UX IPUMEHEHUS, IPUMEHSITh METOIbl MATEMATHUYECKOTO aHAINU3a U
MOJICTUPOBAHUSI, TEOPETUYCCKOTO W OKCIICPUMEHTAJILHOTO HCCICIOBAaHUS B 00IacTH
HAYYHO-UCCIeI0BaTeNIbCKOM nesttenbaocT (ITK-16).
3name:

— 3aKOHBI IEPEHOCA UMITYIbCA, TeTNIOTH M MaCCHhI;

— OCHOBHBIE YypaBHEHHUS TMPHUKIAJHON THUIPABIMKA M 3aKOHOMEPHOCTU MepeMeIIeHuUs
JKUJIKOCTEH;

— OCHOBHBIE 3aKOHOMEPHOCTH TPOIIECCOB OCAXKICHUSA, (UIBTPOBAHUS U TEUEHHUS dYepes
3epHUCTBIE CIIOH;

— (DUBMYECKYIO0 CYIIHOCTh IMPOILIECCOB TEIUIO- M MaccOOOMEHa; OCHOBHBIE KHHETHYECKHE
3aKOHOMEPHOCTH MacCOMEPEeHOca sl CHCTEM Ta3(Iap)->KUIKOCTh;

— TUIOBBIE MPOILECCHl XUMUYECKOW TEXHOJOTHH, COOTBETCTBYIOIINE almapaThl U METOIbI UX
pacuera.

Ymems:
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OTIPENIETATh XapaKTep JBUKECHUS KUJIKOCTEH U ra3oB;

HCIIOJIb30BaTh OCHOBHBIE KMHETHYECKHME 3aKOHOMEPHOCTH TEIUIO- M MacCOolepeHoca Mpu
aHaJIM3€e TEIJIOBBIX U MAaCCOOOMEHHBIX MPOIIECCOB;

COCTaBJISITh MaTEpUAIbHBIC U TEIJIOBbIE OaIaHCHI ISl CUCTEM T'a3 (1ap)-KUAKOCTh;
paccUMTHIBATh MapaMeTpbl HACOCHOTO, TETIO- H MACCOOOMEHHOTO 000PYIOBaHUS;
COCTaBJISITh TEXHOJOTUYECKUE CXEMBI 1 M300pakaTh Ha HUX OCHOBHBIE alllapaThl;
AQHAIM3UPOBATh  OKCIEPUMEHTAIBHO TMOJIYYEHHBIE U  TEOPETHYECKH pPACCUMTAHHBIC
MoKa3aTesu paboThI anmaparoB.

Braoemy:

METO/IOJIOTHEH pacueTa ruApOMEXaHUICCKHIX, TETUIOBBIX U MAaCCOOOMEHHBIX ITPOIIECCOB;
METOJIaMHU COCTABJICHUS TEXHOJOTUYECKUX CXEM.
3. Kpartkoe coaep:kanue THCIUNIHHBI

Ne Haumenoeanue nabopamopnuix pabom
/1

1 | Onpenenenue pexKUMOB TEUCHHUS JKHIKOCTEH.

2 | VIzyyenue npoduiisi CKOPOCTEH MOTOKA B TPYOOTIPOBOJIE.

3 | l'umpaBiuyeckoe COMPOTURIICHHE B TPYOOIIPOBOIaX (METAJUTMUECKOM M CTCKJITHHOM) U
3JIEMEHTaX TPyOOTPOBOHON apMaTypBHI.

4 | OnpenesneHre THAPABINICCKOTO COMIPOTHBIICHUS MPSIMOTO ydacTKa TpyOOTIpoBoIa.

5 | OnpeneneHne THAPABIMYESCKOTO COMPOTHUBIICHUS B 3JIEMEHTAX TPYOOTIPOBOIHOM
apMarypsl (quadparma, 1pocceabHbIM BEHTUIIb).

6 | OnpeneneHne TUAPOJIUHAMUICCKOTO COTIPOTUBIICHHS CYXOW CHTYATON TapeIKu
KOJIOHHOTO ammapara.

7 | OnpeneneHue THAPABINIECKOTO COMPOTUBIICHUS OPOIIAEMOY CUTYATON TapeIIKH
KOJIOHHOTO ammnapara.

8 | M3Mepenune ruipaBInyecKoro COMPOTUBIICHUS TPYOHOTO U MEKTPYOHOTO MPOCTPAHCTBA
TEIJI000MEHHOTO arapara.

9 | KanubpoBka pacxogoMepa BECOBBIM METOIOM.

10 | M3ydeHue xapaKTepUCTUK IIEHTPOOCKHBIX HACOCOB.

11 | Onpenenenue ko3 duimeHTa TerIonepeayu B IByXTPYOHBIX TEIII000MEHHUKAX.

12 | Tennonepenaya B METAJUTMYECKOM M CTEKIITHHOM KOXKYXOTPYOHBIX TEIJIO0OOMEHHUKAX.

13 | VIHTeHCHUBHOCTH TeIJIONEepeaay B INIACTUHYATOM TEIJIO0OMEHHUKE.

14 | M3yuenne mpoliecca HECTAIMOHAPHOTO TEIJIOOOMEHa B ammapaTe ¢ MEMIankoil u
MIOTPYKHBIM 3MEEBHUKOM.

15 | Onpenenenue k03(pPUIMEHTOB MACCOOTAAYH B ra30BOM (a3e Mpu UCMAPEHUN KUIKOCTH B
BO3JIYIIHBIM MOTOK WJIM MPU KOHJEHCAIMU Iapa Ha IUJICHKE >KUIKOCTH B HACAJOYHOMU
KOJIOHHE.

16 | Ompenenenue K03(h(GUIIMEHTOB MAacCOOTIAYH B XUAKON (a3e mpu IecopOruu JTUOKCHIA
yriaepoja U3 BOJbI B IJICHOYHON KOJIOHHE.

17 | V3yyeHne cOBMECTHOTO TEIJIO- 1 MaccooOMeHa B HAaCaJOUHOI KOJIOHHE.

18 | M3yuenue npoiecca NpocToil meperoHku OMHAPHOW CMECH H30TPOTIaHOI-BOIA.

19 | M3yuenwue nporiecca MpoCToi MeperoHKu OMHAPHON CMECH BOJIa-3TUIICHTIIUKOIb.

20 | M3ydenue mpoliecca nepruoandeckoil peKTuuKaluy OMHApHON CMeCH ATaHOI-BOJIA.

21 | PazneneHue pacTBOPOB HU3KOMOJIEKYJISIPHBIX BENIECTB 0OPaATHHIM OCMOCOM.

22 | Onpenenenre CKOPOCTH CBOOOTHOTO OCAXKICHUS TBEPAbIX YaCTHUIL U BCIUIBITUS MTy3bIpE B
KUIKOCTSIX.

23 | N3yuenue npouecca GUIBTPOBAHUS CYCIIEH3HH.

24 | T'unpoaHaMKKa HETIOABUYKHOTO U ICEBI00KUKEHHOTO 36PHUCTOTO CIOSI.

4. O0beM y4eOHOI TUCHUNIHHBI:
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Bunsl yueOHOM paboThI B 3auernrix | B akajgem. | B actponom.
eIMHUIIAX | Yacax qacax

O0masi TpyaoeMKOCTb JAUCHUIVIMHBI 1O 2.0 79 54
Y4eOHOMY ILIAHY

KonTakTtHas pa6ora (KP): 0,89 32 24
JlabopaTtopusbie 3ansatusi (J1ab) 0,89 32 24
CamocrosiTesnnasi padora (CP): 1,11 40 30

Bua koHTpoOJISi: 3a4eT / IK3aMeH - 3auer -

AHHOTanus padoyeil NporpaMMbl TUCHUTTAHBI

«MOI{CJ’IHpOBaHI/le XHMHUKO-TEXHOJOITHYE€CKHUX MMPOIEeCCOB B TEXHOJIOI'UMHA 6n0MaTepna.J101;»

1.

(51.B.06)
Henap TUCHUNIMHBI — TOJTYYCHUE OOYYAIONUMCSl 3HAHWU B 00JACTH KOMIIBIOTEPHOTO
MOJICITUPOBAHUS XUMHUKO-TEXHOJIOTHICCKUX IPOIECCOB C MPUMEHCHHEM COBPEMEHHBIX
CUCTEM KOMIIbIOTEpHOM MaremaTuku, B yacTHocthu MATLAB u VBA, a Ttaxxke
MpUOOpEeTEeHHe WM TPAKTHYSCKUX HABBIKOB pa3pabOTKH JIaHHBIX KOMITBIOTEPHBIX
MOJIeJIeH ¢ OJJHOBPEMECHHBIM peIICHHEM 3aJad CTPYKTYPHOW U TapaMeTpPHIeCKON
UJIEHTU(DUKAITUH.
B pe3yabTaTe u3ydyeHusi JUCHUIUIMHBI 00YUYAIOIIHIiCs MO MporpaMMe dakajaBpuarTa
JMOJIZKEH:
Obnadams cnenytouumu obwenpogheccuonanvhvimu (OIIK) u npogeccuonanvbrvimu
(ITK) xomMneTeHIUsAMU .
BJIQJICHUEM OCHOBHBIMH METOJAaMH, CIoco0aMu M CpEeACTBAMH MOJyYCHHs, XpaHEHHUs,
nepepaboTku  WH(OpPMAIMK, HAaBBIKAMH pabOTHl KOMIBIOTEPOM KaK CpPEIACTBOM
yrpasiienus uadopmarueit (OITK-5);

TOTOBHOCTHIO MPUMEHATh aHATMTUUYECKHE U YHCICHHBIE METO/IbI
pelIeHHs TOCTaBJIEHHBIX 3ajad, MCIOJIb30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHbBIE
TEXHOJIOTHH, MPOBOJUTH 00pabOTKy HMHGPOPMALMKU M HCIOJb30BAaHUEM IMPUKIATHBIX
MPOrPaMMHBIX CpelcTB chepbl MpodeccHOHATbHOM NIeSTENbHOCTH, HCIOJb30BaTh
CETEeBbIE KOMIIBIOTEPHBIE TEXHOJOTMM M 0a3bl JaHHBIX B CBOEH MNpodeccroHaNbHON
NEeSITeNIbHOCTH, TAaKeThl NPUKIAIHBIX MPOrpaMM sl pacuéra TEXHOJOTUYECKUX
napameTpoB obopymosanus (ITK-2);

CIOCOOHOCTBIO IIAHUPOBATH U MPOBOIUTH (DPU3MYECKUE U XUMHUYECKHUE SKCIIEPUMEHTHI,
MPOBOJUTH OOpabOTKY HX pE3yJbTaTOB U OLEHUBATh MOTPEIIHOCTH, BBIIBUTAThH
TUINOTE3bl W YCTAaHABJIMBATh TPAHUIBl WX [PUMEHEHHUS, MPUMEHSATH METO/IbI
MaTeMaTH4eCKOr0 aHalau3a U MOJEIMPOBAHUS, TEOPETUUECKOTO U IKCIEPUMEHTAIBLHOTO
uccnenoBanus (ITK-16);

3namo:

METO/bl TOCTPOCHHUS SMIHUPUYECKUX (BEPOSATHOCTHO-CTATUCTUYECKHX) M  (PU3UKO-
XUMHUYECKUX (TEOPETUYECKUX) MOJIEIEeH XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB;

METO/bl UJICHTHU(PHUKAIUN MAaTEeMaTHUYECKUX OINMUCAHUI TEXHOJIOTHYECKHUX IMPOILIECCOB Ha
OCHOBE 9KCIIEPUMEHTAILHBIX JAHHBIX; METOIbI ONTUMHU3AIUN XUMHUKO-TE€XHOJIOTUYECKHIX
MIPOLIECCOB C MPUMEHEHHEM dMITUPUUYECKUX W/UITH (PUIUKO-XUMHUECKUX MOJIEITIEH.
Ymemn:

MPUMEHSITh HM3BECTHBIE METOJBI BBIYUCIUTEIHHOW MaTEeMaTHKH W MaTeMaTU4YeCKOM
CTAaTHUCTUKH  JUIA  pPEIIEHUS  KOHKPETHBIX  3a/Jad  pacuera, MOJEIHUPOBAHMS,
UICHTU(PHUKAIIMN U ONTUMHU3ALNN TPU HCCIEAOBAHUHU, MPOCKTHPOBAHUH U YIPABICHUU
MpolleccCaMu  XMMHYECKOH TEXHOJOTHH, a TakKXKe YMETh HCIO0Jb30BaTh B CBOEH
MPAKTUYECKOW JESITeNbHOCTH IS JOCTMDKEHUS OJTHUX Ilefied W3BECTHBIE MaKEeThI
MIPUKIIATHBIX TPOTPaAMM.

Braoemy:
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— METOJIaMH MaTeMaTHYeCKOW CTAaTUCTUKU i OOpabOTKM pe3ylnbTaTOB AaKTHUBHBIX H
IIACCUBHBIX 3KCIIEPUMEHTOB, a TaKX€ METOJaMU BBIYMCIIUTEIBHONM MaTEMaTUKH IS
pa3paboTKu ¥  pealu3allud Ha  KOMIIBIOTEpaX alTOpPUTMOB  MOJICIIMPOBAHUS,
UACHTU(DUKAIMH U ONTUMHU3AIUN XUMUKO-TEXHOJIOTUIECKUX MTPOLIECCOB;

3. Kparkoe conepxxanue JuCUMIIHHBI:

3.1. Ocnoénvie npuHyunvl KOMHBLIOMEPHO20 MOOEIUPOBAHUS XUMUKO-TEXHOI02UYECKUX
npoyeccog (XTII). MaremaTudeckue SMIUPUYECKUE, MaTeMaTHYeCKue (PHU3UKO-XUMHUYCCKHE
MOJENN U  KOMIIBIOTEPHOE  MOJIeNUpoBaHue. JleTepMHMHHUpPOBaHHbIE U BEPOSITHOCTHbBIE
MaremMaTHdeckue Mojenu. I[IpumeHeHrne MeToA00rMM CHCTEMHOIO aHaiu3a Jjs pelieHHs 3aaad
MozenupoBaHus. [lpumeHeHue NpuHIMIA  «YEPHOTO  SAUIMKa» NPU  MaTeMAaTHUYECKOM
MOJICTTUPOBAHUH. ABTOMATH3MPOBAHHBIC CHCTEMBI TNMPHUKIAIHON WHpopMaTtuku. Hepapxudeckas
CTPYKTypa XUMHYECKMX MPOU3BOJACTB U MX MareMartudeckux wmojeneil. Ilpumenenue
KOMITBIOTEPHBIX MOJIETIEH XMMHUECKUX MPOLIECCOB Ul aHAJIN3a, ONTUMHU3ALUN U CUHTE3a XUMHKO-
TEXHOJIOTHYeCcKNX cucTeM. OCHOBHBIE MPUEMBI MAaTEMATHUECKOTO MOAECTUPOBAHNUS: SMITUPUYECKUH,
CTPYKTYpHBIH ((PU3UKO-XMMHUYECKUH) W KOMOMHUpPOBaHHBIN (Teopernueckuii). Iloctpoenue
CTaTUYECKUX M AVMHAMUYECKHX Mojeneil. Pemenue npsmbeix 3agad. IIpoeKkTHBIM M MMOBEPOYHBIN
(oueHOuHBIN) pacyer mpoueccoB. Pemenne oOpatHbix 3amay. [lapamerpuueckas U CTpyKTypHas
UICHTUQUKAIMS MaTeMaTH4YeCKUX Mojenell. YCTaHOBIEHUE aJeKBATHOCTH MaTeMaTUYECKUX
Mozeneil. CtpaTerus MpOBEIEHHs] PAaCUETHBIX MCCIEIOBAHUN M KOMIIBIOTEPHOIO MOJIEIHPOBAHUS
peaIbHBIX MPOLIECCOB.

3.2. [locmpoenue smnupudeckux mooenei:

e (QopMyaUpOBKa 3aJaud aNMpOKCHUMAlMd JaHHBIX IS OMHUCAaHUSA SKCIEPUMEHTAIBHBIX
3aBUCHMOCTEN M TOJYYEHHUS SMIMPHUYECKMX MOJENEN IpoleccoB. Buupl Kputepues
annpokcuManuu. Kpurtepuil MeToJa HauMEHBIIMX KBaApaTtoB. PemeHune 3amaum
alMpOKCUMALIMKU I HEJIMHEWHBIX W JIMHEHHBIX MO MapaMmeTpaM Mojeneid. MarpuuHas
(dbopMynupoBKa 3a/a4l annpOKCUMAalUU. AHAIUTUYECKUI W aJTOPUTMUYECKUH IOJXOJIbI
JUISL pEIIeHUs 3aJaud anlpoKCHMAaluu JUIsl JUHEHMHBIX M JIMHEAPU30BaHHBIX MOJENEH
METOJIOM HAUMEHBIIUX KBAJPaTOB;

® 33aKOH HOPMAJIBHOI'O PACTIPEICIICHUS JUIsl BEKTOPHBIX CIIy4allHbIX BEJIMYMHBI U ONPEACIICHHUE
MX YUCJOBBIX XAapAaKTEPUCTHUK. MareMaTHdecKoe OXUIAHUE W JTUCIEPCUsl IJI1 BEKTOPHBIX
CIIy4alHbBIX BEJIMYMH. JJMCTIEPCHOHHBIN M KOPpENALMOHHBIN aHanu3. [loHsaTus aucnepcuu
BOCIIPOM3BOJIMMOCTH M aJIEKBaTHOCTH, a TaKX€ OCTaTOYHOW nucnepcuu. OmnpeneneHue
BBIOOPOYHBIX  KOd(uImeHToB  Koppensiiuu ¥ Kodpduimenta  MHOXKECTBEHHOU
koppensuu. CTaTUCTHYECKUM MOAXOJ K OIpPENENIeHHI0 OIIMOOK M TOrpeurHocTed B
SKCIIEPUMEHTAIIbHBIX TOYKAX U3MEPEHUH;

® PErpecCHOHHBIN U KOPPEISAUMOHHBIM aHAIM3 JJIsl MOCTPOCHUS SMIIMPUYECKUX MOJEIEeH Ha
OCHOBE JIaHHBIX IaCCUBHOTO JKcrepuMeHTa. [loHATuS (QyHKIUU OTKIUKAa U (aKTOPOB.
OCHOBHbBIE JIONYILEHHUS PETPECCUOHHOIO U  KOPPEISLHMOHHOTO aHanu3a. Kpurepuu
MPOBEPKU OJHOPOIAHOCTH Aucriepcuil. BblOOp BUAa ypaBHEHUN perpeccuu, a Takke
onpeneneHue KodpGUIUEHTOB PErPecCur U UX 3HAYUMOCTU C HCIOJIB30BAHUEM KPUTEpUs
CreionenTta. Ilpouenypa HCKIIOUEHHS HE3HAUUMBIX  KOI((UIIMEHTOB  PErpeccui.
Omnpenenenne aaeKBaTHOCTH PETPECCHOHHBIX MOJIENIEN C IOMOILBIO KpuTepus dumiepa;

® OCHOBHBIE MOJIOKEHHUS TEOPHM IJIaHUPOBaHUS 3kcnepuMeHToB (I): MOdHBIM (QakTOpHBIA
skciepuMeHT (IIPI) m obpaborka ero pesynbraToB. ONTUMalbHBIE CBOMCTBA MAaTpPHULIBI
IUTAHUPOBAHUS U CBOMCTBO OopTOroHanbHOCTU. OnpezaeneHrne Ko3(pUIMEHTOB MoieNnel, ux
3HaYMMOCTH U NPOBEPKa a/IeKBATHOCTH ypaBHEHUs perpeccur. CBONCTBO poTaTabebHOCTH
MOJIHOTO (PaKTOPHOTO IKCIIEPUMEHTA,

® OCHOBHBIE IIOJIOKEHHMsSI TEOpUHM IUIaHUpOoBaHUs HKcrnepuMeHToB (II): opToronanbHbIN
LHEHTpaJIbHBI  KoMMo3unuoHHbIM T1uian (OLIKII) skcnepuMenToB M 00paboTka ero
pe3ynbratoB. ObecrieyeHHe OPTOTOHAJIBHOCTH MATPUIBl TUIAHUPOBAHUS U OIpeNesIeHue
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BEITMYMHBI 3Be3qHOTO Tuieya. OmpenencHue KOIPPHUIIMECHTOB MOJAETH, UX 3HAYMUMOCTH U
OIICHKAa aJCKBATHOCTH YpaBHEHHUs perpeccuu. PacdeTHOe BBIYHCICHUE KOOPAMHAT TOYKHU
onTUMYyMa (3KCTPEMYMA);

ONTUMM3AIMS JKCIICPUMEHTAIBLHBIX HCCICJIOBAHUNA C TpPUMEHEHHEeM MeTojga bokca-
Bunbcona. OCHOBHBIE MOAXOJbI K ONTUMHU3AIWU JKCIICPUMEHTATBHBIX HCCIICIOBAHHA.
DKCIePUMEHTATBHO-CTATUCTHICCKII MeToa. CTparerusi ABHKCHHS K ONTUMYMY IEJIEBOM
byHKIMM (QYHKIMH OTKIMKA) TPAJAUCHTHBIM METOJOM. KpHTEepUH JOCTIKEHUS «IIOYTH
CTAIlMOHAPHOW O0OJIAaCTH» M METOIbl YTOYHCHHS IIOJIOKCHHUS ONTHUMAJIbHOH TOYKH B
(haKTOPHOM IPOCTPAHCTBE.

3.3. llocmpoenue Gu3uUKoO-XuMuueckux mooeneli.

dTambl MaTeMaTHYeCKOTO  MoJenupoBaHus. DopMyIHpoBKa THUIOTE3, MOCTPOCHHE
MaTeMaTH4YeCKOTO OIMHUCAHUS, pa3paboTKa MOJENUPYIOMIETO alIropuTMa, MpOBEpKa
QJICKBAaTHOCTH MOJICIM W HWJCHTH(PHUKAIUSA HMX IapaMeTpOB, PACUYCTHBIC HCCIICIOBAHUS
(BBIYMCIIUTETBHBIN SKCIEPUMEHT);

COCTaBJICHHUE CHUCTEM YpaBHEHHH MaTEMaTHYEeCKOTO ONMCAHHUS TPOIECCOB W pazpaboTka
(BBIOOp) aNTOPUTMOB WX peHICHWS. bBIOYHBI TPUHIUN TMOCTPOSHUS CTPYKTYPHBIX
MareMmatudeckux mojaeneid. O0600IeHHOe ONMMcaHne ABMKEHUS TTOTOKOB (ha3 B ammaparax C
MMOMOIIBI0  THIPOJUHAMHYSCKAX  MOJENICH, YUYUTBHIBAIOIIMX  COCPEIOTOYCHHBIC U
pacnpe/ielieHHbIe NCTOYHUKH BENIeCTBa U SHEPTHU (TETUToThI). JIOKabHbIC HHTCHCHBHOCTH
HMCTOYHUKOB BEMIECTBA W TEIUIOTHI B IOTOKAaX, COOTBETCTBYIOIIME pPA3IMIHBIM (DU3HKO-
XHUMHYECKUX TiporeccaM. (OCHOBHBIC THITBI YpPaBHCHWH MaTeMaTHYEeCKOTO OIHCAHUS
XHUMHKO-TEXHOJIOTUIECKHX MPOIECCOB — KOHEYHbIE, OOBIKHOBEHHBIE MU (EpPCHIIMATBHBIC U
muddepeHnranbHble ypaBHEHUS B YACTHBIX IPOU3BOTHBIX;

MaTeMaTH4eCKOe  MOJEIMPOBAHHE  CTAMOHAPHBIX U  JAUHAMHUYECKHX  PEKUMOB
TUAPABIMYECKUX  TIPOLECCOB B TPYOONPOBOJHBIX  CHUCTeMax, TIJioOajbHBIE U
JEKOMIIO3UIIMOHHBIE METO/IbI PEIICHUS CUCTEM HEIMHEMHBIX YpaBHEHUH, a TakKe SIBHBIC U
HESBHbIE METOJbl YHWCJICHHOTO pEIICHHUsS CUCTEM OOBIKHOBEHHBIX AU(epeHIIHaTbHbIX
ypaBHeHHH. COCTaBJICHUE YpaBHEHUM MaTEMAaTHYECKOTO onucaHud npouecca. [loctpoenue
MH(OPMALIMOHHBIX MaTpPUIl MaTeMaTHYeCKUX MoJenei s BbiOopa oOlero aiaropurma
pELIeHUs — MOJICIMPYIOIIEro anropurMa. Peanusaius anropuTMOB pelIeHHs] HETMHEHHbBIX U
0OBIKHOBEHHBIX JAu(dhepeHInaIbHbIX ypaBHeHUH. Onucanre crannoHapHbIX peskumMoB X TT1
C MPUMEHEHUEM CHCTEM JIMHEHHBIX U HEJIMHEHHBIX ypaBHEHUN. VTepalluoHHbIE aJrOPUTMBI
pemenus. [Ipumenenue Metof0B mpocThix urepauuii 1 Hetotona-Padcona ms nomydenus
pemenus. Ilpobrnema cxomumocTu mpouecca pemeHus. J{eKOMIIO3UIIMOHHBIA METOA
pelIeHUs CJO0XHBIX CHCTEM KOHEeuHbIX YypaBHeHHHl. [locTpoenune wundopmannoHHON
MaTpHIlbl JJi1 BBIOOpa ONTUMAIBHOTO ajiropuTMa pemieHus 3aaayu. lloHsaTue xKecTKocTu
cucteM auddepeHnaNbHbIX YPaBHEHUM M KPUTEPUU KECTKOCTU. SIBHBIE (OBICTpBIE) H
HesiBHbIE (MEAJICHHBIE) METOJbl pelieHus. Meroabl mepBoro (Meron Jiiepa), BTOPOTO
(MomubuIMpoBaHHBIE METOABl Jiinepa) W ueTBeproro mnopsanka (meron Pynre-Kytra).
OneHka TOYHOCTH METOJOB — oOmHMOOK ycedeHus. [lepexoanble ommOKM W OUIMOKH
OKPYTJICHUS TIPU YUCJICEHHOM UHTETrpHpoBaHuM aupdepeHuanbHbIX ypaBHeHHH. CocoObl
obecreyeHns CXOAUMOCTH pellieHus 3aaauu. [IpuMeHenre HesIBHBIX METOI0B ISl PEelIeHUs
KECTKUX cucTeM AuddepeHnanbHbpIX ypaBHeHHH. OnpeneneHus Iiara WHTETPUPOBaHUS
UTepaMOHHBIM MeToIoM. MeToioB Kpanka-Hukonscona (MeTo Tpanenmii);
MaTeMaTU4eCKOe MOJETUPOBAHHE CTAIMOHAPHBIX PEKMMOB MPOLIECCOB TEIIONEepeaud B
MJIACTUHYATBIX U 3MEEBUKOBBIX TEINIOOOMEHHHKaX. MaTemMaTHuecKoe OMMCcaHue MPOIEeCCOB
C MPUMEHEHUEM MOJENEH MIealbHOTO CMEIIEeHUsI M BbhITeCHEeHHUs. Bpibop u rpaduyeckoe
MpPEJCTaBJICHHEe  QITOPUTMOB  pemieHUs.  lIpuMeHeHHWe  CcTaHJapTHBIX  METOJOB
BBIYHCIUTEIILHON MaTeMaTUKH [Tl PEIICHUS 3a/1aY;

MaTeMaTH4eCKOe MOJETUPOBAaHUE CTAI[MOHAPHBIX PEXKUMOB MPOIECCOB TEIJIONEepenadn B
MPSIMOTOYHBIX M TPOTUBOTOYHBIX TPYOUATHIX TETNIOOOMEHHHUKOB, pemieHue 3aaaun Komm u
KpaeBOW 3aJaydl TpU HUHTETPUPOBAHUU CHCTEM OOBIKHOBEHHBIX UG (GEpEeHIINATbHBIX
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ypaBHeHUH. MaremaTudyeckoe ONMCaHNuEe IIPOLECCOB C IPUMEHEHUEM MOJENIEH UIACAIBHOTO
BoITeCHEHUs. Pemenue 3amaun Komm m kpaeBoil 3amauum. lIpeacraBieHue anroputmMoB
BBIUMCIICHUH B BUAE€ MH()OPMAIMOHHONW MATPHIBI CUCTEMBI YPAaBHEHHUN MaTeMaTHUECKOTO
omucaHuss U OJOK-cxeM pacuyeToB. Matemarnueckoe omucanue XTI ¢ mpumenenuem
cucTeM OOBIKHOBEHHBIX au(depeHnanbHblX ypaBHeHUH. Omnmcanne OOBEKTOB ¢
pacupeneneHHbIMU B IPOCTPAHCTBE MapaMerpamu. @opMyJIMpOBKa HAYAJIBHBIX U KPaeBbIX
ycioBuH 3aja4 perieHus. YucneHnHslil anroput™M 1-ro nopsaka s pemenus 3aaauun Kommu.
Metona «npucTpenku» Jyisl peuIeHusl KpaeBou 3a/1auu;

MaT€MaTH4E€CKOE MOJEIMPOBAHUE CTALMOHAPHBIX PEXKHUMOB IIPOLIECCOB B PEAKTOpPAX C
Memankoi. Onrcanne MUKpOKUHETHYECKUX 3aKOHOMEPHOCTEN MPOTEKaHUs IPOU3BOJIbHBIX
CIIO)KHBIX XHMHYECKHX pEaKIHid B KUIKOW (ha3ze UIsi MHOTOKOMIIOHEHTHBIX CHCTEM.
Omnpenenenre KIOYEBBIX KOMIIOHEHTOB CIIOKHBIX XHMUYECKUX peaklui ¢ MpUMEHEHHEM
METO/IOB JIMHEHHOW anreOphl - PpaHrOB MAaTpPULl CTEXMOMETPUYECKHX KOIPPUIMEHTOB
peakuuu. MaTtemaTuueckoe ONKMCAHME PEaKTOPHOTOo Ipolecca ¢ pyOamkoil s
MIPOU3BOJILHOM CXEMbI MPOTEKaHUsI XMMHUYECKOW peakuuu. BpiOop alropuTMoB pelieHus
3aJjauyd ¢  [pPUMEHEHHEeM  HH()OpPMAIlMOHHOW  MaTpUllbl  CHUCTEMbl  ypaBHEHUI
MaTeMaTHYeCKOro OMMCAHUS U TMPEACTABIEHUS alrOpUTMa pelIeHHs C MOMOIIbI0 OJIOK-
CXEMBI pacdeTa Mpolecca;

MaT€MaTHYE€CKOE MOJEIMPOBAHNE HECTAMOHAPHBIX PEKHMMOB IPOIECCOB B PEAKTOpPAX C
MeIIaIKoi. MareMaTuyeckass MOCTAaHOBKA 3aJadyd Uil  PEaKIuu C MPOU3BOJIBHOU
CTEXMOMETpUUECKON cxemon. PopmynupoBka 3agaur Komm — 3a7adyu ¢ HadalbHBIMHU
ycloBUsAMU. Pa3zHOCTHOE mpencTaBieHHE CUCTEMbl OOBIKHOBEHHBIX U depeHIHalIbHbIX
ypaBHeHui. [loctpoeHne mHPOpPMAIMOHHOW MATPHIIBI JJisi BRIOOpA aJITOPUTMA PEUICHUS.
I'paduueckoe mpeacTaBieHre alroOpuT™Ma pPELICHUs B BUIE OJOK-CXEMBI pacueTa;
MaTEMaTU4EeCKOE MOJEIMPOBAHUE CTAI[IOHAPHBIX PEXUMOB B TpyOdaThIX peakTopax ¢
IPSIMOTOYHBIM M INPOTHBOTOYHBIM JIBIJKEHHEM TEIUIOHOCHTENeH. Maremarnueckas
MOCTAHOBKA 3aJaud JUIsl PEaKIUU C KOHKPETHOM CTEXHUOMETPHUYECKOM CXEMOM.
®opmynupoBKa 3agaun Koy — 3a7aud ¢ HA4aJIbHBIMU YCIOBHSIMM U KpaceBOW 3alaud —
3aJjaud C KpaeBbIMHU YCIOBHUSAMH. Pa3HOCTHOE NpeAcTaBIE€HHE CUCTEM OOBIKHOBEHHBIX
middeperunanbHbiXx ypaBHeHUi. [locTpoeHue nHGOpMALMOHHBIX MaTpull s BbIOOpa
aNropuT™MoB pemeHus. ['paduueckoe npeacTaBieHUe aIrOPUTMOB pELICHUs B Buie OJ0K-
CXEMBI pacyera;

MaTeMaTU4YEeCKOE MOJICIMPOBAHUE HECTALMOHAPHBIX PEKUMOB IPOLIECCOB B TPyOUaThIX
peaKkTopax M  YHUCJIEHHBIC aNTOPUTMBI  JUCKPETH3alUMU U1 DPEIIEHUS  CHUCTEM
muddepeHInanbHbIX  ypaBHEHMH €  YacTHBIMM  NPOM3BOJHBIMHM. Maremarndeckas
IIOCTAHOBKA 3a/Jlayd s PEAKIUM C KOHKPETHOM CTEXMOMETPUYECKOH CXEMOMU.
@opMynUpOBKa HayaJdbHBIX W TI'PaHUYHBIX ycioBui. JluddepeHnunanbHble ypaBHEHUS B
YaCTHBIX MPOU3BOAHBIX - AUIMITUYECKOTO, apabOIMUECKOro U TUNepOoInYecKOro TUIIOB.
AJITOpUTMBI pelIeHUs ypaBHEHMH mapalosimyeckoro Tuma. MaremaTuuyeckas MoOJIEIb
XMMHMUYECKOTO NPEBPAILECHUs B U30TEPMHUUECKUX YCIOBUAX AJI HECTALIMOHAPHOTIO Ipolecca
B TpyOdYaThIX ammaparax C Y4eTOM IpOJOJbHOIO IEpPEeMEIIUBaHUA U C IPUMEHEHUEM
oJlHoMapaMeTpudeckoi Iud@y3sHOHHOM MOAEnM s ONMUCAHUSA T'MIPOAMHAMHYECKOM
0OCTaHOBKH B PEAKI[MOHHOM IOTOKE. AJNTOPUTMBI PELICHUS B BHJIE CUCTEM HETMHEHHBIX
YpaBHEHUH, a Takke OOBIKHOBEHHBIX TU((EepeHINaTbHbIX YPaBHEHUH NEepBOro U BTOPOTO
MOPAIKOB;

MAaTeMaTU4eCKOE€ MOJEIMPOBAHUE CTALIMOHAPHBIX PEKMMOB IIPOLECCOB HENPEPHIBHON
MHOTOKOMIIOHEHTHOH peKTH(HKanuu U abcopOuun. MaTeMaTHueckoe onucaHue mpolecca
MHOTOKOMIIOHEHTHOH peKTHU(HUKAIMK B Tapeab4yaToi KosoHHe. MojenupoBaHue (pa3oBoro
pPaBHOBECHS M IPOLECCa MACCONEpelayd Ha TapejakaX B MHOTOKOMIIOHEHTHBIX CHCTEMax.
VYdyer TemuoBbIX 0aJaHCOB Ha  Tapelkax [P MOJEIMPOBAaHMM  Hpoliecca B
PeKTH(PUKAIMOHHON  KOJIOHHE. JIeKOMIIO3MIIMOHHBIM  aJrOPUTM  pacueTa Ipolecca
pekTHdUKaMKM B  KOJOHHOM ammapare. MaremaTHueckoe ONHCaHHe Ipolecca
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MHOTOKOMITIOHEHTHOM a0copOIuM B HacaJo4yHOW KOJOHHE. MojaenupoBaHue Ipolecca
MHOTOKOMIIOHEHTHOM Maccolepeayd B CEKIMSIX HacaJ04YHOM KOJIOHHBL. AJITOpPUTM
pelleHHs KpaeBOW 3ajauM Juid MOJEIMPOBAHUS Ipoliecca adbcopOuuyM B HAcagOYHOU
KOJIOHHE.

3.4. OcHo6bl onmumuzayuu XUMUKO-MeXHOI0SUYECKUX NPOYECCO8:

peuieHue  3ajad  ONTHMMM3allMd € TEPMOJMHAMMYECKHUMH,  TEXHOJIOTUYECKHUMH,
SKOHOMMYECKHMH,  TEXHMKO-DKOHOMHYECKMMU U  3KOJOTMYECKHUMH  KpPUTEpUAMU
ontuMansHOoCcTH. OnrtumanbHble  pecypcocoOeperatomue XTII.  Bpibop kpurepues
onTUMALHOCTH  (1eNeBbIX (GyHKIUH). DOopMyIHMpoOBKa MHOTOKPUTEPUANTBHON 3amadu
ontuMuzauuu. OCOOEHHOCTH pellleHHs ONTUMU3alUMOHHBIX 3anad XTIl npu Hammuuwm
HECKOJIBKUX KPUTEPHEB ONTHMAIBHOCTH, OBPAKHOM XapakTepe IeJeBOW (YHKIUU WU
HaJIMYUU OrpaHuyeHuil 1-ro u 2-ro poaa;

QITOPUTMBl  OJTHOMEPHOM W MHOTOMEPHOM ONTUMM3alMU. MeToapl CKaHMPOBAHUA,
JOKaJIM3allMK AKCTPEMYyMa, 30JI0TOro cedeHus u yucen dubOoHauu B ciaydyae 0JHOMEPHOI
ONTUMHU3ALMK. MeEToIbl MHOTOMEPHOM ONTHUMH3ALMU HYJIEBOTO, IIEPBOTO MU BTOPOIO
nopsiikoB.  CHUMIUIEKCHBIE, CIy4dailHble M TpaJUeHTHbIE METOAbl MHOTOMEpPHOM
onTUMM3aMU. MeTo mTpapHbIX QYHKIUH.

3.5. 3akniouenue:

IIpUMEHEHHE KoMmblOTepHBIX Mozened XTIl mnpm OpOeKTUPOBAHMM  XMMHYECKHX
npousBojicTB — B CAIIP. 3anaun cuctem aBTomMatuzupoBaHHoro npoextupoBanus (CAIIP)
U CTPYKTypa CHCTEM KOMIIBIOTEPHOro mpoektupoBaHus. HWHpopmannonHoe u
marematndeckoe obOecriedenue CAIIP. ABTOMaTu3MpOBaHHOE TPOCKTHPOBAHHE C
MPUMEHEHHEM KOMMBIOTEpHBIX Moeneit X TII;

npuMeHeHne KoMmnbloTepHbix Mozenedt XTIl npu ynpaBieHMH TEXHOJIOTHYECKUMHU
npoueccamu — B ACYTII. Komnsroreprnoe MonaenupoBanue XTIl B pexume peasbHOro
BPEMECHH. Cucremsl PSIMOTO udpoBoro (KOMITBIOTEPHOTO) YIpaBJICHUS
TEXHOJIOTMYeCKUMH TporeccaMu. OCOOEHHOCTH pealin3alliid KOMIIBIOTEPHBIX MoAemneit
XTIl B aBTOMAaTU3WpPOBAHHBIX CHCTEMax YIPaBJIEHUS TEXHOJOTMYECKHUMH IpOLEccCaMu
(ACVYTID).

O0beM yueOHOH TMCHUIINHBI:

Byl yue6HO#M paboThI B 3auernHbix | B akagem. B actponom.
eAMHUIIAX qyacax qyacax

O0masi Tpy10eMKOCTh JIMCIHUIIMHBI 110 3.0 108 81
y4eOHOMY ILIAHY

Konraktnas pa6ora (KP): 1,33 48 36
Jlexuunm (JIek) 0,89 32 24
JlaGopaTtopHsbie 3ansatus (J1ab) 0,44 16 12
CamocrosarensHas pabora (CP): 1,67 60 45
Jpyrue BUIbI CaMOCTOATEIBHON PabOThHI 1,67 60 45
Buja koHTpoJisi: 3a4eT / IK3aMeH _ 3auer ¢ _

OLIEHKOH

AHHOTAIUSA Y4e0HOH MPOrPpaMMBbI IMCIUTIINHBI

«JlaGopaTopHbie padoThl Mo ¢puznveckoii xumuu 6uomartepuason» (61.B.07)

1. Heab AMCHMINIMHBI — O3HAKOMHUTb M PACKpPBITh BO3MOXXHOCTH OCHOBHBIX 0a30BBIX
HKCIEPUMEHTAIBHBIX METOJ0B (PU3NUECKOI XMMUU, HAYYUTh CTYJeHTa BUAETh O0JIACTH U
npefensl  NMPUMEHEHWs STHUX METOJOB  HCCIENOBaHMs, YETKO TMOHMUMAaTh UX
NPUHLUMIHNAIbHBIE BO3MOXHOCTM M OTPaHMYEHHMS TPH PEHIEHUHM KOHKPETHBIX
HKCIIEPUMEHTANbHBIX 33/1a4.
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2. B pe3yJjbTaTe H3y4YeHHs JUCHMILIMHBI 00y4YalOIIUiicsl Mo Mporpamme dakajnaBpuaTa
JOJIZKEH:
Obnaoams crienyromumu npogeccuonanvivimu (I1IK) kommereHIUAMU:

—  CIIOCOOHOCTBIO MPOBOJIUTH CTAaHAAPTHBIE U CEPTH(PUKAIMOHHBIEC UCTIHITAHUS MaTEPHAJIOB,
U3JIeHid ¥ TexHoJornueckux npoueccos (I1K-17);

— TOTOBHOCTBIO HCIOJB30BAaTh 3HAHUS OCHOBHBIX (H3UYECKUX TEOPUH ISl PEIICHHS

BO3ZHUKAIOMMX (U3WYECKUX 3a7ad, CaMOCTOSITEIIbHOTO TPUOOpeTeHHsT (U3NIECKUX
3HAaHUH, U1 TOHUMAaHUS TPUHIMIIOB pabOTHl MPHOOPOB M YCTPOMCTB, B TOM YHCIE
BBIXO/ISIIIUX 32 MPEe/IesIbl KOMIIETEHTHOCTH KOHKpeTHoro Hanpasienus ([1K-19).

3nams:

— MPUHIUIBI PA0OTHI U CXEMBI UCTIOJIb3YEMbIX U3MEPUTENBHBIX YCTAHOBOK;

— BO3MOXHOCTM  METOJIOB  CIEKTPOXUMHUHM JUIi TNPOBEACHHUS  KAueCTBEHHOTO U
KOJIMYECTBEHHOIO0 aHaJI3a XUMHYECKUX CHCTEM, OIpPENENCHUs TEPMOAMHAMUYECKUX
CBOMCTB XUMUYECKHX BELIECTB;

— KOHJyKTOMETPUYECKHI u MOTEHIIMOMETPUYECKHM METOIbI HAXOXJICHUS
TEPMOJUHAMHYECKUX XapaKTEPUCTUK IEKTPOJIUTOB (AaKTHMBHOCTEH M KO3(PPUIIMEHTOB
AKTUBHOCTH, KOHCTaHTBI AUCCOIHAIINH, TEPMOAMHAMUYECKUX XapaKTEPUCTUK PEAKIIUH);

— (pU3MKO-XUMUYECKHE METO/Ibl UCCIIEIOBAaHMS U aHaiIKu3a (a30BbIX PAaBHOBECHI B OJTHO- U
MHOTOKOMIIOHEHTHBIX CHCTEMAX, YT MOCTPOEHUsI (Pa30BBIX TUArpaMM COCTOSHHUS;

— DOKCIIEPUMEHTAJbHBIE METOJbl HM3yYEHHUS KHHETHKH XHUMHUYECKUX peakiuil, CIocoObI
OIIpeNIeNIeHUsI KOHCTAHT CKOPOCTEM M MOPAIKAa XMMUYECKUX PEAKIIHI.

— KaJIOpUMETPUYECKHE METOJ/bl OIpEAeTeHUs] TEMI0EMKOCTH, TEIJIOBbIX 3((exToB u
JIPYTUX TEPMOXUMUYECKUX CBOMCTB U3y4aeMbIX OObEKTOB.

Ymemo:

— MPUMEHATh TEOPETHYECKHUE 3HAHMSI M OKCIEPUMEHTANbHbIE METOIbl HCCIEAO0BaHUS
(bu3nyecKoi XMMUHU IpU pelieHu NpodecCHOHAIbHBIX 3a/1a4;

— copMmynmupoBath MpobIeMy H OO0OCHOBATh BBIOOP AKCIEPUMEHTAIBLHOTO METO/Ia
HCCIIEIOBaHUS, IOCTABUTH LIETU U 33/1a4l U HAMETHUTH IYTH UX JTOCTH)KCHUS;

— MPOBECTH MAaTEeMAaTUYECKyl0 00pabOTKy JKCIEpUMEHTaJbHBIX JaHHBIX Ha 0asze
TEOPETUYECKUX 3HaHUU MO0 (PU3NUECKON XUMUU;

— TMpPEACTaBJIATh JAaHHBIE JIADOPATOPHOIO HCCeloBaHus B rpaduueckoil ¢opme U Ha
OCHOBE MOJTy4YEHHBIX 3aBUCHUMOCTEN OTIPEIeIsATh COOTBETCTBYIOLIUE
TEPMOJUHAMHYECKAE M KHHETUYECKHE XapaKTePUCTUKH XHUMHYECKOH CHCTEMBl U
XMMHYECKOTO MpoIlecca;

— MPOBOJUTH aHAJIU3 U KPUTUYECKU OIICHUBAThH MOIY4YECHHBIE SKCIIEPUMEHTAIbHbBIE JAHHbIE,
00001aTh 1 J1enaTh 000CHOBAHHBIE BHIBOBI Ha 0a3e MPOBEAEHHBIX OMBITOB.

Bnaoemno:

— KOMILJIEKCOM COBPEMEHHBIX SKCIEPUMEHTAJIbHBIX METOJOB (PU3MYECKONH XUMHH s
pelIeHNs KOHKPETHBIX HCCIEI0BaTENbCKIX 33/1a4;

— OKCIEePUMEHTAIBLHBIMH METOJIaMHU UCCIIEJIOBAHUS COCTOSTHUS XUMUUYECKOTO PAaBHOBECHS U
KMHETUKH XUMHYECKOT0 Mpolecca.

— mpueMamM 00paOOTKH MOyUYEHHBIX OMBITHBIX JAHHBIX JUISl BBISBICHUS U YCTAHOBIICHUS
B3aMMOCBS3€H MEX]Iy TEPMOIUHAMHUYECKUMH CBOMCTBAMU M (PU3NYECKIMH MapaMeTpaMu
porLecca;

— 3HAHHUSIMH OCHOBHBIX 3aKOHOB (PM3UYECKOM XUMUU ISl COACPKATENbHON HHTEPIIPETAIIUU
MOJYYEHHBIX IKCIIEPUMEHTAIIbHBIX PE3YJIbTATOB.

3. Kpartkoe coaep:kanue qTHCIUNITHHBI

[Ipumenenue METOJI0B (U3UKO-XUMHYECKOTO HCCIIEI0OBAaHUS Ui OIPENEIICHUS

TEPMOAMHAMUYECKUX U KHHETUYECKUX XapaKTePUCTUK XUMHUYECKUX CUCTEM.
CnekTpoxumMu4eckue MeTOAbl Hccaen0BaHusl. KadyecTBEHHBI aHanW3 BEILIECTBA

(ompeneneHre MEXbAACPHBIX PACCTOSHUN, MOMEHTOB HHepUHMH Mousekyn). Ormnpenenenue
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KOJIMYECTBEHHBIX  XAapaKTEPUCTUK  (CTENEHU KOHCTaHTBI
JIEKTPOJIUTOB, TETNIOEMKOCTH BEILIECTBA).

JIEKTPOXMMHYECKHEe MeTOAbI
KOHCTaHTbl JUCCOLMALMM CJIA00r0  3JIEKTPOJINTA, CTENEHM JUCCOLMALUMHU, DSJIEKTPUUECKON
MPOBOJUMOCTH  TpH  OECKOHEYHOM  pa30aBIeHUM  KOHIYKTOMETPHYECKHM  METOJIOM.

Hotenunomerpus. OnpeneneHne TEPMOIUHAMHUECKUX XapaKTEPUCTUK XUMUYECKON peaKIuu

(ArHO, ArGO, A,s°)»> Temneparyproro kosdduimenta DJ1C (dEO/dT ), cranmaptaoit DJIC (E°),
M3y4YeHUE BIUSHUS 100aBOK HA MOTSHIIMAI 3JIEKTPOIa.

®a30B0€ paBHOBeCHE B OJHOKOMIIOHEHTHBIX cucTeMax. DU3NKO-XMMUYECKUI aHAJIU3.
N3yuenne 3aBUCHUMOCTH CBOMCTB CHUCTEMBI OT €€ cocrtaBa. KpuBbie oxmnaxaenus. OmnpejereHue
cocraBa 3IBTEKTHYECKOW cmecu. [locTpoeHne auarpaMM KHIEHUS W JUarpaMM IIaBKOCTH IS

Jucconanymi M JUCCoann

HCCJICJ0BaHUA. KOH}IyKTOMeTpI/Iﬂ. OHpGI[GJIeHI/Ie

OuHapHBIX cucTeM. OrpaHudYeHHasi paCTBOPUMOCTb B TPEXKOMIIOHEHTHBIX CUCTEMAX.

XuMu4ecKkoe paBHOBecHE.

Onpenenenrne KOHCTAHTHI

TEIIOBOTO AP PeKTa XUMUYECKOHN peakliuy Ha MPUMEPE Peakiuil pa3ioKeHusl.

XUMHUYCCKOTO paBHOBECHUA U

Tepmoxumust. Kajopumerpus. Omnpenenenue TEINIOEMKOCTHU BEIIIECTB
KAJIOPUMETPUIECKUM METOJO0M.
4. O0beM y4eOHOI JUCHUNJIMHBI:
Bceero 4 cemecTp 5 cemecTp

Buner yue6HOM paboTh

3ad4. en./aK. yac

3ad. eJI./aK. gac

3a4. e./aK. gac

Oomas TPYAOEMKOCTD JUCHHUIIIMHBI

4,0/144 2,0/72 2,0/72
10 y4e0OHOMY IUIaHY
KonTtakTHast padora (KP): 1,78 /64 0,89/32 0,89/32
Jlaboparopusbie 3ausatus (J1ab) 1,78 /64 0,89/32 0,89/32
CamocTosiTeibHas padora (CP): 2,22 /80 1,11/40 1,11/40
Buja koHTpOIs: 3a4eT / DK3aMeH — 3ayer 3ayer
Bcero 4 cemecTp 5 cemecTp

Bunpl yue6HO# paboThI

3ad4. ef./acTp. 4ac

3ad4. ef1./acTp. 4yac

3a4. ef1./acTp. 4yac

OO0masi Tpy10eMKOCTh

4,0/108 2,0/54 2,0/54
AUCHMILIHHBI 10 Y4eOHOMY IJIAHY
KonTtakTHast padora (KP): 1,78/48 0,89/24 0,89/24
JIaboparopusie 3ausatus (J1ab) 1,78 /48 0,89/24 0,89/24
CamocrositesabHasi pa6ora (CP): 2,22 /160 1,11/30 1,11/30
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3aver 3aver

AHHOTaNus padoyell NporpaMMbl JTMCUUILIAHBI
«OpraHuyeckasi XHMHUs B TeXHOJI0ruu 6uomatepuason» (b1.B.08)
1. Heap aucuMNMJIMHBI — TpHOOpeTeHHue OOy4YaloUUMUCS 3HAHUKW O CTPOCHUU

OpPraHUvYCCKUX COCHHHCHHﬁ, OCHOBHBIX XHMHYECKHX CBOMCTBax Pa3JINYHbIX KJIACCOB
OpPraHU4YCCKUX COCOUHEHHH MW METOJaX HX NOJIYYCHHs, KaK MNPOMBINUJICHHBIX, TaK U

71a00paTOPHBIX.

2. B pe3yabTare H3y4yeHHs JUCHMILIHHBI 00y4alOLIHUIics M0 MporpaMme 6aKajaBpuara

JOJIKEH

Obnadams cnenyrommmu npogheccuonanvhvimu (ITK) koMneTeHIusIMHU:
— CHOCOOHOCTBHIO TUITAHUPOBATh M TMPOBOAUTH (DU3NYECKUE U XUMUYECKUE DKCICPUMEHTHI,
MPOBOJIUTH 00Pa0OTKY MX PE3yJIbTaTOB M OICHUBATh MOTPEHIHOCTH, BBIJIBUTATh THUIIOTE3bI
yCTaHaBJIMBATh TPAHUIIBI UX TIPUMEHEHUS, IPUMEHATh METOIbl MATEMATUYCCKOTO aHAIN3a U
MO/ICITMPOBAHUS, TEOPETHYECKOTO U IKCIIepuMeHTaIbHOro rccienoBanus (I1K-16)
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— TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB, COCIMHEHUU U
MaTepHalioB Ha MX OCHOBE JUIsl pelIeHus 3a1a4 npodeccnonanbhoii aestenbroctu (I1K-18)
— TOTOBHOCTHIO U3y4aTh HAYYHO-TEXHUUYECKYIO HHPOPMAIINIO, OTCUSCTBEHHBIN U 3apyOCIKHBII
ombIT o TeMaTuke uccaenoBanus (I1K-20).
3namu:
— TEOPETUYECKUE OCHOBBI
COCITMHEHUH
— CIOCOOBI TOJYYCHHUS W XHUMHYECKHE CBOWCTBA OCHOBHBIX KIIACCOB OPTaHMYECKUX
COCITMHEHUH;
— OCHOBHBIE MEXaHH3MBbI IPOTEKAHUS OPraHUYECKUX PEAKITUH;
Ymems:
— TMPUMEHSTh TEOPETHUYECKUE 3HAHUS ISl CHHTE3a OPraHWYECKUX COCAMHEHUN pPa3TUUHBIX
KJIACCOB;
— aHAJIM3UPOBATh U MPEJCKA3BIBATH PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTUHEHU;
— COCTaBJIITh CXEMbI CHHTE3a OPTaHUYECKUX COEAMHEHHH, 3aJaHHOTO CTPOCHHS;
Braoems:
— OCHOBaMH HOMEHKJIATYPHI U KJIACCU(PUKAIIMN OPTaHUYECKUX COSAUHEHUM;
— OCHOBHBIMH T€OPETUUYECKUMHU TMPEJICTABIICHUSMH B OPTAaHHYECKOW XUMUU;
— HaBBIKaMU 00OCHOBAHHUS PAMOHAIBHBIX CITOCOOOB MOJIYICHHS OPraHUYECKUX BEIIECTB.
3. Kpartkoe coaep:kanne TUCIHHNIHHbI
lanorenonpousBonubie. Knaccudukamusa. Homenkmatypa. ANKuiI- ¥W  aUTAITAIOTCHHIBL.
apoMaTHYECKHe raJOreHU/bI. N3omepus. Homenknarypa. CriocoOsl MTOJTYy4EHHS.
[IpocTpaHcTBEeHHOE U ANEKTPOHHOE cTpoeHue. dusnyeckue cBoiicTBa. Peaknuu Hyki1eo(UIbLHOTO
3aMeneHus u orueruieHus. [lonsatue Hyki1eo(GUILHOCTH U OCHOBHOCTH peareHTOB. AMOUICHTHbBIE
HyKJ1eo(uiIbHbIe peareHThl. CHHTE3.
DIEMEHTOOPraHNYECKUE COEIWHEHMS. THUIbl CBSI3€d B JIIEMEHTOPTAHMYECKUX COEIWHEHMSIX.
CriocoObl MoTy4YeHUs TUTUH- 1 MarHUHOPraHWnYecKux coeqnHeHui. Peakius ['punbsipa, MexaHusm.
Peakuuu ¢ kapOOHUIBHBIMU COEAMHEHUSMH.
Cruptel. @enonwl. [Ipocteie 3dupbl. DMOKCHCOCAMHEHHS. AJBICTHABI, KeTOHBL. KapOoHOBBIE
KHCIIOTBI M HMX [pPOU3BOJAHBIE. B Ka¥JIOM Kiacce paccMaTpUBAIOTCA CIEAYIOLIUE pPa3JIeibl:
u30MepHs, HOMEHKIAaTypa, ¢QU3MUecCKhe U XUMHUYECKHE CBOMCTBA, CHOCOOBI TMOJY4YECHHUS.
Mexanu3mbl peakiuii. CuHTE3.
KapOoHoBbIE KHCIOTBI MU HMX HPOU3BOJHBIE. B KakIoM Kilacce paccMaTpHUBAIOTCS CIETYIOLIUE
paszenbl: u30MepHsi, HOMEHKIIATypa, (pU3NYecKre U XMMUYECKHE CBOICTBA, CIIOCOOBI MOTYYECHHUS.
Mexanu3mbl peakiuil. CUHTES.
ManonoBsiit 3¢up. ITonyuenue. Crpoenne, CH-KucnotHocts. Peakiuu koHAEHCAIIUH MaJIOHOBOTO
s¢upa ¥ MAJIOHOBOI KUCIOTHI C almbAeruiaMi. AMUHOKUCIOTHI. JIHKapOOHOBbIE KUCIOTHI.
Azortconepxamue coequHenusa. Hurpocoenunenus. AMuHbl. B kaxaom kinacce paccMaTpUBarOTCs
CIIEYIOIINEe pa3felibl: N30MEepUsl, HOMEHKIATypa, (pU3ndeckre U XUMUYECKUE CBOMCTBA, CIIOCOOBI
noxydyeHus. Mexanusmel peakuuid. CUHTES.
A3a- 1 1Ma30CcoeMHEHUS.
[lonyyeHnne aua30COEAMHEHUN peakIUel IUa30TUPOBAHMS: YCIOBUSA NPOBEACHUS pPEaKUUU U

CTPOCHUA U CBOICTB PAa3IMYHBIX KJIACCOB OPraHUYCCKHX

MexaHu3M. @usnyeckue cBoucTBa. XHUMHYeCKue cBoicrBa. [losyueHue u nOpUMEHEHUE
azocoenuHennil. Cunres.
4. O0beM y4eOHOH TUCHUTIUHBI
B 3auernbIX B akanem. B actponowm.
Bun yuebHoi#t paboThl eAMHULAX gacax yacax
OO0masi Tpy10eMKOCTh M CUUILIHHBI IO 6.0 216 162
Y4eOHOMY IJIaHY
KonraktHas padora (KP): 2,22 80 60
Jlexruu (JIek) 1,33 48 36
[Ipaktuueckue 3ausarus (113) 0,89 32 24
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Jlaboparopusie 3ansaTus (J1ad) - - -
Camocrositesbnasi padora (CP): 2,78 100 75
Jlpyrue BUJIbI CAMOCTOSTENBHON PabOThI 2,78 100 75
Buja xoHTpoJIA: 3a4eT / IK3aMeH 1,0 IK3aMeH JK3aMeH
(36) (27)

AHHOTanus padoyeil NporpaMMbl JUCIHUNTHHBI
«MHCTpyMeHTAIbHBIE METOIbI XMMHYECKOr0 aHAJIM3Aa B TEXHOJIOTMH 0MOMATEPHATIOB»
(51.B.09)

1. Heap aucuumiIMHbl — NpuoOpeTeHrne 00yJarolMMUCA 3HAHUM 10 OCHOBHBIM TpyIIam
METOJIOB XUMHUUECKOTO aHaJii3a, HanboJjee MUPOKO MPUMEHSIEMBIX B MPOMBIIIJIEHHOCTH
U HCCIEOBAaTEeIbCKON paldoTe, a TakkKe KOMIETEHIUH, HEeOOXOJAMMBIX XHUMHKaM-
TEXHOJIOTaM BCEX CHEIUAIbHOCTEH IS pelieHrs KOHKPETHBIX 3aJad XUMHUYECKOTO
aHayu3a.

2. B pe3yabTare n3yyeHHus TUCIUNIHHBI 00yJaIOIIMIACS MO MporpaMMe fakajiaBpuara

HOJIKEH:
Obnadams cnenyromumu npogheccuonanvrvimu (I1K) kommnereHmmsmu:

— CIIOCOOHOCTBIO TIPOBOJUTH aHAIU3 CHIPhS, MaTEPHAJIOB W TOTOBOM MPOMYKIIWH,
OCYIIIECTBIIATH OIICHKY pe3yibTaroB aHanu3a (I[1K-10);

— CIOCOOHOCTHIO IUIAHUPOBATh U TPOBOJIUTH (PUINUYECKUEC M XUMHUYECKHUE DKCIEPUMEHTHI,
MPOBOUTH 00OpabOTKY PE3Y/IbTaTOB M OIEHWBATH MOTPEIIHOCTH, BBIABUTATh THIOTE3bl H
yCTaHaBIUBATh IPAHUIIBI UX IPUMEHEHUS, IPUMEHATh METOIbl MAaTEMAaTHUYECKOT0 aHAINU3a U
MOJICTMPOBAHUS, TCOPETUUCCKOTO M dKCIIEpUMEHTaIbHOT0 uccaeaoBanus (ITK-16);

— TOTOBHOCTBIO MPOBOAUTH CTaHAAPTHBIE U CEPTUPHUIMPOBAHHBIE UCIBITAHUS MaTEpHUAaJIOB,
U3JCTUI ¥ TeXHoJoruueckux nporeccos (ITK-17).
3namo:

— TEOpeTHYEeCKHEe OCHOBBI METOJOB HHCTPYMEHTAJbHBIX METOJO0B XHMHUYECKOTO aHaIn3a
(MUMXA);

— mporecchl GOPMHUPOBAHUS AaHAIIUTUYECKOTO CUTHANIA B pa3nuHbiXx UMXA;

— paccMOTpeHHE MPUHIIMIIOB U3MEPEHUI B CTaHIapTHBIX Mpubopax;

— ocHoBbI MeTposiorud UMXA B cootBeTcTBUU ¢ pekoMeHaarusamu MHOITAK.

Ymemo:

— TMPUMEHSITh NPUOOpPETEHHbIE TEOPETUYECKHE 3HAHUS U MPaKTUYECKHEe HAaBBIKKM B
npodeccuoOHAIbHON JEesTeIbHOCTU JJIsl PEIICHUST KOHKPETHBIX XHUMHKO-aHAIUTHYECKUX
3azady;

Braoemy:

— wMeronosnorueit UMXA, mMpoKo UCHOJIb3yeMbIX B COBPEMEHHOM aHAIMTUYECKOU MTPAKTHUKE;

— CHCTEeMOM BbIOOpa METO0/1a KaYEeCTBEHHOT'O U KOJIMYECTBEHHOTO XMMHUECKOTO aHAlIN3a;

— OIICHKOM BO3MOXHOCTEH METO/a aHaJIu3a;

— OCHOBHBIMH CIOCO0aMH METPOJIOTUUECKON 00pabOTKH pe3ylbTaTOB KOJMYECTBEHHOTO
XUMHUYECKOTO aHAN3a.

3. Kpartkoe coaep:xanne TMCHHNIMHBI:

Oo6mas xapakrepuctuka MMXA. OCHOBHBIE HCTOYHHUKHU TOTPEIIHOCTEH pE3ylnbTaToB
aHanm3a U crnocoObl ux oueHkdu. OreHka mpenena oOHapYKeHHsI C UCHOIB30BaHUEM (DOPMYIIBI
Kaiizepa ¥ cTaHAapTHOTO OTKJIOHEHUS MUHUMAIBHOTO AeTektupyemoro curHana no WIOITAK.
JluHeWHbIN AManazoH omnpeaesieMblx KoHIeHTpauuid. CtangapTHeie o0pas3sl coctaBa. OCHOBHbBIE
AQHAJIUTUKOMETPOJIOTUYECKUE XApaKTePUCTHKH METOJIOB M PEe3yJIbTaTOB aHalIM3a, CHOCOOBI X
OIICHKH: Tpeaen oOHapykeHHs, KO3()PHUIMEHT YyBCTBUTENHHOCTH, TPAHUIBI JHAMA30HOB
ONpENIENSIEMbIX COJIEPKAHUM, CEIIEKTUBHOCTh, MPELM3UOHHOCTh, MPABHIBHOCTb, 3KCIPECCHOCTb.
Merto el mpoOo0TOOpa, pa3aeneHus U KOHIIEHTPHUPOBAHUS BEIIECTB.
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Metononorus MUMXA. Ilpuembl KONIWYECTBEHHBIX M3MEPEHHUM (METOJ TIpaJlyHMpOBOYHOMN
3aBHCUMOCTH BHEIIHEr0 W BHYTPEHHETO CTaHIapTa, METOA J00aBOK). AHAIUTHYECKUE U
METPOJIOTHYECKHE XapPaKTEPUCTUKU PA3JIMYHBIX HHCTPYMEHTaJIbHBIX MeTon0B. IloHsTne 00
aTTecroBaHHOU Metoauke. [Ipobnemsl BeIOOpa MeTona ananu3a. O6o0meHnsie cBeaenus o [OCT P
NCO 5725 (2002).

OO01as xapakTepUCTHKA CIIEKTPabHBIX METO/I0B aHanu3a. Kiaccudukanus cneKkTpaaibHbIX
MEeTOJIOB aHanu3a. [losydeHne XUMHKO-aHAIUTHYECKOW WH(POPMALMU TPH B3aUMOJICHCTBUU
AJIEKTPOMArHUTHOTO H3JIy4YEHUS] C BELIECTBOM. ATOMHAas U MOJIEKYJsIpHasl CIIEKTPOCKOTIHMSL.
AOGCOpOIOHHBIC 1 SMUCCHOHHBIE METO b aHAJTN3A.

ATOMHO-DMHUCCUOHHBIA  CHEKTPAJIBHBIA  aHAINW3. TeOopeTHYecKne OCHOBBI  aTOMHO-
OSMHCCHOHHOTO CIIEKTPAJbHOTO aHanm3a. VICTOuHWMKHM BO30YKIeHHs CHekTpoB. KauecTBeHHas
XapaKTepUCTUKA aHAJIMTUYECKOTO CHUrHaia. VHTEeHCHBHOCTh CHEKTpalbHBIX JIMHMM Kak Mepa
CoJiep’KaHus 3JeMeHTa B Ipode. DaKkTopbl, BIMSIONINE HA MHTEHCUBHOCTD CIIEKTPaIbHBIX JIMHUH.
CrniekTpanbHble MpPUOOPHI W CHOCOOBI PEruCTpallUM  CIEKTpa. pacluppoBKa 3MHCCHOHHBIX
CHEKTPOB M WAECHTU(UKALUS D3JIEMEHTOB I0 HUX CIEKTpaM. ATOMHO-SMHUCCHOHHBIM aHalu3 ¢
MHIYKTUBHO CBsI3aHHOM mia3Moil. KonnuecTBeHHBIN aHau3. ATOMHO-3MUCCHOHHAsA (HOTOMETpHUS
wiaMeHu. ['a30Bble IUIaMeHa Kak BHUJbl HU3KOTEMIEpAaTypHOH mia3Mbl. biok-cxema miaMeHHOro
¢doToMerpa. Bo3MOKHOCTM MeTOJa W €ro OrpaHUuYEHUs. AHHUOHHBIH M KATHOHHBIA 3(PQEKTHI.
Ob6nacTy mpuMEHEeHusl.

AToMHO-abcopOmonHast  cnektpomeTpus.  OOmass  XapakTepucTHKa  MeToja |
aHanMTU4Yeckoro curHana. [lorjomieHue 3aeKTPOMarHUTHOTO U3Ty4eHHs] CBOOOJHBIMU aTOMaMH.
biok-cxema mnpubopa. VcTouyHWKE MOHOXpOMaTWyeckoro wusnydeHus. CrocoObl aToMu3aIuu
npoObl. CpaBHEHHE aHATUTHYECKUX XapAKTEPUCTHK METOJIOB aTOMHOM aOCOpOIMU W aTOMHOM
SMUCCHH.

AHaUTHYECKasi MOJICKYJISIpHAs CIEKTPOCKOMUs. MeTOolbl ONTHYECKOW MOJEKYISIPHON
CHEKTPOCKONMHU. XapaKTepUCTHKA AaHATUTUYECKOro curHaia. [lormomieHue 31eKTpOMarHUTHOIO
M3JIy4eHUS] MOJIEKYJIaMH. OJEKTPOHHBIE IEPEXOJbl M CIEKTPhl MOIJIOMIEHUS MOJIEKYJ. 3aKOH
byrepa-JlamGepra-bepa. Momspusiii ko3dgdunuent mnoriomenus. CrnekTpopoToMeTpuiIecKui u
dhoTomeTprdeckuii aHanu3. ONTUMHU3ANKS YCIOBUN aHATUTHYECKUX onpeeneHnil. OTKIOHEHUS OT
3akoHa byrepa-JlamOepra-bepa. Ammaparypa mis cnekTpo- U (HOTOMETPHUECKHMX H3MEPEHUH.
Tounocte pesynpTaToB (oTOMeTpHueckux ompeaeneHuil. Juddepenuuanbuas QGoromerpusi.
MeTo bl crIeKTPOPOTOMETPUUECKOTO TUTPOBAHUSI.

Onyopumerpuyeckuii ananmus. llpupona anamuTHyeckoro curHaina (ayopecueHIUd Hu
dochopecueniuu. KBaHTOBBIH U dHepreTH4ecKuid BbIXOJAbL. DaKTOpHI, BIMSIONIME Ha
WHTEHCUBHOCTh  (QuUIyOopecleHIMH.  TeMIeparypHoe€ W KOHLEHTPAallMOHHOE  TYIIEHUe
byopecueHMN. 3epKalbHAasg CHMMETPHSI CIEKTPOB TMOTJIOIIEHUS W HCIycKaHusi (TpaBHIIO
JleBmnna). 3akon BaBuioBa. Cxema d¢uyopuMeTpuyecKkux H3MepeHuil. BpiOop mepBUYHOTO H
BTOPUYHOTO CBETO(MMIBTPOB. [ pagynpoBoyHas 3aBUCUMOCTb U KOJTMUECTBEHHBIN aHAIIN3.

