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1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHas mnpodeccnoHalbHAsA o0pa3oBaTejlbHasi NPOrpaMMa BbICIIEr0
o0pa3oBaHusi — NporpaMMa NoJAroToBKH 0akajlaBpoB (Jajiee — mporpaMma 0akajaBpuara,
OOIl oOakanaBpuara), peanuzyemas (GeaepabHbIM TOCYAAPCTBEHHBIM  OFOKETHBIM
0o0pa3zoBaTeNIbHBIM  YUYPEXKJICHHEM  BbIcmiero  oOpaszoBanusi  «Poccuiickuii  XUMHKO-
TexHojorudyeckuii ynusepcuter umenu J.J1. MenneneeBa» B COOTBETCTBUH C (henepaibHbIM
rocy/lapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BbICUIET0 00pa3zoBaHusi — OakajgaBpHar IO
HanpaBiieHnt0 moarotoBku 18.03.02 «JHepro- u pecypcocOeperamoiiue mnpouecchl B
XMMHMYeCKOH TeXHOJOrMM He(TeXHMHM U OHOTeXHOJOrum», npopmwib «PanuoHalbLHOE
HCII0JIb30BAHME CHIPbEBBIX M JHEPreTHYeCKUX PecypcoBy», IMPEACTaBiseT cOoOOM KOMILIEKC
OCHOBHBIX XapaKTEpUCTUK 00pa30BaHUs U OPraHU3alIMIOHHO-TIEarornuecKux yCIOBUM, KOTOPBIN
IIpe/ICTaBJIeH B BUJE Y4eOHOIO IUIaHa, KAJIEHJApHOTO yueOHOro rpaduka, pabodyux Mmporpamm
OUCUMIUIMH (MOJyJel), OLIEHOYHbIX M METOAMYECKHMX MaTepuaioB, paboyeil mporpammsl
BOCITUTaHMsI, KaJICHAAPHOTO IJIaHA BOCIIUTATENbHON paboThl, pOpM aTTecTaluu.

1.2 HopmaTuBHbBIe JOKYMEHTHI 1Jisi pPa3pa0oTKH NporpaMmbl OakajaBpuaTa 1o
HANPAaBJIEHUIO MOATO0TOBKHU COCTABIISIOT:

- ®enepanbhblil 3aK0oH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

— [Ipukaz MwunoOpHayku Poccum ot 07.08.2020 r. Ne 923 «O06 yrBepkaeHuu
(dbeneparbHOTO TOCYIAPCTBEHHOTO 0O0pa30BaTEIbLHOTO CTAaHAApTa BBHICHIETO OOpa3oOBaHUS —
OakanaBpuar 1o HampasieHuio mnoarotoBku 18.03.02 «Juepro- u pecypcocoeperaoniye
npouecchl B XMMMYeCKOH TeXHOJIOTHH HeTexuMuu U 6uotexnoorun» (nainee — ®I'OC BO
— OakanaBpuar no HampanieHuio noarotoBku 18.03.02 «3JHepro- m pecypcocoeperaromniue
NMpouecchl B XUMHYECKOI TeXHOJIOTMU HepTeXUMUH U OMOTEXHOJIOTHN»);

- [Tpuka3z MunoOpnayku Poccun ot 05.04.2017 Ne 301 «O6 yrBepxkaenuu [lopsiaka
OpraHM3alMil M OCYIIECTBJIEHUS OOpa30BaTEeNbHOM JESATENBHOCTH 10 00pa30BaTEIbHBIM
porpamMMmam BEICIIIET0 00pa3oBaHMsI — IMporpaMMamM OakaiaBpuara, porpaMMmaM CHEIHaInTeTa,
porpaMmam MarucTpaTypbD».

- [Tpodeccronanpuplii crangapT «CHenuaiucT MO0 HAyYHO-HCCICIOBATEIBCKUM U
OTIBITHO-KOHCTPYKTOPCKUM pa3padoTKam», YTBEP)KICHHBIM NMpHKazoM MUHHCTEpCTBA Tpyda U
couuanbHoM 3amuThl Poccuiickoit @enepanuu ot 04.03.2014 Ne 121 H;

— Ilpuka3 MunucrepctBa oOpazoBanust u Hayku PD ot 23.08.2017 Ne 816 «OO0
yrBepkeHnH [lopsika MpUMEHEHHsT OpraHU3alysIMHU, OCYHIECTBISIONIMMU 00pa30BaTEIbHYIO
JEATeNbHOCTD, AIIEKTPOHHOTO OOYYeHUSs, TUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH IMpH
peanu3anuu  00pa30BaTENBHBIX MpOTpaMM» [DIeKTpoHHBIM pecypc]. Pexkum mocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nata o6pamenus: 14.04.2021).

— Ilpuka3 MunucrtepcTBa Hayku U Bbicuiero oOpa3zoBanusi Poccuiickoit ®eneparum,
MunuctepctBa mnpocsemienusi Poccuiickoit ®enepaunu ot 05.08.2020 Ne 885/390 «O
MPAaKTUYECKOW TOJrOTOBKE oOOydarommxcs» [DnekTpoHHbIM pecypc]. Pexum nocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&link 1d=0&nd=102850569&intelsearch=&firstDoc=1/
(mara ob6pamenus: 14.04.2021);

— [lonoxenne 06 opraHM3anuu ¥ UCHOJIb30BAHUM JJIEKTPOHHOTO OOydYeHus H
JMCTAaHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTUH TPH peasTu3aliiii 00pa30BaTEIbHBIX MIPOTPaMM B
(dbenepalbHOM TOCYJApCTBEHHOM OOJDKETHOM OOpa30BaTEIbHOM  YYPEKICHUU BBICIIETO
oOpa3zoBanus «Poccuiickuil XMMHKO-TeXHOIOrHueckuil yuusepcuteT umenu .M. Menneneenay,
npuHsATtoe pemenneM YyeHoro cosera PXTY wmm. .M. Menneneea ot 27 mapra 2020 r.,
npotokos Ne 9, BBeneHHoe B jelcTBue mnpukazoM pekropa PXTY um. .M. Menneneena
or27mapra 2020 r. Ne 29 OJl [Onexrponusii pecypc]. Pexum  gocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EOIDOT 2.pdf nara
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oOpatenus: 14.04.2021);

- [lonoxeHnne o NPaKTHUECKON MOArOTOBKE oOOyyaroumxcsi B (QenepalbHOM
rOCyJapCTBEHHOM  OIO/DKETHOM 00pa30BaTENBHOM  YYPEXKICHHH BBICHIETO OOpa3OBaHHS
«Poccuiicknii XMMUKO-TEXHOJOTHYeCKui yHuBepcuteT umenu .M. MenneneeBa», npuHsTOE
pemenueM Yuenoro copeta PXTY um. JI.U. MenaeneeBa ot 25.11.2020, mpotokoin Ne 4, BBesieHO
B JeiictBue npukazoMm pektopa PXTY wum. .M. MenneneeBa ot 26.11.2020 Ne 117 O/
[DneKTpOHHBII pecype]. Pexum JocTyna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie prakt podgotovka 2.pdf
nata obpamenus: 14.04.2021).

[Ipy OCBOGHMM IUCHMIUIMH W TPAaKTHK CTYAEHTHl JIOJDKHBI  HCIIOJB30BaTh
nH(popMalMOHHbIE U HH(OPMALMOHHO-00pa30BaTEIbHbIE PECYPCHl CIEIYIOIIUX IMOPTAIOB U
CalTOB:

— Cucrema ¢deaepanbHbIX 00pa3oBaTeIbHBIX MOpTAIOB. (CHcTeMa  OTKPBITOTO
obpazoBanus. Koncanrunurossiii nentp MOC OO PO [DnexktponHslii pecypc] — Pexxum goctyna:
http://www.openedu.ru/ (mata oOpamenus: 14.04.2021).

— Mudopmarnmonnas cucrema «ExanHoe 0KHO J0CTymna K 00pa30BaTEbHBIM PECypcam.
URL: http://window.edu.ru/ (nata o6pamenus: 14.04.2021).

— OD3IIO: coorBercTBue TpedoBanusam OI'OC [ DnekrpoHHBIN pecypc]| — Pexxum nocrymna:
http://fepo.i-exam.ru/ (mata ob6pamenus: 14.04.2021).

1.3 O0mas xapakTepucTHKA IPOrpaMMbl 0akajiaBpuara

Lesb10 nporpaMMbl 6aKaJaBpUaTa sBISETCS CO3AaHNE TSl 00YUAIOIINXCsl YCIOBUH ISt
nproOpeTeHus: HeoOXOAUMOTO ISl OCYHIECTBICHHS TPO(PECCHOHATBHON AEATEIIEHOCTH YPOBHSI
3HaHWH, YMEHHH, HABBIKOB, OIBITA JAEATEIBHOCTH W TIOJATOTOBKH K 3aIUTE BBIITYCKHOM
KBaJIN(DUKALIMOHHOM pabOTHL.

[Tonyyenue oOpa3oBaHus MO 00pPa30BATEIBHONW MPOTPAMME BBICIIETO OOpa30BaHUS —
nporpamMme OakanaBpuaTa JOIYCKAaeTCs TOJBKO B 00pa30BaTENbHOW OpraHW3alMd BBICIIETO
00pa3zoBaHus U HAYYHOM OpraHu3aluy (Janee — OpraHu3aIms).

OO6yuenue 1Mo 00pa30BaTENBHONW MPOTpaMME BBICHIETO OOpa30BaHUA — TMIPOTPaMMeE
OakanaBpuaTa B 00pa30BaTEIbHOM OpPraHU3allud OCYIIECTBIAECTCS B OYHOU (popme 0OydeHUsI.
O6beM mnporpammbl OakanaBpuaTa cocraBiseT 240 3aueTHBIX eAMHHUIl (Jajnee — 3.€.) BHE
3aBHCUMOCTH OT (OopMBI 00yUYEeHHS MTPUMEHSEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, pean3aIiu
nporpamMMmbl 0akajaBpuaTa C WCIIOJIB30BAaHHMEM CETEBOW (OPMBI peann3aluu MpOTrPaMMEI
OakanaBpuaTa 110 UHAUBUAYAJIbHOMY y4€OHOMY ILJIaHY.

O6beM nporpaMmbl OakajgaBpHara, peaju3yeMbli 3a OJIMH y4eOHBIN roJi, COCTaBIsSET HE
6onee 70 3.e. BHE 3aBUCUMOCTH OT (OpMbl OOyUeHHs, NPUMEHSEMbIX OOpa30BaTEIbHBIX
TEXHOJIOTUH, pealn3alliyd MpoTrpamMMbl OakajaBpHaTa € HCIOJIB30BAaHHUEM CETEBOH (OPMHI,
peanu3ali  TPOrpaMMbl  OakalaBpwara MO WHAWBHAYAIbHOMY ydeOHOMY IutaHy (3a
UCKJIIOYEHHEM YCKOPEHHOTO 00y4eHus), a pU YCKOPEHHOM o0yueHuH - He Ooiee 80 3.e.

Cpoxk nmoiydeHus: 00pa3oBaHus M0 MpoTrpaMMe OakaiaBpuara:

- B O4YHOW Qopme oOydeHHs, BKIIOYAs KaHHUKYJBI, MPEAOCTABISIEMBIX IIOCIE
MIPOXOXKJICHHSI TOCYJAPCTBEHHON UTOTOBOW aTTECTAllNH, COCTABISIET 4 roJa;

- npu 00y4EeHUH 110 WHAMBUIYAILHOMY Y9eOHOMY TUIaHy WHBaiIuIoB U jui ¢ OB3
MOXET OBITh YBEJIMYEH MO WX 3asBJICHUIO HE Oojiee yeM Ha | roja mo CpaBHEHHIO CO CPOKOM
MOJTy4eHUsT 00pa30BaHMs, YCTAHOBICHHBIM JIJISl COOTBETCTBYIOIIEH (POPMBI OOyUICHHSI.

IIpu peanuzanum nporpamMMbl OakanaBpuata OpraHuzanus BIpaBe MPUMEHSTH
AIIEKTPOHHOE 00yYeHNE, TMCTAHIIMOHHBIE 00pPa30BaTeIbHBIC TEXHOJIOT HH.

Peanmzanus mporpaMMbl GakanaBpuara ¢ MPUMEHEHHEM HCKIFOYUTEIBHO JIEKTPOHHOTO
o0y4eHHs, IUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUN HE JJOMYCKACTCS.

DneKTpoHHOE 00yUeHHe, TUCTAaHIIHOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, TIPUMEHIEMBIX
pu 00y4EeHU U WHBAIHIOB ¥ JIUI] C OTPAaHMYSHHBIMHA BO3MOKHOCTSIMH 3I0POBBSI (J1a1€€ HHBAIIU/IbI



u muia ¢ OB3), nomkHBI npeaycMaTpuBaTh BO3MOKHOCTH IpHUeMa-niepefadyn MHpopManuu B
TOCTYIHBIX I HUX (hopMax.

Peammzanmss  mporpammbel  OakanmaBpuata — ocymiectBisercs — OpraHuzamuer  Kak
CaMOCTOSITEIIEHO, TaK M TIOCPEIICTBOM CETEBOM (POPMEL.

OOpazoBarenpHas ACATENBHOCTh IO TporpamMme OakaliaBpuara OCYIIECTBIAECTCS Ha
roCyJlapcTBEHHOM si3bike Poccuiickoit denepanuu, €CiIu WHOE HE OMNPEACNICHO JIOKAJIbHBIM
HOPMaTHBHBIM aKTOM OPraHH3aIINH.

CTpykTypa nporpaMMsbl BKIFOYAET CISAYIOINE OTOKH:

- biok 1 «/lucuummuae (MOTysn)»
- biok 2 «IIpakTtuka»
- bnoxk 3 «I"ocygapcTBeHHas HTOTOBasi aTTECTALUS»

CTpykTypa nporpaMmbl 6aKajaaBpuara

CrpykTypa nporpamMmsl 6akajiaBpuaTa O6beM mporpaMmMbl 6akanaBpuaTa
u ee OJIOKOB B 3.€.
biok 1 JlcuuminHel (MOLYIIN) He menee 180
biok 2 IIpakTuka He menee 15
bnoxk 3 ['ocynapcTBeHHas NTOTOBAsI ATTECTALMS He menee 6
OO6beM nporpamMmbl OakaiaBpuara 240

[Iporpamma GakanaBpuarta JOHKHA 00ECIIEYNBATH PEATU3AIUIO JUCITUTIINH (MOITYJIEH) 1O
¢unocopun, wucropun (uctopun Poccun, BceoOiel uCTopuM), HHOCTPAHHOMY  S3BIKY,
0€30MaCHOCTH KH3HEACATEIHLHOCTH B pamMKkax bioka 1 «lucuurmimast (MOTyIm)».

[Iporpamma GakanaBpuarta AOHKHA 00ECIIEYMBATH PEeATU3AMIO JUCITUIUTHH (MOIYIICH) 1O
(bu3nyecKkoi KyabType U CHOPTY:

B 00beme He MeHee 2 3.€. B paMkax biioka 1 «/lucuurminael (MOTyn)»;

B 00beMe He MeHee 328 akaJeMUYECKUX YacOB, KOTOPBIC SBIISIOTCS 00sS3aTEIIBHBIMU IS
OCBOEHHUS, HE TIEPEBOSTCS B 3.€. U HE BKJIIOYAIOTCS B 00BbEM MporpaMMbl OakajgaBpHuara, B paMmKax
AJIEKTUBHBIX TUCHUIUIMH (MOyJeil) B 04yHON popme 0OyueHusl.

JucuumiuHel (MOIyaM) MO (U3NYECKOW KYJIbTYpE U CIIOPTY pEalU3ylOTCs B MOPSIIKE,
ycranoBiaeHHoM Opranuzanueit. s mui ¢ OB3 opranmsanius yctaHaBIMBaeT 0COOBIN MOPSIA0K
OCBOEHHUS TUCUUIUIMH (MOJyJiel) o (U3NYecKol KyJIbType U CHOPTY C Yy4E€TOM COCTOSIHHS MX
3nopoBss (https://www.muctr.ru/sveden/ovz/).

B bnox 2 «IIpakTuka» BXoaat ydeOHasi ¥ MIPOU3BOACTBEHHAs IPAKTHKa (Jajiee BMECTE -
MIPaKTUKN).

Tunel yueOHON MpaKTUKa: 03HAKOMUTEIIbHAS TPAKTHKA.

Tunel TPOM3BOJACTBEHHONW NPAKTUKH: TEXHOJOrHMUYecKas (MpPOEKTHO-TEXHOJIOIMYECKast
MIPaKTHKa); HAYYHO — HCCIeloBaTeNlbcKasi paboTa; IpeIUIIIOMHAsL.

Opranuzanys ycTaHaBIMBAeT OObEMbI NMPAKTUK KAXKIOTO TUIA M BIpaBe YCTAaHOBUTH
JIOTIOTHUTEIbHBIA TUM (TUIIBI) y4eOHOM U (UJIM) IPOU3BOICTBEHHOM MPAKTHUK.

B bnok 3 «I'ocynapcTBeHHass UTOrOBast aTT€CTAlUsD) BXOJINT:

- BBIIOJIHEHWE, TMOJArOTOBKA K NPOLEAYpE 3alluThl U 3allluTa BBITYCKHOM
KBaJIN(PUKALIMOHHOM pabOTHI.

IIpu paspaboTke mporpamMmbl OakanaBpuaTta oOydaromIMMCS — 00eCHeYrBaeTCs
BO3MOHOCTb OCBOEHHMSI JIEKTUBHBIX JUCHUIUIMH (MOIynel) U (aKyJbTaTUBHBIX TUCIUILINH
(Moymeit).

@dakynpTaTUBHBIE TUCLUIUIMHBI (MOAYJIHM) HE BKIIOYAIOTCS B 00BEM HPOrpaMMbI
OakanaBpuara.

B pamkax mnporpamMmbl OakaiaBpuaTa BBIAEISIOTCS oOs3aTenbHass 4acTb M 4acTh,
(dbopMupyemasi yuacTHUKaMu 00pa30BaTeNIbHbIX OTHOIIEHUH.




K o6s3arenbHOl yacTu nporpamMmbl OakanaBpuaTa OTHOCSTCS AUCLUIUIMHBI (MOIYIH) U
MpakTUKu, obecrneunBaronie ¢GopMHpOBaHUE  OOMIENPO(ECCUOHATBFHBIX  KOMIICTCHITHH,
onpeznenseMbix @I'OC BO.

B o0s13aTenbHyt0 4acTh IporpaMMbl OakajgaBpraTa BKIIOYAIOTCS, B TOM YHUCIIE:

JUCUMIUIMHBI (MO1yNN), YKa3aHHble B yHKTe 2.2 ®I'OC BO;

JUCUMIUIMHBL (MOIYNH) MO (U3NYECKOM KyJIbType U CIOPTY, peaju3yeMble B paMKax
bnoka 1 «/lucuunianssl (MOIYIIH)».

JucuumiuHel (MOIY/IM) U MPaKTUKU, obecrieynBaroniue GopMupoBaHUEe YHUBEPCAIbHBIX
koMmrereHiuii, omnpenensemx @OI'OC BO, a Ttakke mnopdeccoHabHBIX KOMIIETEHIHH,
onpeznensieMbix OpraHuzanueldl CaMOCTOSTENBHO, MOTYT BKIIIOYAThCS B 00SA3aTENbHYIO 4YacTh
nporpaMMbl OakanaBpuara U (WIM) B 4acTb, (POPMHUPYEMYIO yJaCTHHUKAMHU OOpa30BaTEIbHbBIX
OTHOILIEHUH.

O6beM 00s3aTenbHOM yacTu 06e3 yuera oObeMa rocyAapcTBEHHOM UTOrOBOM aTTecTanuu
JIOJIKEH COCTaBJIATh He MeHee 60 MpoLEeHTOB 00111ero oobeMa IporpaMmsbl OakanaBpuara.

Opranuzanys J0JKHA NPeloCTaBiIsITh MHBAIMAAM U junaMm ¢ OB3 (1o ux 3asBieHuIo)
BO3MOXKHOCTh OOyYeHHsI MO TMporpaMMe OakajaBpuaTa, YJYUTHIBAIOIMIEH OCOOCHHOCTH WX
NCUX0(U3UUECKOTO Ppa3BUTHUSL, HHIWBUIYaIbHBIX BO3MOXKHOCTEH U TIpU HEOOXOJIUMOCTH
obecrnieunBaroIie KOppeKLHIo HapyIEeHUI pa3BUTHS U COLIMATIBHYIO a1allTalluI0 YKa3aHHBIX JIULI.

1.4 TpeGoBaHus K MocTyNnarIEeMy

TpeboBaHus K IMOCTYMAIOUIEMY OIpPENENAOTCA (eaepaabHbIM 3aKOHOAATEILCTBOM B
obnactu oOpas3oBanusi, B ToM uucie [lopsinkoM npuema Ha oOydueHHE MO 0Opa30BaTEIbHBIM
nporpaMmaM BBICHIETO 00pa3oBaHHMsS — IporpaMMaM OakajdaBpuaTa Ha COOTBETCTBYIOIIHUN
y4eOHBI ro.

2 XAPAKTEPUCTUKA TPO®ECCHOHAJIbHOM JESATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBLIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 O6nacte npodeccHOHATBbHOM JeATENbHOCTH U cdepa mnpodheccuoHaTbHOM
NESTETFHOCTH BBIMYCKHUKOB, ocBouBIINX OOII 6akanaBpuaTa, BKIIIOYAECT:

40 CxBo3Hble BUAbI MPO(ecCHOHATBHON EATEIbHOCTH B MPOMBIIIIEHHOCTH (B cdepe
OpraHu3alliyi U MPOBEACHUSI HAYYHO-HUCCIICIOBATEIILCKAX U OTBITHO-KOHCTPYKTOPCKHUX padoT B
00J1aCTH PHEPTro- U pecypcocOEperamux MpoleccoB B XUMUIECKON TEXHOJIOTHH, HepTexuMun
1 OMOTEXHOJIOTHUN).

BEITYCKHUKH MOTYT OCYIIECTBIATH MPO(ECCHOHANBHYIO JESATEIbHOCTh B APYrHX
obnactsx npodeccuoHanbHOMN AedaTeabHOCTU U (Wn) chepax npodeccuoHalIbHOM AeATeIbHOCTH
IIPH YCIIOBUU COOTBETCTBHS YPOBHSI HX 00pPa30BaHMUS U MMOJTyYCHHBIX KOMIIETEHIHIA TPEOOBaHUSIM
K KBaIM(PUKAIIMU paOOTHUKA.

2.2 Tunsl 3ama4 ¥ 3a7a4d NpoPECCHOHATBHON JESTENbHOCTH, K KOTOPBIM TOTOBSITCS
BBIITYCKHUKH B paMkax ocBoeHus OOII 6axanaBpuara:

- Hay4HO-HUCCIIEI0BATENbCKUE (OCHOBHON);

- TEXHOJIOTUYECKUE.

2.3 OObektamu MPOGECCHOHATHHOU JEATEIHHOCTA BBITYCKHUKOB, OocBouBIINX OOII
OakanaBpuaTa, WM 00J1acThIO (00IaCTIMU) 3HAHUS SBJISIIOTCS

MPOIECChl W ammapaTtbl XUMHUYECKOW TEXHOJIOTHH, HEPTEXUMHH U OHOTEXHOJIOTHH;
MIPOMBIIIJICHHBIE YCTAaHOBKH, BKJIFOUAsi CHCTEMBl aBTOMATH3UPOBAHHOTO YIIPABIICHUS; CHCTEMBI
ABTOMATHU3UPOBAHHOTO  MPOCKTUPOBAHMS; ABTOMATHU3UPOBAHHBIC  CHCTEMBI  HAyYHBIX
HCCTIEOBAHUM; COOPY)KEHHUSI OUMCTKH CTOUHBIX BOJI M Ta30BBIX BRIOPOCOB, MEPEPAOOTKH OTXOIOB,
YTHWIM3ALUHA TEIJIOPHEPTe€TUUECKUX TOTOKOB M BTOPHUYHBIX MATEpUAJIOB; METOJBI M CPEACTBA
OIIEHKH COCTOSIHHSI OKPYXKAIOIIeH Cpelbl M 3alllUTHl €€ OT AaHTPOIOTEHHOTO BO3ACHCTBUS,



CUCTCMbl HCKYCCTBCHHOI'O HHTCIIJICKTA B XUMHAYECKOU TEXHOJIOI'UH, He(i)TGXI/IMI/II/I n
6I/IOTCXHOJ'IOFI/H/I; )ICI)’ICTBYIOHIPIG MHOT'0aCCOPTUMCHTHBLIC ITPOU3BOACTBA XUMHUYECKON U CMEKHBIX
OTpacyiell TPOMBIILIEHHOCTH.

3 CTPYKTYPA ITIPOI'PAMMbI BAKAJIABPUATA

Conepkanrie W opraHuzanus oOpazoBareiabHOTO Tporecca mpu peanusanun OOIl
BBICIIET0 00pa3oBaHUsl — OakajaBpuaT o HarpapieHHi0 1noArotoBku 18.03.02 «JHepro- u
pecypcocOeperaomme mnpoumeccbl B XMMHMYeCKOW TeXHOJOTMM He()TeXMMHMH U
OMOTEeXHOJIOTHH PETIaMEHTUPYETCS:

—y4eOHBIM IUIAHOM;

—KaJeH/IapHbIM y4eOHbBIM I'pauKoM;

—pabourMu IporpaMMaMu AUCLUHUILIINH (MOayJel);

—pabourMHU IporpaMMaMu IPAKTHK;

—IMPOrpaMMOM TOCYJTAPCTBEHHON UTOTOBOM aTTECTALINU;

—(hOoH/1aMU OLICHOYHBIX CPEJICTB;

—METOIMYECKUMH YKa3aHUsIMU 110 cooTBeTcTBYIoLIEerH OOII;

—paboueil mporpaMMoii BOCIIUTaHUS;

—KaJIeH/IapHBIM IIJJAHOM BOCIHUTATEIbHON PaOOTHI.

3.1 YueOHbIii ni1aH

VYueOnslit iian OOII OakanaBpuara BKIIOYAET €peUeHb TUCIUIUIMH (MO1yJIeH ), IPAKTHK,
aTTECTAlMOHHBIX HCIIBITAHUN ITPOMEXKYTOYHOW M TOCYJAapCTBEHHOM WTOTOBOM aTTeCTalluy
oOyuarouuxcs, APYruX BUJOB y4eOHON NEATENbHOCTU C YKa3aHHEM HX 00beMa B 3a4€THBIX
€IMHHULIaX, TI0CIeA0BaTEIbHOCTU U PACIPECIICHUs 10 epuoiaM 00y4YeHHUs; BbIAESAETCS 00beM
KOHTaKTHOI pa0oThl 00ydamluXcsi ¢ mpernojaaBareneM (IO BUIaM Yy4YeOHBIX 3aHATUN) H
CaMOCTOSITENIbHON paboThl 0OyyaroluXcsd B aKaJeMUYEeCKUX (acTpoHOMuYeckux) uacax. s
KKJOW TUCHUIUIMHBI (MOJAYJISl) U IPAKTUKU yKa3blBaeTcs (opma MPOMEKYTOYHOU aTTeCcTalluu
0o0yJaronuxcs.

VY4eOHblii M1aH NPECTABIEH B IPUIIOKEHUU.

3.2 Kanenaapublii yueOHbIi rpaguk

ITocnenoBaTenbHOCTh peaaM3alluy MpOrpaMMmbl OakajlaBpuara IO roJaM M CeMecTpaM
(BKIIIOYasi TeOpeTudeckoe 00ydeHue, MPAKTUKH, IPOMEXYTOUHbIE U TOCYAAPCTBEHHYIO HTOTOBYIO
aTTecTalliu, KaHUKYJIbl) IPUBOAUTCS B KaJ€HIApHOM yueOHOM Irpaduke.

Kanennaphsiii yueOHbI rpaduk npeacTaBieH B IPUIOKEHUU.

3.3 Paboune mporpamMMbl JUCUMILIIMH (MOTYJIei)
B OOIl O6akanaBpuaTa B MPHJIOKEHUHM NPEJICTABIECHbI BCce padouue IpOrpaMMbl
JTUCITUTIINH (MOTyJIeH).

3.4 Paboune nporpaMMsbl PaKTHK

OOII OakanaBpuara mpeIycMaTpuBaeT JOCTATOUHBIHN JUIsl POPMHUPOBAHUS, 3aKPETIICHUS U
Pa3BUTHS NMPAKTUYECKUX HABBIKOB M KOMIIETCHIIMI 00BbEeM MpakTHKH. [IpakTuka mpencraBiseT
co0o0il BUJ y4yeOHBIX 3aHATUN, HEMOCPEICTBEHHO OPHEHTHPOBAHHBIX Ha MNpo(deccHOoHaTbHO-
MPAaKTUYECKYI0 TOATOTOBKY oOydarommxcs. [IpakThka 3akperuisieT 3HaHUS W yMEHHS,
nproOpeTaeMbie 00YJaIOUINMICS B Pe3yIbTaTe OCBOCHHUS TEOPETHUECKIX KYPCOB, BRIPA0AThIBACT
MPAaKTUYECKHE HABBIKK M CHOCOOCTBYET KOMIUIEKCHOMY (OPMHUPOBAHHIO YHHBEPCAIHHBIX,
obmenpodecCHoOHANBHBIX, MPOPECCHOHANBHBIX KOMIETCHIMN oOydaroruxcs. [IporpamMmel
MPAKTUK MTPUBEIICHBI B IPHIIOKEHHH.

[Tpu peanuzauu OOII GakanaBpuara IpeIycMaTpPUBAIOTCS CIEAYIOIINE BUbI TPAKTHK:

—y4yebOHas;



—IPpOU3BOACTBCHHA.

3.4.1 YyeOHasa npakTuKa

Tum npakTUKU: 03HAKOMHTEIIbHASL.

3ajauell MPaKTUKUA SBISETCA TOJYYCHHUE TEPBUYHBIX MPO(ECCHOHATBHBIX YMEHUU |
HaBBIKOB, B TOM UHCJ€ TIEPBUYHBIX YMEHHMA U HAaBBIKOB HAyYHO-MCCIIEIOBATEIbCKOM
nesirenpHocTH. IlpakTuka ocymectsiusiercss B OBPABOBATEJIBHOM OPIAHUBALIMU na
Kadenpe memOpanHo# TexHOJOTHMU. PyKOBOJCTBO MPaKTUKOW OCYIIECTBISET IPEIOIaBaTellb
Kadenpsl MeMOpaHHON TEXHOJIOTUH, TEXHHYECKYIO MOJAEPKKY OCYIIECTBISIOT HHKEHEPHO-
TEXHUYECKUI NepCoHa 10 yueOHOMY IIPOLIECCYy.

3.4.2 [Ipon3BoACTBeHHAs] IPAKTHKA

Tun npakTUKK: TEXHOJOTHYeCKas! (IPOEKTHO-TEXHOJIOTUYECKas).

3anaveil MPakTUKK SBJISETCS MPAKTUYECKOE 3aKpPEIUICHUE U YriayOJIeHHE MOIY4YE€HHBIX B
YHUBEPCUTETE 3HAHUW IO  BOMNpPOCAM  MCIOJIb30BAHMSI  BBIYUCIUTEIBHOM  TEXHUKH,
MH(POPMAITMOHHBIX TEXHOJOTUM U CUCTEM, MPUMEHSEMBIX Ha MPEANPUITHSIX U B OpraHU3AIUIX,
M3Y4YE€HHE MAaTEMaTU4YeCcKOro, MPOrpaMMHOIO, alnapaTHOro U MHGOPMAMOHHOTO 00ecreyeHUs
YOPAaBISIOIUX CHCTEM pA3JIMYHOIO YPOBHS M Ha3HA4YeHMs, a TaKXKe IOJydeHHE OIbITa
npodeCCHOHANBHON  NIeATETLHOCTH, NpHOOpeTeHre oO0ydyaeMbIM OIbITa B HCCICAOBAHUHU
aKkTyaJlbHOM npukiaaHoi npobnemsl. [Ipakruka ocymectsisierca B PXTY um. /.M. Menneneena
U (WIK) Ha NPEANPUATHIX, C KOTOPBIMU 3aKIIIOYEHBI JJOTOBOPBI O MPAKTUYECKOM MTOATOTOBKE.

[IpakTka HPOBOAUTCS B OJHOM W3 MOJpPA3/EiICHUM Ha3BaHHBIX MNPEANPUATHNA WU
OpraHu3anyii, B 4UCIO KOTOPHIX MOTYT BXOJHUTh: OTAENbl WH()OPMALMOHHBIX TEXHOJOTMH U
nnopmaruzamnuu; IT-texnonoruit; apromaruzanuu;, otaeiasl ACYII u ACY TII; unxxenepHoie
LHEHTPbl HH(GOPMALMOHHBIX TEXHOJOIHH; BBIYMCIUTENbHBIE U HAy4YHO-HCCIIEIOBATEIbCKUE
LEHTPBI.

3.4.3 [Ipon3BoACTBeHHAs] IPAKTHKA

Tun npakTUKKU: HaydHO-HUCCIIe0BaTeNbCcKas padboTa.

3ajayeil HayyHO-MCCIEIOBATEIbCKOM pabOThl SBISETCS M3YyYEHHE KOHKPETHOTO
IIPOM3BOJICTBEHHOI0 Ipoliecca [0 pe3ysibTaTaM BbIOpaHHOrO O0OBEKTa JUId Hay4yHO-
HCCIEA0BATENBCKON WIIN IPOEKTHOM JIEATEIbHOCTH; N3yYEHUE CUCTEMBI YIIPABICHHS KA4€CTBOM
MPOJIYKIIMH, TEXHUKO-?KOHOMUYECKUX MOKa3aTesiel, MEpOIIPUITHI 10 TEXHUKE 0€3011aCHOCTU U
OXpaHE OKPYKAIIIEH Cpelbl; NMPHOOpPETeHHE HEOOXOAMMBIX MPAKTUUYECKHX HABBIKOB IS
BBITIOJTHEHHUST BBIMMYCKHOW KBalM(uKanoHHON paboThl. HayuHo-uccnemoBatenbckasi paboTa
ocymectBisiercss B OPTAHU3ALIMUN na Kadenpe meMOpaHHOM TEXHOJIOTUU W/WUIU B OJJHOM U3
MOJPA3ACIICHUN NPEIIPUATUSA, OpPraHM3aluil, C KOTOPBIMU 3aKJIIOYEHBl COOTBETCTBYIOIIWE
JOTOBOPBI O IPAKTUYECKOM TMOArOTOBKE, B YHCJIO KOTOPBIX MOTYT BXOJMUTb: OTJIEJbI
MH(OPMALIMOHHBIX TEXHOJOTHH U uHpopMaTuzauuu; IT-TexHosornit; aBTOMaTU3aluu; OTAEIbI
ACYII u ACY TII; unxkeHepHble LHEHTPbl HHHOPMALIUOHHBIX TEXHOJIOIHM; BHIYMCIUTENIbHbBIE U
Hay4HO-HCCIIEA0BATENbCKIAE HEHTPBI.



3.4.4 llpon3BoACTBeHHAs] IPAKTUKA

Tun npakTUKY: NpeIUIIIIOMHAs TPAKTHKA.

3aayeil MPakTUKK SBJISETCS MaKCUMalIbHOE MPHUOIMKEHNE K BBIIOJHEHUIO BBITYCKHOM
KBaJIN(UKAIIMOHHOM paboThl, T.€. MOJAPOOHOE 3HAKOMCTBO C O0OBEKTOM HMH(OpPMAaTU3aLUHU, €TO0
O0COOEHHOCTSIMH, Y3KUMU MECTaMHU M HEAOCTaTKaMu paboThl; cOOp HE0OXoauMoll nHpopmanuu,
KoTopass 3areM OyAeT HCIOJIb30BaHa IPU PELICHUM MPaKTUYECKOW HWH)KEHEPHOW 3a/lauM.
[Ipaktuka ocymectBisercas B PXTY wum. JI.U. Menneneea u (wiM) Ha MNOPEANpUATHSX, C
KOTOPBIMH 3aKJIFOUEHBI JIOTOBOPHI O MPAKTUUECKON MOJITOTOBKE.

[IpakTka HPOBOAUTCS B OJHOM W3 MOJPA3/EiICHUN HAa3BAaHHBIX MNPEANPUATHNH WIH
OpraHu3anyii, B 4UCJIO KOTOPBIX MOTYT BXOJHUTh: OTAENbl WH()OPMALMOHHBIX TEXHOJIOTMH U
nnopmaruzamuu; [T-texnonoruit; apromaruzanuu; otaeiasl ACYII u ACY TII; unxenepHbie
LHEHTpbl HHGOPMALMOHHBIX TEXHOJOTHH; BBIYMCIUTENbHbBIE U Hay4YHO-HCCIIEIOBATEIbCKUE
LEHTPbI

Brei6op MecT mpoxokaeHus MNpakTUK JUIsl JIML C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBbsI MPOU3BOAMUTCA C YYETOM COCTOSIHHMS 30pOBbS OOYydaroIIMUXCsl U TPEOOBAHUAMU IIO
JOCTYITHOCTH.

3.5 Ilporpamma rocyaapcrBeHHoi utorosoii arrecranuu ('MA)

[IporpamMmma rocynapCTBEHHOW HTOTOBOM aTTecTaruu siBisieTcss nmpuioxenueM kK OOIT
OakanaBpuara.

B rocymapcTBeHHYI0 HWTOTOBYIO aTTECTallMIO BXOJIAT BBIMOJHEHHE, TOJArOTOBKA K
MPOIIEAYPE 3AIIUTHI U 3aIIUTA BHITYCKHON KBaTM(UKAIIMOHHON PabOTHI.

3.6 ®oup oueHouHbIx cpenacts (POC)

®OC cozmaercs B cootrBerctBUU ¢ TpeboBanusamu DPI'OC BO mna arrecranuu
oOyJaromuxcss Ha COOTBETCTBHE WX YYEOHBIX JOCTHKCHHH TMOSTAITHBIM TpeOOBAHHUSIM
cootBercTByomeir OOIl OakanaBpuara Juis MPOBEAEHUS TEKYLIEro OICHUBAHHS, a TakKke
MPOMEXKYTOUHOM aTTecTaruu oOydatonuxcs. DOC sABISIETCS COCTAaBHOW 4YacThI0O HOPMATHBHO-
METOJUYECKOr0 00eCIeYeHHs] CHUCTEMbl OLIEHKM KayecTBa ocBoeHMsi oOywaromumucs OOII,
BxoauT B coctaB OOII GakanaBpuara.

@®OC — KOMIUIEKT METOJANYECKUX MaTepUAIOB, HOPMHUPYIOUINX TPOIIETYPhl OIEHUBAHUS
pe3yiabTaToB  OOy4eHHWs, T.e. YCTAHOBICHHS COOTBETCTBUS  YYE€OHBIX  JOCTH)KCHUH
3alUIAaHMPOBAHHBIM pe3yibTaTaM oOyueHuss W TpedoBanusm OOIl OGakanaBpmarta, padboumx
MPOrpaMM JUCIUIUIMH (MOJYJeH) U MpaKTHUK.

®OC chopmupoBaH Ha OCHOBE KIIFOUEBBIX IPUHIIUIIOB OLIEHUBAHUSA:

— BQJIUAHOCTH: OOBEKTHI OIEHKH JOJDKHBI COOTBETCTBOBATH IOCTABJICHHBIM IEIISIM
00y4eHMS;

— HaIeKHOCTH: WCIIOJB30BaHUE E€AMHOOOPA3HBIX CTAaHIAPTOB W KPUTEPHEB JUIS
OIICHUBAHMUS JIOCTHKCHHIA;

— 00BEKTUBHOCTH: pa3HbIe 00YJaIONIHECs TOJKHBI IMETh PAaBHBIE BO3MOKHOCTH JJOOUTHCS
ycrexa.

®OC no nucuuruiiHaM, npaktukam, ['IA npuBeeHsl B IPUIOKEHUU.

WuBanuaaM u MnaMm ¢ OrpaHUYeHHBIMH BO3MOKHOCTSMH 3I0POBBS (IT0 WX 3asBICHHIO)
IpenocTaBisieTcs BO3MOKHOCTh o0yueHus no OOII OakanaBpuara, yduThIBaroIed 0COOEHHOCTH
UX TICUXO(M3UYECKOTO pPa3BHUTHUS, WHAWBHIYAILHBIX BO3MOXXHOCTEH M, MPH HEOOXOIMMOCTH,
o0ecrieunBaromell KOPPEKIHIO0 HAPYIICHUI Pa3BUTHS U COIMATBHYIO aIlalTAlUIO.



3.7. PaGoyasi nporpaMmMa BOCIIUTAHUA

Pabouass mporpamma BocnuTaHus, pa3paboTaHHas U yTBEpKJeHHas oOpa3oBaTelbHOI
OopraHu3anueii, ompenenseT KOMIUIEKC OCHOBHBIX XapaKTEpUCTHK OCYILECTBIsSEMON B
00pa3oBaTe/IbHON OpraHu3alMyd BOCHHUTATEIbLHOW pPAa0OTHI IO COOTBETCTBYIOLIEH OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMe:

— LeJb, 33/1a4, OCHOBHbIE HAIPaBJIEHUS U TEMbI BOCIIUTATEIbHON pabOThI;

— BO3MOXHbI€ (OPMBI, CpeACTBAa U METOJbl BOCIUTAHUS, BKJIKOYAs MHCIIOIb30BaHHE
BOCITUTATENILHOTO MOTEHIIMAla AUCIUIUINH (MOayel);

— HOJAXOJbl K MHAWBHyaIU3alUU COJCP)KAHUS BOCIUTAHUS C YYETOM OCOOEHHOCTEH
00yJaronmxcs;

— moka3atenu 3PQPEKTUBHOCTH BOCHUTATENIBbHOW pabOThl, B TOM YHWCJE IUIAHUPYEMBbIE
JIMYHOCTHBIE PE3yIbTaThl BOCIUTAHUS, U NHbIE KOMIIOHEHTHI.

3.8. KajiennapHblii JIaH BOCIIUTATEIbHOI padoThI

Kanenmapuplii mnaH BOCHMTATEIbHOW pabOThl, pa3paOOTaHHBIA U YTBEPKJEHHBIN
o0pa3oBaTesIbHOM OpraHu3anue, coAepPKUT KOHKPETHBIH NEepeYeHb COOBITUH U MEpONpUSITHUI
BOCITUTATENIbHOM HaIIPaBICHHOCTH, KOTOpPbIE OPraHU3YIOTCSI M IMPOBOJATCS 0O0pa30BaTEIbHOM
opraHuzanueil U (WiaM) B KOTOpPbIX OOpa3oBaTeibHas OpraHu3alMsl MPUHUMAeT y4yacThe, B
COOTBETCTBUU C OCHOBHBIMH HaNpaBJICHUSIMH U TEMaMH BOCIUTATEIbHON pabOThl, BEIOpaHHBIMU
dbopmamu, cpeICTBAMU U METOAAMH BOCIIUTAHMSI B yU€OHOM ro/1y WU Ieproie 00yueHUsl.

4 PE3YJIBTATBI OCBOEHMUSA NTPOI'PAMMbI BAKAJIABPUATA

CoBOKYIHBIN 0XUAAEMbIIl pe3yabTaT 00pazoBaHus Mo 3aBepiieHun ocBoeHus OOII
OakanaBpuaTa OIpeAesieTcss NpUOoOpeTaeMbIMU BBITYCKHUKOM KOMIIETEHLUSIMU, T.€. €ro
CIIOCOOHOCTSIMU IPUMEHSATh 3HAHUSA, YMEHUS, HaBbIKM U JIMYHbIE KAUeCTBA B COOTBETCTBUU C
3a/la4yaMM poeCCUOHATBHON AESTEIbHOCTH.

B pesynbrare ocBoenuss OOIl OakanaBpuaTta Yy BBIIYCKHHUKA JIOJDKHBI  OBIThH
chopMupOBaHbl YHUBEPCATIbHEIE, 001IeTIpodeCCHOHATIbHBIC B TIPO(EeCCHOHaTbHBIE KOMITETCHITHH.

Brimyckuuk, ocouBimit OOI, nomxen o01aaaTh CleayrOIMMU KOMITETCHIIHSIMHU.