TypOunumerpuyeckuii u HeperoMeTpUYECKUN MeToAbl aHanu3a. PaccesHue cBeTa
JUCHEPCHBIMU cucTeMaMU. CBsI3b ONTUYECKOM IJIOTHOCTU JIUCIIEPCHON CUCTEMBI C KOHLEHTpAIeil
ompezenseMoro BemectBa. KodpGUIMEHT MyTHOCTH CHCTEMBI. TeopeTHdYecKre OCHOBBI
TypOouguMerpun U HedenoMmeTpuu. YpaBHeHue Pomes. CpaBHHUTENbHAas XapaKTEPUCTHKA
AQHAJIMTUYECKUX CUTHAJIOB B TypOMAuUMETpuu M HedenomeTpuu. TpeOGoBaHuUs, NMpeabsBiIsieMble K
UCIOJIb3YEMBIM aHATUTUYECKUM PEAKLUAM.

OOmiast XapakTepUCTHUKA SICKTPOXUMHUUYECKUX METOJI0OB aHajdu3a W HX KiIacCU(UKAIHSL.
Knaccugukanuss s71eKTpoJoB B UIEKTPOXMMUYECKUX MeToJax aHanuza. [lomspusyemble u
HEMNOJIAPU3yEeMbIE DIIEKTpOonbl. lMcmonb3yeMble XMMHMUYECKHE M DJIEKTPOXUMHUYECKHE PEaKLIMH,
TpeOOBaHuUs, MPENbABIsIEMbIE K STUM peakuusaM. Bo3moxxnoctu 9XMA.

KonaykToMeTpusi 1 KOHAYKTOMETpUYecKoe TuTpoBaHue. OOIas XxapakTepucTUKa MeTOo/a.
AHaIUTUYECKUI CUTHAJI B KOHJIYKTOMETPHUM. YJIENbHAs U SKBUBAJIECHTHAs 3JIEKTPOIPOBOAHOCTH
pacTBOpoOB IIEKTPOJIUTOB. IlonBWXHOCTH ~ HMOHOB. IIpsimast ~ KOHIYKTOMETpUS  H
KOHJIYKTOMeTpHueckoe TuTpoBaHue. Kpusbie TutpoBanus. @akTopsl, BIMAIOIINE HA BUJ KPUBBIX
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TuTpoBaHus. llpuHuMNUanbHAsE cXeMa YCTaHOBKM JUIsl KOHJIYKTOMETPHUYECKUX W3MEPEHUH,
HCMOJIb3yeMbIE JJIEKTpoAbl. Bo3moxkHoctn metona. IIpumepsr omnpenenenuili. BeicokouacToTHOE
TUTpOBaHue. BO3MOXKXHOCTH MeTO1a.

IToreHnMoOMEeTpUs M NOTCHIMOMETPUYECKOE TUTpOBaHME. VHIMKATOpHBIE 3JIEKTPOABI U
3NEKTpOabl cpaBHeHUs. [loTeHIMan »BieKkTpoJa KakK aHAUTHYECKUd curHail. Honomerpus.
JlonHnaHoBckuit 1 audy3uoHHBINA oTeHIMaNbl. Kiaccupukaiys HOHOCEIEKTHBHBIX JIEKTPOIOB.
VYpasHenne Hukosbckoro-OiizeHmMana. MeTo/bl KOJMYECTBEHHBIX OIPENEICHUM M YCIOBHS HX
npumenenus. Ilpsimas norenuunomerpus (pH-metpus, monometpus). Bo3moxkHocTH MeToxa.
Mertoipl TuTpoBanua. OO6paboTKa KPUBBIX NOTEHUMOMETPUYECKOTO TUTPOBAHMUSL.

Bonberamnepomerpuyeckne Metoabl aHanmza. Kiaccmdeckas mnomnsiporpadus. Ilomspo-
rpamMMbl. MHTeprnperanus mnossiporpamm. OCTaTO4HbII M KOHIEHCATOPHBIM TOKH. YpaBHEHUE
nossiporpaduueckoit BosHbI [ 'eiipoBckoro-MnbpkoBuya. TloTeHnan moyBoJIHBI KaK KaueCTBEHHAs
XapaKTepUCTUKA aHAJIMTUYECKOro cHUrHaja. BeiOop um Ha3HaueHue mnouisgporpaduueckoro ¢ona.
[IpenenbHbli AU HY3MOHHBIN TOK KaK KOJIMYECTBEHHAs] XapaKTEPUCTHKA aHAIIUTUYECKOTO CUTHAIA.
AmnepoMerpuueckoe TUTpoBaHue. O0Ias xapakTepUCTHKa METOJAa U aHAIMTUYECKOTO CHUrHala.
Br16op ycnoBuit amnepoMerpuueckux usmMepeHui. llpuHnunuanbHas cxeMa aMIepoMeTpuIecKoro
tutpoBanus. Kpusbie TuTpoBanus. [IpruMepsl mpakTUUECKOTO UCTIOIb30BAaHUS METOA.

Kynonomerpruecknii MeTo1 aHann3a

Knaccudukanus Meto 0B KylToHOMeTpuH. KonnuecTBo 3neKTpruuecTBa Kak aHaTUTUYECKUI
curHain. [IpsAmas KymoHOMETpus W KYJIOHOMETPUYECKOE THUTpoBaHWE. Pacder kosimuecTBa
JNEKTPUYECTBA, 3aTPAYCHHOIO HA  JJIEKTPOXUMHUYECKYK peakuuroo. KymoHomerpuueckoe
TuTpoBaHue. Bpibop Toka anmektponmza. IlpuHnunuanpHas ~cxema  YCTaHOBKM s
KYJIOHOMETPHUYECKOTO TUTPOBAHUS. [IpakTnueckoe IIPUMEHEHHE METOoJa.
OnextporpaBuMeTpudeckuil ananu3. OO0Ias XxapakTepucTUKa METOAa M aHATUTUYECKOTO CUTHAA.

OOmast  XapakTepuUCTHKa XpOMaTorpauyeckux MeToAoB. TeopeTHuecKue OCHOBBI
xpoMarorpaguieckux MeToA0B. Xpomarorpamma. Ilapamerpsl ynepkuBanus. KadecTBeHHas u
KOJIMYECTBEHHAs! XapaKTEpUCTHKH AHAJIUTUYECKOIO CHUTHAjJa B KOJOHOYHOM Xpomarorpaguu.
@OU3NKO-XMMHUYECKHE OCHOBBI Xpomartorpadudeckoro mpouecca. Kiaccudukanus MeTon0B
XpoMarorpauu 1O arperaTHOMy COCTOSHHUIO a3, MO0 MEXaHH3My pa3lelieHHs] W CIocoOy
odopmiuenus npouecca. CreneHb pa3aeiaeHus U KpuTepuil cenektuBHocTU. Kpurepuii pazneneHus.
OntumMu3anus nporeccos paszaeneHus cMeceil Bemects. Koapduuuent pacnpenenenus. OCHOBHOe
ypaBHeHHe xpomatorpaduu. Csi3b (GOpMbI BBIXOJHOW KPHUBOH € M30TEpMOM pacmpenencHus B
KOJIOHOYHOHM xpomarorpaduu. BbicoTa, 3KBUBaneHTHas TeopeTuueckoil Tapenke. Kunernueckas
Teopust Xxpomartorpaduu. YpasHenue Ban-Jleemrepa.

INazoxunkoctHas xpomarorpadus. OOmas xapakrepucTuka Meroaa. lIpuHuMNUanbHas
cXema ra3oBoro xpomarorpada. YCTpoicTBO M HazHaueHHe y3710B xpomatorpacda. TpeOoBanus,
IpeabsBIIieMble K HEMOJABWXHONW M NOJBMXXKHOW ¢azam. [lerekropsl. MeTonbl MAEHTH(PUKALUN
BElIECTB B ra3oBoi Xxpomarorpaguu. MneHTHduKanuss KOMIIOHEHTOB pa3JesieMbIX cMeceil ¢
MIOMOIIBIO JIOTapU(PMUUECKUX HHJICKCOB yaepkuBaHUsA. CrocoObl KOJIMYECTBEHHOIO aHajM3a.
ITpuMepsl NPaKTUUECKOTO UCHOIL30BaHUS I'a30BOM XxpoMarorpaduu.

XKunkoctHas xpomartorpadpus. Kiaccudukanus MeToIoB XKHMIKOCTHOM Xpomarorpaduu.
Oco6ennoctu BOXX. [IpuHuunuanpHas cxema KUAKOCTHOrO xpomarorpada. THUIbl 1eTeKTOpOB B
BD2XX. XunkoctHo-ancopbunmonnas BDXKX. HopmaneHo-¢ha3oBbsiii u  oOpamieHo-(pa30Bblii
BAapMaHTBI. COPOEHTHI, OAIIIOEHTHI, pasjensemMble BemecTBa. YpaBHeHue Hokca. Metosl
UACHTU(UKAIIMY BEIIECTB M KOJMUYeCTBeHHoro aHanusza B BDOXKX. Ilpumepsl mpakTH4ecKoro
ucnonb3oBanuss BOXKX. PacnpenenutenbHas OymaxkHas xpomarorpadus. KadecTBeHHas
KOJIMYECTBEHHAs! XapaKTePUCTUKMU aHaTUTHYecKoro curHana. OOnacte mnpumeHeHus. [enb-
xpomarorpadus. [TonsmwkHas u HenoaBWXKHas (as3bl. OOIIee ypaBHEHHE, OMHMCHIBAIOIIEE MPOLIECC
renp-xpomatorpaguu.  Bo3moxHocTM  remb-xpomarorpaguu.  Ilpumepbl  mpakTHYECKOTo
ucrnoib3oBaHus. MoHooOMeHHass W WoOHHas xpomatorpadus. TpeOoBaHus, NpeabsBlIsIeMble K
peakuusM MOHHOTO oOMeHa. OcoOEHHOCTH MOHOOOMEHHOH XpomaTorpaduu. KoHcTaHTa HOHHOTO
oOmena. M3zotepmbl moHHOrOo oOMmeHa. Katnonutsl u aHnoHuThl. KosdduiuueHt cenekruBHOCTH.
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HNonnass  xpomarorpagusi.  bnok-cxema  moHHOro  Xpomatorpada.  Pazmemsromue wu
KOMITEHCAIIMOHHBIE KOJIOHKH. AHAIUTUYECKUE BO3MOKHOCTH METO/1A.
ABTOMAaTHYECKMI M AaBTOMATU3UPOBAaHHBIA aHanu3. Jlpyrue Meronsl aHanu3a. JIUCKpETHBIE
aBTOMaruyeckue a”anusaTopel. lIpuHnun pevicrBusa. HemnpepslBHBIM IPOTOYHBIA aHAIU3 H
MIPOTOYHO-UHKEKIIMOHHBIN aHanu3. [loHsTue 00 aHanuTUYeCKO Macc-crekTpomeTpun. CyIHOCTh
MeTo/1a. AHaNIU3 OPraHMYECKUX BEIIECTB. DJIEMEHTHBII aHau3.

4. O0beM y4eOHOI JUCHUNJINHBI:

. B 3auernpix | B akagem. | B actponowM.
Bunpsl yaeOHOI paboThI
eIMHUIIAX gacax qacax

O0mas TpyA0eMKOCTb M CUMIIJIMHBI 110 3 108 81
y4eOHOMY IIaHY

KonTakTtHasi pa6ora (KP): 1,33 48 36
Jlexuuu (Jlek) 0,44 16 12
JIaboparopHubie padoTs (J1ad) 0,89 32 24
CamocrosiTesnnasi padora (CP): 1,67 60 45
CamocrosTeTbHOE U3YUeHHE Pa3/IeiioB 167 60 45
JIMCIUTUTHHBI

Buna xkoHTpoJisi: 3a4er / 3k3aMeH _ 3auyer ¢ _

OLIEHKOM

AHHOTanus padoyeil NPOrpaMMbl JTHCHUILTHHBI
«JKoyI0THS B TeXHOJIorHHN onomaTtepuaion» (51.B.10)

1. Ieap qucuunaIuHbl — cHOPMHUPOBATH Y 00YUAIOIIETOCS MPEACTABICHUE O COBPEMEHHBIX
9KOJIOTHUECKUX TpobiieMax, O (U3UKO-XUMHUUYECKUX TIpolleccaX, MHPOTEKAIUX B
pa3IMYHBIX KOMIIOHEHTaX OKpYXKalouleil cpeabl W O CTENeHH aHTPONOTeHHOIO
BO3JICHCTBUS Ha ATH MPOLECCHI; BEIPAOOTATh Y CTY/I€HTOB HaBBIKM CHCTEMHOIO MOJX0/a
K HW3YYEHHIO W PEIIEHUIO0 5SKOJOTMYECKHX MpoOjeM, BO3HUKIIUX B pe3yibTare
MIPOMBIIIJIEHHO-XO3SIICTBEHHON ~ JIESITEIbHOCTH ~ YE€JIOBEKa, Pa3BUTh  MBILIJICHUE,
MO3BOJISIIOIIEE MPABUJIBHO OICHUBATh JIOKAJbHBIE M OTHAJICHHBIC IOCIEICTBUS
MIPUHUMAEMBbIX PEIICHUH JJIs1 OKPYKaIOLEel Cpe/bl U YeOBeKa.

2. B pe3yabTare H3yueHHUsl TUCIHUILIMHBI 00yJaloluiicsi Mo mporpamMme 6akajaBpuara
JOJIKEH:

Obnaoams cnenyrouumu obuwenpopeccuonanvuvimu (OIIK) u npogeccuonanvrvimu (ITK)

KOMITETEHIIUSIMHU:

— TOTOBHOCTBIO HCHOJb30BaTh 3HAHUS O COBPEMEHHOW (U3NYECKOW KapTUHE MHUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHUM BEIIECTBA Ui MOHUMAHHS
OKpY’KaroIiero mMupa u sipneruii mpuponl (OITK-2);

— TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHUS O CTPOCHUU BEIIECTBA, MPUPOJIEC XUMHUECKON CBS3H B
Pa3IUYHBIX KJAcCaX XMMHYECKUX COCIUHEHUH I TMOHMMAaHUS CBOWCTB MaTepuaoB U
MEXaHHU3Ma XUMUYECKUX TPOIIECCOB, TPOTEKAIONIMX B OKpykatoriem mupe (OITK-3);

— CHOCOOHOCTHIO TMPHUHMMATh KOHKPETHBIE TEXHHUYECKHE pelIeHus mpu pa3paboTke
TEXHOJIOTHYECKUX MPOIIECCOB, BHIOUPATh TEXHUYECKHUE CPEICTBA U TEXHOJOIHMH C Y4ETOM
9KOJIOTMYECKUX TOCIeACTBUH nx npumenenus (ITK-4).
3namo:

— OCHOBHBIE 3aKOHBI OOIIEeH HKOJIOTHH;

— 3aKOHOMEPHOCTHU CTPOEHUs U (PYHKIIMOHUPOBAHUU OHOChEpPHI;

— COBpEMEHHBIE IKOJIOTHYECKUE TPOOIEMBI;

— OCHOBBI PALMOHAIBHOTO MTPUPOJIOTIOIE30BAHMS;

— OCHOBHBIE MPUHITUIIBI 3aLTUTHI TPUPOTHON CPENlbl OT AHTPOTIOTC€HHBIX BO3JICHCTBHI;

— CTpPOCHHE OCHOBHBIX Treocdep 3eMiIM M OCHOBHBIE (DM3UKO-XUMHUYECKHE IPOLIECCHI,
MPOTEKAIOIINE B HUX;

— OCHOBHBIE MOHSATHUS U PUHITUIBI KOHIETIINH YCTOWYHUBOTO Pa3BUTHS,
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— OCHOBHBIE CBEJCHHs O TJ00anbHOW MpoOIeMaTHKe, MPUPOTHBIX pecypcax, IUTaHETAPHBIX
rpaHuIaX, aHTPOIIOI€HHOM BO3CHCTBUU HAa OKPYXKAIOLIYIO CPENy, YIPaBJICHUU KaueCTBOM
OKpYKaroLlEen Cpeibl;

— TPUHLHIBI 3€JICHON XUMUU;

Ymemo:

— TMPUMEHSTH TIOJIYYCHHbIC 3HAHUS i1 OIICHKA COCTOSIHUSI OKPYXaIoIIeW Cpeasl |
palMOHATBHOTO UCTIOJIB30BaHUs IPUPOIHBIX PECYPCOB;

— WCIOJIb30BAaTh CETEBBIC KOMITBIOTCPHBIC TEXHOJIOTMM W 0a3bl JaHHBIX JUIS  PEIICHUS
KOHKPETHBIX IKOJIOTMYECKUX MPOOIIeM;

Braoemy:

— TMOHATHHHBIM ammaparoM B 00yiacTu OOIIEH SKOJOTHUM, PAMOHAIBHOTO HCIOJb30BaHUS
MIPUPOIHBIX PECYPCOB U 3aIUTHI OKPYKAIOIIEH CPeJIbI.

3. Kpartkoe coaep:kanue THCIUNTHHBI

BBenenue, OCHOBHbBIE TTOHATHUS JUCITUTUTHHBI.

MecTo JUCHUIUIMHBI B CHUCTEME OOIIEr0 W XUMHYECKOTO O0O0pa3oBaHHS. ODKOJIOTHUYECKOE
oOpazoBaHue u oOpazoBaHWE I YCTOMYMBOTO pa3BuTHs. OOMIECTBO M OKpYXKaromias cpeja.
[ToHATHE YCTOWYMBOIO pa3BUTHSL.

Paznen 1. O6uue Borpocsl skonorun. buocdepa. bruoskonorus. buocdepa u ycroitunBocTs.

1.1 OcHoBHBIE 3aKOHBI 9KOJOTHUU. buoskonorus. [lorstne 00 sKOcHCTEMaX. YCTOWYMBOCTH
skocucteM buocdepa, ee IBOMIONUS W YCTOWYMBOCTh. DKOCHUCTEMBI 3€MJIM M YCTOWYUBOCTB.
OcHoBHBIE cBeAeHUA O TuiaHeTe 3emiis. OCHOBHBIE TOHSTHS IKOJOTHHM. 3aKOHBI W MPHHIUIIBI
skojorun. [loToku sHeprum u BemecTBa B dKocucTeMax. OCHOBHBIE OMOTCOXUMUYECKUE ITUKIIBI
(xpyroBopoTsl BemecTB). L{ukInyHOCTH Tpo1ieccoB B Ouocdepe U yCTOWYUBOCTbD.

1.2 Hapononacenenue. YenoBedecTBo kak 4acTh ouochepsl. Jlemorpadudeckue nmpooiemsl
JIluHaMpKa YeIOBEYECKOM NOMYJSILUU, POXKIAEMOCTb, CMEPTHOCTb, BO3pacTHas CTPYKTYypa.
[IpoGneMbl COBpEMEHHOTO 3Tana pocTa YUCICHHOCTH HaceneHus. ['eorpaduueckoe pacnpeneneHue
HacesneHus. PerynmpoBaHue HapoIOHACEJICHHUS.

Pa3nen 2. Crpoenue u coctaB reocdep 3emumd. OCHOBHBIC (DH3UKO-XUMUUYECKHE IIPOIIECCHI,
MpOTEKaloIue B reocdepax

2.1 Atmocdepa 3emn

Crpoenue atMochepsl, poib POTOXUMUYECKUX PEAKIN B JOPMUPOBAHUU COCTABA aTMOC(EPHI.
[TapauxoBeiii  3¢pdexr. IlapuukoBbie ra3el B armocdepe. Kiumatnueckue mociencTBus
AHTPOINOI€HHOM J1eATEIbHOCTH.

Pacnipenenenne xoHueHTpanuu o3oHa B arMocdepe. O30HOBBIN citoi. [IpupoaHbIid MUK 030HA.
CoBpeMeHHOEe COCTOsIHHE 030HOBOro ciosi. [locnencTBus paspymeHus 030HOBOTO ClIOs 3eMJIN IS
yenoBeka M Ouoctepsl B 1enoMm. CrpatochepHblid 030H U TpomnocepHbIl 030H: CXOACTBO U
paznuuug. MexIyHapoIHOE COTPYIAHHYECTBO B OONACTH OTrpaHUYEHHE MPOU3BOJCTBA H
HCIIOJIb30BAHUS 030HO pa3pylIarolux BemecTB. MOHpeanbCKHil MPOTOKOJL.

KucnotHble 10511 U Mpo1iecchl OKUCIEHUS mpuMeceit B Tponochepe. POTOXMMHUECKUN CMOT.

2.2. 'mapocdepa 3emn

Buner Bog Ha 3emute. Ilpecnpie Boapl. ['maponorumdeckuid 1uki. [00adbHBIE AKOJIOTHYECKHE
npobnembl TuApocdepsl. ['7TaBHBIE KaTHOHBI U aHUOHBI MPUPOAHBIX BoJA. KHCIOTHO-OCHOBHOE
paBHOBecHe B MpupoaHbiX Bojax. lllemoynocts mpupoaHbix BojA. OCHOBHBIE MPUYHUHBI, ATAlbl U
MOCJIEACTBUS 3aKUCIECHUS IPUPOAHBIX BOJOEMOB. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI B
npUpoAHbIX Bojoemax. Crpartuduxamus mTpupoAHbIX BomoeMoB. Ilpomeccsl sdTpodukamnmm
BOJ1I0eMOB. [I[prunHbI U IOCIEACTBUS.

2.3. Jlutocdepa 3emnn

3emHas kopa. [louBa. Ctpoenue mouBeHHoro ciosi. CocraB moyB. OpraHudecKkue BEIIECTBA B
nouBe. Pojb *KUBBIX OpraHu3MoB B (GOPMHUPOBAHUU TIOYBEHHOTO CIOSL. TspKenble METaIbl B TTOYBE.
Herpananus noys. BoaHast 1 BeTpoBasi 3po3usi MOYB.

Paznen 3. AHTpOmNOreHHOE BO3JCHCTBHME Ha OKPYKAIOIIYI0 Cpely U palloHaIbHOE
MPUPOJIOTIOJIL30BAHUE
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3.1. IIpupoansie pecypcenl. [TorsiTHE 00 0TXOAaX MPOU3BOACTBA M MOTPebIeHU. MalloOTXOIHBIE U
0€30TXOAHbIE TPOU3BO/ICTBA.
3.2 TlonHsiTHe O TUTAaHETAPHBIX T'PAHHUIIAX. AHTPOTIOT€HHbIE BO3MYIICHHUS OMOT€OXUMHUYECKUX ITUKIOB
azota u pochopa. OCHOBHBIE IPUHIHIIBI 3€JICHON XUMUHU.
Pa3nen 4. YcroitunBoe pa3ButHe
[lonarue 06 ycroiunBoM pa3BuTuHu. VcTopusi cTaHoBieHHS NOHATHUS. BKiaa oTe4eCTBEHHBIX
yuenbix. llemu ycroituuBoro passutuss OOH. MexnyHapoaHoe COTpyAHUYECTBO B 00J1acTH
yCTOWYMBOrO pa3BuTus. [IpoMbllyieHHass »SKOJIOTMsT M 3€JieHas XUMHS KaK HHCTPYMEHT
o0ecrieyeHns yCTOMYMBOTO PA3BUTHS. DKOJIOTHIECKAs STHKA.

4. O0beM y4eOHOH TUCHUIIUHBI:

. B 3aueTHBIX B akagem. B actponom.
Bun yuebHoit paboThl
eIMHUIIAX Jacax qacax

OO0masi Tpya10eMKOCTh JUCHUILUIMHBI M0 3.0 108 81
Y4eOHOMY IIAHY

AyIMTOpHBIE 3AHATHS: 0,9 32 24
Jlexuunu (Jlek) 0,45 16 12
[IpaxTnueckue 3anstus (113) 0,45 16 12
CamocrositesibHas padora (CP): 2,1 76 57
CamocTrosTenpHbIe pabOThI C 33TAHUSIMH 0,8 28 21
ITonroToBKa K KOHTPOJILHBIM paboTam 0,65 24 18
Jlpyrue BHIIBI CAMOCTOSTENBHOW PabOTHI 0,65 24 18
Buja kouTpos: 3ader / 3k3amMeH - 3auer -

AHHOTanus padoyei NporpaMMbl JMCUMILIHHBI
«IIpoekTHpoBaHMe AeTajieil MAIIMH U ANNIAPATOB B TEXHOJIOTUH OMOMATEPUAJIOBY»
(b1.B.11)
1. Heap nucuunjiuHbl — GOPMUPOBAHUE Y CTYJEHTOB OCHOB MHKEHEPHOTO MBILIICHUS.
2. B pe3yabTare u3yuyeHHsi TUCHUILIMHBI 00yYaloOlUiics M0 MporpaMMe 6akajaBpuara
JOJIKEH:

Obnadams cnenyronumu npogheccuonanvrvimu (I11K) komrnereHusIMu:

— CHOCOOHOCTHIO IUIAHUPOBATH M MPOBOJUTH (DU3MUECKHE U XUMHUYECKHE SKCIEPHUMEHTHI,

MIPOBOJUTH 00PabOTKY MX PEe3yAbTaTOB U OILICHUBATH MOTPEUTHOCTH, BbIABUTAaTh THIIOTE3bI U
yCTaHABIUBATh IPAHUIIBI UX IPUMEHEHUS, IPUMEHSATh METO/Ibl MaTEMaTHUYECKOTrO aHAIN3a U
MO/ICTUPOBAHHSI, TEOPETUIECKOTO U IKCIIEpUMEHTaIbHOTO uccienoBanus (ITK-16);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (H3UYECKHX TEOPHH I pEeHICHUS
BO3ZHMKAIOMIMX (PU3UUECKHX 33/1a4, CAMOCTOSITEILHOTO MpUOOpeTeHHs (GU3NUECKUX 3HAHUM,
JUIS TIOHUMaHUS MPUHIUMIIOB pabOThl MPUOOPOB U YCTPOMCTB, B TOM YHCJIE BBIXOJSAIIUX 32
npeIeNbl KOMIIETEHTHOCTH KOHKpeTHOTO HampasieHnus (ITK-19).
3namo:

— KOHCTPYKIUH, THOQKU U KPUTEpUH pPabOTOCIMOCOOHOCTH JeTanei MamiuH, cOOpOYHBIX
enuHuIl (y37I0B) U arperaTos;

— OCHOBBI TEOPHHM COBMECTHOH pabOTBl M METOJBI pacuera JeTaleid W Y3J0B MalluH U
anmnapaToB XUMUYECKOH TEXHOJIOTHH.

Ymemy:

— BBITIOJIHATh U YUTATh TEXHUYECKHE CXEMBbI, YEPTEKHU U ICKHU3bI JeTajeil, y3I0B U arperaton
MaIIH, COOPOYHBIX YePTEKEN U YepTeKU OOIIEro BUIA;

— TIPOU3BOJIUTH PACUETHI M0 OCHOBHBIM KPUTEPUSIM PAOOTOCIOCOOHOCTH M KOHCTPYHPOBAHUS
JieTane MalllnH;

— TIPOU3BOJIUTH pacueThl W KOHCTPYHMPOBAaHHE JeTalleil MAallMH W MEXaHU3MOB C YYETOM
MIPOU3BOJICTBEHHOM TEXHOJIOTHH U IKCILUTYaTalluH.
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Braoemw:

HaBBIKAMU KOHCTPYHPOBAHUS U TEXHHYECKOTO TBOPUYECTBA;

MIPaBUJIAMH TTOCTPOCHHS TEXHUYECKUX CXEM M UEPTEKEN;

OCHOBHBIMH METOJAMH pacdyeTa U MPOCKTHPOBAHHUS MEXAaHUYECKHX Y3JIOB M 3JIEMEHTOB
TEXHHUKH.

3

. KpaTKOC CoacpKaHuEC TUCHUUIIJIMHBI:

Paznen 1. «Pacyer xumMuueckoro amnmapara ¢ MEXaHHYECKUM MEPEMEIINBAIOLIUM YCTPOHCTBOM.
ITo Bcem sTamam KypcOBOTO MpoeKTa ohopMIIIeTCs €AuHas MOSICHUTENbHAs 3amucka. B
ITOSICHUTEIIBHYIO 3aIIMCKY BKIIFOYAIOTCS IIPOCKTHBIE U IIPOBEPOUYHBIE PACUEThI TUIIOBBIX MIEMEHTOB B
COOTBETCTBUU C ACUCTBYIOIUMU MeToauKamu. [Iponssoaures:

1)
2)
3)
4)
5)
6)
7)
8)

BBIOOP KOHCTPYKIIMOHHBIX MaTEPHUAIIOB;

pacyeT OCHOBHBIX T€OMETPUYECKHX pPa3MEpOB arapaTta,

pacyeT TOJIIIMH CTEHOK armapara 1 pyOamiku;

o00p MPHUBO/JIA;

pacuet (hIaHIEeBOTO COSNMHEHHS KPBIIIKH C KOPITyCOM aIlapara;
pacuer Bajia MEIIaJIKi Ha BUOPOYCTOMYNBOCTD U MMPOYHOCTb;
moa0O0p U pacyeT My(pThI;

Mo00p M pacyeT YIJIOTHEHHUSI.

Pa3nen 2. «YepTex 001ero Bua armmaparay.

BoinmonHsiercss depTek oOmiero Buaa ammapara C BHAAMH, pa3pe3aMH, CEUEHUSIMU U
BBIHOCHBIMH JJIEMCHTAMH, AWMU IIOJIHOC MPCACTABICHUC 00 ero YCTpOI\/’ICTBe U IPUHIMUIIC
paboTel. UepTex 00I1Iero BuIa anmapara CoJASPIKHT:

1.

ok w

N3obpaxenue ammapara (BUIbI, pa3pe3bl, CEYCHHS, BBIHOCHBIC DJIEMEHTHI), COJEpIKAIIHe
OKOHYATEJIbHbIE KOHCTPYKTUBHBIE PELICHUS.

OCHOBHBIE pa3MepBbI.

Pacrnonoxxenue mrynepos, Jr0Ka, OMop anmapara.

Tabnuiy Ha3HaYeHHsl IITYIEPOB B arnapare.

TexHudeckyro XapakTepUCTUKY U TEXHHUECKHE TpeOOBaHUs K HEMY.

Ha BTOpOM mHCTE BBIMOJNHSIOTCA YEPTEXKU COOPOUYHBIX €IUHUIl U Aeraneil. UepTtexu
BBITIOJIHAIOTCA Ha ucTax popmara Al.

KypcoBoii mpoekT sABISIETCS caMOCTOSTEIHbHOM pabOTOM CTy/IEeHTa, KOTOPBIA HECET MOTHYIO
OTBETCTBEHHOCTh 3a €€ KayecTBO (MPaBUJIBHOCTb pacyeToB, OGOpMIICHHE UepTexKel) u
CBOEBPEMEHHOCTh BBINOJIHEHUsI BceX 3TanmoB pabot. [IpemomaBaTens — pyKOBOIUTENb MPOEKTa
HampaBygeT paboOTy CTyIEHTa, KOHCYIbTHUPYET IO HESCHBIM BOIPOCaM, OMpEAeNsieT CTEeNeHb
3aBEpUICHHOCTHU OTIENIbHBIX ATAOB IPOEKTUPOBAHUS.

4. O0beM y4eOHOIH TUCHUIIUHBI:
Buner yue6HOI paboTh B 3aueTHBIX B akanewm. B actponom.
eIMHULIaX yacax yacax

OO0masi Tpy10eMKOCTh M CHUILIHHBI 1O 3.0 108 81
y4eOHOMY IJIaHy

KonraktHas padora (KP): 0,44 16 12
[Tpaktiueckue 3anstus (I13) 0,44 16 12
CamocrositesbHas padora (CP): 2,56 92 69

Bua konTpoJIsi: 3a4eT / IK3aMeH - Kypcosoii -

NMPOEKT
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AHHOTANUsA padoyeil MPOrpaMMbl TN CIIUTIIHHBI
«IIpoeKkTHpPOBaHME MPOLECCOB M ANNMAPATOB XUMHYecKoii TexHooruu» (51.B.12)

1. Heap DUMCHUNJIMHBI — PACHIMPUTH, CUCTEMATHU3UPOBATh U HCIIOJIH30BATh HA MPAKTHKE
3HaHUH OCHOB THJPABJINYECKUX, TEIUIOBBIX U MacCOOOMEHHBIX MPOILIECCOB XUMHUYECKOU
TEXHOJIOI'MH, MMO3BOJISIIOIINX BBIMTYCKHUKAM OCYIIECTBIIATh HAyYHO- HUCCIIEI0BATEIbCKYIO
Y TIPAKTHYECKYIO Pa0OTy Ha MPEANPUATHSX.

2. B pe3yabTaTre U3yYyeHHs TUCHMILIMHBI 00y4YaloOLIUiics MO NporpaMMe 6aKkajiappuara
JOJIKeH:
006aaoams cnenyromumu npogeccuonanvivimu (ITIK) kommereHuAMU:

— CIIOCOOHOCTBIO TIPUHMMATh KOHKPETHBIE TEXHUYECKHE pEIICHHS Tpu pazpaboTke
TEXHOJIOTMYECKUX IPOLECCOB, BHIOMPATh TEXHUUECKHE CPEACTBA U TEXHOJIOTUU C YIETOM
9KOJIOTMYECKUX TocieaAcTBUi ux npumeHenus (I[1K-4);

— CIHOCOOHOCTBIO BBIBJIATH M  YCTPaHATh OTKIOHEHHS OT PEKUMOB  PabOThI
TEXHOJIOTHYECKOTO 000pyI0BaHMsI U ITApaMeTPoB TexHoJoruueckoro mporecca (ITK-11).

— CHOCOOHOCTBIO IJIAHUPOBATh U MPOBOJUTH (U3NUYECKHE M XUMHUYECKUE HKCIIEPUMEHTHI,
MPOBOJUTH OOpabOTKY HMX pE3yJbTaTOB U OLEHUBaTh MOTPEIIHOCTH, BBIABUIATh
TUTIOTE3bl W YCTAaHABJIMBATH TPAHWIBI WX [PUMEHEHHS, MPUMEHAITH METOJIBI
MaTeMaTHYECKOro aHalu3a U MOJEIHUPOBAHUS, TEOPETUUYECKOTO U IKCIEPUMEHTAIBLHOTO
uccnenosanus (ITK-16).
3namw:

— METO/bI pacyeTa TeIuio- ¥ MacCOOOMEHHBIX aIlapaTos;

— OCHOBHBIE MPUHIUIIBI OPraHU3aIH MPOIIECCOB XUMUYECKON TEXHOIOTHH;

— THUIIOBBIE MTPOLIECCHl XUMUYECKOHN TEXHOJIOTUU, COOTBETCTBYIOIIME aIapaTbl 1 METO b
WX pacuera;

— METO/bI COCTaBJICHHS TEXHOJOTHUYECKUX CXEM C HAHECEHHEM BCeX alllaparoB.

Ymemo:
— COCTAaBJISITh MaTE€pHAJIbHBIE U TETJIOBbIE OallaHCHI AJIsi CUCTEM Ia3->KUIKOCTb;
— paccuuThIBaTh MapaMeTphl TEIJIO- 1 MacCOOOMEHHOTO 000PYI0BaHMS U HACOCOB;

— moaoduparh CTaHJIAPTHOE o0opynoBaHue, HCIIOJIb3yeMOe B XUMHUYECKOUN
MPOMBIIIIJICHHOCTH.
Braoemu:

— METOJIOJIOTHEH pacueTa OCHOBHBIX IapaMETPOB THIPOMEXaHHUYECKHX, TEIUIOBBIX U
MaccOOOMEHHBIX MPOIECCOB;
— OCHOBaMH MPABUIILHOTO [M0100pa TEII0 U MACCOOOMEHHOTO 000y I0BaHMS;
— METOJJaMH COCTaBJICHHS TEXHOJOTMYECKUX CXEeM M TIpapuyeckoro H300paKeHUs
OCHOBHOTO 000PYI0OBaHHUSI.

3. Kpatkoe coaep:kanune IuCHUNIHHBI
BBenenne. Onucanue NPUHIUIUAILHOW CXEMbBl PEKTH(PHKAIIMOHHONW YCTAaHOBKH HEMPEPHIBHOTO
nevicteusi. CpaBHEHHE W O0JIACTH MTPUMEHEHUS HACAJIOUHBIX M TapeibyaThiX KOJIOHH. [locTpoeHue
PaBHOBECHOM JINHUU HAa OCHOBE MOJIYYCHHBIX HHIUBHIYATbHBIX 3aaHHI.
Paznen 1. Pacuem pexmugukayuonnoil KoJioHHbL.
Pacuer HacamouHOW H Tapenb4yaTOd PEKTH(PHUKANMOHHON KOJIOHH HENMPEPBIBHOTO JICHCTBHSL
MarepuanpHblii  0ajaHC KOJIOHHBI. PacueTr MHHUMaJILHOTO M pabouero (QJEerMoBOro 4YHCIa.
[Toctpoenue pabGouux ymHUA. Pacder CKOpoCTH MapoB M JauaMeTpa KOJIOHHBI. OnpezaercHue
BBICOTHI ammapara. PacueT THIpaBIMYECKOTO CONPOTHBIICHUS KOJIOHHBI. CpaBHEHUE IaHHBIX
pacuera HacaJ0YHOHW W TapenpuaTodl KoJIOHH. COIOCTaBJICHHWE [AaHHBIX, MOJYYEHHBIX IO
porpaMmamM KOMITBIOTEPHBIX U PYYHBIX PacyeTOB. BBIOOp KOJOHHBI.
Pa3nen 2. Pacuem u 66100p meniooOMeHHUKOS.
Pacuer u BBIOOp TEIIIOOOMEHHUKOB (MCIIApUTEIIs, KOHICHCATOPA, MOA0TPEBATEsl, XOJI0JMILHIUKOB
JMCTUILISITA ¥ KyOOBOTO ocTarka) mo oOmieit cxeme. CoOIOCTaBICHUE JAHHBIX, MOJYYCHHBIX IO
nporpaMmaM — KOMITBIOTEPHBIX W PYYHBIX pacueToB. [wuapaBiauueckuii pacyer. Brioop
ONTUMAJILHOTO BapHaHTa TEIIO0OMEHHHUKA.
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Pa3nen 3. Tuopoounamuueckue pacuemsi.
Pacyer ruapaBIMUECKOTO CONPOTHBICHUS TPyOONPOBOJOB. PacueT ONTHUMAIbHBIX JUAMETPOB
TpyOompoBo10B. PacueT u moabop HacoCoB.
Pasnen 4. I paghuuecrkoe opopmnenue.
Texnomornueckass cxema. PekrudukanmonHas KOJOHHA OMPEICICHHOTO THIIA ¢ M300pakeHUEM
JeTaneil KOHTaKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B MOTye 1.
4. O0beM y4eOHOI JUCHUNJINHBI:

. B 3auetnbIx B akanem. B actponom.
Bunpsl yaeOHOI paboThI
eIMHUIIAX qacax qacax
OO0mas TpyA0eMKOCTb AUCHHUILUIMHBI 110 2.0 79 54
yY4eOHOMY IIaHY
Konraktnas patora (KP): 0,44 16 12
Jlexuunu (Jlek) - -
[IpakTnueckux 3ansatuit 3anarus (113) 0,44 16 12
CamocrosiTesnnasi padora (CP): 1,56 56 42
Buj koHTpoOJIs: 3a4eT / IK3aMeH - Kypcosoit Kypcosoit
MPOEKT MPOEeKT

AHHOTanus padoyeil NPOrpaMMbl JTHCHUILTHHBI
«HauepTaTebHasi reoMeTpHUs B TeXHOJIOTHU GuomaTtepuasos» (b1.B.13)

1. Heap AucHMIUIMHBI — IPHOOpETEHUE CTYJEHTAMH 3HAHUN B 00JIaCTH HauepTaTeabHOU
TF€OMETPHUH, OCBOCHHE OCHOBHBIX MOJIOKEHHH pa3paOOTKHU TMPOEKIIMOHHBIX YEpPTEXKEH,
MIPUMEHSIEMbIX B UHKEHEPHOU MpakTHKE, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN,
HEOOXOMMBIX B KOHCTPYKTOPCKO# padoTe.

2. B pe3yabTare H3yueHHUsi TUCHUIIMHBI 00y4alolIuiicsi MO MporpaMmMe dakajaBpuara
HOJIKEH:

Obnaoams cnenytommmu obwexyromypuvimu (OK), obwenpopeccuonanvuvimu (OIIK) u

npogheccuonanvrvimu (I1K) kommeTeHImsIMNU

—  CIOCOOHOCTBIO K caMOOpranu3alu u camooopasosanuio (OK-7);

— BIAQJICHUEM OCHOBHBIMH METOJAaMHU, CIIOCOOAMH U CpEICTBAMU IIOJYYEHHUs, XpaHEHMUS,
nepepaboTku MH(pOpMalnMK, HaBbIKAMH pabOTBl € KOMIIBIOTEPOM KakK CpEeICTBOM
yrpasiienus uadopmarueii (OITK-5);

— CHOCOOHOCTh MPUHUMATh y4yacThe B Pa3pabOTKE CPEACTB TEXHOJOTHYECKOTO OCHAIICHHS
MAaIIUHOCTPOUTENbHBIX Mpou3BoAcTB (ITK-9).
3namu:

— OCHOBHBIE 3aKOHBI TeOMETpUYeckoro GOpPMHUPOBAHHUS, TMOCTPOCHHUS U  B3AUMHOIO
nepeceyeHus: MoJieel MI0CKOCTH U MPOCTPAHCTBA, HEOOXOAUMBIE JJIsl BBHITIOJTHEHHS YTEHUS
yepTexel KOHCTPYKIUHM, pEIIeHHe TMO3UIUOHHBIX, METPUYECKHX 3a/ay, BBHIIOJHEHUE
pa3BepTOK MOBEPXHOCTEI;

— IpeuMyllecTBa rpaduueckoro crocoba mpencTaBieHus HHPopMaIU; TrpaduvecKue
(hopMBbI, TPaMMAaTHUKY.

Ymemn:

— BOCIPUHMMATh ONTHUMAIbHOE COOTHOIIEHHE YacTeil W 1EeJI0ro Ha OCHOBE TpaduyecKux
MoJenel, MPAaKTUYECKH pealln3yeMbIX B BUJE UYEPTEkKEH KOHKPETHBIX MPOCTPAHCTBEHHBIX
O0OBEKTOB;  HCIONB30BaTh  YEPTEXK, TEXHUUECKUH PUCYHOK Ui  Trpaduueckoro
MIPE/ICTaBJICHUS TEXHHUECKUX PEIICHHUIA;

— wucnonb3oBath ctaHaapTel ECKJl, KOHCTPYKTOPCKYIO MOKYMEHTAIMIO (YEPTEXHYIO U
TEKCTOBYIO) B MPOU3BOJICTBEHHOM, MPOEKTHOM M UCCIIEIOBATENHLCKON paboTax.

Braoemy:

— OCHOBHBIMHU TOHSTHSIMH, CBS3aHHBIMU C TpaduuecKuM TpeacTaBlIeHuEeM HHPOPMAIUU
rpaduueckuMu criocobaMu peleHus METPUIECKHX 33/1a4 MPOCTPAHCTBEHHBIX 0OBEKTOB Ha
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yepTekax, METOJAaMU NPOCHHUPOBAHUS M HW300paKEHUS MPOCTPAHCTBEHHBIX (OopM Ha

IJIOCKOCTH IPOEKIUH.

3. Kparkoe conepxxanue 1uCUMIIHHBI:

[Ipenmer HayeprarenbHOM reoMeTpun. Buasl mpoennpoBanus. KOMIUIEKCHBIN 4epTEXK TOUKU
Ha 2 u 3 1ockocTH mpoeKkuui. CBsi3b CHUCTEMBbI IIJIOCKOCTEH MPOEKIUHl ¢ CUCTEMOM
IIPSIMOYTOJIBHBIX KOOpJAMHAT. KOMILIEKCHBIM 4YepTexk NpAMOW. IIpsmMble M IIIOCKOCTH, 4acCTHOTO
nosioxkeHus. OmnpezneneHue HaTypajdbHON BEIWYMHBI OTpe3Ka. B3auMonpuHaane:KHOCTb TOUKU U
npsiMoi. ['1aBHBIE JMMHUM TIOCKOCTH. B3ammHOe pacmosiokeHue ABYX NpsaAMbIX. OrpezeneHue
BUJIUMOCTH Ha KOMIUIEKCHOM uepTeke. B3auMHoe pacnosioskeHue NpsAMOil M IJIOCKOCTH, JBYX
IJI0CKOCTEN. [lepneHauKyIAspHOCT NPAMOW M IUIOCKOCTH, IBYX MPSAMBIX, IABYX IUIOCKOCTEH.
CriocoObl npeoOpa3oBaHMsl KOMIUIEKCHOTO depTeka. CrocoO BpallleHusi BOKPYI MPOEHUPYIOIINX
npsameix. Croco0 BpallleHust BOKpPYr HpsiMOW ypoBHs. IlmockomapanienbHoe mepeMelieHue.
Croco6 3ameHbl IUIOCKOCTEH Tmpoekiuid. OCHOBHBIE 3aJaud, periaeMble CIOCOOOM 3aMEHBI
miockoctedt npoeknuil. Kpusble nuHuM u nosepxHoctd. OOpa3oBaHue, 3aJaHHE U U300pakeHHe
noBepxHocTel. [ToBepxHOCTH BpallieHus: KOHyc, cdepa, UuauHAp, Top. [lepeceyenrie moBepxHocTu
¢ mockocTero. [lepeceuenme noBepxHocTH ¢ nuHuUen. llepecedyenne mnoBepxHocTed. Merton
cekymux Iuiockocteil. Ilepeceuenne mnoBepxHocTeil. Meroa KoHueHTpudeckux chep. Meton
KOHLIEHTpUYecKux chep. MeTon skcueHTprudeckux chep. AKCOHOMETPUUYECKUE MTPOEKIINH.

4. O0beM y4eOHO JUCHUNJINHBI:

Buner yue6HOI paboTh B 3aueTHBIX B akanem. B actponom.
SAMHUIIAX gacax gacax
OO0uiasi Tpy10€eMKOCTb T CHUTIIHHBI MO 4.0 144 108
yueOHOMY IJIaHY
Konraktnas padora (KP): 1,3 48 36
Jlexuunu (Jlek) 0,4 16 12
[Tpaktuueckue 3ansarus (113) 0,7 24 18
JlabopaTtopusie 3ansatus (J1ab) 0,2 8 6
CamocrositesibHas padora (CP): 2,7 96 72
Pacuetno-rpaduueckue paboTh 0,9 34 25,5
IToaroroBka K KOHTPOJILHBIM paboTaM 0,6 20 15
Jlpyrue BUIbI CaMOCTOSATEILHOM paboThI 1,2 42 31,5
Buja KoHTpoJIs: 3a4eT / IK3aMeH _ 3auer 3auer
C OLIEHKOM C OLICHKOM
Buja KoHTpoJIsi: 3a4eT / IK3aMeH 0,1 3auer 3auer
C OLICHKOH C OLICHKOM
(4) ©)

AHHOTAIUA padoyeil MPOrpaMMbI TN CIIATIIHHBI
«XWMHs1, TEXHOJIOTHSI U TPpUMeHeHne dnomarepuaion» (b1.B.14)

1. Heapro nucuMnanHbl «XUMUs, TEXHOJIOTUS U TPUMEHEHUE OMOMAaTEepUasIoBy SIBISETCS
MOJArOTOBKAa OOydwaroumxcs B OakajlaBpuaTe K BBIIOJHEHUIO HAay4YHO-HCCIIEJOBATEIbCKOW U
TEXHOJIOTHYECKON paboThl B 0071aCTH OMOMaTepraios.

2. B pe3yabraTe M3yueHHsl TUCHUILIMHBI 00ydalommiicsi Mo mMporpaMMe fakajiaBpuaTta

HMOJIAKEH .

Obnaoame cnepyromumu obwenpogheccuonanvuvimu (OIIK) u npogeccuonanvnvimu (I11K)
KOMIIETCHIUSIMU
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- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCUUILTHH B TipodeccronanbHoit nesrenproctu (OITK-1);

- TOTOBHOCTBIO UCIOJIb30BAaTh 3HAHUE CBOMCTB XUMUUYECKUX 3JIEMEHTOB, COSANHEHUH 1
MaTepuaJIoB Ha X OCHOBE JJIs pelleHus 3aaa4 npodeccuonanbHoi nestenpHoctu (I1K-
18);

- TOTOBHOCTBIO UCIOJIb30BAaTh 3HAHUS OCHOBHBIX (PM3UYECKUX TEOPUN JJIS peIIeHUs
BO3HHMKAIONINX (DU3MYECKHX 33724, CAMOCTOSTEIIFHOTO TPHOOpETEeHUs (PU3MIECKUX
3HAHWH, U1 TOHUMAHKS MPUHIUIIOB padOThl MPHUOOPOB U YCTPOUCTB, B TOM UHCIIE
BBIXO/ISIIIUX 3a MPEIeIbl KOMIIETEHTHOCTH KOHKpeTHOTo HanpasieHus (ITK-19);

B pesynbrare u3ydeHust JUCUUIUIMHBI CTYIeHT OakajgaBpuaTa JOJDKEH:
3HaTh:
- o0acTu MpUMEHeHHs GuoMaTepHuaos,
- cBoOlicTBa OMOMaTepuasoB, MO3BOJISIOIINE MOTY4aTh Ha UX OCHOBE W3JIENIUS U Mpenaparsl,
OTBeYaroIIre TPeOOBAHMM, MPEABIBIICMBIM K HUM,
- METO/Ibl TOJTy4YEeHUs OMOMATEepHAIIOB C 33 JaHHBIMU CBOWCTBaMH.
Ymersn:
- COCTaBJIATh MPOTOKOJ MOIy4eHUs] OMOMaTeprasoB ¢ 3aJaHHBIMU CBOMCTBaMU
- HCCJIEZIOBAaTh CBOKCTBA OMOMaTepHaoB.
Baagern:
- 3HaHUSAMU B 00JIACTH XMMHHU, CBOWCTB, TEXHOJIOTUHU U 00JacTell MpUMEHEHUsI OMOMaTepHaJIoB.
3. KpaTkoe coaep:kanue qUCHHUNIHHBI:
3HayeHnue obs1acTu OuoMaTepuasioB. CTaTuCTHUYECKHE JaHHbBIE 00 001acTH GuoMaTepHaoB.
Ee 3HaueHue Ui HayK U TEXHOJIOTH 0 )KU3HU. Pa3BuTHe 0Opa3oBanus B 001acTH
O6uomarepuanoB. BaxHeiiie neyarHele U3JaHUS B 9TON 00JIACTH.

OcHoBHbIE 00/1aCTH IPUMEHEHUs1 OMOMATEPUAJIOB.

HCpC‘II/ICHHIOTCH o0JacTH MPUMCHCHUSA 6I/IOMaTCpI/IaJ'IOB — MAaTCpurajIoB 1A CO3AaHUSA
HMIUIaHTAaTOB, MAaTCPHAJIOB B OMOJIOTHYCCKH aKTHBHBIX CUCTEMAX, 6I/IOI/IH>KeHepHI>IX mpouneccax,
Pa3aACINTCIbHBIX MCTOAAX, MATCPHUAJIOB JIJI1 HSI[GHHﬁ, IMPUMCHACMBIX BHC OpraHnu3ma,
61/IOI[CFpaILI/Ipy€MBIX MaTCpruaJIOB 0611_[61"0 Ha3HA4CHUA.

TepMmuHos0orusi B 00;1acTH OMOMAaTEepHAJIOB. 3HAUCHHE MOHATUN OHOMaTepHarbl,
Ouosornveckrue MaTepuaisl, OMoIornyeckas HeUTPaIbHOCTh, OMOCOBMECTUMOCTD,
OHOpeakIMOHHas CIIOCOOHOCTh, OMOaeTpataus, OMOAeCTPYKIINs, TEMOCOBMECTUMOCTb.
WNmnanTatsl, 3u101poTe3sl. [Ipumepsl.

I[MonuMepsI B CO3JaHNH UMILIAHTATOB. UMILIAHTATBI B CEPACYHO-COCYAUCTOH CHCTEME.
Hcnonp3oBanne 6uoMatepuasgoB B CO3/IaHUU SHAOMPOTE30B COCYIOB, CEP/ILIA, IEBOTO
XKeTyJqouKa cep/ilia, CUCTEM BCIIOMOTraTeIbHOT0 KpoBooOpaiieHus. [Ipumepsi.

IHosmMmeps! B co31aHNH MMILIAHTATOB. UMIUIaHTATBHI B KOCTHOM cucTeMe. DHI0IPOTE3bI
CycTaBOB (Ta300€pEeHHBIN, KOJIECHHBIN, TOKTEBOMU, INIEYEBOI ), INIOCKUX KOCTEH, TPyOUaThIX
kocrer. KoctHblil nemer. IIpumepsl.

HO.]'II/IMepr B CO3JJaHUU UMILJIAHTATOB. I/IMHJ'laHTaTbI, j3aMemaimue MArKkue TKaHu.
MaTCpI/IaJIBI I CO3JaHMA I'PYAHBIX IIPOTC30B. Bcnenennsnlie MaTCpUuaJIbl JJIA 3aMCIICHUS
MSATKUX TKaHeu. Kinen JJI1 CKIICUMBaHUA MATKHUX TKaHEH. 3HI[OHpOT€3I;I CBA30OK U CYXO)KI/IHI/II71.
IlloBHEIE MaTCpUuaJIbI.

IHonmmeps! B cO31aHMH MMILIAHTATOB. UMINIAHTATHI B CHCTEMAX OPraHOB YyBCTB.
NckyccTBEHHBIN XpYCTAIMK, MaTEPUAIIbI U1 3aMELLEHNs] POTOBHIIbI, MATEPUAIbI IS
3aMElIeHUs CIE3HbIX POTOKOB. MaTepuaisl AJi onepanuil B HepBHOU cucteme. [Ipumepsl.
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IHosmmepsl B JJekapcTBeHHbIX cucTeMaX. CHCTEMbI ¢ XHMHYECKH HECBA3AHHBIMU
JIEKapCTBEeHHBIMHU BellecTBamMu. JlekapcTBeHHbIE (POPMBI — TAOIETKH, KATICYIbI,
JIEKapCTBEHHBIC TUICHKH, MUKPO- ¥ HAHOYACTHUIIBI.

IHonumepsl B JieKapcTBEeHHBIX cucTeMax. CHCTEMBbI ¢ XUMHYECKHU CBA3AHHBIMH
JIEKAPCTBEHHBbIMH BellecTBAaMU. MeToIbI CBA3BIBAHMS_JIEKAPCTBEHHBIX BEIIECTB C
MOJIMMEPHBIMHA HOCUTENSAIMUA. CUCTEMBI C KOHTPOJIUPYEMBIM BBIACIICHUEM aKTUBHOTO BEIIECTBA.
[Ipumepsr.

BuomartepuaJibl B OMOMHKeHEePHbIX MeToAaX._[lonuMepHble HOCUTENNU ISl TOCTaBKU
TeHETHYECKOTO MaTeprana MeToaoM Tpanchexuu. [1ommoxkn 11 KIETOYHOW U TKaHEBOH
nHxeHepuu. [Ipumepsl.

Buomarepuasbl B OuotTexnosorun. iMmmoounnzoBanneie OnokaTanu3aTopsl. MeTo b1
umMoounu3nuu. [Tpumepsr.

Buonerpaaupyemsl cuctemMbl 001ero Ha3HayeHust.[ uapoau3yempie MOJINMEpHI,
OKHUCIIIOIHECS CUCTEMBI. [Ipumepsr.

4. O0beM yueOHOM TUCHMIINHBI:

B 3aueTHEBIX B akanem.

Bupr yue6HOM paboThI eqUHUIIAX Jacax
OO0mas TPyA0eMKOCTh T CIHIIHHBI 19 684
1Mo y4e0HOMY IJIaAHY
AyAUTOpPHbIE 3aHATHS: 7.1 256
Jlexuun (JIek) 3.55 128
[Ipaktuueckue 3ausatus (113) 3.55 128
CamocrositesibHas padora (CP): 11.9 428
CamMocTosTensHOE H3yUeHHE Pa3/IeiioB 427.2
JMCIUTUTHHEI
KonTtakTHas camocTosiTebHas paboTa 0.8

Bujx KOHTpOJIsi: 3a4eT C OLeHKOM

B Tom unciie o cemecTpam:

5 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 6 216
AyAUTOpPHBIE 3aHATHS: 1.78 64
Jlexuunm (JIek) 0.89 32
[Ipaktuueckue 3ausatus (113) 0.89 32
CamocrositesbHas padora (CP): 4.22 152
CaMocTOATEnbHOE U3YUEHUE Pa3/IeoB 151.8
JMCIUTUTHHBI
KoHTakTHas camocTosiTeNbHas paboTa 0.2
Buja koHTpOJIAA: 3a4eT / IK3aMeH 3auer
6 cemecTp
OO0uiasi TPy10eMKOCTh B ceMecTpe 5 180
AyIMTOpHBIC 3AHATHS: 1.78 64
Jlexruu (JIek) 0.89 32
[Tpaktueckue 3anstus (I113) 0.89 32
CamocrositesbHas padora (CP): 3.22 116
CamocTosTenbHOE U3yUEHUE Pa3/IEIoB 115.2
JVCIIUTUTAHBI
KonTakTHas camocTosiTenbHas paborta 0.2
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Bua koHTpoOJISi: 3a4eT / IK3aMeH

3auer

7 cemecTp

OO011asi TPy10eMKOCTh B ceMecTpe 4 144
AyIMTOpHBIE 3aHATHS: 1.78 64
Jlexuu (JIek) 0.89 32
ITpaktuyeckue 3austus (I13) 0.89 32
CamocrositesbHas padora (CP): 2.22 80
CaMOoCTOATETFHOE N3YUCHHUE Pa3/IeioB 79.8
JIMCIUTLTHHBI

KonTakTHas camocTosiTenpHas pabora 0.2

Buja koHTpoOJISi: 3a4eT / IK3aMeH 3auer
8 cemecTp

OO011asi TPY10€eMKOCTh B ceMecTpe 4 144
AyIMTOpHBIE 3aHATHS: 1.78 64
Jlexumu (JIek) 0.89 32
[Tpaktuyeckue 3austus (I13) 0.89 32
CamocronTesannasi padora (CP): 2.22 80
CaMocCTOSATeIbHOE U3YUEHHUE Pa3/IeIoB 79.8
JIMCIUTLTHHBI

KonTakTHas camocTosiTennpHasi pabora 0.2

Buja koHTpoJIsi: 3a4eT / IK3aMeH

3a4eT ¢ OLEeHKOM

B 3auetHbIX B acTtponom.
Buapr yue6HO#M paboThI €IUHUIAX qacax
OO0uiast Tpy10€eMKOCTb AW CIIUTIJIMHBI 19 513
10 y4eOHOMY ILIAHY
AyAUTOpPHbIE 3aHATHS: 7.1 192
Jlexuunm (JIek) 3.55 96
[Tpaktnueckue 3ansatus (113) 3.55 96
CamocrositesbHas padora (CP): 11.9 321
CamMocTosATenpHOE U3yUeHHE Pa3/IeiioB 320.4
JUCLIUILTAHBI
KonTtakTHas camocTosiTenbHas pabota 0.6
Buja KoHTpoJIs1: 3a4eT ¢ OlleHKOI
B Tom uncisie mo cemecrpam:
5 cemecTp

OO0masi TPy10eMKOCTH B ceMecTpe 6 162
AyAUTOPHBbIE 3aHATHS: 1.78 48
Jlexuunm (JIek) 0.89 24
[Tpaktnueckue 3anstus (113) 0.89 24
CamocrositeabHas padora (CP): 4.22 114
CamMocTosATeNpHOE U3yUEHUE Pa3/IeiIoOB 113.75
JUCIUTUTAHBI
KoHTakTHas camocTosiTeNbHas paboTa 0.15

Buja koHTpOJIAA: 3a4eT / IK3aMeH 3auer

6 cemecTp

OO01masi TPy/I0eMKOCTh B CeMecTpe 5 135
AyIMTOPHBIC 3AHATHS: 1.78 48
Jlexruu (JIek) 0.89 24
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[IpaxTnueckue 3ansrus (113) 0.89 24
CamocrositesbHas padora (CP): 3.22 87
CaMocCTOATEIbHOE U3YUEHHUE Pa3JICIIOB 86.75
JMCIUILIHHBI
KoHTakTHas camocrosiTenbHas padboTa 0.15
Buja koHTpoOJISi: 3a4eT / IK3aMeH 3auer
7 cemecTp
OO01mas TPY10eMKOCTh B CEMeCTpe 4 108
AyIMTOpHBIE 3aAHATHS: 1.78 48
Jlexiuu (JIek) 0.89 24
[IpaxTnueckue 3anstus (113) 0.89 24
CamocrositesbHas padora (CP): 2.22 60
CamocTosiTensHOE U3yUeHUE Pa3/IeiioB 59.75
JIMCIUTLTHBI
KonrtakTHas camocrositenbHas paboTa 0.75
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer
8 cemecTp
OO01mas TPYI0EMKOCTh B CeMeCTpe 4 108
AyIMTOpHBbIE 3aHATHS: 1.78 48
Jlexuu (Jlek) 0.89 24
[IpakTnueckue 3anstus (113) 0.89 24
CamocronTenannasi padora (CP): 2.22 60
CamMocTosATeTpHOE H3yUeHHE Pa3IeIoB 59.75
JCTIUTUTHHEI
KonTtakTHas camocTosiTenbHas paboTa 0.15
Buja KoOHTpOJIsA: 3a4eT / IK3aMeH 3auer ¢ OLEHKOM

AHHOTanus padoyeil NporpaMMbl JMCUUIIAHBI
«JJIeKTUBHBbIE TUCHHUILIHHBI 0 (pu3nUecKoii KyabType u ciopty» (b1.B.15)

1. Ieab AMCHUNINHBI.

—  OBJQJICHUEC CHCTEMOM TPAKTUYECKUX YMCHH M HAaBBIKOB, O0OECIICUMBAIOIINX
COBEpILIEHCTBOBAHUE MCUXO(YU3NICCKUX CIIOCOOHOCTEH;

—  pa3BUTHE CIIOCOOHOCTEH MCIOIB30BaTh pa3HOOOpa3Hbie (POpMbI GU3HUECKON KYIBTYPHI,
CIIOPTa ¥ TypHU3Ma JJIsi COXPAHEHUS M YKPEIUICHHS] CBOETO 3JI0POBbS U 3JI0POBbSI CBOMX OJIM3KHUX B
MOBCETHCBHOM JKU3HU M MTPO(ECCUOHATILHON JIeATSIIBHOCTH,;

—  (opMupoBaHME MOTHBAIMOHHO-IIEHHOCTHOTO OTHOIICHHS K (DU3NYECKOH KYIbTYpeE,
(bU3n4YeCKOMY COBEPIIICHCTBOBAHUIO 1 CAMOBOCITUTAHHIO, YCTAHOBKA HA 37I0POBBIN 00pa3 KHU3HH,

— 00yueHHE TEXHUYECKUM U TAKTUYCCKUM ITPHEMaM OJTHOTO M3 BHJIOB CIIOPTA.

2. B pe3yabTare n3yyeHHs! JUCHMILIMHBI 00y4alOIMiics 10 mporpaMMe 0akajaBpuarta
JOJI2KeH
Obnadams crnepyromuMu oOmmekynsTypHbIMU (OK) koMneTeHIMsAMU:

- CIMIOCOOHOCTh K CaMOOpraHu3aIiuy U camoobpasosanuio (OK-7);

- CMOCOOHOCTh HCIOJIB30BaTh METOAbl M CpeicTBa (uU3MYecKOM KyJIbTypbl JUis
obecriedeH s OJHOICHHO COIManbHO U npodeccnoHansHoi aestensHocTh (OK-8).
3uamo:

- HAyYHO-TIPAaKTUYECKUE OCHOBBI (PU3MUECKON KYJIBTYpPHI U CIIOPTA;

- COLIMAIbHO-0MOIOTHYECKHE OCHOBBI (PM3NUECKOM KYJIBTYpHI U CIIOPTA;

- BIMSIHME O3/I0POBHUTEIBHBIX CHCTEM (PU3UYECKOTO BOCHUTAHUS Ha YKpEIJIeHHe
3JI0pOBbS, TPOPUIAKTUKY MTPO(HECCHOHATBHBIX 3a00JI€BaHUI U BPETHBIX TPUBBIUEK;
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- CcnocoObl  KOHTPOJII M OUEHKHM  (U3UYECKOTO  pa3BUTHUS M (PU3HUECKOU

MIOATOTOBJIEHHOCTH;

- npaBuja W CHOCOOBl TUIAHUPOBAHUS WHAMBHIYAIbHBIX 3aHATUN Pa3IUYHOU IIEIEBOM

HaIPaBJIEHHOCTH;

- cnoprusHble Tpaguuuu MXTHU-PXTY um. /I.1. Menneneesa.

Ymems:

— BBITIOJTHATh MHIUBHIyaTIbHO I10I00paHHBIE KOMIUIEKCHI 1O (DPU3MUYECKOH KYIbType U

Pa3IUYHbIM BUIAM CIIOPTA;

- OCYILIECTBJISITH CAMOKOHTPOJIb 3a COCTOSIHUEM CBOETO OpraHu3Ma U coOII0/1aTh MpaBuiIa

TUTUEHBI U TEXHUKU 0€30TIaCHOCTH;

- OCYILIECTBJISITh TBOPUECKOE COTPYJHUYECTBO B KOJUIEKTUBHBIX (opMax 3aHATHI

(bu3nuecKoi KyabTypoil U CIIOPTOM;

— BBITIOJIHATH IIPUEMBI 3aIIUThI U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAaXOBKH.

Braoemy:

- CpPEICTBAMH M METOJaMHU YKPEIJICHUS WHJIUBUIYAIbHOTO 3J0POBbs, (U3NYECKOTO

CaMOCOBEPILIEHCTBOBAHMS;

- JNOJKHBIM ~ YpOBHEM  (PM3WYECKOW  TMOATOTOBIEHHOCTH,  HEOOXOOUMBIM  JUIS

KayeCTBEHHOTO YCBOEHHUS Npo(ecCHOHAIbHBIX YMEHUHM U HABBIKOB B Ipoliecce 00ydeHHs B

By3€, JUIsl 00ecredeHHs] MOJHOLIEHHON COLMambHOW M Mpo(EeCCHOHAIbHON NeATEIbHOCTU

MOCJIe OKOHYaHUS y4eOHOTO 3aBE/ICHUS;

— TEXHUYECKUMU U TAKTUYECKMMH HaBBIKAMU B OJTHOM M3 BHJIOB CIIOPTA.
3. Kparkoe cogep:kanue JTUCHUNIAHBI:

Kypc mucuuminabel «JJieKTUBHbIE JUCHMILUIAHBI M0 (U3UYeCKOil KYJbTYpe H CHOPTY»
peanu3yeTcsl yepe3 BapUaTUBHBIM KOMIOHEHT (AJIEKTHBHBIM MOAYNb) 328 4yacoB (BHUJ CIOpTa IO
BBIOOPY CTYAEHTa), B 3au€THblE EAMHUIIBI HE TEPEeBOJUTCS, SBISETCS O0OS3aTENbHBIM IS
WCTIOJTHEHUS TIPH OUHOU (hopme 00VUeHUsl.

[IporpaMmma paccuMTaHa Ha H3YyY€HHE IUCIUIUIMHBI «JJIEKTHBHbIE JMCHUIIHHBI 10
¢puznyeckoii KyJbType U CHOPTY» B TEUYEHHE IIECTH CEMECTPOB M TMPEAINOoiaraeT, 4YTo
oOyyaroniyecsi MMEIT TEOPETUYECKYI0 IOJArOTOBKY B 0OJACTH JUCUUIUIMHBI «Du3nyeckas
KYyJbTypa U CIOPT», 3aKAHUYUBAETCS 3a4€TOM B KOHIE KaxJI0r0 ceMectpa. KoHTpoub ycneBaemoctu
CTYJIEHTOB BEJIETCA 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

IIpakTHYecKue 3aHATHS.

[IpakTideckuii paszzien mporpaMMbl peaau3yercs Ha y4eOHO-TPEHHPOBOYHBIX 3aHSATHUSX B
y4eOHBIX TpyIIax 1no oouiei puandeckoi NoAroToOBKE WX MO BHIOPaHHOMY BUY CIIOPTA.

[IpakTueckue 3aHATUS [OMOTAlOT MPHOOPECTH OMbBIT TBOPYECKOM MPaKTHUYECKOH
NEeSITeNIbHOCTH, Pa3BUBAIOT CAMOCTOSITENILHOCTh B (PU3MUYECKOM KyIbType M CIOPTE B ILENAX
JNOCTHXKEHHUS  (DU3MYECKOTO  COBEPIICHCTBA, MOBBIIIAIOT  ypPOBEHb  (YHKIHMOHAIBHBIX U
JIBUTATEIBHBIX CIIOCOOHOCTEMH, HApaBIeHHO (POPMUPYIOT KaYeCTBA M CBOWCTBA JIMYHOCTH.

[IpakTideckuii pazzen BKIIOYAET B ceOsl MOapa3/ienbl: Mo oomel Gu3ndeckoil moAroToBKe
(O®DII) u cnetmansHOM pusmueckoit moaroToske mo Bugam crnopra (COIT).

Y4eOHO-TpEHUPOBOUHbIE  3aHATHS ~ Oa3UpylOTCd  HAa  HIMPOKOM  HCIIOJIb30BAHHUU
TEOPETUYECKUX 3HAHUM M METOJMYECKUX YMEHWH, Ha MPUMEHEHHH pPa3HOOOpPa3HBIX CPEACTB
¢u3n4eckoil KyabTypbl M CHOPTa, CHOPTHBHONW U MpO(eCCHOHATbHO-NIPUKIAIHOW (pU3HUeCcKOn
MIOATOTOBKE.

VYnensiercs BHHMaHHE BOIIPOCaM IPOBEACHUS COPEBHOBAaHUH (IpaBHJia COPEBHOBAHMA,
crcTeMa po3bIrphILIei, onpeeneHue nodeauTenei, 060py10BaHIE U MHBEHTAph).

KpurepreMm ycrnemHocTH OCBOEGHHs y4eOHOro MaTepuayia sIBISI€TCS SKCIEpPTHAas OLIEHKa
MPEToiaBaTelis, YYUTHIBAIOINAS pe2VIAPHOCMb NOCeWeHUs: 00A3amenvhblx Y4eOHbIX 3aHsAmull,
BBITIOJTHEHUE YCTAHOBJICHHBIX Ha JAHHBIA CEMECTp KOHTPOJBHBIX HOPMATHUBOB (TECTOB) OOIIEH
¢du3nuecKoil U CHOPTHUBHO-TEXHUYECKOW TMOATOTOBKM S OTACIBHBIX TPYNN Pa3TUYHOU
CHOPTUBHOM HAMPABJIEHHOCTH.

4. O0beM y4eOHOH TUCHUTLIUHBI:
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B CemecTphl
Bun yae6HO# paboThI aKajieM. I I Il v V Vi
gacax
OO01mas TPyA0eMKOCTh TUCIHHUIJIMHBI 10 328 32 66 66 66 66 32
Y4eOHOMY ILIAHY
KonTakTHas padora (KP): 328 32 66 66 66 66 32
[MpakTnaeckue 3arstus (113) 328 32 66 66 66 66 32
Bua xoHTpoJIsi: 3a4eT / Ik3aMeH 3a- 3a- 3a- 3a- 3a- 3a-
4er 4er qer 4eT | Yer | 4Yer
B CemecTphl
Bun yue6Hoit paboThI ACTPOHOM. I I "l v V \4
gacax
OO0urasi Tpy10€eMKOCTb AU CIUTJIMHBI 246 24 495 | 495 | 495 | 495 | 24
1o y4e0HOMY ILIAHY
KonrtakTnasi padora (KP): 246 24 49,5 | 49,5 49,5 | 49,5 24
[MpakTaeckue 3anstus (I13) 246 24 49,5 | 49,5 49,5 | 49,5 24
Buna xkoHTpoJisi: 3a4er / Ik3aMeH _ 3a- 3a- 3a- 3a- 3a- 3a-
ger ger ger YeT | YeTr | uer

4.4.3 IMCUMILUIMHBI BADHATUBHON YacTH (QUCIUIIHHBI 10 BHIOOPY)

AHHOTanus padoyeil NporpaMMbl JMCUUILITHHBI

«OCHOBBI MEHE’KMEHTA H MAPKEeTHHIa B TeXHoJoruu 6momarepuason» (b1.B.J1B.01.01)
3aKOHOMEPHOCTSIX

1. eap AUCUMIUIMHBI — TIOJyYCHHE

(GYHKIIMOHUPOBAHUS  MPEIIPUITHIA

B

CHCTCMBbI

3HAHUU

CHCTEMC

HalMOHAJILHOU

OKOHOMUMKHMU,

MIpe/ICTaBJICHU B 00JACTH MEHEDKMEHTa W MAapKETHUHIa, BKJIIOYas METOJI0JIOTUYECKUE
OCHOBBI M 3aKOHOMEPHOCTH, (YHKIUH, METOJbl, OPraHU3allMOHHBIE CTPYKTYpHI,
OpraHMU3aIMI0 MPOIECCOB, TEXHUKY W TEXHOJOTHI0 MEHEPKMEHTa W MapKeTHHra B
YCIOBUSIX PHIHOYHOM SKOHOMHKH; 3aJI0)KEHUE OCHOB MPO(ECCHOHATBLHON e TENIbHOCTH
OakaaaBpoB.

B pe3yabTare n3y4yeHus IMCUUILIMHBI 00y4alOUIMICA 110 MporpaMmMe 0akajaBpuara

JOJIFKEH:

Obnaoams crnenyomumu npogeccuonanvuvimu (I1IK) komnereHuusmu:
— UCMOJb30BaTh HOPMATHBHBIC JOKYMEHTBHI 10 Ka4eCTBY, CTAHIAPTH3AIMH U CEPTHPHUKAINN
NPOAYKTOB W WX W3JACIHHA, 3JICMCHTBI

nesrenpaocTH (ITK-3);

3KOHOMMHNYCCKOI'O aHajlu3a B HpaKTquCKOﬁ

— CHOCOOHOCTBIO AHAJTM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, MM0J0MpaTh 000pYyIOBaHUE,
TOTOBHTH 3asBKH Ha MPUOOpeTeHne U peMoHT obopynoBanus (ITK-9);
— aHaATU3UPOBATh TEXHUUYECKYIO TOKYMEHTAlMIO, 0I0UpaTh 000pyJ0BaHNE, TOTOBUTH 3asBKU

Ha npuoOpereHue u peMoHT obopynosanus (ITK-10);

— TOTOBHOCTb M3y4YaTb HAYYHO-TCXHUYCCKYIO I/IH(I)OpMaI_[I/IIO, OTE€YECTBEHHBIN U 3apy6e)l(HBII>i

OIBIT IO TEMATUKE UCCIIEIOBAHUSL
3name:

(TTK-20).

— TPUHUUIBL COCTaBJCHUS TEXHUYECKOH MOKyMeHTauuu (TpagukoB pabOT, HHCTPYKIHM,

IJIaHOB, CMCT, 3aBOK Ha MaTCpUaJibl U O60py,HOBaHI/Ie) " ap.;

— TCOPCTUUCCKHUEC OCHOBBI U MCTOIbL BBIpa60TKI/I eiaei u CTpaTerun 6H3Heca;
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— NPUHIMUIOBI MOATOTOBKM JOKYMEHTALMM JIJIsi CO3JaHMSl CUCTEMbl MEHE/DKMEHTa KadecTBa

MIPEANPHUATHS;

— METO/Ibl U TEXHOJIOTUHU MPUHATUA U Peasi3allui yIPaBICHYECKUX PEIICHUM.
Ymemo:
- COCTaBJIATH 3asiBKU HAa 000pYyJOBaHHUE;
- pa3pabaThiBaTh TEXHHYECKYIO JOKYMEHTAIIHIO;
- TIPUHUMATh YIPaBICHYCCKUE PEIICHHS U OPraHN30BbIBATh UX BBIMOJIHEHUE;
- cobupath, 00pabaThIBaTh U MCIOJIH30BATh YIIPABICHYCCKYIO HH(DOPMAIIHIO;
- paboTaTb C YIpaBJIEHYECKON JOKYMEHTAlMeH, TIO0Jb30BaTbCsl 3aKOHAM, HOpMaMu U
MpaBUJIaMU aIMUHUCTPATUBHOM ACSITEIILHOCTH;
- pacmpenensaTh 00s13aHHOCTH U OTBETCTBEHHOCTH;
- HCIOJIb30BaTh METO/Ibl MOTHBAIIMU MTEPCOHAIIA;
- KOHTPOJMPOBATh M PETYIUPOBATH UCTIOJHEHUE TIJIAHOB.

Braoemy:

- HaBbIKaMH MPUMEHEHHS ONITUMAJIBHBIX ITOIXOI0B JIJIsl JUArHOCTUKH M aHAJIM3a PhIHKA;
- METOJaMH PYKOBOJICTBA MEPCOHAIIOM;
- HWHCTpYMeHTaMH 3(PPEKTUBHOTO YIIPaBICHUS MIPEANPUITHEM.

3. Kpartkoe coaep:kanne TUCIHHINIHHbI

Paznen 1. OcHOBBI ynipaBJieHUsl NIPeANPUATHEM

1.1 Beeoenue. Ilpeomem, memoo u cooeprcanue oucyuniunvl «Ocnoevl meneodyrcmenma
u mapkemunea». Teopus yHpaBlieHUs: YIpaBlIeHHE Kak MOTPeOHOCTh M Kak (pakTop ycrexa
JESTETPHOCTH, CYITHOCTh W COJEpP)KaHHWE YIPaBICHUS, MECTO TEOPHH YIPABJICHUS B CHCTEME
COBPEMEHHBIX 3HaHWUM, cCHenuduKa yIpaBICHUYECKON EATeTbHOCTH, COBPEMEHHBIE MPOOIEMBI
yrnpaBieHus. ['eHe3uc TeopuM YHOpaBiEHUS: YIPABIECHYECKUE PEBOJIONUU, BO3HHUKHOBEHHE
HAayYHOM TEOpUH YIpPAaBIEHUS, HUCTOKM W TEHIACHIMH PpA3BUTHUS POCCUIICKOTO YHpaBlIEHUS.
3aKOHOMEPHOCTH M TPUHLUIIBI YIPaBJICHUSA: CYOBEKTHUBHBIE U OOBEKTHBHBIE (DAKTOPHI B
yIpaBiIeHUH.

1.2 Cucmema ynpaenenus npeonpuamuem u ee cmpykmypa. Ouenka ¢pgpekmuenocmu
ynpaenenus. CucrteMa yNpaBlieHUS: MOHSTHE CHCTEMBI YIpPaBIIEHUs, pacmpenesneHue (yHKIHH,
MIOJIHOMOYUHN U OTBETCTBEHHOCTH, IIPUHIIUIIBI IOCTPOEHUS CUCTEM yrpaieHus. LlenTpanuzanus u
JelleHTpalIu3alysl  yIpaBjieHHs, JeJerHpoBaHUE I[OJIHOMOYUN B TIpoleccax YIpaBlICHUS.
OpranuzanuoHHasi CTpykTypa U ee BuIbl. OCHOBHblE MOHATUS A(PGEKTUBHOCTH YIPABICHUS.
[Tokazarenu 3¢pPpeKTUBHOCTH yIIpaBICHHUS.

Paszgen 2. OcHOBBI MEeHEIKMEHTA

2.1 Ilenu 6 cucmeme ynpaenenus. Pazpabomka cmpamezuit u nnanoe opzanuzayuu.
Lenu u uenenosnaraHve B yIpaBiICHUH: POJb LENA B OPraHU3aIMKU M OCYIIECTBICHUH MPOIIECCOB
yIpaBJeHus, Kiaccudukanus ueneil, mocTpoeHue IepeBa 1elieil; coueTanue pa3sHooopasus Lesei u
GyHKIMA MEHEI)KMEHTa; CHUCTeMa YIPAaBIEHUS IO LENsIM; CTpaTeruss U TaKTUKA YIpPaBIICHUS.
CylHOCTh, NPUHIMIBI M METOAbI IaHupoBanusa. [Iporecc BwIpaboTkH cTparerun. Dopmbl
TEKYIIEro MIaHUPOBAHUS.

2.2 Texnonocusa papabomku u npuHamusa ynpaenenueckux peuwienui. Pa3paboTka
yIpaBICHUECKUX  pEUICHWI: TMOHATHE M  KIacCUpUKAIUs  YIPABICHUYECKUX  pEUICHHH,
OCHOBOIIOJIATAIOIINE 3JIEMEHTHI JEATEIbHOCTH, YCIOBHS U KPUTEPUU MPUHATUS PEIIEHUI, MTpoLiece
Y MOJIEJI MPUHATHS YIPABJICHUECKUX PEIICHUH, peaTu3alus ypaBIeHYECKUX PEIICHUH.

2.3 Bnacmv ¢ cucmeme ynpaenenus. audepcmeo u cmuap ynpaeinenusn. OTHOIICHUS
BJIACTU B CUCTEME YIPABJICHUS: MOHITHE W THUIOJIOTHS BJIACTHU; BJIACTh M aBTOPUTET MEHEIKEpa;
npu3Haky, GaKkTOpbl M TPOSBICHUS HEYMPaBIIEMOCTH; HCTOYHUKH BIACTH B YIpPaBICHUHU
opraHu3alueii; MapTHEPCTBO B Mpoleccax MEHEKMeHTa. JIuaepcTBO M CTWIb YIPaBICHUSA:
nporeccsl GOPMUPOBAHUS U OCHOBHBIE COCTABIISIONIUE JTHAESPCTBA, (OpMaNbHBIE U HEDOPMAIIbHBIE
(bakTopHl NHAEPCTBA, MPOSBICHUE JTUACPCTBA B CTHIJIC YIPABIEHUS, TCHACHIUS Pa3BUTUS CTUIISA
yIpaBICHUS.
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2.4 MomueayuoHnHnsle 0CHO6bl ynpasienus u Konghaukmol. MoTuBauus IeSITEILHOCTH B
YIIPaBJIEHUH: MOTHBBI JEATEIHOCTH YEIOBEKAa M WX POJb B YIPABICHUH, OCHOBHBIC TMOHATHUS U
JIOTHKAa TMpolecca MOTHBAalMU, (akropbl (OPMUPOBaHHS MOTHBOB TpyJa; HCHOJIB30BaHHE
MOTHBALlMM B TPAKTHKE MEHEKMEHTa; (pakTopel 3((HEKTUBHOCTH MOTHBAIMU; COBPEMEHHBIC
KOHIICTIIMM MOTHBALMK. [pynmoBas OUHAMHUKA U KOH(MIMKTBI: POJb TPYNINBl B TOBEIACHUU U
NEATeIbHOCTH YeJIOBEeKa, (OPMHPOBAHUE TPYII, B3AaUMOJCHCTBHUS B TPYIIE W B OpPraHU3ALUU;
BO3HMKHOBEHHE, TMPOSBICHUE W PA3HOBUAHOCTH KOH(DIUKTOB, BIMSIHUE KOH(MIMKTOB Ha
yIpaBJiCHUE.

Pa3nes 3. OcHOBBI MapKeTHHTA.

3.1 Mapkemunz Kak cucmema ynpaeieHus, pezyiuposanus u uzyyenusa poinka. llonstue
MapKETUHTA, MPOUCXOKICHUE U CYIIHOCTh MAapPKETHHTa, Ie MapkeTuHra. OCHOBHBIE MPU3HAKU
MapKETHHTOBOTO CTHJIs ympaBieHus. Konuenmwm wmapketuHra. OCHOBHBIE BHIBI MapKETHHTA.
MapxkeruHrosas cpeza.

3.2 Komnnexc mapkemunza. Ocnosnovle mapkemunzoevie uncmpymenmot. Conepxanue u
mporecc ynpaeleHHs MapkeTWHroM. OCHOBHBIE (YHKIIMM MapKeTWHTra. ToBapHas, IIEHOBasd,
cObITOBass 1 KOMMYHHMKAIIMOHHAs MOJUTHKH (GUpMbI. ToBapHbIe cTpaTeruu. Pa3zpaboTka HOBBIX
TOBApOB.

4.  OO0beM yueOHOH TMCHUTIHHBI.

. B 3aueTHBIX B akanem. B actponom.

Bup yqeOHoO# paboTh! eIMHUIIAX yacax Jacax
O0masi Tpya0eMKOCTh JAUCHUIJIMHBI 10 2.0 79 54
yueOHOMY IJIAHY
KonTtakTHast padora (KP): 0,88 32 27
Jlexuunu (Jlek) 0,44 16 13,5
[Tpaxtuueckue 3ausatus (113) 0,44 16 13,5
CamocrositesibHas padora (CP): 1,0 40 27
CaMocTosATeTbHOE U3yUEHUE Pa3/IeIOB 1,0 40 27
JUACIUATIINHBI
Buja KoHTpoJIs: 3a4eT / IK3aMeH - 3auer 3auer

AHHOTanus padoyeil NporpaMMbl JMCUUILTAHBI
«OCHOBBI TEXHMYECKOT0 PeryJTHPOBaHUS U yIIPaBJieHHEe KAYeCTBOM B TeXHOJIOTHU
onomarepuasion» (b1.B.[1B.01.02)

1. Heab THCHMIJIMHBI — HAYYUTh CTYJICHTOB NMPUMEHSATh KOHTPOJBHO-U3MEPUTEIBHYIO U
UCTIBITATEIIbHYI0 TEXHHKY, METOJaM U CPEJICTBAM TEXHUYECKOTO PEryJIMpOBaHUs,
METOJIlaM KOHTPOJISI Ka4yecTBa BBIIYCKAEMOW NPOJYKIIMH, COBPEMEHHBIM CHCTEMaM
yIIPaBJICHUS KAYECTBOM.

2. B pe3yabrare u3ydeHHs IMCHHUILIMHBI 00yUYaloluiicsl Mo mporpaMMe 0aKkajaBpuarta
TOJIZKEH:

Obnadams cnenyromuMu npogheccuonanvnvimu (I1IK) komnereHusaMu:

— HCIOJIBb30BaTh HOPMATHBHBIC JOKYMEHTHI 10 KauyeCTBY, CTaHAAPTHU3AIMU U CEPTHPHUKAIIUU
NPOAYKTOB M WX W3AEIHHA, 53JIEMEHThl 3KOHOMHUYECKOIO aHaJln3a B MPAKTUYECKOH
nestensHoCcTH (TTK-3);

— CHOCOOHOCTBIO AHAJTM3UPOBATh TEXHUYECKYIO JOKYMEHTAlMI0, MoJ0UpaTh 000pyJOBaHUE,
TOTOBUTD 3asABKH Ha MPHOOpeTeHre u peMOHT obopynoBanus (ITK-9);

— aHaATU3UPOBATh TEXHUUYECKYIO TOKYMEHTAIMIO, T0I0MpaTh 000pyJ0BaHNE, TOTOBUTH 3asBKU
Ha npuoOperenne u peMoHT obopynoBanus (I1K-10);

— TOTOBHOCTb M3Yy4aTh HAayYHO-TEXHHUYECKYIO MH(OPMALMIO, OTEYECTBEHHBIN U 3apyOeKHBIN
ombIT 1o TeMatuke uccienoBanus (I1K-20).
3namu:
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- 3aKOHOJATeJIbHble M HOPMATHBHO IIPABOBBIE AaKThl, METOJMYECKHE MaTepuajbl [0
TEXHUYECKOMY PEryIupOoBaHUIO;

- TMEpCHEeKTUBbl TEXHUYECKOTO pa3BUTUSA M OCOOCHHOCTH JEATEIBHOCTH OpraHU3allNi,
KOMIIETEHTHBIX HAa 3aKOHOJATEIbHO-TIPABOBOM OCHOBE B 00JacTH TEXHUYECKOTO
peryaupoBaHus;

- OCHOBBI TEXHUYECKOTO PETYIUPOBAHUS.

Ymems:

- TMPUMEHSTh METOJbl M MPHUHIUIBI CTAaHAAPTU3AIMH TIPU pa3pabOTKe CTaHIAPTOB M JPYTrUX
HOPMAaTUBHBIX TOKYMEHTOB;

- TMPOBOAWTH  TOJATBEPXKJICHUE  COOTBETCTBUS  MPOJYKIMH, TMPOIECCOB M YCIYT
MIPEABSIBISIEMBIM TPEOOBAHUSIM;

- TMPUMEHSTH METOJIbl KOHTPOJIS U YIIPABIEHUS KaYeCTBOM;

- aHAJM3UPOBATh JIAHHBIE O KAYECTBE MPOIYKIIMU U OTIPEACTSATh MPUINHBI OpaKa;

- HCMOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTUM IS TUTAHUPOBAHMS W TPOBENEHUS PaboT 1Mo
TEXHUYECKOMY PEryTUPOBAHUIO.

Braoemeo:
- HaBBIKaMH UCTIOJH30BaHUS OCHOBHBIX HHCTPYMEHTOB YIIPABJICHHS KA4eCTBOM;
- HaBBIKaMH O(OPMIICHHS PE3YJIbTaTOB UCHBITAHUH W TNPUHITHS COOTBETCTBYIOIIHX

penieHuit;
- HaBBbIKaMH O(i)OpMJ'IeHI/ISI HOpMaTI/IBHO-TeXHquCKOﬁ JOKYMCHTAaIIUH.
3. Kpartkoe coaep:kanue TUCIHHNIHHBI

Pazgen 1.

1.1 Benenne. 3akoH P® «O TexHHYECKOM PeryJupoBaHUN».

Mepbl  TEXHHMYECKOTO  PEryJupOBaHUs, OCHOBaHHbIE Ha  3aKOHOJATEIbCTBE 00
OTBETCTBEHHOCTH 32 Ka4eCTBO M 0O€30MaCHOCTh MOCTaBIsEMON MPOAYKINHU («3aKOH O 3aIlUTe MpaB
noTpeourenein»).

1.2 HeoTBpaTMMOCTH OTBETCTBEHHOCTH M3IrOTOBHTE]s W OPraHM3aluM B LeNu
«U3rOTOBHTE/Ib- PO/IaBel- OTPeOUTEb.

HenoOpokauectBennass  mpoaykuusi. Mckaxennas uHdopmanus o  (akTuueckux
XapakTepucTukax npoaykuuu. danscuduimpoBaHHas npoaykius. OTBETCTBEHHOCTh MPOJaBLa U
WU3TOTOBUTEJIS.

1.3 loka3aTebCTBO J0OPOKAYECTBEHHOCTH peaju3yeMoil MPOAYKIMU H3TrOTOBUTEJIEM.
CBs3b MeX1Yy HAJTHYMeEM Jie(peKTa U BeJIMYMHO yiepoa.

KauecTBeHHas mpoayKiusi-ycnoBue BbDKMBaHUS (PUPM B KOHKYPEHTHOM 60phoe.

1.4. TexHuyeckoe peryJiMpoBaHue, OCYILIEeCTBJIeMOe TIOCYIapcTBOM B 00JacTu
0e30macHOCTH NPOAYKTOB. TexHHYecKHe pPerjiaMeHThl U OLleHKA COOTBETCTBHUSI.

Buner Texnuueckux periameHToB. CojepkaHHe TEXHHYECKHX periaMmeHToB. l[IpaBuna
MTOCTPOCHHUS.

1.5. ®opMbI TeXHMYECKOT0 PeryJIMpoBaHuS.

[ToaTBepxkaeHNE COOTBETCTBUS, TOCYAAPCTBEHHBIH KOHTPOIb, HAI30D.

1.6. AkkpeauTanus Kak (popMa rocyJapcTBEHHOI0 TEXHUYECKOT0 pPeryJupoOBaHusl.

Henn W mNpuUHIUOB aKKpeAWTAlUU. AKKpPEAWTallds OpPraHoB TO cepTudukanuu u
UCIBITaTeNbHBIX JTabopaTopuil. CepTudrKalMOHHBIE UCTIBITAHUS MIPH aKKpPEAUTAIllMU. 3apyOeskHas
aKKpeIUTaIlHs.

1.7. Mepbl, npeanycMaTpuBamoliie HCHOJIb30BaHHE T00POBOJILHBIX CTAHIAPTOB U
A00pPOBOJILHOM cepTHPHUKALUN.

KagectBo. Baenpenue cuctem kauectsa. OOyueHne u MHGOpMUpOBaHUE TOTPEOUTENEH.

1.8. lIpunuunbl 1 (popMbI NOATBEP:KAEHUSI COOTBETCTBHS. CXeMBI.

Pa3nen 2

2.1 Metoau4ecKkue OCHOBBI YIIPABJIEHUSI KAYeCTBOM.
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Craguu S>KHM3HEHHOTO LMKJIA NPOAYKIMU. MeTonasl OLIEHKM KadecTBa IPOAYKIHH.
CrangapTu3anusi B YIOpaBIEHUU KadyecTBOM - MexayHapoanblie cranpaptel cepuu  9000.
3apyOexHbBIN 1 OT€UeCTBEHHBIN OIBIT YIPABICHUS KauE€CTBOM.

Konnenmuus «BceoOriero yrpaBieHHs] KaueCTBOMY.

Mertposnorudeckoe odecrieueHre KayecTBa MpoayKIUH.

2.2/IuneH3upoBaHue. AKKpeIuTAlus.

3aKoH O JIMLIEH3UPOBAHUH.

2.3 CepTudukanus Kak npoueaypa noaTBepKIeHHs COOTBETCTBHS.

2.4 TIpuHUUNBI U (OPMBbI OATBEPKIEHUSI COOTBETCTBHS.

2.5 Cxembl cepTH(UKANMYT U IeKIAPUPOBAHNS.

Omnucanue cxeM jaekiapupoBanus (11-71) u cepTudukanuu.

2.6 JloOpoBoJIbHOE  TOATBepP:KAeHHE  COOTBETCTBHSA.  JKCIOpTHpYyeMass W
HMIIOPTHPYeMAasi NPOAYKIHS, NOJIeKAIAs 003aTeJIbHOMY NOATBEP:KIeHHIO COOTBETCTBHSI.

VYcnoBust BBO3a Ha Tepputoputo Poccum mnpoaykuuu, moJUIekKaiied o0s13aTenbHOMY
MOATBEPKIEHUIO0 COOTBETCTBUS.

4. O0beM yuyeOHOM TMCUMILIUHBI:

. B 3auernbIx B axkanewm. B acrponom.

Bup yqeOHoO# paboTh! eIMHUTIAX qacax yacax
O0masi Tpya0eMKOCTb JAUCHUIIMHBI 10 2.0 79 54
yueOHOMY IJIAHY
KonrTakTnasi pa6ora (KP): 1,0 36 27
Jlexumu (JIek) 0,5 18 13,5
[Tpaktuueckue 3ansatus (113) 0,5 18 13,5
CamocrositesbHas padora (CP): 1,0 36 27
CamMocTosTeThHOE H3YUCHUE Pa3IeIOB 1,0 36 27
TUCITUTITAHBI
Buja KoOHTpOJIsA: 3a4eT / IK3aMeH - 3auer -

AHHOTanus padoyeil NporpaMMbl JMCUMILTAHBI
«BpruncauTe/ibHasE MATEMAaTHKA B TeXHOJI0run 6uomatepuaos» (61.B./1B.02.01)

1. Heab AMCHUIVIMHBI — HAy4YUTh OOYYAIOIIUXCSA TEOPETUYCCKUM 3HAHHSM, W
MPAKTUYECKUM YMEHUSIM M HaBbIKAM HCIIOJIb30BaHUS COBPEMEHHBIX MaTEMaTHYECKUX
METOJIOB C NMPUMEHEHHEM TakeTa mMaTematudeckux nporpamm MATLAB nmns permenus
IIMPOKOTO KPyra 3a7a4y BEIYUCIUTEILHON MaTeMaTHKY.

2. B pe3yabrare u3yueHHs JMCUHHMIJIMHBI 00y4YalolUIUiicsl Mo mporpaMMe 0akajiaBpuara
JTOJIZKEH:

Obaaoams crnenyromumu npogeccuonanvuvimu (I1K) komnereHuusmu:

— CHOCOOHOCTBIO TMPOBOJWMTH AHAIM3 CHIPbS, MAaTEPHAJIOB W TOTOBOH MPOIYKIIUH,
OCYIIIECTBIIATH OIIEHKY pe3yiabTaroB ananusa (I1K-10);

— CHOCOOHOCTBIO TUTAHUPOBATh M TMPOBOJAUTH (DU3MYECKHE U XMUMHYCCKHE SKCIICPHMEHTHI,
MPOBOJUTH 00pPabOTKY MX Pe3yabTaTOB U OIICHUBATH MOTPEITHOCTH, BBIIBUTATh THUIIOTE3bI U
yCTaHABIUBATh IPAHUIIBI UX TPUMEHEHUs, IPUMEHSATh METOJIbI MAaTEMAaTUYECKOTO aHalu3a U
MO/JICTUPOBAHHUS, TEOPETUYECKOTO U IKCIIEpUMEHTaIbHOTO uccienoBanus (ITK-16);
3namu:

—  (U3UKO-XUMHUYECKHE U XUMUKO-TEXHOJIOTHYECKHE 3aKOHOMEPHOCTH IPOTEKAHUS IPOIIECCOB
W3MEHEHHsI arperaTHoro COCTOSIHHMSI Tapo(raso)-KUJIKOCTHBIX CHCTEM, pPEaKTOPHBIX
MIPOIIECCOB M OCHOBHBIX MTPOLIECCOB pa3esieHHs] XUMHUUECKOH TEXHOJIOTHH;

— METO/bI ¥ AITOPUTMBI KOMITBIOTEPHOTO MOJISTUPOBAHUSI OCHOBHBIX MPOIIECCOB XMMHUECKOMN
TEXHOJIOTHUH U TEXHOJIOTHYECKUX CXEM XUMUYECKHX MTPOU3BOJICTB;
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— TMPUHLMUIBl TPUMEHEHHUS] METOJIOJOTMU  KOMIIBIOTEPHOTO  MOJCIUPOBAHUS  XUMHKO-
TEXHOJIOTHYECKUX  MPOLECCOB MNP  aBTOMATU3HUPOBAHHOM  IMPOEKTUPOBAHUU U
KOMIBIOTEPHOM YIIPaBICHUU XUMUYECKUMHU IMPOU3BOJICTBAMH.

Ymems:

— pemaTh 3a7auyd KOMIIBIOTEPHOTO MOJICTUPOBAHUS MPOIECCOB Mapo(raso)-KUAKOCTHBIX
paBHOBECHI1, a0COPOIHMH, TUCTHUIAINH, PEKTHPUKAIIUN U KUTKOCTHON IKCTPAKIINH;

— TMPUMEHSTH TOJIYYCHHBIC 3HAHUS TPH PEIICHUH TMPAKTHYECKUX 3a7a4 KOMIIBIOTEPHOTO
MO/ICTUPOBAHUSI OCHOBHBIX MPOLIECCOB XUMHUYECKON TEXHOJIOTHH U TEXHOJOTHUYECKHX CXEeM
XUMHUYECKUX TTPOU3BOJICTB.

Braoemy:

- METOJIaMH MPUMEHEHHS CTaHJAPTHBIX MaKeToB mpukiagHbeix nporpamm (IIII1) u nmakeros
Mogenupytomux nporpamMm  (IIMII) s MonenupoBaHMsT OCHOBHBIX — IIPOLIECCOB
XUMUYECKON TEXHOJIOTUM U TEXHOJOTHUYECKUX CXeM XUMHUYECKUX MPOU3BOJICTB.

3. Kpartkoe coaep:kanue THCIUNITHHBI

Beenenue. Llenn n 3anaun xypcea. KpaTkuil HCTOpHYECKH OYEpK pa3BUTHUS OTEUYECTBEHHOU
1 3apyO€KHOU BBIYUCIUTEIIBHOM MaTeMaTuku. OCHOBHBIE TaIlbl Pa3pab0TKHU U peaTnu3aiuu
QITOPUTMOB Ha KOMITBIOTEPAX.

Pasznen 1. BplumciaurtenbHas MaremaTtuka. OCHOBHbIE JTamnbl: pa3padoTka u
peasiu3anusi aJIrOPUTMOB Ha KoMmbloTepax. Cucrema komnbrTepHoil matematuku (CKM)
MATLAB nast peunieHust 3a1a4 BHIYMCJIUTEIbHOM MaTEeMATHKU.

Tema 1.1. Coznanue M-nporpamMm M _OCHOBHbIE OmepaTopbl M-si3blka NPOrpaMMHpPOBAHUSA

MATLAB. BapuanTel cCTpYKTYpbI iporpamMm Ha MATLAB.

Opranusanus pabouero crosa Desktop Layout;

Ocuosuslie oneparua B Command Window;

OcHoBuble oneparuu B Editor;

JIuneitHO opraHM30BaHHAsI MpOTpaMMa (aJrOPUTM);

BeTBiieHHs ¢ OTHMM YCIIOBHEM, HECKOJBKUMH YCJIOBHSIMH, BJIOKEHHBIC, CO CIIUCKOM YCIIOBHIA. if,

switch; morudeckue oneparuu and, or, not;

[[uknbl cO CYETYMKOM, C MPEIYCIOBHUEM, C NOCTYCIOBHEM, C MPEpPhIBAHUEM IMOJIHBIM U

NpepbIBAHUEM YaCTHYHBIM, C 33J[aHHBIM IIArOM CYETYMKA, C OTIACIbHBIM OTCUETOM HTeparuii; for,

while, break, continue; ¢ BeI30BOM (QyHKIIHIA; ¢ qraaoroM ¢ mojs3osareiaem B Command Window u

B CIIELIMAJIBHBIX IUAJIOTOBBIX OKHAX;

Tema 1.2 CraHgapTHble W HeCTAHAAPTHBIE HKIMM _M-f3bIKka NPOrpaMMHUpOBAHUS M

ocHOBHBbIe pematesu (solvers) MATLAB.

dyHKIME ¢ TpadHUEeCKUM BBIBOJIOM pe3yiabTatoB; plot, subplot, surf, mesh, polar;

DyYHKIUHU ¢ YUCITIOBBIM BBIBOJIOM pe3yiabTatoB B Command Window;

OYHKIINHU C 3aMUCKHI0 PE3YIbTATOB B (aili;

OyHKIMH, BIOKEHHBIE B TJIAaBHYIO (PYHKIIHIO;

@YHKIUHU C IEPEMEHHBIM YHCIIOM apTyMEHTOB;

OyHKINH, BBI3BIBAIOIINE IPYTYIO0 QYHKIMIO, UM KOTOPO MepelaHO KaK apryMeHT;

Pazgen 2. BexkTopel u Marpunbl. CucreMa JMHEHHBIX ajJred0pamyecKux ypaBHEHHi
(CJIAY).

Tema 2.1. OOpaTHasg MATPULIA. YMHOKEHHE MATPHIL

Omeparop inv;

Omeparopsi Strcat, int2str, numa2str;

Omeparopsr length, min, max, mean, sort;

Omneparopst dot, tril, triu, eye, zeros, ones, diag;

Omneparopsi rand, linspace, logspace, repmat;

Omeparopsl Size, det, trace, norm;

Tema 2.2. Metoa I'aycca. MeToa nNpoCThIX UTePaLHii.

Omeparopst linsolve, rank, eig;
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Tema 2.3. O0VCJI0BJIECHHOCTH CUCTEMbI. YHCJ10 00YCJIOBJIEHHOCTH.
Omneparopsl cond, rcond,;

Paznen 3. OOpadorka pe3yjbTAaTOB H3MepPeHHMs OJHON BeJWYHHBI.

byHkuun
Tema 3.1. Kpurtepuii CTbl01eHTA.
Omneparopsi polyfit, polyval;
Tema 3.2. AInpoKcuMAaIus.
Omneparop Isgcurvefit;
Tema 3.3. UHTEpnOasinmsi.
Omneparopsl interpl, linear, spline, nearest;
Paznen 4. Unc/jieHHOe MHTerpHpOBaHue
Tema 4.1. MeToabl NPSIMOYI0JbHHKOB
OmnepaTopsl SUM, mean;
Tema 4.2. Meroabl Tpanenuii
Omnepatop trapz;
Tema 4.3. Meroa CuMincona
Omneparop quad, int;
Tema 4.4. Meroa HuloTtona-Korteca 8 mopsinka
Omneparop quads;
Pa3znesn 5. YpaBHeHue ¢ 0HMM HeM3BECTHBIM
Tema 5.1. Meroa jiejieHHs TONMOJIAM
Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa kacaTeJbHbIX
Omneparopsl roots, poly, fzero;
Pa3znen 6. Cucrema HeJIMHEHHBIX YPaBHEHU
Tema 6.1. Meroa HuioTona-Padcona
Omneparopsi solve, diff, subs;
Tema 6.2. MeToa IPOCTHIX UTEPALMIA.
Omneparopst simplify, collect, pretty;
Pa3znen 7. OqHomepHasi onTUMHU3ANUAS
Tema 7.1 MeToabl 0THOMEPHOH ONTHMH3AIMH
Omneparopst fminbnd;
Pa3znena 8. MHoromepHasi onTuMu3anus
Tema 8.1 MeTo1bl MHOTOMEPHOH ONITUMHM3ALUMA
Omneparopsl fminsearch, linprog, fmincon;
Pa3nen 9. lu¢pepennuaibabie ypaBHEHHUS
Tema 9.1 MeTtoanl pemienusi auddepeHnaJIbHbIX VPABHEHHIA.
Omneparopsl dsolve, diff;
3akiroueHue. 3aKIIOUUTEIbHAS JIEKIHS 110 TIOJBEICHUIO UTOTOB Kypca.
4, O0beM y4eOHOI TUCHUNIMHBI:

IIpudanxkenne

B 3au. B akagem. | B actponom.
Bupl yaeGHOM paboTh eAHULAX gacax yacax

OO0masi Tpy10eMKOCTh M CUUILIHHBI MO
Y4eOHOMY IJIAHY

3 108 81

KonraktHas padora (KP): 0,9 32 24

JlaGopatopusie 3ansaTus (J1ab) 0,9 32 24

CamocrositesbHas padora (CP): 2,1 76 57

ITonroToBka K 1a00paTOPHBIM 3aHATUSAM 1,05 38 28,5

CaMocTOSTeIIbHOS HU3YUYCHHC pa3aciioB

1,05 38
Kypca

28,5

Buja koHTpOJA: 3a4eT / IK3aMeH 3auer
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AHHOTanus padoyeil NPOorpaMMbl JUCIHUITHHBI
«/luckpeTHasi MaTeMaTHKA B TexHoJorun ouomarepuaios» (b1.B.J1B.02.02)

1. Heap aucuMmJuHbl — (GOPMUPOBAHUE Y CTYAEHTOB CHCTEMBI OCHOBHBIX MOHSTHIA,
WCIIOJIB3YeMBIX  JUISI  MOCTPOCHHUS  BAXKHEHIIMX MAaTEMaTHYECKHX  MOJEICH, U
MaTeMaTHYEeCKUX METOJIOB JIJISl OMTMCAHUS PA3IUIHBIX TPOIIECCOB.

2. B pe3yabTare u3yyeHHs JUCHUIJIMHBI 00yYaOUIMiics M0 MporpaMMe 0aKkajaBpuara
JOJIKEH:

Obnadams cneayromumu npogheccuonanrvhvimu (ITK) koMneTeHIUsAMH

— CHOCOOHOCTHIO TMPOBOJUTH aHAIM3 CHIPhS, MATEPHAIOB M TOTOBOM MPOIYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3yibraToB ananu3a (I1K-10);

— CIOCOOHOCTHIO TUIAHUPOBATH WM TIPOBOJUTH (PH3MYECKHE M XUMHUYCCKHE IKCIECPUMEHTHI,
MIPOBOUTH 0OPaOOTKY MX PE3yJbTATOB M OIEHUBATH MOTPEITHOCTH, BBIJIBUTATh TUTIOTE3HI U
YCTaHABIIMBATh TPAHUIIBI MX TPUMEHEHHUS, TPUMEHSATH METO/Ibl MATEMAaTHICCKOTO aHAIN3a U
MOJICITUPOBAHUS, TCOPETUUYCCKOTO U dKCIIEpUMEHTaIbHOTrO uccaenoBanus (ITK-16).
3namo:

— OCHOBHBIC IOHSATHS W METOJABl JUCKPETHOH MAaTeMaTHKH, MaTeMaTHYCCKUX METOJIOB
penreHus nmpodecCHoHATBHBIX 3a7ad.

Ymems:

— TPUMEHSITh MAaTEMaTHICCKHE METO/IbI TIPU PEIICHUH THUIIOBBIX MPO(PECCHOHAIBHBIX 3a]1a4.
Braoems:

— METOJaMH TIOCTPOSHHUS MAaTeMaTHYCCKOW MOJIEIHM THIOBBIX MPO(EeCCHOHANBHBIX 3a/1a4d U
coJiepKaTeIbHON HHTEPIIPETALUY OTYyYEHHBIX PE3YIbTaTOB.

3. Kpartkoe coaep:xkanue TMCHUNIHHBI!

Beenenue.
Ponb nuckpeTHON MaTeMaTHKU IpU pa3pabOTKe U FKCIUTyaTallii XUMUKO-TEXHOJOTHYECKUX
CHCTEM.

1. JJIeMeHThI TEOPHUH MHOKECTB M ajiredpanyeckue CTPyKTyphbl.

BBenenue B QUCKpeTHYI0 MareMaTuky. Poib JUCKpeTHOIl MaTeMaTHKHU MpH pa3padoTKe U
AKCIUTyaTallMl XUMUKO-TEXHOJIOTHUECKUX CHUCTeM. MHOKeCTBa, OTHOIICHUS U (PYHKUUU. 3aJaHue
MHOKECTB M OCYILeCTBIEHHE omnepauuid Hag HUMU. CriocoObl 3amanus. Onepauuu oObeIuHEHUS,
[IEPECEUYCHMs, PA3HOCTHU, JOMNOJHEHUS U JEKapTOoBa NPOU3BEACHUSA. AKCHOMAaTUKA TEOPUHU
MHOXecTB. AnreOpa Kantopa. MuHuUMU3amus MpeacTaBICHU MHOXECTB. [[narpammbl Diinepa-
Benna. bunapubie otHomeHus. CriocoObl 3aqaHusi OMHAPHBIX OTHOIIEHUH. CBOWCTBA OMHAPHBIX
oTHomieHuil. Pa3OueHus. OTHOLIEHUS SKBUBAJICHTHOCTH U mopsanka. llpencraBneHue N-apHBIX
OTHOIICHUI OuHapHBIMU. AnreOpa oTHomeHUH. OyHKuUU. VHBEKIMS, CIOPHEKIUS U OHEKIUS.
Anrebpanveckue cTpyktypbl. [lomyrpynmbel. Monouasl. ['pynmsl. Iloarpymmer. Huxinueckue
rpynnbl.  ['pynmel  monactaHoBok. M3omopdusm rpymmn. CmexHble KIAcChl MO  HOJTPYIIE.
Hopmansnsie nenurenu. @akrop-rpynmnsl. Konbsua: onpenenenus, cBoicTBa, npumepsl. 1o

2. DJieMeHThI Teopum rpagdos.

I'padbr. 3amanme u xapaktepuctuku rpadoB. Bugsl rpados. I[loarpadsl. Matpuiibt
CMEXHOCTH M MHUUJAeHTHOCTH. Crenenn BepumH. Mapuipytel enu. [Huknel. Pacctosinne mexny
BepmHamu. [luamerp u pamuyc rpada. YHapHble M OWHapHbIE oOTmepanuu Haa rpadami.
HononHenue rpada. Yaanenue u goOaBlieHHe BEpUIMH. YJaleHue M Jo0aBiieHue pedep.
OtoxnectBienne BepuinH. Pacmiennenue BepmnH. O6weannenue rpados. [lepecedenue rpados.
KomnoneHTsl  cBsizHOCTH. MocTel. Bepmmuuas u  pebepHast  cBsizHOCTh.  CBS3HOCTH
OpUEHTHUPOBAHHBIX TpadoB. ANTOPUTM BBIYHCICHHS CBS3HOCTH. BHYTpPEeHHsISI yCTONYHMBOCTS.
BepmmaHoe yncno HezaBucumocTH. PebepHoe umcio He3aBHCHMOCTU. BepummHHOe u pebepHoe
nokpeiTie rpada. BuemHsas yctolumBocTh. BepmmuHHOe U pebepHOe UYMCIO BHEUIHEH
ycroiunBocTd. [{ukibl U pa3pesbl. DiepoBbl LUKIBL. |'aMUIbTOHOBBI LUKIBL. [lmaHapHOCTh U
yknaaka rpagos. I'panu mockoro rpada. Packpacka rpagos. Xpomaruueckoe uucio. ['unoresa
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yeTbIpex Kpacok. [lepeBbs. Onpenenenus. CpoiictBa. Teopema Ko, @yHaaMeHTanpHas cucTeMa
nuki0oB. OCTOB HauMMEHBILErO Beca. YNOPSAOYECHHbIE JepeBbs. bunapHble naepeBbs. JlepeBbs
COPTUPOBKU. AJITOPUTM TIOUCKA B IEPEBE COPTUPOBKH.

3. ByJseBsl pyHKImm.

Anrebpa noruku. bynesel ¢pynkuuu. CrnocoOsl 3amanus. byneBsl GpyHKIMM OJHON M ABYX
IIEPEMEHHBIX U UX cBoicTBa. DopMmynbl OyneBoit anredpsl. OCHOBHBIE 3aKOHBI OyJI€BOM aireOphl.
OkBUBaJIEHTHOCTh (GopMmyia. IlpuHuun pasoiictBeHHOCTH. COBEpIIEHHbIE JU3BIOHKTUBHBIE U
COBEpILICHHBbIE KOHBIOHKTUBHBIC HOpMaibHble (QOpMbl. CHCTEMBI 3JEeMEHTapHBIX OYIIEeBBIX
¢bynkuuii. DyHKIMOHATHHO TIONHBIE CHUCTEMBI 3JEMEHTapHBIX OyneBbIX (yHKuuid. I[Ipumepsr
(YHKIIMOHATBHO TIOJHBIX 0a3ucoB. BakHele 3aMKHYTBIE Ki1acchl. Teopema o GpyHKIIMOHAIBHON
nosiHoTe. MuHuMmI3anus OyneBbix (GyHkiwid. CokpameHHast, TyMMKOBas U MUHUMAaJbHasE (OPMEI.
Kapter Kapno. Meton coderanus uHIekcoB U Meton KyaitHa. MuHMMM3aus KOHBIOHKTUBHBIX
HOpMaJIbHBIX (GopM. O030p TPHIOKEHUN JUCKPETHOW MaTeMaTuku. Pa3paboTka s¢dekTuBHOTO
MaTeMaTHYeCKOIro, MPOrpaMMHOI0, HHPOPMAIIMOHHOTO U TEXHUYECKOro 00ecreyeHus Ha OCHOBE
METO/I0B AUCKPETHOW MaTeMaTHKH.

5. UcunciieHue BBICKa3bIBAHMM.

BBenenne B maremaTmyeckyro JIOTMKY. KpaTkme cBeAeHMs W3 MCTOpPUM MAaTeMaTH4eCKOM
moruku. Ponb MaremaTMueckod JIOTUKM TpU  pa3paboOTKe M IKCIUTyaTallMM  XUMHKO-
TexHoJoruyeckux cucteM. dopmaibHble akcuoMaThyeckue cucTeMbl. CHMBOJBI, BbIpaXKEHUS,
¢dbopmynbl, akcuoMbl. [IpaBuiio BbIBOJA, HETIOCPEACTBEHHOE CIIEACTBHE, BBIBOJ, TeopeMa. Jloruka
BbICKa3biBaHuil. Jloruueckuii BbiBOjA. AkcHoMBL. [IpaBuimo modus ponens. Teopema IemyKnuu u
npaBmwio cwiorusma. [lonHora n HempoTuBopeunBocTh. HezaBucumocts akcuom. Paspemumoctsb
teopun. [pyrue akcuomaruzauuu. [IpoBepka BBIBOJIUMOCTH C MOMOIIBbIO UCTUHHOCTHBIX TaOIHUII.
CexBennnn ['ennieHa. Moaens mupoB Kpunke. Meron pesomtonumii PoouHcona. Meron kiay3
Bonra. O6partnsriit MeToa MacinoBa (0aronpusTHeIX HAOOpOB).

6. UcunciieHne NMpeIuKaTOB M HeYeTKAaA JIOTHKA.

Jloruka mnpenukaToB. ABTOMaTH3alus JOTMYECKOTO BbIBOJA. llepeMeHHBle, (QYHKIMH,
TEPMBbI, IPEAUKATHI, KBAHTOPbI, GopMyiibl. O0nacTe neiicTBus kBaHTOpa. CBOOOHBIE U CBA3AHHBIE
nepeMeHHble. MHTEprpeTanuu, paBHOCUIBHOCTh. Pacmo3naBanme ooOme3sHaunmoctu. [IpoGiema
pa3pelIuMOCTH. AKCHOMBI W IIpaBWJa BBIBOJA HCYMCIEHUS IPEIUKAaTOB. TeopeMa AeTyKIHH.
HenpoTtuBopeunBOCTh M MOJHOTA. BbhIHECEHHE KBAHTOPOB U NpeABApEHHAs HOpMalbHas (Qopma.
CkyneMoBckue craHaapTHele (opMmbl. OpOpaHOBCKMII yHMBEpPCYM M Teopema OpOpaHa.
[ToncranoBka u yHudukanus. Merosa pe3otonuii 1 ero nojHota. CTparerud MeToaa Pe30IOIN.
Ju3broHkThl XopHa. [IpuHnun noruueckoro nporpammupoBanus. Hedetkne muoxectsa. Heuetkas
noruka. [lossienue u cyrp HeueTkocTH. Popmam3anus He4eTKOCTH. DYHKIMS NPUHAIIEKHOCTH.
JIunreuctuyeckas nepemenHas. Onepanuu HaJl HEUETKUMU MHOXecTBaMu. HeueTkas apupmeTuka.
Mertoap! nedaz3udurannu. Heuerkue otHomenus. CTaHJjapTHbIE HEUETKHE JIOTMUECKUE ONEPaLUH.
Heverkuii BbIBOA. CTEneHM HCTUHHOCTUM M CTENEHU YBepeHHOCTH. HedeTkuil anHanmor merona
PE30ITIOIIHIA.

7. Koneunbie aBToMaThl, MaliMHbl Thiopunra-Ilocra, cji0:KHOCTH BHIYHUCIEHUIA.

OneMeHThl Teopuu aBTOMaToB. [loHsATHE aBTOMAaTHOro IMpeoOpa3oBaHUs HH(DOpPMALUU U
KoHeuHoro aBromara. CrnocoOsl 3a1aHust aBToMaroB. ABToMaTtel Munu u Mypa. IlporpamMmMuas u
anmapaTHas pealu3alnys aBTOMATOB. ODKBUBAJCHTHOCTh M MHHUMH3aLlds aBTOMATOB. MalnHel
Teropunra-Ilocra. ®opmanuzanus HOHATHS anroputMa M (GopMaibHbIE MOJEIH aJrOpPUTMOB.
Mamuna TeropuHra: omnpesneneHus, cBoiicta, rpadsr nepexonoB. Mammna Ilocra. IIporpammsl
s mamuH. [Ipobnema pacnoznaBanus. [Ipobiema ocTaHOBKH. ANTOPUTMHUYECKH HEpa3pelinMble
npo6sembl. CIOXKHOCTh aJrOPUTMOB. Mepbl CI0XXHOCTH. BpeMeHHass U €eMKOCTHasi CIOXHOCTb.
AcUMITOTHYECKAS CIOXKHOCTb, NOPSAJOK CIIOKHOCTH, CIOKHOCTb B CPEAHEM M B XYJIIEM CIIydae.
TpynHopaspemmumelie 3agaun. HenerepmunupoBanHas mamuHa Teropunra. Kmacesr P u NP. NP-
nosiHble 3a7auu. NP-mosHoTa mpo6aembl BBIMOJIHUMOCTH (OPMYIT JIOTUKU BbICKa3biBaHU. O030p
IIPWJIOKEHUH MaTeMaTHYeCKOM JIOTHKU. HampaBieHus Hcrosb30BaHMs anmapara MaTeMaTH4eCcKon
JIOTHKHU B 3a/a4ax MpakTudeckoil nHpopmatuku. Crneundukanus 1 BepuUPHUKAIM MPOrPaMMHO-
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anmapaTHBIX MPOEKTOB, JOTUYECKOE MPOrPAMMUPOBAHKE, IOCTPOCHUE OHTOJIOTHM, SI36IKUA OOIIECHUS
MHTEJUICKTYaJIbHBIX areHTOB.
4. O0beM y4ueOHOU TMCHUIITHHBI:

B 3au. B akagem. | B actpoHOoM.

Bupl yueOHOI paboThI eAMHULIAX qacax qacax
OO0mas TpyA0eMKOCTh IMCUMIIJIMHBI 110 3 108 81
Y4eOHOMY ILIAHY
Konraktnas padora (KP): 0,9 32 24
JlabopaTtopusbie 3ansatusi (J1ab) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
[ToaroToBka K 1a00PATOPHBIM 3aHATHSIM 1,05 38 28,5
CaMoCTOSATETFHOE U3YUCHHUE Pa3/IeioB 1,05 38 28,5
Kypca
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer -

AHHOTaUus padoyeii MPOrpaMMbl THCHUTIIHHBI
«/lonoiHUTEIBHBIE TJIaBbI (PU3UKH B TeXHOJI0ornu 6momarepuason» (b1.B.J1B.03.01)

1. Heap mmcuMniauHbl — IpuodpeTeHre 00yJaromuMUCcs 3HaHUM 110 OCHOBHBIM pa3jeiam
(GU3NKK M YMEHUIO TPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCIUTUIMHAX.

2. B pe3yabTaTe u3y4yeHusi JUCHHUIJIMHBI 00y4YaIOIIHUIics MO MporpaMMe fakajaBpuaTa
HOJIAKeH:

Obnadams cnenyromumu npogheccuonanvrvimu (I11K) komnereHusIMu:

— CHOCOOHOCTHIO IUIAHHUPOBATh M MPOBOAUTH (HU3WYECKHE SKCIEPUMEHTHI, IMPOBOIUTH
00pabOTKy HUX pe3ylnbTaTOB U OLEHUBATh IOTPEUIHOCTH, BBIJIBUIaTh THUIOTE3bl U
yCcTaHaBIMBaTh rpaHuilsl ux npumeHenus (I1K-16);

— TOTOBHOCTBIO HCIOJB30BaTh 3HAHHUS OCHOBHBIX (U3MYECKUX TEOpUH [UIsl pELIeHH
BO3ZHUKAIOMIMNX (PU3NUYECKUX 33124, CAMOCTOSITEILHOTO MPUOOpEeTeHUsT (PU3NUECKUX 3HAHUM,
JUIS TIOHUMaHUS MPUHIUIIOB pabOThl MPUOOPOB U YCTPOMNCTB, B TOM YHUCIIE BBIXOSIINX 32
IpeIeNbl KOMIIETEHTHOCTH KOHKpeTHOTO HarmpasieHus (ITK-19).
3namo:

- (¢u3nuecKkue OCHOBBI KBAHTOBOW CTAaTHUCTHKH (MCXOIHBIE «0a30BbIE» IMOJIOKECHHUS,
OCHOBHBIE KBAaHTOBBIE CTATUCTUYECKUE PACIIPEICIICHNUS);

— DIJIEMEHTHI 30HHOI TEOPUHU MPU TPAKTOBKE PA3TUYHBIX CBOMCTB METAUIOB, IUIIEKTPUKOB U
MOJIYTIPOBO/IHUKOB;

— 0a3oBble (hU3MUECKHME TIOHATUS O KBAHTOBBIX TEOPHSIX TEINIOEMKOCTH (HAa MpUMeEpe
KPUCTAIIMYECKUX TeN);

— oaneMeHThl Gu3MKK TBEPAOTO Tena (MCXOAHBIE TOHATUA O KpuUcCTaiorpaduu, TUIax
KPUCTAINIMYECKUX  CTPYKTYp; CBEACGHHUA O SBIEHUM U  KBAHTOBOM  TPaKTOBKE
CBEPXIIPOBOAUMOCTH).

Ymemn:

— TpPUMEHSATb  HUCXOJHBbIE  (u3Mueckue  (TEOpPeTUUECKHE) 3HAHUS  IpPU  PEIICHUU
npoeccuoOHaNbHBIX 3a/1ay;

— TPOBOJUTH OLIEHOYHBIE PACUYETHI M OCYIIECTBIATH (HAa KaueCTBEHHOM YPOBHE) aHalu3,
HaOJI01aeMBbIX SIBIICHUH.

Braoemy:

— HaBBIKAMH OOOCHOBaHHUS CBOMX CYXAEHHUH, YTO CHOCOOCTBYET MpPaBHJILHOMY BBIOOpY

METOAUKH NTPOBOJUMOTO CTYJIEHTOM HCCIIEI0BAHUS.

3. Kpartkoe conepxxanne IuCUMIIMHBI:

1. Dj1eMeHTbI KBAHTOBOM CTATHCTHKH
DneMeHThl KBaHTOBOHM cTaTucTHKH. KBaHTOBas cucTeMa W3 OJMHAKOBBIX dacTHil. [lpuHImmn
TOXJAECTBEHHOCTH OJMHAKOBBIX YacTHLl. CUMMETpUYHbIE U HECUMMETPUYHbIE BOJTHOBbIE (DYHKIINH,
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OTIHMCBIBAOIIME COCTOSHUS TOXKAESCTBEHHBIX MUKpodacTHil. bo3onsl u pepmuonsl. [Ipunnun [laymnm.
KBanrtoBble cTaTucTHueckue pacupenenenus boze-Oiinmreiina u @epmu- Jupaka. BoipoxkaeHHbIM
AJIEKTPOHHBIN ra3 B KpUcTajiax (MeTasuibl).

2. Mera/ibl, AM3JIEKTPMKH H IOJYNPOBOJIHUKH € TOYKH 3PeHHS 30HHOH Teopun
OHeprerudeckue 30Hbl: craTucTuka ®epmu-/lupaka, sHeprus @epMu. DIEKTPOH B IEPUOIUIECKOM
noJie Kpuctaiia: 3pdekTuBHas Macca AEKTPOHA.

3. DuieMeHTHI GU3NKH TBEPAOIO TeJa.

Ousuka TBEpHoro Tema (DTT): ompeneneHue, CBA3b C JAPYTUMHU  JUCHUIUIMHAMHU, OOBEKTHI
W3yueHHs, Kpyr pemaeMbix 3amad. CBs3p ¢ Kpucrawwiorpadueil, KpucTaioQu3uKoil u
kpuctasmoxumueil. KonnencupoBannoe coctosuue. [lonxon k onucanuio TBEpABIX Tei. CTpyKTypa
KpucTtayioB. CUMMETpHS U PU3NYECKHE CBOMCTBA KPUCTAILIOB. THUIBI KPUCTANIMYECKUX CTPYKTYP
(oOmast xapakrepuctuka). [ImoTHbIe ynakoBKM: KyOMuecKasl U rekcaroHajibHas (Ha KaueCTBEHHOM
ypoBHe). [IoHsATHE O CBEPXITPOBOAMMOCTH (KBAaHTOBbIE IIPECTABJICHNS HA KAYECTBEHHOM YPOBHE).

4. O0beM yueOHO T CHUTIIHHBI
B 3au. B akanem. B actponom.

Buiel yueOHOM paboThI eIUHULIAX yacax Hacax
O0mas Tpya10eMKOCTh AU CHMIJIUHBI 110 30 108 81
y4eOHOMY TIAHY ’
KountakTHas padora (KP): 0,8 32 24
Jlekruu (JIek) 0,4 16 12
[IpaxTuaeckue 3anstus (113) 0,4 16 12
CamocTosiTenbHas padora (CP): 1,2 40 30
Bua xoHTpoJisi: 3a4eT / IK3aMeH 10 JK3aMeH JK3aMeH

' (36) (27)

AHHOTanus padoyeil NporpaMMbl JMCUMILIHHBI
«Snepnas puznka B TexHosorun 6uomarepuason» (b1.B.J1B.03.02)

1. Heap aMCHUNIMHBI — TpUOOpeTeHHE OOYYaIOUIMMHUCA 3HAHUW MO OCHOBHBIM
paznenaM (UMK U YMEHHUIO NPUMEHATh MX B JIPYITHMX €CTeCTBEHHOHAYYHBIX
JUCHUILTAHAX.

2. B pe3yabTare wu3yYeHUs] UCHMILUIMHBI OOydYalolIWiics MO mNporpamMme
0akaJjiaBpuaTa J10JIKeH
Obnadams cnenyromumu npogheccuonanvrvimu (11K) komrnereHusamMu:

— CHOCOOHOCTBIO IUIAHUPOBaTh M TPOBOJUTH (PU3MUYECKHE JKCIIEPHUMEHTBI, IPOBOJUTH
00pabOTKy WX pE3y/JbTaTOB M OICHHUBATh TOTPEIIHOCTH, BBIJIBUTATh THUIOTE3bl U
yCTaHABJIMBATh rpaHuilbl ux npumenenus (ITK-16);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (U3MYCCKUX TEOPUHM JIJIs pEIICHUH
BO3HUKAIOIIMX (PU3MYECKHX 3aJ1a4, CAMOCTOSITEIIBHOTO PUOOpeTeHusT (PrU3nIecKux 3HaHUM,
JUTs. TOHUMAaHWMsI IPUHIMIIOB PabOThl MPHUOOPOB U YCTPOKMCTB, B TOM YHCJIE BBIXOJSIIUX 32
npeIeNbl KOMIIETEHTHOCTH KOHKpeTHOTO Hampasienus (ITK-19).
3namo:

- (u3nuecKkue OCHOBBHI KBAHTOBOW CTATHUCTHKHU (MCXOJHBIE «0a30BBIE» IMOJOXKEHUS,
OCHOBHBIE KBAaHTOBBIE CTATUCTUYECKHE pacpe/ie/ieHus);

— DIJIEMEHTHI 30HHOU TEOPUHU MPU TPAKTOBKE PA3IMUYHBIX CBOMCTB METAJIOB, AUIIEKTPUKOB U
MOJIYTIPOBO/IHUKOB;

— 0a3oBble (hU3MUECKHE TIOHATHUS O KBAHTOBBIX TEOPHSIX TEIIOEMKOCTH (HA MpUMEpe
KPUCTAITMYECKUX TeN);

— o2neMeHThl (Gu3MKU TBEPAOTO Tena (MCXOJHBIE TOHATHUSA O KpHcTauiorpaduu, TUMAX
KPUCTANIMYECKUX  CTPYKTYp; CBEIEHHUS O SBICHHM ¥ KBAaHTOBOM  TPAKTOBKE
CBEPXIIPOBOJMUMOCTH).
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Ymems:
— TMpPUMEHATh  HCXOMHBIC  (u3mueckue  (TECOPETUYECKUE) 3HAHUS  TPU  PEHICHUHU
npodeccuOHANIBHBIX 33]1a4,
— TMPOBOAUTH OLIEHOYHBIE PAcU€Thl M OCYLIECTBIATH (HA KAYECTBEHHOM YPOBHE) aHAJu3,
HaOJI0/TaeMBIX SBJICHHIA.
Braoemy:
- HaBbIKaMU 00O0CHOBaHHUS CBOUX CYXKJCHHI, UTO CIIOCOOCTBYET MPABUIBHOMY BBIOODY
METOIUKHU IMPOBOJUMOTO CTYAEHTOM HCCIENO0BAHUS.
3. Kpartkoe coaep:kanue TUCHUNIHHBI
1. MecTo U 3HAUYeHHE AAEPHOIH (PU3MKHN
[Ipenmer AD. Mecro u 3Hauenue D B coBpemMeHHOM ecTecTBO3HaHMH. OCHOBHBIE 3aJayH,
rnmporpaMma W CTpykTypa Kypca. OcHoBHBIC 3Tambl pa3putus S®. Bunasl ¢yHIaMeHTaIbHBIX
B3auMojelcTBUi. MacmrTabbl M eauHuIBl u3MepeHuil ¢usndeckux aucrumiuH. OcoOeHHOCTH
(u3HYECKUX SABIICHUI B MEKPOMHpE.
2. CraTucTHYecKHe CBOICTBA AaTOMHBIX siiep
OCHOBHbIE CTaTHUECKUE CBOMCTBA SJIEP: MaCCOBOE YMCIIO, IJEKTPUUECKUH 3apsl, COCTaB, pa3Mephl,
SHEPIusi CBSI3M, CIHUH, MOMEHT KOJMYECTBA JBWYKEHWS, MArHUTHBI MOMEHT, KBaJpYIOJIbHBIN
MomeHT. CBolicTBa siiepHbIX cril. OCHOBBI TEOPHH SIAEPHBIX cuil. Mozaenu aToMHBIX siaep. Pazmen
Buapl paanmoakTHBHOCTH, paJuOaKTUBHBIE CEMENCTBA. 3aKOHBI MPOCTOTO U CIOXKHOTO
PaJIMOaKTUBHOTO paciiaja. 3aKOHOMEPHOCTH anbda- Oera- u ramma- pacnaaa. [loHsTue o simepHoi
sHepreTuke. [IpobiemMbl 1 TepCreKTUBEI Pa3BUTHS MUPOBON W OTEYECTBEHHOW IHEPTETHKH, POJIb
ATOMHOMW SHEPruu. DJIEeMEHTapHAasl TEOpHs AeJCHUsL. DHEPIrusl U MPOAYKTHI Aenenus siaep. OCHOBBI
LIEMHOr0 Mpouecca. AaepHble peakiuu CUHTE3a. TepMosgAcpHbIE peakiuu BO BceneHHONM M B
71a0b0paTOpHBIX ycIoBUX. [Ipo0IeMbl yIipaBiIsieMoro TepMOSIIEPHOTO CHHTE3a
3. BzauMojeiicTBHE H3IyUYeHHS C BENIECTBOM
WNonmsupyromee wusnmydenue. OOmmMe 3aKOHOMEPHOCTH B3aMMOJCHCTBHSI HOHH3UPYIOIIETO
M3JIYYCHHS] C aTOMaMu BellecTBa. B3anMozeicTBuEe TsDKENbIX 3apsiKEHHBIX YaCTHIL C BEIIECTBOM.
B3aumozeiicTBre 2JIEKTPOHOB M TaMMa- KBAaHTOB € BemiecTBOM. [IpoOern gacTull HOHH3UPYIOIIETO
n3NeYeHns B BemiecTBe. Kimaccmbukanus simepHBIX peaknuid. 3aKOHBI COXPaHEHHUsS B SACPHBIX
peakusax. MexaHW3MBI M TapaMeTphl SACPHBIX peakiuil. OCOOCHHOCTH SIACPHBIX PpEaKInid,
MPOTEKAIONIUX TNPU BO3JACHCTBUU YACTHUIl, MMCIOIIMX Pa3IUYHBbIC MapaMeTpbl (dHEPreTUUYECKUe,
MacCOBBIE, 3apsIOBBIE, KOPIYCKYJSIPHO-BOJHOBBIC). VICTOUHMKM 3apsnKEHHBIX YacTHI[ U Tamma-
KBAaHTOB. VICTOYHHMKH HEUTPOHOB M JPYIMX HEWTPaAbHBIX YacTUL. IIpHHIMIBI OOHApy)KEHHS,
panuomMeTpur Hu crnekrpoMeTpun B AD. Peructpanuys 3apsDKEHHBIX W HEUTPAJIBHBIX YaCTHIL
pasnuuHbIX SHEpruid. ['a30BbIe, TONYMPOBOAHMUKOBBIE, CHIMHTHIIISIIIUOHHBIC U TPEKOBBIC JIET EKTOPHI.
4. O0beM y4eOHOM TUCHUNJINHBI:

B 3au. B akanem. B actponom.

Buibl y4ueOHOI paboThI eIMHUIIAX yacax HJacax
O0masi Tpy10eMKOCTh JUCHUIIJIMHBI 10
y4eOHOMY IJIAHY 3.0 108 81
KonrakTHas padora (KP): 0,8 32 24
Jlexkunn (Jek) 0,4 16 12
[Ipaxtuueckue 3ansatus (113) 0,4 16 12
CamocrosiTenbHas padora (CP): 1,2 40 30
Bua xoHTpOJIsi: 3a4eT / 3K3aMeH 10 IK3aMeH IK3amMeH

’ (36) (27
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AHHOTanus1 padovye NporpaMMbl JMCUMITIHHBI
«@PapMaKoJOrH4YeCKU AKTUBHbIE BELIECTBA U JIEKAPCTBEHHbIE (JOPMBI B XUMHYECKOI
TexHoJorun ouomarepuanon» (b1.B.J1B.04.01)

1. Heab AUCHMIVIMHBI - TpUOOpETeHHE OOYYAIOIUMUCS 3HAHWN, YMEHHA, BIAJCHUN W B
(dbopMUpOBaHMM KOMIETEHIMI B o0nacTu pa3pabOTKH, HCCICNOBAHUS, MPOU3BOJICTBA U
aHaM3a JIeKapCTBEHHBIX (HOpM OHOJIOTHYECKH AaKTUBHBIX BEIIECTB C HCIIOJIBb30BaHUEM
pa3IMYHBIX OMOMaTEepPHAaJIOB.