4.1 YﬂuBepcaﬂbele KOMIICTCHIIMHA BBIITYCKHUKOB U HHAUKATOPBI UX TOCTHKCHUS

H3 coomeemcmeyrwuiezo ®I'OC BO u YII, nanpumep

HaumenoBanune
Konx 1 HaumeHnoBanue Koa n HammMeHOBaHHE MHANKATOPA
KaTteropuu (Tpymibl)
VK noctrmxkenus YK
VK
VK-1.1 3HaeT METOIbI TIOMCKa,

KPUTHYECKOIO  aHalM3a U CUHTe3a
uH(popMallUuy, HNPUMEHEHUS CHUCTEMHOIO
YK-1. Croco0eH | mojaxoJa, OCHOBaHHOIO Ha  Hay4yHOM
OCYILIECTBJISITh TIOUCK, | MUPOBO33PEHUM IIPU  PEIICHUU  3ajad
KPUTHYECKUH aHaIu3 U | IPOPEeCCUOHATbHON AEATEIbHOCTH;

cuHTte3 wuHpopmanuy, | YK-1.2  VYmeer ananuzupoBaTh 3ajauy,
MIPUMEHSTh BBIJIENISAS €€ 0a30BbI€ COCTaBIIAIOLINE;
cucteMHbli  moaxon | YK-1.3 VYMmeer HaxoauTh M KpPUTHYECKH
L pelIeHUs | aHAIU3UPOBATh uHpopmMaluto,
MIOCTABJICHHBIX 33J]a4 | HEOOXOAUMYIO JUIsl PELLIEHUs IOCTaBICHHOMN
3ajauy;

VK-1.4 VYmeer omnpenensiTh U OLIEHUBAThH
BapUaHThl BO3MOXKHBIX PEIlICHUH 3a]1auu;

CucreMHoe u
KPUTHYECKOE
MBIIIJICHUC
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VYK-1.5 Bnageer HaBbIKaMH pacCMOTPEHUS
BO3MOXHBIX BAapUaHTOB pEIICHUs 3a/auH,
OIICHUBAHMSI UX JIOCTOMHCTBA Y HEJJOCTATKH.

Pazpabotka n
peanu3anys MpoeKTOB

YK-2. Crniocoben
OTIPENEIATh Kpyr
3ajad = B paMKax
ITIOCTaBJICHHOM LEIU U
BBIOMpATh
ONITUMAITEHBIC
CHOCOOBI UX pelIeHus,
UCXOMs u3
JNENCTBYIOLIUX
MIPABOBBIX HOPM,

HUMEIOIUXCA PECYPCOB
Y OTPaHUYEHUHN

YK-2.1 3HaeT OpaBWwiIa U
YCIIOBHOCTH npu BBITIOJTHEHUH
KOHCTPYKTOPCKOW JOKYMEHTAIMU MPOEKTa;
YK-2.2 3Haer OCHOBBI
pacueta Ha NPOYHOCTb, IKECTKOCTb H
YCTOWYMBOCTb 3JIEMEHTOB 000PYAOBAHUS
XUMHUYECKON MPOMBIIITICHHOCTH;

YK-2.3 3Haer
TEXHOJIOTHYCCKHUE PacuCThL arrapaTroB
XUMHYECKOH IIPOMBIIIJIICHHOCTH;

VYK-2.4 YMeer  onpeneniars
OKHNIJACMBIC PE3YIIbTAThI HNPOCKTHPOBAHUSA
JJIEMEHTOB  OOOpYIOBAaHHS  XHUMHUYECKOU
IMPOMBIIIJICHHOCTH;

YK-2.5 YMeer  onpeneniars
croco0 pelieHus KOHKPETHOM  3aJayu

MIPOEKTa, BbIOMpAsi ONTUMAJIbHBIA CIOCO0 U
UCXOJsl M3 JICHCTBYIOIIMX TMPaBUI H
IPaHUYHBIX YCIIOBUH TIPU BBINOJIHEHUH
MIPOEKTHON JOKYMEHTAllMM U HMEIOUIUXCS
PECYpPCOB U OIrpaHUYEHUI;

YK-2.6 Ymeer peuarhb
KOHKpETHBIE 3aJjaud MpoeKTa TpeOyemoro
KayecTBa U 3a YCTAaHOBJIEHHOE BpeMS;

YK-2.7 YmMmeer yOJIMYHO
MPEICTABIATh pe3yIbTATHI pereHus
KOHKPETHOM 3aa4 MPOEKTa;

VK-2.8 Brnaneer cnocobamu u
npueMaMu  HM300paXEeHUsT  DJIEMEHTOB

XUMHUYECKOTO O000pyIOBaHMUS B OJHON W3
rpaduyecKux cucTem;

VK-2.9 Bnageer Meromammu
MEXaHUKH TPUMEHHUTEIBHO K pacueTam
anmnapaToB XUMHYECKOU MPOMBIILIEHHOCTH;
VK-2.10 Bmageer  HaBBIKAMH
MPOCKTUPOBAHUSL TPOCTEHINIMX aIapaToB
XUMHUYECKON MTPOMBIIIIICHHOCTH.

Komangnas pabora u
JUJEPCTBO

VK-3. Cnocoben
OCYIIECTBIISATh
COILIMAJILHOE
B3anMMOJICHICTBIIE u

pCaIN30BbIBATH CBOIO
POJIb B KOMaH/IEC

YK-3.1 3HaeT W TIOHHMAET
OCOOCHHOCTM  NOBEAEHUA  paOOTHUKOB
NPEIPUATHI XUMHAYECKON
MIPOMBIIIJICHHOCTH;

YK-3.2 3HaeT OCHOBHBIE

THUIIBI  COIMMAIBHBIX B3aUMOACUCTBUM U
COILIMAJIEHO-TICUXOJIOTHYECKHUE KpUTEpUHU
3¢ (GEeKTUBHOCTHU YIIPaBJIEHUS KOJIEKTUBOM;
VK-3.3 Vmeer

B3aMMOJICHICTBOBATh C JAPYTUMH YJICHAMU
KOMaH/Jbl, B TOM UYHCJE YYacTBOBAaTh B
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obmene wuH(bopmanuen, 3HAHUSAMH U
OTIBITOM;

YK-3.4 YMeeT HCHONIB30BaTh
COBPEMCHHBIC COIMATILHO-

MICUXOJIOTUYECKHE TEXHOJIOTHHU YIIPABIICHUS
KOJUICKTHBOM;

YK-3.5 Brnaneer ocHOBHBIMH
MeToJJaMH cOopa W aHaM3a HWHPOpPMAIUH,
CrocoOCTBYIOMIEH Pa3BUTHIO o0meit
KYJIBTYPBI ¥ COIMATH3AIH JTUTHOCTH;

KomMmyHnukanus

YK-4. Crniocoben
OCYILIECTBIISTh
JIEJIOBYIO
KOMMYHHUKAITUIO B
YCTHOW M MUCHbMEHHOMN
dhopmax Ha
rocy/1apCTBEHHOM
SI3BIKE Poccuiickoit
denepanun u
MHOCTPaHHOM(BIX)
A3bIKe(ax)

VK-3.6 Bnageer cmocobamu
MOTHBAallMM  YIEHOB  KOJUIEKTHBAa K
JUYHOCTHOMY M Npo(ecCHOHATbHOMY
Pa3BHTHIO.

VK-4.1 3Haer OCHOBHBEIC
CIIOCOOBI  COYETAEMOCTH  JIGKCHYECKHX
EIIMHULI u OCHOBHBIE

CIIOBOOOpa30BaTEIbHBIC MOJCIH, PYCCKHE
3KBHUBAJICHTHI OCHOBHBIX CJIOB U BI)Ipa)KeHI/Iﬁ
npodecCuoHANBHON pedH;

VK-4.2 3HaeT OCHOBHEIC
MpUeMbl U METOABl pedepupoBaHus U
AHHOTUPOBAHUS JTUTEpaTyphI 1o
CHENUAaIbHOCTH, TPUEMBl  paboThl  C
OPUTHHAIBHOU JINTEPATYPOI o
CIIEI[UAJIbHOCTH;

YK-4.3 3HaeT MacCUBHYIO U
aKTUBHYIO  JICKCHKY, B TOM  YHCIE,
00IIeHAYYHYIO u CIEIUATbHYIO
TEPMHUHOJIOTHIO, HEOOXOUMYIO VIS
penieHus: CTaHAAPTHBIX KOMMYHUKATHBHBIX
3aj1a4;

VK-4.4 VMeeT HCIOJIb30BaTh

MH(OPMaLIMOHHO-KOMMYHUKAIIUOHHbIE

TEXHOJIOTUM TIpU TOUCKE HEeoOX0IuMOM
uHpopMaluu B TpOLECCE  PEIICHUS
CTaHJAPTHBIX KOMMYHHUKAaTHUBHBIX 3a/1a4 Ha
rOCyJapCTBEHHOM M MHOCTPAaHHOM $I3bIKaX;

YK-4.5 Ymeer pabotath
OPUTHHAIBHOU JIUTEPATYPOI o
CHEIHAIbHOCTH CO CIIOBapeEM;

YK-4.6 Bnageer  BenenHuem
JIEJIOBOM  IIEPENUCKM HAa HHOCTPAaHHOM
A3BIKE, pedeBoit NEeSITENIbHOCTBIO

NPUMEHUTENBHO K cdepe ObITOBOM U
npodecCHOHATBHON KOMMYHUKAITUH;
YK-4.7 Bnageer  BenenHuem
Ji (S ():10) 7 MIEPENNCKU c y4EeTOM
0COOEHHOCTEHN CTUIIMCTUKYU O(UIIUATBHBIX U
HEO(PHUIIUATBHBIX TTHCEM, COMOKYIIBTYPHBIX
pasnuunii B popmare KOpPECHOHIACHIINN Ha
rOCyJapCTBEHHOM M HHOCTPAHHOM SI3BIKaX;
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YK-4.8 Brnageer HaBbiKaMu
peUeBOil NIEATENTPHOCTH TPUMEHHTEIBHO K
chepe ObITOBOM U mpodecCHOHATbHON
KOMMYHUKAIIMH, OCHOBAMH  IyOJIUYHOMN

peun;
YK-4.9 Brnageer  ocHoBHO#
WHOSI3bIYHOM TEPMHUHOJIOTUEN

CHEIHaIbHOCTH, OCHOBaMU pedepupoBaHus
U aHHOTUPOBAHMSI  JIUTEPATYypHl IO
CICIIMAJIBHOCTH.

MexKynbTypHOE
B3aNMOJICHCTBHE

YK-5. Cnocoben
BOCIIPUHUMATDH
MCXKKYJIbTYPHOC
pazHooOpasue
obmecTBa B
COIMAITLHO-
HUCTOPUYCCKOM,
ITHUYCCKOM )51
¢dbunocodcrom
KOHTCKCTax

YK-5.1 3HaeT OCHOBHBIE
3aKOHOMEPHOCTH MCTOPHUYECKOTO Tporiecca
M 3TaIbl HCTOPUYIECKOTO pa3BuTus Poccum;
YK-5.2 3Haer
ATHOKYJIBTYPHBIC " COITMAITEHO-
MOJIMTHYECKUE  TPOLECCHl  CTAHOBJICHUS
POCCHICKOM rOCYIapCTBEHHOCTH;

YK-5.3 3HaeT MecTo U pPoJjb
Poccun B wucTropum dYenmoBedecTBa W B
COBPEMEHHOM MHDE;

YK-5.4 3HaeT OCHOBHBIC
pasgensl W HampaBieHUS QuiIocopuu, a
TaKKe METOJbl M TpHeMbl (uocodckoro
aHanu3a npoosuem;

YK-5.5 3HaeT HpPaBCTBEHHbIE
[EHHOCTH, TIPEJCTABICHUS O COBEPIICHHOM
YeJIOBEKE B PA3IMYHBIX KYJIbTYPaX;

YK-5.6 YMeeT OCMBICIIUBATh
COLMATBHO-TIOJIUTHYECKHE MIPOIIECCHI,
COOBITHSI M sIBICHUSI B Poccum M MHUpOBOM
co00IIeCcTBE B MX TUHAMUKE U B3aMMOCBSI3H,
PYKOBOJICTBYSICH ~ NPHHIUIIAMH  HAYYHOUH
0OBEKTHBHOCTH U HICTOPU3MA;

YK-5.7 Ymeer dopmupoBaTh
" apryMEHTHPOBAHHO OTCTanBaTh
COOCTBEHHYIO TO3UIMI0 [0 Pa3IUnYHbIM
npoOiemMaM UCTOPUU;

YK-5.8 YMeeT noHuUMaTh U
aHATM3UPOBATh MHUPOBO33PEHUYECKHE,
COLMABHBIC U HHIUBHUIYaJIbHBIE TIPOOIEMBI
COBPEMEHHOM KU3HU;

YK-5.9 YmMmeer IrPaMOTHO
BECTH  JHCKYCCHIO, apryMEHTHpPOBAHHO
OTCTaMBaTh CBOIO TMO3MUIMIO 10 3HAYHMBIM
¢dunocodckum mpobIEMaM COBPEMEHHOM
KW3HU, OINUPAsCh Ha HapaOOTaHHBIA B
uctopuu ¢punocopuu Marepuall;

YK-5.10 Ymeer
KOHCTPYKTUBHO  B3aMMOJCHCTBOBATH  C
JOABMHA  C  yY4eTOM  aHaim3a  HX
COIIMOKYJIBTYPHBIX OCOOCHHOCTEH B HEISIX
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YCIICIITHOTO
npodecCHoHANBHBIX 33/1a4;
VYK-5.11 Bnaneer
MpeJICTaBICHUSIMU 00 HMCTOPUU KaK Hayke,
OCHOBaMHM UCTOPHUYCCKOI'O0 MBIIIJICHH,;
VK-5.12 Bnaneer
MMpEeaACTaBICHUSIMU 00 OCHOBHBIX JTamax B
HCTOPHHU YCJIOBCUYECTBA U UX XPOHOJIOTHUH,

BBITIOJIHEHU L

Camoopranu3zanus u
camopa3BHUTHE (B TOM
qrcie
3I0POBHECOEPEIKCHHE)

YK-6. Cnocoben
YIPaBIATH CBOUM
BpEMEHEM,
BBICTpanBaThb u
peanu30BbIBATH
TPACKTOPHIO
CaMOPa3BHUTHS Ha
OCHOBC IIPHUHIIUIIOB
o0OpazoBaHus B

TeYeHUE BCEU KU3HU

VK-5.13 Bnageer HaBbIKaMu
aHaJIN3a HCTOPUYECKUX HCTOYHHUKOB;
VK-5.14 Bnaneer HaBbIKaMu
¢dbunocockoi KyabTypbl i BBIPAOOTKH
CHCTEMHOI'O  IIEJIOCTHOIO  B3IJIsiga Ha
JIeHCTBUTEIILHOCTD.

VK-6.1 3HaeT COLIMAJILHO-
MICUXOJIOTUYCCKIE TEXHOJIOTUU PA3BUTHS H
CaMOpa3BHTHS,

VK-6.2 3HaeT CBOH

JIMYHOCTHBIE, CUTYaTHBHBIE, BPEMEHHBIE H
JIPYTHe peCypChl U UX IPEIEbL;

VK-6.3 VYMmeeT rmiaHupoBaTh U
pemaTh 3a/1auun cOoOCTBEHHOTO
npodeCCHOHANBHOTO W JIMYHOCTHOTO
pa3BUTHS;

VYK-6.4 YMmeeTr  KpUTHUYECKH

o1leHUBATh Y(PPEKTUBHOCTH UCIIOTH30BAHMS
BPEMEHH U JIPYTHX PECYPCOB IPHU PEUICHUU
MMOCTaBJICHHBIX 3a/1a4;

YK-6.5 Bnageer npuemamu
aHain3a COOCTBEHHBIX JEHCTBUM mpu
YIPaBJICHUNA KOJUJIEKTUBOM u npu
CaMOOpraHu3aluH;

YK-6.6 Bnageer

MPEIOCTABICHHBIMUA BO3MOKHOCTAMM IS
MPUOOPETEHNS HOBBIX 3HAHWW 1 HABBIKOB

YK-7. Cnocoben
MOJICPKUBATH
JOJKHBIN YPOBEHb
buzmdyecKon
MOJArOTOBJICHHOCTH
TUTSt obecrieueHus
MOJIHOLEHHO
COLMATBHOM u
npoecCuoHATBHOM
NEeSTETHHOCTH

YK-7.1 3Haer poJib u
3HaueHue (U3NYECKON KyJIbTYphl B JKHU3HU
YeJoBeKa M 00mIecTBa; BUIBI (U3NICCKUX
YIOPaKHEHUH; HAy4HO-IIPAKTUYECKUE
OCHOBBI (PU3HUECKOI KYJIbTYpHI U 3JJ0POBOTO
o0pa3a K1U3HU;

YK-7.2 YMeer noaaepKuBaTh
JOJKHBIN YPOBEHb ¢buznueckoit
MOATOTOBJICHHOCTH A oOecredyeHus
ITOJTHOLICHHOU COLIMAIBHOU u

pohecCHOHANTBHOM IEATEILHOCTH;

YK-7.3 YMeeT HCHONB30BaTh
OCHOBbI  (DM3MUECKOM  KYIbTYpbl  JJIs
OCO3HAaHHOTO BbIOOpa
3I0POBhECOEPETAIOIINX  TEXHOJOTUH ¢

Y4€TOM BHEIIHMX M BHYTPEHHHX YCIOBHMU
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peanu3anuu npo¢eCCuOHATBHOU
JIeSITCILHOCTH;

YK-7.4 Bnageer cpencrBamu
158 METOJaMHnu YerHJ'IeHI/Iﬂ 3HOpOBB$I,
(bU3UIECKOTO CaMOCOBEPIIECHCTBOBAHHSI;
JIOJDKHBIM YPOBHEM ¢buznueckoit
IMOATOTOBJICHHOCTH  JUIA  oOecreueHus
IMOJIHOIICHHOM COITMAITLHOM Hu

poheCcCHOHANTBHON IeATETLHOCTH.

VK-8 Cnocoben

VK-8.1 3Haer OCHOBHBIC
TeXHOC(EepHBIC OTACHOCTH, UX CBOKMCTBA W
XapaKTePUCTHKH;

YK-8.2 3Haer Xapaxkrep

BO3JICHCTBUS BPEHBIX U ONACHBIX (DaKTOPOB
Ha YeJI0BEKa W MPUPOIHYIO CPEIy, METOIbI
3alUThl OT HUX HPUMEHUTEIBHO K cdepe
CBOEH MPOQPECCHOHAIEHON A TEIHHOCTH;

YK-8.3 Ymeer obecrieunBaTh
Oe3omacHble W/UIM KOMQOPTHBIE YCIOBUS

co31aBaTh U | TpyJa Ha paboueM MecTe, B TOM YHUCJE C
MOJICPKUBATH B | IOMOIIBIO CPEJICTB 3AIUTHI;
nosceaHeBHon >xu3Hu | YK-8.4 VYMeeT BBIIBIATL |
51 B | YCTpaHATh  MPOOJEMBI,  CBS3aHHBIE  C
npoecCuoHAIBHOM HapyIIEHUSIMH TEXHUKH O€30MacHOCTH Ha
JEeITCILHOCTH paboueM MecTe MPUMEHUTEIBHO K cdepe
Oe3omacHble  yCJIOBHUSA | CBOEH MpodhecCHuoHaIbHOM NeITebHOCTH;
KU3HEACITEIBHOCTH YK-8.5 YMeer oCymecTBIATh
besomacrocts, JUIS COXpaHEHUs | IEHCTBH o MPEAOTBPAIICHUIO
JKH3HEICATCILHOCTH . . .
MIPUPOTHOM Cpelbl, | Ype3BBIYANHBIX CHTYAIIHIA,
oOecreucHus VK-8.6 Bnaneer
YCTOMYMBOTO Pa3BUTHS | 3aKOHOIATEILHBIMHU H HOPMAaTHUBHO-
0011ecTBa, B TOM YUCIIE | PABOBBIMU aKTaMu B oOiactu
npu yrpose 1 | 0€30MaCHOCTH M OXPaHbl OKpYXKaromen
BO3HUKHOBEHUH CpeIibl;
Ype3BBIYAHBIX YK-8.7 Bnaneer cnoco6amu n
CUTYalldii W BOCHHBIX | TEXHOJOTHUSMHU 3alIUTHl B YPE3BBIYANHBIX
KOH(IUKTOB CUTyallUsIX HM B  YCIOBHUSX BOEHHOTO
BPEMECHH;
VK-8.8 Bmageer mousaTHiiHO-
TEPMUHOJIOTUYECKUM aIllapaToM B 00iacTu
0e30I1aCHOCTH;
VK-8.9 Bmageer  HaBBIKAMH
paroHaIN3aluN npo¢eCCuOHATBHOU
JEITCALHOCTH C  IeNbl0  OoOecreueHUs
0€30MacHOCTH W 3alIUTBl  OKPYKArOMICH
Cpelibl.
VK-9. Cnocoben
HCI0J630BaTh 0a30Beie | YK-9.1 3HaeT U IOHMMAET
Hnknmro3uBHas neeKTOTOTHIECKIE 0COOCHHOCTH IOBEJICHUS YJICHOB
KOMIICTEHTHOCTh 3HaHUS B COIMAJIBLHOW | KOJUIGKTUBA  C  OTPaHUYCHHUSIMH  TIO
u 1podheCcCHOHATBLHON | 3I0POBbIO;

chepax
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VK-9.2 VYmeer
BSaHMOHeﬁCTBOBaTB C YJICHAMHU KOJIJICKTHUBA
C Ol"paHI/ILICHI/IfIMI/I 10 3I[OpOBI)IO;

YK-9.3 Bnageer npuemamu
aHaiin3a COOCTBEHHBIX JEHCTBUM mpu
OOIIEeHNM C wWIeHaMH KOJUIEKTUBA C

OTpaHUYCHHUAMMU I10 3JOPOBEBIO.

DKOHOMUYECKAs
KyJlIbTypa, B TOM
yuciie (uHaHCOBas

VYK-10.
HpI/IHI/IMaTB
000CHOBaHHbBIE
3KOHOMUYCCKUC
pCHICHI/Ifl B pa3J'II/I‘~IHI)IX

Crocoben

VK-10.1 3HaeT OCHOBBI
YKOHOMHYECKOH KYyJIbTYphl, B TOM YHCJEC
(uHaHCOBOW I'PaMOTHOCTH;

VK-10.2 VMeeT HCIOJIb30BaTh
3HAHHUSI OCHOB DKOHOMHUKH TIPU TPHHATHH
00OCHOBAaHHBIX PEUICHUH B Pa3IMIHBIX
001aCTIX IEATEIbHOCTH;

TPaMOTHOCTR obnacTax VK-10.3 Bnaneer HaBbIKaMu
JKH3HEICATCILHOCTH BBIOOpPA  DKOHOMHYECKH  OOOCHOBAHHBIX
pereHui B Pa3TUYHBIX o0nacTax
JKH3HEICATCIILHOCTH.
YK-11.1 3Haer IIPaBOBBIE
HOPMBI, dhopmupyromme HETEPIUMOE
OTHOILICHUE K KOPPYIIIHOHHOMY
VK-11. Crioco0eH | MOBEAEHUIO;
dhopmMupoBaTh VK-11.2 Ymeer
I'paxxmanckas HETEPIIUMOE peann30BbIBATh HETEPIIMMOE OTHOIICHHE K
MO3UIIUSA OTHOILICHUE K | KOPPYINIIHOHHOMY TTOBEJICHUIO B PA3TMYIHBIX
KOPPYIIITUOHHOMY cdepax IesaTeTbHOCTH;
MOBEJICHUIO VK-11.2 Vmeer

PCAIN30BbIBATE HETCPIIMMOEC OTHOLICHUC K
KOPPYILIMOHHOMY MOBEICHUIO B PA3JIMYHBIX
chepax nesTeaTbHOCTH.