2. B pesyabrare HM3yYeHHs AUCHUILUIMHBI OOYYAKOUIUIiCA MO MporpaMMe OakajaBpuarTa
HOJIKeH:
Obnadams cnepyrouuMu oowenpogeccuonanvuvimu (OIIK) n npogeccuonanonvimu (I1K)
KOMIIETEHITUSIMHU:
- CHOCOOHOCTBIO U TOTOBHOCTBIO UCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B ipodeccuonanbHoi nesirenbHocTr (OT1K-1);
- TOTOBHOCTBIO UCIIOJIH30BATh 3HAHNE CBOMCTB XUMUYECKUX JIEMEHTOB, COSMHEHUNA U MaTepUaJIOB
Ha WX OCHOBE JIJIsI pelieHus 3a1a4 npodeccuonansHoi nesirenbHoctH (ITK-18);
3HaTh:
- kaccuuKammio (papMaKoJIOTHIECKH aKTUBHBIX BEIIECTB;
- OCHOBHBIE TIOHATHS (PapMaKOKMHETUKH (BBEACHHE, BCAChIBAaHWE, paCIIpPE/CIICHHE,
JIETIOHUPOBAHKE, METa00IM3M, BHIBEJICHUE);
- OCHOBHBIE (hapmakosorndeckue dHPEeKTrI, MOHATHS METAOOIHUT, AHTUMETA0OIHT, OTPEICTICHIE
«PELenTop», THUIBI PELETOPOB;
- OCHOBHBIE TIOJIXObI K CHHTE3y aHTUMETa00IUTOB;
- TEXHOJIOTHIO TOTOBBIX JIEKAPCTBEHHBIX (HOPM;
- YCTPOMCTBO M MPHUHLHUIIBI JEHCTBHUSI OCHOBHOTO 00OPYAOBAHMSI 7Sl TOJIy4EHUS JIEKAPCTBEHHBIX
dhopwm;
- TpPUHOUIOBL  BbIOOpa JIEHCTBYIOIIMX M  BCIOMOTaTElIbHBIX BEIIECTB, PACTBOPHUTENEH,
000pynOBaHUs IS MTOJIy4€HUs JIeKapCTBEHHBIX (hOpM;
- HOPMAaTHUBHO-TEXHUUYECKYI0  JIOKYMEHTAlIHIO, perjiaMeHTHP YOI YIO MIPOU3BOJICTBO
JIEKapCTBEHHBIX MPENapaToB,;
- KOHTPOJIUpYyeMble MapaMeTpbl U OCHOBHBIE METObl KOHTPOJISI KauecTBa MCXOJHOTO CBHIPhS U
FOTOBOTO MPOAYKTA;
- METObl pereHepalliy pacCTBOPUTEIICH, YTUIN3AUU OTXOI0B U OYHCTKU CTOUHBIX BOJ.
Ymers:
- paboTarb CO CHOEUUATBHOW  JIUTEPATYpOil: PErucTpoM  JIEKAPCTBEHHBIX  CPEICTB,
IN'ocynapcrBennoit @apmaxoneeit PO;
- COCTaBUTh TEXHOJIOTMYECKYI0 U ammapaTypHYIO CXEMbl MPOU3BOJICTBA JIEKAPCTBEHHBIX
MIpernapaToB U FOTOBBIX JIEKAPCTBEHHBIX (POPM;
- pa3paboTaTh U OCYIIECTBJISATH MEPONPHUSATHUS MO ONTUMHU3AIMUU MPOIECCOB, MO MOBBIIICHUIO
0€30MacCHOCTH U YKOJIOTUYHOCTH MTPOU3BOICTBA.
Biaagern:
- HaBbIKAMH pabOThl B Ja0OpaTOpPUHM, METOJAaMU CHHTE3a W aHaiu3a (HapMaKoJIOTUYECKU
AKTUBHBIX BEIECTB;
- HaBBIKAMH HCIIOJIb30BaHMUSI HOPMATHUBHOHM JOKYMEHTAIluu (3aKoHOJaTellbHas 0a3a, Beaylllue
MHUpPOBBIE (hapMaKoTen) B TIPOU3BOICTBE JIEKAPCTBEHHBIX CPENICTB;
- HaBBIKAMH MPOBEACHMS TEXHOJIOIMYECKUX PACUETOB MPOU3BOJICTBA TOTOBBIX JIEKAPCTBEHHBIX
(hopM; MOMCKA ONITUMATHHOTO TIOIX0/a K PEUICHUIO MPAKTUYECKUX BOIIPOCOB.
3. Kpatkoe conep:xanue TMCHMILINHBI:

(I)apMalco.nornquKn AKTHUBHbIC BelIECTBA
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Beeoenue. llenu u 3aauu TUCUUIUIMHBI B TIOATOTOBKE 0aKanaBpOB XHMUKOB-TEXHOJIOTOB B
MeAUKO-Onosiornueckux obmactsax. Mcropus MHpPOBOH M OTEYECTBEHHOM (PapMaKoOJIOTHH.
JlekapcTBeHHbIE cpeAcTBa M uX Kinaccupukamuu. OCHOBHBIE pas3zienbl  (papMaKoIoTHu:
(apMakOKMHETHKA U (hapMaKOINHAMHUKA.

Dapmaxokunemuka. 3anadd, pemraeMble  (HapMaKOKUHETHUECKUMH  HCCIIEIOBAHUSIMH:
BCaChbIBaHUE, paclpejeieHue, [IENOHUPOBaHUE, META0O0JM3M U BBIBEJCHHUE JIEKApPCTBEHHBIX
cpeactB. CrocoObl BBEAECHMS JIEKAPCTBEHHBIX BEIIECTB B OPraHU3M YEJIOBEKAa: HHTEPAIbHO
(opanbHO, CYOJIMHIBaJbHO, PEKTalIbHO), NAPEHTEPaIbHO (MHBEKUMM U HHQY3UH [OJKOXKHO,
BHYTPUMBIILIEYHO, BHYTPUBEHHO), TpaHCIEpMalbHO. MeTO/ bl OLIEHKH BCACBhIBAHUS JIEKAPCTBEHHBIX
BelecTB. MeTO/1bl OLIEHKH JENOHUPOBaHMsI, META00JIM3Ma U BBIBEJCHUS JIEKAPCTBEHHBIX BELIECTB.
[TonsiTne OMOIOCTYITHOCTH ¥ OMOIKBUBAJICHTHOCTH.

Dapmakoounamuka. 3amadyd, pemiaeMbie (papMakoAMHAMUYECKUMU HUCCIIEIOBAHUSIMHU.
dapmakoperentopsl. B3anmoielicTBre OMOJOTUYECKHA aKTUBHBIX BEHIECTB C perenTopaMu. THTIbI
penenTopHbIx cucteM. PapMakoIMHAMUYECKUH TUIT B3auMoieHCcTBUS. CUHEPIU3M U aHTaroHU3M.
AnTUMETa00MUTEL. DQPQPEKThl MeauaTopoB. ATOHHUCTBI W AHTArOHMCTHI PA3JIMYHBIX THUIIOB
PELenTOPOB.

Qu3zuonozuueckue acnekmvl OeUcmeus OuorocUYecKu akxmusnvlx eeuwjecms. dusnonorus
MeMOpaHHbIX TponeccoB. CrpoeHne u (GyHKIUMM MeMOpaHHbIX OenkoB. VOHHBIE KaHallbl U
aKTUBHbIE TPaHCMEMOpaHHbIE CUCTEMBbI. DJIEKTpUYecKast MOJspU3alus MeMOpaHHbl.

®usnonorus HeWpoHOB. CTpoeHMe HelpoHa. VOHHBIM MEXaHU3M T€HEpalry MOTEHIMana
NeUCTBUS U JIOKAJbHBIX OTBETOB. Kiaccudukamus u cTpoeHHe HEPBHBIX BOJIOKOH. OcoOEHHOCTH
MpOBeJIEHUS] BO30YK/I€HUS 110 MUEJIMHOBOMY M 0€3MHETMHOBOMY BOJIOKHY.

@usnonorna  meimi.  CTpoeHHWE  MBIIEYHOTO  BOJIOKHA.  AKTHHO-MHO3WHOBBIN
XeMOMEXaHUUYEeCKHI IpeoOpa3oBarenb. MexaHnka U BUbI MBIIIEYHOTO cokpaieHus. [lonepeuno-
II0JIOCATBIE U IIaJKOMBIIIEYHBIE CTPYKTYPBI, KApAUOMHOLUTBL. CXOICTBO M Pa3IMYUsA B CTPOCHUU
U CBOMCTBAX.

DU3MOJIOTHSI CUHAICOB. DJIEKTPUYECKUH M XMUMUYECKHI CHHAIbl. DTanbl CHHANTHYECKOU
nepenaun. Knaccuukanus cuHamncos.

Hetipomeouamopul, ux aconucmer u anmaeonucmsi. Heipomeauatopsl. Knaccudukarms
HEHPOMEINATOPOB B 3aBUCUMOCTH OT XUMUYECKOU Npuposl. KomennaTtopsl 1 MOYIATOPSI.

AUETWIXOJIMH. H-, M-XOJMHOpeunentopsl. MyckapuH M HMKOTHH. HeratuBHOE BIMsHMS
KypeHuss Ha opraHuszM. Kiaccudukanus JIeKapcTBEHHBIX IIpenapaToB, JEHCTBYIOIIUX Ha
XOJIMHEPTUYECKYI0 CUCTEMY.

Hopagpenanuu.  Knaccudukanms u MexaHM3Mbl  JEMCTBHA  aJpeHOPELENTOPOB.
Knaccugukanus BemiecTs, IEHCTBYIOIMX Ha aAPEHEPrMUECKUE CHHAICHI: aAPEHOMUMETUKHU U
a/IpeHOOJI0KATOPBI, CUMITATOMUMETHKH U CUMITATOJIUTUKH.

Hodamun. CtpoeHne W MeXaHU3Mbl ACUCTBUS J0()aMUHOBBIX PELENTOPOB. ATOHUCTBI U
aHTaroHUCTsl D-penentopos.

Cepotonun.  Knaccudukauusa  5-HT-peuentopoB.  AroHucTsl W AQHTarOHUCTHI
CEpPOTOHHHOBBIX PELIENITOPOB.

I'mcramun — wmeauatop BocnaneHus. Kiaccudukanus TIHCTaMUHOBBIX —PELENTOPOB.
AHTUTHCTaMUHHBIE NTPENApPaThI

HelipoMenmaTopsl-aMUHOKHUCIIOTHI, MX arOHUCTBI U aHTarOHUCTHI. BeniecTsa, 1eNCTByromue
Ha 'AMK-HeiipomeinaTopHsle mporiecchbl: 0apOUTypaThl U TPAHKBUIIN3ATOPBI.

OnuousHble pelenTopsl U UX PoJib B TEPAU O00JM. ATOHUCTBI U aHTArOHUCTHI OTTUOMTHBIX
peuentopoB. ONacHOCTb Pa3BUTHS JIEKAPCTBEHHOM 3aBUCUMOCTH. MophUHH3M.

TexHonornu pa3padoTKu M M3rOTOBJICHHSI OCHOBHBIX JIEKAPCTBEHHBIX (hopm

OcnosHnvle mepmunst u nouamus. Knaccudukanus gekapcTBeHHbIX (OpM IO arperaTHOMy
COCTOSIHMIO, THUITy JUCHEPCHBIX CHCTEM, IyTSIM BBEJICHHUS B OpraHu3M (SHTEpalbHbIE U
napeHTepalibHbIe), M0 NPUMEHEHUIO, 03UpoBaHMI0. KOHTpOJb KauecTBa MCXOIHOTO CHIPbS,
MIPOMEKYTOUHBIX MPOTYKTOB M TOTOBBIX JIEKAPCTBEHHBIX (POPM.
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Texnonoeus  oncuokux — jaexapcmeeHuvix  @opm. OOmas XapaKTEepUCTHKA  SKUIKUX
JICKapCTBEHHBIX (POPM: PacTBOPBI, CHPOIIBI, CYCIICH3UH, IMYJIbCHH. CTEpUIbHBIC U alMpOTreHHBIC
JIeKapCTBeHHBIE (OPMBI: OOIIasi XapaKTepUCTUKA, Kiaccudukaius, TpedoBanus. [IpombIuieHHOE
MPOU3BOJICTBO JKUIKUX JIEKApCTBEHHBIX (opM. OCOOSHHOCTH TPOU3BOACTBA HEKOTOPHIX
WHBEKIMOHHBIX JICKAPCTBEHHBIX (DOPM.

Texnonozuss meépovix nekapcmeenHvlx @opm. TeXHOIOIHs MOPOIIKOB. XapaKTepUCTHKA
TabJIeTOK Kak JIeKapcTBEHHOW (opMbl. OCHOBHBIE TPYINIIBI BCIOMOTATEIbHBIX BEUIECTB B
IIPOM3BOJICTBE TabyieToK. BbIOOp TexHOJIOTMH TaOieTUPOBaHMA B COOTBETCTBUU C (pU3MKO-
XAMHYECKUMHA W TEXHOJIOTHYECKUMHU CBOWCTBAMH TaOJIETUPYEMBIX Macc. TeXHOJIOTHYECKUN
IIpoLIeCC MPOM3BOJICTBA TAOJIETOK: MpsAMOE IpeccoBaHUe, rpaHyaupoBaHue. IlokpbiTie Tabnerok
000JIOUKaMH: TIPECCOBaHHBIC, IUIEHOYHBIC W JPAXKUPOBAHHBIC TIOKPHITHS. TpHUTYpalliOHHBIC
tabnetku. KouTpons kadectBa TaOnerok. ['panynel. Mukpompaxke. Cmancynsl. [[paxke.
TexHoNoruu NoJy4eHus.

Texunonoeuss  msekux  nekapcmeenHvlx  ¢gopm. OOmas  xXapakTepUCTHKa  MSATKHUX
JIEKapCTBEHHBIX OpPM: Ma3H, rei, cynno3utopuu. CoBpeMeHHble TpeOOBAaHUS K AIMYIbCUOHHBIM U
rejaeBbiM OCHOBaM. KoHTposib kadecTBa. TeXHOJIOrMST M CTaHIapTU3alus Telell W Ma3zell Ha
(dapmaneBTHUecKuX npeanpusaTusax. Cynmo3uTopuu: ompeneieHue, oodmmue cpoiicTBa. CrocoObl
TTOJTYYCHUS CYMITO3UTOPHUEB B IPOMBITIUICHHBIX YCIOBHUSX.

Texnonoeus 2azoobpasuvix JnexkapcmeenHvlx ¢gopm. DapmaneBTHUECKHE ad3pPO30JIH:
XapakTepucTHKa M Kiaccudukamus. Buabsl a’po30ybHbIX cuUcTeM. TexXHOJOrus pa3iIMYHBbIX
a’p030JIbHBIX CUCTEM. TpeOoBaHMS U 0COOEHHOCTH TEXHOJIOTHUH IIa3HbIX JIEKAPCTBEHHBIX (POpM.

4. O6beM yueOHO TUCHUTIUHBI:

Bcero Cemectp 5 | Cemectp 6
Bun yae6Ho# paboTh
3E Axan. 3E Axan. 3E Axan.
q. q. q.
O01mas Tpy10eMKOCTh 7 252 2 79 5 180
AUCHUTTAHBI
Konraktnas pabora (KP): 3,11 112 0,89 32 2,22 80
Jlexumu (JIek) 1,335 48 0,44 16 0,89 32
[Tpaktuueckue 3ansatus (113) 1,775 64 0,44 16 1,33 48
CamocrositesbHas padora (CP) 3,89 140 1,11 40 2,775 100
CamocrosTenbHOE H3yUYCHUE
PA3ENOB MHCIHTLTHHEL 3,88 139,6 | 1,105 39,8 2,77 99,8
KoHTakTHas caMOCTOSTEIIbHAS
paGota 0,01 0,4 0,005 0,2 0,005 0,2
Bujx uTOroBOr0 KOHTpOJIS: 3auer
3auer N
3a4yeT/IK3aMeH C OLEHKOI
Bcero Cemectp 5 | Cemectp 6
Bun yae6HO#I paboThI

3E Affp' 3E ﬁCTp' 3E | Actp.u.
OO0masi Tpy10eMKOCTh 7 189 2 54 5 135
AUCHUTLINHBI
KonraktHas pabora (KP): 3,11 83,94 0,89 24 2,22 59,94
Jlexruu (JIek) 1,335 | 36,02| 0,445 12 0,89 24
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[MpakTaeckue 3arstus (113) 1,775 | 4792 | 0,445 12 1,33 35,94

CamocrositesibHasi padora (CP) 3,89 105,06| 1,11 30 2,78 75,06

CaMocCTOATENBHOE N3YUEHUE
PasacioB AU CHUIIIIMHBI

3,88 | 104,79| 1,105 | 29,865| 2,775 | 74,925

KonTakTHass caMOCTOSTEIbHAS

0,01 0,27 | 0,005 | 0,135 | 0,005 | 0,135

paborta
Buja nTOoroBoro KOHTpoOJIsi: 3auer 3auer
3a4yeT/IK3aMeH C OLIEHKOI

AHHOTaNUs padoyeil NporpaMMbl TUCIHUNITHHBI
«OCHOBBI KOJIJIOWTHOI XMMHHU BHICOKOMOJIEKYJISIPHBIX COeTHHEHUI U

KOHIHCHTPUPOBAHHBIX JTUCIIEPCHBIX CUCTEM B XHUMHYECKOI TeXHOJOIHHu 6u0MaTepnaJ103»

(B1.B.JIB.04.02)

1. Heap aucuumiauHbl - GopMHpoBaHHE y OOYyYaIOIIMUXCS CHUCTEMATU3MPOBAHHBIX 3HAHUM 00

O0COOEHHOCTSIX MOBE/IEHNUS IOBEPXHOCTHO-aKTUBHBIX BellecTB ([IAB) Ha pa3nnyHbIX rpaHunax
paszmena ¢a3, O KOJUIOMIHO-XUMHYECKHX CBOWCTBAX BBICOKOMOJICKYIISPHBIX COEIMHEHUH
(BMC), o cniocobax crabunuzauuu aucnepcHbix cucteM npu nomouiu [TAB u BMC, a Taxxke
MOJIydeHHE U TIOCNEAyIollee NPUMEHEHHE CTYIEHTaMH KIFOYEBBIX MPEJCTABICHUNA O
CBOI)IICTBaX, MCTOAAX TIIOJYUCHUA MW aHallu3a JUCIICPCHBIX CHUCTEM; MCETOJOJIOTUYCCKUX
moAXO0J0B, HAIIPABJICHHBIX Ha PCHICHUC HpO6J’IeM, CBSI3aHHBIX C TEXHOJOTHEH W
UCTIOJIb30BAHMEM JIUCIIEPCHBIX CHUCTEM B Pa3JIMUHBIX O0JACTAX HAYYHOM M TNPaKTUYECKOU
TeATeTbHOCTH YeJIOBEKa.

2. B pe3syabTare u3ydyeHHMsl IMCHMILUIMHBI OOydaloumMiics Mo mporpamMme OakajiaBpuara

JOJIKEH

Obnadams cnepyrommMu oowenpogeccuonanvuvimu (OIIK) n npogeccuonanvrvimu (I1K)

KOMIICTCHLUSIMU.
CIIOCOOHOCTBEI0O M TOTOBHOCTHIO HCIIOJIL30BATh OCHOBHBIE 3aKOHBI C€CTCCTBCHHOHAYYHBIX

JMCUHUIUIMH B podeccronanbhoi aesreiapaoctu (OITK-1);
- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUE CBONCTB XMMHUYECKHX JIEMEHTOB, COCTMHCHHI U MaTepHajioB
Ha WX OCHOBE IS pelIeHus 3a1a4 npodeccronansHoi aesrensaoctu (ITK-18);

3HATE:

- COBpEMEHHBIC TIpeIcTaBIeHus 00 ocodeHHOoCTsX cTpoeHus [IAB u BMC;

- COBpEMEHHBIE MPEJICTABICHUS O TEPMOJUHAMUKE TTOBEPXHOCTHOIO CJIOS;

- COBpEMEHHbIE TEHICHIIUH PAa3BUTHs HAHOTEXHOJIOTU;

- OCHOBHBIE CIOCOOBI MOJIyYEHUSI M CTaOMIM3allMK JUCIEPCHBIX cucTeM, coiepxamux [TAB u
BMC, ob6nactu npuMeHeHus! TAaKUX KOMITO3UIIUiA;

- OCHOBHBIE MeTO/Ibl aHanu3a [1AB;

- COBPEMEHHBIE METO/IbI OTIPECTICHUS PAa3MEPOB YACTHI] M UX YAETbHOI MOBEPXHOCTH;

- OCHOBHBIE BU/Ibl IUCTIEPCHBIX HAIIOJIHUTENECH;

- OCHOBHBIE OCOOCHHOCTH U 3aKOHOMEpHOCTH ancopouuu [TAB 1 monmuMepoB U3 pacTBOPOB;

- METO/IbI OLIEHKHU arperaTUBHON YCTOMYMBOCTH AUCIIEPCHBIX CUCTEM.

YMerTh.

- BLI6paTI> Han0oJIee TEeXHOJOTHUECKU IMPUMCHUMYIO CXEMY ITOJIYYCHHA HHCHepCHOﬁ CUCTEMEI C
3aIaHHBIMU XapaKTCPUCTUKAMU
- 000CHOBATh MNPUMCHCHUC PA3JITUYHBIX CTa6I/IHI/I3aTOpOB IIpU MOJIY4YCHUU IIPICHCpCHOﬁ CUCTCMBI,

nmojiydatb  JUCHCPCHBIC  CUCTEMblI C  3aJlaHHBIM  KOMIUUICKCOM  TCXHOJIOTHYCCKUX U

HOTpC6I/ITCJ'ILCKI/IX CBOMCTB.

Biaanern:

- OCHOBHBIMHM METOJJaMH KOJJIOMIHON XMMHUU npu pa3pa60TI<e COCTaBOB PA3JIMYHOTO HA3HAYUCHUS,
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- METOJIaMH UCCIIEIOBAHUs BOJAHBIX U HEBOAHBIX pacTBopoB [TIAB u BMC;
- METOJJaMH HCCJIEIOBAHUS TAKUX JUCIIEPCHBIX CUCTEM KaK 30JI4, T€JIH, SMYJIbCHHU U CYCIIEH3UMU.
3. Kpartkoe cogep:xkanue TMCHHIJINHBI:

Konnonanas XxumMusi BBICOKOMOJIEKYJISIPHBIX COeIMHEHU I
Beeoenue
I[TAB, ux ocHOBHblE (YHKIMH M OCOOCHHOCTH MOBEIEHUS B OMOMEIUIIMHCKMX KOMIIO3ULIUSX.
BMC, o0co0eHHOCTH WX CTPOCHHS M TIOBEACHUS B PA3JIUYHBIX JUCHEPCHOHHBIX CHCTEMaXx.
HeoOxomuMocTh  cTabmimu3anyy  OMOMEIUIIMHCKAX KoMOo3unuid. OOmme MpeacTaBIeHusl o
TEXHOJOTMH OMOMEIMIMHCKUX KOMIIO3HIMH, crocobax cuure3a IIAB m BMC, Meromax wux
ananuza. Mcnonb3oBanue [IAB u BMC B Ouomenunuse.
Ocobennocmu cmpoenusn IIAB. Mexcghaznasn nosepxnocmep
Mex¢as3Has NoBepXHOCTb — (hopMHpOBaHME U METOIbl HccienoBaHus. OrmpeneneHue Mexgpa3sHOTro
HaTSHKEHUS Ha pa3IM4HbIX rpaHunax paszgena ¢a3. OcobdenHoctu crpoenus [TAB u ux nosenenus Ha
pa3IMYHBIX TPaHUIIAX pasjena ¢as.
Ananu3 u npumenenue INAB
Anamuz [1AB. CoBpemeHHBbIE METOABI (PH3UKO-XUMHUYECKOTo aHaimm3a. OrnpeneneHne KOJUIOUIHO-
XMMHUUYECKUX XapakTepucTuk pactBopoB [IAB. Ilpumenenue IIAB B kauecTBe SMyNbraTopos,
cTabmm3aTopoB, Morommx kommosuimii. CoBpemeHHblie MeTonsl cuHTe3a [IAB. CoBpemennoe
aHATTUTHYECKOE 000PyIOBaHNUE.
Imynvcuu. Muxkposmynvcuu. MuKpoxkancynuposannsie cucnembl
Knaccudukarms smynbcuil. [lomydenue sMmynbcuil 1 ©X OCHOBHBIE XapaKTEPUCTUKU. MakpoIMysIbCh.
Hanosmynbcun. Mukposmynbscuu. IlprMeHeHne sMylIbCHOHHBIX (OPM B MUILIEBOM MPOMBIIIIIEHHOCTH,
MemuiMHe U QapmaueBTUKe.  Be3ukynbl —  OCOOEHHOCTM  CTpOEHHMS U CBOWCTBA.
MHUKpOKAIICYJIMPOBAHHBIE CUCTEMBI, KaK HAHOPEAKTOpHI. [10TydeHre BUTAMUHHBIX KOMIIJIEKCOB.
Obuwaa xapakmepucmuka 6b1COKOMONEKYINAPHBIX COEOUHEHUTL
OOmiast XxapakTepUCTUKAa MOJMMEPHBIX BEIIECTB, OCHOBHBIC IMOHATUS M TEpMHUHBL JIuHElWHBbIE,
Pa3BETBIICHHBIC " CEeTYaThIC HOJINMEPBI (mpuMepsl). [TonmmMepu3anmoHHbIE "
MOJINKOHICHCALIMOHHBIE METO/IbI MOIY4YEHHs TOIUMEPOB (IIpUMepsl). MeTo bl CUHTE3a MOJIMMEPOB:
B ra3oBoil (Qasze, OiouHas NoIMMepHU3alus, MOJIMMEpHU3alUs B PACTBOpPE, SMYIbCUOHHAS U
CyCcrneH3uoHHas mnojumepusanusa. OcobeHHocTH 3TUX MeToJoB. Kiaccudukauus moiaumepoB 1o
XUMUYECKOMY COCTaBy: [PHUPOJAHBIE, CHUHTETHYECKHE, MOAUDULIMPOBAHHbIE, TOMOLCIHBIE,
rerepouenssle, (nmpumepsl). Kiaccudukanus noaumepoB Mo (U3MKO-XUMUYECKUM CBONCTBAM:
IrMOKOLIETIHBIE W JKECTKOLIEIIHbIE IIOJUMEphl, TEPMOIUIACTBI, PEAKTOIUIACThl, IUIACTHKH U
31acTOMEPHI (TIPUMEPHI).
Pacmeopwt nonumepoe u ocodbennocmu ux 00pazoeanus
OcobeHHocTn  pacTBOpeHHs noiuMepoB.  JIBe craaum pactBopeHus. Halyxanue
MEXCTPYKTYPHOE, BHYTPUCTPYKTYPHOE, OTPAaHUUYEHHOE, HEOrpaHn4eHHOE. DaKkTOpEl, BAUAIONINE HA
HaOyxaHue U pacTBopeHue noiaumepoB. Kuneruka HaOyxanus.  TepmonumHamuka HaOyXaHusS U
pacTBOPEHHUs MOJUMEPOB. DHTaNbNUA cMenieHus. KomOuHaropuanbHas 1 HEKOMOUWHATOpHaIbHAs
SHTponHUs cMelleHus. Bo3moxkHble BapuanThl cooTHomeHud AH u AS npu pactBopeHHM
noysmmepoB (mpumepsl). [laBneHne HaOyXaHMs, OCMOTHYECKOE JaBJIIEHHUE PAacTBOPOB IOJIMMEPOB.
VYpaBHEHHE COCTOSIHUSL PacTBOPOB mosuMepoB. IlepBelif, BTOpoil (A2) M TpeTuil BUpHUAIbHBIE
koapuuuentsl. Kiaccudukauus pactBopuTesiell Mo UX TEPMOJMHAMUYECKOMY CpPOJACTBY K
MOJINMEPY. DKCIIEPUMEHTAIIBHOE ONIPEEIIEHNE MOJIEKYJIIPHOM MAacChl U BEJIMYUHBI Ao.
Cratuctuueckass Teopusi pactBopoB mnosumepoB Puopu-Xarrunca (PX). YpaBHeHue
coctosiHUs pacTBopoB noiuMepoB ®X. Koncranra Xarrunca. Knaccugukamus pactBoputeseit 1o
UX TEPMOJIMHAMHUYECKOMY CPOACTBY K noaumepy. Kondopmarun MakpoMoJeKysl B 3aBUCUMOCTH OT
TEPMOIMHAMHYECKOTO CpPOJICTBA PAcTBOPUTENA (OT BEIMUYMHBI KOHCTaHThl XarruHca). CBs3b
KOHCTaHTbl XarruHca ¢ Az. DKCIEPUMEHTAJIbHBIE METOJbI ONpPEAEICHUS KOHCTAHTBhI XarruHca.
Temneparypa ®nopu, €€ 3HAYEHHE A OLEHKUA XapaKTEPUCTHK MAaKpPOMOJIEKYJ B pacTBOpax,
JKCTepUMeHTanbHoe onpeaenenue. Kondopmarmm makpomosekyn B ® — yCIoBHsIX.
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[IpaBuno ¢a3 IT'mbGbca ams cucteM MNOIMMEP-pacTBOPHUTENb. JlMarpaMMbl COCTOSIHHUS.
bunonanb, (a3oBoe COCTOSHHE MOJIMMEPHOTO pacTBOpa BhIIe M HIbKe OuHOmanmu. da3oBbie
muarpammbl coctosinust ¢ BepxHeit (BKTC) unu mmwxkneit (HKTC) kputndeckumu TemiiepaTypamu
cmemienus. 3aBucumoctd BKTC u HKTC ot monekynspHoit Maccel nojiumepa. st pacTBopos,
kakux mnomumepoB xapakTepasl BKTC u HKTC (mpumepst)? Cneun¢uka NpUTOTOBICHUS
pactBopoB ¢ BKTC wmu HKTC.

XapakmepucmuKku makpomoexyn ¢ pacmeopax

CpenneunciioBasi, CpeJHEMAaccoBas U  CPEIHEBSI3KOCTHAs  MOJIEKYJISIPHbIE  MAaccChl.
CooTHoILIEHHE MEXIYy HUMHU IS MOJUIUCHEpPCHBIX cucteM. KoaduuueHT noauaucrnepcHOCTH.
HuddepeHunanbapie  KpUBBIE MOJEKYISIPHO-MAaCCOBOTO PACHpPEICTCHHUS. DKCIEPUMEHTAIbHBIC
METO/Ibl OIPENEICHUs] CPEIHEUUCIIOBOM, CPEAHEMACCOBON M CPEAHEBSI3KOCTHONW MOJIEKYIISIPHBIX
Mmacc.

TepmoanHaMuueckue OCHOBBI (HPAKIIMOHHMPOBAaHUSA MNoJUMEPOB. Kpuruueckoe 3HaueHHE
KOHCTaHTbl XaIrTHHCA, IPU KOTOPOM IOJIUMEpP MEPECTAET PacTBOPATHCSA B pacTBOpHUTENEe. MeTo bl
(GpaKkIMOHUPOBAHMS TOJIMMEPOB: APOOHOE OCaKIeHHE, APOOHOE pacTBOPEHHUE, pa3felieHHue Ha
XpoMaTorpauueckux  KOJOHKaX, TYpOMAMMETPUYECKOE TUTPOBAHUE, TIelIb-TPOHUKAIOIIAS
xpoMarorpadus. Onucanue, 10CTOMHCTBA U HEOCTATKH.

[Tapametpsl, XapakTepHu3ymolne pa3Mepbl MaKpOMOJIEKYI B pacTBope:
CpEeIHEKBaJpaTUYHbIE PAaJUyC MHEPLUU U PACCTOSHUE MEXKIY KOHIIAMH MaKpOMOJEKYJbl. Buis
MOJIMMEPHBIX ENeil B 3aBUCUMOCTU OT UX TMOKOCTH: LIEMHU C MOJIHON CBOOOOM BpallieHus, enH ¢
3aTOPMOKEHHBIM BpallEHUEM, IEPCUCTEHTHbIE LEMH. YPaBHEHUS CPEAHEKBAJAPAaTUYHOIO pajuyca
MHEepLUMH 171 uenei paznuuHoro tTuna. [lonstue crarucruueckoro cermeHTta Kyna. CooTHomieHue
BEJIMYMH CTATUCTHYECKUX CErMEHTOB JUIsl Ileled pas3IMyHOro THIa. YCJIOBUSA OLEHKU
CpEIHEKBaPAaTUYHBIX PAJNyCOB MHEPLUN M PACCTOSHUN MEXy KOHIIAMU MaKpOMOJIEKYIL.
Memoovl onpedenenus MONEKYAAPHBIX MACC NOTUMEPOE

Paccessnue cBera B pacTBopax moiumepoB. PaccesiHue cBeTa AUCIEPCHBIMH CHCTEMaMH,
pacTBopaMu, TOMOTE€HHBIMU cpefiamu. KomdyecTBeHHbIE XapaKTEpUCTUKU CBeTopaccessHusl. Teopus
paccenBaHMs CBeTa MajbiMU yacTulamu (teopust Penes). YpaBHenue Penes ans cBeropaccesHus
JacTULIaMU HEOOJIBIINX pa3MepoB. 3aBUCUMOCTb KOd((dUIlMeHTa MYTHOCTH OT KOHLEHTPALUU U
MOJIEKYJISIPHOM Macchl OJUMeEpa.

Paccessnue cBera MOJIGKYJISIDHBIMH pacTBOpaMu (Teopus OWHIITEHHA). DiyKkTyanuu
KOHLIEHTpalMU. YpaBHEHHE KOd(P(UIIMEHTa MYTHOCTH, €r0 3aBUCHUMOCTh OT KOHIIGHTpAalu U
MOJIEKYJISIPHOM Macchl OJIUMEDA.

Paccesnue cBera pactBopamu noiumepoB (teopust [lebasi). YpaBuenue [lebas, rpaHULIb]
npuMeHuMOocTH. OnpeaeneHrne MOJICKYIIpHON Macchl MoauMepoB u Az metonom Jlebas. SIBineHue
BHYTPUMOJIEKYISIpHON uHTepdepeHunn. OnpeneneHne MOJEKYISIPHOM MacChl TOJUMEPOB IO
yIJI0OBOW 3aBUCUMOCTH MHTEHCHUBHOCTH pAacCesiHHOro cBeTa (Meron acumMmerpun JleGas).
Omnpenenenre MOJIEKYJIIPHOI Macchl MOJMMEPOB M pa3MEPOB MAKPOMOJIEKYII B paCTBOpax METOJIOM
JIBOMHOM AKCTparnonsanuu (MeToaoM 3uMma).

Bo3moxHbie KOH(pOpMAIIMH MaKpOMOJEKYI B pacTBOpax. 3aBHCHUMOCTH KOd(PHUIMEHTa
TPEHHS OT MOJIEKYJISIPHOM Macchl MOJIUMeEpa ISl Pa3IMYHBIX TUIIOB KOH(OpMALUK MaKpOMOJIEKYII.
Huddy3us makpomosekyn B pacTBopax. YpaBHeHUEe koddpounuenta nudpdy3un B pacTBOpax
MOJIUMEPOB, ero aHanu3. OnpesenceHHe MOJIEKYISPHOM MacChl MOJIMMEPOB METOZOM CBOOOJHOM
middysun. CenumeHrtanuss B pacTBopax HoiauMepoB. OrmpeneneHue MoOJEKYIIpPHON Macchl
MIOJINMEPOB  METOJOM CKOPOCTHOM CEIMMEHTaluu. Peonorudeckue CBOICTBA pacTBOPOB
nosmMepoB. OTHOcuTeNnbHas, YIENbHAas, NPUBEICHHAs M XapaKTEPUCTUYECKUE BSI3KOCTU
pacTBOpoB. Buckoszumerpuueckoe ypaBHeHHe XarruHca. OmnpeneneHue MOJEKYJISIPHOW Macchl
MIOJINMEPOB BUCKO3UMETPUUYECKMM METOIOM. Y paBHeHUE Mapka-XayBUHKA.

Booopacmeopumvie nonumepol

Knaccudukarus BPII (mpumepst). [omuanexkrponutst (I19). OcobenHoctu pactBopenus 110.
3aBUCUMOCTHU CTENEHM IUCCOLMALMU MOHOTeHHBIX rpynn 113 ot pH pactBopa i MOMMKUCIOT U
MOJIMOCHOBaHUH. M3MeHeHue KoH(oOpManuii MakpoMOJeKyl U, Kak CJIEICTBUE, NPHUBEICHHON

101



BSI3KOCTH PAacTBOPOB OT CTENEHU AUCCOLMALMU MOHOTeHHbIX rpynn 11D. BiusHue koHueHTpauuun
HU3KOMOJICKYJISIPHBIX 3JIEKTPOJIMTOB HAa KOH(POPMAIIMM MAKPOMOJIEKYJl M MPUBEACHHYIO BSI3KOCTb
pactBopoB.  [lommamdonutel.  3aBHCHMOCTh  KOHPOpPMALMii W 3apsiia  MaKpOMOJEKYII
nosmam@oantoB oT PH pactBopa. M3oanekrpuueckas Touka. Crienupuieckne CBOWCTBA paCTBOPOB
I13. DnexTpokuHEeTHYECKHE CBOicTBa pacTBOpoB I3, smekrpodopernueckoe TOPMOKEHHE H
penakcanmonubiil a3 dekr. Paccesnue cBera B pactBopax [13. Cemumenrtanus B pactBopax [I3.
Bsiskocth pacTBopoB [13. DIEKTPOBSI3KOCTHBIN M TOJUAICKTPOJIUTHBIA 3¢ dekThl. OnpeneneHue
MOJIEKYJIIpHOU Macchl [19.

[Mpumenenne [13. AncopOrmonnas (MocTryHast) GIOKYISAIMS U CTAOMIN3aNUs AUCTEPCHBIX
cucrem [I3. OOpa3oBaHuMEe KOMIUIEKCOB TOJHMKUCIOT C KaTHOHAaMU MeTauioB. MexdasHble
MOJIUMEpHBbIE MIEHKU. [10JIMANeKTpoNUTHBIE KOMIUIEKCHI, YCIOBUS 00pa30BaHUs U pPa3pylleHUs,
obnactu nmpuMmeHenusa. MukpoxkancynupoBanue. Kommiekcet BPII B Tom uncne u 119 ¢ ITAB.
[Tonumepnsie reaun (ctyauu). Knaccuduxanus reneit. 110 renm, mexanusm HaOyxanus. Kommanc
renei. Cunepesuc reneid. Vcnonab3zoBaHue reneu.

[lonuaTuneHokcua,  HOJUMNPONMICHOKCUA,  MPOKCAHOJbI,  IMOJIMBUHUIIOBBIM  CIUPT,
MOJIMAKPWIIAMMJT U €r0  COINOJIUMEpBl,  MNOJUBUHWINHMPPOIUIOH,  IOJHAKPUIIOBAas U
MOJIMMETAKPWIIOBAs ~ KHUCJIOTHI, BOJOPACTBOpPHUMBIE 3(UpBHI  LEJUTIONIO3bI, KaTHOHHBIE 1D
(MOMMANATUIUIAUMETUIIAMMOHUN  XJIOPUJ, TOJIUKBAPTEHUYMBbI), TUIPOKOJUIOUBI - XHMHUYECKHE
(hopmyIIBI, CBOMCTBA, 00IACTH IPUMEHEHHS.

KoHuenTpupoBaHHble JucnepcHble CHCTEMbI
Beeoenue

OObekThl OMOMEIUIIMHBI U (PapMaIeBTUKU KaK KJIACCUYECKHE TUCTIEPCHBIE CHCTEMBI.
Hanonnumenu

OCHOBHbBIE XapaKTEpUCTUKHU HAIOJHUTENEH: (opma YacTHll, IUCHEPCHOCTb, YJeNbHas
MOBEPXHOCTh. MeToAbl OLIEHKH pa3MepoB dYacTull. MeToAbl MOJY4YeHHUS TUCHEPCHBIX YacTHI.
[Ipumeps! HaMONMHUTENEH, UCIIONB3YEMbIX B (PapMaleBTUYECKUX U OMOMEIUIIMHCKUX MPOTYKTaX.
Aocopoyuonnoe mooughuyuposanue nosepxHocmu Yacmuy HanoJIHumenel

AncopOnust U3 pacTBOPOB Ha TOBEPXHOCTH TBEPABIX Ted. AnmcopOumsi HermoHOreHHBIX [IAB
U3 TOJIAPHBIX W HEMOJSPHBIX Cpell Ha IOBEPXHOCTH aJCOPOEHTOB PA3JIMYHON MOJSPHOCTH.
Ancopbuust u3 pactBopoB uoHoreHHbIX [IAB. Ilpumepsl pelieHuss HEKOTOPBIX KOHKPETHBIX
TEXHOJIOTHYECKHX 3aJ1au.

Mestcuacmuunvle 63aumooeiicmeus 6 OUCHEPCHBIX CUCH eMaX

[TonsiTHEe 0 MOBEPXHOCTHBIX cuilax 1-ro u 2-ro poxa. PackinHuBaroiiee qaBjaeHue, SHEPTUs U
cwia B3auMoJeHcTBUS 4YacTull. (OCHOBHBIE COCTABJIAIOIIME PACKIMHUBAIOLIETO JaBIICHUS.
BapuaHTbl sHEepreTHUeCKUX KPUBBIX B3aUMOIEHCTBUS YaCTULL. TUIbI MEKYACTUYHBIX KOHTAKTOB.
Cmpykmypooobpazosanue 6 oucnepcuvlx cucmemax. Peonocuueckue ceoiicmea OucnepcHbix
cucmem

Tunel NOPOCTPAHCTBEHHBIX CTPYKTYP M YCIOBUS HX BO3HUKHOBeHUS. CoOBpeMeHHas
KIacCU(UKAIUsl TMPOCTPAHCTBEHHBIX CTPYKTYp.  YCIOBHUA HX BO3HUKHOBEHHS, crHenuduka
ctpoenusi. OcHoBbl peosioruu. Kraccudukaiys TUCHEPCHBIX CHCTEM MO HX PEOJOTUYECKOMY
MOBEACHUI0. DKCIIEPUMEHTAIbHbIE METOIbI OIICHKH PEOJIOTUYECKUX CBOMCTB JAUCIIEPCHBIX CUCTEM.
Dakmopbl, enuaruue Ha NPOYECCcbl CMPYKMYpPoooOPa306anus 6 OUCHEPCHBIX CUCEeMax

Bnusiaue pasmepoB, aHM30METpUM (HOPMBI YaCTHI, SHEPreTHUECKOM HEOJHOPOAHOCTU
MTOBEPXHOCTH Ha PEOJIOTHYECKOE NTOBEACHNUE JUCIIEPCHBIX CUCTEM.

JKcnepumenmanvHvie MemoObl OUEHKU AZPecamuHoll YCMOouYUE0CHMU OUCHEPCHBIX CUCHEM

Metoa npeAenbHBIX CEIUMEHTAIMOHHBIX 00beMoB. OlleHKa arperaTuBHONW YCTONYMBOCTH
CHCTEM I10 UX PEOJIOTMYECKOMY ITOBEACHHUIO.

Pezynuposanue cmpykmypro-mexanuueckux c60icme CyCneH3uil u Imyabcuil

BoaHble cycnieH3uM NOJSPHBIX HAINOJHUTENEW M HEMOJISPHBIX HANOJHUTENEH. OMYIbCUHU

BOJIa-Maci0. OMYJIbCUU MaclI0-BOJA.
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1. HeJ'[bIO JUCHMILUIMHBI «MaTeMaTuueckue MeTOJbl B XUMHH 6I/IOMaTCpI/IaHOB» SABJIACTCA
(I)OpMI/IpOBaHI/IC y 6aKaHaBpOB HOCJIOCTHOTO MPCACTABJICHUA O MATCMATHYCCKUX MCTOHAX,
HCIIOJIb3YEMbIX B XUMHUU 6I/IOMaTepI/IaJ'IOB.

4. B pe3yabTare HM3y4yeHUsl AUCHMILIMHBI 00y4yalolMiicsi Mo mnporpaMme OakajaBpuaTa

. O0beM y4eOHOH TUCHUNJIMHBI:

Bcero Cemectp 5 | Cemectp 6
Bun yue6Hol paboThl
3E Axan. 3E Axan. 3E Axan.
q. q, T,

OO0mas Tpy10eMKOCTh 7 959 5 79 5 180
AU CIUILINHBI
KonrakTnast pa6ora (KP): 3,11 112 0,89 32 2,22 80
Jlexuu (JIek) 1,335 48 0,44 16 0,89 32
ITpaktnyeckue 3austus (I13) 1,775 64 0,44 16 1,33 48
Camocrositesannast pa6ora (CP) 3,89 140 1,11 40 2,775 100
CaMocToATENbHOE U3yUEHUE
PA3NENTOB IHCIIATLTHHSL 3,88 139,6 | 1,105 39,8 2,77 99,8
KoHnrakrHasg caMoCTOSITEIbHAS
paGora 0,01 0,4 0,005 0,2 0,005 0,2
Bua uTtoroBoro KOHTpoJIs: 3auer

3auer .
3aueT/IK3aMeH C OLICHKO

Bcero Cemectp 5 | Cemectp 6
Bunx yaebHol paboThI
3E Affp' 3E ‘:”p | 3E | Acrp.u.

O01mas Tpy10eMKOCTh 7 189 2 54 5 135
JUCIHUILINHBI
Konraktnas padora (KP): 3,11 83,94 0,89 24 2,22 59,94
Jlexruu (JIek) 1,335 | 36,02 | 0,445 12 0,89 24
[Ipaktuueckue 3ausatus (113) 1,775 | 47,92 0,445 12 1,33 35,94
CamocrositesbHas pa6ora (CP) 3,89 105,06 1,11 30 2,78 75,06
CaMOCTOSATEIbHOE H3YUCHHE
s — 3,88 | 104,79 1,105 | 29,865| 2,775 | 74,925
KoHrakTHasg caMocTOsITeIbHAS
paGora 0,01 0,27 | 0,005 | 0,135 | 0,005 | 0,135
Buja nToroBoro KOHTpoJIsi: 3auer

3aver .
3adeTr/IK3aMeH ¢ OLICHKOI

AHHOTaNus padoyel NMporpaMMbl JUCUMILIHHBI
«MaTtemMaTH4yecKHe MeTOAbI B XuMun ouomatepuaios» (61.B./1B.05.01)

JOJIKEH .

Obnadams cnenyrommmu odowenpopeccuonanvivimu (OIIK) v npogeccuonanvrvimu (ITK)

KOMITICTCHIIUSIMU..

CMOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYYHBIX
JMCIHILIMH B podeccuonansHoil nesrensHocTr (OITK-1);
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e TOTOBHOCTBIO HCIOJIB30BATh 3HAHUS O COBPEMEHHOW (PU3NUECKOI KapTHHE MUPA,
IIPOCTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BELECTBA AJIs1 IOHUMAaHUs
OKpYy»Karolero Mupa u ssieHuii mpupost (OI1K-2);

e TOTOBHOCTBIO UCIOJIb30BaTh 3HAHUS O CTPOCHUM BEUIECTBA, IPUPOAE XMMHUUECKOM CBSI3U B
Pa3IMyYHbIX KJlaccaX XUMHUYECKUX COSUHEHUN JUIsl IOHMMaHUs CBOWCTB MaTEPUaJIOB U MEXaHU3Ma
XUMHUYECKHX MPOLIECCOB, POTEKAONUX B OKpyx)atomem Mupe (OITK-3);

e  CIOCOOHOCTBIO IUTAHUPOBATH U TPOBOIUTH (PU3NYECKHE M XUMHUECKHE SKCIICPUMEHTHI,
IIPOBOJUTH 00pabOTKY MX pPE3y/IbTaTOB U OLIEHUBAThH [TOIPEIIHOCTH, BHIIBUTATh TUIIOTE3bI U
YCTaHABJIMBATh IPAHULIBI UX IPUMEHEHUS, IPUMEHATh METO/Ibl MATEMATHUECKOT0 aHaJIn3a U
MOJICTUPOBAHMSI, TEOPETHYECKOTO U IKCIIepUMeHTaIbHOro uccienosanus (I1K-16);

e TOTOBHOCTBIO UCIOJIb30BaTh 3HAHNE CBOWCTB XUMUYECKUX JIEMEHTOB, COCTUHEHUN U
MaTepHaJIOB Ha MX OCHOBE JJIs pellieHus 3a1a4 npodeccronanbroi aestenproct ([1K-18);

e TOTOBHOCTBIO UCIOJIB30BaTh 3HAHUS OCHOBHBIX (PM3NYECKUX TEOPUN IS pEellICHUs
BO3ZHUKAIOMIMX GU3NYECKUX 3a/1a4, CAMOCTOATEIBHOTO MPHOOpeTeHUsl GU3NUECKUX 3HAHUM, I
MMOHUMAaHUsI IPUHIIUIIOB paboThl MPUOOPOB M YCTPOMCTB, B TOM YHCJIE BBIXOAIINX 32 MIPEAEIbI
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (I[1K-19);

e TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUYECKYIO HHPOPMALIMIO, OTEUECTBEHHBIN U 3apyOekKHBIH
ombIT 10 TeMatuke uccienoBanus (ITK-20).

3HaTh:

e  -MaTeMaTHMYECKHE METOJbl aHallh3a YPaBHEHWHU I OMNpEACNCHUS BXOIAIMMX B HUX
K03 PuITMEeHTOB;

. -COBPEMEHHBIE  MPEACTABICHHUS  PABHOBECHOW, CTAaTUCTUYECKOM W  HEPABHOBECHOU
TEPMOJAVMHAMUKA W XMUMHYECKOW KWHETUKH B OINHCAHUM XHMHUYECKHX IPOIECCOB CHHTE3a
OromaTepHaoB;

e  -oOuIMe npeacTaBIeHUs O 3aKOHOMEPHOCTSX CHHTE3a MOJIMMEPHBIX OHOMaTepUasoB;

Ymers:

. MIPOBOJIUTH KOJINYECTBEHHBIN aHAIU3 SKCIIEPUMEHTAIbHbIX JaHHBIX, PEACTABISIOMINX
WHTEpEC B XUMUH OMOMAaTepHUaoB;

. COCTaBJISATh MAaTEMATUYECKHUE MOJIEIN HA OCHOBE COBPEMEHHBIX ITPUHIINIIOB
TEPMOJAVNHAMUKNA U KUHETUKHU VISl ONIMCAHUSI IPOLECCOB, IPEICTABIIAIOIINX HUHTEPEC B XUMUHU
OromMaTepHaoB;

Baanern:
. MaTeMaTHYEeCKUM amnmapaToM s (PU3HKO-XUMHUECKOTO MOJICIHUPOBAHUS IIPOIECCOB,

IpCACTABIAIOININX HHTEPEC B XUMHUHU 6I/IOMaTepI/IaJ'IOB.

5. Kpartkoe coaep:kanue JUCIHIIMHBI:

JIuHeilHbIe U HeJIMHEHHbIe 321a4U XUMHH OMOMATEePUaJIOB

VYpaBHEeHUsT M METOJbl HX TMpUBEAEHUS K JHHEHHbIM ¢opmaMm. OnpeneneHue
KOA(Q(QUIUEHTOB B YpaBHEHHsX, MPUBOJUMBIX K JMHEHHBIM (opmaM. HenuHelinble ypaBHEHHs B
XUMUU OMOMAaTepHasoB U METOAbl ompeAereHHs KOod(p(HUIMEHTOB B 3THX ypaBHEHUsX. Meron
«MOJIOTHAHOW KpHBOH». Metoapl omnpeneneHuss Kod3()(UIMEHTOB B HEIMHEWHBIX YpaBHEHUSX,
OCHOBaHHbIE Ha MPUOJIMKEHUAX, TO3BOJIIOIMX CBECTH MX K JMHEHHBIM ypaBHEHHSIM U 00JacThb
JOMYCTUMBIX 3HAYEHUH Takux mNpuOmmkeHud. @Ou3nyeckuid CMBICI M HPOTHOCTUYECKHE
BO3MOXXHOCTH METOJIOB HHTEPHOJSAUMM M annpokcuMmanuud. COOTHOLIEHME MEXIYy IOMCKOM
NpUOJIMKEHHBIX AaHAJUTUYECKUX PEUIeHHH W peUleHUH ypaBHEHMH, MOJy4aeMbIX METOJaMU
BBIUMCIIUTENILHOM MaTeMaTuku. Teopema AOens O Hepa3peliMMOCTH YPAaBHEHUH B paauKaliax.
Teopema Beliepmtpacca — CtoyHa. MaTpuuHOE€ NPEICTABIECHUE CUCTEM JIMHEWHBIX YpPaBHEHHU.
Omnpenenurens. OKBUBAJIEHTHOCTb CHCTEM JIMHEWHBIX YpPaBHEHMH IOJMHOMY N-0l CTENEHH.
[TaTeHTHBIN OMBIT B 00JIACTH MOAETUPOBAHUS XUMUKO-TEXHOJIOTHYECKUX MTPOIIECCOB.
JunddepenunanbHbie ypaBHeHHs B XUMHH 0HOMATEPHAJIOB
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OOmme moaxonsl K (OPMYIHPOBKE 3a7ady B TePMHHAX JU(PGEpEeHINAIBHBIX YpaBHEHUH.
Huddepenunanbupie  ypaBHEHHS € Pa3lIENAIOUIUMHCS — HEPEMEHHBIMHM,  OJHOPOJHBIC
middepeHnnanbHbie ypaBHEHUs, TUHEHHbIE quddepeHnnanbabie ypaBHeHus, auddepeHuanbHbe
ypaBHEHHs B MOJHBIX auddepeHnmanax u mnpodieMa MOUCKa MHTEIPUPYIOIIUX MHOMKUTENCH Ha
IpuMepax 3a1a4 XUMHUYECKON KMHETHUKU. BO3MOKHOCTH KMHETHYECKUX METOJIOB B YCTAaHOBJICHHUU
MexaHm3Ma peaknuid. JuddepeHnumanbabie ypaBHEHUS KIACCHYECKOW TepMOJWHAMUKH. BTopoii
3aKOH TEPMOJMHAMHKH B TEPMHHAX MHTETPUPYIOIINX MHOXKHUTENEH: popmynupoBka Kapareogopu.
OO6oOmIeHHbIN  (opManu3M  KIACCUYECKOW TepMmoauHamuku. [IpeoOpazoBanus Jlexxanmpa.
VYpaBuenuss MakcBemia. TepmoauHamuka aedopMaiyiui Tel: SHEpreTHYecKas W DHTPONUHHAS
cocraBisironue  aeopmanuu. Ilonmeznas pabora B paBHOBECHOM TEpPMOIMHAMHUKE: armapar
TEPMOJIMHAMUKNA B (PU3MUECKONW XMMHMM T€TEPOT€HHBIX CHUCTEM M IpoleccoB. AncopOuus Ha
HEOJHOPOJHBIX MOBEPXHOCTAX U pacHpeesieHne aJcOpOLMOHHBIX LIEHTPOB MO 3HEprusMm. Meroa
Porunckoro. Mexanusm reTeporeHHOro katanusa B Teopuu banannuna. DHepreTuueckuii (pakTop B
reTeporeHHoM karaimmse. Mexanusm JIoHrmoopa — XWHIIENbBYAA. YJAapHBIM MEXaHHU3M B
rereporeHHoM katanuze. Teopust Kobozesa. Teopus akTUBHBIX aHCaMOJIEH.

MeTtoapl MaTeMATH4YeCKONl CTATHCTMKH W MaTeMATHYeCKHHl anmapar CcraTHCTH4YecKOH
TePMOAUHAMHUKH

[IpuMepsl TpUMEHEHUS] TEOPHH BEPOSTHOCTH M 3aKOHOB KOMOWHATOPUKH B XHWMHH
onomarepuanoB. OyHKIMU pacnipeencHuss bepHynnu u ee NpUMEHEHNE B XUMHUH OHOMaTEPHAIIOB.
OyHKIMK pacnpeneneHuss laycca W ee NpuMeHEHHWEe B XUMHHM OuomartepuanoB. DyHKmu
pacnpenenenus [lyaccona u ee npumeHeHue B XuMuu 6uomarepuanoB. DyHKINN pacipeeeHus
Beitbymia u ee mpuMmeHeHue B XxuMuHM OuomarepuayioB. DyHKIMU pacnpenencHus Jlancuara -
Kpamepa u ee npumeHenne B xumuu oromarepruaioB. COOTHOIICHUE MMOHATUH MAaTeMaTHUEeCKOW 1
TEPMOJIMHAMHUYECKON BEPOATHOCTU. DProanyeckasi TMIOTe3a, OCHOBHbBIE MPUHIIUIIBI KIACCUYECKOM
U KBaHTOBOM cratucTuku. Pacnpenenenne bonbimana.  Pacnpenenenue  Makcpea.
MouekynspHasi CyMMa 110 COCTOSIHUSIM M METO/IbI €€ BblunciaeHusl. CymMMa Mo COCTOSIHUSIM CHCTEMBI
B KJACCUYECKOM M KBAHTOBOM CTaTUCTHYECKOW TepMmojaunHamuke. Pacnpenenenue boze —
Oitnmrerina. Pacnipenenenue ®@epmu — [lupaka. BeruucieHue TepMOJIMHAMUYECKUX CBOMCTB
MOJIEKYyJI B razoBoi aze. Ywucio creneHed cBoOOabl. Teopus TEIJIOEMKOCTH Ta30B. Teopus
TEIUIOEMKOCTH  KPUCTAUIOB  DWHINTelHAa. Teopus  TemoeMKocTH  KpucTtauioB  JleOas.
DnekTpuyeckass MPOBOJUMOCTh OPraHMYEeCKHMX MarepHanoB. PemieToyHble MOAETH PACTBOPOB:
BU/JIBI MOJICTICH U MX a/IEKBATHOCTb.

MareMaTu4ecKHii anmapatr M 3aKOHbl JIMHEHHOW W HeJUHEHOWl HepaBHOBECHOM
TePMOIMHAMHUKH

O06o06menHas cuna 1 0000IIeHHas: KOOpAMHATa B HEPAaBHOBECHOM TepMoAMHaMUKe. Bumbl
pENIaKCallMOHHBIX ITPOLIECCOB B HEPABHOBECHBIX cucTeMax. [lepBblil u BTopoii 3akoHbl Duka. 3akoH
@ypre. 3akoH Kupxrogda. JIuHeiiHble COOTHOLIECHHMS MEXAYy TEPMOJMHAMUYECKOH CWIOW H
noTokoM. ComnpspKeHHE IOTOKOB: IepeKpecTHble sABieHHMA M npuHiun Kropu. CooTHoleHHs
B3aumMHocTu Omnsarepa. IlpousBoactBo sHTponmu u ypaBHeHue [le-Jlonne. Bropoil 3akoH
TepMOAMHAMUKHN B (opmynupoBke [Ipuroxkuna. CraumoHapHOE COCTOSHHE U €r0 YCTOHYHMBOCTb.
dazoBble mopTpeThl AU depeHanbHbld  ypaBHeHUH. DyHKiusa JlamyHoBa. YcTOHUMBOCTB
paBHOBecus K (aykryauusm. budypkanun. CamoopraHuszanus U MpUMEpbl CaMOOpPraHU3alMM B
xumudeckux cucremax. Crpykrypbl Totopunra. Peaknus benoycoBa — JKaboTtunckoro.
OCOOGEeHHOCTH TePMOJIMHAMUKH XUMUYECKUX MTPOLIECCOB B OMOJIOTHYECKUX CUCTEMAX.

MareMaTH4YeCKHH anmnapar KMHETUKH nmpoueccon B OTKPBITBIX CHUCTEMAX Hu
HEU30TEPMHUYCCKAA KHHETHKA

105



YpaBHEHHE HENPEPHIBHOCTH IIOTOKAa IpUM HAIMYMKM XUMHUYECKMX peakuuil. Pexum
UJIEANIbHOTO CMeIIeHUs. Pexum uaeanbHoro BeITeCHEHMs. CTallMOHAPHOE COCTOSIHUE B OTKPBITBIX
CUCTEMAX C MO3UIMM XUMHMUYECKOM KMHETUKU. DJIEMEHTapHbIE PEAaKLUU B OTKPHITBIX CHUCTEMAX.
CrnoxxHple peakuMd B OTKPBITBIX cHCTeMax. KHHETHMKa IeTepOTreHHBIX peakUuil B OTKPBITHIX
cucremax. OCOOEHHOCTH PABHOBECHS B OTKPBITHIX ccTeMaX. OCOOCHHOCTH KHHETHKH XUMHYECKIX
IIPOILIECCOB B OMOJIOTHYECKUX CUCTEMAX.

3ajaul  HEU30TEPMHUYECKONM KUHETHUKUM. BO3MOXXHOCTM METOJIOB KaJIOPUMETPUU B
HCCIEA0BAaHUN KMHETUKNA HEU30TEPMUYECKHUX peakuuil. 1101X0pl K pelIeHnIo MpoCcTeNInX 3a1a4y
HEU30TEPMHUUYECKONM KMHETUKU B KBaJpaTypax. UHCIeHHbIE METOIbl HEU30TEPMHUUECKON KMHETUKU.
Tennosoe BocmameHeHue. YpaBHeHue CeMeHOBa Ul TEIUIOBOTO BocIlaMeHeHus. Kpurepuii
®pank-Kameneuxoro yis TEmIoBOro BocriaMeHeHHs. Pa3BeTBiIeHHbIE 1IeTU U ITpobiieMa IeMHOro
BOCIUIAMEHEHHSL.

MaremMaTH4yecKHid anmapatT KHHETHKH M TePMOAWHAMHMKH B CHHTe3e¢ MOJHMMEPHBIX
OumomarepuaJioB

Hennpie mpomeccsl cuHTE3a Makpomosiekyn. CrymeHuyaTble MpOLECChl  CHHTE3a
MakpomoJiekya. CraTucTudeckas MPUPOJbI MPOLECCOB CHUHTE3a MOJUMEPOB. MeToJ MOMEHTOB
pacnpeaciCHud U BHUAbI CPEAHUX MOJICKYIISAPHBIX MaccC. HOJ’II/IMepI/ISaHI/IH KakK HepaBBeTBHeHHLIfI
nernmHo# nporecc. OcCOOEHHOCTH KMHETHKU PaguKaabHOM momMepu3anui. OCOOCHHOCTH KHHETUKH
WOHHON nosmMepr3anuu. OyHKIUM MOJIEKYISPHO-MAacCOBOTO PACIPENEICHUsI B aHAIM3e
0COOCHHOCTENl MeXaHHW3Ma CHHTe3a MakpomoJjiekyda. KuHeTnka NOJMKOHAEGHCAMW M pacyer
MOJIEKYJIIPHOM MacChl OJIMKOH/IEHCAIHOHHBIX MTOJIMMEPOB JUISl IPOCTEHIINX CIy4aeB.

4. O6beM yueOHOMH TUCHUTIUHBI:

B 3aueTHEBIX B akanem.

Bunpr yue6HO#M paboThI €IUHUIAX qacax
OO0miast Tpy10€eMKOCTb JUCHUNJIMHBI 15 540
10 Y4eOHOMY IIAHY
AyAUTOPHBIE 3aHSATHSI: 5.33 192
Jlexuunm (JIek) 1.78 64
[Ipaktuueckue 3ausatus (113) 3.55 128
CamocrositesbHas padora (CP): 9.67 348
CaMoCTOATENbHOE N3YUEHHUE Pa3/IeoB 347.6
JUCIIMILIAHBI
KonTtakTHas camocTosTenbHas paboTa 0.4
Bua xoHTpOJIS: 3a4eT ¢ OMEeHKOi

AHHOTanus padoyell NporpaMMbl JTMCUUILTAHBI
«TepMoauHAMUKA U KHHETHKA B XMMHH U TeXHoJIoruu 6momarepuasios» (51.B.JIB.05.02)
1. Heablo aucuMmIuHbl «TepMoaMHAMMKA M KHHETHMKAa B XUMHM U TEXHOJIOTMU
OuomarepuanoB» sBiseTcs (GOPMHUpPOBAHHE y OaKajJaBpOB LEJIOCTHOTO IMPEICTABICHHS O
IIPUMEHEHHH amrapara TepMOJIMHAMUKY U KHHETUKU B XUMUU OMOMaTEepUaJIOB.

2. B pe3yabTaTe M3y4yeHHs] AMCUUILUIMHBI O0ydaloumiica Mo nmporpamme fakajaBpuaTa
JOJI2KEH
Obnadams ciexyroummu oouwenpogheccuonansvuvimu (OIIK) u npogpeccuonanvuvimu (IK)
KOMIIeTeHIUSIMH .
e CIOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIHILIMH B podeccuonansHoil nesrensHocTr (OITK-1);
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e TOTOBHOCTBIO HCIOJIB30BATh 3HAHUS O COBPEMEHHOW (PU3NUECKOI KapTHHE MUPA,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEUIECTBA ISl TIOHUMAaHUS
OKpy»KaroIero Mupa u sisiieHuid npuposi (OI1K-2);

e TOTOBHOCTBIO MCIIOJIB30BATh 3HAHUS O CTPOEHHUH BEIIECTBA, IPUPOJIE XUMHUYECKON CBSI3U B
Pa3NIMYHBIX KJaccax XMMUYECKHX COSAMHEHUH JUII MOHUMaHUs CBOMICTB MaTepHalIOB U MEXaHU3Ma
XUMHUYECKHX MPOLIECCOB, MPOTEKAONIMX B OKpyxkaromem mupe (OITK-3);

e  CIOCOOHOCTBIO IUTAHUPOBATH U MPOBOJUTH (PU3NIECKUE M XUMHUYECKHE IKCIICPUMEHTHI,
MIPOBOJIUTH 00PaOOTKY MX Pe3yJbTaTOB U OLEHUBATH MOTPEUTHOCTH, BBIIBUTATh TUIIOTE3bI U
YCTaHABJIMBATH TPAHUIIBI UX TPUMEHEHHSI, IPUMEHITH METO/Ibl MATEMaTHYECKOTO aHAIN3a 1
MOJICTUPOBAHMSI, TEOPETUYECKOTO U IKCIIepUMeHTanbHOro uccienopanus (I1K-16);

e TOTOBHOCTHIO HCIIOJIB30BATh 3HAHUE CBOMCTB XUMHUYECKUX AIIEMEHTOB, COSAMHEHUH 1
MaTepHaJIOB Ha MX OCHOBE JJIS pellieHus 3a1a4 npodeccronanbroi aestenproct (I[1K-18);

e TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOPHUH IS PELICHUS
BO3HUKAIOMINX (PU3MUECKUX 3a7[a4, CAMOCTOSTEILHOTO MPHOOpeTeHNsT (HU3NIECKUX 3HAHUH, JUIS
MOHWMAaHUS MPUHIUIIOB pabOThI MPHOOPOB U YCTPOICTB, B TOM YHCIIE BBIXOSIINX 32 MIPEIEITbI
KOMIIETCHTHOCTH KOHKpeTHOro Hampasienus (I1K-19);

e TOTOBHOCTHIO H3y4aTh HAYYHO-TEXHUYECKYIO HH(POPMAINIO, OTEYECTBEHHBIN U 3apyOeKHBIN
ombIT 10 TeMatuke uccienoBanus (ITK-20).

3HaTh:

- TEepPMOJMHAMUYECKAE W KHHETHYECKHE 3aKOHOMEPHOCTH IPOIecCOB Ae(opMaiuu, JIeKalnux B
OCHOBE IIPOIIECCOB NepepadoTKH OMoMaTepruaioB B U3JIENHsI OMOMETUIIMHCKOTO Ha3HAUEHUS

- BO3MOKHOCTH TE€PMOJMHAMHUKH W KWHETHKH IJISI OMUCAHWS XUMHUYECKUX IMPOIECCOB CHHTE3a H
Moau(UKauu OnomMaTepuaos;

- KHMHETHYECKHE U TEePMOIMHAMUYECKHE OCOOCHHOCTH IPOLECCOB CHHTE3a M MOJIU(PHUKALUU
MOJIMMEPHBIX OMOMaTEPUAIIOB;

YMmern:

- IIPOBOJUTH 00PabOTKY IKCIIEPUMEHTAIBHBIX JaHHBIX U MX INIyOOKUI TEOpEeTUYECKUH aHaIHU3 IpU
UCCIIEIOBAHUHM XMMHUKO-TEXHOJIOTMYECKHUX MPOLIECCOB CUHTE3a U MepepaboTKH OMOMAaTepHaoB;

- OCYILECTBJIATh PACYETHl XMMHUKO-TEXHOJIOTMUECKHUX MPOLIECCOB, JIEKAIUX B OCHOBE MOJIy4YEHUS U
nepepaboTku OnoMaTepuaos;

Biaanern:

- IPUHLUIAMHU HOCTPOCHUS (PU3NKO-XUMHUECKUX MOJIeNIEH TPOLECCOB CUHTE3a U IepepaboTKU
OromMaTepHalIoB.

3. Kpartkoe coaep:xanne TMCHUIIHHBI:
TepmMoanHaMuka M KHHeTUKA JedopMmanuu. Bonpocol nepepadoTku 6MoMarepuasioB B
U3/1e1us1 OMOMEeUIIUHCKOT0 HA3HAYCHH .

OCHOBHBIE THIBI MPOLIECCOB MEepepaboTKH OMOMAaTEpHaIOB B H3JENUs OMOMEIUIIMHCKOTO
Ha3HaueHUs,  crneuuduka  TEXHOJOTMH  mepepaboTKM  MOJIMMEPHbIX  OMOMAaTepHasoB.
TepmoauHaMuka nedopManMu: SHEPreTHUecKass W SHTPOIMHHAS COCTaBIAIONIME JAedOpMalHH.
Pacuer TemnoBbIX >ddekroB nmpu aedopmanuu Ten. Tepmoyrnpyras MHBEPCHS U €€ MPUYUHBIL.
Teopus nepopmanmu upeanbHoro kaydyka. Teopus MyHu u ypaBHeHue bpatHeBa. Teopuu
KUHETHKH Pa3BUTHs U peJlakCalliM BBICOKOXIAcTHUecKoil negopmanuu. Teopuu cTekIoBaHUS U
pEJIaKCALlUOHHBIE SIBICHHUS B IOJUMEPHBIX CTEKIaX. 3aKOHOMEPHOCTH IPOLIECCOB TEYEHMS U
CTpykTypa  MmarepuaioB. OCOOEHHOCTM  TEPMOJMHAMUKA M  KUHETHUKM  Jedopmanuu
KpUCTaIM4eckux Tesl. IlaTeHTHBIH ombIT B 00nacTu mnepepaboTKH OMOMaTepHalioB B H3JENHUs
OMOMETMITMHCKOTO Ha3HAYEHHUS.

MareMaTH4YeCKHH anmapar XHMHY€CKOl KHHETHKH r'OMOT€HHBIX H reTeporcHHbIX MpoumeccoB
H KJACCHYeCKO TCePMOAMHAMUKMU.
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CoOoTHOLIEHHE AHANUTUYECKUX U YHUCICHHBIX METOJOB B XHMHUYECKOH KHHETHUKE.
Huddepenunanbupie ypaBHEHUS B XUMHUECKOW KMHETHKE M METOJbl UX pelIeHHs. BOo3MOXKHOCTH
KUHETHYECKUX METOJOB B YCTAHOBJICHMM MexaHu3Ma peakuuid. Juddepennumansupie ypaBHEHUs
KJIACCUYECKON TEpPMOJMHAMHUKU. BTOpoil 3akOH TEpPMOJMHAMUKHA B TEPMUHAX WHTErPUPYIOLINX
MHOXuUTeneil:  gopmynupoBka  Kapareomopu. OO0o0OmeHHblid  (GopManu3M  KIIaCCHYECKOM
tepmoauHamuku. IIpeoOpa3zoBanus Jlexxannpa. YpaBHenus MakcBemia. [lone3nas paborta B
PaBHOBECHOW TEPMOJIMHAMHUKE: anmapaT TEPMOAWHAMHUKA B (U3UUYECKOM XMMHU T€TEPOTECHHBIX
CHCTEM U IpoLeccOB. AncopOuMs Ha HEOJHOPOJHBIX IIOBEPXHOCTAX M pPacCHpeelcHUe
aICOpOIIMOHHBIX IIEHTPOB 110 dHeprusiM. Meroa PoruHckoro. MexaHu3M reTeporeHHOro KaTainsa B
teopuu banannuHa. DHepreTuueckuii pakTop B reTeporeHHOM Karaimse. Mexanusm JI HrMiopa —
XuHIIenbBy/Aa. YAapHbIH MeXaHHW3M B rereporeHHoMm Karanuze. Teopuss KoOozeBa. Teopus
aKTUBHBIX aHcamOuel. [IpumeHeHne npeacTaBlIeHul KUHETUKA U TEPMOJIMHAMUKHU Ul ONHCAHUS
MIPOLIECCOB XUMUYECKON MOAM(PUKAIIMN OHOMaTEpUaIOB.

Crarucruueckas TEPMOAUMHAMHUKA B XUMHUH 6I/IOMaTepI/IaJ'IOB

CooTHOLIEHHE TMOHATHA  MaTEMaTUYeCKOM W TEPMOJAMHAMHYECKON  BEPOSITHOCTH.
Oproauueckas THUIOTE3a, OCHOBHbIE MPUHIMMBI KIACCUUYECKOM M KBAaHTOBOW CTaTHUCTHKH.
Pacnpenenenne bonpnmana. Pactipenenenne Makcepemta. MosekyisipHas Cymma 10 COCTOSIHUSIM 1
MeToabl ee BbluMcieHus. CyMMa IO COCTOSHHSIM CHCTEMbl B KJIACCMYECKOW U KBAHTOBOM
CTaTUCTUYECKOM TepMoanHamuke. Pacnpenenenue bose — DiiHmreitna. Pacnipenenenne @epmu —
Jupaka. BpramcieHne TEepMOIMHAMHYECKUX CBOWCTB MOJIEKYN B Ta30oBoi (aze. CymmbI 1O
COCTOSIHUSIM AaKTHBMPOBAaHHBIX KOMIUIEKCOB. Umucino creneHeil cBoOonpl. Teopus TemnoeMKocTH
ra3zoB. Teopus TEMJIOEMKOCTH KPUCTAJUIOB DUHINTEIHA. Teopust TETIOEMKOCTH KpucTauioB Jlebast.
OneKTpuyecKas MPOBOIMMOCTh OPraHMYECKUX MaTrepuaynoB. PemieToyHsle MOAEIN PacTBOPOB:
BHJBl MOJCIEH M MX aAeKBaTHOCTb. (CTaTHUCTHYECKas TEPMOJMHAMMKA IIOJMMEPHBIX ILICTICH.
Cratuctuyeckas TepMOJIMHAMUKA JJIs1 OTIMCAHMSI IPOLIECCOB MOAU(UKaLMU OnoMaTepHanos.

3aKOoHBbI JIMHEHHOM 1 HeJIMHENHOW HepaBHOBECHOI TepMOIUHAMUKH

O6006mmenHas cwia u 000OIIeHHasT KOOpAHHATa B HEPABHOBECHON TepMoauHaMHKe. Bujibl
pellakcallMOHHBIX MTPOLIECCOB B HEPaBHOBECHBIX cucTeMax. [lepBblil 1 BTopoii 3akoHbl Duka. 3akoH
Oypre. 3akon Kupxrodda. JIuHeHHBIE COOTHONIICHHS MEXIYy TEPMOJWHAMHYECKOW CHIIOW H
noTokoM. ComnpspkeHHe IOTOKOB.: IepekpecTHble siBieHus u npuHiun Kropu. CooTHomieHus
B3auMHoctu Omn3zarepa. IlpousBoactBo sHTponmu u ypaBHeHue [le-Jlonne. Bropoin 3akoH
TepMoauHaMuKu B dopmynupoBke [Ipuroxuna. CtaimoHapHOE COCTOSIHUE M €r0 YCTOMYHUBOCTD.
®azoBeie mopTpeThl aupdepeHnranbHbI  ypaBHeHUNW. DyHkuus JlsmyHoBa. Y CTOWYMBOCTH
paBHOBecHus K QuykTyanusM. budypkamuu. Camoopranuzanus ¥ IpuMepbl CaMOOPraHU3alud B
xumuueckux cucremax. Crpykrypsl Terlopunra. Peaknuss benoycoBa — JKabortuHckoro.
Oco0OeHHOCTH  TEPMOAMHAMHMKM  XHUMHYECKHX TPOIIECCOB B  OHUOJOTMYECKUX  CHUCTEMaX.
JluccunatuBHbBIE CTPYKTYpPHI B CHHTE3€, TIepepaboTke 1 MOAU(pHUKAIIU OMOMaTepHaoB.

Kuneruka npoueccoB B OTKPLITBHIX CACTEMAaX H HEH30TEPMUYECCKAA KUHETUKA

ypaBHeHI/Ie HCMPEPBIBHOCTH IIOTOKa TIpU HAIWYUU XUMHYCCKUX peaKHHfI. Pexum
HACAJIbHOTO CMEIIeHUs. PeXUM HaeaIbHOTO BBITECHEHMS. CTaLII/IOHapHOe COCTOSIHHUEC B OTKPBITBIX
CHUCTEMaX C MO3UIUH XUMHYECKOM KHMHETHUKHU. QHGMGHTapHHe pCaKkiun B OTKPBITBIX CHUCTEMaAX.
CnoxHbIe PCaKllM B OTKPBITHIX CUCTEMaX. Kunertuka TCTCPOTCHHBIX peaKuHﬁ B OTKPBITBIX
cucrtemax. OcoOeHHOCTH PaBHOBCCHUA B OTKPBITBIX CUCTEMAX. OCcOoOECHHOCTH KHHETUKH XHMUYECKUX
IIpOLECCOB B OMOJIOTHYECKUX CHCTEMAX.

108



PasBeTBiicHHBIE M HEPA3BETBIICHHBIE ILICTHBIE peakUuU. Teopus pa3BETBICHHBIX LENHBIX
peakuuii CeMeHOBA U YCTOHYMBOCTH OMOMATEPHAIOB K TEPMOOKHCIUTEIBHOMN JECTPYKLIUH.

3ajaul  HEU30TEPMHUYECKONM KUHETUKUA. BO3MOXXHOCTM METOJOB KaJOPUMETPUU B
HCCIEA0BAaHUN KMHETUKHA HEU30TEPMUUYECKUX peakuuii. 11oaxoapl K pemeHuto NpocTenmmx 3anay
HEU30TEPMHUUYECKONM KMHETHKU B KBaJparypax. YuCIeHHbIE METO/Ibl HEU30TEPMHUUECKON KMHETHUKU.
Tennosoe BocmameHenue. YpaBHeHue CeMeHOBa JUlsl TEIIOBOIO BocCILIaMeHeHus. Kpurepuii
@pank-Kameneukoro s TEIUIOBOIO BOCIUIAMEHEHHUS. YCTOMYMBOCTH OHMOMAaTEpUaioB K
TepMUYecKo necTpykuuu. [Ipodiema ycToifuuBOCTH OMOMAaTEPUAIOB TIPU CTEPHITU3ALHH.
Kunernka u TepMoIMHAMUKA B CHHTe3€ MOJMMEPHbIX 0MOMaTepHAJIOB

Lennpie mpomeccsl cuHTE3a MakpoMmosekyld. CrymeHuaTble TpPOLECChl  CHHTE3a
MakpomoJiekya. CraTucTuuyeckass IpUpoabl IMPOLECCOB CHHTE3a MojimMepoB. Pacuer mpenenbHOM
KOHBEPCHUM TOJUMEPHU3AMOHHBIX TPOIIECCOB U €€ (U3UYECKUH CMBICI. MeToa MOMEHTOB
pacnpeaciCHud U BHUAbI CPEAHUX MOJICKYJIIPHBIX MacCC. HonuMepmauml KakK Hepa?;BeTBJ'ICHHI:II\/'I
nernHoi nporecc. OcoOOEHHOCTH KMHETHKU PaguKaIbHOM momMepu3anuu. OCOOEHHOCTH KUHETUKH
MOHHOM nosmMepu3anuu. @OyHKIUMHM MOJIEKYISIPHO-MAacCOBOTO PACHPEICICHUsI B aHAIM3e
0COOCHHOCTENl MexXaHHW3Ma CHHTe3a Makpomojekyda. KuHeTnka NOJMKOHAEGHCAlMW U pacyer
MOJ'IGKy.]'IprHOI\/'I MacCChI IMMOJIMKOHACHCAITMOHHBIX IMTOJIMMEPOB JIA HpOCTeI\/'IIHI/IX CJIy4Jacs.

4. O0beM y4eOHO# TUCHUNJIMHBI:

B 3aueTHEBIX B akanem.

Bupr yue6HOM paboThI eqUHUIIAX gacax
OO0uiast Tpy10€eMKOCTb AW CIIUTIJIMHBI 15 540
10 y4eOHOMY ILIAHY
AyAUTOPHBIE 3aHATHSI: 5.33 192
Jlexuum (Jlek) 1.78 64
[Ipaktuueckue 3ausatus (113) 3.55 128
CamocrositesbHas padora (CP): 9.67 348
CamMocTosTenpHOE H3yUeHHE Pa3/IeiioB 347.6
JUCIUILTAHBI
KonTtakTHas camocTosiTenbHas paboTa 0.4
Buja kouTpoJs: 3a4eT ¢ OLleHKOH

AHHOTaNUs Y4eOHOH NporpaMMbl JMCUUILTHHBI
«MexaHn4YecKHe MPoecchbl M anmapaTbl XuMu4deckoii Texnosorun» (b1.B.J1B.06.01)

1. Heas aucuumaumHbl — (opMHpPOBaHHE Yy OOYYAIOIIMXCS OCHOB HWHXKEHEPHOTO
MBILICHUS.

2. B pe3yabrare u3yueHus IMCUHMIJIMHBI 00y4Yalommiicsi Mo mporpamMme 0aKkajaaBpuara
JOJI2KeH

Obnadams cnenyrouumu oowenpogeccuonanvuvimu (OIIK) n npogeccuonanvnvimu (I1K)

KOMIETEHIUSIMHU:

— CIOCOOHOCTHIO HCIMOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYyYHBIX AMCIMILIUH B
npodeccronanbHO# nesrenpHocTH (OITK-1);

— CHOCOOHOCTHIO HCIOJB30BaTh 3HAHUS O COBPEMEHHOW (U3NYECKON KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHMM BEIIEeCTBA ISl TOHUMAaHUS
OKpYyKarolero Mupa u ssieHuii mpupoasl (OI1K-2);

— TOTOBHOCTHIO HCIIOJIH30BAaTh 3HAHUS O CTPOSHUU BEIIECTBA, MPUPOJEC XUMHUECKON CBS3H B
Pa3IMYHBIX KJAccaX XMUMHUYECKUX COCIWHEHUH NJis MOHMMAaHHs CBOWCTB MaTEpHUalOB H
MeXaHM3Ma XUMHUECKUX MPOIIECCOB, MPOTEKArIUX B okpyxatoriem mupe (OT1K-3);
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— CHOCOOHOCTBIO aHAJIM3UPOBATh TEXHUYECKYIO TOKYMEHTAlMIO, MOAOUpaTh 000pylOBaHHE,

TOTOBUTH 3asBKU Ha MPUOOpeTeHrne 1 peMoHT obopynoBanus (I1K-9).

3uams:

— TEOpPEeTUYECKHE OCHOBBI IIPOLIECCOB U3MEIBYEHMSI U CMEIICHUS;
— KOHCTPYKUHHU W MPHUHILIUINBI ACHUCTBUS OCHOBHBIX COBPEMEHHBIX MAIIUH ISl U3MEIbYCHUS U

CMEIIEHHS MaTEePUAJIOB;

— METOJMKH pacuera TEXHOJIOTMUECKOTO 000py10BaHUS.
—  Vmemn:
— IPOBOJUTH MEXAHMYECKHE PACUEThl AIEMEHTOB MAIIMH JUISl U3MEJIbYEHUS] U CMELICHUS

MaTepHuasoB.

Braoemy:

— HaBbIKaMU aHAJIM3a MEXaHUYECKUX MPOIIECCOB XMMHUECKUX MPOU3BO/ICTB;
— TEXHOJIOTMYECKHMHM pacueTaMHu 000pyI0BaHUS;
— pacueTam¥ THUIOBBIX J€Tajeil MallliH, M0oJIb3ysAch cripaBouHoM muTepatypoil u '[OCTamu.

3. Kparkoe conepixanue TucCUUNIUHBI:

1. BBenenue

Ponp mpeamera «MexaHuueckne NpOLIECChl U amnmapaTbl XUMHYECKOW TEXHOJIOTHM» B
dbopMHUpOBaHMM HWHXEHepa XHWMHKa-TexHojiora. «MexaHH4ecKre TMpolecchl M ammaparbl
XMUMHYECKOM TEXHOJIOTMM» —OCHOBAa JUIsl TPOEKTHPOBAHHUS HOBBIX U COBEPLICHCTBOBAHMUS
NEUCTBYIOUIUX TEXHOJOTHYECKIX YCTAHOBOK XUMHUYECKUX MPEATIPUATHI.

2. Paznen 1. U3mesibueHnEe TBEPABIX BEIIECTB

Ou3nko-MexaHuveckue cBoiictBa  mMarepuanoB. CrocoObl  uM3MenpyeHHs. Teopuu
n3MenpueHus. [[poOunku, paspymiaromue MaTepuain ckatheM (IEeKOBble, KOHYCHBIE, BAJIKOBBIE).
JpoOunku ymapHOTO NEHCTBHs (POTOPHBIE M MOJIOTKOBBIE JNPOOUIIKH, MATBIIEBBIC N3MEIIbUNTEIIN ).
MammuHbl  yJapHO-UCTUPAIONIETO  JIeHCTBHUs  (MENBHUIIBI C  BpamawimuMmcs  OapabaHoM,
BUOpAallMOHHBIE MENbHULBI). M3MenpuuTenu pa3gaBivBaIONIEr0 U HCTUPAIOIIETO JACHCTBUS
(6eryHHBIE METBHHUIIBI, KAaTKOBO-TapeibyaThle W3MEIbUHUTEIH, OHCEpPHBIC HW3MEIIbUNUTEIIN).
Crpyitabie MenbHUIBI. O0IaCTh MPUMEHEHHS, IIPUHIINAIT ACUCTBUS, KIIacCU(pUKAIIHS.

3. Paznea 2. Cmemiennue.

[Ipouecce cmemenus. Knaccuduxanus cmecureneil. CMelieHne BbICOKOBSI3KUX OJTUMEPOB
(uepBsiUHBIC MAIIMHBI, BaJKOBblE MamuHbl). CMecuTenu mnepuoiuueckoro aevictsus. Kuneruka
npoueccoB cMmemieHus. CMelneHue colllydux marepuanoB. bapabannbie cmecurenu. YepsiuHo-
jonacTtHele cMmecutend. JleHtounsle cmecutenu. beryHkoBble cMecutenu. LlupkynsiuoHHbIE
CMECHUTENIM C TICEBAOOKIKEHHUEM CBIIYy4ero Marepuaiga ObICTPOBPAILAIOIIUMCS POTOPOM.
Yepenuutenu.  CMmecuTend  HEOPEpPBIBHOTO — JeMcTBUS.  ['paBUTAllMOHHBIE  CMECHUTEIH.
Bubpaunonnsie cMecutenu. [IpsiMoTOUHBIE CMECUTENH.

4. O0beM y4eOHOH TUCHUTIIUHBI

Buner yue6HOM paboThI B 3aueTHBIX B akanem. B actponom.
eIMHULIaX yacax yacax

OO0masi TpyA0eMKOCTh I CHUILIMHBI 110 2.0 79 54
Y4eOHOMY IJIAHY

KonraktHas padora (KP): 0,9 32 24
Jlexuunu (Jlek) 0,45 16 12
[TpakTiueckue 3anstus (I13) 0,45 16 12
CamocrositesbHas padora (CP): 1,1 40 30

Buja xoHTpoJIA: 3a4eT / IK3aMeH - 3auer -

AHHOTAIUSA Y4e0HOH NPOrpaMMbl TN CIIUILIAHBI
«MexaHUKa XUMHYECKHX MPOU3BOICTB TeXHoIoruu ouomarepuason» (b1.B./[B.06.02)
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1. Heap AMCHMIJIMHBI — HAYYUTh OOYUYAIOMIETOCS TBOPUYECKOMY MOJXOY K BBITIOJTHEHHUIO
MHXEHEPHBIX pPACYETOB Ha IPOYHOCTb, JKECTKOCTh M YCTOWYMBOCTb 3JIEMEHTOB
KOHCTPYKUUH, JETAJIEH U Y3JI0B MAaIllUH U alllapaTosB.

2. B pe3yabrare u3yueHHs JMCHUIJIMHBI 00y4yaommiicss mo mporpamMe 0akajaBpuara
HOJIKeH:

Obnaoams cnenyrommmu oowenpogeccuonanvuvimu (OIIK) u npogeccuonanvnvimu (1K)

KOMITCTEHITHSIMU:

— CHOCOOHOCTBIO HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIMIUIMH B
npodeccronanbHol nesrenpHocTH (OITK-1);

— CHOCOOHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOW (M3MYecKold KapTWHE MUpa,
[IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHUM BELIECTBA Ui MOHUMAaHHS
OKpyKaroriero mupa u sisneruit mpuposl (OI1K-2);

— TOTOBHOCTb HCIIOJIb30BaTh 3HAHUS O CTPOCHHUM BELIECTBA, NMPUPOAE XMMHUYECKON CBS3H B
pPa3IMYHBIX KJIacCaX XUMHUYECKHUX COCAMHEHHWH /I TOHUMAHHUS CBOWCTB MAaTepuajoB M
MEXaHH3Ma XUMHUECKUX MPOIIECCOB, MPOTEKArOINX B okpyxkaromem mupe (OITK-3);

— CHOCOOHOCTHIO AHAJIM3UPOBATH TEXHUYECKYIO JOKYMEHTAlMI0, NOJ0MpaTh 00Opyl0BaHUE,
TOTOBUTH 3asBKU Ha MPHOOpeTeHne u peMoHT obopynoBanus (I1K-9).
3Hamo:

— OCHOBHBIE YpaBHEHHS W METOJbl pElIeHUs 3a7au CONPOTHUBIEHHUS MaTepUalOB U JeTanen
MaIlH;

— OCHOBHBIE METO/Ibl PACUETOB HA MPOYHOCTD U KECTKOCTh AIEMEHTOB KOHCTPYKIIMI MaIllluH 1
anmnaparos;

— OCHOBBI TEOPHH pacueTa JeTajei U y3JI0B MallllH U alnapaToB XUMUYECKON TEXHOIOTHH.
Ymemo:

— TMPOBOJUTH pPAacyeThl HJIEMEHTOB KOHCTPYKIMH Ha OCHOBE METOJOB COMPOTHBICHUS
MaTepHasoB;

— paccuuThIBaTh U KOHCTPYMPOBATH ACTAJIN MAILIUH 110 UCXOAHBIM JAHHBIM;

— TMPOU3BOJUTH PacyeThl 0 OCHOBHBIM KpUTEPHsIM PabOTOCIIOCOOHOCTH U KOHCTPYUPOBAHUS
neTajeld MalluH.

Braoemy:

— HaBbIKaMU pacyeTa COIMPOTHUBIICHUS MaTEPUATIOB aHATUTUYECKUMU METOJaMHU;

— HaBbIKaMU BbIOOpa MaTepUaIOB [0 KPUTEPHUSIM IPOUHOCTH;

— pacyeTamu TUIOBBIX JI€TajJel MalluH, MOJb3YSACh cipaBouHOM auTepatypoi u 'OCTamu.

3. Kpartkoe coaep:xanne 1MCHHIJIMHbBI:

1. M3ru6 s1eMeHTOB MaIllMH U anapaToB

1.1. TuddepenunansHoe ypaBHEHHE M30THYTON OcH Oalku. DHEPreTHYEeCKUil METOJ
onpenenenus nepemenieanii. Materpan Mopa. [Ipasunio Bepemaruna.

1.2. Pacyer cTaTH4eCKH HEOMPEICIUMBIX OAJIOK U paM.

2. [IpoyHOCTB COCY/IOB U anmapaToB

Pacyer Ha MPOYHOCTH TOJCTOCTEHHBIX HUIMHIPOB. CrOCOOBI MOBBIIICHUS HECYIEH
CIOCOOHOCTH TOJICTOCTEHHBIX LIUJIMHJIPOB.

3. CoequHeHue neTaneil MaluH.

Mexannyeckue nepenaud. 3yOuareie mepemauu. UepBsuHble nepenaund. PeMeHHBIe

nepeaaun. Penykropsl. [Ipumepsl cxem penyKkToposB.

4. O0beM yueOHO#H TUCHUILINHBI

Buner yae6HOI paboThI B 3auernbIX B akanem. B actponowm.
eAMHUIAX yacax yacax
O0mas TpyA0eMKOCTh IMCIHUIIJIMHBI 110 20 79 54
y4eOHOMY IJIAHY
Konrakthas padora (KP): 0,9 32 24
Jlexmum (JIek) 0,45 16 12
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[Ipaktuueckue 3ausarus (113) 0,45 16 12

CamocrosiTtesnnasi padora (CP): 1,1 40 30

Bun KOHTPOJIsA: 3a4€T / 3K3aMeH - 3auer -

AHHOTaIUs1 padoyell MporpaMMbl JTMCHHILTHAHBI
«JlonoiHuTEIBHBIE TJ1aBbI (pU3HUYecKoii xumun 6uomatepuasos» (51.B.J1B.07.01)

1. Ileap AMCUMIUIMHBI — O3HAKOMHUTHCS C TEPMOJMHAMHYECKOW TEOPHEH pacTBOPOB
AJIEKTPOJIUTOB U BJIEKTPOXUMHUYECKUX Ienel (raJbBAHMUECKUX 3JIEMEHTOB), IOHSATH
OCHOBHbIE KMHETHUYECKHE 3aKOHOMEPHOCTU IMPOTEKAHUS XMMUYECKUX IPOIIECCOB, POJIb
KaTajau3a A XUMUYECKOM TEXHOJIOTUH.

2. B pe3yabTaTe u3y4yeHusl THCHMILIMHBI 00yYaOIMiics M0 mMporpaMMe fakajaBpuara
HOJIKeH:

Obnadams cnenyromumu npogheccuonanvrvimu (I11K) komnereHusamMu:

— CIOCOOHOCTHIO IUIAHUPOBAaTh U MPOBOJIUTH (PU3MUYECKHE U XUMHYECKHE HKCIEPUMEHTHI,
MIPOBOJUTH 00pPabOTKY MX PE3yJabTaTOB U OLIEHUBATh MOTPEIIHOCTHU, BBIABUTATh TUIIOTE3HI U
YCTaHaBJIMBATh IPAHULIBI UX IPUMEHEHHUS, TPUMEHATh METO/Ibl MATEMAaTUYECKOTO aHaIN3a U
MOJICTTUPOBAHUSI, TEOPETUIECKOTO U IKCIIepruMeHTanbHoro uccnenoBanus (I1K-16);

— TOTOBHOCTHIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (PU3MYECKHX TEOPUM MJis pelIeHUs
BO3ZHMKAIOMIMX (PU3UUECKUX 337a4, CAMOCTOATEIBHOTO NMpUoOpeTeHns (PU3NYECKUX 3HaHUH,
JUIS TIOHUMaHUS MPUHIUIIOB pabOThl MPUOOPOB U YCTPOMCTB, B TOM YHCII€ BBIXOASIINX 32
npejieNbl KOMIIETEHTHOCTH KOHKpeTHOTO Hanpasienus (I1K-19).
3Hamo:

— OTJIMYUTENbHbIE OCOOEHHOCTH B TOBEACHUHM PACTBOPOB JIIEKTPOJIUTOB, CBS3aHHBIE C
MIPOXOXKACHUEM IEKTPUUECKOTO TOKA;

— TEOpHIO raIbBAaHUYECKUX SIBJICHUN;

— TEOpUU KHUHETHKHU, MYTH TEOPETUYECKOIO0 pacyeTra CKOPOCTEH XMMHYECKUX PEaKkUui H
OTPaHUYEHUS B IPUMEHUMOCTH PACUYETHBIX METOJIOB;

— OCHOBBI TeOopuu (HOTOXMMHYECKHX U IEMHBIX peaKlui, OCOOCHHOCTH HX CTaJUHHOTO
MIPOTEKAHHUS U YCIIOBHSI OCYILIECTBIICHHUS;

— OCHOBHBIE YE€pThl TOMOT€HHOI'O U TEeTEPOr€HHOTO KaTalau3a, IPUYUHBl YCKOPEHUS
XUMHUYECKOTO Ipoliecca B IPUCYTCTBUM KaTalu3aTropa.

Ymems:

— IPUMEHATh KOHAYKTOMETPUUYECKHUE U MOTEHUUOMETPUUECKUE U3MEPEHUs ISl ONPEACICHUS
TEPMOJUHAMHYECKUX (DYHKIUH XUMUYECKMX peaklHil, KOHCTaHTBl JIUCCOLIMALIUH,
MIPOU3BEICHUS paCTBOPUMOCTH, pH pacTBOpOB U T.A.

— TIPUMEHSTh TEOPETUYECKUE 3HAHUS U DKCIEPUMEHTAJIbHbIE METOJbl HCCIEAOBAHUS
(bu3nuecKoi XUMHHM Ui pPELICHHs BOMPOCOB, BO3HUKAIOIIUX MPHU H3YUYEHUU KHUHETHKHU
XUMUYECKUX PEAKIUH;

— TMPOBOAUTH AHAIM3 U KPUTUYECKHU OLICHUBATh IOJYUYECHHBIE SKCIIEPUMEHTAJIbHBIE JIaHHBIE,
00001aTh 1 J1enaTh 000CHOBAHHBIE BHIBOJIBI HA 06a3e MPOBEIEHHBIX OIBITOB.

Braoemo:

— KOMIIJIEKCOM COBPEMEHHBIX NIEKTPOXUMUYECKUX METOJIOB UCCIEIOBAHUS I ONIPENCICHUS
TEPMOAMHAMUYECKUX XapaKTEPUCTUK IEKTPOJIUTOB U XUMUUYECKUX PEAKIUH;

— METOJIaMH OIpeNEeNIeHUsl MOPsAAKa U CKOPOCTH PEAKIMH, YCTAHOBJEHHUS JUMUTHUPYIOLIEH
CTaJNM U MEXaHU3Ma N3y4aeMON XUMHUECKOUN peaKini;

— HAaBbIKAMHU  COCTAaBJEHUS TaJIbBAaHUYECKUX DIIEMEHTOB [UIS  LEJed  ONpeaeseHUs
TEPMOAMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHSI UCCIIETyEMOU peaKIlni;

— 3HAHMUSMH OCHOBHBIX 3aKOHOB XMMHUYECKOW KHHETUKH, BIUSHHS Pa3IUYHBIX (AaKTOPOB
(TemmepaTypbl, JaBIEHUs, KaTaIu3aTopa) Ha CKOPOCTh XMMHUECKON PEaKIIHH.

3. Kpartkoe coaep:kanue TMCHUNIHHBI
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PacTBOpBI 2J1eKTPOJIMTOB. DiieKTpocTaTuueckas Teopus Jlebas-Xiokkemns. Pacuer aktuBHOCTH
U CPEIHUX HOHHBIX KOAX(PPHUIIMEHTOB aKTUBHOCTH CHUIIBHBIX AJIEKTPOJIUTOB B pa30aBJICHHBIX U
KOHLIEHTPUPOBAHHBIX PACTBOPOB U PAcCTBOpaxX YMEPEHHOU KOHIEHTpALUH. YJIeNbHAasi U MOJISpHAs
UIEKTpUYecKre NpoBOAUMOCTH. CKOpOCTh JABWKEHUS M NOJBHXKHOCTb HOHOB. IIpenenbHbie
MOJISIPHBIE 3JIEKTPOIPOBOJIHOCTH HOHOB. 3aKOH HE3aBUCHUMOIO JIBM)KEHHMs HOHOB Konbpayiia.
[IpumeHeHre n3MepeHuil IEKTPUUECKON MPOBOJUMOCTHU JJIsl ONPEAEICHUS] CTENEHU U KOHCTAHTBI
JMCCOLIMALIMY CJIA0BIX 3JIEKTPOIUTOB.

DJIeKTpOXuMHYecKkHe cucreMbl (uenu). Bo3HMKHOBEHHE CKauka IOTEHIMala HarpaHULEe
pasnena npoBogHukoB | u Il poma. JIBoMHOW 3neKTpUYECKUI CIIOW. DJIEKTPOJABIKYLIAs cuia
raJlbBAHUYECKOTO  DJIEMEHTA,  JJEKTPOJHBbIM  MOTeHUuan. TepMoauHamMuueckas  Teopus
TaJIbBAaHWMYECKUX SIBJICHHU, YypaBHeHHMEe HepHcra. DJnekTpoxumuyeckass (opMa OCHOBHOTO
YpaBHEHUs TEpPMOJWHAMUKH, TemieparypHblii kodpduuuent IJC. Onextpoast | u |l pona,
ra3oBble M OKHCIIUTEIBHO-BOCCTAHOBUTENIbHBIE 3JIEKTPOJbl. THIBI TaJbBaHUYECKUX 3JIEMEHTOB:
XMMHMUYECKHE, KOHIIEHTPAIIOHHBIE, C IEPEHOCOM U 0€3 MepeHoca. XMMUYECKHe MCTOUYHUKU TOKa,
TOIUTMBHBIE 3JIEMEHTHI.

Xumuyeckasi KWHeTHKAa. CKOpPOCTh XUMUYECKOM peaklii, KOHCTaHTa CKOPOCTH, OPSAIOK U
MOJIEKYJISIPHOCTh peakuuu. KuHeTnka HeoOpaTuMbIX peakuui 1-ro, 2-ro, 3-ro U HYJIEBOTro
nopsiikoB. JluddepeHunanbHple W HMHTETpalibHbIE METOAbl ONPENENICHUs TOpPSAKA PEaKIHH.
CrnoxHele peakiuu. [IpyHINI HE3aBUCHMOTO MPOTEKAHMS AIIEMEHTApHbIX peakuuil. OOpaTuMBbIeE,
napajuleNibHble U MOocie0BaTelbHbIe peakuu 1-ro nopsaka. BiusHue TemmnepaTypsl Ha CKOPOCTb
peakuuu, npubnmxeHHoe npaBwio Bant-I'opda. YpaBHenue Appenunyca, auddepeHunanbHas U
UHTEerpaibHble (GOPMBI ypaBHEHUS. DKCHOHEHIUalbHas (Gopma ypaBHEHUs AppeHuyca. DHeprus
aKTUBALMU U TPEIPKCIOHEHINATbHBIA MHOKUTENb.

Teopun XMMHYECKOW KHHETHKHU: TEOPHUS AKTHUBHBIX COYIApEHHHl W TEOpUs NEPEXOJHOIO
coctossaust  TIIC  (aKTUBHPOBAHHOTO KOMIUIEKCA). OHTANBIHUS W DHTPONHUS AKTHUBAIIHUH.
DoTOXMMUYECKHE peakiuu. XUMHYeckue U (PoTo(U3NYeCKUe CTaIUH, BTOPUYHBIE MPOLECCHI.
Kunernka ¢oroxumuueckux peakuuid. CeHCHOMIN3UPOBAaHHBIE (POTOXUMHUYECKUE PEaKIHH.
llenHbple peakiMy, MEXaHU3MBl 3apOXKIACHMS, Pa3BUTHS U oOpbIBa Ienu. HepasBeTBieHHblE U
pa3BETBIICHHBIE IIEMHBIE PEAKIMU. BEpOsSTHOCTHAsA TEOpHUs pPa3BETBICHHBIX peakiuil. IIpenenvHbie
SIBJICHUS B LIETIHBIX PEAKLMAX, HUKHUM U BEPXHUI MpPeIebl BOCILUIAMEHEHHS.

Karaqmu3. TomoreHHbli U rereporeHHbld  Kartann3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTAIMTUYECKUX peakiui. BunusHue kartaiu3aTopa Ha TEPMOJMHAMHUYECKHME M KHUHETHYECKHUE
napameTrpsl peakiuu. CeneKTUBHOCTh KaTajau3aropa, KaTaaIuTHYeCKas aKTUBHOCTb. | OMOr€HHBII
katann3. CIUTHBIA W pa3/eibHbII MEXaHU3Mbl KaTaJIUTHYECKOTO JEHCTBUS. DHEPreTHYECKUE
JiarpaMMbl B3aUMOJICHCTBUSL PEareHToB ¢ KaTaiuzaropoM. OO0muil u crenupuyeckuii KUCIOTHO-
OCHOBHOM Karanu3. Karamu3 komiuiekcamu nepexogHbiX MeTamioB. dDepMeHTaTUBHBIN KaTalus.
l'eteporennpiii  kartaiu3. TUIBI  TEeTEPOT€HHBIX  KATAlW3aTOPOB. 3aKOH  JIEHCTBYIOLIMX
noBepxHocre. KuHeTnka reteporeHHbIX peakui.

4. O0beM y4eOHOH TUCHUTIIUHBI

" B 3auetnrix | B akazem. B actponom.
Buner yue6HOM paboThI

eIMHULAX yacax yacax
OO0masi TpyA0eMKOCTh IV CHUIJIMHBI 110 5.0 180 135
Y4eOHOMY IJIAHY
KounraktHas padora (KP): 1,8 64 48
Jlexuunu (Jlek) 0,9 32 24
[Tpaktueckue 3anstus (113) 0,9 32 24
CamocrositesbHas padora (CP): 2,2 80 60
Bua xoHTpoOJIA: 3a4eT / IK3aMeH 10 JK3aMeH JK3aMeH

' (36) (27)
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AHHOTaIUs1 padoyeil mMporpaMMbl JMCUHILTAHBI
«XHMHYecKass KHHeTHKA B cHHTe3e omomaTtepuanos» (b1.B.JIB.07.02)

1. Heab aucuumianHbl — chopMupoBaTh 3HaHUS Yy oOyyaromerocss o0 OCHOBHBIX
KUHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHWS XUMHYECKUX TPOIECCOB, MYTIX
BBISIBJIEHUS] METO/I0B, MTO3BOJISIFOIIMX YCTaHABJIUBATh MIPUPOAY CKOPOCTb-ONPEAEISIONIeH
CTaJluu Y JIeJIaTh BBIBOJbI O BO3MOYKHOM MEXaHU3ME PEaKIH, IOHUMATh POJIb KaTalausa
TUTS XAMUYECKOH TeXHOJIOTHH.

2. B pe3yJjbTare n3yyeHusi AUCUMILINHBI 00y4YalOLIUiics MO MporpaMMe dakajaBpuaTa
HOJIKeH:

Obnadams cnenyromumu npogheccuonanvrvimu (11K) komnereHuusmu:

CIIOCOOHOCTBIO IJIAHUPOBATh W IMPOBOJIUTH (PU3NYECKHUE U XUMHUYECKHE SKCIEPUMEHTHI,

MIPOBOJUTH 00PabOTKY MX PEe3yJabTaTOB U OLIEHUBATh MOTPELIHOCTH, BBIBUTAaTh TUIIOTE3bI U

YCTaHABJIMBAThH TPAHUIIBI KX IPUMEHEHUS, IPUMEHATh METO/IbI MAaTEMAaTHYECKOTO aHAIIN3a U

MOJICTTUPOBAHMSI, TEOPETUIECKOTO U dKCIepuMeHTanbHoro uccienopanus (I1K-16);

FOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHUS OCHOBHBIX (PU3MYECKMX TEOpPUM s peleHus

BO3HMKAIOMIMX (PU3NYECKUX 33/1a4, CAMOCTOSITEILHOTO NMPUOOpeTeHns (PU3NYECKUX 3HAHUH,

JUTsS. TIOHUMaHWUsSI TIPHHIUTIOB pabOThI PUOOPOB M YCTPOWCTB, B TOM UYHMCIIE BBIXOSAIINX 32

npejieNbl KOMIETEHTHOCTH KOHKpeTHOTOo Hanpasienus (I1K-19).

3Hamo:

OCHOBHbIE KHHETHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKUX PEaKIUii;

TEOPUN XUMHYECKON KUHETHKH, IyTH TEOPETUYECKOTO pacyeTra CKOPOCTEH XUMHUYECKUX

peaxkiuii ¥ OrpaHuYeHHs B IPUMEHUMOCTH PacYETHBIX METO/I0B;

OCHOBBI TEOpHH (POTOXMMHUYECKUX U LIETTHBIX peaKiui, peakiuii B pacTBopax. 0COOEHHOCTH

UX CTQUMHOTO MPOTEKAaHUS U YCIOBHSI OCYIIECTBIICHUS;

OCHOBHBIE YEpPThl TOMOI€HHOTO U TE€TepOTeHHOro KaTaiu3a, MPUYUHBI YCKOPEHUS
XMMHUYECKOTO Mpolecca B MPUCYTCTBUU KaTanu3aTopa.

Ymemy:

MPUMEHSITh TEOPETHUYECKHE 3HAaHUS M JKCHEPUMEHTAJIbHbIE METOJbl HCCIEIOBaHUS
(bu3nyecKol XUMHUHM Ui PEUICHHs BOIPOCOB, BO3HUKAIOIIUX MPU H3YYCHUH KHUHETHUKH
XUMHYECKUX PEaKIINii;

HaXOJUTh CKOPOCTh U YCTaHABIMBAThH MOPSAOK XUMHUUECKON peaKIny;

MIPOBOJUTHh AHATU3 U KPUTHUYECKU OLEHUBATh MOJYYEHHbIE HKCIEPUMEHTaJIbHbIE JaHHbIE,

00001aTh 1 J1enaTh 000CHOBAHHBIE BBIBOIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

3HAHUSIMH OCHOBHBIX 3aKOHOB XMMHUYECKOW KHHETUKH, BIUSHHUS PaA3IUYHBIX (HaKTOpPOB

(TemmepaTypbl, JaBlIEHUs, KaTAIU3aTOPa) HA CKOPOCTh XUMUYECKON PEaKIUH.
KOMILJIEKCOM METOIOB ONpeAeNICHUS OPSAIKA U CKOPOCTU PEAKIIHH;
MOAXOJaMU JJIsi YCTAaHOBJICHUS JIMMUTUPYIOUIEH CTaguu M MeXaHW3Ma H3ydaeMou
XMUMHYECKON PEeaKInH.
3. Kpartkoe coaep:xanue TMCHUNIHHBI
Xumnueckasi KUHeTHKA. CKOPOCTb XUMUYECKOM peakIM, KOHCTAHTa CKOPOCTH, MOPSAJIOK U

MOJIEKYJISIpPHOCTh peakuuu. KuHeTnka HeoOpaTuMbIX peakuuii 1-ro, 2-ro, 3-ro u HyJeBOTro
nopsakoB. JluddepeHunanbHple M HMHTETpajibHbIE METOJAbI OIpENeNIeHUs] TOpsIKa PpEeaKIHH.
CnoxHble peakuuu. [IpMHIMO HE3aBUCHUMOIO NMPOTEKAHUs AJIEMEHTapHbIX peakiuil. OOpaTumele,
napajiesibHble U TOCleoBaTeNlbHble peakiuu 1-ro nmopsaka. [TpuHiun auMuTupyomei craauu
MOCJIeIOBATEeIbHONM XUMHUYECKOH peakiuu. MeToa KBa3HMCTallMOHAPHBIX KOHLEHTpalui, o01acTh
npUMeHeHHs. BiusHue TeMmieparypbl Ha CKOPOCTb DPEaKLUH, MpUONMKEHHOe MpaBuio BaHt-
l'opda. VYpaBuenue Appenuyca, auddepeHunanbHas M HHTErpalbHble (OPMBI  ypaBHEHUS.
DKCIOHEHIUATbHAS bopma ypaBHEHUS Appenuyca. OHeprus aKTUBAIH u
MPEIPKCIIOHEHIIUATBHBIA MHOKHUTEIIb.
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Teopun XMMUYECKON KUHETUKU: TEOpPHUS AKTUBHBIX COYJAPEHUN U TEOPHUS IEPEXOIHOIrO
cocrostuusi TIIC (aktuBupoBaHHOrO KoMmiuiekca). OcHoBHbIe ToNokeHUsT TAC, MexaHu3M
akTuBanuu MoJiekysl. KoHcTaHTa ckopocTu OUMONEKYNIsSpHOW peakuuu. Du3ndeckuil CMBICI
IIPEIPKCIOHEHIIMAIBHOTO MHOXKMTENS M SHEPrud akTHBAlMM B paMKax TEOPUM aKTUBHBIX
coynapenuii. Crepuueckuil (akTop, HEOOXOIUMOCTh €ro BBEIACHHS B KHHETUYECKOE ypaBHEHUE
peakuuu. JIoCTOMHCTBA M HENOCTaTKM TEOPUM  AKTUBHBIX  COydapeHud. MexaHusm
MOHOMOJIEKYJISIPHBIX Ta30BbIX peakuuil B pamkax TAC. Cxema Jlunnemana. Teopust mepexoHOTO
cocrosiHus (axtuBupoBaHHoro kommiekca) (TIIC wmum TAK). OcnoBublie mnonoxenus TIIC,
KMHETUYECKas cXeMa peakUuuu. AKTUBHUPOBAHHBIM KOMIUIEKC M ero cBoictBa. I[loBepXHOCTH
NOTeHIMANbHON »Heprun. KoopanHaTta peakiuu, mpoduib IMyTH PEakUH, SHEPTUs aKTHBAIIWU.
OHTanbIUsl U SHTPONMS aKTUBALMHU. VCTOJNKOBaHME NPEAIKCIOHEHIUAIBHOIO MHOMKUTENS U
CTEpUYECKOro (pakTopa B paMKax TEOPUU NEPEXOJHOTO COCTOSHHA. JIOCTOMHCTBA M HENOCTaTKU
TEOPUH.

DOTOXMMHUYECKHE peakuu. XumMudeckue u (GoTo(U3NYeCKue CTaguH, BTOPUYHBIE
npoueccel. Kuneruka dotoxumudeckux peakuuil. CeHCHOMIM3UpPOBaHHBIE (DOTOXMMHUYECKHE
peakuuu. llemHble peakuuM, MeXaHU3Mbl 3apOXKICHUS, pPa3BUTUS U O0OpbIBa  LEMU.
Hepa3BeTBineHHbIE U Pa3BETBJICHHbIE LIEMHBbIE peakiuu. BeposTHOCTHAas Teopus pa3BETBIEHHBIX
peakumii. IlpenenbHble sBJIEHHMS B ILENHBIX pPEAKUMUSIX, HWKHUHA W BEPXHUW MPEIENbl
BocIulaMeHeHUsl. OCOOEHHOCTH NpPOTEKaHUs XUMHUYECKMX peakuuil B pactBopax. KierouHsrii
s dexr. Kunernueckas cxema MpoTeKaHUs OMMONEKYISIpHOM peakuuu B pacTBope. [IpenenbHbie
cllydau  TpOTEeKaHus  peakuuu. beictpele  (1uddy3nOHHO-KOHTPOIUPYEMbIE)  peaKluu,
Tuphy3UOHHBIA Tpeaena KOHCTaHThl CKOpPOCTH peakiuu. YpaBHeHHe bpencrena-boeppyma.
KuneTnka MOHHBIX peakiuil B pacTBOpax. BiusiHre MOHHOM CHIIBI pACTBOPA HA CKOPOCTh PEAKIUN
C y4yacTHeM HOHOB. MakpokuHetuka. Ponb auddy3un B KHHETUKE Te€TEpPOTCHHBIX pEaKIuil.
Pa3znuynblie pexxuMbl MPOTEKaHUs peakuil (BHEIIHSSI KUHETUYecKasi 00J1acTh; 001acT BHEIIHEN U
BHYTpeHHEH quddy3un).

Karanmu3. [ToMoreHHbldi © reTeporeHHbld  KaTanu3. (OCHOBHBIE 3aKOHOMEPHOCTHU
KAaTAIUTUYECKUX peakiui. BnusHue KataimM3aTopa Ha TEPMOJMHAMHYECKHE W KHHETHYECKHE
napameTpsl peakiuu. CeleKTUBHOCTh KaTaau3aropa, KaTaJIuTH4eCKas aKTUBHOCTh. | OMOTeHHBII
katann3. CIWTHBIA W pa3/eibHbII MEXaHU3Mbl KaTAJIUTHYECKOTO JEHCTBUS. DHEPreTHUYECKUE
JarpaMMbl B3aUMOJICHCTBUSL PEareHToB ¢ KaTanuzaropoM. OO0muii u crenuduyeckuii KucioTHO-
OCHOBHOM Karanu3. Karanu3 Komiuiekcamu INepexoHbIX MeTauioB. DepMEHTaTUBHBINA KaTalus.
'eteporennpiii  karainu3. TUIbl  TEeTEPOreHHBIX — KaTaau3aTOpoOB. 3aKOH  JCHCTBYIOIIMX
noBepxHocreil. Kunetuka rereporeHHbix peakuuid. Teopun karanusa.

4. O0beM y4eOHOi JUCHUNJINHBI:

" B 3auernpix | B akanmewm. B actponom.
Buner yue6HOI paboTh

eIMHHLIAX yacax yacax
O01masi Tpy10eMKOCTb JUCUMILIMHBI 10 5,0 180 135
Y4eOHOMY IIAHY
Konraktnas pa6ora (KP): 1,8 64 48
Jlexuunu (Jlek) 0,9 32 24
[TpakTnueckue 3anstus (113) 0,9 32 24
CamocrositesbHas padora (CP): 2,2 80 60
Buja xoHTpOJIA: 3a4eT / IK3aMeH 10 JK3amMeH JK3aMeH

' (36) (27)

AHHOTanus pado4yed NpOrpaMMbl JMCHHIIHHBI
«OcHoOBBI KBaHTOBOI XumMun donomarepuaion» (b1.B.J1B.08.01)

1. Iean TUCHUILIHHDI:
— JIOTUYECKH OpPraHM30BaHHOE O3HAKOMJICHHE C OCHOBHBIMH TMOHSTHSIMH COBPEMEHHOM
KBAaHTOBOU XMMUHU;
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— HW3Y4YEHHE OCHOBHBIX KBAHTOBO-XMMHYECKMX METOJIOB pacyera CTPOEHUS U CBOMCTB
XMUMHUYECKUX CUCTEM;

— 03HAaKOMJIEHHE C OCHOBHBIMU MPEACTABIECHUSAMHU O XMMUUECKOMN CBSI3M M MEKMOJIEKYIISIPHBIX
B3aUMOJICHCTBUIX;

— O3HAKOMJICHHE C OCOOCHHOCTSAMH XMMUYECKOH CBSI3U, MEXMOJIEKYISIPHBIX B3aUMOJICHCTBUI
U CBOICTB MOJIEKYJISIPHBIX CUCTEM U MOJIUMEPOB;

— mnpuoOpeTeHre HaBBIKOB Pa0OTHI ¢ OCHOBHBIMH KBAaHTOBO-XHMHYECKHMH KOMITBIOTEPHBIMU
[IpOrpaMMaMH, UCTIOJIb3yEMbIMU Ha MPAKTUKE.

2. B pe3yJjbTare n3yyeHHs TUCHHUIIMHBI 00y4YaloOlUiicsl Mo nmporpamme fakajiaBpuaTa
JAOJI7KEH
Obnadams cnenyromumu npogheccuonanvrvimu (I11K) komnereHusmu:

— CHOCOOHOCTHIO TUIAHUPOBAaTh M MPOBOJUTH (PU3MUECKHE U XUMHUYECKHE SKCIEPHUMEHTHI,
MIPOBOJUTH 00OPaOOTKY MX PE3yJabTaTOB U OLIEHUBAThH MOTPEIIHOCTH, BbIABUIaTh TUIIOTE3bI U
YCTaHaBJIMBATh IPAHULIBI UX IPUMEHEHHUS, IPUMEHATh METOAbl MaTEMATUYECKOT0 aHaIn3a U
MOJICTTUPOBAHMUSI, TEOPETUIECKOTO U IKCIIepUMEHTaIbHOro uccienopanus (I1K-16).
3uams:

— OCHOBHBIE IIOJIO)KEHHSI KBAHTOBOW XHMMHUH, COBPEMEHHON TEOpUM XMMHUYECKON CBSI3U U
MEXMOJIEKYJSIPHOTO B3aUMOJCHCTBUS U TNpUMEpPbl €€ NPUMEHEHHS K KOHKPETHBIM
XMUMHUYECKHUM CHUCTEMAM;

— TMPHUHIMIBI KOJMWYECTBEHHON XapaKTEpUCTUKU AaTOMHOMW M 3JIEKTPOHHOW CTPYKTYpHI
MOJIEKYJISIPHBIX CUCTEM U MOJIUMEPOB;

— OCHOBHBIE€ B3aHMOCBSI3U MEXAY JJIEKTPOHHOW CTPYKTYpoH U (DU3HKO-XUMUYECKUMU
CBOMCTBaMH BEILIECTB, JIe)kKAIllMe B OCHOBE YIPABJICHUS CBONCTBAMU;

— BO3MOXHOCTHM OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHYECKHUX PACYETHBIX METOJIOB H
0011aCTH UX IPUMEHUMOCTH.

Ymemo:

— IPUMEHATh KBAHTOBO-XMMHYECKHE MOIXOABI M METOABI JUIsl pacdera, MHTEPIpETaluu H
IIPEICKA3aHNs] CTPOCHHS U CBOMCTB MOJICKYJISIPHBIX CUCTEM M ITOJIMMEPOB.

Braoemy:

— DJICMEHTapHBIMU HAaBBIKAMHU IIPUMEHEHMSI KBAaHTOBO-XMMHMYECKHUX IOIXOJOB U METOJOB U
UHTEPIPETALIMM PE3yJIbTaTOB IIPH PEIICHUM NIPAKTUYECKUX TEXHOJOTMYECKUX 3anad M
CTaHJAPTHBIMU KBAHTOBO-XUMHUYECKMMH KOMIIBIOTEPHBIMH ITPOTrPAMMAMH.

3. Kparkoe conepxanue 1uCUMIIIHHBI
Beenenue. [Ipenmer kBaHTOBOM XUMHUU. POJIb KBAaHTOBOM XUMHH B ONIMCAHUN XUMHUYECKUX SBICHUI
U MpoI1ecCcOB. B3anMOCBs3b KIIACCUUECKOW U KBAHTOBOM MOJIENEH MOJIEKYII.

Paznen 1. O0muye npuHIMIIBI KBAHTOBOW XUMUH
OcCHOBHBIE TOJIOKEHUS KBAaHTOBOM MEXaHMKU. BapuanmoHHBIA METOJ HaX0XKIEHUS BOJIHOBBIX
¢bynkuuit. [IpulGnuxeHne He3aBUCUMBIX yacTull. MeToja caMOCOIrIacOBaHHOIO IOJIS JUIsl aTOMOB.
[Tpubnnxenne HEeHTPATBHOTO MOl ATOMHbIE OPOUTAIM U UX XapaKTEPUCTUKH.
O/HOZJIEKTPOHHBIE U MHOTORJIEKTPOHHBIE BOJIHOBBIE (DYHKIIMU U METOIbl MX pacyera.
AHTHCUMMETPUYHOCTh  JIEKTPOHHOW BOJIHOBOM  ¢yHKuuu. ChouH-opburtanu. JlerepMuHaAHT
Cneiitepa. Bsenenne B Meroabl Xaprpu-®oka u Kona-IlIoma, Xxumudeckas  TpakTOBKa
pe3yabTaToB. DIEKTPOHHBIE KOH(PUTypallui aTOMOB € TOUYKH 3pE€HUS] KBAHTOBOM XMMMUHU.

Paznen 2. MeTo/1bl KBAHTOBOM XUMHHU
[Tpubnmxenne bopHa-OnnenreiiMepa, anuabaTHUECKUil MOTEHIMAN U TOHSATHE MOJIEKYISpHOU
cTpykTypbl. Metonsl Xaptpu-®oka u Kona-IlIsma s monekynsl. ITpubnmxenne MO JIKAO.
DneKkTpoHHas Koppenauus. MeToa KOHQUIYypallmOHHOTO B3auMOJAEHCTBUs. Teopus BO3MYLICHUH.
Pacuer sHeprum aucconuany XMMUYECKUX CBA3EH.
Wepapxust METOJI0B KBaHTOBOM xumuM. Hesammupuueckas kBaHToBas xumus. basucHble QyHkumnn
JUIS. HEAMITMPUUECKUX pacueToB. ATOMHBIE U MOJEKYIsIpHble OazucHble HAOOpPbl. Poib Ga3uCHBIX
GbyHKIUI B ONMMCAaHUK CBOWCTB MoJiekya. [lomysmnupudeckue MeTo bl BaneHTHOe mpuOIKeHue.
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n-3nekTpoHHOoe mpuOmmKkenue. Merox [lappusepa-llomna-Ilappa. I[IpocToii M pacmmpeHHBINH
MEeTO/Ibl XFOKKEIIA.
TOYHOCTH KBAHTOBO-XUMHUUYECKHUX PACUETOB CBOMCTB MOJIEKYIL.

Pazgen 3. Xumuueckast CBSI3b U MEXMOJICKYJISIPHBIC B3aUMOACHCTBUS
OpOuTtanpHas KapTHHA XUMHUYECKOW CBs3U. KOHCTpYKTHBHAs W JECTPYKTHBHAs HHTEp(EpeHIns
opbutaneii. MoJexkyspHble OpOUTaNM M MX CUMMETpHiiHas kiaccuduranus. KoppemsiuoHHbe
qyarpamMmbl.  DJIEKTPOHHbIE KOH(MUIYpAallUM JBYXaTOMHBIX MOJEKYJd. AHaJINW3 3acelIeHHOCTEH
opb6uraneii mo Mammukeny. [ToHsiTHE 0 3apsAax U MOPsAKax CBS3EH.
[IpocTpaHcTBEHHOE  pacupeneleHue  DJIEKTPOHHOW  IUIOTHOCTH M XMMHUYECKas  CBS3b.
Mexmonekyaspable B3aumojeicTBus. JledopManuoHHas 3ieKTpoHHas IUIOTHOCTh. Cuibl B

MOJIEKYJaXx.

3akmouenue. KBaHTOBasS XUMMS Kak HHCTPYMCHT IIPOTrHO3a B XUMUH.

4. O0beM y4eOHOl JUCHUNJINHBI!

Bunel yue6HOM paboTh B 3aueTHBIX B akagem. B actponom.
eIMHUIIAX yacax qyacax
OO01masi Tpy10eMKOCTh THCHUIIMHBI 110 3.0 108 81
y4eOHOMY IVIAHY

Konraktnas padora (KP): 0,9 32 24

Jlexuu (Jlek) 0,45 16 12

[TpakTnueckue 3anstus (113) 0,45 16 12

CamocrositesibHas padora (CP): 2,1 76 57

Bua konTpoJs: 3auer / 3k3aMeH _ 3ayer ¢ 3auer ¢
OLICHKOM OLICHKOM

AHHOTanus padoye NporpaMMbl JMCUMILIHHBI
«BprancanTebHbIE METOABI B XuMun 6uomatepuason» (b1.B.J1B.08.02)

1. Heab aucuMnanHbI
- 03HAKOMJICHUE C OCHOBHBIMU MOHATUSMUA COBPEMEHHOM BBIYMCIUTEIBHON XUMUH;
- U3Y4YE€HHUE OCHOBHBIX Pa3/I€JI0B BEIYUCINUTEIbHON XUMHH U UX IPUMEHEHHUS JUIsl TOHUMaHUs
MIPUPOJIbI CBOMCTB XUMUYECKUX CUCTEM;
- 03HAKOMJICHUE C HOBBIMHU pa3/ielaMU TEOPUU XUMUYECKOM CBSA3HM, BOHUKILIUMH HA OCHOBE
Pa3BUTHUS BBIYUCIUTEIBHBIX METOJIOB B XUMHU.
- 03HAKOMJICHUE C OCHOBHBIMU METOJAMH BBIYUCIUTEIBHON CTPYKTYPHOM XUMUH MOJIEKYI U
OOJBIINX XUMUYECKUX U OMOJIOTHYECKUX CUCTEM.
- MpuoOpeTeHne HaBBIKOB paOOThl C OCHOBHBIMH KOMITBIOTEPHBIMU MTPOTpaMMaMu,
WCIOJIb3YEMBIMU B MPaKTUKE WH(PAKPACHON KOJIeOATeTbHOM CIIEKTPOCKOTIHH OPraHM4eCKUX
COEIMHEHUI.
2. B pe3yabTare u3y4eHUs AUCHMILUIMHBI o0ydamoluiics Mo mporpaMmMme OakajaBpuaTa
HOJIZKeH:
Obaaoams crienyouumMu npohecCHOHaIbHBIMUA KOMIIETCHIIUSIMU

— CHOCOOHOCTh TJIAHUPOBATH M TMPOBOJUTH (PU3MYECKHE W XUMUYECKUE DKCIIEPUMEHTHI,
MPOBOJUTH OOPaOOTKY WX pe3yldbTaTOB M OIEHUBATh MOTPEUIHOCTH, BBIJIBUTaTh THIIOTE3BI U
yCTaHABIUBATh T'PAHUIIBI MX MPUMEHEHHs], MPUMEHSITh METOJbl MAaTEMaTHYEeCKOrO aHaiu3a U
MOJICTTUPOBAHHUSI, TEOPETUIECKOTO U dKCIIEpUMEHTaIbHOTO uccienoBanus (ITK-16).

3name:

- OCHOBHBIE TIOHATHS COBPEMEHHOM BBIYUCIUTEIHLHON XUMUU;

- TPUHIMIB U TPUMEPhl NPUMEHEHUS COBPEMEHHOW BBIUMCIUTENHFHOM XUMHH K KOHKPETHBIM
XUMHYECKUM CHCTEMAM;

- OCHOBHBIE B3aMMOCBS3H MEK/y COBPEMEHHOM BBIYMCIUTENBHON XUMHUEH U SIEKTPOHHOU CTPYKTYpOit
1 (UBUKO-XMMHUYECKUMU CBOMCTBAMHU BEIIECTB, MPUMEHSEMBIEC Ui YIPABJICHHUS CBONUCTBaAMU
MaTepHaoB;
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- BO3MOHOCTH OCHOBHBIX COBPEMEHHBIX METOJIOB BHIYMCIUTEILHON XUMHUH.
Ymems:
[IpuMeHsTh METOIbl BBIYMCIWTEIBLHON XUMHUU JJIsi pacuera, HHTEPIpPETAlUd W NpelICcKa3zaHus
CTPOCHHMS U CBOMCTB XUMHUUECKHX CUCTEM.
Bnaoemn:

DONEeMEHTApHBIMU HAaBBIKAMH TPUMEHEHUs TIOJXO0JI0B M METOJOB BBIYHCIUTEILHON XUMHHU MPH
pElIeHUN MPAKTUIECKUX TEXHOJOTHUYECKUX 33/1a4 C TTOMOIIBIO CTaHAPTHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH.

3. KpaTkoe coaepxaHue Q1M CHUUIIITHHBI

Beenenne. Poib 1 MECTO BHIYMCIUTENIBHBIX METOJIOB B XUMUHU.

Pa3nes 1. OcHoBHbBIE NpeCcTaBJICHUS

11. MaremaTu4yecKkue MOJEIHA B XUMHUH.

BoruncnurenbHble MeTO/AbI B XUMUU. MaTtemarudeckue MOJAEIN U MX NPUOIMIKEHHBIM XapakTep.
Ponp monmenm B HaydHOM HccieqoBaHUM. Mopenu, anropuTMbl W Iporpammsel. UHCIeHHBIN
SKCHEPUMEHT.

1.2.  DnemMeHTHI TEOpHH MOTPEUTHOCTEH.

[Tpubmmkennsle unciaa u ¢yHkuuu. [IpaBuna 3amucu W OKpYrjeHUS HPHUOIMKEHHBIX 4HCEN U
nerctBuil Hax HUMU. AOCONIIOTHAasE W OTHOCHTEIbHAs IOTPEHIHOCTh BBIYMCIEHUS CYMMBI U
Pa3HOCTH, MPOU3BEICHUS M YAaCTHOTO MNPUONMKEHHBIX 4YHcesl. AOCOJIOTHAs M OTHOCUTENbHAS
MOTPEIIHOCTh BHIYMCIIEHUS (YHKIIMN OJTHOM U HECKOJIBKUX MEPEMEHHBIX.

1.3.  Cucmemwt koopounam.
Jlexapmoesa, nonapuas, yununopuueckana u cghpepuueckasa cucmemul kKoopounam. Ceazo meiicoy
Humu. Onucanue 6000p00ONOOOOHBIX AMOMOE 8 ChepuuecKkoil cucmeme KOOpoOuHam.

Pa3znen 2. CkajsipHble 1 BEKTOPHbIE BeJIMYUHbI. MaTpuibl 4 onepaTopbl

2.1.  DneMeHTHl BEKTOPHOTO aHaJIu3a.

CkansipHble ¥ BEKTOPHbIE BeIUYUHBL. CII0KEHHE U BbIUUTaHHE BEKTOPOB. CKaIAPHOE U BEKTOPHOE
npousBeneHue BekTopoB. [lpomsBenenus Tpex BekTopoB. [luddepenuupoBaHue BeKTOpa IO
CKaJIsIpHOMY apryMeHTy. [IpuMeHeHne BEKTOpOB [UIsl OMUCAHUS CTPYKTYPbI KPUCTAIIOB.

2.2.  CxanspHble U BEKTOPHBIC TOJIS.

Ckamsipuoe moje. ['pamueHT ckamsspHoi (yHkmuu. BekropHoe mone. JluBepreHuuss ¥ poTop
BekTopa. [lorennmansHoe nosie. Teopema Octporpaackoro-I'aycca. Teopema Crokca.

2.3. IlpakTuyeckue NpUIIOKEHUS CKAJIIPHOTO U BEKTOPHOTO aHAJIU3a B XUMUHU.

ATOMBI B MOJIEKYJIaX Y B3aMMOJICHCTBUS MEXIYy HUMHU. BHYTpUMOJIEKYISIPHOE IEKTPUUECKOE MOJIe
U 3JIEKTPOCTATUYECKHE B3aUMOJICHCTBHS B MOJIEKYJISIPHBIX CUCTEMaX U KpHUCTAJLIax.

2.4, Martpuirsl ¥ orepaTophl.

Matpuiupl ¥ omepanuud HaJl HUMH. TpaHCIOHUPOBaHHAs, SPMUTOBAa W OOpaTHas MaTpPHIIBL.
Omneparopsl B xumud. OnepaTtopbl OCHOBHBIX (DM3MKO-XMMHYECKUX BeluyuH. Kommyranus
oneparopsl. Onepatop ['aMunbTOHA U €ro KOMIOHEHTHI. JIMHEHHBIN BapuallMOHHBIN MeTo Putna.
[IpuMeHeHust omepaTopoB M MaTpull B XMMHUU: BAPUALIMOHHBIM METOJ pEUICHUsS YpaBHEHUS
[IIpeguurepa.

Pa3nes 3. BeruucanrebHbIe METOAbI B XHMHYECKHX 321a49aX

3.1. MaremaTn4eckne METOAbI KIIACCHYECKOTO OMUCAHMS CTPYKTYPbI U INHAMUKH MOJIEKYII.
JIBI>KEHUE MOJIEKYJIbI B JIaOOPATOPHOM cUCTeMe OTcUeTa U B cUcTeMe LieHTpa Macc. Onucanue
BpAIlaTEIbHOTO JBMKEHMSI MOJIEKY/bl. MaTpuiia TeH30pa MOMEHTa MHEPLUM MOJIEKYIBI. [ 1aBHbIE
MOMEHTBI HHEPLIUU MOJIEKYJIBl. MOMEHTBI HHEPLUHU MOJIEKYJ PAa3JIMYHOTO CTPOEHUS.

3.2. VYpaBHEHMs MEXaHUKHU B 000OIIEHHBIX KOOPIMHATAX.

[Tonsitue 0600LIEHHBIX KOOpAMHAT. YpaBHeHus Jlarpanxka. YpaBHeHus [amuibroHa. DyHKuus
I'amunpTOHA Kak NOJIHAs SHEPTUs KOHCEPBATUBHOM M30JIMPOBAHHON CHCTEMBI.

3.3. Konebanus aTOMOB B MOJIEKYJIE B 0000I1IeHHBIX KOOpJUHAaTaXx.
I'apmonunyeckuit moreHiman. ['apMoHHueckue KojiebaHusi aToMOB B Mouiekyne. HopmanbHbie
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BaJICHTHBIC  KOJICOAHUS
nepopMaImoHHEIE.

3.4. UndpakpacHas koyiedaTenpHasi CIIEKTPOCKOIHSL.

Maremarnueckne wmoxaenu HK-cnexrpockonuu. HMK-cnekTpbl  MOTVIOIMIEHWS OPraHUYECKUX
COCIMHECHUN.

3.5. Mexanuueckasi MOJEITb MOJICKYITHI. [Tpubnuxenus,
JeXallue B OCHOBE MEXaHWYECKOM Mojaenu MouieKyibl. [loBepXHOCTh NMOTEHLMAIBHONW 3HEPIrUu
MOJIEKYJIBl U €€ XapaKTepUCTHKH. SnepHas KoH(UTypaus MOJIEKY bl U MOJICKYIISIpHAsI CTPYKTYpa.
Ounepreruyeckue 6aprepsl Ha [1113. BanentHsie n3oMepsl # KOHYOPMEPHI.

3.6. KordopmarmoHHbIii aHaIH3.

BuyTtpenHue koopauHaThl MoJieKynbl. [loTeHuManbHash SHEprus MOJEKyJAbl B paMKax
MEXaHUYEeCKOM  Moaenu  Mojekynbl. [lpubnmxkeHue  aaIUTUBHOCTM  HApHBIX  aTOMHBIX
B3auMojieiicTBuil. CHIIOBbIE TOCTOSIHHBIE MOJIEKYJIBI W WX pacyeT. AHTapMOHU3M aTOMHBIX
koJsiebanuit. [lorenmman Mopca. BpaiarensHbsie 6apbepbl MOJIEKYIL.

3.7. TloTeHnanbHas Y3HEPTHsl MOJIEKYIIbI.

[ToTeHumanpHas 3HEPrUs MOJIEKYNbl Kak IapameTpudeckas (YHKIHS BHYTPEHHUX KOOPAMHAT
aTOMOB. DJIEKTPOCTAaTUYECKOE B3aMMOJCHCTBUE aTOMOB U MOJIEKYN. MyJbTHUIOJIbHAS MOJIENb.
Atom-atomHoe mnpuOmmkenne Kwurtaiiropoackoro. Oneprusi Ban-mep-Baansca. [loTentmanst
Jlennapna-/Ixonca u bakunrema-Xwumia. Bogopoanast cBsize. HemoctaTtkn MeXaHHYECKOW MOJIENH
MOJIEKYIIBI.

3.8. BrpruncnurenbHble METOABI JUId OOJBIIMX MOJIEKYISIpHBIX cucteM. |. MonekynspHbii
ancam6ib. OyHkuu pacnpeaeneHus. Meron MonekynsapHoil nuHnamuku. Metonq MounTe-Kapio.
3.9. BeruncnurensHeie METObI JUTS O0JBIINX MOJIEKYJIIPHBIX CUCTEM. .
BrruncnurenpHbIi acekT Teopun GyHknronana miotTHoctd. Meroa Kona-Illsma. HeopOutanbHbiii
MOAXO/I.

3.10. BpruucnurenbHble METOIBI Ajg OodbIuXx MoJeKymsipHbix cucteM. |l Merox Kapa-
[Mappunemnno. 'nbpuaHbie METOABI «KBAaHTOBAsI MEXaHHUKA-MOJIEKYJIIpHAsT MEXaHUKa.
3akaroveHue. BoruncnuTenbHbIE METObI - COBPEMEHHBINH HHCTPYMEHT IIPOTHO3a B XUMHUH.

aTOMOB B MOJICKYJIC! CUMMCTPUYHBIC, AHTUCUMMCTPUYHBIC,

4. O0beM yueOHOM JMCUHMILINHBI

Byl yue6HO# paboThI B 3aueTHbIx B akanem. B actponom.
eMHUIIAX gacax gacax
OO01masi Tpy10eMKOCTb JUCUHUILJIMHBI 110 3,0 108 81
y4eOHOMY IJIAHY

Konraktnas pa6ora (KP): 0,9 32 24

Jlexuunm (JIek) 0,45 16 12

[Tpaktnueckue 3anstus (113) 0,45 16 12

CamocrositesbHas padora (CP): 2,1 76 57

Bua koHuTpoJsi: 3a4eT / 3IK3aMeH _ 3ager ¢ 3ader ¢
OLICHKOM OLICHKOH

IpakTuku (b2)

AHHOTanus padoye NporpaMMbl NPAKTHKH
«YyeOHasl NPAKTHKA: PAKTHKA 110 MOJYYECHHUIO IEPBUYHBIX PO eCCHOHATBHBIX YMEHUM
U HABBIKOB, B TOM YHCJIe IEPBUYHbIX YMEHHH W HABBIKOB HAY4YHO-HCCJIEI0BATEIbCKOM
nesitesibHOcTHY (B2.B.01(Y))

1. He.]'[b AUCHMIIVIMHBI COCTOUT B IIOJYYEHHH CTYIACHTaMHU O6IJ.[I/IX Hpe,Z[CTaBJ'ICHI/Iﬁ 00
OCHOBHBIX THIIaX 6I/IOMaTepI/IaJ'IOB, 3HAaKOMCTBE C pa60T0171 HpeIIHpI/I}ITI/Iﬁ U HWHCTUTYTOB,
3aHATBIX ITOHCKOM, pa3pa60TK0171 METOJ0B CHHTEC34a, aHaJlIlu30M 6I/IOM8.TCpI/IaJ'IOB, a TaKXC

119



MOJIyYEHHUIO TIEPBUYHBIX MPO(PECCHOHATBHBIX YMEHUN U HABBIKOB ITyTEM CaMOCTOSATEIBHOTO

TBOPYECKOTO BBITIOJIHEHUS 3371a4, IOCTABJICHHBIX IPOTrPaMMON MIPAKTUKH.