4.2 Oo6menpodeccuoHalbHble KOMIETEHIMH BBIMYCKHUKOB M HMHIMKATOPBI HX

JOCTHKEHUS
HanmenoBanue
Konx 1 HaumeHnoBanue Koa n HammMeHOBaHHE MHANKATOPA
KaTteropuu (Tpymibl)
OIIK noctmkenus OIIK
OIIK

OIIK-1. Crnoco6en | OIIK-1.1 3Haer TeOpeTUYECKHE OCHOBBI
H3y4arhb, oOumieil M  HEOpraHMYecKol XUMUU H
aHATM3UPOBATH, MMOHUMAET TMPUHIIMIIBI CTPOSHUS BEIIECTBA U

HCII0JIL30BaTh MPOTEKAHUSI XUMUYECKHUX MTPOIIECCOB;
MEXaHU3MEI OIIK-1.2. 3Haer OCHOBBI KJacCUPUKALIUN
XUMHUUYECKUX PEaKLHH, | OpraHUYECKUX  COCIMHEHUM, CTpOCHUE,
EctectBenHo- MIPOUCXOISAIINX B | CLIOCOOBI MOJIYYCHHS U XUMHUYECKHE CBOMCTBA
Hay4Hasi OJATOTOBKA | TEXHOJIOTHYECKUX Pa3IUYHBIX KJIaCCOB OpPraHUYECKUX
npoueccax H | COCAUHEHUH, OCHOBHEIE MEXaHU3MbI

OKPYXAaIOIlleM  MHUpE, | IPOTEKAHUs OPTaHUYECKUX PEAKIUH;
OCHOBBIBASICh ga | OIIK-1.3. 3Haer OCHOBHBIE 3aKOHLI U
3HAHUSAX O CTPOCHHUH | COOTHOIICHUS buzmdeckoit XUMHHU
BEIIECTBA, npupojie | (XMMUYECKON TEPMOAMHAMUKH,
XUMUYECKON CBSI3M U | DJIICKTPOXUMHUHU, XUMUYECKOW  KUHETHUKH,
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CBOMCTBAX PA3IMYHBIX
KJIACCOB  XMMMYECKUX
AJIEMEHTOB,
COCAMHCHHUHN, BEIICCTB
U MaTepUasoB

OCHOBBI ()a30BbIX PaBHOBECHUIl U MEPEXOJIOB),
CHOCOOBl MX MPUMEHEHHS i1 pelIeHUs
TEOPETUYECKUX M MPUKIAIHBIX 3ajad, pojb
¢u3nyecKoil XUMHUU KaK TEOPETUYECKOrO
dbyHIaMeHTa  COBPEMEHHOM  XHUMHUU U
MPOLECCOB XUMUYECKON TEXHOJIOTHH;
OIIK-1.4. 3HaeT OCHOBHBIE 3aKOHBI U
COOTHOILIEHUS TePMOANHAMUKH
MMOBEPXHOCTHBIX SIBIICHUH, OCHOBHbIE
CBOMCTBAa JHUCIIEPCHBIX CHUCTEM, OCHOBHBIE
METO/bl  HMCCIEAOBAHMSI  IOBEPXHOCTHBIX
SIBJICHUN U TUCIIEPCHBIX CUCTEM;

OIIK-1.5 VYmMeer BBHINOJHATH OCHOBHBIC
XUMHUYECKUE OTIepallnu;

OIIK-1.6 YmMmeeT MCMOIB30BaTh XUMHUYECKUE
3aKOHBI, CIIPaBOYHbIE JTAHHBIC u
KOJIMYECTBEHHBIE COOTHOILEHUS
OpraHMYECKUX PEAareéHTOB B OPraHUYECKUX
peakuusax JUisl peuieHus: npodeccuoHaIbHbIX
3azay;

OIIK-1.7 Ymeer mporHo3upoBaTh BIIUSHHE
pa3nuuHbIX  (AKTOPOB HAa  XMMHMUYECKOE
paBHOBecue, Ha (a3oBOo€ paBHOBECHE, Ha
paBHOBECHE B pacTBOpax 3JIEKTPOJIMTOB, Ha
MOTEHITHAT AJIEKTPOJIOB u /C
raJlbBAHMYECKUX JIEMEHTOB, HA HAIIPABJICHUE
U CKOpPOCTh  XMMHYECKHX  pEaKIIMii;
COCTaBJIAITh KUHETHYECKUE YPAaBHEHHS IS
KHHETUYECKU MPOCTHIX peaxuui,
KJIacCU(PHUITUPOBATH AIEKTPOIbI "
AIIEKTPOXUMHUYECKUE 1IE€MH, TOJIb30BATHCS
CIPaBOYHOU JIUTEPAaTypoill mNo (u3nyYecKo
XHMHH;

OIIK-1.8 VYmeer mnpoBOAUTH pacueThl C
UCIIOJIb30BAHUEM OCHOBHBIX COOTHOILIEHUH
TEPMOJUHAMUKH TIOBEPXHOCTHBIX SIBJICHUN U

pacueTsl OCHOBHBIX XapaKTEepPUCTUK
JMCTIEPCHBIX CUCTEM;
OIIK-1.9 Bnageer TEOPETUUECKUMHU

METOIaMH OIINCaHUusA CBOf/iCTB HpOCTLIX nu
CJI0’KHBIX BEIIECTB Ha OCHOBE AJIEKTPOHHOTO
CTpOGHI/Ifl UX aTOMOB M TIIOJIOKCHHUSI B
[Tepuoanueckoi CUCTEME  XUMHYECKUX
3JIEMEHTOB, 3KCHepHMeHTaHBHBIMI/I
METOJIaMU  OmpeaeNieHus (U3NUYECKUX W
XUMHUYCCKUX CBOI7[CTB HeOpFaHI/I‘IGCKI/IX
COCIMHEHUH.

[IpodeccrnonanpHas
METOIOJIOTHS

OIIK-2. Cnocoben
HCII0JIb30BATh
MaTeMaTH4ECKHE,
¢buznueckue, GU3NKO-
XUMHYECKUE,

OIIK-2.1 3Haer OCHOBBI
IupepeHInaIbHOr0 ¥ MHTErpajlbHOTO
HCUYUCIICHMUS, T depeHnnaIbHbIX

YPAaBHEHUW, TEOPUU  BEPOATHOCTEH U
MaTE€MAaTHYE€CKON CTATUCTHKU;
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XUMHUYECCKHUE METOIbI
JUTSL PEIICHUS 3a]1a9
npoecCuoHATBHOM

JESITSIILHOCTH

OIIK-2.2 3HaeT MaTeMaTUIECKUe
TEOPUM M METOJbl, JIeKallue B OCHOBE
MaTeMaTHYECKUX MOJIEJIEH;

OIIK-2.3 3HaeT TEXHUYECKUE |
IpOrpaMMHBbIE CpeacTBa peanuzanuu
WHPOPMAIIMOHHBIX ~ TEXHOJIOTUH, OCHOBBI
paboThl B JIOKAJBHBIX U IVIOOANBHBIX CETSX,
TUTIOBBIE YHMCIICHHBIE METOJBI  PEUICHHUS
MaTeMaTUYEeCKUX 3a/a4 W aJTOPUTMBI HX
peanuzanuy;

OIIK-2.4 3HaeT buznveckue
OCHOBbI MEXaHUKH, (U3MKU KoJeOaHUU WU
BOJIH, OJJIGKTpUYeCTBa M  MarHeTu3Ma,
AJIEKTPOAUHAMUKH, CTATUCTUYECKON (PU3UKHU
Y TEPMOJIMHAMUKH, KBAHTOBOH (pr3HKH;
OIIK-2.5 Ymeer IIPOBOJUTH
aHayn3 (YHKLMH, peniaTb OCHOBHBIE 3a/lauM
TEOPUM BEPOATHOCTH U MaTEeMaTHYECKOM
CTaTUCTHKH, PEUIaTh YPaBHEHUS U CHCTEMBI
muddepeHnanTbHBIX YpaBHEHUH
NPUMEHHUTENIBFHO K pealibHbIM Ipoleccam,
MPUMEHSTh MAaTEMAaTHYECKHE METOIbl TpU
pelIeHNH  TUIOBBIX  MPOQECCHOHATBHBIX
3azay;

OIIK-2.6 Ymeer pabGotaTh B
KauecTBE  II0JIb30BATEISl  IEPCOHAIBHOTO
KOMIIBIOTE€pPA,  HUCIOJIb30BaTh  YHCJICHHbIE
METO/Abl Ui pEeHIeHHs MaTeMaTHUYeCKUuX
3a/la4, MCIOJb30BaTh S3bIKH U CHCTEMbI
IPOTPaMMHPOBAHUS TSt pereHust
npodecCHoHaNBHBIX 33]1a4;

OIIK-2.7 Ymeer peuarpb
TUIIOBBIE 3aJ]aul, CBSI3aHHBIE C OCHOBHBIMU
paznenamu ¢buzukwy, HCIIO0JIb30BaTh
(u3nyecKkre 3aKOHBI IIPU aHAIU3E U PEILIEHUN
po6sieM MpoPecCHOHATBHON IEATETLHOCTH;
OIIK-2.8 YMmeeT uCHoJsib30BaTh
XUMHUYECKHUE 3aKOHBI, TEPMOJUHAMUYECKUE
CIpPaBOYHbIE JAHHBIE M KOJUYECTBEHHBIE
COOTHOILIEHUSI OOLed U HEOpPraHuYecKou
XAMUU U pemeHus] TPoQecCHOHATBHBIX
3azay;

OIIK-2.9 Brnageer OCHOBaMH
(byHIaMEHTAIBHBIX MaTEMaTHYECKIX TEOPUI
" HaBBIKAMU UCIOJIBb30BaHUS
MaTeMaTUYeCKOro  ammapara;  MeToJaMu
CTaTUCTUYECKOI 00paboTKN HHPOpMALHH;
OIIK-2.10 Bianeer MEeTOJaMU
noucka u  obOMeHa uHpopmauueid B
r00ANBHBIX W JIOKAJTBHBIX KOMITBIOTEPHBIX
CeTSIX, TEXHUYCCKUMHU U MPOrPaMMHBIMH
CpeACTBaMHU 3aIlIMThl WHGOPMAIMU  TIPU
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pa60Te C KOMIIBIOTCPHBIMH CHUCTCMaMH,
BKJIIO4Yasi ITPUCMBbI aHTHBHPYCHOﬁ 3alllUTHI,

A parraius K
MPOU3BOJACTBEHHBIM
YCIOBHUSIM

OIIK-3. Cnocoben
OCYLLUECTBJIATH
poQeccuoHAIbHYIO
JCATEIBbHOCTD C
Y4eTOM
3aKOHO/IaTeIbCTBA
Poccuiickoit
denepannu, B TOM
gucie B 00JacTu
3KOHOMUKH U
9KOJIOTUH

OIIK-2.11 Bnaneer METOdaMH
MIPOBEACHUS (bu3UIeCKUX W3MEPEeHUH,
METOJaMH KOPPEKTHOM OIICHKH
MOTPEITHOCTEN npu MIPOBEACHUH
(U3MYECKOT0 IKCIIEPUMEHTA.

OIIK-3.1 3HaeT OCHOBBI

POCCUMCKONM  IPaBOBOM CHUCTEMBI "
POCCHICKOTO 3aKOHOIaTEIhCTBA, IIPABOBHIE U
HPaBCTBEHHO-3TUYECKHE HOPMBI B cdepe
pohecCHOHATBHOM JIEATETLHOCTH;

OIIK-3.2 3Haer [IpaBOBbIE
HOPMBEI, peryaupyronme OTHOIIICHHE
JelioBeKa K YeIIOBEKY, 0OIIEeCTRY,
OKpYKalollen cpere;

OIIK-3.3 3HaeT OCHOBBI
aJIMHHHCTPATHBHOTO, TPYAOBOTO u
IPaXKIAHCKOTO 3aKOHOIATEIILCTBA;

OIIK-3.4 3HaeT OCHOBHBIC
KaTeropuu M 3aKOHBI SKOHOMUKH;

OIIK-3.5 3HaeT OCHOBBI

SKOHOMMUECKOH JesITeIbHOCTU MPEANPUATHS,
€ro CTPYKTYypy M OTpacleBYIO CIEeUU(DUKY;

KJIaCCU(PUKALUIO MpeAnpUsATUI o
MIPaBOBOMY CTaTyCy;

OIIK-3.6 3Haer MOKa3aTeu
HCIIOJIb30BaHU IMPOMU3BOJACTBCHHBIX
pecypcoB U 3PGHEKTUBHOCTH JEATECITLHOCTH
NPEIIPUATHS;

OIIK-3.7 3Haer coJiep’KaHue

ATanmoB pa3pabOTKU OINEPATUBHBIX IIJIAHOB
paboThl  TEPBUYHBIX  MPOU3BOJICTBEHHBIX

MO JIpa3ICJICHU;

OIIK-3.8 3Haer (bakTopsl,
OTpEJENSANNE YCTOMYMBOCTh Ouocdepsl,
XapaKTCPUCTUKHU BO3pacTaHuA

AHTPOINOIE€HHOI0 BO3JEHCTBHS HA IPUPOLY,
I00AbHBIC  MPOOJEMBI  JKOJOTHU U
IIPHUHIMIIBI pallOHAJIBHOTI'O
IMpUPOAOIIOJIB30BaHNA, METOJbl CHHXXCHUA
X035IMCTBEHHOTO BO3JIEHCTBHS Ha Ouocdepy,
OpraHru3allMOHHBIC HW IIPAaBOBLIC CPCACTBA
OXpaHbl OKPYXAloIIeH Cpeasl, CIOCOOBI
JOCTH>KEHHS] YCTOMYMBOTO Pa3BUTHS;

OIIK-3.9 YMeer ucrob30BaTh U
COCTaBIIATh JOKYMEHTBI ~ TIPaBOBOTO
Xapakrepa, OTHOCSIITUECS K
npoecCuoHAIBHOM NEeSITETHHOCTH,

IpealpUHUMaTh HEOOXOIUMMbIE MEphl K
BOCCTaHOBJICHUIO HAPYIIEHHBIX MIPaB;
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OIIK-3.10 YMmeeT peann3oBbIBATh
mpaBa 1 cBOOObI YEJIOBEKA U I'pa)KIaHUHA B
pa3IuuHbIX chepax KUZHEAESITENbHOCTH;
OIIK-3.11 YMeer uCHoJIB30BaTh
3HaHUSI OCHOB JKOHOMHKH TIPH DPEHICHUH
IIPOM3BO/ICTBEHHBIX 3aJ1a4;

OIlK-3.12 YMeeT oCylecTBIISITh B
o0mieM BHJAE OLIEHKY AaHTPOIOr€HHOIo
BO3JCHUCTBUSA HA OKPYXKAIOIIYIO Cpeay ¢
y4eToM crenupuKu TIPUPOTHO-
KIIMMaTHYECKHUX YCIOBUI;

OIIK-3.13 YMmeeTr uCHosb30BaTh
HOPMAaTUBHO-IIPABOBbIE aKThl MpHU padoTe C
9KOJIOTHYECKOU TOKYMEHTALUEH;

OIlK-3.14 Bnageer OCHOBaMHU
XO3SIICTBEHHOI'O U IKOJIOTMYECKOTO TPaBa;

OIIK-3.15 Ymeer IIPOBOJUTD
TEXHUKO-PKOHOMHUYCCKHUN aHaJIu3
VH)KCHEPHBIX PEIICHMI;

OIIK-3.16 Bnaneer METOJaMU
pa3pabOTKX MPOU3BOJICTBEHHBIX MPOTPAMM U
MJAHOBBIX  3aJaHUW s TMEPBHYHBIX
MIPOM3BOJICTBEHHBIX TOIPA3ICIICHH;
OIIK-3.17 Bnaneer HaBBIKAMU
BHIOOpPa  DKOHOMHYECKHM  00OOCHOBAaHHBIX
penieHui c Y4E€TOM AMEIOLHXCSA
OTPaHUYECHUH;

OIIK-3.18 Bnaneer METOJaMU

BbIOOpA palMOHAJIBHOIO CHOCcO0a CHUYKEHUS
BO3JICHCTBUS HA OKPYXKAIOUIYIO Cpey.

WNudopmanrionHo-
KOMMYHUKAI[IOHHBIC
TEXHOJIOTUH JUIS
npoecCuoHAIBHOU
JESATeIbHOCTH

OIIK-4 Crniocoben
MOHUMATh TPUHIUIIBI
paboThl COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTU I u
UCIO0JIb30BaTh WX IS
pelieHus 3aza4
npoecCuoHAIBHOM
NeSITeIbHOCTH

OIIK-4.1 3naer u cobro1aeT HOPMBI
MH(POPMAITMOHHOMN 6€30TaCHOCTH B
podeCcCHOHANTBHOM IEATETLHOCTH
OIIK-4.2 Ymeer pemats HHXEHEPHO-
TEXHUYECKUE 331a4H U 33]]a91
BBIUMCIIATEIIEHOW MAaTEMaTHKH C
MPUMEHEHHEM COBPEMEHHBIX IMPOTPAMMHBIX
KOMIUIEKCOB H SI3BIKOB IPOTPaMMHUPOBAHUS
OIIK-4.3 Bnaneer cOBpeMEHHBIMU
WHGOPMAIIMOHHBIMH TEXHOJIOTHUSIMH TIPH
cbope, ananuse, 00padoTKe U
IIpeJICTaBICHUH UHPOpMAIUU
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4.3 HpO(l)eCCI/IOHaJ'IbeIe KOMIIETEHIIMA BBIITYCKHUKOB U HHAUKATOPbI UX TOCTUKCHUSA

OcHoBaHue
3anaga } OBLEKT MK OGIACTE Ko i Kon v HanmeHoBaHMe (mpoeccronanbHbIN
npodeccHoHaTBEHON MHIUKATOpa JOCTHKEHUS CTaHJapT, aHAJIU3 OIBITA)
3HAHUS HanMmeHoBanue [1IK
JEeSITEIbHOCTH IK O06001IeHHbIE TPYIOBBIC
byHKIIH
Tun 3axa4 npodeccnoHaNbHOI 1eSITeTbHOCTH: TEXHOJIOTHYEeCKU I
Beinonnenue - XUMH4eCKOe, XUMHKO- IK-1. Cioco6en I1K-1.1. 3HaeT nopsaok Amnanu3 TpeOoBaHUH K
(byHIaMEHTATBHBIX U TEXHOJIOTUYECKOE o0ecrieuynBaTh MPOBEACHUE | OpraHU3AIHH, Amnanu3 TpeOoBaHUH K
MPUKIAIHBIX paboT IIPOU3BOJICTBO TEXHOJIOTUYECKOTO IUTAaHUPOBAHUS U npoheccHoOHaTBbHBIM
IIOMCKOBOTO, Ipolecca B COOTBETCTBUU | ITPOBEJIEHUS KOMITIETEHIIUSIM,
TEOPETUYECKOTO U - CKBO3HBIE BUIbI C pErJIaMeHTOM, TEXHOJIOTUYECKOTO MPEIbSABIAEMBIM K
AKCIEPUMEHTAIBHOIO npodeccHoHaTbHON HCI0JIb30BAaTh TEXHUYECKHUE | Ipoliecca BBIITYCKHHUKaM
Xapakrepa ¢ LEeIbI0 JEATETBHOCTH B CpeICTBa 1 KOHTPOJIS [IK-1.2. Ymeer HAIpaBJIEHUS TOATOTOBKHU

OTIpe/IeTICHUS] TEXHUYECKUX
XAapaKTEPUCTUK HOBOM
TEXHUKH, a TAKKE
KOMILIEKca padoT Mo
pa3paboTke
TEXHOJOTUYECKOU
JOKYMEHTAIUU

MIPOMBIIIJICHHOCTH (B
cdepe opraHu3aIuu u
MIPOBEICHUS HAYYHO-
HCCIIEI0BATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B obOmactu
XUMHYECKOTO U XUMHUKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/JICTBA).

[1apaMeTpoB
TEXHOJIOTUYECKOTO
polrecca, CBOMCTB ChIpbs U
rOTOBOM ITPOTYKIUH,
OCYIIECTBJIATh U3MEHEHUE
[1apaMeTpOB
TEXHOJIOTUYECKOTO
rporecca Npyu U3MEHEHNUN
CBONCTB CBIPbs

HUCIIOJIBb30BaTh TCXHUYCCKUEC
CPEACTBa ISl U3MEPEHHUS
OCHOBHBIX ITApaMETPOB
TEXHOJIOTUYECKOTO
Ipolrecca, CBOMCTB ChIpbs U
MPOAYKIIUH

IIK-1.3. Baaneer
HaBbIKaAMH OcyHIeCTBJIeHI/IH
TEXHOJIOTHYECKOTO
poliecca B COOTBETCTBHH C
periamMeHToM

IIK-1.4. 3HaeT OCHOBHBIC
MIPUHIIUIIBI OpraHU3aluN
XUMHYECKOTO
MPOU3BOJCTBA, €T0
HEPaAPXUUECKOU

Ha PBIHKE TPYy/a,
00o01IeHune 3apyoesKHOTO
OTIbITA, IPOBEICHUS
KOHCYJIbTAIlUH C
BEAYIIUMH
paboToaTensmu,
00BbEeTMHEHUSMHU
paboToxareneit oTpaciu, B
KOTOpOi1 BocTpeOOBaHbI
BBIITYCKHUKH B PaMKax
HAIpPaBJICHHUS TTOATOTOBKH.