2. B pe3yabTaTe M3y4yeHUs] AMCUUILUIMHBI 00ydalumiica mo mporpamme GakajgaBpuarta

JOJIZKEH:

Obnaoams crienyromumu npogeccuonanvuvimu (I1IK) kommereHIUAMU:

- CIIOCOOHOCTH U TOTOBHOCTBH OCYHIECTBIISTh TEXHOJIOTUYECKHIA MPOLIECC B COOTBETCTBHU C
periIaMeHTOM W HCHOJb30BAaTh TEXHUYECKHUE CPEACTBA Ui W3MEPEHHS OCHOBHBIX ITapaMETPOB
TEXHOJIOIMYECKOTO MpoIiecca, CBOMCTB chipbs 1 npoaykiuu (ITK-1);

- TOTOBHOCTBIO IPUMEHSTh aHATIUTHUECKUE W YUCICHHBIE METObI PEIICHUS MOCTAaBICHHBIX
3aja4d, HCIIOJIb30BaTh COBPEMEHHBIE WH(OPMAMOHHBIE TEXHOJIOTUH, IPOBOJUTH 0O0pabOTKY
nHGOpPMAIMY C UCTIOIb30BAHUEM MPUKIIAJHBIX MPOTPAMMHBIX CPEACTB chepsl mpodeccHoHanbHOMI
JEATeIbHOCTH, HCIOJIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJOTHM W 0a3bl NAaHHBIX B CBOEH
npodeccHoHaNFHOW 00JIaCTH, MaKeThl MPUKIAAHBIX MPOrpaMM Ui pacueTa TEXHOJOTHYECKUX
napametpoB obopynoBanus (I1K-2);

- CHOCOOHOCTh TPHUHMMATh KOHKPETHBIE TEXHHWYECKHE pEIIeHUs TMpH pa3paboTKe
TEXHOJIOTUYECKUX TMPOILIECCOB, BBHIOMPATh TEXHUYECKHWE CPEICTBA M TEXHOJOTHH C YYETOM
IKOJIOTMYECKUX TocneacTBuil ux npumenenus (I1K-4).

3Hamy:

- OPSJIOK TUTAHUPOBAHWSI, OPTaHU3AINH U TIPOBENICHHST HAYIHO-HUCCIIEI0BATEILCKUX PadOT €
WCTIOJIb30BAHNEM COBPEMEHHBIX TEXHOJIOTHI B 001acTH OMOMAaTepHaos;

ymemu:

- OCYHIECTBIIATh TIOMUCK, OOpaOOTKYy M aHaJIW3 HayyHO-TEXHUYECKOHW HHpopManuu 1o
npoduIr0 CBOEH 00pa3oBaTENbHOM MPOrpaMMbl, B TOM YHCJI€ C TPUMEHEHHEM COBPEMEHHBIX
Internet-texuoioruii;

- HUCHOJIb30BaTh COBPEMEHHbIE MPUOOPHI W METOMMKH MO MNPOQUI0 MpOrpamMMbl
OakanaBpuaTa, OpPraHU30BBIBATH IPOBEACHUE SKCIIEPUMEHTOB M HCHBITAaHUM, MPOBOIUTH HUX
00paboOTKy M aHATM3UPOBATH UX PE3YIbTATHI;

enademu:

- CIOCOOHOCTBIO U TOTOBHOCTHIO K HCCIIEIOBATEIbCKOW JESITENTbHOCTH MO MpOoduiito
M3y4aeMoi mporpaMMsbl OakaiaBpuara;

- METOAOJIOTMYECKMMM  MOJXOJaMH K  OpraHu3alud  HayYHO-HUCCIIe0BaTEIbCKON
NesITeNIbHOCTH;

- CIIOCOOHOCTHIO Ha NPAKTHKE HCIOJB30BaTh IOJNYyYCHHbIE YMEHHS M HaBBIKH IS
OpraHu3aIii Hay4HO-UCCIIEA0BATENbCKUX PadoT.

3.KpaTtkoe conep:xanue THCIUNIMHBI:

1. O3HakoMyleHHe ¢ MCTOPHEH OpPraHu3anui, B KOTOPOH NMPOBOAUTCS NMpakTuka. J[ns
MIPOU3BOJICTBEHHBIX TMPEANPUATANA: O3HAKOMJICHHE C IPOU3BOJICTBOM, OCHOBHBIMU BHUIAMH
BBINTYCKAEMOW MPOAYKIMH, CTPYKTYpPOH M HaNpaBICHUSIMH AESATENbHOCTH. J[s 00pazoBaTeNbHBIX
OpraHu3alfii: 03HAKOMJICHHE C HCTOpUEH, CTPYKTypOoil M MECTOM B COBPEMEHHOW CHCTEMe
oOpazoBanusi. [[1s HaydHO-UCCIIEIOBATEILCKUX OPTraHU3allMii: O3HAKOMIICHHE C HCTOpHEH,
CTPYKTYpOl UM TOCIETHUMH HauOojee SPKUMH HAyYHBIMU JIOCTHIKEHUSMU COTPYJHHKOB
OpraHu3aIuH.

2. TlocemeHue W TNPOXOXkKIeHHEe NPAKTHKH Ha 0a3e NPOPUIBHBIX HHCTHTYTOB H
npeanpuaTHIA.

[Tocemienre HHCTUTYTOB U MPEANPUATHH, 3aHATHIX CUHTE30M, aHAJIM30M U TPOU3BOJCTBOM
ouomarepuanoB. (O3HaKOMJEHHE C OCHOBHBIMH CHHTETMYECKHMMM CTAaIUsIMM, CIIOCOOaMHU
MIPOM3BOJICTBA, aHAM3a M KOHTPOJsS KadecTBa OmomarepuanoB. [IpuoOpereHue moj KOHTpOJEM
PYKOBOJAUTENEH TPAKTUKU TEPBUYHBIX YMEHHHA M HABBIKOB HAy4HO-MCCIIENOBATEIbCKOM paboThl B
o0racty pa3paboTKH MM MPOU3BOJICTBA OMOMATEPHATIOB B COOTBETCTBUH C MH/IMBU/TyaIbHBIM 33/1aHUEM.

3. O3HaKoMJIeHHe € MepPCIeKTHBHBIMM HAYYHbIMHU pa3padoTKaMu.

120



O3HakoMJIeHHE C TEpPCHEeKTHBHBIMH HAy4YHBIMH pa3paboTkamMu B 00JAacTH CO3JaHUA U
npuMeHeHus OmomarepuanoB. CamocTosTenbHass NpopabOTKa MaTepuana 10 TEMaTHKe
UHIUBUAYAJIBHOIO 3a/IaHUsl.

CamocrosTenpHas TeOpeTudeckas padoTa BKIIOUACT CIETYIOUINE TEMATUKH:
CuHTeTHYeCKHE M UCKYCCTBEHHbIE OnomarepHuaibl. bromarepuansl [Uist BOCIIOJHEHHS yTPaYeHHBIX
GbyHKUMH TKaHeW, opraHoB W Ouosormveckux cpen. CHUHTE3 MOJUMEPOB M HWHBIX KIACCOB
MaTepuajoB, NPEACTABIAIOIIUX HHTEpPEC s Cco3/aHus OuoMarepualioB Ha MX OCHOBE.
VYCcTaHOBJIEHHE TEOPETUYECKUX M (U3UKO-XUMHUYECKHX 3aKOHOMEPHOCTEH, JIeKAIIMX B OCHOBE
cuHTEe3a OMoOMaTepuasosB.

O3HakoMmJIeHHE C TEPCIEeKTUBHBIMH HaydyHBIMH pa3paboTKaMu B 00JacTH CO3JAHHS
OnomMaTreprajgoB OCYIIECTBIISIETCS B XOJ€ TIOCCIIEHHS HAayYHBIX JIabOpaTopui, BBICTABOK,
KOH(epeHIIM M TeMaTUYeCcKUX OKCIO3MIMH My3eeB, a TaKkKe B XOJ€ CaMOCTOATEIbHOU
MpopabOTKK MaTepuayia MEeYaTHBIX U AJIEKTPOHHBIX PECYPCOB MO TEMAaTHKE HWHAWBUIYaIbHOTO
3aJlaHusl.

4. TloaroTroBKY oOTYeTa O NPOXOKAeHUM Y4eOHOM NpakTMkKM. AHanu3 TpeOOBaHUM,
MpEeIbSABISEMBIX K HAlHWCAHUIO M NPEJICTaBICHHUIO OTYEeTa, IOJrOTOBKAa OTYETa O IPAKTHKE.
KoHnkpeTtHoe copepxanne yueOHOM MPAKTUKHU ONPEAEISETCS C yYETOM BO3MOKHOCTEH U MHTEPECOB
Kadeapbl, OpraHu3yrouiei NpakTuKy, U MPUHUMAIOIIeH opraHu3alum.
4.00beM yueOHOI T CHUIIHHBI:

Buner yue6HOI paboTh Bcero
3aueT. eMUHNAIL AxajzieM. 4acoB

OO01mas Tpy10eMKOCTb JMCHUIIJIMHBI 10 Y4eOHOMY 3 108
TJIAHY
KonTakTHas padora (KP): - -
CamocrositesibHas padora (CP): 3 108
KonTtakTHas camocTosiTenbpHas pabota 3 0.2
CaMOCTOSATETHFHOE BHIMOTHEHNE PA3ICIIOB TUCITUTITHHBI 107.8
Buja nToroBoro KOHTpoJIs: 3a4eT / IK3aMeH 3a4er ¢ OLEHKOM

Bunpl yue6HO# paboThI Bcero
3aveT. eMUHNAILL ACTpOH. 4acoB

O01masi Tpy10eMKOCTh JUCUMILIMHBI 10 Y4eOHOMY 3 81
IJIAHY
KonTaktHas padora (KP): - -
CamocrositesbHas padora (CP): 3 81
KoHTtakTHas caMocTosTeNbHAs paboTa 3 0.15
CaMOCTOSATEILHOE BHIMOJHEHHUE PA3/IIOB TUCIIUILTHHBI 80.85
Bujx nTOroBoro KOHTpoJIsi: 3a4eT / IK3aMeH 3adeT ¢ OLlEHKOH

AHHOTAIUsA pado4yeil MPOrpaMMbl PAKTUKHA
«IIpou3BoaCcTBEeHHASI MPAKTHKA: HAYYHO-HCCJIeN0BaTe/Ibckasi padora» (52.B.02(H))

1. eap Hay4yHO-HMCCJIEAOBATENbCKONH PadoTbl — (QopmupoBaHuEe MPO(HECCHOHATBHBIX
KOMIETEHIUI MOCPeICTBOM IUIAHUPOBAHMS U OCYLIECTBICHUS HKCIEPUMEHTAIBHON JeITelbHOCTH
Ha OCHOBAHHMM M3YYEHHBIX JUCLUIUIMH, B TOM YHCJIE CIELUANbHBIX, U CAMOCTOSATEILHO U3yYEHHOM
uHpOpMalUu.

2. B pe3yabTate H3y4YeHHs JUCHMILIMHbBI 00y4YAKOIMIiCHA JOJKEH:

Obnaoams crnenyromumu npogeccuonanvuvimu (I1IK) kommereHIusAMU:

- CIIOCOOHOCTH aHATM3HUPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, M0J0MpaTh 000pya0BaHHE,
TOTOBUTH 3asBKU Ha MpHOOpeTeHne 1 peMoHT obopynoBanus (I1K-9);

- CIOCOOHOCTh TPOBOJUTH AaHAJIU3 ChIpbS, MaTepUajJoB U TOTOBOM IPOJYKIIUH,
OCYIIECTBIISATH OIICHKY pe3ynbTaroB ananm3a ([1K-10);
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- CIIOCOOHOCTH IIJIAHUPOBATh M IMPOBOAUTH (PU3MYECKHE U XUMHUYECKUE IKCIIEPHUMEHTHI,
MPOBOJUTH 00pabOTKYy HMX pE3yJIbTaTOB W OLEHHBATh MOTPEIIHOCTH, BBIJBUTaTh THUIOTE3Bl U
yCTaHABIIMBaTh TPAHMIBI HMX NPUMEHEHHUS, NMPUMEHITH METOJbl MATEMaTHYECKOTO aHajiu3a |
MOJICTTUPOBAHMSI, TEOPETHYECKOTO U dKCIIepUMEeHTanbHOro uccienoBanus (I1K-16);

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHUX D3JIEMEHTOB, COCIUHEHUN WU
MaTepHaJioB Ha MX OCHOBE IS pelieHus 3a1a4 npodeccuonanbhoi aesrenproct ([1K-18);

- TOTOBHOCTBIO HM3ydaTh HAayYHO-TEXHHYECKYI0 HMH(POPMALUIO, OTCUYECTBEHHBIH U
3apyOeKHBII OMBIT 10 Tematuke uccienoanus (I1K-20).

B pesynbprare mpoXOKICHHS MPOW3BOICTBEHHONW MPAKTUKU: HAYYHO-HCCIIEIOBATEIBCKON
paboThI CTYJICHT JTOJDKEH:

3HaAmMb:

— TOpPSIIOK OpraHwW3alid, IUTAHUPOBAaHHWS W TPOBEACHUS HAyYHO-HCCIIEI0BATENbCKAX
paboT ¢ MCIOJIb30BaHUEM MOCTIETHIX HAYIHO-TEXHUIECKUX TOCTHIKCHUH B TAHHON 00JIaCTH;

— TEOpPETHYECKHE OCHOBHI CHHTE3a OPraHUYEeCKUX M BHICOKOMOJIEKYIISIPHBIX COCTMHEHUH U
MPUMEHSTH OTH 3HAHUS Ha MPAKTHKE;

— CBOHCTBa XMMHYECKHX DJIEMEHTOB, COCIMHEHWH M MaTepHajOoB Ha WX OCHOBE IS
pelIeHNs HayYyHO-HMCCIIeI0BaTeNbCKUX 3a/1a4;

ymembo:

— OCYILECTBJIATh IMOHUCK, O0OpaOOTKYy M aHaliu3 HAayYHO-TEXHUYECKOW HH(pOpMalUu 10
PO (UITIO BEITIOTHAEMON PabOThI, B TOM YHCIIE C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBpEMEHHBIX MPHOOPaX, OPraHU30BBIBATH POBEICHUE YKCIIEPUMEHTOB U
WCTIBITAaHHIA, TIPOBOANTH UX 00Pa0OTKY W aHATTU3UPOBATH PE3YIIBTATHL;

— TIPUMEHATh TEOPETUYECKHUE 3HAHUS, MOTY4YEHHbIE IIPU M3YYEHUH €CTECTBEHHOHAYYHBIX
JUCLUIUIMH AJIS aHaIM3a SKCIEPUMEHTAIbHbBIX JaHHBIX;

enademo:

— CIIOCOOHOCTBIO pEIIaTh IOCTaBJICHHBIE 3aJaud, HCMOJIb3Yysl yYMEHHS U HaBBIKM B
OpraHu3aluy HayqHO-UCCIEI0BATEIbCKUX U TEXHOJIOTHYECKUX PadoT;

- CHOCOOHOCTBIO M3y4aTh HAy4YHO-TEXHMUYECKYIO MH(OpPMAIMIO, OTEYECTBEHHBIH U
3apyO€KHBIN OIBIT 10 TEMATUKE UCCIIEAOBAHMSL.

3. Kparkoe coaep:xanue JUCUMIIIIMHBI:

1.1 BeinosiHEHUE HAYYHBIX UCCIICIOBAaHUMA.

CocraBnenue nporpaMMsl uccienoBanus. CTpyKTypa U COJEp’KaHHE OCHOBHBIX pa3lesioB
0TYeTa 0 Hay4YHO-HCCIIEeI0BaTEIbCKOM paboTe.

dopmynupoBaHue Lenel U 3a7ad UCCIEeNOBaHNsA; COCTABIEHUE aHAIUTHYECKOro 0030pa 1o
TeMe HCCIe0BaHus; BbIOOD 3(P(EKTUBHBIX METOJAOB U METOAMK JIOCTHKEHMS IKEJIAeMbIX
pe3yIbTaTOB UCCIIEJOBAHUS.

[IpoBeneHrne COOTBETCTBYIOIMX  HKCHEPUMEHTOB  JJIsl  IOJYYEHHUS  IPAKTUYECKUX
pe3yibTaTOB; aHAJIU3, HHTEpIpeTalys U 00001IeHHe pe3yabTaTOB UCCIIEA0BaHU; HOPMYINPOBKA
BBIBOJIOB; HAIIUCAHUE OTYETA.

1.2 TloaroToBKa Hay4HOIO AOKJIaa U MIPE3EHTALIH.

4.00beM HaYYHO-HMCCJIeJ0BATEIbCKOMH PadoThI:

o B 3auetnbIX | B akanmem.
Bunsl yaeOHOM paboTh

eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JMCHHMILJIMHBI 110 Y4eOHOMY IIaHy 3 108
KonTakTHas padora: 2 72
KonTrakTHasi camocTosiTe/ibHAsA padora 0,005 0,2
CamocrositesbHas padora (CP): 0,995 35,8
By uTOroBOro0 KOHTPOJIS: 3a4eT ¢ OLeHKOI

Bunsl yaeOHOM paboThI

B 3aueTHBIX

B
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eIMHUIIAX | AaCTPOHOM.
qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 110 Y4eOHOMY IIaHy 3 81
AyIMTOpHBIE 3aHATHS 2 o4
KoHTakTHasi caMmocTosiTeIbHAs padoTa 0,005 0,15
CamocronTennnasi padora (CP): 0,995 26,85
Bu uTOroBOro KOHTpOJIS: 3a4eT ¢ OLeHKOI

AHHOTAIUA padoyeil MporpaMMbl MPAKTUKH
«IIpou3BoACcTBEeHHAS] MPAKTHKA: MPAKTHKA 110 MOJYy4eHHI0 PO ecCHOHATbHBIX YMEHUH
M onbITAa MpodeccnoHaNbHOli HesiTebHocTHY (B2.B.03(1IT))

1. Ileab NpakTHKH — MPAKTUYECKOE H3YYEHHE TEXHOJOTMH MpPOU3BOJCTBA U pa3pabOTKu
OuoMarepuanoB, CTPYKTypbl npeanpusatus (Bxitouyas kadenpst PXTY umenn [I.W. Menneneesa),
METO/I0B M 0COOEHHOCTEN yIpaBJIeHUs TPOU3BOICTBEHHBIM ITPOLIECCOM.
2. B pe3yabTare n3y4eHus JUCHUNIHHBI 00yYAKOMIMIiCS T0IKEH:

Obnadams cnenyrormumu npogheccuonanvrvimu (I11K) komnereHmusmu:

- CMOCOOHOCTBI0O M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJOTHUECKUH TMpoIecc B
COOTBETCTBUH C PETIAMEHTOM W WCIIOJB30BaTh TEXHUYECKHE CPENICTBA JJISI M3MEPEHHUS OCHOBHBIX
napamMeTpoB TEXHOJOTHMYECKOTO MpOIiecca, CBOMCTB Chipbs u npoaykiu (ITK-1);

- FOTOBHOCTBbIO TPUMEHATh AHAIUTUYECKUE U YHCICHHBIE METOJbl PpELICHUS
MOCTABJICHHBIX 3aJ]a4, MCIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIMOHHBIE TEXHOJIOTHH, MPOBOIUTH
00paboTKy wuH(}OpMaUM C WCHOJB30BAHUEM NPHUKIAAHBIX IMPOTPAMMHBIX CPEICTB Chepsl
npodeccuoHabHON AESITeTbHOCTH, HMCIIOJb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTMH M 0a3bl
JaHHBIX B CBOEH mNpodeccroHalbHON 00JIacTH, MaKeThl MPUKIAAHBIX MPOrpaMM i pacyeTa
TEXHOJIOTHYECKHX rapaMeTpoB obopynoBanus (I1K-2);

- FOTOBHOCTBIO ~ HUCIOJBb30BaTh  HOPMATHUBHBIE  JIOKYMEHTBI IO  KadecTBy,
CTaHJapTU3AIUU U cepTU(PUKAIMKU TPOAYKTOB U U3JEIUNA, 3J€MEHTbl SKOHOMUYECKOTO aHallu3a B
npaktuyeckoit aesrenprocta (11K-3);

- CIIOCOOHOCTBIO NMPUHUMATh KOHKPETHBIE TEXHUYECKHE pELICHUS MpH pa3paboTke
TEXHOJIOTHYECKMX IIPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MmocieacTBUi ux npumeneaus (ITK-4);

— CIOCOOHOCTBIO HCIIOJIB30BATh MpaBUiIa TEXHUKU 0€30TaCHOCTH, MPOU3BOACTBEHHOM
CaHHUTapHUH, MOKapHOU 0E30MaCHOCTH W HOPMBI OXpaHbl TPYyAa, U3MEPSATh U OLEHUBATH MapaMeTPhI
MIPOU3BOJICTBEHHOTO MHKpPOKJIMMAaTa, YpPOBHS 3ambUICHHOCTH W 3ara3oBaHHOCTH, IlyMa, U
BHOpaIuu, ocBeneHHoCcT pabounx mect (ITK-5);

— CIOCOOHOCTHIO HATAKMBATh, HACTPAUBATh U OCYIIECTBIISITh IPOBEPKY 000PYAOBAHUS
u rporpammubix cpeacts (ITK-6);

- CMOCOOHOCTBIO MIPOBEPATH TEXHUYECKOE COCTOSIHUE, OpraHU30BHIBATH
MpOQUIAKTUYECKHE OCMOTPHI U TEKYIIUH PEMOHT O00OPYAOBaHMS, TOTOBUTH O0OPYAOBaHHE K
PEMOHTY M MPUHUMATEL 000pyaoBanue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOGHHIO U IKCIUTyaTalli BHOBb BBOAUMOTO oOopynoBanus (ITK-
8);

- CIIOCOOHOCTBIO  QHANM3UPOBATh  TEXHUYECKYIO  JIOKyMEHTAIMIo, MOAOUpaTh
000pyI0BaHKE, TOTOBUTH 3asBKH Ha MPHOOpeTeHne u peMOoHT obopynoBanus (ITK-9);

- CIIOCOOHOCTBIO TPOBOJUTH aHANM3 CHIPbsl, MAaTEPHAIOB U TOTOBOW MPOMYKIINH,
OCYIIECTBIISITH OIICHKY pe3ynbTaTroB aHanm3a ([1K-10);

- CIIOCOOHOCTBIO BBISIBIISITh M YCTPAHSATh OTKIOHEHHS OT PEXUMOB PpadOTHI
TEXHOJIOTHYECKOT0 000PYIOBaHUS U ITAPaMETPOB TeXHOIornueckoro mpornecca (I1K-11);
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- CIOCOOHOCTRIO  IJIAHMPOBAaTH W MPOBOJUTH  (U3MUYECKUE U XUMHUYECKHUE
HKCTIIEPUMEHTHI, MPOBOAUTH 00pPa0OTKY MX PE3ylIbTaTOB M OLEHUBATH MOTPEUIHOCTH, BBIABHIAThH
TUIIOTE3bl U YCTAHABIMBATh TPAHULIbI UX NPUMEHEHUS, IPUMEHATh METOAbl MaTEMaTH4YECKOIo
aHaJIM3a U MOJICTUPOBAHUS, TEOPETHUYECKOTO U dKCIIepUMeHTalIbHOTO Hccnenoanus (I[1K-16);

- FOTOBHOCTBbIO ~IPOBOAMTH CTaHAAPTHbIE U  CEPTU(PUKALMOHHBIE HCIBITAHUS
MaTepHaioB, U3/CIHIA 1 TexHoornyeckux mnpoueccos (I[1IK-17);

- FOTOBHOCTHIO MCIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHX JIEMEHTOB, COCIMHEHUI
Y MaTepualioB Ha MX OCHOBE JUIS PELICHHs 331a4 rnpodeccuoHanbHoi nesirenbHoctH (ITK-18);

- TOTOBHOCTBIO MCIOJIB30BATh 3HAHHS OCHOBHBIX (DPM3NYECKUX TECOPUH UISA PELICHHUS
BO3HUKAIOMNX (PU3WYECKUX 3aJad, CaMOCTOSATEIBHOTO NpuoOpeTeHus] (GU3NYECKUX 3HAHWUM, IS
MMOHUMAaHMs MPUHIUIOB pabOTHl MPUOOPOB M YCTPOWCTB, B TOM YHCIIE€ BBIXOJAAIIUX 3a NPEAEIIb
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

TOTOBHOCTHIO M3y4aTh HAyYHO-TEXHUYECKYI0 MH()OPMAINIO, OTE€YECTBEHHBIN U 3apyOeKHbIN
ombIT 10 TeMatuke uccnenaoBanus (ITK-20).
B pe3ynbraTe npoxoxkaeHus y4eOHON MPAKTUKU 00YYarOIIUICs TOJKEH:

3uams:

— TEXHOJIOTMYECKHE TMpPOLEecChl M OCHOBHOE TEXHOJOTMYeckoe 000pyIoBaHUE,
HCIOJIb3YyeMOE B MPOU3BOICTBE OMOMATEPHUAJIOB,;

—  OCHOBHBI€ PUHIMIIBL, METOBI U (POPMBI KOHTPOJISI TEXHOJIOTMUECKOTO IPOLIecca U KauecTBa
TIPOZTYKIIMH;

— OCHOBHBIE HOPMATUBHBIE JOKYMEHTHI IO CTaHJAPTU3AlMU U CePTUHUKALUU PO TyKIHH
MIPEANPUATHIA TI0 TPOU3BOICTBY OHOMaTEpUAIOB,;

— TMpaBWIa TEXHUKU 0€30MacHOCTU M MPOM3BOACTBEHHOI CaHUTApUU; OPraHU3aLHUOHHYIO
CTPYKTYpPY NPEAIPUITHS;

Ymemo:

— HCNOJb30BaTh TEXHUYECKHE CpPEACTBA JUIsl M3MEPEHHMS OCHOBHBIX I1apaMeTpOB
TEXHOJIOTMYECKOTO MPOLIECCA, CBOMCTB ChIPbS U IPOAYKIUU IPEANPUATHIA;

— QaHANM3MPOBATh TEXHUYECKYIO JOKYMEHTALMIO, pEaIu30BbIBATH HAa IMPAKTHUKE
TpeOOBaHUs HOPMATUBHOM JOKYMEHTALIHH.

Braoemy:

— METOJaMU NPOEKTUPOBAHUS TEXHOJOTMYECKUX JUHHUM M MOI00pa TEXHOJOTMYEeCKOro
00opynoBaHuUs, METOJaMH YIIPaBICHUS TEXHOJIOTMYECKUMU MPOLIECCAMH ITPOU3BOJICTBA;

- CHOCOOHOCTHIO U TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJOTHUECKUH TPOLECC B COOTBETCTBHU C
PErIaMeHTOM.
3. Kpatkoe conep:xaHue mNpou3BOJACTBEHHON MPAKTHKH:

Oprann3anuoHHbIe MEPONPHATHS

OpranuzanoOHHbIE MEPOIIPUATUS BKJIIOYAIOT:

* 3HAKOMCTBO C [TPOrpaMMOH, LEISIMU M 3a/la4aMi IIPOU3BOJICTBEHHOM MPAKTUKH;
* pa3bsACHEHHE 0COOEHHOCTEH MPOX0XKACHUS MPAKTUKHN HA MPEANPHUIATHSAX;

* HHCTPYKTAX 10 OOLIUM TOJIOKEHUSIM PEKUMa;

* UHCTPYKTaX 110 TEXHUKE OE€30M1aCHOCTH;

* OTIpeieieHre MPUMEPHOTo KaleHapHoro rpaduka NpoXoXKACHUs MPAKTUKY;

* BbIJJa4a MHAUBHUAYAJIBHOTO 3aJaHUSI.

O3HakOMIIeHHE C TEXHOJIOTHeH IPOM3BOACTBA O0MOMATEPHAJIOB

O3HaKOMJICGHHE C TEXHOJIOTHEH paBpa6OTKI/I u TOpOU3BOACTBA 6I/IOM8.TCpI/IaJ'IOB BKJIHOYa€T
3HAKOMCTBO C€ TCXHOJIOTUYCCKUMHU CXEMaMU IIPOU3BOJACTBA 61/10MaTep1/1aJ1013 Wi MCETOJaMu
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pa3paboTKM M HAay4yHHIMH OCHOBAaMH CHHTE3a OnomaTepuayioB. llpum mocemeHuu mpeanpusiThs
(Bxmovast kadenpel PXTY umenu J[.W. MenneneeBa) O6akanaBp o0si3aH (pUKCHpOBATH MaTepual
HEOOXOIUMBIN JJIsi COCTABJICHUS OTYETa, COACPKAHUE KOTOPOTO OMPEICNIICTCS WHIUBHIYaTbHBIM
3aJJaHHEM.

IIpakTHyeckoe 0CBOEHHE TEXHOJIOTMYECKHX MPOLECCOB HA KOHKPETHOM MpeanpusTHU

10 MPOU3BOJCTBY M pa3padoTKe GHOMATEPHAJIOB

Cbop Marepuana JUisl BBINOJHEHHWS WHJIMBUAYAIBHOIO 3aJaHUSl Ha MOPEIIpUATHIX
IIPOBOJUTCS CTYIEHTAMU 1101 PyKOBOJCTBOM PYKOBOJUTEINS OT IPEAIPHUATHS U KOHCYJIbTUPOBAHUU
PYKOBOJUTENIAIMU MPAKTUKU OT YHMBEpCUTETa. XapaKTep cOOMPAeMOro marepuana OlpeaeisieTcs
MHIUBUAYAJIbHBIM 33JJaHHEM IIPOXOJISALIET0 MPAKTUKY OaKaiaBpa.

3akirouuTtenbHble MeponpusaTus. [loaroroBka u ciaua ordyera no NpaKkTHKe.
PexxnmHas npoBepka KOHCIIEKTOB U YEPTEXKEN PYKOBOJUTENIEM OT NPEAIPHUATHS.

[IpoxosxeHne 3aKI0YUTEILHOTO UHCTPYKTaXa U KOHCYJIbTAalluu B Y4eOHO-METOANUYECKUX
LEHTaX MPEANPUATUN WM JIMYHO C PYKOBOJUTEISIMH MPAKTHUKU OT MPEAnpuaATvs (BKIHOYas
kadenpsr PXTY umenu JI.W. Menneneesa) [loaroroBka oTuera M mpueM 3adera C OLIEHKOW IO
MpaKTUKE Tpeno/iaBareneM Kadeapbl OnoMaTepuaios.

4.00beM NpOU3BOACTBEHHOM MPAKTHKH:

o B 3auetnbIX | B akanmewm.
Bun yue6Hoit paboTbl

CAUHUII. gacax
OO0uasi Tpy10€eMKOCTb AN CHUNJIMHBI 110 Y4€0HOMY ILUIaHYy 3 108
CamocrositesibHas padora (CP): 3 108
[Tocemnenne npeANPUATHIA 1,0 36
PaboTa Ha npennpusTUn Mo MHANBUIYATLHOMY 3aJaHUIO 1,5 54
[ToaroroBka u crada oT4eTa MO MPAKTUKE 0,495 17,8
KonTtakTHas camocTosiTenbHas paboTa 0,005 0,2

Buja uTOroBoro KOHTpOJIs:

3a4eT C OLICEHKOM

. B 3auetHBIX B
Bun yaeOHo# paboTh aCTPOHOM.
EIMHUALL.
yacax
OO0mas TPyA0eMKOCTb JMCUMIIMHBI 110 Y4eOHOMY IIaHy 3 81
CamocrositesbHas padora (CP): 3 81
ITocemnenue npeANpUATHIA 1,0 27
PaGota Ha npeanpuaTHN 0 HHIUBUAYAIBHOMY 3a/1aHUIO 1,5 40,5
[ToaroroBka u ciaya oTyeTa Mo MpPaKkTHKE 0,495 13,365
KonrakTHas camocrositenbHas paboTa 0,005 0,135

Bux uTOroBoro KOHTpoJIA:

3a4eT ¢ OEHKOH

AHHOTanus padoye NporpaMMbl NPAKTHKH

«[Ipexquniaomuas npaktuka» (52.B.04 (Ilx))

1. He.]'lb NPAKTHUKHU — 3aKpCIJICHUE TCOPECTHUCCKUX 3HAaHUH U MPaKTUYCCKUX HABBIKOB,
MOJIYYCHHBIX B ITPOIIECCEC O6yquI/I${ o mnporpamme 6aKaJ1aBpI/1aTa; HpI/I06peTCHI/IC IMMPAKTHUICCKOI'O
OIIbITa pa6OTLI C HCTOYHHKaMH HaquO-TeXHquCKOﬁ I/IH(bOpMaLII/II/I, OIlbITa IIOCTAHOBKH U
BBIIIOJIHCHUA HAYYHO-UCCIICAOBATCILCKUX HW IMPOCKTHBIX 3a4ad; OBJaJCHUC MCETOAO0JIOT Hel u
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MeTogaMu 00pabOTKH pe3ylnbTaTOB HCCIENOBaHMS; COOp, MOJrOTOBKA M aHAIU3 MaTEpUAIOB MO
TEMaTHUKE BBITYCKHON KBaJTHU(PHUKAIIMOHHON pabOTHI.
2. B pe3yabTaTe NpoxoxkIeHUs NPeIMIJIOMHON NPAKTHUKHU CTYIEHT J0JIKeH:
Obnaoams crienyromumu npogeccuonarvuvimu (I1IK) kommereHuAMU:

- CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJOTHYECKUN MPOLECC B COOTBETCTBUH
C pEerjJaMeHTOM U MCIOJIb30BaTh TEXHUYECKHE CpEACTBA JJIi M3MEPEHHS OCHOBHBIX
napameTpoB TEXHOJOTMYECKOTO MPOIIecca, CBOMCTB Chipbs u npoaykiun (ITK-1);

- TOTOBHOCTHIO MPUMEHATH AHATUTUYECKUE M YHCICHHBIE METOJbI PEUICHHUS TOCTABICHHBIX
3aJa4, UCTOJIb30BATh COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHUH, IPOBOIUTH 00OPadOTKY
uHbOpMAIIMM C  HCIOJB30BAaHMEM TPUKIATHBIX HPOTPAMMHBIX  CPEICTB  C(epsl
npohecCHOHANBFHON JEeSITeIbHOCTH, UCIIOIh30BATh CETEBbIE KOMITBIOTEPHBIC TEXHOJIOTHU U
0a3pl TaHHBIX B CBOEW MpodeccHOoHANbHONW 00JacTH, MAaKeThl MPUKIATHBIX POTPAMM IS
pacdera TeXHOJOrHYECKUX napameTpoB obopynoBaunus (ITK-2);

- CHOCOOHOCTBIO TPHHAMATh KOHKPETHBIE TEXHHWYECKHWE peIeHHs Tpu pa3padoTke
TEXHOJIOTMYECKHUX IPOIIECCOB, BBIOMPATh TEXHUYECKHE CPENICTBA U TEXHOJOTHUU C YYETOM
9KOJIOTMYECKUX TocieaAcTBUi ux npumenenus (11K-4);

- CTMOCOOHOCTBIO TUTAHUPOBATh M TNPOBOJAUTH (U3MYECKHE W XUMHUYECKHE SKCIICPUMEHTHI,
MIPOBOJIUTH 0OPAa0OTKY MX PE3yJIbTATOB M OIEHUBATH MOTPEITHOCTH, BBIIBUTATh THIIOTE3bI U
YCTaHABJIMBAThH TPAHMIIBI KX IPUMEHEHUS, TPUMEHSATh METO Bl MATEMATHUECKOTO aHAIIN3a U
MOJICTTUPOBAHMSI, TEOPETHYECKOTO U IKCIIepUMeHTaIbHOro uccienosanus (I1K-16);

- TOTOBHOCTBIO HCIOJB30BaTh 3HAHHE CBOWCTB XUMHUYECKHX 3JIEMEHTOB, COEAMHEHUU U
MaTepHaJIOB Ha MX OCHOBE JJIS pelieHus 3a1a4 npodeccuonanbroi aestenaproctu ([1K-18);

- TOTOBHOCTBIO HCIOJBH30BAaTh 3HAHUS OCHOBHBIX (H3MUECKUX TEOPUH U peIIeHUs
BO3HUKAIOMIMUX (PU3UYECKUX 3aJayu, CAMOCTOATENIBHOIO MPUOOpEeTeHUs (PU3NUECKUX 3HAHUM,
JUIs. HOHUMAaHMsI IPUHLIUIIOB paboThl NMPHUOOPOB U YCTPOMCTB, B TOM YHCJIE BBIXOAALINX 3a
peaeibl KOMIETEHTHOCTH KOHKpeTHOTo Hamnpasienus (ITK-19);

- TOTOBHOCTBIO U3y4aTh HAyYHO-TEXHUUYECKYIO HH(POPMALMIO, OTEUECTBEHHBIN 1 3apyOeKHBIN
ombIT 10 TeMatuke ucciaenoBanus (ITK-20).
3namp:

— OCHOBBI OpraHU3alK U METO/I0JIOTHIO HAYYHBIX UCCIIEI0BaHUH;

— COBpPEMEHHbIE Hay4Hble KOHLENIMM B OOJAaCTH OPraHU4ecKOro M IOJUMEPHOIO
MaTepHaloBEICHUS;

— CTPYKTYPY U METO/Ibl YIIPABJICHHSI COBPEMEHHBIM IPOU3BOJCTBOM OMOMATEPUATIOB.

Ymemo:

— paboTaTh C Hay4YHbIMM TEKCTaMH, I0JIb30BaTbCsi HAy4YHO-CIIPABOYHBIM allllapaToM,
0(QOPMIIATH pe3yibTaThl HAYYHBIX UCCIIEI0OBAHUA;

— UCNOJb30BaTh  IOJYYEHHbIE  TEOPETUYECKUE  3HAHMA Uil IPOEKTUPOBAHMS
TEXHOJIOTUYECKUX JIMHUH NPEANPUATHI OPraHun4ecKOTro U MOJUMEPHOIO CUHTE3A.

Bnaoemuv:

— HaBbIKAMU CaMOCTOSTENIbHOW Hay4yHO-MCCIIEOBATEIbCKON JIeATENbHOCTH, padoThl ¢
HCTOYHMKAMHU Hay4yHOU MH(popManuu, pedepupoBaHus HayYHbIX MyOIMKaLU;
- MeToJaMM  TPOEKTUPOBAaHMS  NPOM3BOJACTB  OmomMarepuanoB, cmocobamMu  pacyera
TEXHOJIOTHYECKOTO 000PYI0BaHUSL.

3. Kpatkoe coaep:kaHue npeaiMnaIoMHO NPAKTHKH

BBenenue: neiau v 3a1a4u NPeAIMIVIOMHON NPAKTHKH.

Omnpenenenne U COrilacOBaHUE ¢ PYKOBOJUTEIEM OCHOBHBIX LIEJNEH U 3ajad NpeIAUINIOMHON
npakTuku. CoCTaBlIeHHE W COIVIACOBAHUE IUIaHA BBINOJHEHHS HAyYHO-HCCIENO0BATENbCKOW WM
pacyeTHO-MPOEKTHOM padOThl B paMKaxX MpPeJAUIUIOMHON MpakTuku. CoriacoBaHue KOHTPOJBHBIX
TOYEK, BHJAa U oObeMa MPEACTABIAEMOT0 K KaKJIOM KOHTPOJIBHOW TOYKE MarepHaia.
OpraHu3allMOHHO-METOIMYeCKue  MeponpusaTtua. MHcTpykTaxk Ha  paboyeM  MecTe, IO
ANIEKTPOOE30MaCHOCTH U MPOTHUBOIOKAPHOW 0E30MacHOCTH, MO TEXHUKE O€30MacHOCTU paboTHI ¢
BEILIECTBAMU DPA3HOW cTeneHu onacHocTu. (CocTaBlieHME YacTHOM HMHCTPYKIMM IO TEXHUKE
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0€30MaCHOCTH B COOTBETCTBHHM C OCOOCHHOCTSMH OOBEKTOB W METOJOB HCCIICAOBAHUS TIO
YTBEPKJIEHHOU TeMAaTUKe padOTHI.

BbinoiHeHne paGoT MO TeMaTHKe HAYYHO-UCCIeI0BATENbCKON WJIM pPacyeTHo-
NPOEKTHOH padoThI.

Temaruka npeIMIUIOMHON MPAKTUKH CTYIEHTOB OakanaBpHaTa ONpPEeNesseTcs] TeMaTUKON
UX BBITYCKHON KBAJIM(UKAITMOHHOW PaOOTHI M MOXKET MPOBOIUTHCS B HAYYHO-UCCIIEI0BATEIHCKOM
WIH TPOeKTHOM (opmaTe (MPH BBHIMOJIHEHUH HAYYHO-UCCIEIOBATEIbCKOW WM PacyeTHO-
MPOEKTHON pabOTHl COOTBETCTBEHHO).

Hayuno-uccnenoBarensckast paboTra B paMKax MNPEIIUITIOMHOM MPAKTUKA MPOXOIUT B
HAyYHBIX Ja00OPaTOPHUIX, TEXHOJOTHUECKUX MOAPa3ACICHUAX, HHPOPMAITMOHHBIX IIEHTPAaX HAYYIHO-
HCCIIEI0BATENIbCKON OpraHu3aluy Win B Jaboparopusix Belyckatomen kadenpsr PXTY um. [1. U.
MenneneeBa. CTyAeHTBI 3HAKOMSTCS C TEKylIedl paboToil J1abopaTopuu, OCBAaWBAIOT METOJbI
CHHTE3a MaTE€pPHaJIOB, MPOBOISIT OTICIbHbIE (PH3UKO-XUMUUECKNE W TEXHOJOTHUECKHE MCTIBITAHNUS,
MPUOOPETAIOT HABBIKM MOMCKA HAyYHO-TEXHUYECKOW MHpopManuu u paboThl ¢ 0a3aMu JaHHBIX,
YYaCTBYIOT B 00pa0OTKe pe3ysbTaTOB UCCIEIOBAHHS U TIOATOTOBKU MX K ITyOJTUKAITUH.

[IpenmuuioMHas MPaKTUKa CTYAEHTOB, BBIMOJHSIOMINUX PACYETHO-TIPOCKTHYIO BBITYCKHYIO
KBaJTM(HUKAIMOHHYIO Pa0OTy, MPOXOIUT B MPOHM3BOJCTBEHHBIX II€XaX W TEXHUYECKUX OTAeIax
MPOMBIIUIEHHOTO — mpennpusatusi. CTYIeHTBl 3HAKOMATCS CO  CTPYKTYpPOH  TIPEATIpHSTHS,
HOPMaTHBHO-TEXHOJIOTHYECKON TOKYMEHTAIIMEH, periIaMeHTaMH MTPOU3BOJICTBA, H3YUAIOT CHCTEMY
MEHEDKMEHTa M KadecTBa MpoAyKiuu. OCHOBHOE BHUMAHHUE YAETSIETCS MPAKTUIECKUM BOTPOCAM
(GYHKIIMOHUPOBAHUST  TEXHOJIOTUYECKUX JIMHUH  TPOM3BOJACTBA  MPOMYKIHH, MpodiieMam
JIMAarHOCTHKH Opaka TOTOBOM MPOAYKIIMM WM MEPOIPHITHSAM II0 €ro YCTPaHEHHIO, BOIPOCaM
WHTCHCHU(UKAIIH pabOTHI TEIUIOTEXHHYECKUX arperaTos.

Bo BpeMmsi mpoxoxAeHHUs NPeIAUIUIOMHONW NMPAKTUKU CTYACHTHI COOMPAIOT MaTepuabl I0
TEMaTUKE BBIMYCKHON KBaNM(UKALUOHHOW pabOThl, AHATU3UPYIOT HUX, HaMEYaroT OCHOBHbBIE
HaIpaBJICHUS U 33J]a4i paboThl, BRIPAOATHIBAIOT METOIOJIOTHIO PEIICHUS 3THUX 3aay.

KonkpeTHoe conepikaHue NPEIUIJIOMHON TPAKTUKH OIpeneisieTcs WHIUBUIYaIbHBIM
3aJlaHUEM CTY/ICHTa C Y4ETOM HHTEPECOB M BO3MOXHOCTEH OpraHu3aluii, I/ie OHA BBIMOJIHSIETCS.

WnnuBuayanbHoe 3agaHue pa3pabaTbiBaeTcss MO MPOPMII0 CHEUUaIbHOCTH B CTPOrOM
COOTBETCTBUU C YTBEPXKICHHOW TEMOM BBITYCKHOM KBaTU(HUKAIIMOHHON pabOThI CIICIHAINCTA.

4.00beM NpeIUNIOMHON NMPAKTHKH:

" B 3auerHBIX B akanem.
Bupl yue6HO#M paboThI
eIMHUALAX yacax
OO01mast Tpy10eMKOCTh NPAKTHKH M0 Y4eOHOMY IJIAHY 9 324
CamocrositesbHas padora (CP) 323,8
KoHTtakTHas camocTosTenbHas paboTa 0,2
Bua konTpoJs: 324eT ¢ OL[eHKOMH
N B 3auernsix | B actponOM.
Buner yue6HOM paboTh
eIMHALAX yacax
O01mas TpyA0eMKOCTb NPAKTUHKH 10 Y4eOHOMY IIaHy 9 243
CamocrositesbHas padora (CP) 242 .85
KonTakTHas camocrosiTenbHas padboTa 0,15
Bux koHTpoas: 3a4eT C OLleHKOM
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TI'ocynapcrBennas urorosas arrecrauus (b3)
AHHOTAIUsA padoyeil MPOrpaMMbl
«3ammTa BBIMYCKHOM KBAJIU(PUKANMOHHON Pa0d0Thl, BKJIIOYas MOAT0TOBKY K 3allUTE U
npoueaypy 3amutbl» (b3.5.01)

1. Heap rocyaapcTBeHHOIl HMTOrOBOH aTTecTallMM — OOBEKTHBHAs OICHKA YpPOBHS
c(OPMHUPOBAHHOCTH OOIIEKYIbTYPHBIX, 00MIETTPO(ECCHOHANBHBIX U MPO(ECCHOHAIBHBIX
KOMIETCHIIM  BBITYCKHUKAa  YHUBEPCUTETa, €ro TOTOBHOCTH K  BBINIOJHEHHIO
npodeccHoHaTbHBIX 331a4.

2. BBIMyCKHUK, OCBOMBIIMK Tporpammy OakangaBpuaTa, AODKEH 00JagaTh CIEAYIOMIMMHU
001IEeKYJILTYPHBIMH KOMIIETEHIIUSIMH:

- CIOCOOHOCTBIO UCHOJIB30BaTh OCHOBBI (PHIOCO(PCKUX 3HAHUHN sl (HOpMHUpPOBAHUS
MupoBo33pendeckoit nozuin (OK-1);

- CIOCOOHOCTBIO aHAIM3UPOBATH OCHOBHBIE ATAIBI M 3aKOHOMEPHOCTH UCTOPUIECKOTO
pa3BuTHs oOmIecTBa it GOpMUpPOBaHUs rpaxaanckoit nosunun (OK-2);

- CIOCOOHOCTBIO UCTIONIB30BaTh OCHOBHI S KOHOMHUYECKUX 3HAHUN B Pa3IMYHBIX chepax
xu3HenestensHoctu (OK-3);

- CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI TMPABOBBIX 3HAHWH B PpazIHYHBIX chepax
nestenpHOCTH (OK-4);

- CMOCOOHOCTBI0 K KOMMYHHKAIIMA B YCTHOM M MUCBMEHHOW (OpMax Ha PYCCKOM H
WHOCTPAHHOM $I3bIKaX JUIS PEHICHUs 3a/1a4 MEKIUIHOCTHOTO U MEXKYJIBTYPHOTO B3aHMMOICHCTBHS
(OK-5);

- CIOCOOHOCTRIO paboTaTh B KOJUICKTHBE, TOJIEPAHTHO BOCIPUHHMATH COIHMABHBIC,
ATHUYECKHE, KOH(PECCHOHATIBHBIC U KyabTypHbIe pasnuuns (OK-6);

- CIOCOOHOCTBIO K CaMOOpraHu3aiu u camoobpasosanwuio (OK-7);

- CIIOCOOHOCTBIO HMCTIOJIb30BaTh METOAbl U MHCTPYMEHTHI (PU3UYECKOW KYIbTYpPbI JUIS
o0ecreyeHHs OJHOIEHHOMN COIMaIbHOMN U mpodeccnoHanbHoi aestensHoctu (OK-8);

- CIOCOOHOCTBIO UCMOJIB30BaTh MPUEMbl OKa3aHUs MEPBOIl MOMOIIM, METO/IbI 3aIIUTHI
B YCJIOBHSX Upe3BbIYaiiHbIX cutyaruii (OK-9).

BoinmyckHHMK, OCBOMBLIMII mporpamMmy OakalaBpuaTta, IOJDKEH o0JagaTh CIEAYIOUIUMU
o0menpodeccuoOHAIbHBIMM KOMIIETEHIMSIMH:

- CHOCOOHOCTBIO u TOTOBHOCTBIO UCIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JAUCIHUILINH B mpodeccronanshoi aesreiapaoctu (OITK-1);

- TFOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOM (PU3UYECKON KapTUHE MHpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOEHHHM  BEIIeCTBA Ui  [OHUMaHHS
OKpY’KaroIiero mupa u sipneruit mpupo;pl (OITK-2);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHUS O CTPOCHHH BEIIECTBA, MPUPOJEC XUMHYECKOU
CBS3M B PA3IMYHBIX KJaccax XUMHUYECKUX COCIMHEHHMM MJIs TIOHMMaHUs CBONCTB MaTepuajoB U
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAOIINX B oKpyxatorieM mupe (OITK-3);

— BJIQJICHHEM TOHMMAaHUS CYHIHOCTM U 3HadyeHUs UHGOpPMalUUd B Pa3BUTHH
COBPEMEHHOTO MH(OPMAIIMOHHOTO OOIIECTBAa, OCO3HAHUS OMACHOCTH U YIPO3bl, BOBHUKAIOIIUX B
9TOM  MpoIecce, CIOCOOHOCTBIO  COOMIONAaTh OCHOBHbIE TpeOOoBaHUS  MH(POPMALMOHHOM
0€30MacHOCTH, B TOM YHCIIE 3alIUTHI rocynapcTBeHHoM TaiiHbl (OI1K-4);

- BJIAJICHUEM OCHOBHBIMM METOJaMM, CIIOCOOaMM U CpeJICTBAaMM  IOJy4YEHu,
XpaHeHus, nepepaboTKH HMHGOpMAIMK, HaBbIKAMH pabOThl C KOMIIBIOTEPOM KaK CpeICTBOM
ynpasnenus uHpopmanueii (OITK-5);

— BJIAJICHUEM OCHOBHBIMH METOJAMHU 3alUThl TPOU3BOJCTBEHHOIO IEpCcCOHAla U
HaceJIeHUs OT BO3MOXKHBIX MOCJIECTBUI aBapui, KatacTpod, ctuxuitHbix oeactuii (OI1K-6).

— BrimyckHMK, OCBOMBIIMK  mporpamMMmy  OakajaBpuara, JIOJDKEH  oOnanaTh
NpoecCHOHAILHBIMH  KOMIIETEeHUMSAMH, COOTBETCTBYIOIIMMHU BHJAAM MpodeccHoHaIbHON
JeATeNbHOCTH, Ha KOTOpbIE OPHEHTHPOBaHA IpoTrpaMMa OakagaBpuaTa:
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- CIOCOOHOCTBI0O M TOTOBHOCTBIO OCYIIECTBJISATH TEXHOJOTHMYECKUI IMpolecc B
COOTBETCTBUH C PETJIAMEHTOM U MCIOJb30BATh TEXHUUYECKUE CPEACTBA JISi U3MEPEHHUSI OCHOBHBIX
napameTpoB TEXHOJOTHYECKOTO MPoIiecca, CBOMCTB chipbs U mpoaykuun ([1K-1);

- TOTOBHOCTBIO TNPHUMEHATh AHAJUTHYECKHE W YHUCJICHHBIE METOIBbl PELICHHUS
MOCTaBJICHHBIX 33/1a4, WCIOJbh30BAaTh COBPEMEHHBbIC MH(POPMALMOHHBIC TEXHOJIOTHH, MPOBOIUTH
00paboTKy HWHPOpPMAIMKA C HCIOJB30BAaHHEM TPHUKIAJHBIX TPOTPAMMHBIX CPEICTB  CQepsl
npo(hecCHOHABHON JEeSITEIbHOCTH, HMCIOJIb30BAaTh CETEBBIE KOMIIBIOTEPHBIE TEXHOJOTHMH U Oa3bl
JaHHBIX B CBOEH NpOQecCHOHATBHON 007acTH, MakeThl MPUKIAIHBIX MPOrpamMM Ui pacueTa
TEXHOJIOrMYeCKuX napamerpoB odopynoBanus (I1K-2);

- TOTOBHOCTBIO ~ HCIIOJIb30BaTh ~ HOPMATHBHBIE  JOKYMEHTHI 10  KadecTBY,
CTaHJAPTH3AIMHA M CEPTH(PUKANNN TPOJYKTOB M W3JENUH, AIEMEHThI SKOHOMUYECKOTO aHAIM3a B
npaktuyeckoit aesrenbaoctr (ITK-3);

- CIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHWYECKHE PEIIeHHs] TpU pa3paboTKe
TEXHOJIOTUYECKUX TMPOILIECCOB, BBHIOMpATh TEXHUYECKHWE CPEICTBA M TEXHOJOTHH C YYEeTOM
IKOJIOTMYECKUX TocneaAcTBUi ux npumenenus ([1K-4);

- CIOCOOHOCTBIO UCTIONB30BaTh MpaBUiIa TEXHUKN 0E30MaCHOCTH, MPOU3BOACTBEHHON
CaHWTApUH, MTOKAPHOW OE30TIACHOCTH M HOPMBI OXpaHbI TPY/Aa, H3MEPSATh U OLICHUBATh TTapaMeTPhI
MPOU3BOJICTBEHHOTO MHKpPOKJIMMAaTa, YPOBHS 3albUICHHOCTH ¥ 3ara3oBaHHOCTH, IIyMa, H
BUOpanuu, ocBereHHoctu padounx mect (I1K-5);

- CIOCOOHOCTRIO HallA)KUBATh, HACTPAWBATh M OCYIIECTBIIATH IPOBEPKY 000PYAOBaHUS
u nporpamMmubix cpencts (ITK-6);

- CMOCOOHOCTBIO ~ TIPOBEPATH  TEXHHUYECKOE COCTOSIHUE, OpTraHN30BBIBAThH
NpOo(UIAKTUYECKHE OCMOTPBl M TEKYIIMH PEMOHT OOOpYJOBaHUS, IOTOBUTH OOOPYAOBaHUE K
PEMOHTY M IPUHUMAThL 000opymoBanue u3 pemonra (ITK-7);

- TOTOBHOCTBIO K OCBOGHHUIO U 3KCILIyaTallud BHOBb BBOJAUMOro obopyznoBanus (IIK-
8);

- CIOCOOHOCTBIO  AQHAJIM3UPOBAaTh  TEXHUYECKYIO  JOKYMEHTAlUlo, M0AOUpaTh
000pyI0BaHKE, TOTOBUTH 3asBKH Ha MPUOOpeTeHHE U peMOHT obopymoBanus (ITK-9);

- CIOCOOHOCTBIO HPOBOJUTH AHAIMU3 ChIpbs, MaTe€pUaloB W TOTOBOH MPOIYyKLUH,
OCYIIECTBIIATH OLIEHKY pe3ynbraToB anaiam3a (ITK-10);

- CIOCOOHOCTBIO  BBIABIATH U YCTPAHATh OTKIOHEHUS OT PEKUMOB pabOThI
TEXHOJIOTHYECKOr0 000PYIOBaHMS ¥ TApaMeTpoB TexHosornyeckoro mporecca (I1K-11);

- CIOCOOHOCTBIO  IJIAHMPOBAaTh U IMPOBOJAUTH  (U3NYECKHE U  XUMHUYECKHUE
9KCIEPUMEHTHI, NMPOBOAUTh 00pPabOTKY MX PE3ylIbTATOB U OLEHUBATH MOTPELIHOCTH, BBIABUIaTh
TUIOTE3bl U YCTaHABIMBATh I'PAaHMIBI MX MPUMEHEHMs, MPUMEHATh METOAbl MaTeMaTHYeCKOro
aHaAJIM3a U MOJICTMPOBAHUS, TEOPETUIECKOTO U IKCIIepuMeHTanbHoro uccienoBanus (I1K-16);

- TOTOBHOCTbIO ~IPOBOJMUTH CTAaHAAPTHblE M  CEPTU(PUKALMOHHBIE MCIIBITAHUS
MaTepuasoB, U3ENuil U TexHoornyeckux mnpoieccos (ITK-17);

- TFOTOBHOCTBIO HMCIIOJIb30BaTh 3HAHWE CBOWCTB XMMHYECKUX 3JIEMEHTOB, COCIMHEHUN
U MaTepHaJlOB Ha MX OCHOBE VIS pelieHus 3a1a4 npodeccronansHoil nestenapnoctr (I1K-18);

- TOTOBHOCTBIO HCHOJIb30BAaTh 3HAHMSI OCHOBHBIX (PM3NYECKUX TEOpPHUIl Ul pelIeHus
BO3HUKAIOMINX (DU3MYECKUX 3a]lad, CaMOCTOSITENIBHOTO MPUOOpeTeHUs (PU3NYeCKUX 3HaHUM, At
MOHMMAaHUs MPUHLUIOB paboThl MPHUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOJSIIUX 3a IMPEJEIIb
KOMITETEHTHOCTH KOHKpeTHOro Hampasienus (I1K-19);

- TOTOBHOCTBIO H3y4daTh HAay4YHO-TEXHHYECKYI0 MH(OpMaIUIo, OTEYeCTBEHHBIH W
3apy0OeKHBIN OMBIT 10 Tematuke uccnemaoBanus (ITK-20).

3aBepluaroluM dTarnoM oOydeHHs 1o HampasieHuto noarotoBku 18.03.01 Xummuueckas
TEXHOJIOT U, TPOPHIII0 «XUMHUUECKasi TEXHOJIOTUSI OMOMaTepHuanoB» sBJSETCS 3alllUTa BBITYCKHON
KBaJIM(HUKAIIMOHHON paboThl OakasaBpa.

B pe3ynbTare mNpOXOXKJIEHHS TOCYIapCTBEHHONW WTOTOBOM arTecTalud (BBINOJHEHHUS
BBIMTYCKHON KBaJTM(PHUKAIIMOHHON pabOThI) CTYJCHT JOKEH:
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3HATH:

- MIOPSI0K OPraHU3AIUH, TIAHUPOBAHUS U IIPOBEICHUS HAYIHO-UCCIIEI0BATEIBCKUX PaboOT ¢
WCIIOJIb30BAHUEM MOCIEAHNX HAYYHO-TEXHUUYECKUX JIOCTUKEHUN B JAHHOM 001acTu;

- (hU3UKO-XMMUYECKHE OCHOBBI CHHTE3a OMOMAaTepUalIoB,;

- OCHOBHBIE TPeOOBaHUS K MPEICTABICHHUIO PE3yJIbTaTOB MIPOBEJICHHOTO UCCIICIOBAHUS
B BHJIC HAYYHOTO OTYETA, CTAThH WJIM JIOKJIA/A;

yMeTh:

- CAMOCTOATENLHO BBISBISTH MEPCIICKTUBHBIC HAIIPABJICHUS HAYYHBIX UCCIEIOBAHUH,
000CHOBBIBATH aKTyaJIbHOCTh, TCOPETUICCKYIO U TIPAKTHUYECKYIO 3HAYMMOCTD ITPOOIIEMEI,
MIPOBOJIUTH SKCIIEPUMEHTAIBHBIC UCCIEAOBAHUS, aHAIIM3UPOBATh U HHTEPIPETUPOBATH MOTyUYECHHBIE
pe3ynbTaThl;

- OCYILIECTBJISITh TIOUCK, 0OPabOTKY M aHAIN3 HAYYHO-TEXHUYECKOH MH(MOPMAIIH 110 TeME
BBITIOJTHSIEMOM pabOTHhI, B TOM YHCIIE C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

- paboTath ~Ha  COBPEMEHHBIX  MpPUOOpax, OPraHU30BBIBATH  MPOBEJCHUE
AKCIIEPUMEHTOB M UCTIBITAHUHN, TPOBOUTH UX 00pa0OTKY M aHAIU3UPOBATH PE3y/IbTaThl,

BJIA/IETh:

- METOJI0JIOTUEN U METOIMKOM MTPOBEICHUS HAYYHBIX UCCIICTOBAHUI; HABBIKAMU
CaMOCTOSITENIbHON HAy4YHOM U MCCIIEI0BATENbCKON PabOTHI;

- HaBBIKaMH pabOTHI B KOJUIEKTUBE, TUIAHUPOBATh U OPraHU30BBIBATh KOJJIEKTUBHBIC HAYIHBIC
WCCTIeI0BaHUS; OBJIAICBaTh COBPEMEHHBIMH METOJaMHU UCCIIEAOBAHUS M aHAIM3a TIOCTABICHHBIX
npooseM;

- CIIOCOOHOCTRIO pelaTh OCTABJICHHBIC 3a/1a4H, UCTIOJIb3Ysl YMEHHUS M HABBIKU B
OpraHu3aIui HayYHO-MCCIIeIOBATEILCKUX U TEXHOJOTUYECKUX PadoT.

3. KpaTkoe conepxxaHue rocyiapcTBeHHOM UTOTOBOM aTTeCTAI[UM:

locynapctBennast ~ utoroBas — arrectauust  OakajgaBpOoB  —  3alllUTa  BBITYCKHOM
KBATM(UKAIIMOHHONW PabOTHI MPOBOJAUTCS TOCYAAPCTBEHHOM k3aMeHannoHHoi komuccuen (I'9K).
[Iponienypa mOATrOTOBKM K 3alIUMTE BKIKOYAET OOUH pasnen «BblmogHeHuWe W mpeacTaBieHUE
pe3yJAbTaTOB HAY4YHBIX HCCIEIOBaHUI», B KOTOPHIM BXOAUT ABa mnoapasnena: 1.1 Beimomnenue
Hay4yHbIX HccnenoBanuii, 1.2 [ToaroroBka HayqyHOTO JTOKJIAa U MPE3eHTALIH.

KonTponp 3HaHuWii oOywaromuxcsi, moJiyueHHbIX npu ocBoerun OOII, ocymecTBiseTcs
nyreM npoeneHus 3aumtel BKP u npucBoenus kpanudukanuu «bakanaBp.

3amurta BKP sBisiercst 00s3aTenbHOM IPOIEAYPO HTOTOBOM TOCYIapCTBEHHOM aTTeCTAIlMH
CTYICHTOB BBICIINX Y4eOHBIX 3aBEJCHHI, 3aBEpPIIAIOIIUX 00ydEeHHUE 110 HAMPABICHUIO MOATOTOBKU
OakanaBpuata. OHa TpoBOAUTCA MyONMYHO Ha OTKpbIToM 3aceganuu ['OK  cormacHo
YTBEPKICHHOMY JIeKaHaTOM rpaduky, Ha KOTOPOM MOTYT IPUCYTCTBOBAThH BCE JKETAIOIIHE.

Marepuainsl, IpeACTABISIEMBIE K 3aIUTE:

- BBINYCKHAs KBau(UKalMOHHas paboTa (MOsICHUTEIbHAs 3aMUCKa);

— 3ajanne Ha BeinoaHeHne BKP;

— 0T3bIB pykoBoautensi BKP;

— peuensus Ha BKP;

— npe3eHTanus (pa3gaTovyHbIi MaTepual), MOANICaHHAsS PYKOBOAUTEIIEM;

- JOKJIa.

B 3amaun I'DK BXOnsT BBISBICHHE MOATOTOBICHHOCTH CTYIEHTa K MpO(decCHOHANBHOM
NEeSATENbHOCTH U MPUHSITHE PEUIEHUS O BO3MOKHOCTHU BbIJAUH €My AUILIOMA.

Pemenne o mnpucyxIeHHHM BBIMYCKHUKY KBanudukanuu OakanaBpa NPUHUMAETCS Ha
3aceqannu ['OK mpocThiM OONBIIMHCTBOM MPU OTKPBITOM TOJIOCOBAHMM YJIEHOB KOMHCCHH Ha
OCHOBAHUU PE3YJIbTATOB UTOTOBBIX UCTIBITAHUN. Pe3ynbTaThl ONpeaenstoTcsl OEHKaMHU «OTINYHO,
«XOPOLIOY, «YJOBIETBOPUTEIIBHO», «HEYI0BIECTBOPUTEIHHOY.

OOyyaromuiics HMMeeT MpaBO IMOJaTh B AaNeUIAIUOHHYI0 KOMHCCHUIO aleUISIHI0 O
HapylleHUH, MO €ero MHEHMIO, YCTAaHOBJIIEHHOM  MpOUEAYpbl  3alIUThl  BBITYCKHOU
KBATU(DUKAIIMOHHOW pPabOTHl. AMNENUISAIUS O HECOTJacHH C pe3yabTaTaMH 3alllUThl BBIMYCKHOM
KBTM(DUKAIIMOHHOM pabOThI HE IPUHUMACTCSI.
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4. O6beM rocy1apcTBeHHON UTOTOBOW aTTECTALUM.

I'ocynapcrBennast uroroBas arrecranus B Gopme 3amutsl BKP npoxonut B 8 cemecTpe Ha
0a3e 3HAHMI, MOJYYEHHBIX CTYACHTAMH NpPU H3YyYCHUU NIUCIMIUIMH HANpaBlICHUS MOIATOTOBKU
OakanaBpoB 18.03.01 Xwumuueckass TexHosoTuss 10 mnpoduwiro «XUMHYECKas TEXHOJIOTHUS
OuomarepHuajoB» M pacCUMTaHa Ha COCPEJOTOYCHHOE MNpoxoxkjaeHue B 8 cemectpe (4 Kypc)
oOyuenus B oobeme 216 akanemudecknx gacoB (6 3ET).

. B 3agernbix | B akagem.
Bunpl yaeOHOM paboThI

eIMHHIIAX Jacax
O0mas TpyA0eMKOCTb JMCHHUIIJIMHBI 110 Y4eOHOMY IIaHY 6 216
KourakTtHas pabdora - -
CamocrositesabHas padora (CP) - 216
Boinonnenue, Hanucanue u ogopmiienne BKP - 216
3amura
B : BKP
U KOHTPOJISL: 3allliTa BKP
B
. B 3aueTHbIX
Bunel yue6HOM paboThI aCTPOHOM.
eIMHUIIaX
Jacax
OO0mas TpyA0eMKOCTb JMCHHUIIJIMHBI 110 Y4eOHOMY IJIaHY 6 162
KonTakTHas padora - -
CamocrositesabHasi padora (CP) - 162
Brimonnenue, Hanucanue u opopmiienne BKP - 162
3amura

Bun xontposs: 3ammra BKP BKP

®akyabratusbl (PT/)
AHHOTanus padoyei NporpaMMbl IMCUMILTAHBI
«[paxkmanckas 3ammUTa B Ype3BblvaiiHbIX cutyanusax» (P T/1.B.01)

1. IeJb AUCHUILIMHBI - TOJTOTOBUTH CTYIEHTAa K OCMBICICHHBIM MPAKTUYECKUM JIEHCTBUAM
mo o0ecrneuyeHu0 CcBOeil 0e30MacHOCTH W 3allUThl B YCJIOBHSIX BO3HHUKHOBEHUS
Ype3BhIYANHOM CUTYAIIUU IPUPOJIHOTO, TEXHOTEHHOTO U BOGHHOTO XapaKTepa.

2. B pe3yabTaTe u3y4eHUs: AUCHUIIMHBI CTYIEHT J0JIKeH:

Obnaoams cnenyromumu oowexyromypusvimu (OK), obwenpogeccuonanvuvimu (OIIK) u
npogheccuonanvrvimu (I1K) komneTeHIUAMU

— CHOCOOHOCTBIO HCHOJB30BaTh IMPUEMbI OKa3aHUs MEPBOM MOMOIIHM, METOMbI 3aIlIHUTHI B
YCIIOBHUSX upe3Bbluaiinbix cutyanuii (OK-9);

— BJIQJICHUEM OCHOBHBIMH METOJaMU 3aIIMUThI IPOM3BOICTBEHHOTO IEPCOHAIA M HACEICHHS
OT BO3MOJKHBIX MMOCJIEACTBHI aBapuii, karactpod, ctuxuitapix 6encreuii (OITK-6);

— CIIOCOOHOCTBIO TNPUHUMATh KOHKPETHbIE TEXHHYECKHE pelleHUus Npu pa3paboTke
TEXHOJIOTUYECKUX MTPOLIECCOB, BBIOMPATh TEXHUYECKHUE CPEJCTBA U TEXHOJIOTHH C YUETOM
IKOJIOTHYECKUX MoceacTBHi ux npumeHenus (ITK-4).

3namu:

— XapaKTepUCTHKH TMPHUPOJTHBIX OENCTBMI, TEXHOTEHHBIX aBapuil W KaracTpod Ha
panuanoHHO, XMMUYECKH 1 OMOJIOTHYECKH OMACHBIX 00BEKTaX, MOpaKaroliie GakTopbl
JPYI'UX ONACHOCTEN;

— OCHOBBI BO3JIECHCTBHS OIACHBIX (PAKTOPOB UPE3BBIYAWHBIX CUTyallMd Ha 4YeloBeKa M
MPUPOJHYIO Cpeay, TOMYCTUMBIE MIPEIeTbHbIE KPUTEPUU HEraTUBHOTO BO3/IEHCTBHS;
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— Mepbl 0€30MacHOTO TOBEACHUS TNpU TNpeObIBaHMM B paiioHax (30HaX) TOXKapoB.,
PaIMOaKTUBHOIO, XUMUYECKOTO U OMOJIOTHUECKOTO 3arpsi3HEHUS;

— CmocoObl M CpEACTBAa 3alIUTHl YEIOBEKAa OT BO3ACUCTBHS TOPAXKAMIMUX (HAKTOPOB
Ype3BbIYAHBIX CUTYALU MPUPOJTHOTO, TEXHOTEHHOTO U BOGHHOTO XapaKTepa.

Ymemo:

- HCMOJIb30BaTh CPEACTBA 3allUThl OPraHOB JbIXaHUS M KOXH, MEAUIMHCKUE s

CaMO3aIUThI U OKa3aHUS MOMOIIU JIPYTUM JTIOISM;

- TMPUMEHSTH MEPBUYHBIC CPEICTBA MOKAPOTYIICHUS IS JIOKAIU3AlMK M TYIIEHUS T0XKapa,

BO3HHUKIILIETO B ayTUTOPUH (J1aOOPATOPUH);

- OKa3plBaTh ce0Oc W JPYrHMM TOCTPAJaBIIUM MEIUIIMHCKYIO TOMOIIL C HCIIOJIb30BAHHEM

TaOEIBHBIX ¥ TIOAPYYHBIX METUIIUHCKUX CPEICTB.

Bnaoemy:

- npuéMaMM MPOBEICHUS YaCTUUHOM caHUTapHOI 00pabOTKM MpHU BBIXOJ€ U3 pailoHa (30HBI)

Pavo0aKTUBHOI0, XUMUYECKOTO U OMOJIOTMYECKOT0 3arpsi3HEHUs (3apaKeHus);

- crmoco0amMu M TEXHOJIOTHSIMHU 3aIIUTHl B YPE3BBIYANHBIX CUTYAIIHSIX.

3. KpaTkoe conep:kaHue TUCHUILUINHBI.

1. OmacHoctu mnpupoaHoro xapakrepa. CTuxuiiHble O€ICTBUSA, SIBICHHUS MPUPOIBI
pa3pyIIUTEIbHOW CHJIBI — 3€MJICTPSICEHHWs, HABOJHEHMsS, CEJEBbIE IMOTOKH, OIOJ3HU, CHEXHBIC
3aHOCHI, U3BEP)KEHHE BYJIKAHOB, 00BAJIbl, 3aCYXH, yparaHbl, Oypu, IOKapsbl.

2. OnacHOCTH TEXHOTCHHOTO XapakTepa. ABapuu M KaTacTpodbl Ha PATUAIMOHHO OTIAaCHOM
00BbEKTe, XMUMHYECKH OIACHOM OOBEKTE, OWOJOTHYECKHM OIACHOM OOBEKTe; Ha TpPAHCIOPTE
(>KeJIe3HOIOPOKHOM, ABTOMOOWIJIBHOM, PEYHOM, aBHAIIMOHHOM); HAa THUJIPOCOOPYKEHHUSIX; Ha
KOMMYHAJIbHBIX CUCTEMaX KU3HEOOeCIeueHUsI.

3. OnacHOCTH BOEHHOTO Xapakrepa. [IprMeHeHWe OpyXKHus MacCOBOIO MOPAKECHUS
(ImepHOTO, XUMUUYECKOTO, OMOJIOTHYECKOTO), OOBIYHBIX CPEJICTB C 3KUTATEIHHBIM HATOJHEHHUEM,
HOBBIX BUJIOB OPYKHsI. 30HBI 3apakKeHUs OT CPEJCTB MOPAXKEHHS U UX BO3JCHCTBUE HA HACETICHHUE U
OKPYKaIOIYI0 IPUPOIHYIO CPEAy.

4. TloxapHasi 0€30MaCHOCTb — COCTOSHHE 3alIMIIEHHOCTH HACEJCHHs, HMYIIEeCTBa,
oOuiecTBa U rocyaapcTBa ot noxapos. [loxkapHas onmacHOCTh (MPUYMHBI BOBHUKHOBEHUS MOXKApOB
B 3/IaHUAX, JIeCHbIe Moxkapel). Jlokanusanusa u TymeHue mnoxkapos. [Ipocreiinine TexHHUECKHE
cpenctBa noxaporyienus (oraerymurenu OIT -8, OY-2) u npaBuiia 1mob30BaHUS UMH.

5. Kommuiekc MeponpusTiii rpaskJaHCKOM 3alllUThl HACETICHHUS.

Onosemenne u uHPOpMHpOBaHUE HaceneHuss 00 omacHocTH. [IpuHsTHE HaceneHueM
curnainos onoBeuleHus («Buumanue Bcem!», «Bo3aymnas TpeBora», «PaauannoHHast OacHOCTbY,
«Xumudeckass TpeBora», «OTOOW OmacHOCTW») W TOPSAIOK JEWCTBHS [0 HHUM. OBaKyalus
HacelleHHus U3 30HbI omacHocTU. CrocoObl 3BakyallMd OKCTPEHHAas HBakyallusl CTYACHTOB U3
ayIUTOPUU MPU BOZHUKHOBEHUH MOXKapa.

CpenctBa uHAMBUAYaIbHOM 3amuTel opranoB aeixanus (I'T1-7, I'TI-7B, I'TI-9, P-2, V-2K,
PITA-1, PIII-67M, PY-60M, «@®enuxcy, I'I3K, AT, AII-3, I13Y-K, UII-4M, UII-5, UII-6,
KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeauITMHCKHE CPECTBA 3AIIUTHI.

CpenctBa KOJUIGKTUBHOM 3alIUTHl HaceneHus. HazHaueHue, 3allUTHBIE CBOMCTBA YOEKHIIL.
[IpotuBopanuanmonnsie ykpeitus (IIPY, moa3zemHbie memiexoqHble MEpPeXobl, 3aryiyOJeHHbIE
CTaHIIMM METPOTIOIUTEHA), MPOCTEUIIINE YKPBITUS (TpaHIlIen, OKOTIbI, TepeKphIThIie menn). [IpaBua
3aHATUS YOSXKHIIIA.

6. OxazaHue mepBONl MEIUIIMHCKOW TOMOINM TPU O0XKOTraxX, PaHEHHUSIX, 3apaKCHUsX.
[IpoBenenne yacTUYHOM caHUTApHOI 00pabOTKM KOKHBIX MOKPOBOB YEJIOBEKA MPHU BBIXOJIE U3 30H
PaAMO0aKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOTO 3apaxeHus (3arpsi3HEHUs), U3 30H TOKapoB.

7. JluxkBupamus MOCIEACTBUM 4YpE3BbIYAWHOW CHUTyaluH. PaauanvoOHHas W XUMUYECKas
pa3Belnka odyara TMOpaxxeHUs (3apakeHus). ABapuifHO-cmacarenbHble pPadoThl. CrenuanbHas
00paboTKka TEXHHUKH, MECTHOCTH, OOBEKTOB (lI€3aKTHBAIMs, JAerazanus, JIe3uH(eKmus,
JI€3UHCEKIUS.
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8. DkcTpeHHas »dBakyalus U3 ayaurtopum (1aboparopum) B YCIOBUAX TIOXKapa,
paMallMOHHOTO, XUMHUYECKOT0, OMOJOTHYECKOTO 3arps3HCHHs] TEPPUTOPHH C HCIIOJIH30BAHHEM
npocTeiux cpeacts 3amuthl («Denukey, ['/13K, npotusorasa I'TI-7 ¢ ATIT-3).

4. O0beM yueOHOM TUCHMILINHBI:

B eBH0M DaA6O B 3auerHBIX B akanem. B actpon.
1791031 HOM TBI

AR YA P E€IMHHLIAX Yacax Yacax
O0masi Tpya0eMKOCTh JUCHHUIUIMHBI 10 1.0 36 97
y4eOHOMY IIaHY

Konraktnas padora (KP): 0,44 16 12
Jlexuuu (Jlek) 0,44 16 12
CamocronTennHasi padora (CP): 0,56 20 15
CaMocToATeTbHOE ~ HM3y4YCHHE  pPa3JiesioB 0,56 20 15
JUCIIUTUTAHBI

Bua konTpoJsi: 3aueT/3K3aMeH - 3auer 3aver

AHHOTanus padoyeil NPOrpaMMbl JTHCHUILTHHBI
«IlepeBoa HayyHO-TexHHMYecKo# JuTepaTypbl» (PT/.B.02)

1. Heap AUCHUNJIMHBI - TpuoOpeTeHHne oO0yJalomMUMHUCS OOIeld, KOMMYHUKATHBHOW W
npodeCCHOHANBHOM KOMITETCHIIMHA, YPOBEHb KOTOPBIX HAa OTHAEIBHBIX JTamax S3bIKOBOU
MOJITOTOBKH TO3BOJISIET BBITIOJTHATH pa3nyHbIe BUJIBI poecCHOHATHLHO
OPUEHTHPOBAHHOTO TIEPEBO/Ia B TPOU3BOICTBEHHOHN M HAYYHOU JEATEIHHOCTH.

2. B pe3yabTaTre u3y4yeHHs THCHMUILIHHBI CTYIEHT JA0JI:KeH:

Obnaoame  cnepytomumu  oowexkyromypuvimu  (OK) u  npogpeccuonanvnvimu  (IIK)
KOMIICTCHITUSIMH:

— CIIOCOOHOCThIO K KOMMYHUKAallMM B YCTHOH M THUCBbMEHHOW (opMax Ha PYCCKOM H
WHOCTPAaHHOM sI3BIKAX JUIA pEIICHHs 3a7ad MEKIMYHOCTHOTO U MEKKYJIbTYPHOTO
B3aumoeiicTeus (OK-5);

— TOTOBHOCTHIO  HM3ydaTh HAy4YHO-TEXHUYECKYIO HH(OpMAIMIO, OTECYCCTBEHHBIH U
3apyOeKHBIN OMBIT 110 Tematuke uccienoBanus (ITIK-20).
3namo:

- OCHOBHBIE CITIOCOOBI IOCTHIKCHHUSI SKBUBAICHTHOCTH B TIEPEBO/IC;

- OCHOBHBIE IIPHEMBI IIEPEBOJIA;

- SI3BIKOBYIO HOPMY M OCHOBHBIC (DYHKITUH SI3bIKA KaK CHCTEMBI;

- JIOCTaTOYHOE JUIsl  BBIMOJIHEHUS  TEPeBOJia  KOJUYECTBO  JIGKCHYECKUX  CIUHWUII,
(bpaszeosIoru3MoB, B TOM YHUCIIE COIIMATIBHBIX TEPMUHOB U JIMHTBOCTPAHOBEIUECKUX PEATHH.
Ymemy:

- TPHUMEHSTh OCHOBHBIE TPUEMBI IEPEBOJIA;

- OCYIIECTBIISATh  NMHCHbMEHHBIH  MEpeBOJ C  COONIOJIGHHEM  HOPM  JIEKCHYECKOU
SKBUBAJIEHTHOCTH, COONIOJICHHEM TI'PaMMAaTUYECKUX, CHHTAKCUYECKHX U CTHIIMCTHYECKHX
HOPM;

- 0hOpMIIATH TEKCT MEPEBOIa B KOMIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIECTBIISATh TEPEBOJ C COONMIOJIEHUEM HOPM JIEKCHYECKOW DSKBUBAJCHTHOCTH,
coONrofieHeM TpaMMaTHYECKHX, CHHTAKCHUECKUX W CTHWIMCTUYECKUX HOPM TEKCTa
MepPeBo/ia U TEMITOPATLHBIX XapaKTEPUCTUK UCXOTHOTO TEKCTA.

Braoemy:
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- METOJAMKOH MPEeANepeBOIUECKOr0 aHaIn3a TEKCTa, CIOCOOCTBYIONIEN TOUHOMY BOCHPUSATHIO
HCXOJHOTO BBICKA3bIBAHHUS;
- METOAMKON TOATOTOBKM K BBINOJHEHHUIO MEPEBOJAA, BKJIIOYAs MOUCK HHPOPMALUHN B
CIIPaBOYHOM, CIIELUAJILHOM JINTEpaType U KOMIIBIOTEPHBIX CETSX;
- OCHOBaMHM CHCTEMbI COKPAILEHHOW M1EPEBOTUECKON 3alIUCH IIPU BBIIIOJHEHUU IEPEBOAA;
- OCHOBHOM MHOS3bIYHOM TEPMUHOJIOIMEN CIIEUAIBbHOCTH;
- OCHOBaMH pedepHpOBaHUs U AHHOTUPOBAHHS JIUTEPATYPHI MO CHEIIHATHLHOCTH.
3. Kpatkoe coaep:kanue IUCUUNIUHBI:
Beenenue. Ilpeamer u posib mepeBoja B COBpPEMEHHOM oOiiectBe. PasznuyHbie BUIBI
nepeBo/ia. 3a7auu U MECTO Kypca B OJATOTOBKE OakaiaBpa TEXHUKU U TEXHOJIOTHH.
Pazpen 1.
1.1. CpaBHeHue TmOpsiiKa CJIOB B aHTJIMHCKOM W pycckoMm mpennoxenusx. [lepeBos
IIPOCTOr0 MOBECTBOBATEIBHOTO MPEIOKEHHS HACTOSIET0, OyAYILIEro U MPOIIEAIEro BpeMEeHH.
Oco0OeHHOCTH TIEpeBOJia BOIIPOCUTENBHBIX U OTPULATEIbHBIX MPEAIOKEHUNH B Pa3INYHBIX
BpeMeHax.
1.2 TlepeBon mpemtoxkenuii Bo Bpemenax Indefinite, Continuous. Urenune u mepeBoi o
teme "Xumus'".
Paznen 2.
2.1. IlepeBoa mpetokenuit Bo Bpemenax rpymm Perfect, Perfect
Continuous (yTBepauTeNbHbIC, BOIPOCUTEIbHBIC H OTpHUIIATEIbHbIE (GOpPMBI). OCOOCHHOCTH
yHoTpeOaeHUs] BCIOMOTaTeNbHBIX TJ1arojoB.
2.2 TlepeBop cTpagaTenbHOTO 3a5i0ra. TpyAHBIE CITydau IMepeBojia CTpaIaTeIbHOTO 3aJ10Ta.
UreHue u nepeBol TEKCTOB Mo TeMe "'Hayka u HaydHble MeTO/bI". AKTUBM3AIMS JTEKCUKU
MPOYUTAHHBIX TEKCTOB.
2.3. IlepeBoa MpUIATOYHBIX MPETOKEHUMN.
[Ipunarounsle noasexaime.
[Ipunarounbie cKazyeMble.
[IpunaTounsle onpenenuTeabHbIE.
[IpunaTrounbie 06CTOATENLCTBEHHBIE, PUAATOUYHBIE TOTIOJTHUTEIbHBIE.
2.4. Tumbl yCIIOBHBIX MPEI0KEHUH, TpaBuia U 0COOEHHOCTH UX IEPeBOA.
[IpakTuka mnepeBoga Ha npuMepax TeKCToB o Xumuu, [[.A. Menoeneese, Hayke u
MexXHON02UU.
2.5. IlepeBon mnpemsio’)kKeHUH C Y4eTOM TMpaBuja corjacoBaHus BpeMmeH. llpsmas wu
KOCBEHHAs peuyb.
2.6. Pa3znuunble BapuaHThI IEPEBOA CYIIECTBUTEIBHOTIO B MIPEII0KEHUU.
2.7. MoanpHbIE TJIarojibl 1 0COOCHHOCTH UX TIEPEeBO/Ia.
Pa3Butne HaBpikOB niepeBoa 1o teme "Hayka 3aBTpamiHero aas".
2.8. CrienmanibHasi TepMHuHOJIOTHSA 110 Teme "JlaGopaTopus".
2.9. Cokpamenus. OcoOeHHOCTH UX TepeBojia. Pa3BuTHEe HaBBIKOB IMEpPEeBOJa Ha MpUMeEpe
TEeKCTOB 10 TeMe "JlabopaTopusi, U3MEPEHHS B XUMHH "
Paznean 3.
3.1. Henmunele popMmel riaroa.
Wnpunutus (HeompeneneHHass ¢opma riarona). Poinb MHOUHUTHBA B NPEATIOKEHUU U
BAapUaHTHI IEPEBOJA HA PYCCKUM sA3bIK. [IpruacTus u repynani.
3.2. UnpuHUTHUBHBIE 0OOPOTHI.
O6opor gononHeHue ¢ HHGUHUTHBOM. BapuanThl mnepeBoJa Ha PYCCKMH  S3BIK.
Tepmunonorus no reme "CoBpEMEHHBIE TEXHOJIOTUH .
3.3. O6opoT nosesxaiiee ¢ UHGUHUTUBOM. PazmuHble BapuaHTHI IEPeBOIA.
Tepmunonorus no reMe "Xumuueckas TEXHOIOTH'".
3.4. IlepeBoa mpUYaCTHBIX 0OOPOTOB.
AbcomoTHBINH mpuyacTHEI OO0OPOT U BapUaHTHI IEPEBO/IA.
Pa3BuTHe HaBBIKOB NiepeBo/Ia 1o Teme "XuMudeckass TEXHOJOTHs "
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4.1. O6beM yueOHOH TMCUMIIJIMHBI:

Bcero 3 cemectp 4 cemectp
Bunsl yaeOHOI paboThI B3auy. | Bakan. | B3au. Bakan. | B3au. | B axkan.
el gacax el yacax eI, yacax
OO0mas Tpy10eMKOCTh
AUCHHILINHBI 10 Y4eOHOMY 4.0 144 2,0 12 2,0 72
IJIAHY
AYIUTOPHBIE 3aHSATHS: 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (113) 1,78 64 0,89 32 0,89 32
JlaGoparopusble 3aHsaTHS (J1ab) - - - - - -
CamocrosiTesibHas paboTa 2,22 80 111 40 111 40
(CP):
CamocTosTenpHOE U3yUeHNe 2,22 80 111 40 111 40
pa3esioB TUCIUILTUHBI
Buna koHTposs: 3a4er / 3k3aMeH i i i 3aver ¢ i 3aver ¢
OIleHKOM OLIEHKOI1
Bcero 3 cemectp 4 cemectp
Byl yue6HOM paboThI B3au. | Bactp. | B3au. B actp. | B3au. B actp.
el gacax el yacax ell. yacax
OO6masi Tpy10€eMKOCTh
AUCHUILINHBI 0 y4eOHOMY 4.0 108 2,0 54 2,0 54
TJIAHY
AYIHTOPHbBIE 3aHSATHSA: 1,78 48 0,89 24 0,89 24
Jlexuunu (Jlek) - - - - - -
[Tpaktuueckue 3ausatus (I113) 1,78 58 0,89 24 0,89 24
JlabopaTtopHsie 3ansTHs (J1ad) - - - - - -
CamocrosiTesibHass padora 166 60 0.83 30 083 30
(CP): ) ) )
CamMocTosATenpHOE U3yUeHUE 2,22 80 111 40 111 40
pasziesoB JUCIUILIHNHBI
Buja KoHTpoJIs: 3a4eT / IK3aMeH i i i 3ader ¢ i 3auer ¢
OLIEHKOM OLICHKOH

AHHOTAIUsA padoyeid MPOrpaMMbI M CHUTIIHHBI

«BBenenue B MaTemMaTuky» (®T/.B.03)

1. Heabp aucuuMmIMHbI — GOpMUpOBaHUE y OakanaBpa 0a30BBIX MaTeMaTH4YeCKUX 3HAHUM,
HEOOXOMMBIX ISl AadbHEHIIEro N3y4eHHs pa3ZeioB BBICIICH MaTEMAaTHKH, a TaKKe, IS
U3yUYeHHs psAa oOIeHAayYHbIX JUCHUIUIMH U TUCLMIINH MPO(ECCHOHAIBHOTO IIUKIIA.

2. B pe3yabTaTe H3y4yeHHs AUCHMILIMHBI 00yYallMiics Mo nmporpaMMe 0akajiaBpuarta

JOJIKEH

Obnadamse cnenyromuMu npogheccuonanvnvimu (I1IK) komnereHusaMu:

— CHOCOOHOCTHIO TIAHUPOBATH U TMPOBOAUTH (PU3MUECKHE U XUMHUYECKHE DKCIEPUMEHTHI,
MPOBOJUTH 0OPabOTKY MX Pe3yabTaTOB U OIEHUBATh MOTPEUTHOCTH, BBIABUTATh THIIOTE3bI U
yCTaHABIUBATh IPAHUIIBI UX TIPUMEHEHUS, IPUMEHATh METOIbI MATEMATHYECKOTO aHAINU3a U
MOJICITMPOBAHUS, TEOPETUYCCKOTO U dKCIIepuMeHTanbHOro neciaenoBanus (ITK-16).

3name:

— OCHOBHBIC MCTOABI HCCICAOBAHUSA ISJICMCHTAPHBIX (I)YHKI.IPIfI, nX CBOWCTBA M l"pa(i)I/IKI/I,
TOXKACCTBCHHBIC Hp606pa3OBaHI/IH aﬂre6pa1/1quI<I/1x U TPUTOHOMCTPUYICCKHUX BBIpa)KeHPIfI,
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CIIOCOOBI PEICHUS] ypaBHEHUH W HEPABEHCTB, J3JEMEHTHI TEOPUH YHCEN, BKIIOYAsS
KOMIUICKCHBIE YHCJIa, U TEOPUU MHOKECTB, OCHOBBI AaHAIMTUYECKOW IT€OMETPUH, BEKTOPHOM
Y JIMHEHHOH anreOphl.

Ymemo:

— TpuoOpeTaTh HOBBIC MAaTEMATHYECKUE 3HAHUS, UCTIOJIB3YsS COBpEMEHHBIE 00pa3oBaTeIIbHbIC
1 MH()OPMAIMOHHBIE TEXHOJIOTHH, COCTABIIATh MAaTEMAaTHYECKAE MOJCIH TUIOBBIX 3a/a4 U
HaxOJUTh CHOCOOBI WX PEIICHHWH; YMETh TIEepPEeBOJUTh HAa MATEMAaTUYECKUU S3BIK
MpOCTEHIINE MPOOJIEMBI, TOCTAaBJICHHBIE B TEPMUHAX IPYIMX MPEIMETHBIX oOjacteld, u
WCII0JIb30BaTh MTPEBOCXOJICTBA ITOH MepeOPpMYITUPOBKH JIJISI UX PEIICHUS.

Braoemy:

— MAaTeMaTH4YECKOW JIOTMKOW, pa3BUTHIMU y4E€OHBIMH HaBBIKAMH U TOTOBHOCTBIO K
MpOJIOJDKEHUIO  O0pa3oBaHMs, YMEHMEM  YuTaTh U  aHAJIW3UPOBaTh  y4eOHYIO
MaTeMaTHYECKYyl0 JINTEPaTypy, TMEPBUYHBIMU HAaBBIKAMU ¢  METOJAMH  PEIICHUS
MaTeMaTHYECKHUX 3a7a4 JTUCHUILINH MPO(GECCHOHATHHOTO ITUKIIA U TUCHUTIINH MTPOPHIHHOM
HaIpaBJIEHHOCTH.

3. KpaTkoe coaep:kaHue AU CHUILIMHBI

BBenenue.

[Ipenmer u metonsl MaremaTuku. OmnucaHWe OCHOBHBIX pa3/eioB Kypca. TpeOoBaHus mpu
U3Y4YEeHUHU Kypca.
Paznen 1.
JJleMeHTbI TEOpPUM 4YHcCeJ M TeOpUM MHOxKecTB. /lecTBUAA HaJA MHOro4wieHamMu. OCHOBHbIE
TUNbl YPABHEHWIl M HEePaBEHCTB, MeTOAbl MX pemeHusi. Ywucna (mensie, OTpUIIATEIbHEIE,
BEILECTBEHHbIE). AOCOJIOTHAs BEIMYMHA JeMcTBUTENbHOrOo uyucia. KoMIulekcHble Yucia.
Onepauyu  HajJg HUMH. MHoxkecTBa W oOmepalud HaJad HAMH. OJEMEHThl MHOXKECTBA,
noaMHokectBa. Uucnoeie MHOkecTBAa. Dopmynsl Myaspa u Diniepa. M3BieueHne KopHs N-oit
CTENEHM M3 KOMIUIEKCHOTO uuncia. PelleHne ypaBHEHHMI KBaJpaTHBIX M BBICIIUX IOPSAKOB.
PammonaneHass npoOb. OcHoBHas Teopema anreOpbl. TPUTOHOMETPUYECKHE YpaBHEHUS W
HepaBeHcTBa. Jlorapudmuueckue ypaBHEHHsI U HepaBeHCTBa. llokasaTenbHble  YpaBHEHUS HU
HEpaBeHCTBaA. Penienune ypaBHEeHN U HEPABEHCTB CMEIIAHHOTO THIIA.
Pasznen 2.
@®yukuun u ux cpoicrBa. Ilpocreiimue 3jneMenTtapHble (pyHkuuu. Hexoropble Bompocshl
IVIAHUMETPHUHU U CTePeOMeTPHH. AHAJTUTHYECKAS reOMeTpHsl.
[Tonsarus gynkmuu. MccnenoBanne Gpynkmuu. CriocoObl 3amanus Gyakiuii. O6paTHbie (QyHKIHH.
CpoiicTBa 3eMEHTapHBIX (GYHKUMHA. (JMHEHHbIE, KBaJIpaTU4YHbIe, CTEMEHHbIC, MOKa3aTelbHbIE,
norapugMuUecKue, TPUrOHOMETpUYECKHe U pyrue) Mero koopauHat Ha miaockoctu. [lexkaproBa
MPSIMOYTroJibHAsi CUCTEMA KOOPJAMHAT, MOJISIPHAsE CUCTEMa KOOpAuHAT. PaccTosHue Mexay IByMs
ToukaMmu. JlereHne OTpe3ka MOoIoJiaM. YTOJ MEXAY JABYMs MNPSMbIMM Ha IJIOCKOCTH. YCJIOBUS
MapajuieIbHOCTH U MEPHEHIUKYISIPHOCTU MPSAMBIX. YPAaBHEHUS MNPSAMON JIMHUM Ha IJIOCKOCTH:
oO1iee, ¢ yrioBbIM KO3(QPHUIIMEHTOM, MPOXOAAIIEH Yepe3 JaHHYIO TOUKY B 33JJaHHOM Har paBJICHHUH,
MpOXOJAIIeH Yepe3 JBe JNaHHble TOYKU. PacctosiHme oT Touku 10 mnpsiMoil. Kpusble BTOpOTO
nopsiika. Kanonnueckue ypaBHeHUS U TpaduKu OKPYKHOCTH, DJUIUIICA, TUTIEPOOIIbI, TapaboIbl.
Pa3nen 3. BekropHas aiaredpa.
Bekropsl. Moayne Bektopa. OpTbl, HampaBisiOlIMe KOCUHYCHl. Onepaliu HajJ BEKTOpaMHU.
CkansipHO€ pOoU3BEACHUE BYX BEKTOPOB. BekTopHOE Npon3BeeHnE IBYX BEKTOpOB. CMenIaHHOE
MPOU3BEICHUE TpeX BEKTOPOB. DU3MUECKOE M TE€OMETPUUYECKOE NPHIOKEHUE BEKTOPHBIX
MIPOU3BEICHU.
Pasnean 4. Jluneiitnas anredpa.
Martpunpl. Onepanuu Haj MaTpullaMd. ODJIEMEHTapHbIE TPEeoOpa3oBaHUs CTPOK MAaTPHUIIBL.
[IpuBenenue maTpulbl K CTylleHUYaToMy BUIy M Buay laycca. Panr matpuiml. Onpenenurernb
MaTpuilbl U ero cBoiictBa. OOpartHas marpunia. PemieHune cucrteM ITHMHEWHBIX anreOpandecKux
ypaBHEeHUH (C TmoOMoOmIIbI0 OOpaTHOM MaTpuilkl, MetogoM [aycca, Meroaom Kpamepa).
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[IpencraBieHre O JTUHEWHBIX BEKTOPHBIX MPOCTpaHCTBaX. COOCTBEHHBIC BEKTOPHI U COOCTBEHHBIC
3HAYEHUS MATPUIIBIL.
4.00beM yueOHOM M CUMIINHBI

B eBH0M 5a6o B 3auernbix | B akagem. B actpon.
1791031 HO TBI

ARLYH P €IMHULIAX Yacax Yacax
O0masi Tpya0eMKOCTb JUCHUIUIMHBI 10 20 79 54
y4eOHOMY IIaHy

Kounraktnas padora (KP): 0,88 32 24
Jlexuuu (Jlek) 0,44 16 12
[Ipaxtueckue 3anstus (113) 0,44 16 12
CamocronTennnasi padora (CP): 1,12 40 30
CamocrosiTeTbHOE  HW3yYEHHE  Pa3JeNioB 1,12 40 30
JVCIIMTUTAHBI

Bua konTpoJsi: 3a4eT / 3K3aMeH - 3auer 3aver

5. TPEBOBAHMUSA K YCJIOBUSAM PEAJIMZAIINU TPOT'PAMMBI BAKAJIABPUATA

5.1 TpeGoBaHusi K KaIPOBOMY O0ecre4eHH IO

KanpoBoe obecrieuenne mporpaMMmbl OakajgaBpuaTta coOTBETCTByeT TpeboBaHusiM PI'OC
BO:

— pealM3anuio TporpaMMbl  OakaiaBpuara OO0ECIeUMBAIOT HAYYHO-TIEJarOTHYeCKre
pabOTHHKH YHHBEPCHTETA, a TAK)KE JIMIIA, IPUBJICKaeMbIC K pealn3alny MporpaMMbl OakaaaBpuaTa
Ha YCIIOBUSX T'PaXKIaHCKO-TIPaBOBOTO JOTOBOPA;

— kBamu(dUKaUs PYKOBOJSIIUX W HAYYHO-IEAArOTMUECKUX PAOOTHUKOB YHHBEPCHTETA
COOTBETCTBYET  KBaIM(DUKANMOHHBIM  XapaKTEPUCTHUKAM,  YCTaHOBJICHHbIM B  EjnHoM
KBAJTM(UKAIIMOHHOM CIIPABOYHHUKE JIOJDKHOCTEH PYKOBOJHMTEJCH, CHECIUAINCTOB W CIIYXKAIlUX,
paznene «KBanudukanuoHHBIE XapaKTEPUCTHKH JIOJDKHOCTSH PYKOBOJUTENICH W CIEIHAIHCTOB
BBICIIETO  NPO(PECCHOHATBHOTO W JOMOJHUTEIBHOTO  MPO(ECCHOHAIBLHOTO  00pa30BaHU»,
YTBEPKJICHHOM TPUKa30M MUHHUCTEPCTBA 3/IpaBOOXPAHEHUS U COI[MAILHOTO pa3BUTHs Poccuiickoit
Oenepannu ot 11 suBaps 2011 r. Ne 11 (3apeructpupoBan MunuctepcTBoM octulinu Poccuiickoi
®eneparun 23 mapra 2011 r., perucrpannonnsiii Ne 20237) u npodeccroHaIbHBIM CTaHIapTaM;

— JI0JiA  INTaTHBIX  HAYYHO-TIEJAArOTMYECKUX  pa0OTHUKOB (B MPHUBENCHHBIX K
LIEJIOYHUCIIEHHBIM 3HAa4eHUsM CTaBoK) Oosee 50 mpoleHTOB OT OOIIero KoJIMYecTBa HaydHO-
MeJarornyeckux paboTHUKOB YHUBEPCUTETA (aKaJeMUUeCcKuii OakataBpuar);

— 0N Hay4YyHO-TIEJAaroruuyeckux paOOTHUKOB (B TMPHUBEACHHBIX K IEJIOYHCICHHBIM
3HA4YEeHUSIM CTABOK), MIMEIOLUX YUYEHYIO CTENeHb U (WJIM) yYeHOe 3BaHue, B 00IIEM YKcie HaydHO-
MeJarornyeckux paboTHUKOB, pealn3yoluX MporpaMmy OakanaBpuata, 6osiee 60 IpoIEHTOB;

— 0N Hay4yHO-TIEarOTHYECKUX pPaOOTHUKOB (B TMPHUBEACHHBIX K IEJIOYHCICHHBIM
3HAYEHUSIM CTaBOK), HMEIOIUX O0O0pa3oBaHHe, COOTBETCTBYIOIIEE NPOQHII0 MpenoaBaeMoit
JTUCHUIUIAHBL (MOIY/s), B OOIIEM YHUCIEe HAy4YHO-TIEIarorH4ecKuX paOOTHUKOB, PEaTH3YIONINX
nporpammy OakanaBpuara, cocTaBiaTh 6osee 80 MpoIeHTOoB;
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— CpEeIHEeroZoBO€  YHUCIO  MyONWKamuii ~ Hay4YHO-TIEJarorM4ecKuX  pabOTHHUKOB
YHHUBEPCUTETa 3a IEPHOJ peain3alii IporpaMMbl OakanaBpuata B pacuere Ha 100 naydHo-
MeIarOTHYECKX paOOTHUKOB (B MPUBEACHHBIX K IEJIOYMCICHHBIM 3HAYCHHUSM CTABOK) JOJKHO
COCTaBJIATh HE MEHee 2 B KypHajaX, HHISKCUpyeMbIX B 0a3ax maHHbix Web of Science wiu Scopus,
wim He MeHee 20 B )KypHalax, HHACKCUPYEMBIX B PoccHiickoM HHIEKCE HAYyYHOTO IIUTHPOBAHUS;

— nons pabOTHUKOB (B NMPUBEACHHBIX K IEJIOYUCICHHBIM 3HAUYEHUSM CTABOK) M3 YHCIIA
pyKOBOJUTENIEH U paOOTHUKOB OpraHu3alui, e TEIbHOCTh KOTOPBIX CBSI3aHa C HAIIPABJIEHHOCTHIO
(mpodwmiem) peanu3zyeMol TmporpamMMbl OakaiaBpuata (MMEIONIUX CTaX pabOThl B JIaHHOM
npodeccnoHanbHOW OoONacTH HEe MeHee 3 JieT) B oOmeM unciae pabOTHUKOB, pEaTU3yIOLINX
nporpammy OakanaBpuara, He 6oisiee 10 mpo1ieHTOB.

— oOliee pyKOBOJICTBO HAaydHbIM  COJIEp’KaHUEM IporpamMMmbl  OakajaBpuara
OTIPENICTICHHON HampaBJICHHOCTH (TIPO(UIIA) OCYIIECTBIAETCS MITATHBIM HAyYHO-TIEIarOTMUeCKUM
pabOTHUKOM OpraHU3alUU, UMEIOUIMM YYEHYIO CTENEeHb, OCYILECTBISIONIMM CaMOCTOSATEIbHbIE
Hay4YHO-MCCJIEI0BATENbCKUE MPOEKThl M YYaCTBYIOIIUM B OCYIIECTBJIEHUU TaKHX IMPOEKTOB IO
HarpaBlieHuI0 (Mpo(UI0) MOATOTOBKH, HMEIONIMM €KETO/HbIe IMYOJUKAIlMU 0 Pe3yJbTaTaMm
YKa3aHHOM Hay4HO-UCCIIEOBATEIbCKON JESITETbHOCTH B BEAYIIUX OTEUECTBEHHBIX U (WJIN)
3apyOEKHBIX PEIEH3UPYEMbIX HAy4YHBIX JKypHaJIaX WM W3JaHUSX, a TaKXkKe OCYIIECTBISIONINM
€XKEroJIHyI0 anpoOalrio pe3yabTaToOB YKa3aHHON Hay4YHO-UCCIIEOBATENbCKON AeATEIbHOCTH Ha
HAIIMOHATBHBIX W MEXIyHAPOHBIX KOH(PEPEHIIHSX.

5.2 MaTepHaJIbHO-TEXHHYECKOE 00ecredeHHe

MarepuanpbHO-TeXHHUECKass ~ 0a3a  YHMBEpPCHTETa  COOTBETCTBYET  JCHCTBYIOIIUM
MPOTHBOIOXKAPHBIM ~ TMMpaBWJIaM M HOpPMaM U oOecleyrBaeT TMPOBEJICHWE BCEX BHJIOB
IMCUUIUIMHAPHON W MEXKIUCHUIUIMHAPHOW  TMOATOTOBKH, NPAaKTUYECKOH ©  HAy4HO-
HCCIIE0BATEIILCKON pabOThI 00YJAIONTUXCS, PEyCMOTPEHHBIX YICOHBIM IIJIAHOM.

[lepeyeHp MaTepUaNBbHO-TEXHUYECKOTO OOECIICUCHUs BKIIIOYACT: JICKI[HOHHBIEC Y4YeOHBIC
aynquropun  (00OpYIOBaHHBIC  BHICONPOCKIIMOHHBIM ~ O0OpyIOBaHMEM ISl MPE3CHTAIHH,
CpeACTBaMU 3BYKOBOCIIPOU3BEICHUS, YKPAaHOM, U MMCKIOIIUMH BBIXOA B MHTEpHET), moMmemieHus
JUTSI TIPOBEACHUS CEMHHAPCKUX M TMPAKTHYECKUX 3aHATHH (000pyaoBaHHBIC yuyeOHOW MeOesblo),
OubmMoTeKy (MMeEroIy0 paboune KOMIIBIOTEpHBIE MecTa JUisi OakajJaBpOB, OCHAI[EHHBIC
KOMIIbIOTEpaMH € JOCTYIIOM K 0a3aM JIJaHHBIX U BBIX0OJ0M B MHTEpHeT), 1abopaTopuu, OCHAIICHHbBIE
COBPEMECHHBIM  O00OpYIOBaHMEM Ui  BBINOJHCHHUS  HAyYHO-HCCICIOBATEIbCKOW  PalOTHI,
KOMIIBIOTEPHBIC KJIACChl. [Ipu MCIOJIb30BAaHUU DIICKTPOHHBIX M3JaHUN YHHUBEPCUTET 00CCIICUMBACT
KaX/JIOT0 OOy4aromierocss BO BpeMs CaMOCTOSTEIBHOW TIOATOTOBKA pabo4YMM MECTOM B
KOMIIBIOTEPHOM KJlacce C BBIXOJOM B HTEpPHET B COOTBETCTBUHM C TPYIOCMKOCTHIO HU3y4aeMbIX
JMCUUTUIHH.

MarepuanbHo-TexHuueckoe obecrieduenue OOIl  OGakanaBpuara 1O  HaNpaBJICHUIO
noarotoBku 18.03.01 - Xwumuueckass TexHosorus, mnpopmib — XUMUYECKas TEXHOJIOTHS
OromarepHanoB, BKIOYALT:

5.2.1. Oéopyoosanue, neodxooumoe é 0dpazosamenvHom npoyecce

KonOsr KPYIJIOAOHHEIC, KOJIOBI IIJIOCKOJOHHBIC, YalllKHh HCTpI/I, CTaKaHbl XHMHYCCKUC,
BHUCKO3UMETPBI, XOJIOAUJIIbHUKHU NIPAMBIC U O6paTHLIe, BOpPOHKa BIOXHepa, K0JI0a BYH3CH8., 6IOpCTKI/I
JIL  TUTpOBAaHHA, HACAAKU Bropua, KOJIOBI KﬂﬂﬁSCHa, HaCOCHI BO,Z[OCprfIHBIC CTCKIIIHHBIC,
HCO6XO,[[I/IMBIC PCAKTHUBEI.

5.2.2. Yueono-naznaonwvie nocoousn:
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OOpasubl  MaTepuaioB MEAMKO-OMOJOTHYECKOTO HA3HAYCHUS W U3JENHA W3 HUX.
NnnrocTpaTUBHBIN MaTepUall K AyJUTOPHBIM 3aHATHAM.

5.2.3. Komnviomepsl, unopmayuonno-meneKoMMyHUKAYUOHHbIE CeMmU, AnNApamHo-
npozpammubsle u ayouoBu3yaibHsle CPeOCcmea:

[lepcoHanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHble mnpourpsiBaresimu CD u DVD,
IIPUHTEpPAMU U MPOrPaMMHBIMHM CpPEJICTBAMH; IPOEKTOP; 3KpaH; ayJAUTOpPUsS CO CTALMOHAPHBIM
KOMIUIEKCOM OTOOpakeHUs MHPOPMALUHU C SJIEKTPOHHOTO HOCHUTEINS; CKaHEp; JIOKaJIbHAs CETh C
BBIXOJOM B MIHTEpHET.

5.2.4. Ileuammnvle u 31eKmponHble 00pazosamenvhbvle U UHPOPMAYUOHHBIE PECYPCBL:

I/IH(l)OpMaIII/IOHHO-MGTOI[I/ILICCKI/IC MaTCpI/IaJ'IBII CHCHI/IaHI/ISI/IpOBaHHaSI JIHTepaTypa 10 XUMHUH
BBICOKOMOJ'ICKYJ'IHPHBIX COGHHHCHHﬁ, OpFaHI/I‘IGCKOI\/'I XUMHUHU nu aHaﬂHTHqCCKOﬁ XUMHUHU
OpraHMYECKUX COEIUHEHWI, MOHOrpaguu MO MOJUMEpaM, HCHOJIb3YEMbIM B  MEAUKO-
OMOJIOTMYECKHUX 00IaCTIX.

DONeKTpOHHBIE 00pa3oBaTENbHBIE PECYpPChl: JJEKTPOHHBIE MPE3EHTAMN K pasjenam
JIEKIIMOHHBIX JUCIUIUIMH (B CIIy4ae, €CJIM MPEelyCMOTPEHO UCTIOIh30BAHNE MPE3eHTAII pabounmMu
MporpaMMaMHt JIMCIUTIIINH) U Y4€OHO-METOIUYEeCKre pa3padoTKu Kadeapsl B DJIEKTPOHHOM BHUJIE.

5.3 YueOHo-MeTOAUYECKOE 00ecIIeueHn e

Jlisa peanuzanuy OCHOBHOM 0Opa3oBaTeNbHOM HpOrpaMMbl MOJATOTOBKHM IO IpOrpamme
MaructpaTypsl 1o HampaiaeHuio 18.03.01 Xwumudeckas TtexHoiorus, npoduiabr XuMHYECKas
TEXHOJIOTHSI OMOMAaTepHUaioB, UCIOIB3YIOTCSA (POHIBI y4eOHOM, y4eOHO-METOIUYECKON, HAyYHOMH,
MEePUOANYECKOM HAyYHO-TEXHUYECKOW JnuTepaTypsl HMH)opMannoHHO-OMOIMOTEYHOTO IIEHTpa
(UBID) PXTY um. [I. . MenaeneeBa u kadeap, y9IacTBYIOIINX B peaTu3aiiy MPOTPaMMEI.

Nudopmanmonno-oubauoteunsii 1eHTp PXTY um. JI. U. MenaeneeBa obecneunBaeT
MHOOPMALIMOHHYIO  TOJACPKKY  peald3allud  [pOorpaMMbl,  COACWCTBYET  IOJATOTOBKE
BBICOKOKBaJIM(PUIIMPOBAHHBIX CIELUATNCTOB, COBEPIICHCTBOBAHNIO y4EOHOIO Mpolecca, Hay4HO-
HCCIIEIOBATENIbCKOW pabOThl, CIIOCOOCTBYET Pa3BUTHIO MPOPECCHOHANBHON KYIbTYphl OyaylIero
CHeIHaINCTa.

Crpykrypa u coctaB OubmuoTeuHoro (oHIa cOOTBETCTByeT TpeboBaHusMm [IpumepHoro
nojoxkeHuss o QopmupoBaHuu  (GOHIOB OMOJMOTEKM BBICHIETO Y4eOHOrO  3aBEACHMS,
yTBEpKJACHHOTO TiprikazoM MuHoOpHayku Poccun ot 27.04.2000 1. Ne 1246. UBL] yHuBepcurera
obecrnieunBaeT 00yJarOIUXCsi OCHOBHOW y4eOHOMU, y4eOHO-METOINYECKON U HAyYHOU TUTEPaTypoOid,
HEOOXOIUMOM HJIsl peanu3alud M KadyeCTBEHHOTO OCBOCHHS MarucTpamMu o0pa3oBaTeIbHOTO
rpolecca Mo BCeM AMCIUILIMHAM OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl MOATOTOBKH MarucTpoB
no HanpapieHuto 18.03.01 Xwumudeckas TeXHOJIOTHS, NpoduiIb «XUMHUYECKas TEXHOJOTHS
OroMaTepHuanoB».

O6mmit 06beM MHOTOOTpaceBoro Gourma MBI cocraBnser 1 708 372 3k3.

@oHn y4yeOHON W y4eOHO-METOJMYECKOW JMTEepaTypbl YKOMILJIEKTOBAH TMEeYaTHBIMU
W3JIaHUSMU U3 pacuera He MeHee 50 K3EeMIUISIPOB KaKJIOTO U3 M3JaHHil OCHOBHOW JHUTEpaTyphl,
MEPEYUCICEHHON B pabouMx MporpaMmax IUCHUIUIMH (MOIyJei), MmpakTHK, U He MeHee 25
AK3EMILISIPOB IOTIOTHUTENbHOU TuTepaTypsbl Ha 100 oOydaromuxcs.

@oHI  JOMOJHUTENBHON JHUTEpaTypbl BKIIOYAET TIOMUMO Yy4eOHOW  JHUTEepaTyphbl
oduIMalbHbIe, CIPaBOYHO-OMONUOTrpaduyeckre, CHENHATU3UPOBAHHBIE OTEYECTBEHHBIE W
3apyOexHbIe IePHOANYECKre U NHHOPMAIIMOHHBIE U3aHMUSI.

NupopmMallioHHO-OMOMUOTEUHbIH ~ HEHTp O00ECHEeuMBAaeT CaMOCTOATEIbHYIO  paboTy
MarucTpoB B YHTAIbHBIX 3ajaX, MPEIOCTaBIsAsA IIUPOKUN BHIOOP JUTEPATyphl MO aKTyalbHBIM
HampaBJICHUsM, a Takxke oOecreynBaeT JOCTym K MpodecCHOHANbHBIM 0a3aM JaHHBIX,
MH(OPMAIIMOHHBIM, CIIPABOYHBIM U TIOMCKOBBIM CHCTEMAaM.
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Kaxnpiii oOydatomuiicss obecriedeH CBOOOIHBIM JOCTYNOM M3 JII000H TOYKH, B KOTOPOH
MMeeTCsl JOCTYI K ceTh MHTepHeT, K 3IeKTpoHHO-O0nbmmoreuHoit cucreme (3b6C) YHuBepcutera,
KOTOpast COJIEPKUT Pa3IMYHbIC H3AaHUS 10 OCHOBHBIM M3Y4aeMbIM JUCLHUIUIMHAM U chopMupoBaHa
10 COTJIACOBAHMIO C MPABOOOIAIATENIIMU YI€OHOH M yue OHO-METOANYECKOM JINTEPATYPHI.

Hns  Oomee  MONHOTO W ONEPATHBHOTO  CHPAaBOYHO-OMOIMOrpaduueckoro  u
nHpopmannoHHOro 00cmyxuBanus B MBI] peanmnzoBaHa TEXHOJOTHUS JJICKTPOHHOW JIOCTaBKH

JIOKYMEHTOB.

DJIeKTPOHHBbIE HH(POPMALMOHHBIE PECYPCHI, HCIIOJIb3yeMble B Mpolecce 00yueHust

Ne ONEeKTPOHHBIN PexBusutel norosopa (Homep, XapakTepucTuka 6M0IM0TEYHOTO
pecypc JlaTa 3aKJII0UEHNUs, CPOK ¢donza, J0CTYN K KOTOPOMY
nencTBus), ccplika Ha caiT DbC, MIPEA0CTABIISIETCS IOTOBOPOM
CyMMa JIOTOBOpA, KOJIMYECTBO
KIJIFOUEil
OBbC «Jlanb» [IpuHaI€eXHOCTD - CTOPOHHSIS OneKTpOHHO-OMOINOTeYHas
PexBusuth! norosopa - OOO cucrema n3garenbcrsa "Jlaup" —
«M3natenscTBO «JlaHbY», TOTOBOP | pecypc, BKIIOUYAIONIUN B ce0sl Kak
Ne29.01-3-2.0-827/2018 JJIEKTPOHHBIE  BEPCHU  KHUT
0T 26.09.2018 r. BEIYIINX U3/1aTeNbCTB yUeOHOH U
CymmMma norosopa — 357 000-00 Hay4YHOU nmTepatypsl (B TOM
C «26» cents0ps 2018r. mo «25» | yncne YHHUBEPCUTETCKUX
ceHTsa0ps 2019r. W3/1aTeIIbCTB), TaK u
cpuika Ha cat ObC — 3JIEKTPOHHBIE BEpCUU
http://e.lanbook.com NCPUOJNYECKAX — M3JaHHH 110
KonuuecTBo kiTtoueit - JOCTYI [UIs | pa3IMYHBIM ~ 00JIAaCTAM  3HAHHM.
Bcex noub3oBarenieid PXTY ¢ ObC «JIAHb» mnpenocrapisier
J110060T0 KOMITBIOTEPA. M0JIb30BATENSIM MOOUIBHOE
npuinoxenue g i0S u Android,
B KOTOPBIX  HMHTETPUPOBAHbI
OecriiaTHbIE CEPBUCHI Ui
HE3PSUUX CTYICHTOB u
CUHTE3aTOp PeyHu.
Konueknun: «Xumus» - u3a-Ba
HOT «XUMUID» - U3I-Ba
JlaGoparopust 3HaHUM, «XUMUSI»
- m3a-Ba «JIAHby, «Xumwnsa»-
KHUTY (Kazanckuit
HallMOHAJILHBIN
[IpuHagIexHOCTD - CTOPOHHSA HMCCIIC/I0BATEIIBCKHIL
PexBusutel norosopa - OOO TEXHOJIOTUYECKUH YHHBEPCHTET),
«M3naTenbeTo «JIaHby, goropop | «XUMHD) ) H31-Ba
OBbC «JIAHb» No 33.03-P-2.0-1775/2-10 OU3MATIIUT, «Uudbopmaruka
oT 26.09.2019r. - u3a-sa "Jlanp", HanmoHanbHbIN
Cymma norosopa — 642 083-68 OTKpBITHIN
Yuusepcurer"UHTYUT",
C «26» cenTsaops 2019r. no "NHKXeHEePHO-TEXHUICCKHE
«25» cenTsaOpsn 2020r. Hayku'" u3a-Ba "JlaHp"
Ccpuika Ha cait ObC —
http://e.lanbook.com
KonmnuecTBo Kimoueii - qoctyn i | Komnekuun: «Xumus» - H3/-Ba
Bcex noJib3zoBarenein PXTY ¢ HOT,
JIF06OTO KOMITBIOTEDA. «Xumust» - u3a-sa Jlaboparopus
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3HaHui, «XUMHI» -
«JIAHb»,
«Xumusi»-KHUTY (Kazanckuit
HallMOHAJIbHBII
UCCIIEN0BATEIIbCKUI
TEXHOJIOTUYECKUN YHUBEPCHUTET),
«XuUMH» - H3/1-Ba
OU3SMATIINT, «Muadopmarukay
- H31-Ba «JIAHbY,
HannonansHb1i OTKpBITHIH
YHuBepcurer «AHTYUT»,
N HXeHepHO-TEXHUYECKUE
HayKu" n3/-Ba «JIAHb»,
«Teopernyeckass MexaHUKa» U3]I-
Ba <«JIAHb», DOxoHOMHKA U
MEHE/DKMEHT» Hu3/-Ba [lamkoB u
K. A Taxke oTnenbHbIE M3TaHUS
B COOTBETCTBUH ¢ JloroBopoMm.

h3a-Ba

DIIEKTPOHHO - [IpunannexxHoCTh — cOOCTBEHHAs! | DJIEKTPOHHBIE BEPCUU YUEOHBIX U
O6ubnroTeyHas PXTY. Hay4HBIX U3JaHUN aBTOPOB
cucrema UBI] Ccpuika Ha caidt ObC — PXTY mno Bcem OOII

PXTYVY nm. http://lib.muctr.ru/

J.M.MengeneeBa Hoctyn aig mosib3oBareneit

(ma 6a3e AUBC PXTY c¢ moboro koMIproTepa.

«HpOucy)

Nndopmannonno- | [IpuHaanexHOCTh CTOPOHHSS. DneKTpoHHas oubnnoreka
CIIpaBOYHAas PexBusutel konTpakra — OO0 HOPMATUBHO-TEXHUYECKHUX
cucreMa «MHD®OPMITPOEKT», xontpakt | u3ganuii. Cogepxut 6osee 40000
«TEXOKCIIEPT» | Ne 111-142DA/2018 ot HallMOHAJIBHBIX CTAaHAAPTOB U JP.
«Hopwmpsl, npaBuna, | 18.12.2018 r. HTJ

CTaHJapThl Cymma noroBopa — 547 511 py6.

Poccum». C «01» suBaps.2019 r. mo «31»

nexabps 2019 r.

Ccpuika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/
KoauuectBo kmroueit — 5
JIMLIEH3UM + JIOKaJIbHBINA JOCTYII C
xoMnbroTepos MBI

141



http://lib.muctr.ru/
http://reforma.kodeks.ru/reforma/

DNeKTpOHHas
oubnmoreka
JccepTanui

(OBJ1).

[IpuHauIe)KHOCTD — CTOPOHHSA
PexBusutel norosopa — PI'b,
Horosop Ne 29.01-P-2.0-
826/2018 ot 03.10.2018 .
CymmMma norosopa - 299130-00
C «15» oktsa0ps 2018 r. mo «14»
urogs 2019 r.

Ccpuika Ha caiit ObC —
http://diss.rsl.ru/

KommuectBo xmroueii — 10

muueH3ui + pacneyarka B MBI

B OB/ nocTynHsbl 31€KTPOHHbIE
BEPCHUU JUCCEPTALHI
Poccuiickoit ['ocynapcTBeHHOM
OMOIMOTEKHU:

¢ 1998 roga — no
CHEHATBHOCTSIM:
"JKOHOMUYECKHUE HAYKH",
"FOpuanueckue Hayku'",
"Ilegarornueckue Hayku" u
"Ilcuxonoruyeckue HayKku'";

¢ 2004 rona - o BceM
CHEHATBHOCTSIM, KPOME
MEIUIUHBI ¥ (papmanuy;

¢ 2007 rona - mo BceM
CHEHATBHOCTSM, BKITFOYast
paboTHI IO MEUITMHE U
bapmanuu

OBbC «HayuHo-
AIIEKTPOHHAS
o6ubnuoreka
eLibrary.ru».

[IpuHaIe)XKHOCTH — CTOPOHHSIS
PexBusutel norosopa — OO0
«PYHO3b», noroBop Ne 29.01-P-
2.0-1020/2018 0T 07.12.2018 .
CymmMma noroBopa - 934 693-00
C «01» ssaBaps 2019 r.

o «31» nexabps 2019 r.
CchlIIKa HaA CalT —
http://elibrary.ru

KonunyecTBo kiroyen — 1octyn
1utst mosib3oBateneit PXTY mo ip-
azpecaM HeOTrpaHUYCH

DIIEKTPOHHBIE BEPCHH
NEPUOTUYECKUX U
HENEepUOINUECKUX U3AaHUN T10
pa3IMYHBIM OTPACISAM HayKU

bJI BUHUTHU
PAH

[IpuHaIICKHOCTh CTOPOHHSS
Horosop Ne 5]1/2018 ot

01.02.2018 .
CymmMma noroBopa - 24000-00
C «02» deBpans 2018 r.

mo «05» man 2019 r.
CchlIIKa Ha calT-
http://www.viniti.ru/
KonmuectBo kirrouen —
JIOKaJIbHBIM TOCTYI ISt
nosibzoBatenet PXTY B UBI]
PXTY

Kpynneiimas B Poccum  6a3
JaHHBIX 10  €CTECTBEHHBIM,
TOYHBIM U TEXHUYECKHUM HayKaM.
Bxmrouaer  marepuansl  PXK
(PedepaTuBHOTO KypHaa)
BUHUTU ¢ 1981 r. OOwuii
oobeM bBJI - Oonee 28 wmiH.
JOKYMEHTOB
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1. CrpaBouHo- [IpuHaUIeKHOCTD CTOPOHHSS, CrnipaBo4HO-TIpaBOBasi CUCTEMA
npaBoBas cuctreMa | JloroBop Ne 45-702A/2018 ot 0 3aKOHOJIATEJILCTBY
«Koncynprant+», | 09.07.2018r. Poccuiickoit @enepanun.

C «10» urons 2018 .

1o «09» utons 2019 r.

Ccplika Ha calT-
http://www.consultant.ru/
Konmuaectso xiroueii — 50
MI0JIb30BATEIbCKUX JIMIIEH3UH IO
ip-aapecam.

8. CnpaBouHo- [IpuHaIe)XKHOCTH CTOPOHHSSI ["apanT — crpaBOYHO-TIPaBOBAs
npaBoBas cucrema | JloroBop Nel45-1882A/2018 r. CHCTEMa T10 3aKOHOJIATEIHCTBY
“T'apanT» ot 28.01.2019 1. Poccuiickoit ®eneparuu.

C «28» suBaps 2019 1.
o «27» siuBaps 2020 r.
Ccpuika Ha calT —
http://www.garant.ru/

CymmMma norosopa - 512000-00
Komundaectso xiroueii — 50
MOJIb30BATEIbCKUX JIMIEH3UH 10
ip-agpecam

9. H3paTenscTBO [TpuHaAIe)KHOCTH CTOPOHHSIA. Koumeknus sxypHaJIoB 10 BCEM
Wiley HarnmonansHas moammucka 001aCTSIM 3HAHHH, B TOM YHCIIE

(Muno6puayku+ I'TTHTB) W3BECTHBIC JKYPHAJIBI IO XUMHUH,
CyOnuIeH3MOHHBIN TOTOBOP MaTepHAIOBEACHUIO,
NeWiley/130 ot 10.10.2019 1. B3PBIBUATHIM BEIIECTBAM H JIp.
C «01» suBaps 2019 1. o
«31» nexabps 2019 1.
Ccblika Ha calT —
http://onlinelibrary.wiley.com/
KonundecTBo Kitoyeit - goctyn Jist
nosb3oBareneit PXTY mo ip-
ajZipecaM HEOrpaHUYEH.

10. QUESTEL ORBIT | [IpuHaie:;KHOCTb CTOPOHHSISL. ORBIT sBasercs riao0aabHBIM
HanmonaneHas noamnucka OTIEPaTUBHO 0OHOBJISIEMBIM
(Muno6puayku+ ['TIHTB) MMAaTEHTHBIM MOPTAJIOM,
CyOnuneH3uoHHBIN JOTOBOP MO3BOJISIIOIIMM ~ OCYILIECTBIISITh
Ne Questel/130 ot 05.09.2019 r. MOUCK B TIepeyHE 3asgBOK Ha
C «01» ssaBaps 2019 1. o MMaTEeHTHI, MOJIy4YECHHBIX,
«31» nexabps 2019 1. MPUOJIU3UTENBHO, 80-
Ccbuika Ha callT — MAaTCHTHBIMU  YUPEXKJCHUSMU B
http://www.questel.orbit.com pa3MUUHBIX CTpaHax MHpa U
KonuuectBo kitouei — nocTyn MPEIOCTABICHHBIX TPAHTOB.
i nosb3oBateneit PXTY o ip-
aJipecaM HEOTpaHUYEH.

11. ProQuest [IpuHa Ie)KHOCTH CTOPOHHSISL. ba3a mannabix ProQuest

Dissertation and
Theses Global

Hanuonansnas noamnucka
(Muno6puayku+ 'TIHTB)
CyO0nu1IeH3nOHHBIH JOTrOBOP

Ne ProQuest/130 ot 09.10.2019 .
C «01» suBaps 2019 r. no «31»

Dissertation & Theses Global
(PQDT Global) aBroputeTHas
KOJUIEKIUA 13 0ojee 3,5 MiIH.
3apyOCIKHBIX TUCCEPTAIIUH,
6osee 1,7 MITH. U3 KOTOPBIX
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nexaops 2019 r.

Cchulka Ha caiT —
http://www.proguest.com/products
-services/pgdtglobal.html
KonmuecTBo KiIroueit — 10cT

yn s nons3oarened PXTY o
ip-azpecaM HEOrpaHUYCH.

MMpEaACTaBJICHBI B IIOJTHOM TCKCTC.

12. American [TpuHAIIEKHOCTH CTOPOHHSIS. Komtekuust KypHAJIOB IO XUMHH

Chemical Society | HanmonansHast moamnucka U XUMHYECKO# TexHoJjioruu Core
(Muno6puayku+ I'TTHTB) + wm3marenscTBa American
CyOnuiIeH3nOHHBIN TOTOBOP Chemical Society
Ne ACS/130 0125.10.2019 .

C «01» urons 2019 1. 1o
«31» nexabps 2019 1.

Ccpuika Ha calT —
http://www.acs.org/content/acs/en.
html

KonmuecTBo kimrouel — noctyn
i nonb3oBatenedt PXTY o ip-
ajZipecaM HEOrpaHUYEH.

13. American Institute | I[TIpuHaLICKHOCTH CTOPOHHSISL. Komnexmust KypHaJIOB 110

of Physics (AIP) HarnmonaisHas moimmcka TEXHUYECKUM U €CTECTBCHHBIM
(Muno6prayku+ 'TIHTB) HayKaM M3/1aTelbCTBa
CyOnuIeH3UOHHBIN T0TOBOP AMEpPUKAaHCKOTO UHCTUTYTA
Ne AIP/130 0124.10.2019 . ¢uzuku (AIP)
C «01» nrons 2019 r. o
«31» nexabps 2019 1.
Ccblika Ha calT —
http://scitation.aip.org/
KonunyecTBo Kiroyei — 10ctyn
1utst mosib3oBateneit PXTY mo ip-
aZipecaM HEOrpaHUYEH.

14. | baza naHHBIX [IpuHaIeKHOCTh CTOPOHHSIA. CtpykTypHO-XUMHYECKas 6a3a
Reaxys u Reaxys Hanmonanenas noamnucka naHHbIA Reaxys BkirodaeT B cebds
Medicinal (Munoo6puayku+ I'TTHTB) CTPYKTYpHYIO 6a3y JaHHBIX
Chemistry CyOnuueH31oHHBIH JOTOBOP XUMHYECKUX COCTUHEHHUH U UX
Kommnanuu Elsevier | Ne Reaxys /130 ot 10.10.2019 1. SKCIIEPUMEHTAIIBHBIX CBOWCTB,

pedepaTuBHyto 6azy

C «01» nrona 2019 1. 1o JKYPHAJIbHBIX U aTEHTHBIX

«31» nexabps 2019 1. nyOonuKanuii, 6a3y XMMHUYECKHX

CchlIKa Ha CaT — peakiuii ¢ pyHKIuen

https://www.reaxys.com/ HOCTPOCHHMS TUIaHa CHHTE3A.

KonuuectBo kiroueii — 1ocTyn Paznensl 6nonoruuecku

Juis monb3oBareneit PXTY mo ip- aKTHUBHBIX COCIMHEHUH,

aJipecaM HEOTpaHUYEH. OMONOTUYECKUX MUIIICHEH,
(bapMaKoIOTUYECKUX CBONCTB
XUMHUYECKUX COeIMHEHUN Reaxys
Medicinal Chemistry siBisiercst
KpyIHeiiei B Mupe 6a3oi
JTAHHBIX.

15. Scopus [IpuHaIEKHOCTH CTOPOHHSISL. MynpTUARCUUTIIMHAPHAS

HanumonanbHas moamnuckKa

pedepatuBHas U
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http://www.proquest.com/products-services/pqdtglobal.html
http://www.proquest.com/products-services/pqdtglobal.html
http://www.acs.org/content/acs/en.html
http://www.acs.org/content/acs/en.html
http://scitation.aip.org/
https://www.reaxys.com/

(Muno6pnayku+ ['TTHTB)
CyOnu1eH3UOHHBIH JOTOBOP

Ne Scopus/130 ot 09.10.2019 1.
C «01» urons 2019 . 1o
«31» nexabps 2019 1.

Ccpuika Ha calT —
http://www.scopus.com.
KosmmuecTBo Kitouen — 1ocTyn
st monp3oBareneid PXTY mo ip-
aJipecaM HeOrpaHWYEH.

HayKOMeTpH4YecKas 0a3a JaHHBIX
uznatenscrea ELSEVIER

16. Pecypchr [IpuHamIeKHOCTH CTOPOHHSA. OTKpBIT AOCTYH K pecypcam:
MEXTyHapOIHOM HannonansHas moanucka WEB of SCIENCE —
KOMIIaHUH (Muno6puayku+ I'TTHTB) pedepatuBHas u
Clarivate Analytics | Cy0OnuiieH3MOHHBII JOTOBOP HayKOMeTpHUuecKas 0a3a JaHHbIX.
Ne W0S/130 o1 05.09.2019 1. MEDLINE — pedeparupHnas 6a3a
C «01» ssaBaps 2019 r. Mo | JAHHBIX MO MEIUITUHE.
«31» nexabps 2019 1.
CchUika Ha CalT —
http://apps.webofknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11j2TUYmdd7b
UatOlJ&preferencesSaved=
KonunyecTBo kirouei — 1octyn
1utst mosik3oBateneit PXTY mo ip-
aZipecaM HEOrpaHUYEH.

17. | Royal Society of [TpuHAAICKHOCTE CTOPOHHSIS. KU BKMoyaeT 44 KypHana.
Chemistry HaumonaneHas noamnvcka Temaruka: OopraHuJeckas,
(Koponesckoe (Muno6puayku+ ['TIHTB) aHaJTMTHYECKas, dbuzmveckas
XUMHUYECKOE CyOnuieH3nOHHBIN JOTOBOP XUMUS, OHOXUMUS,
0011ecTBO Ne RSC/130 o1 08.10.2019 . 3JIEKTPOXUMHS, XUMHYECKHE

C «01» ssaBaps 2019 r. MO0 | TEXHOJIOTHH.
«31» nexabps 2019 1.

Cchlika Ha CalT —

http://pubs.rsc.org/

KonunuectBo xiroueii - 10CTyn a1
noJsib3oBareneit PXTY mo ip-

aZipecaM HEOrpaHUYEH.

18. DNEeKTPOHHBIE [IpuHaIeKHOCTH — CTOPOHHSS [TonHOTEKCTOBAS KOJICKIIUS
pecypcsl Hanmonanenas noamnucka AIEKTPOHHBIX JKYPHAJIOB
W3/1aTeNbCTBA (Muno6puayku+POON) Springer mo pa3nuyHBIM

SpringerNature

WndopmalioHHoe MHcbMO
PODU Ne 809 ot 24.06.2019 r.

C «01» suBaps 2019 1.

no «31» nexabps 2019 r.

Ccpuika Ha calT
http:/link.springer.com/
KonunuecTBo kintouei - 1ocTyn 1
nosibzoBateneit PXTY mo ip-
azipecaM HEOIPaHUYEH.

OTpacCisIM 3HAHUM.
[TosnHOTEKCTOBBIE 85 )KypHAIOB
Nature Publishing Group
Komnekuns HaydHbIX
IIPOTOKOJIOB TI0 PA3JIMYHBIM
oTpaciisiM 3HaHUH Springer
Protocols

Komnekuns HayuHbIX
MaTepHaoB B 001acTi
¢du3nUecKkux HayK U
WHXHHUpUHTa Springer Materials
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http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://pubs.rsc.org/
http://link.springer.com/

(The Landolt-Bornstein
Database)

ITonHbINA TOCTYI K CTATHYECKUM
U TUHAMUYECKUM CIIPABOYHBIM
M3JaHUSAM T10 JIF0OOM Teme
PedeparuBnas 6a3za maHHBIX 110
YUCTOW U MPUKIATHON
marematnke zbMATH

Nano Database

19. ba3a naHHBIX [IpuHaIe)KHOCTD CTOPOHHSSL. der — mOWCKOBBII  CepBuLC,
SciFinder HamumonansHas mmoamucka o0ecrieunBaron il
KOMIIaHUH (Muno6puayku+ I'TTHTB) MHOTOACIIEKTHBIM ~ TIOMCK  KakK
Chemical Abstracts | Cy0nuiieH3nOHHBIN TOTOBOP oubmorpaduuecko
Service Ne CAS/130 0123.10.2019 . uHpopMaIuy, TaK "
C «01» suBaps 2019 r. UHOpPMALUKU [0 XUMHUYECKUM
o «31» nexabps 2019 r. peakuusm, CTPYKTYPHBIM
CchplTKa Ha CaT — COCTMHEHUSIM Hu HaTeHTaM.
https://scifinder.cas.org OCHOBHas TeMaTHKa OOUIIUPHOTO
KonmuecTBo kimroueit — noctyn MMOUCKOBOT'O MacCHUBa — XHUMMUS, a
1utst mosib3oBatenet PXTY mo ip- | Takke psij CMEKHBIX AUCITUIUIHH,
ajZipecam | MepcoHaIbLHOM TaKUX KakK MaTepualoBeJCHHE,
pEerucTpaIym. OMoXMMHUSI W OMOMEIUIIMHA,
dapmakomorus, XUMHYECKast
TEXHOJOTHus, (U3MKa, TEOJIOTHS,
METAJTypTUs U JpyTrue.
20. W3 narenscTBO [TpuHAAICKHOCTD CTOPOHHSIS. jom Collection» —
Elsevier na Hanmonanehas noamnucka MOJIHOTEKCTOBAs KOJUICKIIUS
mathopme (Muno6puayku+ PODN) AJICKTPOHHBIX )KYPHAJIOB

ScienceDirect

HNudopmanronHoe mMcbrMo
PODU No ucx.- 1294

ot 09 10 2019 .