[TpodeccronanbHbI
cranaapt «Crenuanuct mno
Hay4yHO-
UCCIIEIOBATENIbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
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CTPYKTYPBL;
(bYHKIIMOHATBHBIN COCTAaB U
KOMITOHEHTBI XUMUYECKOTO
IIPOU3BO/JICTBA; OCHOBBI
TEOPUU XUMHUYECKUX
IIPOLIECCOB, METO10JIOT IO
UCCIIEIOBaHUS
B3aUMOJICHCTBHUS
IIPOLIECCOB XUMUYECKUX
MPEBPAILLECHUN U ABICHUI
IepeHoca Ha BCex
MacIITaOHBIX YPOBHSX,
TUIIOBbIE XMMUYECKHE
IIPOLIECCHI U UX
anmnapaTypHoe
odopMIIeHHE; KOHIICTIIHH
CHUHTE3a XUMHUKO-
TEXHOJIOTUYECKUX CHUCTEM;
OCHOBHBIE XUMUYECKHE
IIPOU3BOJICTBA

[IK-1.5. YMmeer BbIOpaTh
THUII PEaKTopa U paccuuTarh
TEXHOJIOTUYECKHE
napaMmeTpsl JUIsl 3a1aHHOTO
Ipolecca; ONpeesInTh
rapameTpsl ONITUMAIbHOU
OpraHM3aliy rpoiecca B
XHUMHUYECKOM PEAKTOPE;
paccuuThIBaTh OCHOBHbBIE
XapaKTEepPUCTUKU
XMMHMUECKOTO Ipolecca,
BBIOMPATh PALIMOHAIBHYIO
CXEMY MPOU3BOJACTBA

pa3paboTkam»,
YTBEPKICHHBIN [TPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUTHI
Poccniickoit denepanuu ot
04.03.2014 Ne 121 1,
O06o006meHHas TpyaOBast
byHKIHS

A. IlpoBeneHue HaydHoO-
HCCIIEIOBATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTIACIIEHBIM
paszenaM TEMBI.

A/02.5. OcytecTBineHue
BBITIOJTHEHHSI
HKCTIEPUMEHTOB U
odopMIIeHHS PE3yIIbTATOB
HCCIIEA0BaHUN U
pa3paboToK.

(ypoBeHb KBATH(UKALIMH —
5).
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3aJJAHHOTO TPOJYKTa;
OIICHUBATH
TEXHOJIOTHIECKYIO

3¢ HEeKTUBHOCTH XUMHUKO-
TEXHOJIOTHIECKOTO
nporecca

IIK-1.6. Baageer
METOJIJaMU pacuera u
aHaJIM3a MPOIIECCOB B
XUMHYECKUX PEaKTOPAX;
METOJUKOM BbIOOpa
peakTopa u pacuera
rpoiiecca B HeM; OCHOBaMH
aHaJIM3a U CHHTE3a
XUMHKO-TEXHOJIOTHYECKUX
CHCTEM; METOJUKOM
pacdeTa MaTepUalbHO-
TEIJIOBBIX 0AJIaHCOB;
METOJIJaMU pacuera
OCHOBHBIX TEXHUKO-
SKOHOMUYECKUX
ImoKazaTelieii XUMHYISCKOTr 0
MIPOU3BO/ICTBA.

[TIK-1.7. 3naet ocHOBHBIE
MOHSATHUS TEOPUH
yIpaBICHUS
TEXHOJIOTUYECKUMU
MpoIlecCaMy; CTAaTUYECKUE
Y TUHAMUYECKHE
XapaKTEPUCTHUKU OOBEKTOB
Y 3BE€HBEB YIPABJICHHUS;
OCHOBHBIE BUJIbI CUCTEM
ABTOMAaTHUYECKOTO
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peryaupoBaHus U 3aKOHBI
YIIPABJICHUS; TUIIOBBIE
CUCTEMBI aBTOMaTHYECKOTO
YIIPABJICHUS B XUMUYECKON
MIPOMBILIIEHHOCTH;
METO/Ibl U CPEACTBA
JUArHOCTUKU U KOHTPOJIS
OCHOBHBIX
TEXHOJIOTMYECKUX
1apaMeTpPOB

[TK-1.8. Ymeer onpenensrsb
OCHOBHBIE CTaTUYECKUE U
TMHAMHYECKUE
XapaKTEPUCTUKU OOBEKTOB;
BBIOMPATh PALIMOHAIBHYIO
CUCTEMY pEryJINpOBaHUs
TEXHOJIOTUYECKOTO
npolecca; BbIOUpaTh
KOHKPETHBIE TUIIBI
puOOPOB ISt
JMarHOCTUKU XUMHUKO-
TEXHOJIOTUYECKOTO
nporecca

IIK-1.9. Baaneer
METOaMU yIIPaBJICHUS
XUMHUKO-
TCXHOJOT'NYCCKUMU
cucreMaM 1 METOoJaMiu
PETYAUPOBAHUS XUMHUKO-
TCXHOJOTNYCCKUX
MIPOIIECCOB

Tun 3agau HpO(l)CCCI/IOHaJ'IbHOﬁ ACATECIbHOCTH: Hay‘lHO-I/ICCJ'IeIIOBaTeJII)CKI/Iﬁ
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Beinonnenue
(byHIaMEHTATBHBIX U
MPUKIAIHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCHEPUMEHTAIBHOIO
Xapakrepa ¢ Lelblo
OTIpEe/IeNIEHUS] TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHUKH, a TAKKe
KOMILIEKca padoT 1o
pa3paboTke
TEXHOJIOTMYECKON
JOKYMEHTaluu

XHUMHUYECKOE, XUMHKO-
TEXHOJOTUYECKOE
MPOU3BOACTBO

- CKBO3HBIE BUIEI
npodeccnoHaIBHO I
JeSITETLHOCTH B
MIPOMBIIIJICHHOCTH (B
cdepe opraHu3aIuu u
MIPOBEJICHUS] HAYIHO-
HCCIIEI0BATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B obOnactu
XUMUYECKOTO U XUMHKO-
TEXHOJIOTHIECKOTO
IIPOU3BO/JICTBA).

IIK-3. Cnocoben
MOJEIUPOBATH DPHEPTO- U
pecypcocOeperarornine
MIPOIIECCHI B
HpOMBIIHJICHHOCTI/I

[TK-3.1. 3naet meToapb
UJEeHTU(DUKAITIN
MaTEeMaTHYeCKUX OMMHUCAHUHN
SHEpro- u
pecypcocOeperarmux
MPOIIECCOB Ha OCHOBE
AKCIIEPUMEHTATBHBIX
JTAHHBIX U METOJIbI HX
OTITUMHU3AIIHH C
MIPUMEHEHHEM
AMITUPUYECKUX W/UIH
(UBHKO-XUMUYECKHIX
MOJIENIEeN

[1IK-3.2. YmeeT npuMeHsITh
METO/IbI BBIYUCIUTEIBHON
MaTeMaTHKH U
MaTeMaTHYECKON
CTaTHCTUKH TSI PEIICHUS
3aJ1a4 pacuera,
MOJICTTUPOBAHUS U
OTITUMH3AINH SHEPTO- U
pecypcocOeperaromux
IIPOLIECCOB

[1K-3.2. Bnaneer nakeTom
MIPUKJIATHBIX TPOTPaMM
Juist 00paboTKU
pe3yabTaToB
AKCIIEPUMEHTOB, H
MOJICIIUPOBAHMS,
UJCHTU(PUKAIIIYI U
ONTUMH3AIMUA SHEPTO- U
pecypcocOeperarmux
IPOIIECCOB

Amnanu3 TpeOoBaHUH K
npodeccnoHaTLHBIM
KOMITCTCHITUSIM,
NPEABSIBISIEMBIM K
BBIITYCKHUKAM
HaIpaBJICHUS TIOATOTOBKH
Ha PBIHKE TPYy/a,
00o01IeHne 3apyoesKHOTO
OTIbITA, IPOBEICHUS
KOHCYJIbTAIUH C
BEAYIIIMH
paboToaTensmu,
00beTMHEHUSMU
paboToxareneit oTpaciu, B
KOTOpOi1 BocTpeOOBaHbI
BBIITYCKHUKH B PaMKax
HAIpaBJICHUS TIOATOTOBKH

[TpodeccronanbHbI
cranaapt «Crenuanuct mno
Hay4yHO-
HCCIIEIOBATENIbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKICHHBIN IIPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHON 3aIUTHI
Poccniickoit ®enepanun
ot 04.03.2014 Ne 121 H,
O06o006meHHas TpyaoBast
byHKIHS

A. IlpoBeneHue HaydHoO-
HCCIIEIOBATENBCKUX U
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OTIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTJACIEHBIM
pasjenaM TEeMBbI.

A/02.5. OcytiecTBieHue
BBITIOJTHEHHSI
AKCTIIEPUMEHTOB U
o(opMIIeHHS PE3yIIbTATOB
HCCIIEIOBAHUH U
pa3paboToK.

(ypoBeHb KBATH(UKALIMH —
5).

HpO(l)QCCI/IOHaJII)HbIe KOMIICTCHIUU U HHAUKATOPDbI UX JOCTUKCHUSA

no HanpasJjenuio 18.03.02 Duepro- u pecypcocodeperamwiiue Npoueccbl B XUMH4YeCKOH TeXHOJIO0TMU, He)TeXuMUH U OUOTEXHOJIOTUHU
npoduins PanmoHaabHoe HCNOJIb30BAHUE CHIPHEBBIX H JHEPTeTHYECKHUX PeCypCcoB

OcHoBaHue
3anaua OOBeKT uiu .
o Konn Konx 1 HanmeHoBaHue (mpodeccronanbHbIN
npogeccuoHambHONH | 00JacThb
HanMeHoBanue [1IK nHauKaropa goctmwxkenns [1IK CTaHJapT, aHAJIU3 OIBITA)
NEeATEIbHOCTH 3HAHUA
O0600611eHHbIE TPYIOBBIE (HYHKIIUU
Tun 3aaa4 npoecCHOHAIBLHOM 1eATEJIbHOCTH: HAYYHO-HCCJIE10BATEIbCKH I
Brinosinenue - XuMuueckoe, I1K-4 Cnocoben IIK-4.1 Amnanu3 TpeOoBaHUH K
(GyHIAMEHTAIBHBIX U | XUMHKO- 000CHOBBIBATh 3HaeT TPUHIUNBI Pa3pabOTKH | MPO(ecCHOHATBHBIM KOMITETECHITHSIM,
MPUKIAIHBIX pa0OT | TEXHOJOTUYECKOE | TEXHUUYECKUE TEXHOJIOTUYECKUX MPOLIECCOB, | MPEABSABIAEMBIM K BBIITYCKHUKAM
IIOMCKOBOIO, IIPOU3BOJICTBO peuienus npu MHHOBAI[MOHHBIE METOJbl U | HAIIPABJIEHUS NOJrOTOBKU Ha PhIHKE
TEOPETUYECKOTO U pazpaboTke o0opyZoBaHue AJsl OCHAIIEHHS | TPpy/a, 0000IeHne 3apy0eKHOTO OTIbITA,
AKCHEPUMEHTAIbHOTO | - CKBO3HBIE BUJIbI | TEXHOJOTUYECKUX ITPOU3BOICTBEHHBIX JIMHUU IIPOBEJICHUS] KOHCYJIbTALlUM C BEAYILIUMHU
XapakTepa ¢ LEIbIo npoeccuoHanbHON | MpoIeccoB, BeIOuparh | ITK-4.2 paboTomarensiMu, 00beAMHEHUSIMH
OIIpEIEICHUS NEATENBHOCTH B TEXHUYECKUE VMeer 000CHOBaHHO BBIOMpATh | paboTojaTeNel oTpaciy, B KOTOPOil
TEXHUYECKUX IIPOMBILIJIEHHOCTH | CPEJCTBA U paloHaIbHbIE BOCTpeOOBaHbI BBIITYCKHUKH B paMKax
XapaKTEPUCTUK (B chepe TEXHOJIOTUU JJIs TEXHOJIOTMYECKHE MTPOLIECCHI HaIlpaBJICHUs TOATOTOBKH
HOBOM TEXHHUKH, a opraHu3anuu u MOBBIIICHUS SHEPTO- IIK-4.3
TaKKe KOMIUIEKCa IIPOBEACHUS u

26



paboT 1o pa3paboTke | HaAydHO- pecypcocOeperaronux | Bnaneer ocHoBamm pacuera | [IpodeccronansHeiii cTangapT
TEXHOJIOTUYECKOU HCCIIEIOBATENIbCKUX | TApaMETPOB. I1apaMeTpoB «CrenuanmucT 1no Hay4Ho-
JOKYMEHTaluu U OTIBITHO- SHEPTrodPPEKTUBHOCTH U | UCCIIEZIOBATEIbCKUM U OTIBITHO-
KOHCTPYKTOPCKHX pecypcocOepexeHus KOHCTPYKTOPCKHUM pa3zpaboTKam»,
paboT B obiactu YTBEPKACHHBIN NTpUKa30M MuHucrepcrsa
XUMHUYECKOTO U TpyJa ¥ cCoOManbHOM 3amuTsl Poccuiickon
XUMUKO- ®enepaunu ot 04.03.2014 Ne 121 H,
TEXHOJIOTUYECKOTO Oo6o06uienHas TpyaoBas GyHKIUs
IIPOU3BO/JICTBA). A. IlpoBenenue HaydHO-
HCCIIEIOBATENBCKUX U ONBITHO-
KOHCTPYKTOPCKHX pa3pabOTOK 110
OTJIEIbHBIM Pa3/iesaM TEMBI.
A/02.5. OcyiiecTBIeHUE BBITOJHEHUS
AKCIEPUMEHTOB U 0(popMIIEHUS
pe3yabTaTOB MCCIEA0BAHNUN U pa3pabOTOK.
(ypoBeHb KBasIM(pUKaLMu — 5).
Tun 3axa4 npodeccnoHaTbHOM 1eSITeTbHOCTH: TEXHOJOTHYeCKUH
Brinosinenue - Xumuueckoe, IIK — 5 Cnocoben IIK-5.1 Amnanu3 TpeOoBaHUH K
(GyHIAMEHTAIBHBIX U | XUMHKO- OLICHMBATh TEXHUKO- | YMEEeT UCIO0JIb30BaTh npoheccHOHATBFHBIM KOMITETSHIINSM,
MPUKIAIHBIX padOT | TEXHOJOTMYECKOE | SKOHOMHYECKOE HOpMaTUBHbIE TPEOOBaHUS MIPEIBABISEMBIM K BBIITYCKHUKAM
IIOMCKOBOTO, IIPOU3BOJICTBO COCTOSTHUE MIPUPOIOOXPAHHBIX U HaIpPaBJIEHUS IOJITOTOBKU Ha PhIHKE
TEOPETUYECKOTO U IIPOU3BO/JICTBA U (MHAHCOBBIX TOKYMEHTOB Tpyaa, 00o01IeHne 3apy0eKHOTO OTIBITa,
AKCHEPUMEHTAIbHOTO | - CKBO3HBIE BUJIBI y4acTBOBAThL B IK-5.2 IIPOBEJCHUS KOHCYJIbTAlUN C BEAYIIUMU
XapakTepa € LENbIo npodeccnoHabHOM | pa3padoTke VMeeT BHITOJHATH OajaHcoBbIe | paboToAATEISIMU, 00BETMHEHUSIMU
olpeieneHus JCATEIbHOCTH B IPEITIOKEHUH 110 pacueThl MPOU3BOJICTBA paboToateneii 0Tpaciu, B KOTOPOH
TEXHUYECKUX IPOMBIIIEHHOCTU | MOBBIICHUIO IK-5.3 BOCTpEOOBaHbBI BHIITYCKHUKH B paMKax
XapaKTEPUCTHUK (B chepe SKOHOMMYECKUX U Brnaneer HaBbIKaMu HaIpaBJIEHUS IOJITOTOBKU
HOBOM TEXHHKH, a OpraHu3aIui u MIPUPOTO0XPAHHBIX CHUCTEMaTU3aIiHl 1 0000IIeHUs
TaKXe KOMILUIEKCa [IPOBEICHUS IoKas3aTesneu HH(OPMAIIHMH TI0 [TpodeccronanbHbIN cTaHAAPT
paboT 1o pa3paboTke | HAy4HO- WCIIOJIb30BAHUIO PECYPCOB «CrenuanmucT 1no Hay4Ho-
TEXHOJIOTUYECKOU HCCIIEIOBATENBbCKUX IPOU3BOICTBA UCCIIEI0BATENbCKUM U OTIBITHO-
JOKYMEHTaluu U OTIBITHO- KOHCTPYKTOPCKHUM pa3zpaboTKam»,
KOHCTPYKTOPCKHX YTBEPXKJACHHBIN pUKa3oM MuHuCTEpCTBa
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paboT B obiactu
XUMHYECCKOT'O "
XHUMHKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/JICTBA).

TpyJa ¥ COMaIbHON 3amuThl Poccuiickon
®enepanun ot 04.03.2014 Ne 121 H,
Oo6o06uienHas TpyaoBas GyHKIUs

A. IlpoBeneHue HaydHO-
HCCIIEIOBATENILCKUX U OTTBITHO-
KOHCTPYKTOPCKHX pa3pabOTOK 110
OTJENBHBIM Pa3JieliaM TEMBI.

A/02.5. OcyiecTBIeHUE BBITOJHEHUS
HKCTIEPUMEHTOB M O(POPMIICHHS
pe3yIbTaTOB MCCIEOBAHUN U Pa3pabOTOK.
(ypoBeHb KBasIM(pUKamu — 5).
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5 AHHOTAIIUA PABOYUX ITPOT'PAMM JUCHHUIIJIMH, ITPAKTUK U THA
5.1 lucuunIMHbI 00513aTeJIbHOM YacTH

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«HOCTPaHHBIN A3BIK»

1. Heap aucuumiauHbl — mpuoOpeTeHrne oOyyaromumucs oOmie, KOMMYHMKaTUBHOW U
podeccuoOHAIbHOM KOMIIETEHLMH, YpPOBEHb KOTOPBIX Ha OTHENbHBIX 3STamax S3bIKOBOM IOJATOTOBKHU
MI03BOJISIET UCIIOJIB30BAaTh MHOCTPAHHBIN A3bIK IPAKTUUECKU KaK B MPo(eccrnoHanbHOM (IIPOU3BOICTBEHHON U
Hay49HOMW) JEATEILHOCTH, TaK U JIJIS 1[eJIeii caMo00pa30oBaHus.

2. B pe3syabTaTe u3yyeHUs] JUCHUILINHBI 00y4AIOLIUIICA J0JI/KEH:

Obnadams CIETYIONUMA KOMIIETECHIIUSAMA U HHIUKATOPaMHU UX TOCTH)KCHUS.

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

3nams:

- OCHOBHBIE€ CIOCOOBI COUETAEMOCTU JIEKCHUECKHUX €IMHHUIl U OCHOBHBIE CJIOBOOOpa30BaTENIbHbIE
MOJENH;

- PYCCKME SKBHBAJICHTbI OCHOBHBIX CJIOB M BBIPQXKEHHI PEYd B MPOIECCE MEKIMYHOCTHOIO U
MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

- OCHOBHBIE IIPUEMBI U METO/1bI peheprupoBaHUS U AHHOTUPOBAHUS JIUTEPATYPHI;

- MACCUBHYIO U aKTHBHYIO JIEKCHUKY, B TOM 4Hcje OOIIEHAYYHYIO0 U CHEIHAIbHYI0 TEPMHHOJOIHIO,
HE0OX0IMMYIO /7151 pabOThI HaJl TUTIOBBIMU TEKCTaMH;

- IpueMbl pabOThl C OPUTUHATILHON JIUTEPATYpOil HA UHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTrMHAIBHOMN JINTEPATYPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CcO cI0BapeM;

- BECTH IEpEeNuCKy Ha HM3y4aeMOM SI3bIKE C IEJbI0 MEXKINYHOCTHOTO U MEKKYIbTYPHOTIO
B3aUMO/JICHCTBHS,

- BECTH PEUYEBYIO JIEATEIbHOCTh MNPUMEHUTEIbHO K cdepe ObIToBOM U mpodeccnoHanbHOM
KOMMYHHKAIUH.

Braoemy:

- MHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXKJIUYHOCTHOIO M MEXKYJIbTYPHOTO OOILEHUS, HaBBIKAMU U
YMEHUSIMU PEUeBOH J1€ATEIbHOCTU IPUMEHUTENBHO K cepe ObITOBOM U MpoecCHOHATbHOW KOMMYHUKALIUH,
OCHOBaMU IyOJIMYHON peun;

- OCHOBaMHM pedeprpoBaHUs U AHHOTUPOBAHUS JINTEPATYPhl HA H3Yy4a€MOM HHOCTPAHHOM SI3bIKE.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

Paszpgen 1. I'paMMarnueckue v IEKCHYECKUE TPYAHOCTH U3y4aeMOTIO SI3bIKA.

1.1 CopspkeHre U M3MEHEHHUE TJIaroja-cBs3kd B (popmax HacTosiiero BpeMeHu. BumoBpemeHHbIe
¢opmbl rnaronioB. OOpazoBaHue (OpM MPOCTHIX, NPOJOKEHHBIX, NEPPEKTHBIX U MNepPeKTHO-
IIPOJIOJDKEHHBIX BpeMEH Iiiaroja. BompocuTenbHble MpeiokKeHUsT B pa3inMuHbIX BpeMeHax. OOpa3zoBaHue
OTpULATENbHBIX (POPM IJIarojia B pa3IMyHbIX BpeMEHaXx.

1.3 OOpa3oBaHHe NPOCTHIX, MPOJOJKEHHBIX, MEPPEKTHbIX BpPEMEH TIJarojibHbIX GOpM H
ynotpednenue Gopm crpaaarenabHoro 3aiora.l.4. BupoBpemennsie (opmbl rnarosoB. OOpa3zoBaHue
MPOCTBIX, MPOJIOJDKEHHBIX, MNEPPEKTHBIX U NEpPEKTHO-IPOJOHKEHHbIX BpeMeH. BompocurenbHbie
MIpeII0KEHNUs B pa3InyHbIX BpeMeHax. OO0pazoBaHue OTpULIaTENbHBIX (POPM IJ1aroJia B pa3inyHbIX BpEMEHAX.

1.4 Ilpuuactus. [lpuyactus HacTosiero u npoueiero BpeMenu. [lepgextHeie Gopmbl puyacTus.
MecTto npuyacTuii B peiokeHund. AOCOIIOTHBIN MPUYACTHBIN 000pOT.

1.5 Undunutus. @opmel uHpuuutuBa. [IponomkeHHbld U neppekTHbIM HHPUHUTHUB. DYHKIUU
nH(pUHUTUBA B npeanoxxkeHuu. OOpa3oBaHue W ynoTpeOiieHne MHPUHUTHBHBIX O0OPOTOB THIA «CIIOKHOE
MOJJIEXKAILEE» U «CIIOKHOE JIOTIOJTHEHHUE.