C «01» ssaBaps 2019 r.

o «31» nexadbps 2019 r.
CchllIKa HaA CalT —
https://www.sciencedirect.com
KonnuecTBo kimtoueid — noctyn
1utst moJib3oBateneit PXTY mo ip-
azpecam.

n3narenbcTBa Elsevier mmo
Pa3IMYHBIM OTPACIISIM 3HAHHH,
BKJroyaroniasg He meuee 2000
HaMEHOBAHHH JIEKTPOHHBIX
JKYpPHAJIOB.

lom Collection eBook collection»
— cozaepxut 6osee 5 000 KHUT
1no 24 pa3jiuyHbIM MPEIMETHBIM

o0nactsam €CTECTBEHHBIX,
TEXHUYECKUX U  MEIULHMHCKUX
HayK

n k apxuBaMm 2014-2018rr.
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https://scifinder.cas.org/
https://www.sciencedirect.com/

21.

9BC «Jlaup»

IIpuHaUIeKHOCTD - CTOPOHHSA
PexBusuthl norosopa - OOO
«3narenbcTBO «JIaHby», 1OTOBOP
Ne29.01-3-2.0-1299/2018

o1 06.03.2019 1.

C «06» mapra 2019r.

no «25» censaopsa 2019r.
Ccpuika Ha caiit ObC —
http://e.lanbook.com

Cymma noroBopa — 73 247-39
KonunuecTBo Kirouen - goctyn Juist
Bcex noJibzoBareneit PXTY ¢
J000TO KOMITBIOTEPA.

KN KHUTI' 110
Hay4YHbIM n
OTpacjisIM HayKaM.

C€CTCCTBCHHO-
TCXHUYCCKUM

22

ABC «IOPAUTY

[TpuHAICKHOCTD - CTOPOHHSIS
PexBusuth norosopa — OO0
«INEKTPOHHOE U3AATEIHCTBO
FOPAMTy, lorosop Ne Ne29.01-
3-2.0-1168/2018

ot 11.01.2019 .

C «11» guBaps 2019 r. o «»10»
saaBaps 2020 r.

Ccpuika Ha caiit ObC -
https://biblio-online.ru/

CymmMma nmorosopa — 220 000-00
pyo.

KonunuecTBo Kiroven - foctyn ist
Bcex nonb3oBareneit PXTY ¢
JT000TO KOMITBIOTEPA

poHHass OuOIMOTEKa BKJIHOYAET
6onee 5000 HammeHOBaHUM
y4€OHMKOB M Y4eOHBIX MOCOOMI
M0 BCEM OTpaCisM 3HAHUW IS

BCEX YPOBHEM
poeCCHOHAIBHOTO
o0pazoBaHus oT BEIYIINX

HAy4YHBIX IIKOJ C COOJIOIEHUEM
TpeboBanuit HOBbIX PI'OCoB.

becnnaTtHble apXuBHBIE KOJUIEKIINH, TPHOOpeTeHHbIe MUHOOpHAYKH 11 BY30B.

Apxus UznarensctBa American Association for the Advancement of Science.ITaker «Science

Classic» 1880-1996

ApxuB NUznarensctBa Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus n3narenscrBa Macruryra duzuku (Benukoopuranus). [Taker «Historical Archive 1874-

1999y ¢ mepBOro BBIIYCKA KaXI0T0 KypHaia oo 1999, 1874-1999

Apxus n3narenscrea Nature Publishing Group. ITaker «Nature» ¢ IepBOro BhITYCKA IIEPBOTO

"HoMepa 110 2010, 1869-2010

Apxus m3narensctea Oxford University Press. ITaker «Archive Completey ¢ mepBoro BbITycKa

KaXJIoro xypHaiua mo 1995, 1849-1995

Apxus mznarenscrsa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ mepBoro Belmycka

Kaxkaoro xypHaiua mo 1998. 1890-1998

Apxus uznarenscta Taylor & Francis. Full Online Journal Archives. ¢ 1iepBoro BhIITYCKa KaXJIOTO

kypHasia oo 1996, 1798-1997
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http://e.lanbook.com/
https://biblio-online.ru/
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997

Apxus n3narensctBa Cambridge University Press. TTaker «Cambridge Journals Digital Archive
(CJDA)» ¢ 11epBOTO BEIYCKA KAXIOTO XypHaua mo 2011, 1827-2011

Apxus xypHanoB Koposesckoro xumuueckoro oouectsa(RSC). 1841-2007 ApXuB KOJUJIEKIIUU
JKYPHAI0B AMepUKaHCKOro reodusnyeckoro corosa (AGU), npeaocrasiisieMblii U31aTEIbCTBOM
Wiley Subscription Services, Inc. 1896-1996

10.

11.

BbecrnaTtable oduMansHbIe OTKPHITHIC pecypchl IHTEpHET:

Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benuuser 6onee 10000 HaydHBIX KYPHAIOB IO Pa3IMYHBIM OTPACIIsAM 3HAHUN (OKOJIO 2
MWUIHOHOB cTateii) u3l34 crpan mupa.

Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6aze paszmemeno 6onee 3000 KHUT TO Pa3MYHBIM OTPACISIM 3HAHHMN, MPEAOCTABICHHBIX 122
Hay4YHBIMU U37aTEIIbCTBAMHU.

BioMed Central https://www.biomedcentral.com/

baza mannpix Brimrowaer Oosiee 300 pereH3UpPyeMBIX KYpHAJIOB MO OMOMEIUIIMHE, MEAWIIMHE U
€CTECTBEHHBIM HayKaM. Bce crathu, pa3mernieHHbie B 0aze, HaXoAsTCs B CBOOOIHOM JOCTYIIE.
DrekTpoHHBIH pecypce arXiv https://arxiv.org/

Kpynuelimum OecruiaTHBIM apXUB  AJEKTPOHHBIX HAy4YHBIX MYOJIMKaUi MO paszzaenaMm (pusmkw,
MaTeMaTHK{, HWH()OpPMATHKH, MEXaHWKH, acTpOHOMHUU U Ouonoruu. Hmeercs moapoOHBII
TEeMAaTHYECKHI KaTaJor ¥ BO3MOXKHOCTh TIOUCKA CTATEeH M0 MHOKECTBY KPUTEPHUEB.

Komnekmus sxxypuaioB MDPI AG http://www.mdpi.com/

MHOTOIMCIUIIMHAPHBIA ~ 1TU(DPOBON  M3MATENBLCKUI  pecypc, sBiseTcs ruiatrGopMon  uist
peleH3UPYEMBbIX HAYYHBIX KYPHAJIOB OTKpBITOro noctymna, mimamomuxcs MDPI AG (bazens,
[Beitapust). M3garenbctBo BbhiTyckaeT Oojiee 120 pa3sHOOOpa3HBIX AIIEKTPOHHBIX JKYPHAJIOB,
HaXOSIIHUXCS B OTKPBITOM JOCTYIIE.

W3narenscTBO ¢ OTKPBITHIM goctyroM InTech http://www.intechopen.com/

[lepBoe u kpymHeiiliee B MUpPE U3AATEIBCTBO, MYOIHUKYIONEEe KHUTH B OTKPBITOM JIOCTYIIE, OKOJIO
2500 nayunbix uznanuii. OCHOBHAsI TeMaTHYECKas HAIIPABJICHHOCTh - (U3UYECKUE U TEXHUUECKHE
HayKH, TEXHOJIOTUHU, METMIIUHCKHE HAYKU, HAYKH O KU3HU.

basa nannbix xumuueckux coeaunenuit ChemSpider http://www.chemspider.com/

ChemSpider — sto GecratHas XuMudeckas 0a3a JaHHBIX, IPEAOCTABIIAIONIAs OBICTPBIA JOCTYI K
Oosee 4Yem 28 MWUTMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOW wuHpopmaruu. Pecypc
npuHaiekuT KoposieBckomy xumuueckoMy oOmiecTtBy BenukoOputranmu (Royal Society of
Chemistry).

Komnekmus sxxypraanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — xosuteKIus )KypHajaoB, B KOTOPBIX ITYOJUKYIOTCSI OTUYEThI O HOBBIX MCCIICIOBAHMIX B
0o0JacTH eCTECTBEHHBIX HAyK M MeIWLUHBL. Bce KypHalbl  pa3MmelieHbl B CBOOOJHOM JIOCTYIIE
(Open Access), Bce cTaThl IPOXOIAT CTPOrOC HAYIHOE PELICH3MPOBAHHE.

US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomMctBo mo marentam u TtoBapHbIM 3Hakam CIHIA — USPTO — mnpenocraBisier ¢cBOOOIHBIN
JOCTYI K aMEPUKAaHCKHUM MMaTeHTaM, OMyOJIMKOBaHHBIM ¢ 1976 T. o HacTosIIee BpeMmsl.

Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTsl (b0 maTeHTHBIE 3asgBKU) Oojiee 50 HAIMOHATBHBIX U HECKOJBKHX MEXIYHAPOIHBIX
MaTEeHTHBIX OIOPO, B TOM yucie noyHble TeKeThl mateHToB CHIA, Poccuun, @pannun, Anonuu u np.
®enepanbHbIi WHCTHUTYT IIPOMBILUIEHHOU COOCTBEHHOCTH (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

HNudopmanmonnsie pecypesl @PUIIC cBoboHOTO HOCTYMA:

DOnexTpoHHbIe OroeTeHu. M3o0perenus. [lone3nsie Moaemnu.

OTKpBITBIE PEECTPBHI POCCUUCKUX H300PETEHHI 1 3aBOK HA U300pETCHHUSL.

Pedepatsbl poccuiickux maTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

[ToHbIE TEKCTHI POCCUICKUX MATEHTHBIX JOKYMEHTOB U3 MOCIEAHETO O(UIIUATBHOTO OOJIETEHS.
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http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/4752274
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://doaj.org/
https://www.doabooks.org/
https://www.biomedcentral.com/
https://arxiv.org/
http://www.mdpi.com/
http://www.intechopen.com/
http://www.chemspider.com/
http://journals.plos.org/plosone/
http://www.uspto.gov/
http://worldwide.espacenet.com/
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

5.4 KoHTpOJIb Ka4yecTBA OCBOEHUs MPOrpamMMbl 0akajaBpuaTa. OueHoYHbIe CPeICTBA

KoHTponp kadecTBa OCBOCHHSI MpPOTpaMMbl OakaliaBpuaTa BKIIOYAeT B ce0s TEKyIIUN
KOHTpOJIb ~ YCIIEBAEMOCTH, TPOMEXKYTOUHYIO M UTOTOBYIO (TOCYAApCTBEHHYID HWTOTOBYIO)
aTTeCTaIlUI0 00YJarOIIUXCSL.

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00€CIIEUMBAET OLIEHUBAHUE XOJa OCBOCHUS JTUCIUILINH
U TPOXOXKJEHUS TPaAKTUK, TMPOMEKYTOUHAs arrecTanus oOydamIuxcs - OLICHUBaHUE
MPOMEXKYTOUYHBIX W OKOHYATENIbHBIX PE3yJbTaTOB OOy4YeHHUsS MO JAUCIHHUIUIMHAM, MPOXOKICHUS
MPAKTUK, BHITIOJHEHUSI HAYYHBIX HCCIICIOBAHMIA.

@DOoH/IBI OLIEHOYHBIX CPEICTB BKIIOUYAIOT: KOHTPOJbHBIE BOMPOCHI U TUIIOBHIC 3aJaHUS IS
MPAKTUYECKUX 3aHATHI, KOHTPOJIBHBIX padOT, 3a4€TOB M HK3aMEHOB, MPUMEPHYI) TEMATHKY
pedepaToB, KypcOBBIX paboOT, HHBIE (OPMBI KOHTPOJISI, TO3BOJSIONINE OIEHUTh CTENEHb
chOpMUPOBAHHOCTU KOMMETEeHIMI oOydaromuxcsi. OILEHOYHBIE CpEJCTBAa TMPEACTABICHBI B
pabouux mporpamMmax JIACIUILINH.

locynapctBenHast uToroBasi arrectanusi oOydaromierocs sBisieTcs 00s3aTENbHOM U
OCYILIECTBJISIETCS [TOCJIE OCBOEHUS MTPOrpaMMbl OakanaBpuaTta B OJHOM oObeme. ['ocynapcTBeHHas
WTOTOBAs aTTECTAIMs BKIIOYAET MOJATOTOBKY M 3alIUTY BRIMYCKHOW KBATM(PUKAITMOHHOW pabOTHI.

6 Padouune nmporpaMMbl TUCIHUTLIHH

Paboune nporpaMMBbI TUCITUILINH:

HNHoCTpaHHBIN S3BIK

dunocodus

Ucrtopus

dusndeckas KyJIbTypa u CIIOPT

MaremaTurka

Nudopmaruka

duzuka

OO6muras 1 HeoOpraHUYecKas XUMUs

. Opranuveckas XuMus

10. dusuueckas XUMHS

11. Kommongaas XuMust

12. Ananutuyeckas XUMHS

13. UnxenepHas rpaduka

14. TTpuknaaHas MEXaHHUKa

15. DnekTpoTEeXHUKA U TPOMBIIIICHHAS YJIEKTPOHUKA

16. Be3omacHocTh XKU3HEAEATEIbHOCTH

17. IIpomecchl u anmapaThl XAMUYECKON TEXHOJIOTHH

18. O0mias xuMruYecKast TEXHOJIOTHS

19. Cuctemsl yrpaBieHUsS XUMHUKO-TEXHOJIOTHYECKUMH MPOIIECCaMU

20. OcHOBBI PKOHOMUKH U YIIPABJICHUS TPOU3BOJICTBOM OMOMATEepHaIOB

21. IIpaBoBeieHUE B TEXHOJIOTUN OHOMAaTEPHAIIOB

22. Teopusi BEpOSTHOCTEH U MaTeMaTU4YecKasi CTATUCTUKA B TEXHOJIOTUU OMoMaTepraoB
23. JJabopaTopHble pabOTHI IO OPraHUYECKON XUMUU

24. JTabopaTOpHBIH MPAKTUKYM I10 TPOIIECCaM U anmapaTaM XUMUYECKOW TeXHOIOTHH
25. MoiennpoBaHie XUMUKO-TEXHOJIOTHYECKUX MPOLIECCOB B TEXHOJIOTUU OMOMATEepHAIOB
26. JJabopaTopHbie paboThl O GU3NUECKOIN XMMHUU OHOMaTEepHaIOB

27. Opranuyeckasi XUMUsl B TEXHOJIOTHH OMOMAaTepHalIOB

28. ITHCTpyMEHTaIbHBIE METO/Ibl XUMUYECKOTO aHAIM3a B TEXHOJIOTHH OHOMaTepuaioB

©CoOoN R WNRE
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29. DKoJIOTHS B TEXHOJIOTUU OMOMaTepraioB

30. [TpoekTupoBaHue AeTallei MAIIMH U alllapaTOB B TEXHOJIOTUU OMOMaTepUaIoB

31. ITpoekTupoBaHKE MPOILIECCOB U AMIAPATOB XUMHYECKON TEXHOJIOTUU

32. HaueprarenbHas reOMETpUS B TEXHOJIOTUH OMOMaTepralioB

33. XuMusi, TEXHOJIOTUS ¥ IPEMEHEHHE OMOMaTepHallOB

34. DneKTUBHBIC TUCUUILUIMHBI IO (PU3NYECKOI KYJIBType U CIIOPTY

35. OCHOBBI MEHEDKMEHTA i MAPKETUHTA B TEXHOJIOTHH OMOMaTepraioB

36. OCHOBBI TEXHUYECKOTO PErYIMPOBAHUS M YIIPABICHUSI KAY€CTBOM B TEXHOJIOTHU
O6uomMarepuaioB

37. BeraucnuTelbHas MaTeMaTHKa B TEXHOJIOTHH OMOMAaTEpHAaJIOB

38. JluckpeTHas MaTeMaTHKa B TEXHOJIOTHH OHMOMaTEpHaIOB

39. JlomoTHUTETBHBIE TJIaBBI (DU3UKH B TEXHOJIOTUN OMOMATEPHAJIOB

40. SinepHast pusmKa B TEXHOJIOTUH OMOMAaTEpUAIOB

41. ®apmMaKoJIOTUICCKN aKTUBHBIC BEIIECTBA U JICKAPCTBEHHBIE (JOPMBI B XUMHUYECKOH
TEXHOJIOTHH OMOMaTEepHaIOB

42. OCHOBBI KOJUTOWTHON XUMHUHU BHICOKOMOJICKYJISIPHBIX COSMHCHUH U KOHIIECHTPHPOBAHHBIX
JMCTIEPCHBIX CHCTEM B XUMHUYECKON TEXHOJIOTMH OMOMAaTepHAIIOB

43. MaTemMaTHdecKre METOJIbl B XUMUHU OHOMaTEepHAIOB

44, TepMoanHAMUKA ¥ KHHETHKA B XUMHUH U TEXHOJIOTUH OMOMAaTEPHAIIOB

45. MexaHW4ecKue MPOIECCH U almapaThl XHMHYECKOW TEXHOJIOTHI

46. MexaHWKa XMMHUYECKHUX TIPOU3BOJICTB TEXHOJIOTHHA OHOMAaTEPHAJIOB

47. JlonoTHUTENbHBIE TJIaBbl (PU3UYECKON XUMHUH OMOMATEPHAIIOB

48. Xumudeckas KHHETHKA B CHHTE3¢ OMoMaTepruaioB

49. OCHOBBI KBaHTOBOY XUMHH OHOMAaTEPHAIIOB

50. BeruncautenbHbIE METOIBI B XUMUH OHOMATEPHAIIOB

51. YuyeOnas mpakTUKa: MPaKTHKa MO TOJYUYESHUIO IEPBUYHBIX TPO(PECCHOHATBHBIX YMEHUN U
HaBBIKOB, B TOM YHCJI€ MIEPBUYHBIX YMEHHUI 1 HABBIKOB HAyYHO-HCCIIEI0BATENbCKON
JeSITeNIbHOCTH

52. IIpou3BoACcTBEHHAs MPAKTHUKA: HAYyYHO-HCCIIEA0BaTENbCKas paboTa

53. [Ipou3BoacTBEHHAs MPAKTUKA: MPAKTUKA IO MOIYYECHUIO MPO(PEeCCUOHANBHBIX YMEHUN U
ombITa MpoheCCUOHATBHON AEITEIbHOCTH

54. IIpenumioMHast MpakTHKa

55. 3amuTa BRIMYCKHOM KBATH(PUKAITMOHHON pabOThI, BKJIOYasi MOATOTOBKY K MPOIEAype
3alUTHI U IPOLEAYPY 3aIIUTHI

56. I'pakiaHcKas 3a1uTa B Ype3BbIYalHBIX CUTYAIUSIX

57. IlepeBo HAYYHO-TEXHUYECKOU TUTEPATYPHI

58. BBenenue B MaTeMaTuKy

Bxomsamux B OOIl mo nampaBinenuto noarotoBku 18.03.01 Xumuyeckas TEXHOJOTHA, MPOdUIIH
«XUMHUYECKasi TEXHOJOTHUS OMOMATepUasoB», BBIMIOJHEHb B BHJAE OTIEIbHBIX JIOKYMEHTOB,
SIBJISIOIINXCI HEOTheMIIeMO# YyacThio manHou OOINL.

7 OneHoYHbIe MAaTEePHAJIbI
O1neHouHble MaTepHalIbl O AUCHUIUINHAM:

1. 'HOCTpaHHBIH A3bIK

2. Qunocodus

3. HUcropus

4. dusnueckas KyiabTypa U CIIOpT
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37.
38.
39.
40.
41.

42.

43.
44,
45.
46.
47.
48.
49.

Marematuka

Nudopmatuka

®dusuka

OO0mas u HeopraHu4YecKass XUMUs
Opranunueckasi XUMUS

. Dusnyeckass Xumus

. Koymonnas xumust

. AHaIUTHYECKass XUMHUS

. UmxenepHas rpaduka

. [IpuknanHas MexaHuka

. DNEKTPOTEXHUKA W MIPOMBIILJICHHAS YJIEKTPOHUKA

. be3onmacHOCTb KU3HEACATEILHOCTH

. IIpontecchl u anmaparbl XUMUYECKON TEXHOJIOTUU

. O0mmas XuMu4ecKas TeXHOJIOTHS

. CucTteMbl yrpaBieHUsI XUMUKO-TEXHOJIOTHUYECKUMHU TTPOIIECCAMHU

. OCHOBBI SKOHOMUKH | YIIPABJIICHHS TPOU3BOJACTBOM OHOMAaTEpPHAIOB

. [IpaBoBeieHHE B TEXHOJIOTUN OHOMATEPHATIOB

. Teopust BeposiTHOCTEH 1 MaTeMaTHYECKasi CTATUCTUKA B TEXHOJIOTUN OMOMATEPHATIOB
. JJaboparopHbie pabOTHI IO OPraHUYECKON XUMUHN

. JJaGopaTopHBI MPAKTUKYM I10 TIPOIIECCaM M armapaTaM XUMUYECKON TEXHOJIOTUN

. MonennpoBanre XUMHUKO-TEXHOJIOTHIECKUX MPOIIECCOB B TEXHOJOTUH OMOMATEPHAIIOB
. JJaboparopnsie paboThI MO (pU3NYECKON XUMUU OHMOMAaTEepHaIOB

. Opranuueckasi XUMHsI B TEXHOJIOTUU OHMOMaTEpUasIoB

. UHCTpyMeHTalIbHbIE METOIbl XUMUYECKOTO aHAN3a B TEXHOJIOTUH OMOMaTepHasoB
. DKOJIOTHS B TEXHOJIOTUH OMOMaTepuaioB

. [IpoexTupoBanue neTaneil MalllH U armnapaTtoB B TEXHOJOTUH OMOMaTEpHUasIOB

. IIpoekTrpoBaHue MPOIECCOB U aNNapaToB XMMUYECKON TEXHOJIOTUU

. HauepraTtenbHast reomeTpusi B TEXHOJIOTUH OHMOMaTepraioB

. XUMHsI, TEXHOJIOTHSI U IPUMEHEHHE OMOMaTepHUasoB

. DIIeKTUBHbBIE JUCHUILUIMHBI IO (PU3NUECKOHN KyIbType U CIOPTY

. OCHOBBI MEHE/DKMEHTA U MapKETUHTa B TEXHOJIOTUU OHOMaTepHaoB

. OCHOBBI TEXHUYECKOT'O PETYIMPOBAHMS U YIIPABICHUS KAYECTBOM B TEXHOJOTHH

OromaTepHuaioB

BrruncnurenbHas MaTeMaTHKa B TEXHOJOTHH OHOMAaTEepHAIIOB

JlucKpeTHasi MaTeMaTUKa B TEXHOJIOTUU OMOMAaTEpUaioB

JIoTIOJTHUTEIIBHBIC TIaBbl (PU3UKK B TEXHOJIOTHH OHOMATEepPHAJIOB

SlnepHas pu3uKa B TEXHOJIOTHHA OMOMATEPHAJIOB

dapmMaKoJIOTMUECKU aKTHBHBIC BEIIECTBA M JICKAPCTBEHHBIE (POPMBI B XUMHYECKOM
TEXHOJIOTUH OMOMAaTepuaioB

OCHOBBI KOJUJTOMIHOM XMMHUH BBICOKOMOJIEKYISPHBIX COEMHEHUN U KOHIICHTPUPOBAHHBIX
JMICTIEPCHBIX CHCTEM B XUMUYECKON TEXHOJIOTUH OHOMaTepHalloB
Martematuueckue METO/Ibl B XUMUU OroMaTepraoB

TepMoanHaMuka U KHHETHKA B XUMHUH U TEXHOJIOTUH OMOMAaTepHaioB
MexaHn4yecKue MpOIECChl U anmapaThl XUMUYECKON TEXHOJIOTUI

MexaHrKa XUMHUYECKUX TIPOU3BOJICTB TEXHOJIOTUH OHOMATEPHAIOB
JlomonHUTEBHBIE TTIaBbI (PU3NUECKON XUMHH OHOMAaTepHalIOB

XuMu4eckas KHHETHUKa B CHHTE3e OMoMaTepraioB

OCHOBBI KBaHTOBOM XMMHUH OMOMAaTepHalIOB
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50. BerunicnuTenbHbIe METO/IBI B XUMUU OMOMAaTEpUaIoB

51. YyeOHas mpakTHKa: MPaKTHKA 110 MOJIYYSHHIO IEPBUYHBIX MPO(PECCHOHATBHBIX YMEHUH U
HAaBbIKOB, B TOM YHCJIE IEPBUYHBIX YMEHMI 1 HABBIKOB HAyYHO-HCCIIEI0BATENbCKON
NEeSITEIbHOCTH

52. IIpou3BOACTBEHHAS MPAKTHKA: HAYYHO-HCCIIEA0BaTENbCKas paboTa

53. IIpou3BOACTBEHHAS MPAKTHKA: MPAKTHKA IO MOJyYSHHIO MPO(HECCHOHAIBHBIX YMEHUH U
OTIbITa TPO(ECCUOHATIBHOM IEITETLHOCTH

94. [IpenaumniomMHas mpakTUKa

55. 3amuTa BBHITYCKHOM KBaJIM(UKATMOHHOW PabOTHI, BKIOUYAs TIOJATOTOBKY K ITPOLIEAYpe
3alUThl U IPOLEAYPY 3aIIUThI

56. I'paxxmaHcKas 3aIIMTa B YpE3BBIYAWHBIX CUTYAIHSIX

57.IlepeBoJ1 HAYYHO-TEXHUYECKOU JTUTEPATYPHI

58. Bresienue B MaTeMaTuKy

Bxoasamux B OOIl mo wampanenuto moarotoBku 18.03.01 Xumudeckas TexHojorus, mpoduib
«XUMHUYECKasi TEXHOJOTHS OWOMaTepuaioB», BBIMOJHEHB B BHJIE€ OTACIBHBIX JOKYMEHTOB,
SIBIITIOIIUXCST HEOTheMJIEMOU JacThio manuHoit OOII.

8 Meroauyeckue MaTepraJibl O JUCIUNIMHAM
Meroandeckue MaTepHaIbl TIO0 TACIUIUTHHAM

HNHoCTpaHHBIN S3BIK

dunocodus

Uctopus

dusndeckas KyibTypa U CIOPT

MaremaTurka

Nudopmaruka

duzuka

OO6muras 1 HeoOpraHU4ecKas XUMUs

. Opranuveckas XuMus

10. dusnueckas XUMHS

11. Kommongaas XuMust

12. Ananutuyeckas XUMHS

13. UnxenepHas rpaduka

14. TTpuknaaHas MEXaHHUKa

15. DnexkTpoTEeXHUKA U TPOMBIIIUICHHAS AJICKTPOHUKA

16. Be3omacHOCTh KU3HEAEATEIbHOCTH

17. ITpouecchl u anmapaThl XAMAYECKON TEXHOJOTUH

18. O0masa xuMruYecKast TEXHOJIOTHS

19. Cuctemsl yrpaBieHUsS XUMHUKO-TEXHOJIOTHYECKUMH MPOIIECCaMU

20. OcHOBBI PKOHOMUKH U YIIPABJICHUS TPOU3BOJICTBOM OMOMATEepHaIOB

21. IIpaBoBeieHUE B TEXHOJIOTHU OMOMAaTEPHAIIOB

22. Teopus BEpOSTHOCTEH U MaTeMaTU4YeCcKasi CTATUCTUKA B TEXHOJIOTUU OHoMaTepranoB
23. JJabopaTopHble pabOThI IO OPraHUYECKON XUMUU

24. JTabopaTOpHBIH MPAKTUKYM I10 TPOIIECCaM U anmapaTaM XUMUYECKOW TeXHOIOTHH
25. MoienupoBaHie XUMUKO-TEXHOJIOTHYECKUX MPOIIECCOB B TEXHOJIOTHU OHOMaTEepHaioB
26. JIabopaTopHbie paboThl IO GU3NUECKON XUMHUU OHOMaTEpHaIOB

27. Opranudeckasi XUMUsl B TEXHOJIOTHHA OMOMAaTepHAlIOB

28. ITHCTpyMEHTaIbHBIE METO/Ibl XUMUYECKOTO aHAIHM3a B TEXHOJIOTHH OHOMaTepuaoB
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29. DKoJIOTHS B TEXHOJIOTUU OMOMaTepraioB

30. IIpoexTupoBaHue neTajaeil MalluH U armnapaToB B TEXHOJIOTHH OMOMAaTEepHAaioB

31. IIpoekTupoBaHUE MPOLIECCOB U aNMapaTOB XUMHUYECKON TEXHOIOTHU

32. HaueprarenbHas reOMETpUS B TEXHOJIOTUH OMOMaTepralioB

33. XuMusi, TEXHOJIOTUS ¥ IPEMEHEHHE OMOMaTepHallOB

34. DneKTUBHBIEC JUCUUIUIMHBI IO (U3NIECKOM KYIBType U CIIOPTY

35. OCHOBBI MEHEDKMEHTA U MAapKETHHTa B TEXHOJIOTUN OHOMaTEepPHAaJIOB

36. OCHOBBI TEXHUUECKOTO PETYIHUPOBAHMS U YIIPABJICHUS KAYECTBOM B TEXHOJIOTUH
O6uomMarepuaioB

37. BeruncnuTenbHasi MaTeMaTHKa B TEXHOJIOTUN OHMOMAaTepHasioB

38. JluckpeTHas MaTeMaTHKa B TEXHOJIOTHH OHMOMaTEpHaIOB

39. JlonomHMTENBHBIE TTIaBBl (PHU3UKU B TEXHOJIIOTUH OHOMaTEpHAIIOB

40. SlnepHast pusmKa B TEXHOJIOTUH OMOMAaTEPUATOB

41. ®apmMaKoJOTrHUECKH aKTHBHBIE BENIECTBA M JICKAPCTBEHHBIE (POPMBI B XUMHYECKOMH
TEXHOJIOTHH OMOMaTEepHaIOB

42. OCHOBBI KOJUIOUJTHON XHMHH BEICOKOMOJICKYJISIPHBIX COSMHEHUI U KOHIICHTPHPOBAHHBIX
JIMCTIEPCHBIX CHCTEM B XUMHUYECKOW TEXHOJIOTHH OMOMaTEepHAIIOB

43. MaTemMaTHdeCcKre METOJIbl B XUMUHU OMOMaTepHaioB

44, TepMoanHAMUKA ¥ KHHETHKA B XUMHUH U TEXHOJIOTUH OMOMAaTEPHAIIOB

45. MexaHW4YeCcKHe MPOIECCHl U anmapaThl XAMHYECKOW TEXHOJIOTHH

46. MexaHWKa XUMHUYECKAX TPOU3BOJICTB TEXHOJIOTHN OMOMAaTEpHAIOB

47. JlonoTHUTENbHBIE TJIaBbl (PU3HUYECKON XUMHUH OHOMAaTEPHAIIOB

48. Xumudeckas KHHETHKA B CHHTE3¢ OMoMaTepruaioB

49. OCHOBBI KBaHTOBOY XUMHH OHOMAaTEPHAIIOB

50. BeruncautenbHbIE METOIBI B XUMUH OHOMATEPHAIIOB

51. YuyeOnas mpakTUKa: MPaKTHKa MO TOJYYESHUIO IEPBUYHBIX TPO(PECCHOHALHBIX YMEHUH U
HaBBIKOB, B TOM YHCJI€ IEPBUYHBIX YMEHUI 1 HABBIKOB HAyYHO-HCCIIEI0BATENbCKON
JeSITeNIbHOCTH

52. IIpou3BoACcTBEHHAs MPAKTHUKA: HAYyYHO-HCCIIEA0BaTENbCKas paboTa

53. [Ipou3BoacTBEHHAs MPAKTUKA: MPAKTUKA IO MOIYYECHUIO MPO(PEeCCUOHANBHBIX YMEHUN U
ombITa MPoeCCUOHANBHOMN 1eATEeIbHOCTH

54. IIpenumioMHast MpakTHKa

55. 3amuTa BIMYCKHOM KBATH(PUKAIMOHHON pabOThI, BKJIOYasi MOATOTOBKY K MPOLEAYpe
3alUTHI U IPOLEAYPY 3aIIUTHI

56. I'pakiaHcKas 3a1uTa B Ype3BbIYalHBIX CUTYAIUSIX

57. IlepeBo HAYYHO-TEXHUYECKOU TUTEPATYPHI

58. BBenenue B MaTeMaTuKy

Bxomsamux B OOIl mo nampaBinenuto noarotoBku 18.03.01 Xumudeckas TEXHOJOTHA, MpodUIIb
«XUMHUYECKasi TEXHOJOTHUSI OMOMATepHUaIoB», BBIMIOJHEHb B BHUJAE OTIEIbHBIX JIOKYMEHTOB,
SABJISTIOIIMXCSA HeoTheMyleMo# yacTrio manHoi OOIN.
Bxoasauux B OOII mo nampaBnenuto moarotoBku 18.03.01 Xumudeckas TeXHOJOTHs, MPOQUIH
«XUMHUYECKas TEXHOJOTHs OuomaTepuanoB», BBITIOJHEHbl B BHJE OTICIbHBIX JIOKYMEHTOB,
SABJISTIOIIMXCSA HeoTheMileMoit yacThio nanHoit OOII.
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[MTPUJIOXEHMUE 1
TpebdoBanus k pesyabtaram ocBoeHusi QOII

COOTBETCTBHS KOMIleTeHIMii 1 cocTaBHBbIX yacTeil OOII 6akanaBpuarta no HanpasjeHuo noaAroroBku 18.03.01 Xumuueckas
TeXHOJIOT Ul

IIporpamma 6akanaBpuara '"XumMudeckasi TEXHOJIOTHs OMOMATEPUAJIOB"

Biok V]I JlcuuniaHel OO1eKyTbTypHBIE KOMIETEHIIN OommenpodeccroHaIbHbIE TIpodeccronanpHble KOMIETEHINH
(Momynm) KOMITETEHIINHI

1(12|3|4|5|6|7|8(9(1]|2|3|4|5|6|1|2|3|4|5|6|7|8|9|10|11|16|17|18|19 |20

b1.b.1 +
HuocTpaHHBIN A3bIK
b1.5.2 Dumnocodpust + +
b1.b.3 Ucropus +
b1.b.4 ®dusnyeckas KyabTypa U + | +
cropt
B1.b.5 MaremaTnka +
BL.B.6 WndopmaTnka + | +
BLB.7 dusuka + | +
b1.B.8 OO61as u + +
HEOPraHHYIeCKask XUMUSI
BLB.9 Opranndeckast XHMHUS + + |+ |+
b1.5.10
Dusnueckas XUMHAS S B
b1.5.11 Kostonnnas xumus + |+ | +
b1.5.12 AHaIMTHYECKas XUMUS + +
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Bbnok V]|

JucuuriHel
(Momynm)

OOUIEKYNBETYpPHBIC KOMITETCHITUH

OobuienpodeccnoHambHBIe
KOMIIE TEHITUH

[podeccronanbHbIE KOMITETECHIIUH

112 |3|4|5]|6

6 |7(8]9]10

11

16

17

18

19

20

b1.5.13

WuxenepHas rpadpuka

+

b1.b.14

HpI/IKJ'IaI[HaSI MCXaHHUKa

b1.5.15

DJIEeKTPOTEXHHUKA U
MPOMBIIIITICHHAS
JJIEKTPOHUKH

b1.5.16

BesomacHocTh
KU3HEIEATETBHOCTH

b1.5.17

IIporeccs! u anmaparst
XUMHUYECKOI TEXHOJIOTUH

b1.5.18

OO011ast XuMHYecKast
TEXHOJIOTHUS

b1.5.19

CucTembl ynpaBjieHuUs
XUMHUKO-
TEXHOJIOTHYECKUMHU
HpoleccaMu

b1.B.01

OCHOBBI 9KOHOMUKH 1
yIpaBICHUS
MIPOM3BO/ICTBOM
OroMaTepraIon

b1.B.02

IIpaBoBeneHue B
TEXHOJIOTHU
OroMaTepuanon

b1.B.03

Teopus BeposTHOCTEH U
MaTeMaTHIecKast
CTaTUCTHKA B
TEXHOJIOTHU
OroMaTepuanon

b1.B.04

JlaGopaTopHble paboThI
110 OPTaHNYECKON XUMHH

b1.B.05

JlabopaTopHbIit
HPAKTHKYM IO
poreccaM U anmaparam
XUMHYECKOH TEXHOJIOTHI
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Bbnok V]|

JucuuriHel
(Momymm)

OOUIeKyNBETYpHBIE KOMITETCHITUI

OobuienpodeccnoHambHBIe
KOMIIE TEHITUH

[IpodeccronanbHbIE KOMITETEHITUI

17

18

19

20

b1.B.6

MopnenpoBanue
XUMHKO-
TEXHOJIOTHIECKUX
IIPOLIECCOB B TEXHOJIOTUH
OromaTepHaoB

b1.B.7

JlaGopaTopHbIie paboThI
10 (hM3UYECKON XUMUH
GroMaTepraon

b1.B.8

OpraHuyeckast XUMHS B
TEXHOJOTHU
OroMaTepraon

b1.B.9

HucrpymenTanbHble
METObI XUMHYECKOI' O
aHaJIu3a B TEXHOJIOTHU
OroMaTepranon

b1.B.10

DKOJIOrHs B TEXHOJIOTHH
OroMarepuaon

b1.B.11

IIpoexTpoBanue
JieTanei MaluH u
annapaToB B TEXHOJIOIMU
OroMaTepranon

b1.B.12

IIpoexTupoBanue
IIPOIIECCOB U alIapaToB
XUMHUYECKOH TEXHOJIOTUH

b1.B.13

HauepraTenpHas
TeOMEeTpHUs B TEXHOJIOTUH
OroMaTepuaon

b1.B.14

XUMHUsI, TEXHOJIOTUS U
MIpUMEHEHUE
OroMaTepranoB
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Bbnok V]|

JucuuriHel
(Momymm)

OOUIEKYNBTYPHBIC KOMITETCHITUI

OobuienpodeccnoHambHBIE
KOMITCTEHIINT

[IpodeccronanbHbIE KOMITETEHITUH

17

18

19

20

b1.B.15

DIICKTUBHBIC
JIMCLMIUIAHBI T10
(usryecKoil KyJIbType U
CropTy

b1.B./1B.01.01

OCHOBBI MEHEKMEHTA U
MapKeTUHTa B
TEXHOJIOTHU
GroMaTepraion

51.B.J[B.01.02

OCHOBBI TEXHHYECKOTO
PEryJIupoBaHus 1
YIpaBjIE€HU KaYECTBOM B
TEXHOJIOTrunu
OromMaTepranon

B1.B.J[B.02.01

Brrauciurensnas
MaTeMaTHKa B
TEXHOJIOTHH
OromMarepuaon

B1.B.JB.02.02

JluckpeTHas MaTeMaTHKa
B TE€XHOJIOTHU
OroMaTepuanon

B1.B.J[B.03.01

JIOTONIHUTENbHBIC TIABBI
(U3MKK B TEXHOJIOTMU
OroMaTepuanon

B1.B.J[B.03.02

SnepHas ¢usuka B
TEXHOIOTHHI
OroMaTepranoB

B1.B.[IB.04.01

DapMaKOIOrHIECKH
aKTUBHBIC BEIIECTBA U
JIeKapCcTBEHHbIE (POPMBI
B XMMUYECKOH
TEXHOJIOTHU
OGroMaTepranoB
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Bbnok V]|

JucuuriHel
(Momynm)

OOUIEeKyNBTYpHBIC KOMITETCHITUI

OobuienpodeccnoHambHBIE

KOMIICTCHIIUN

[podeccronanbHbIE KOMITETSHITUI

11

16

17

18

19

20

b1.B.1B.04.02

OCHOBBI KOJIIOMTHON
XUMHH
BBICOKOMOJIEKYJIPHBIX
COCIMHEHUH U

KOHIIEH TPHPOBAHHBIX
JICTIEPCHBIX CHCTEM B
XUMHUYECKON TEXHOIOTHHI
GroMaTepuaon

B1.B./1B.05.01

Marematuueckue
METOJAbl B XUMHUH
6romaTepHaoB

51.B.J[B.05.02

TepmoauHamuka 1
KHHETHKAa B XUMHH H
TEXHOJIOTUH
OroMaTepraon

B1.B.J1B.06.01

Mexanunueckue
MPOLIECCHI U annapaTsl
XHUMHYECKOI TEXHOJIOTHH

B1.B.J1B.06.02

MexaHnka XUuMHYECKHX
MIPOU3BOJICTB
TEXHOJIOTHH
OroMaTepuanon

B1.B.JB.07.01

JIOTONIHUTENBHBIC TJIABBI
usnueckoil XuMu1
OroMaTepuanon

B1.B.J[B.07.02

Xumnueckass KHHETHKA B
CHHTe3e OMoMaTepruasoB

B1.B.J[B.08.01

OCHOBBI KBaHTOBO
XUMHH OMOMaTEepHUaIoB

51.B./1B.08.02

BerancinrenpHbe
METOZBI B XUMUH
OroMaTepranoB
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Bnok V]|

JucuuriHbl
(Momymm)

OOIIEeKyIBTYpHBIE KOMITCTCHITHH

OobuienpodeccnoHanbHBIE
KOMITCTEHIIUH

[IpodeccronanbHbIE KOMITETEHITUH

112 |3|4|5]|6

6 |7 |8]9]10

11

16

17

18

19

20

B2.B.01(Y)

VyeOHas TpaKTHKa:
[PAaKTHKA [0 HOIYYCHHUIO
MePBUYHBIX Ipodeccro-
HAJIBHBIX YMCHHH U
HABBIKOB, B TOM YHCIIE
[EPBUYHBIX YMEHHUI 1
HABBIKOB Hay4HO-
HCCIIEI0BATEIBCKON
JISSITeIIbHOCTH

52.B.02(H)

IponsBoncTBeHHast
MPaKTHKA: HAYYHO-
HCCIIeIoBaTeIbCKast
pabora

B2.B.03(IT)

IIpoussoncTeennas
TNPaKTHKa: MPAKTHKA 110
TMOJTy4EHHIO
poQeccHOHATBHBIX
YMEHUH U onbITa
npodeccruoHanbHon
JIeATeNbHOCTU

B2.B.04(IT)

IIpenaunnomuas
IIPaKTHKa

b3.5.01

3ammTa BBITYCKHOU
KBaJIM(HUKALIMOHHOM
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B1.E.11 SonnoHgHan XRMEA
Bl EB.12 AHENTHSECEER XMHAR
B1.6.17 MpoysCcce 1 ANNEPATE DAMWSECO0A TEXHONOMAHA
B1.6.18 DOWAR XHMHYSCEER TEXHONOA
G1_EB.10 Swamorie B TEHONored SuomaTepranoe
B1.B.0E.05.01 MaTEMaTHRYECKNE METOOR B AN GHOMETEpYEnDS
B1.E.0E.05.02 TEpMOSHHEMAKE 1 FKMHETHSE § DAMAN W TEXHOR0THN GIeomams panos
B1.6.0E.06.01 MeExEnyEDnE NPOWSCos B ENNAPATE XMFMSE00N TEDHONONE
B1.6.0E.06.02 MExEnMEn XM ECHMN MPOMIS0ICTE TEXHIN0rHN SnoraTepaanos
B3.E6.01 Sa1gHTE EinyCRHaR KsannfvrEmonnof paGoTe, BKNmYan NogroTOERy K MpOUSIyPE SAUMTH M NPoUsyPy I8 T
onk-4 o e e e e e o o S oy epamies Lo SOOI o
E1_B.05 Hredopramaka
BE3.E.01 SageTa EnyoorEan ksannifurEonnoi patoTe, BEKNDYan NoGrOTOERY K MpDUSIYPE SAUETE M NPoUSgyEy I8 M
QNS ENAAEHHEM OCHOBHEIMH METORIMA, cnocofiaMu M CpencTEaMs NOMy<EsmA, XPaHeHns, nepepalfotan MHbopHawme, HaeskaMy pa00TH C KOMNEITEPOM K3 CPECTEOM ank
WTIPEENSHHA HHSODMaLsSH
G1_B6.05 Hndiopramake
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[FI— Crampwasie | Tun

|!|1 E.13 Harsaprian rpatica
|!|1 E.15 BARHTRSTERAMKE i APOHBIUARHRER BABSTRONKE
|!|1 B.04 MEanArpEEIHIE HIMIKE-TEXRIAIFLEER IS APIUEEESE B TRANEAE I BicmaTaprance
|!|1 B.13 HauEpTaTEARRER FEINETEAA B TEXRasardi SuanaTapiance
|!.! E.01 JaugiiTe BainyERnalh mBaAdEaUERHE0 PaBaTel, BLAEYER REAFOTIERY K REOUSAYEE SAWMTE W APSUBAYEY 18T

|CII'IF.-E BAADRHAER DCHORHBMY METOOAMA ZMLATH NPOWINOACTREHHORD NEPCONANE W HACENEHAR OT BOIMOHKHED! NOCIRGCTRAA BIARWA, KATACTROM, Crimmisnn: DeacTamA | QnK
|!|1 b1 EE3ORBEASETs MISNEARATE L RIETH
|!|! E.01 JaugirTa sinyesnalh measdfuiaunEnnei padetel, BLAEYER REAFOTIERY K REOUSAYEE SAWMTE W APSURAYEY 18T
|-UITﬂ..H.I:I1 MPaABHERER JACUNTS B HEEIEW-A0NE ERTYEURE

|Hn.u ABATRARNEETA: NSV EOAETERNAS-TECHEN OFMNESLaR
-1 CNOCOHHOCTHG W FOTOBHOCTHIO OCYWECTINA T TRHHOND R APOUECC B COOTRETCTRME C DEACABEEHTOM M HCNONRIOAETE TEXHASECKHE CPEGCTRE ANA NIMEDEHHA K
oCHOikE NREAMETROR TEIHONGREECKON APOLBCEE, CHOUCTE Cuifi® i MPORYIEUNRIA
|H B.OL(Y) Yaglhnian NPAKTISE: NPAKTIEE NG NEAYERING NEPETYAES APSEEECMEXBNEMEE YHERIR W HEEWNEE, § TOM YWENE NEPEITIHES YRl 1 HEEEIKSE HEYYRG-PECARASEATEALERSN AEATENEHOET
|H B.OA(M) MparassaETERHRER NPAKTVRS! RPEKTHEE NS RAMSERNG NPSEECoNOnENBREN YMEHIA # ENETE NPSEecoIomansHEd QENTEARROETH
|H B.04{Ma) Mpaaanracsnan npanTIike
|!.! E.01 JaugiiTe BainyERnalh mBaAdEaUERHE0 PaBaTel, BLAEYER REAFOTIERY K REOUSAYEE SAWMTE W APSUBAYEY 18T
FOTOHHOCTRD ADAHEHATE SHEANTHSBCKSE W HACARHHEE METOLE! RUEHWA ROCTRRMEHNRG JREEY, HCNOARDICIETY COBREMEHHEIE H@FMILIHQHHHI TEEHAAOFHN,

K2 npoacanTe odpalioncy MHOOPMELEA © HENORLIOBEHMEN NPHKNBGHLE NPOFEEMMHBY CPRACTE Cap NPOBECCHOHRNEHON ARATENBHOCTH, HENONBIORATE CHTENWE K
EOMAROTERHEE TEXHOAOTHN 1 Gazni SAirviml B chaai n MOHBMHOR CORBCTH, MAKETS APMENRAHY APSIPAME O0A DRCHTE TEOHONOIAY BCKHAY NEPAMETRON
aliopyaoBaHIA

|!|1 B.0& MEannrpoEI e HIMMKD-TEXRIAIrALECK IS NEPIYECESs B TRxREnEris BucmaTeprancs

|H B.OL(Y) Vgl APAKTISE: NPAKTILE RO NEAYEFING NEPEITYHEG APSEEEIMEXBARHEE YIERHN W HEEWREE, B TOM YWEAE AEPEITIHES YRR 1 HEEBIKEE HEYYRE - PECARSSEETEALERSN AEATENMHBET
|H B.OA(M) MpaisssaETERHRER RPAKTVRD! RPAKTHRE HZ RAMPERNG APSEEECAOnENsREN YMEHI # EATE NPSEEEDIEMANRHEN AEATEARROETH

|H B.04(MNa) MpaaanrABMREn APARTIARE

|!.! E.01 JaugiiTe BainyERnalh mBaAdEaUERHE0 PaBaTel, BLAEYER REAFOTIERY K REOUSAYEE SAWMTE W APSUBAYEY 18T

-3 FOTORHOCTRID HEROMARI0NETE HOPMETHRHEIE OKYMEHTE A0 KEYECTEY, CTAHARETHUIALAN W {IPTH¢HRIUHH ARGAYETIE W MAGEMWA, BEMEHTE BOHOHWSECHONS SHENHIE § K

MPRKTHYRCKON ARFTEMRHOCTH
|l|1 B.O2 Mpagoesasrine B TeXranarin Seansmapuance
|l|1 B.OB.01.01 Oematu MERBAXMENTE M MEPTETESFE B TEXRONGMN BroMaTepiance
|!|1 B.OB.01.02 Derosm TRAMISECHOND PEFEINEOESNIAN 1 YESEAERAR HENECTEON B Texmamard Spanarepuance
|H B.OA(M) MpanassaETEErEN NPARTVED: MEEATHRE NS RAMERING NPSEEccronansnb PMEHA # E6Ta NPSEesoMEnansHEN AENTEALNOETH
|!|! E.01 Jaugire sinyesnafh meanafursunceingi padotel, BLAEYER NSAFOTIERY K NEOUSAYEE MAWMTE W APSURAYEY I8

¥4 enocofiHoCTIAG MPHHMMETE KOHKDETHE TRGEcKHE pawaHis npn paspalioes Texsononeckin: Npousccon, ukBHpaTe TEXHHHECKHE CPRACTEE K TEXHONDIMM C K
YHETOM MONOMT-EoKHK MOCHEACTAME 1K MpHHEHEHHA

|l|l. B0 Hearard® B TEANEACT i BMoHMaTERRancE
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Hmagwz Coamgxaniin | Tum
|H. B2 Mpaeripasanis MPOUECIOR o BNRAPATIE XMHINEHER TREOCIBADIIR
|H B.OLCY) Yumlran NPAKTISE: NPAKTIEE NG NENYERD NEPETYAED NPEEEEIMERBNRRE YRERI0 W NSEWEEE, B TOM YWENE NEPEMAES YR 1 nEERIKSE FBYNE-PEEARSEEITENLERSN ARATENMHDETW
|H B.0AM) MparassaETEEAMER PPAKTVED ! MPACTHRE NZ NAMSERND NPSEECCADNANBRED PHERI # ENBTE NPSEeCoIonAnsREd AEATEARROETH
|H B.04(MNa) MpaaanraoMran NEAKTIES
|H E.01 JawgitTa BsiryERral meanvfvHauncninel padotel, BRNIEHER NSAFOTIERY K PEOUSAYPE MWMTE W NPSUBAYEY 30T
}ﬂl'l'ﬂ..ﬂ.l:ll. MPE=ABHCREN J0IFTE § HPEIEEHAAMEX CHTYSUMRE
nKes CNECOHHECTHG HENGNRIOBATY NPREMAS TEeuH DEECNICHOSTH, NPOHIBAACTRRHHON CHUTAPNM, NOHARHERA SEIONACHOCTI W HOPML CHEAH TEVAR, MIMERATE | e
CURHHRETE NEDAMET Rl APSHERSACT IHHOMD HUEDORAHMETE, YPOISA JEABAEHHOCTH W JAFEICASHHOCTH, WyME, W II-'IEPII.II-'II-'I.- SCRELLEHHOCTH MK MECT
|H B.0AM) MpairassaETERHMER RPAHTVRD! MPATIRE HZ RAMSER NG APSEEECASHANBHED! PMBHIA # EABTE NPSEEEoIoNANRREN ABATEAROETH
|H E.01 JaugiTe BnirTyERRa HBAAWEWHBUMERHSN PaBETel, BRAIEHER RSAFOTOERY K REOUSAYPR SEWMTE W APSUBAYEY 38T
|I1H-E EROEOHHOCTH HENBHABATE, HECTRSMEETE W OOVUBCTRANTS NpoRapKY SO0y AORIHIA W APOTREMMHAIK CREACTE nK
|H. B.OS MNafepatogriued NPARTUEYM HS NPEURCERM |1 SRNBPETEMN DAMASEESSH TEXRARArMN
|H B.OACM) MporassaETEerEER NPAKTVES ! MPATIES HZ NAMSERNG NPSEECCADHANBHED PMEHIA # ENBTE NPOEEcoIoNAnEHEd AEATEARROETH
|H E.01 JaugiTe BnirTyERRa HBAAWEWHBUMERHSN PaBETel, BRAIEHER RSAFOTOERY K REOUSAYPR SEWMTE W APSUBAYEY 38T
k.7 EROEOHHOCTHG APOBEEATE TEHAMBEHGE COCTOANME, OPFAHNI0RMBATY NPOANBTHHECKSE OCMOTRL W TRIYIWHA piMasT alopyacianna, roTomTe olopyaonanie ke
PEMOHTY W psssMaTe SO0pYACHIHHE 3 PEHOHTA
|H B.OAM) MporassaETEEAMER MPAKTVED ! MPACTHRE HZ NAMSERND NPSEECCADNANERED PHERI # ENBTE NPoEeCoIonansREd AERTEARROETH
|H E.01 Jawgitte BninyERral measvfasunennel padote, BLIEHER NSAFOTIERY K REOUSAYPE MAWMTE W NPIUBAYEY 30T
|I1H-E FOTORHOCTRIG K CERORHMID M BKEMMYATALMK BHOBs Baoaumore ofopyaoeans nK
|H B.0AM) MparassaETEEAMER PPAKTVED ! MPACTHRE NZ NAMSERND NPSEECCADNANBRED PHERI # ENBTE NPSEeCoIonAnsREd AEATEARROETH
|H E.01 JawgitTe BninyERral measvfvHaucninel padotel, BRNIEHER NSAFOTIERY K REOUSAYPE MWMTE W NPIUBAYEY 30T
|I1H-'! CNECCHHOCTHG BHANMIMPORITY TEXHHYECKYI GOKYMEHTEUMK, nogdrpats ofopyaonamee, roTonsTy JaREEM Ha npuolipaTanie » pamonT chopyaonmsmn ek
|E1 B.O1 Oemosu BRortsiin # yNESENERAR nparasagcTecs Svonatepranas
|H. B.1 HaugpTaTEALnan FEINETRA B TEXRaAardn SpranaTepuance
|H. B.0R.01.01 Jeroms HEFBARHENTS W MEPSETEANS B TEXROROMK BroHaTERVaNCE
|H. B.OB.01.02 Cergsu TEAMPECHErD PEFPANEOEENIR 1 YNPOEMENAR HENECTEON B TEXRAAErN SpanaTapiance
|H. B.OB.0&.01 MEdanuEoui e NPOYEEEN # BNNAPATE XMHMNEINEH TEEZNENEMME
|H. B.OB.0&.02 Mmaaniea $iiEcHAE NPESMIEDAETE TEXREnars SroraTeprancs
|H B.O2(H) MparassaETEEAMER NPAKTVES ! MEysD-EENEaaEaTaNscHan palora
|H B.OAM) MporassaETEEAMER MPAKTVED ! MPACTHRE HZ NAMSERND NPSEECCADNANERED PHERI # ENBTE NPoEeCoIonansREd AERTEARROETH
|H E.01 Jawgitte BninyERral measvfasunennel padote, BLIEHER NSAFOTIERY K REOUSAYPE MAWMTE W NPIUBAYEY 30T
|I1H-1D CnECoBHOCTHG NPOROGHTE SHAMKI ChlpkA, MATERHANON M FOTORDA NPOGYRLAN, CCYUECTRNRTE OLUEHKY PEXYARTATOR SHRNHIA nK
|H. B0 FlmcTEyHENTENEMEE METEON DM EELIra SRANIIE B TEXRanErn SnoraTeprance
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Mmagws Coamgxaniig | Tin
|H. B.OB.01L.O01 Cergeu MERBQXHENTE 1 MEPSETHARE B TEXRGNOMNA BronaTepiance
|H. B.OB.01.02 Cergeu TEXMPECHED PEFPANEOEENIA 1 YNPSEMENAR HEHECTEON B TEXMAAErN SpanaTapiance
|H. B.0B.02.01 BuiEreiTRARRER HETEHATVES B TRANOAST BranaTepvance
|H. B.OB.02.02 [AcepaTrian METEMSTIHS B TREIBNONH SnaraTepHance
|H B.O2(H) MparassaETEEAMER NPAKTVES ! MEysD-EENEaaEaTaNscHan palora
|H B.OAM) MporassaETEEAMER MPAKTVED ! MPACTHRE HZ NAMSERND NPSEECCADNANERED PHERI # ENBTE NPoEeCoIonansREd AERTEARROETH
|H E.01 Jawgitte BninyERral measvfasunennel padote, BLIEHER NSAFOTIERY K REOUSAYPE MAWMTE W NPIUBAYEY 30T
|I1H-1l. CNECCBHOCTHG BBARATE W VETRAHATE CTRACHEHHA 0T PEsrmon paliore TaxHanorn-eokore slopyaoaaH 1 NIGAMETROR TEXHANGTHHECKEND NPOUBCCH nK
|H. B2 Mpaeripasanie MPOUECIOR # BNRAPATIE XMHINEHER TROCIBADIIR
|H B.0AM) MparassaETEEAMER PPAKTVED ! MPACTHRE NZ NAMSERND NPSEECCADNANBRED PHERI # ENBTE NPSEeCoIonAnsREd AEATEARROETH
|H E.01 JawgitTa BsiryERral meanvfvHauncninel padotel, BRNIEHER NSAFOTIERY K PEOUSAYPE MWMTE W NPSUBAYEY 30T
|lu ARATEARADETA | napuHE-HEENRADEATRREREA
cnocofHoCTh NNAHWPORETE W NPOBGAHTE GIAIMHECKHE W AMHMBCKIE JECnEpHisTyl, npoaoanTs obpaliomcy ne PRIYAETATOR ¥ SUEHHEETE NOTPELHOCTH, BRlABNMATY
Mk-16 FUAOTEIS W YCTAHBRIHEETS FPAHMLE WX MEAHEHERAA, MREHEHATE HETOOM MBTEMETHHECKDND BHANHES 1 MOGRNHECREHIR, TRODETHYECKOrD W IKCEPHMENTANEHOMD nK
L=l T ELTE]
|H. B.03 Teapnn SEPARTHECTEN o MATEMAETHYECHEN STATACTINE § Texnanarik Buanarepiance
|H. B.D4 MNafepatogrive pafioTel N0 GEFEAAYEEKEA X
|H. B.OS MNafepatogriued NPARTUEYM HS NPEURCERM |1 SRNBPETEMN DAMASEESSH TEXRARArMN
|H. B.O& MEaRApOEaHIE BMdHE-TEXIAIFALEEK I A PIGEEESE B TRaHEAETd BicmaTepranae
|H. B.08 Oprasusecan xiin B Texnanary Sussarepeanas
|H. (] FlmeTEy HEHTaNsFNE METEAN MW EEELIrS BRARIIE B TEXMSASFHA SnoraTapriance
|H. Bl Mpatsripasani® SETAAEA MEWWK W SNNBPETEE B Texwanariy Buanarepiance
|H. B2 Mpatsripasanis RPOUESIOR M BNREPETIE XAHIWBING] TRGIBABIH
|!|1 B.0R.02.01 BuiEnsiTRARRER HETEHATURS B TRANEASF N BranaTepvance
|!|1 B.0R.02.02 [Wecpervan METEMSTIHS 8 TRIBNONH SnaMaTepHance
|!|1 B.0R.00.01 [enonrranes-ug raass Qs 8 rexanonis Gianaregranse
|!|1 B.0R.00.02 Aampran Gusins 8 recianon Edonaresiance
|!|1 B.OB.05.01 MaTaranTirBERNE HMETEAM B Xt SnanaTapiancs
|!|1 B.0R.05.02 TeprasHARES i AHRETIE B XM 0 TEXRasarA SeanaTeprance
|!|1 B.OB.07.01 [enandirranssuig raass $usiescesd xamdi Spanarapiancs
|!|1 B.0R.07.02 KMHNUSSLER KINETARE § EreiTEIR BroMaTeRAanE
|!|1 B.08.08.01 Oemzes RESHTOBEA Xiri Snanarapdance
|E1 B.0B.08.02 Bl Crni TRAB I METON 8 XA HonaTenance
|E2 B.O2(H) |l1p:|mumrnhll RPAKTVES! MEyusC-vICENEaaEaTRNscHAn paloTa
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Mugenc Cogepkedne Tun
E2_E.0S(M) NpoMSSoACTSEHRAR TDEKTHER: MDEKTHKE NS MONyY EMAD NPoEeOrdonaneHED YMEHREA H DNETS NpoecciDHaNEADH JEATEIRHOCTH
E2_B.04(Ma) Np=gannnoMeEan NpEKTHER
B3.B.01 SawgHTE ExiMyCoroR KEansifvkEMonnoi paGoTe, EKNDHYaR NoOGIOTOERy K MpOUsIyPe SAWATE M NPoUsgyPy I8 HTE
Ta.6.03 SmmgEriE B HETEHETARY
ne-17 rOTORHOCTEKD NE0E0OHTE CTEHGSETHEIR M CEOTHEMEEUNOHHEE HONBTAHHA MaTSOHAN0E, HEOSMHH 1 TEXHINCTHYECKRY NPOUSICOE nK
E1.B.07 NeSopatopHees paboTe No Evarqecoi xMMAd SnomaTepranas
E1.E.09 YrcTEYHENTENEHEE METTOE MMHMSECITMT JHANMIE B TEXHINCrEN SHomMaTepranos
E2_E.0S(M) NpoMSSoACTSEHRAR TDEKTHER: MDEKTHKE NS MONyY EMAD NPoEeOrdonaneHED YMEHREA H DNETS NpoecciDHaNEADH JEATEIRHOCTH
B3.B.01 SawgHTE ExiMyCoroR KEansifvkEMonnoi paGoTe, EKNDHYaR NoOGIOTOERy K MpOUsIyPe SAWATE M NPoUsgyPy I8 HTE
M-18 rOTORHOCTEKD HCMONEIOEETE SHAHHE CEOHCTE XHMHHSCKHE JNSMaHTOR, CEE.'.'I.I-IHEHHﬁ H METEDHAN0E Ha WX OCH0ES ONA DSWeHAR 23034 nde:E:EHDHEJ'IhHDﬁ ne
LEATENEHICTH
E1_E.04 NeSopaTonHees pEGSTE N0 OpraHAYECKDE XHEMEA
E1_E.08 Jprasiuscean XMMMA § TEXHOnarie SuomaTepranas
EBE1.B.14 XiMin, TEXHONOMMA @ NpUMEREHpE  GronaTepuenos
61 B.NE.04.01 PEpMAKDNOMLEDT] KTHEHES S=UpsCTES B DEKERCTEEHHEE HOpME B CMMAYE00A TExonoran Gnonetegnanos
61 E.NE.04.02 \JCHOER KONAOMIADA XHMAN SECOKDMONEY RO CORIMEEHEA i ROHLPERTHMPOEEHHEX GUCNEPOEDN OACTEN B XHMHYECKDA TEHoNoree SnomaTepranos
E1.BE.0E.05.01 METEMATHYECKAE METOOE & XAMAY GI0MaETE EnDs
EBE1.E.0E.05.02 TEpMOoHHAMMER M KAMHETHNS 5 XAMAA @ TEXHINOrAN SRomMaTe panos
B2 B.02(H) NpoMSSOACTSEHRAR MOEKTHER: HAy<HD-ACCNEL0EaTEnECKEn padoma
B2 E.03(M) NpoMSSOACTSEHRAR MOEKTHER: MJERTHKE NG MONyYErAD NpodeDmHOnaneHeD YMEHREA H DNBTA NpoeooiDRaNEHDA 1EATEaHOCTH
B2 B.04(Ma) Np=moMnnoMEan NpEETHER
E3.B.01 SagHTE EaiMyCorOR KsansfvkEMonHoi paGoTel, BRNmHan NogroTOERy K MpOUSIYPE SAUMTH M NPoUsgyPy I8 T
ne-19 FGTGEI-!‘DEI'HEI HCNONEZ0BSTE SHAHWA DCHOEHGLDD dJHSH"IECIﬂ’II TEEIF_I_HF'I ONA pelleHnE BOSHHESRILHY ¢IH3I1"IB:KHI 3034, CEMOCTOATENEHDMD I'IPHEIEPETEHH.H IZI]I-13I-'|"IEI:KH3 MK
ZHIHHH, ANA NOHAMSHEA NPMHLLHMIE FIE'SHTI’H I'IFIHEEIF{IE- H YWCTROWCTE, B TOM “9HCNe BREOGALEY 33 MpSA2ny0 KOMMETEHTHOCOTH KDHEDETHOM HaNDaBneHHR
E1_E.07 NeSopatoprees peboTe No Euaraeckol xmard SaomaTepranas
Bl E.11 Nposmiposanie G=Tanei MAWAH M STNEPETDE 5 Texsonoris Gronemepuancs
E1.E.14 Xumin, TEXHONOMMA @ NpuRERERRE GroneaTEpuEnoE
E1.E.0E.03.01 [ononHuTEnEsEE raaes dsaen = rTexsonorae Grosnereonances
E1_E.QE.03.0Z Aneoran finmiks & TexHonorne SaoneTEgnanoe
E1.E.0E.05.01 METEMATHYECKIAE HETOOE B XAMAN GI0mMaTs Enos
E1.E.0E.05.02 TEpMOSHHAMAKE M KMHETHES B XAMAA H TEXHINOrAN GieomaTs i anos
E1.E.0E.07.01 JononHuTenEsEE raaes §masececid THMEY GroraTepranDs
E1.E.0E.07.02 KMuECan KHMETAES B CHR TE3E GnoMaTegnanas
E2_E.03(M) NpoM=S0ACTEEHRAR NODEKTUEE: MPESTHEE NG MOV EAD NPoEeOciOnaneHED YMEHRA W DNETS NpoeooiDHaNEADA 1EATEIRROCTH
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Mgz Coaspxaring | Tum
|H B.04(Ma) Mpeaanraosman npakTIES
|H E01 Hawnte suryesna i meand i Heuicenah palioTel, BLAKMER NOAFOTOEY K NEOURIYRE 3ALMTE 1 NPSUBAYEY J0WMT
|l1l{-2I:I FOTORHOCTRID HEYHETE HEY-HO-TEXHUHRERYH WHBOEHALNIG, STeMacTREHHWE 1 IapyGuscmil onuiT No TRHATHCE HOCIBATIAHHA | e
|H. B.04 NaficpaTopres pafioTe N0 ORrERR-ECHER XHi
|H. B.08 Cpranvumesan xiampn B rexnonarmy Snesarepranas
|H. B.0B.01.01 Ceroes HEMBARMENTS W MAPSETEArS 8 TEXnanorik BroHeTeavance
|H. B.OB.01.02 Cergeu TEXRPECHERD PEFPAMPOEENIR B YNESEAEMAR KEMECTEON B TEXRaAErN SHanaTaprancs
|H. B.OB.0S5.01 MaTEMRTIENECENE HETEAN B Xdrri SisaMaTapvanon
|H. B.OB.0S.02 TEpHOSAFRIMARE A RARETICE B Xdrni o TERmanerdn SponaTeprance
|H B.O2(H) MparascaETERARER PRAKTVES! REywE-IEEnEaoRaTRNscan padora
|H B.OA(M) MporascaETERARER PRAKTUES! MPACTHRE M RAMSERND APSEMECADNANEFED PAERIA # BARTE NPS(EECEMENENEREN ARRTEARROETH
|H B.04(Ma) Mpeaanraosman npakTIES
|H E01 Hawnte suryesna i meand i Heuicenah palioTel, BLAKMER NOAFOTOEY K NEOURIYRE 3ALMTE 1 NPSUBAYEY J0WMT
|-HITﬂ..H.l:I! Mepasas rey-ro-TRar EEHEH ATERETYRM
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FACMFELQENEHWE KOMNETEH ¥ YusBHwd nnad Sacanapphata 180301
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	Назначение и области применения трансформаторов. Устройство и принцип действия однофазного трансформатора. Анализ электромагнитных процессов в трансформаторе, схема замещения. Потери энергии в трансформаторе. Внешние характеристики.
	2.2. Асинхронные машины.
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	1.1. Основные определения и положения.
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	1.2. Химическое производство.
	2.2. Химические процессы.
	Определение. Классификация химических процессов по различным признакам - химическим (вид химической реакции, термодинамические характеристики, схема превращений) и фазовым (число и агрегатное состояние фаз).
	2.3. Химические реакторы.
	Определение и назначение химического реактора. Реакторы в химических и нехимических отраслях промышленности. Обзор типов химических реакторов, их структурные элементы (реакционная зона, устройства ввода и вывода, смешения, разделения и распределения п...
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