1.6 Mopanbnbie Tiarosbsl. CTpykTypa npemioxkenus. [IpuHuumbl cioBooOpazoBanusi. CokparieHus
(ab0peBuarypel). O6o3Hauenne natel [IpaBuia 4TeHUs XUMUYECKHUX DJIEMEHTOB, 0003HAYCHHN U (OPMYI
HEOPraHMYECKUX COCAMHEHUN M ypaBHEHUN XMMHYECKHMX peakuui. [IpaBuia dTeHus eauHUL] U3MEpEHUS.
[IpaBuiia yTeHUSI HAMMEHOBAHUM OCHOBHBIX OPraHUYECKUX COCINHEHMI.
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Paszpnen 2. Pa3BuTue HaBBIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBenenne B ClIeIMAILHOCTD

2.1.2. .. Menneneen

2.1.3. PXTY um. JI.. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bI, HAY4YHbIE CTATbU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas nadboparopust. Texnuka 6e3omacHocTH B 1abopatopun. 3mMepeHus B XUMHUUECKOH
naboparopuu

2.1.8. Xumus Oymaymiero.

2.1.9. buorexHonorus PapmaneBTHUYECKUE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOaembl FIKOJIOTUH.

2.2 llonstme o Buumax ureHud. IIpocMoTpoBoe uTeHMEe Ha INpuMepax TEKCTOoB O xumuu, .M.
Mengeneere, PXTY um, JI.11. Menaeneena.

AXTUBH3AIMS JIEKCUKU IPOYUTAHHBIX TEKCTOB.

2.3 Wzyuaroliee 4TeHnEe HayYHbIX U HAYYHO-TIOMYJIIPHBIX TEKCTOB 110 BRIOPAHHOM CIEIMAILHOCTU Ha
npumepe TekcToB: «Hayka 1 HaydHble METOIbI», « XUMHUYECKOE peanpusTie», « COBpeMeHHbIE HHKEHEPHbIE
TEXHOJIOTUNY, «Xumuueckas Jsabopatopus. TexHuka Oe3zomacHocTH B Jsabopatopuu. W3mepenus B
XUMHUYECKOM Jnabopatopum», «Xumus Oyaymiero. CoBpeMEHHbIE TEHICHIMM pPa3BUTUS HAYKW»,
«buorexnonorus. ®apmaneBTuUecKe NPOU3BOACTBAY, «3eaeHast Xumus. [IpoGieMbl 3K0JI0rum».

Jlexcuueckure 0COOEHHOCTH TEKCTOB HayYHO-TEXHUYECKOI HallpaBIeHHOCTH. TepMUHOJIOTHs HAyYHO-
TEXHUYECKOH JINTEpaTyphbl HA U3Yy4aeMOM SI3bIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTrka yCTHOM pedH 10 TEMaM:

3.1.1. «I'oBopuM o cebe, 0 cBOE Oynymieit mpodeccum»,

3.1.2. «Moi1 yruBepcurer»,

3.1.3. «YHUBEPCUTETCKHI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosnoru4eckas pedb 1o TeMe «o cede u o Oynymieit npodeccuny». Jlekcnaeckue 0COOEHHOCTH
MOHOJIOTUYECKOU PEUH.

3.3 PeueBoil STHKET MOBCEIHEBHOIO OOIIEHUS (3HAKOMCTBO, IPEACTaBIEHUE, YCTAHOBJEHUE H
nojJiep>)kaHue KOHTaKTa, 3ampoc M cooOuieHue uHpopMmanuu, NoOyXKIAeHHE K JIeHCTBUIO, BBIPAKEHUE
IPOCHOBIL, COTIACHS).

Oco0eHHOCTH TUAIOTUYECKOH pedH M0 MPOIIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATBHOCTH

['pamMaTuyeckue TPy JHOCTH SA3bIKA CIIEHUATbHOCTH:

4.1. I'pammaTHyUeCKUE U JIEKCUUECKUE TPYAHOCTH S3bIKA CIEIIMATIbHOCTHU:

Pa3nuunble BapuaHThl IEpeBOa MPUYACTUN HA PYyCCKUM s3bIK. [IpryacTHbIie 060POTHI U IPHEMBI X
IIEpEBOJIA HA PYCCKUM S3BIK.

4.2. CocnaratenbHoe HakJoHeHHE. POpPMbI COCIAraTeabHOr0 HAKIOHEHUS B HM3Yy4aeMOM S3bIKE.
MopnanbHble TJAroibl M HUX HCIOJb30BAaHHE B MPEUIOKEHUSX B COCJIAraTeJbHOM HAKJIOHEHHUU. THIIbI
YCIIOBHBIX Ipe/uiokKeHn. BapranTsl nepeBoaa npeuiokKeHuil B cocarareIbHOM HAaKJIOHEHUU U YCIOBHBIX
npeioxxeHuit. [lopsiiok cia0B B peaaoKeHuu. OMpaTHuecKue KOHCTPYKIUH.

4.3. W3yuenue mpaBuil mepeBoja pazaudHbX (GopM MHPUHUTHBA U UHPUHUTHUBHBIX 00OPOTOB Ha
PYCCKHH SA3BIK.

4.4 Nzyuyaroiiee yTeHNE TEKCTOB 110 TEMATHKE:

1) «JIaGopaTopus»

2) «/3mepenust B XuMU4ECKoM 1abopaTopum.

Crunucruyeckue OCOOEHHOCTH CIELMAIbHOW HAyYHO-TEXHHUYECKOW JuTeparypbl. OpraHuzanus
paboTel co crnenuanbHbIMM cioBapsiMu. llonstue o pedepupoBaHUM W AHHOTUPOBAHUU TEKCTOB IIO
cnenuanbHocTH. llonck HOBOM MHpOpManuu mpu paboTe ¢ TEKCTaMU M3 IMEPHOJUYECKUX H3JIaHUA U
MOHOTpa(Uii, HHCTPYKIUH, IPOCHIEKTOB U CIIPABOYHON JIUTEPATYphl IO pacCMaTpUBAEMOMN TEMATHKE.
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4. O0beM yueOHOH TUCHUITHHBI

Cemectp Cemectp
Bcero ] > 3 1
Br1 yae6HOH paboTs! cemMecTp cemecTp cemecTp cemecTp
3E Axan. 3E Axan. 3E Axan. 3E Axan. 3E Axapn.
4. 4. 4. 4. 4.
Obwas TpynoemKocts 9,0 3240 (20| 720 |20 72,0 [2,0] 72,0 | 3,0 1080
AUCHUILIAHBI
Konraxruas padora - 3,6 129,0 [0,9] 320 [09] 320 |09 320 |09 320
ayIMTOPHbIE 3aAHATHSA:
[Ipaktuueckue 3ausarus (113) 3,6 | 128,0 |09 320 (09| 32,0 |09 320 09| 32,0
CamocrosiTesibHas paboTa 44| 160,0 | 1,1 | 40,0 | 1,10 | 400 |1,1| 40,0 | 1,1 40,0
KonTakTHast caMocTosTenbHAas 0’ 6 0’ 2 0’ 2 0’ P
pabota
4,4 1,1 1,1 1,1 1,1
CamocTosATenbHOE N3YUYCHHE 159.4 398 398 398 40,0
pasaciioB AMCHUILINHBI
Buabl kKoHTpOJIA:
Bua xonrpous u3 YII + + +
IK3aMeH 1,0 | 36,0 - - - - - - 1,0 | 36,0
KonTaktHas paboTa - 0.4 ) ) ) 0.4
IIPOMEKYTOYHAS aTTECTALUs 1,0 ’ - - - 1,0 ’
[ToaroToBka K 3K3aMeHYy. 35,6 - - - 35,6
Buja nToroBoro KOHTpoOJIA: 3aver 3aver 3aver JK3aMeH
Cemectp Cemectp
Bcero ] ) 3 4
Bu yueGHO# paboTs! cemecTp cemecTp cemMecTp cemMecTp
3E AcTtp. 3E AcTtp. 3E AcTtp. 3E AcTtp. 3E AcTp.
q, q, q. q. q,
Obmast TpyRoeMIKOCTS 9 | 243 | 2 | 540 | 2 | 54 | 2 | 54 | 3 81
JTUCIUTLINHBI
Konraxruas padora - 36| 96,75 |0,89| 24 [089| 24 |0,89| 24 |0,89| 24
ayIMTOPHbIE 3aHATHSA:
(rg;;mecme SaHATHA 36| 96 08| 24 [089| 24 |089| 24 |089]| 24
CamocrosiTeabHasi paéora | 4,4 | 120,0 | 1,11 | 30,0 | 1,11} 30,0 | 1,11 | 30,0 | 1,11 | 30,0
Konrakrhas 0,45 0,15 0,15 0,15
camocTosiTelbHasg paboTa
CaMocTosITeThHO 4.4 1,11 1,11 1,11 1,11
U3YyYEHUE pa3aesioB 119,55 29,85 29,85 29,85 30,0
JTUCIHUIIINHEI

Buabl koHTpOJIA:

31




Bun kourpouas u3s YII + + +

OK3aMeH 1,0 | 27,0 - - - - - - 1,0 27,0
KonraktHas  paGota —

IIPOMEKYTOYHAS 0,3 - - - 0,3
aTTeCcTalus 1,0 ) ) ) 1,0
[ToaroToBka K 3K3aMeHYy. 26,7 - - - 26,7

Bua utorosoro
KOHTPOJIA:

3ayer 3auer 3auer IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«Hctopus (mcropusi Poccun, Bceodiasi ucropus)»

1 Heab aucuMMIMHBI — GOPMHUPOBAHKE Y CTYJEHTOB LIEIOCTHOTO MPEACTABICHUS 00 HCTOPUIECKOM
npomuioM Poccun, ee MecTe BO BCeMUPHO-UCTOPUIECKOM IPOIIECCE.

2 B pe3ysbrare U3y4eHHs] AMCHUIIMHBI 00YYAIOIIMIACS J0JI5KEH:

Obnadams CIeYIONUMA KOMIIETECHIIUSMA U MHIUKATOPaMU X JTOCTHKCHUS:

VK-5.1, VK-5.2, VK-5.3, YVK-5.6, YK-5.7, VK-5.11, YK-5.12, VK-5.13.

Buame:

— OCHOBHBIE HAIPaBJIIEHUS, TPOOJIEMbI 1 METOII UICTOPUIECKON HAYKH;

— OCHOBHBIC JTallbl M KJIIOYEBBIE COOBITHS ucTOopun Poccum W Mupa; OCOOCHHOCTH DPa3BUTHA
POCCHUIHCKOTO TOCYAapCTBa, BBIAAIOIINXCS JIEATEICH OTEUeCTBEHHOM U BCEOOIIE HCTOPHUH.

Ymems:

— COOTHOCHUTH OOIIME NCTOPUUECKHE MTPOIIECCHI M OTACIbHBIC ()aKThI; BBISIBISATH CYIIIECTBEHHBIE YEPTHI
HMCTOPUYECKHUX MPOIECCOB, IBICHUN 1 COOBITUI; aHATM3UPOBAThH COIIMATBHO-3HAYUMBIE TIPOOJIEMBI;

— ¢opMynIupoBaTh W apPTryMEHTHPOBAHO OTCTAWBaTh COOCTBEHHYIO TO3UIMIO IO Pa3IUYHBIM
npo0iemMaM UCTOPUU.

Braoemw:

— TPEACTaBJICHUSIMHU 00 UCTOPUM KaK HAayKe, €€ MEeCTe B CUCTEeME T'YMaHUTApPHOTO 3HAHWS,

— MIPEICTABJICHUSMHU 00 OCHOBHBIX dTalax B UICTOPUH YEIIOBEUECTBA U UX XPOHOJIOTHH;

— KaTeroOpUaIbHO-TIOHATHITHBIM anmapaToM W3y4aeMOu JUCIUIUINHBL;

— HaBBIKAMH aHAJIN3a UCTOPUUECKUX UCTOYHUKOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pasnen 1. HUcropust B cucreMe COUMAIBHO-TYMAHMTAPHBIX HayK. OCHOBBI METOH0JIOTHH
ucropunuyeckoii Hayku. OCo0eHHOCTH CTAHOBJIEHUSI IOCyJapcTBeHHOCTH B Poccuu mo cpaBHeHHIO ¢
€BPOIEeiiCKIMHU PaHHECPeIHEeBEKOBBIMHU IOCY1apCTBAMM.

Mecto ucropum B cucreme Hayk. [Ipenmer mcropuueckoi Hayku. Ponp Teopum B NO3HaHUM
npouutoro. CymHOCTb, (GOpMbI, GYHKIMH HUCTOPUYECKOTO 3HaHMs. [loHsATHE MCTOpUYECKOro MCTOYHMKA,
KJIacCU(UKaLUs UCTOPUYECKUX UCTOYHUKOB. McTtopust Poccun — HeoThemiieMas 4acTh BCEMUPHOM UCTOPHH;
oOuiee 1 0COOEHHOE B HUCTOPUUECKOM Pa3BUTHUH.

Antponorene3. Heonurnyeckas pesosouus. CouuanbHblii cTpoil. Pa3znoxeHue nepBoObITHOM
oouunsl. Husunuzanuu /Ipesnero Boctoka. 'ocynapcTBa antuunoctu. Hapoisl 1 ApeBHelNe rocyiapcTsa
Ha Tepputopuu Poccuun. OtHorenes ciassiH. Benukoe [lepecenenue napoaos B I1I-IV BB.

Tpanuuuonusie (GopMbl COLMATBHON OpraHu3alMi €BPOINEHCKUX HapoJOB B JOTOCYAAPCTBEHHBIH
nepuoj. Bo3HUKHOBEHHME paHHECPEAHEBEKOBOM rocy1apcTBEHHOCTH B EBpore.

OTHOKYJABTYpHbIE U COLUMAIbHO-MOJIMTUYECKUE  TPOLECChl  CTAHOBJIEHUS  POCCUHCKOM
rocynapcTBeHHOCcTH. Hauano poccuiickoi rocynapctBeHHOCTH. KueBckas Pych. [lpuHsTHE XpuCTHAHCTBA.
Pycckue 3emnu B XII — XIII BB. MoHrono-tarapckoe Hamectsue Ha Pych. DkcnaHcus B 3amajjHble U CEBEPO-
3anajHble PyCCKHUE 3eMIIn. Belnkoe KHKECTBO JIMTOBCKOE U Pycckoe rocyiapcTso.
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MecTo cpeqHeBEKOBbs BO BCEMUPHO-HCTOpUYECKOM Mpouecce. CkilaJplBaHHE OCHOB HAllMOHAJIBHBIX
rocynapcts B 3anajgHoit EBpone. Obpa3zoBanue Poccuiickoro rocyaapcrsa, €ro HCTOPHUECKOE 3HaUCHHE.

Poccus B XVI B. - XVII BB. Y ucrokoB HoBoro Bpemenu. OCOOEHHOCTH COCIIOBHO-IIPEICTABUTEIBHOM
MoHapxun B EBpome u Poccun. Hauano XVII Bexka — smoxa BceoOllero eBpoIenCKOro KpH3uca.
CHHXpOHHOCTb KPU3HUCHBIX CUTYaIMil B pa3HbIX cTpaHax. «CMyTHOe BpeMsa» B Poccun.

I'enesuc kanutanuizma. Ero gopmsl u cocyiiecTBoBanue ¢ 3iaeMeHTaMu (eoaanuzma. OcoOeHHOCTH
pa3nuuHbIX pernoHoB EBpornbl. @opmupoBanue MUpoBOro peiHka. [logbem MaHy(akTypHOTO MPOU3BOACTBA.
@opMHpPOBaHHE BHYTPEHHUX PBIHKOB.

I'enesuc camoaepxasusi B Poccuu. «Bropoe nznanue» kpenoctanuectsa — CobopHoe ynoxenue 1649
I. U Iopuanueckoe opopmiieHne KpenoctHoro npasa. Cexynspusanus pycCKON KyJIbTYypHI.

Paspnen 2. Or HoBoro k Hoseilimemy Bpemenu. Poccuiickast umnepus B XVIII- nayane XX B.

Poccuiickoe rocynapcrso B XVIII Beke — Beke MoiepHu3anuu 1 rnpocsenienus. Pepopmsl [lerpa I kax
nepBasi IMONBITKA MOJEpHU3AIMK CTpaHbl, €€ ocobeHHocTH. dopmupoBanue Poccuiickoil ummnepuu.
OcCHOBHbIE HAIpPAaBJIEHUS «EBPOINEU3ALUU» CTpPaHbl. OBOJIOLUS COLMAJIBLHOW CTPYKTYphl OOIIecTBa.
JlanbHenmee pacimpenue rpaul Poccuiickol HMIIEpUH.

Wneiinble u counanbHO-oauTHYecKe UCTOKU [IpocBemienns. OCHOBHbIE YePThl MPOCBETUTENILCKON
UJICOJIOTUH: YEJIOBEK U TOCYIapCTBO, «ECTECTBEHHOE IIPAaBOY», 3TUKA. Mes nmporpecca kak rocroCTBYIOIIEE
TeueHue B 00IIeCTBEHHOU MBICIU. Poccus B amoxy mpocsemieHHoro adbcomtotusma. Poccus u Esporia 8 X VIII
Beke. I3MeHeHus B MeXKIyHapOJHOM MOJIOKEHUH Poccuiickoi umMIiepuu.

Poccus B XIX cronerun. [Ipomsbliennsiii nepeBopot B EBpone u Poccun: oOmiee u ocoGeHHOE.
Baxueitmme ycnoBus nepexoaa Poccuu Kk mHIyCTprUaIbHOMY OOIIECTBY — pEIIEHNE KPECThTHCKOTO BOIIPOCca
U OrpaHMYEeHHE caMmoJiepkaBus. JIJIUTENbHOCTb, HENOCIEeI0BAaTENIbHOCTh, UUKIMYHOCTh Mpolecca
OypxyazHoro pedopmupoBanus. EBponeiickas peposorus 1848—1849 rr. Utoru, 3HaueHue, HCTOPUIECKUE
MOCJIEICTBUSI.

Pone cyObextuBHOrO (hakropa B mpeogosiennn oTctaBanusa. Pedgopmbr XIX Beka, ux 3HaUYCHHE.
Oo6mectBennbie aBmkeHUs B XIX Beke.

Poccus u Mmup Ha pyOexe BEKOB: HEPaBHOMEPHOCTh M MPOTHUBOPEUUBOCTh pa3BuTHs. OOLIMe UTOTH
POCCUICKON MOJEpHH3ALNU K Hadany XX BeKa.

CootHouenue noautuueckux cui B Poccun B Hauane XX Beka. Hapactanue kpusuca camoiep>KaBusl.
[lepBas poccuiickas peBomitonus. O0pazoBaHue MOJIUTUUYECKUX MapTHil. ['ocyaapcTBeHHas qyma Havana XX
BEKa KakK IEpBBbIM OMBIT poccuiickoro mnapiameHtapusMa. CToJbllIMHCKas arpapHas pedopma. Ileppas
MHpOBasi BOMHA M ydacthe B Hed Poccum. deBpanbekas peosronuss 1917r. m KopeHHbIE U3MEHEHUS B
MOJIMTUYECKOM KU3HU CTPAHBI.

Pazgen 3. BcemupHo-ucropudyeckuii mpouecc m XX Bek. OT COBETCKOro rocyaapcrBa K
coBpemeHHo# Poccuu.

dopMupoBaHuE U CYLIHOCTH COBETCKOTO cTposi (1917-1991rr.). Mapkcu3m Kak ujaeojiornyeckas OCHOBa
PEBOJIIOIIMOHHBIX TIpeoOpazoBaHuii u poccuiickue peanuu. l[logroroBka um modema OKTAOPHCKOTO
BoOpykeHHOTO BoccTtanus B [lerporpaze. I Beepoccuiickuii che3q COBETOB U €T0 pelIeHusl. DKOHOMHYECKast
U collMajbHas MOJUTHKA OOoJIbIIEBUKOB. I'paknaHckas BoWHAa M MHOCTpaHHas uHTepBeHuus. Cynpba u
3nauenue HOIla. VYTBepxaenue onaHomapTuiiHOM mnonauTHueckor cucrembl. O6pazoBanue CCCP.
[Tonutnyeckas 6opnba B maptun u rocygapcrse. CCCP B roapl nepBbix nsaTmierok (konen 20-x rr. — 30-e
rr.). ®opMupoBaHue pexuma JMyHOW BiactTu CrajguHa U KOMaHAHO-aJIMUHUCTPATUBHON CHUCTEMBI
ynpasieHus: rocygapctsom. Tortanutapusm B EBporie u CCCP: o6miee n ocobenHoe. BHenHsas moauTika
CCCP B 20-30-¢ rr. [esrenbnocts Komuntepna. CCCP Bo BTOpoii MupoBoii u Benukoit OredyecTBeHHOM
BoriHe. Pemarommii Bkinag Coerckoro Coro3a B pa3rpom darmsma.

N3meHeHne COOTHOLIEHUs CHII B MHUPE IIOCJIE BTOPOM MUPOBOM BOMHBI. Hayano «XonomHON BOWHBI.
«doxtpuna Tpymdna» u «Ilman Mapmamiay. @opmupoBaHue OUNOIApHOTO MHpa. B3anMooTHOIIEHUS CO
CTpaHaMu «HapoAHOM aemokpatum». Co3manune CoBera SKOHOMHMYECKOM B3aumonomouin. Kondmukr c
Orocnapueit. Opranmzanus Cepepoatnantuueckoro porosopa (HATO). Coszganue Opranuzanuu
Bapmasckoro porosopa. Boiina B Kopee. TpynHoctu nocineBoeHHoro pasutus CCCP. VYixkectoueHue
MOJIMTUYECKOTO PEXUMA U MJICOJIOTUYECKOro KOHTpois. IlombITku OOHOBIEHHS «TOCYAAPCTBEHHOTO
couuanuzMan. XX cwve3q KIICC u ocyxaenue kynbra nuuHocTd Ctanuza. «OTTenens» B 1yX0BHOI chepe.
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OkoHomuueckue pedopmbl cepeuHbl 60-x roJIoB, IPUYMHBI X HE3aBEpILIEHHOCTH. «['ocymapcTBo
omaroaerctBus». [V u V Pecyonuka Bo @pannuu. O6paszosanue u Pazsutue OPI'. «DxoHOMUYECKOE Uy I0»
SAnonuu. Pacnan kononuanbHoOU cuctembl. Heokoncepsarusm BenukoOpurtanuu. Peifironomuka B CLIA.

Hapactanue xpusucHBIX siBIeHUN B coBeTckoMm oOmectBe B 70-e¢ — cepenune 80-x romoB. Homas
Koncrutynus CCCP. Konuenuus «pazuroro conuanuisma». Buemnsas nonutuka CCCP B konue 60-x
Havase 80-X IT.: OT pa3psiAKU K 000CTPEHUIO MEKITYHAPOIHON 0OCTAaHOBKH.

«IlepecTpoiika»: CyIIHOCTb, II€JIM, 3aJa4d, OCHOBHBIE OTambl, pe3ynbrarel. Pacmag CCCP.
O6pazoBanue CHI'.

CraHOBJIEHHE HOBOW POCCHICKOM rocymapcTBeHHOCTH (¢ 1991- mo Hacrosiee Bpems). JIuGepanbHas
KOHLIETIIUSL POCCUNCKUX peopM: Mepexo1 K PbIHKY, (OPMUPOBAHUE IPaXKIAHCKOTO OOIIecTBa U IPaBOBOTO
rocynapctsa. «lllokoBas Tepanus» s3xoHOMuYeckux pedopm B Havase 90-x rogoB. Konctutynus Poccuiickoit
Oenepanun 1993r. MexHarnmoHaibHble OTHOIICHHS. [lomuTHYECKHE MapTUU U OOIIECTBEHHBIE JIBHXKCHHS
Poccuu Ha coBpemenHoM 3tane. Poccust Ha myTu MoaepHu3auu. Poccust B cucteMe MUPOBON SKOHOMUKH U
MEeXAYHapOJHbIX cBsA3eil. HoBbIe reononuTHueckoe pealuu B MUPE M UX BIUSHUE HA BHEIIHIOK MOJUTHKY
Poccuiickoit @enepanuu.

4 O0beM yueOHOI M CUUIIHHBI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThl AKalL,
3E u AcTtp.u4.
OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,3 48 36
B TOM 4MHcJjie B popMe NMPAKTHYeCKOil MOAT0TOBKH
(npu nanuuuu) ) ) )
Jlexinm 0,9 32 24
B TOM 4ucIie B popme NpakTUYEeCKON NOATOTOBKHU (npu Haiuyuu) - - -
[TpaxTnueckue 3ansatus (113) 0,4 16 12
B TOM 4ucIe B popme NpaKTUYECKON NOATOTOBKH (npu Haiuyuu) - - -
CamocrosiTesbHasi pabora 1,7 60 45
KonrakTHas camocrosiTenbHas padboTa
(AmmK uz VII ons 3au / 3au4 c oy.) 17
CamMocTosATenbHOE N3YUYCHUE PA3/IeTIOB JUCIUTLINHBI (U1u Opyeue 8uovl ’ 60 45
camocmosamenbHou pabomoi)
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,4 0,3
1
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
«IIpaBoBeaeHne»
1 Heap qucHMIUIMHBI — OBJIAZICHHME OCHOBAMHU MPAaBOBBIX 3HAHUI; (OPMUPOBAHUE OCHOB MPABOBOM
KYJIbTYpPbI U IPABOMEPHOTIO ITOBEICHUS IPa’kIaHUHA CTPAHBI.
2 B pe3yabraTe H3y4eHHs] JUCHUILIUHBI 00YYAIOLIUIICA 10JI/KEH:
O6naaath ciaenyOMUMI KOMIETEHIUIMU U UHAUKATOPaMH UX JTOCTHKEHUS:
VK-11.1, VK-11.2, VK-11.3, OlIK-3.3; OIIK-3.9, OIIK-3.10, OIIK-3.13,
3nams:
e  OCHOBBI POCCHICKOW MPAaBOBOM CHCTEMBI W POCCHICKOTO 3aKOHOJATEIbCTBA, OCHOBBI
opraHu3aul 1 (QYHKUMOHUPOBAHUSA CYAEOHBIX U HWHBIX IPABONPUMEHUTENIBHBIX U
IIPAaBOOXPAHUTEIBHBIX OPTraHOB;
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e IPaBOBbIE U HPABCTBEHHO-3TUYECKUE HOPMBI B chepe npodhecCHOHaTbHON AesITebHOCTH;

e [IPAaBOBbIE HOPMBI, PETYIHPYIOIIME OTHOIIEHHE YEJIOBEKa K 4YEJIOBEKY, OOIIECTBY,
OKpYKalollel cpere;

e MpaBa U 00S3aHHOCTH rPaKJaHUHA;

e OCHOBBI TPYJIOBOTO 3aKOHO/JIaTEIbCTBA;

e  OCHOBBI X035 CTBEHHOTO MPABa;

e OCHOBHBIE HAIIPABIICHHS AHTUKOPPYNIIMOHHON eATEeIbHOCTH B PD

Ymemo:

e  HCHOJIB30BaThb 3TUYECKHE M IIPABOBBIE HOPMBI, PETYIHMPYIOIINE OTHOLICHUE YEJIOBEKa K
4eJI0BEKY, OOILIECTBY, OKpY)Kalolllel cpele, UCIONIb30BaTh MpaBa U CBOOObI YEIOBEKa U
rpaXKIaHUHA [PU pa3pabOTKe COLUATIBHBIX MPOEKTOB;

e WCIOJB30BAaTh M COCTAaBJIATh HOPMATHBHBIE W IIPAaBOBBIE JOKYMEHTBHI, OTHOCAIIMECS K
npodeccHoOHAIbHON  JESITENBbHOCTH,  NpEeANpUHUMATh  HEoOXOAMMBbIE  MEphl K
BOCCTAHOBJICHUIO HAPYILICHHBIX IPAB;

e peanu30BBIBATH [IpaBa U CBOOO/IbI YEJIOBEKA U TPaKIaHUHA B Pa3JIMYHbIX chepax

KU3HEACITEIBHOCTH.

Braoemy:
e  HaBBIKAMH IPUMEHEHHUS 3aKOHOATEIbCTBA IIPU PEIICHUH MMPAKTHYECKUX 3a/1a4.
3 Kparkoe coaepxxanue TUCUUILIMHBI
Pa3zoen 1. Ocnosbl meopuu cocyoapcmea u npasa
1. OcHOBBI TEOPUH IrOCYAAPCTBA
2. OcHOBBI TEOpHUH IIpaBa
Pazoen 2. Ompacau nybauunoeo npasa
OCHOBBI KOHCTHTYITHOHHOTO TIpaBa
OCHOBBI a]IMHHUCTPATHBHOTO TIpaBa
OCHOBBI yroJIOBHOTO ITpaBa
Koppymiust kKak coruaibHOE ¥ MPaBOBOE SBJICHHE B COBPEMEHHOM O0IIIECTBE
OCHOBBI SKOJIOTHYECKOTO TTpaBa
HopmaTnBHOE TpaBOBOE peryiMpoBaHWe 3amuThl WHGopMmanuu. [IpaBoBBIE OCHOBBI 3aIIHUTHI
roCyJIapCTBEHHOW TallHbI
Pazoen 3. Ompacau vacmnoeo npasa
1. T'paxxnaHckoe MpaBo: OCHOBHBIE MOJIOKEHUS OOLIEH YacTH.
2. ABTOpCKOE M MATEHTHOE NIPaBO W IIPAaBOBasl 3aIIUTA PE3YIbTaTOB HHTEIICKTYaIbHOM.
3. OcCHOBBI X03HCTBEHHOTO (MIPEANPUHUMATENBCKOI0) MpaBa.
4
5

S

OcHOBBI ceMeHOro MpaBa
. OCHOBBI TPYJI0OBOTO MpaBa
Pazoen 4. Ocobennocmu npasoeoeo pe2ynuposanus npogheccuoHarbHOU 0esimelbHOCMU 8 OMOeIbHbIX
OMPACTAX XUMUYECKOU NPOMBIULTIEHHOCTU

1. OcHOBBI HAalMOHAJIBHOH OE30MACHOCTH, TOCYAAPCTBEHHOHN IMOJUTHKH W 3aKOHOIATEIHCTBO B
obyactu obecrieueHus sIICPHON M paIualliOHHOM 0€30TMacHOCTH.

2. Oco0eHHOCTH MPABOBOTO PEryIMPOBaHUS TPyAa PAOOTHUKOB XUMHUYECKOH TPOMBIIIICHHOCTH.

3. HopmaTtuBHO-mpaBoBasi 0a3a peryivpoBaHUs XUMHUYECKOW M He)TEXMMHUYECKOH OTpaciu B
Poccun.

OO611ee KOJIMUECTBO pa3aeiioB 4.

4 O0beM yueOHOM TMCHUITHHBI

. O0beM IMCUMIIIMHBI
Bua yueOHo# padoThbl

3E | Akaj. 4. | AcTp.u4.
O01mas Tpya0eMKOCTb JUCHHUIIJIMHbI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3AHATHS: 0,9 32 24
Jlexinu 0,45 16 12
[Tpaxtuueckue 3ausarus (113) 0,45 16 12
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CamocrosiTesibHasi pabora 2,1 76 57
KoHTakTHas camocrosiTesnibHas paboTa 21 0,2 0,15
CaMOCTOSTEIbHOE U3YyUCHHE PA3JICIIOB TUCIUIUIHHBL | 75,8 56,85
Buja konTpoas: 3aver

AHHOTANUA pado4yeil NPOrpaMmMbl IUCHUIIMHbBI
«OCHOBBI 5JKOHOMMKHU H yIIPABJICHUS NIPOU3BOACTBOM»

1 Heap AUCHUNJIMHBI — TOJTYYCHHE CHUCTEMBl 3HAaHUUW 00 HKOHOMHUYECKHUX 3aKOHOMEPHOCTSX
(YHKIIMOHUPOBAHUSI TPOMBIIIJIEHHOTO MPOU3BOJICTBA B CHCTEME HAIIMOHAIBLHOM SKOHOMUKH, (DOPMHUPOBAHHE
SKOHOMUYECKOTO MBIIIUICHHUS M UCTIOJIb30BaHUE TIOMYUCHHBIX 3HAHUN B MPAKTUYECKOH JICSITEIbHOCTH.

2 B pe3ysbTrare u3y4eHHs] AMCHUIIMHBI 00YYAOIMIACS JOJI5KEeH::

Obnadams CIeNyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-10.1;, YK-10.2; YK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7;

OIIK-3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16,; OIIK-3.17

Buame:

- OCHOBBI ’KOHOMHUYECKOH KyJIbTYpPHI, B TOM YHCJI€ (PHHAHCOBOW rPaMOTHOCTH;

- OCHOBBI POCCHICKOM MPAaBOBOM CHCTEMBI M POCCHICKOTO 3aKOHOIATEIHCTBA, IIPABOBHIC H HDABCTBEHHO-
ATHUYECKHUE HOPMBI B cdepe mpodeccnoHaIbHOM e TeIbHOCTH;

- TIPABOBBIC HOPMBI, PETYIIUPYIONTHNE OTHOIIICHUE YEIOBEKA K YETIOBEKY, OOIIECTBY, OKPYKAIOIICH
cpene;

- OCHOBHBIE KaTeTOPUH U 3aKOHBI 5KOHOMHKHU;

- OCHOBBI ’KOHOMHUYECKOH ACSITEIPHOCTU MPEANPUATHSI, €TO CTPYKTYPY M OTPACIEBYIO ClIeNU(PUKY;
KJIacCU(PUKAIIUIO TPEINTPUATHN 110 TPABOBOMY CTaTYCY;

- COJIEp’KaHME ITAMOB Pa3pabOTKX OTIEPATUBHBIX TUIAHOB Pa0OTHI IEPBUYHBIX TPOU3BOCTBEHHBIX
IIOJPA3ACIICHAMN.

Ymems:

- UCTIOJIB30BaTh 3HAHUSI OCHOB SKOHOMUKH MPHU MPUHATHH 0O0CHOBAHHBIX PEIICHUH B PA3IMIHBIX
001aCTIX IEATCIBHOCTH;

- UCTIOJIb30BaTh 3HAHUSI OCHOB SKOHOMUKH MPHU PEIICHUH MPOU3BOICTBCHHBIX 33]1a4;

- OCHOBAMH XO3SMCTBEHHOTO M IKOJIOTHYECKOTO TPaBa;

- IPOBOJUTH TEXHUKO-3KOHOMHUYECKHUI aHAIN3 WHKECHEPHBIX PEIICHUMA.

Braoemw:

- HaBBIKaMH BHIOOPA SKOHOMUYECKH 00OOCHOBAHHBIX PEIICHUN B PA3IMYHBIX 00JIACTAX
JKH3HEICATEIILHOCTH;

- METOJIaMH Pa3pabOTKX MPOU3BOACTBEHHBIX MMPOTPAMM U TIJIAHOBBIX 33JIaHUN JIJISI IEPBUYHBIX
MIPOM3BOJICTBEHHBIX TTOIPA3ICIICHHI;

- HaBBIKaMH BHIOOpA SKOHOMUYECKH 00O0CHOBAHHBIX PEIICHUN C YU€TOM MMEIOIIMXCS OTPAaHUYCHUH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paspnen 1. Beegenne. OCHOBBI pbIHOYHOM IKOHOMHUKHU

Tewma 1: DxoHOMUYECKHE MOTPEOHOCTH, OIara u pecypchl. JKOHOMUYECKHE CUCTEMBI U UX CYIIHOCTb.
OO01ecTBEHHOE MPOU3BOACTBO U SKOHOMUYECKHE OTHOIIEHUs. [Ipon3BoCTBEHHBIE BO3MOKHOCTH 00IIIECTBA
1 dKoHOMHuYeckuil BbIOOp. KprBas mpou3BOACTBEHHBIX BO3MOXKHOCTEW. 3aKOH yObIBarolleW NpeaesibHOMN
MOJIE3HOCTH. THUIBI U MOJIENH YIKOHOMUYECKUX CUCTEM. DJIEMEHT SKOHOMHUYECKOH cucTeMbl. TpaaunnoHHas
sKOHOMMUecKas cuctema. CoOCTBEHHOCTh: (POPMBI M IyTH UX MpeoOpa3oBaHUsl.

Tewma 2: PoiHOuHBIH MeXxaHU3M crnpoca W npeanokeHus. CoBepuieHHAass W HECOBEPILIEHHAas
KOHKypeHIIUH. ToBapHBIM (PHIHOYHBIM) THIT OOIIECTBEHHOTO TMpou3BojcTBA. CyIIHOCTP W YCIOBHS
BO3HHMKHOBEHHUS pbIHKA. Bubl ppIHKOB U UX cTpykTypa. @yHkuuu poiHka. ToBap u ero cBoiictBa. Crpoc u
IpeioKeHne Ha pbiHKe. [IoHATHE «3aCTUYHOCTBY. DNACTUYHOCTh CHpOCa U MPEUIOKEHUsI, TOUeuHas U
nyroBasi. CoBeplIeHHAass M HECOBEpIIEHHas KOHKypeHUuu. Monononus. Makcumuszanus HpuObLIN
MOHOMOIUCTOM. OIUTrONOuS.

36



Tema 3: [loHsiTHE HAMOHAIBHOM 5SKOHOMHKHM, OCHOBHBIE MAaKPOIKOHOMHYECKHE ITOKA3ATEINH.
[ToHSATHS COBOKYIHOTO CIIpOCAa M COBOKYIHOTO MPEUIOKEHHS, (AKTOPbI, BIUSIONIME HAa UX HU3MEHEHUS.
[ToTpebnenus u cOepexeHus. IKOHOMHUECKUH Kpyroobopot. IIponsBoacTBo, 0OMEH M pacmpenencHue.
[ToTpebnenue, coepexeHre, MHBECTUIIMN TOBApOB U YCIYT.

Tewma 4: ®unancoBas cucrema U (uHaHCOBas MOJMTHKA oOmiecTBa. ['ocynapcTBeHHBIH OHOKET U
rocyAapcTBeHHbIN noar. Hanorn m Hanorosas cucrema.

Pa3nes 2. JkoHOMHUYeCKHe OCHOBBI YIIPABJIEHHUSI IPOU3BOICTBOM

Tewma 5: [Ipennpusitiue Kkak cyObeKT phIHOYHOIO XO3HCTBA. DKOHOMHUYECKHE 3aKOHBI U OCOOEHHOCTHU
UX MPOSIBICHUS] HAa Ipeanpustud. Ponp cnenuamucta XMMUYECKOW MpoMbliieHHOCTH. [lpeanpusitue B
CUCTeME pbIHOYHOW »SKoHOMMKH. Ilpenampusarue — kak cyOBeKT U OOBEKT NpeANpUHUMATENIbCKON
NesITeIbHOCTH. 3aKOHOAaTeIbHas 0a3a mpeIIpUHUMATENbCKON AesTeabHOCTU. HopMaTUBHO-IIPaBOBbIE aKThI,
periaMeHTHpYoIre JeSITeNIbHOCTh IPEINpUATHS. Opranu3aloOHHO-IIPaBOBbIE (bopMbI
MpEeANPUHUMATENbCKON JEATEeIbHOCTH W KpuTepuu ux BblOOpa. Dopmbl coOcTBeHHOCTH. BHemHss u
BHYTPEHHSS Cpelia MPeanpUsTus.

Tewma 6: MatepuanbHo-TexHu4eckass 6a3a mpousBojacTBa. CblpbeBasi U TOIUIMBHO-IHEPreTHYECKAs
0a3a XuMUYeCKUX Mpou3BOACTB. I[Ipom3BojcTBEHHass mnporpamMma M IMPOU3BOJACTBEHHAs MOIIHOCTD
npennpusaTus. KauecTBo U KOHKYPEHTOCHOCOOHOCTh MPOJIYKIMHU. DKOHOMHUYECKO€ O0OOCHOBAHME BbIOOpa
Chlppsl U ToIuMBa. PecypcocOepexeHue. AJIbTEpPHATUBHBIE UCTOYHUK ChIpbs M 3Hepruu. OpraHusarus
CKJIQJICKOTO XO3KCTBaA.

Tewma 7: MaTtepuanbHO-TEXHUYECKUE pecypchl mpeanpusaTis. OCHOBHbIE TPOU3BOICTBEHHBIE (DOHIBI
XUMHMUYECKUX MPEeNNpHUsITHI: NOHATHE, Kilaccupukauus U cTpykrypa. [loHsTHe U CTpyKTypa OCHOBHBIX
cpenctB. OneHka OCHOBHBIX CpeacTB. MeTojbl OLleHKH OCHOBHBIX (oHA0B. [lokazarenu ucnonab3oBaHUS
OCHOBHBIX ITPOU3BOJCTBEHHBIX (POHI0B. MI3HOC 1 amopTH3anusg OCHOBHBIX (POHA0B. OnieHka 3ppeKTUBHOCTH
HCII0JIb30BaHUS OCHOBHBIX MPOU3BOJCTBEHHBIX (POHI0B. Bocrpon3BoicTBO OCHOBHBIX cpelcTB. OOOpPOTHBIE
CpEICTBa NMPEANPUATUS: NOHATHE, COCTaB U CTpyKTypa. Mcrounuku (popmupoBaHusi 0OOPOTHBIX CPEACTB.
O6opaurBaeMOCTh OOOPOTHBIX CpeACTB. MarepuanbHble 3amackl Ha npennpustuu. OrnpeneneHue
MOTPEOHOCTH B 0OOPOTHBIX CPEJICTBAX.

Tewma 8: TpynoBbie pecypcbl npeanpusitus. [lepconan npeanpusitus u ero crpykrypa. OCHOBBI
OpraHu3aIuy Tpyaa Ha npeanpuiatud. DPGEeKTUBHOCTh MCIOIB30BaHMS MEepcoHaga U paboyero BpeMEeHH.
[IpousBouTEeILHOCTH TPyJa U oruiata Tpyna. Opranuzaius 3apad0THOM MIaTel Ha npeAanpustur. CocTaB u
CTPYKTypa IPOMBIIIJIEHHO-IPOM3BOJCTBEHHOIO IepcoHana. [Ipou3BOAMTENBHOCTh Tpyna: IMOHSTHE,
MIOKa3aTeau U METOIbl u3MepeHust. InanBuayanbHas 1 001ecTBEHHAs POU3BOAUTEIBHOCTE Tpyaa. Pe3epBbl
1 (QaxkTOopbl MOBBIIIEHHUS] IPOU3BOAUTENBLHOCTH Tpylda. POpMbl, CHUCTEMbl W pa3Mep OIUIaThl TpyJaa Ha
MPENPUITHH.

Paspnen 3. TexHUKO-9KOHOMHUYECKHM I AHAJIM3 MH/KCHEPHBIX pPelleHUH

Tema 9: Jloxoasl U pacxobl Ha MPOU3BOJICTBO, U PEATU3ALMIO NPOAYKIMH NpeanpusaTus. 3aepxku
MIPOM3BOJICTBA MPOAYKIHH (CEOECTOMMOCTH), MPUOBLIb, PEHTA0CIHHOCTh W IleHOOOpa3zoBaHue. [loHsTHE
3aTpaThl Ha MPOU3BOJICTBO M PeATU3AIUI0 MPOAYKINH (cebecTonMOCTh). Bubl u 3HaueHue kinaccuukammm
3arpaT. CTpyKTypa 3aTpaT Ha MPOU3BOJCTBO U peaIn3alfio NpoAYKIUU. TeXHUKO-3KOHOMUUECKUN aHaINu3
UMHXEHEepHbIX pemeHuil. OCOOEHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJACTBO M pealM3alUi0 MPOAYKLIHUU B
KOMILJIEKCHBIX IPOU3BOJICTBAaX. OCHOBHBIE MyTH CHUKEHUS 3aTpaT Ha MPOM3BOACTBO MPOIYKUMU. Jl0X0abI
npennpusaTus. [lonsatue npubbLIN U 10X0Aa MPEANPUATHS, METOAbI UX pacueTa. PeHTabenbHOCTh, €€ BUABI U
MeTobl pacuera. [TyTu noBblieHHs MPUObUIH U PEHTA0EIbHOCTH HA MPEANPUATHIX.

Tema 10: LlenooOpa3zoBanue U 1eHOBasg noJuTHKa. lleHa Ha MOPOAYKIMIO U  IPHUHIIMIIBI
reHooOpasoBanus. Bunel nen. CTpykTypa LieHbI, cucTema LieH. B3auMocBs3u LeH u uszaepxkek. LleHoBas
noyutuka. Pa3paboTka eHOBOM CTpaTeruu.

Tewma 11: ®uHaHCOBO-KpEIUTHBIE OTHOLIEHUS MPENNPUIATHI U cucTeMa Hajorooosoxenus. [lonsarue,
COCTaB M CTpyKTypa QuHaHcoB mnpeanpustus. llpunuunel HamorooOmoxenus. Hamorm u 1uiarexw,
YCTaHOBJIEHHBIE 3aKOHOIATEILCTBOM: BU/Ibl, CTABKU, 0OBEKTHI HAJIOIO00JIOKEHUS U CPOKH YIUIAThl HAJIOTA B
OOJDKET.

4 O0beM yueOHOM TMCHMILTHHBI
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. O0beM TUCUMIIIMHBI
Bua yueOHo# padoThbl
3E | Akaj. 4. | AcTp.u4.

O01mas Tpya0eMKOCTb JUCHHUIIJIMHbI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,89 32 24
Jlexinm 0,44 16 12
[TpaxTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie padoTs! (JIP) - - -
CamocrosiTeJibHAs paboTa 2,10 75,6 56,7
KonrakTHas camocrositenbHas paboTa 210 0,4 0,3
CaMOCTOSTEIbHOE U3YyUCHUE PA3JICIIOB TUCIUIUIUHBL | 75,6 56,7
Buja nToroBoro KOHTpoJIsi: 3a4er c onleHKOM

AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«ConnajabHO-IICUX0JIOTHYECKHE OCHOBBI PA3BUTHS JIHYHOCTH

1 Heap auCUMIUIMHBI — (OPMUPOBAHUE COIMAIBHO OTBETCTBEHHOW JIMYHOCTH, CHOCOOHOM K
CaMOOPraHU3allUM U Pa3BUTHUIO, YMEIOIIEH BBICTPAUBATh U PEAIN30BBIBATH CBOIO KU3HEHHYIO CTpPATETHIO,
CIIOCOOHOM YNPaBIsATh CBOMM BpPEMEHEM B HOBBIX COLMAIBHBIX pEATUSIX, B YCIOBUAX HENPEPHIBHOIO
o0pa3oBaHus, YMEIOLIEH OCYLIECTBIISTh COLMAIbHOE B3aWMOJEWCTBHE M PEATU30BbIBaTh CBOIO POJIb B
KOMaHJe.

2 B pe3yabraTe H3y4eHHS JUCHUILIHHBI 00YUYaOLIUIiCS 10JI7KEeH

Ob6naaath ciaenyrMUMI KOMIIETEHIUAMU U UHAUKATOPAMU UX TOCTHKEHUS:

VK-3.1, VK-3.2, VK-3.3, YK-3.4, VK-3.5, VK-3.6, VK-5.10, VK-6.1, VK-6.2, YK-6.3, VK-6.4, VK-

6.5, VK-6.6, VK-9.1, VK-9.2, VK-9.3,

3nams:

e CYIIHOCTb NpoOJeM OpraHu3aldyd U caMOOpraHU3aluu JUYHOCTH, €€ MOBEJCHUS B IPYIIE B
YCIIOBUSAX COBPEMEHHOT0 00IIECTBA U HETIPEPHIBHOTO 00pa30BaHNUS;

e METOJbl CAaMOOPraHM3allMd U Pa3BUTUS JIMYHOCTH, BHICTPAUBAHUS U pealM3alMi TPACKTOPUU
CaMOpa3BUTHSL, BBIPAOOTKU IIEJENOJaraHus ¥ MOTHBAIIMOHHBIX YCTAaHOBOK, PpPa3BUTHUS
KOMMYHHKATHUBHBIX CIIOCOOHOCTEN U MOBEACHUS B IPYIIIIE;

e 00mIyI0 KOHILIETIIHIO TEXHOJOTMH OpraHM3ali BPEMEHU U MOBBIMIEHUS 3(()EKTUBHOCTU €ro
HCII0JIb30BaHUS;

e METOJUKM U3YyYEHUS COLMAIBHO-IICUXOJIOIMYECKUX SIBICHUM B cdepe ympaBieHUs U
CaMOYNpaBJI€HUs JTMUYHOCTH, TPYIIIIbI, OPraHu3alyu.

Ymemo:

e IUIAHUPOBATH U PEUIaTh 3a/1a4M JIMYHOCTHOTO U MPO(ECCHOHATILHOTO Pa3BUTHS;

e  AHATU3UPOBATH CBOM BO3MOKHOCTH U OTPAHUYEHUS], UCII0JIb30BATh METO/Ibl CAMOAMATHOCTUKH,
CaMOIIO3HAHHUS, CAMOPETYJIALIUU U CAMOBOCIIUTAHUS;

e yCTaHaBIMBAaThb C KoJuleraMu (OJHOTPYNIIHUKAMM) OTHOIIEHHUS, XapaKTepU3yoluecs
3¢ (HEeKTUBHBIM YPOBHEM OOIIECHUS;

e TBOPYECKH TMPUMEHSTh B PEIICHUM TMPAKTUYECKUX 3a7ad HHCTPYMEHTBI TEXHOJOTUU
OpraHu3alii BpEMEHU U MOBbIIEHUS 3P (HEKTUBHOCTHU €r0 UCIIOIb30BaHMUSL.

Braoemy:

— COUHMAIbHBIMU U TICUXOJIOTUYECKUMHU TEXHOJOTUSMU CaMOOPIraHMU3allMi W Pa3BUTUS JIMYHOCTH,
BBICTPAaWBAHUS U PEATU3aLUU TPAEKTOPUU CaMOPa3BUTHS;

— UMHCTPYMEHTAMU OINTUMU3ALMU HCIOJb30BaHUS BPEMEHU, HaBbIKAMM IUIAHUPOBAHUS JUYHOTO U
y4eOHOTO BpeMEHH, HaBbIKaMH CaMOOOpa30BaHUs;

—  TEOpPeTHYECKMMHM U  NPAKTUUYECKUMM  HaBBIKAMU  MPEAYNpEeXJCHUS W pa3pelieHus
BHYTPHJIMYHOCTHBIX U TPYIIIOBBIX KOH(JIMKTOB;

— cnoco6aMy MOTHBAIMH YIEHOB KOJUIEKTHBA K IUYHOCTHOMY U MPO(ECCHOHAIBHOMY Pa3BUTHIO;

— CHOCOOHOCTSIMH K KOHCTPYKTHUBHOMY OOIICHHIO B KOMaHjae, pepIECKCUM CBOETO TMOBEACHHS M
JUAEPCKUMHU KauyeCTBaMHU.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI
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Pazoen 1. Obwecmeso. nogvie ycnosus u pakmopuvl pazeumus IUYHOCMU
CoBpemeHHOE O0IIECTBO B YCIOBUAX Iio0anu3anuu U HHGOPMAaTHU3ALNH.
ConuanbHble IPOLECChH
WHCTUTYTHI colMain3aly JMYHOCTH
WuctutyT 0OpasoBaHus
ConuanbHasi 3HAUUMOCTb NPOPECCUU.
«Mos nipoeccusi B COBpEMEHHOM POCCUICKOM OOIIECTBE»

Paadefz 2. Jluunocmo. Coyuanvrvle u NCUXOI02UYECKUE MEXHOL02UU CAMOOP2AHUAYUU U
camopaseumusi

1. IlcmxoJiorus TMYHOCTH
Crpareruu pa3BUTHS U CAMOPA3BUTHS JINYHOCTU
Camoopranusaiys 1 caMmopeaau3anus JMYHOCTH
JInuHOCTB B cHCTEME HEPEPHIBHOIO 00pa30BaHuUs
llenenonaranue B JMYHOCTHOM M NPOPECCUOHAIBHOM  pa3BUTUH.  [IpakTukym
«[locTpoenue kapbepbi».
Pazoen 3. I'pynna. Coyuanvhvie u ncuxonio2uyeckue mexnoio2uu 2pynno8o20 noeeoeHUs u 1uoepcmed
Komnekrus u ero popmuposanue. [Ipaktukym «llcuxonorus oOmeHus»
Crunu pykoBojicTBa U uaepctsa. [lpaktukym «KomannooOpasosanue. JlngepctBo»
[IpakTukym «YnpapiieHue KOHQIMKTHBIMUA CUTYallUsIMUA B KOJUIEKTUBE»
[IpakTukym «MOTHBBI TMYHOCTHOTO POCTA»
ConuanbHO-IICUXOJIOTUYECKOE ~ OOeclieyeHre  ynpaBieHust  KOJUIeKTUBOM.  IIpakTtukym
«HckyccTBO ynpaBisTh cOO0M»
OO611ee KOJIMYECTBO Pa3aeiioB 3.
4 O0beM yueOHOM TMCHMTITHHBI

nhwh N

Nh W=

O0beM IMCUMIINHBI
Bua yueOHo# padoThl
3E | Akaj. 4. | AcTp.u4.

O01mas TpyA0eMKOCTh JUCUMIIJIMHBI 2 72 54
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 0,38 32,0 24
Jlexinmu 0,44 16,0 12
[TpaxTuueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesibHasi pabora 1,11 40 30
KoHTakTHas camocrosiTesnibHas paboTa IN7 0,2 0,15
CamocrosTebHOE H3y9eHUE Pa3eioB TUCIHUILINHGL | 39,8 29,85
Bua konTpoas: 3auer

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«O01mas ¥ HeopraHu4vecKass XM MU

1 Heap AucuMIUVIMHBI — NPUOOpETEHHE 3HAHUI W KOMIETEHUUH, (popMHUpOBaHHE COBPEMEHHBIX
MpEeACTaBICHUIN B 00JIACTH TEOPETUUECKUX OCHOB XUMHH M XUMHH JIEMEHTOB.

2 B pe3yabTaTe u3y4eHus JUCHUNIMHBI 00YYAIONIUICS 10JIKEH

Obnadams CIEYIONUMA KOMIIETECHIIUSMA U MHIUKATOPaMHU UX TOCTHKCHHUS:

OIIK-1.1; OIIK-1.5; OIIK-1.9.

Buame:

— BJIEKTPOHHOE CTPOECHHE aTOMOB U MOJIEKYJT;

— OCHOBBI TEOPHUM XHMHYECKON CBSI3M B COCIMHEHUAX Pa3HBIX THUIIOB, CTPOCHHUE BEIECTBA B
KOHJEHCUPOBAHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX MPOLIECCOB U XaPAKTEPUCTUKU PABHOBECHOTO
COCTOSIHUS;

— METO/Ibl OITMCAHMSI XUMUYECKUX PABHOBECUH B PACTBOPAX AJIEKTPOJIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPAUHAIIMOHHBIX COEAUHEHUIA;

— MOJy4YECHHE, XUMUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX HEOPTAHUYECKHUX BEIIECTB.
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Ymemo:

— BBIIIOJIHATH OCHOBHBIE XMMHUYECKHE OTIEpaIiH, ONPEAEATh TEPMOIUHAMUUECKUE XapaKTEPUCTUKH
XUMHMUYECKUX PEeaKLIUi U PaBHOBECHbBIE KOHIIEHTPAIIUH BEIECTB;

— MHCIIOJIb30BaTh OCHOBHBIE XMMUYECKHE 3aKOHbBI, TEPMOJAMHAMHUYECKUE CIIPABOYHBIC IaHHbBIE IS
pelieHus npodeccuoHalbHbIX 3a1a4;

— IPOTHO3UPOBATh BIUSHUE PA3INYHBIX (AKTOPOB HA PAaBHOBECHE B XUMHUYECKHUX PEAKIIMSIX.

Braoemy:

— TEOPEeTUYECKHUMH METOJaMH OIKCAaHUS CTPOEHUS U CBOMCTB IPOCTBIX U CIOXHBIX BELIECTB Ha
OCHOBE D3JIEKTPOHHOTO CTPOEHHS UX aTOMOB M IIOJIO)KEHUS B MEPUOJUYECKON CUCTEME XUMUYECKUX
JJIEMEHTOB;

— OCHOBHBIMH HaBbIKaMU pabOThl B XUMUYECKOH JJabOpaToOpHH;

— DOKCIEPUMEHTAJIBHBIMU METOJaMHU ONPENCIICHUS HEKOTOPhIX (U3NKO-XUMUYECKUX CBOMCTB
HEOPraHUYECKUX COCIUHEHUH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. IlpuHuumel XuMun

1.1 Crpoenue atoma.

BosHoBEIE CcBOlICTBA MaTepUaIbHBIX 00BEKTOB. YpaBHeHHe e bpoiinsa. CooTHOIIEHHE HEOTIPEeaeIeHHOCTEH
I'eiizenbepra. [lonsTre o kBaHTOBOM MexaHuke U ypaBHeHuu Lllpenunrepa.

1.2 IlepnoanuecKkuil 3aKOH U MEPUOANYECKAs CUCTEMA.

CoBpemenHast GopMyIupOBKa MEPUOIUUYECKOro 3akoHa. [leproauueckas cucremMa U ee CBsA3b CO CTPOCHHEM
aTOMOB. 3aIl0JIHEHUE 3JIEKTPOHHBIX CJI0EB U 000JI0UEK aTOMOB B Iepuoandeckoil cucreme anementon [.1.
Menpneneesa.

1.3 OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC MPOIIECCHI.

Crenenu oxucieHus. BaxHeilline OKUCIUTENM W BOCCTAHOBUTENW. BakHeiiine cxembl NpeBpalleHus
BEIIECTB B OKUCIIUTEIBHO-BOCCTAHOBUTENIbHBIX PEAKIIMSIX.

1.4. XumMuueckas CBS3b U CTPOCHHUE MOJICKYII.

KoBanenTHas cBsi3b, OCHOBHbIE MOJIOKEHUSI METO/Ia BaJICHTHBIX CBsi3el. PaccMoTpeHune cxeM nepexkpbriBaHUs
aTOMHBIX opOuTazeil mpu oOpa3oBaHuU CBs3el B MoJsieKkynax. [ mbpuansanus BOJIHOBBIX QpyHKIMHA. OCHOBHBIE
MOJIOKEHUsT MeToja MoJieKyisapHbeIx opOutaneir (MO JIKAO). Meron I'mmnecnu. OOuiue cBeneHHs o
KOMIIJIEKCHBIX CO€IMHEHUSIX, UX CTpoeHue. MeXMOoIeKysipHas U BHYTPUMOJIEKYJIsipHasi BOJOPOIHAS CBSI3b.
WNoHnHast cBsI3b Kak MpeenbHBIN CIy4dail KOBaJIGHTHOH cBsi3H. OOIIHE MPEACTABICHHUS O MEXMOJICKYIIPHOM
B3aUMO/JICHCTBUU: OPUEHTALIMOHHOE, HHAYKIMOHHOE, JUCTIEPCHOHHOE B3aUMOIEHCTBUS.

1.5. IlonsiTHE O XUMHUYECKON TEPMOIUHAMHUKE.

TepmoauHamuueckue (QYHKIMM COCTOSIHUS (XapakTepucTuueckue (QyHKIUHM). BHyTpeHHss sHeprus u
SHTANBINA, UX pu3ndeckuii cMpica. TepMOXUMHUS M TEPMOXUMHUYECKHUE ypaBHEHUS . 3akoH ['ecca u cieacTBus
u3 Hero. Ilonarue o0 3HTponuU, aOCOJIIOTHAS SHTPONMS U CTPOEHHUE BeEleCTBAa. VI3MeHEHHe SHTPONUH B
Pa3IMYHBIX [TPOLIECCaX.

1.6. [ToHsiTHE O XUMUUYECKOW KMHETUKE. XHUMHUECKOE PAaBHOBECHE.

OpHocTaauiiHble M CJOXHBIE peakIuHu. 3akoH JedcTByromux Macc. KoHCTaHTa CKOPOCTH pEaKIHMH.
MoJiekynsspHOCTh U HOPSAJOK pPEaKUHMH. 3aBUCUMOCTb CKOPOCTH PEAaKLUUU OT TEeMIIepaTypbl; SHTAIbIIHS
aKTUBALMU. [ OMOT€HHBI U T€TePOreHHbIN KaTalus.

HctunHoe u Kaxyumieecss paBHoBecusa. KoHcTanTta xumuueckoro pasHoBecus. CwmelieHue
XMMHUYECKOTO paBHOBecHsl, npuHuui Jle-IlaTense — bpayna.

Oueprusi ['m60ca, ee cBsI3p ¢ SHTponMed W SHTaIbNUend. Pu3HUecKuil cMbICI SHepruu [ nbbca.
OHTPONUKHBIN U SHTANTBNUNHBINA (pakTopsl poniecca. Cesa3b AG’, ¢ KOHCTAaHTON PaBHOBECUS.

1.7. PactBOopEel. PaBHOBECHS B pacTBOpax.

[Ipouecchl, compoBoXXIarOLIMe OOpa30BAHME KUAKUX HCTUHHBIX DPACTBOPOB HEINEKTPOIUTOB U
AJIEKTPOJIUTOB. ACCOLIMMPOBAHHbBIE U HEACCOLIMUPOBAHHBIE AEKTPoIUThL. CTenens aucconuanyu. Koncranrta
qucconuanuy. PaBHOBecne B CUCTEME, COCTOSAIIEH W3 HACBHIILIEHHOIO pPacTBOpa MajopacTBOPUMOTO
AJIEKTPOJINTa M €ro KpHUCTaJUIoB. PaBHOBecre B pacTBOpax KOMIUIEKCHBIX cCOeqUHEHHH. PaBHOBecue
JIMICCOLIMALIMU BOIbl, HOHHOE ITPOU3BEIEHUE BOJIbI U €T0 3aBUCUMOCTH OT TeMrepatypsbl. lllkana pH. I'maponus
COJIEH.

Pa3zoen 2. Heopranmieckas Xumust

2.1. Xumus s-371€MEHTOB. 2.2. XUMHS p- JIEMEHTOB.
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Boiopo-nepBslii 31€MEHT NEPUOIUIECKON CHCTEMBI, €T0 ABOMCTBEHHOE MOJIOKEHHUE. DIIEMEHTHI 12
n 13-18 rpynn nepuoanyeckoil cucreMbl. 3aKOHOMEPHOCTH B M3MEHEHHH 3JIEKTPOHHBIX KOH(QUIypanui,
BEJINYMH PAJNYCOB, JJIEKTPOOTPULATENBHOCTH W DSHEPrUM HMOHM3AIMM aTOMOB. THUIMYHBIE CTEIEHU
OKHUCJIEHHs. XMMHYECKHUE CBOICTBA IPOCTHIX BEIIECTB. 3AKOHOMEPHOCTH B CTPOEHUH U CBOMCTBAX OCHOBHBIX
THIIOB COE€IMHEHUN, UX MojaydeHue. [IpupoiHpie coeIMHEeH s, I0Iy4eHUE U IPUMEHEHNE.

2.3. Xumus d-anemenToB. 2.4. Xumus f- 21eMeHTOB.

OnemeHTsl 3—12 rpynn nepuoJu4ecKod CHCTEMbl. 3aKOHOMEPHOCTH B U3MEHEHHUHU 3JIEKTPOHHBIX
KOH(UTrypauuii, BEIWYMH paJAUYCOB, DOSHEPrUM HOHU3ALMK, XapaKTEPHbIX CTEHEHEH OKUCIEeHMS,
KOOPJMHAIIMOHHBIX yHucesl aroMoB. [IpupoaHbie coennHeHus, MOIy4eHne U CONOCTaBlieHuEe (PU3HUECKUX U
XMUMHUYECKHUX CBOMCTB NMPOCTHIX BemiecTB. CTpoeHHe U CBOMCTBA OCHOBHBIX TUIIOB cOeAMHEHUH. OCOOEHHOCTH
f- anemeHTOB.

4 O0beM yueOHOM TMCHUILTHHBI

Beero CemecTtp
Bua yueOHo# padoThbl 1 2

3E | Axan. 4. | 3E | Axkan. 4. | 3E | Akaz. 4.
OGiiast Tpy10eMKOCTh JUCIUTLIAHbI 12 432 7 252 5 180
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 6,23 224 3,56 128 2,67 96
Jlexuyn 1,78 64 0,89 32 0,89 32
[TpakTuaeckue 3ausatus (113) 0,89 32 0,89 32 - -
Jlaboparopusie padoTs! (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTeJibHas paboTa 3,77 136 2,44 88 1,33 48
KonrtakTHas camocrositenbHas paboTa - - -

3,77 2,44 1,33
CamMocTosATeT HOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 136 88 48
Buabl koHTpOJIS:
JK3aMeH 2 72 1 36 1 36
KonrtakTHas paboTa — mpoMeXyToOYHas aTTeCTaIus 0,8 0.4 0.4
[ToaroToBKa K 3K3aMeHy 2 71,2 : 35,6 : 35,6
Bua uTOoroBoro KOHTpOJIA: IK3aMeH JIK3aMeH

Cemect
Bua yueOHo# padoThbl Beero 1 ’ 2

3E | Actp.u. | 3E | Actp. 4. | 3E | AcTp. u.
O61as Tpy10eMKOCTh AUCHUILIAHEL 12 324 7 189 5 135
KonTakTHasi paboTa- ayiuTopHbIE 3aHATHUSA: 6,23 168 3,56 96 2,67 72
Jlexuyn 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (113) 0,89 24 0,89 24 - -
Jlaboparopusie padoTs! (JIP) 3,56 96 1,78 48 1,78 48
CamocrosiTesibHas paboTa 3,77 102 2,44 66 1,33 36
KonrtakTHas camocTosiTenpHas pabota - - -

3,77 2,44 1,33
CamMocTosATeT HOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 102 66 36
Buabl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonrtakTHas paboTa — mpoMeXyToOYHas aTTeCTaIus 0,6 0,3 0,3
[ToaroroBka K sK3amMeHy 2 53,4 ! 26,7 : 26,7
Buja uTOoroBoro KOHTpOJIA: IK3aMeH JIK3aMeH
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHBI
«Opranuyeckast XuMHs»

1 Heap qucHUIUIMHBI — IPUOOPETEHHNE CTYJEHTAMH 3HAHUM O CTPOEHUHU OPraHUYEeCKUX COETUHEHUH,
OCHOBHBIX XMMMUYECKHUX CBOMCTBaX pAa3JIMYHBIX KJIACCOB OPraHMYECKMX COEJMHEHUH U METoJax HX
MOJIy4€HUsl, KaK IPOMBIIIIEHHBIX, TaK U Ja00PaTOPHBIX.

2 B pesyabTrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH :

Obnadams cneAyOIMUMU KOMIETESHIIMAMUA U WHIuKatopamu ux poctumxenus: OIIK-1.2; OIIK-1.6;
OIIK-1.10.

3nams:

— TEOPETUYECKNE OCHOBBI CTPOCHHUS U CBOMCTB Pa3IMYHBIX KIaCCOB OPraHMYE€CKUX COECTUHEHUI;

— COCOObI MOJYYEHUS U XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIaCCOB OPraHUUECKUX COCIUHEHMUI;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUSI OPTaHUYECKUX PEAKIINA;

Ymemo:

— IPUMEHATh TEOPETUUECKHUE 3HAHUS JUI CUHTE3a OPraHNYeCKUX COSAMHEHUN Pa3IMuHbIX KJIacCoB;

— aHAJIM3UPOBATh U MPE/ICKA3bIBATh PEAKIIMOHHbBIE CBOMCTBA OPraHUUECKUX COCIUHEHMUI;

— COCTaBJISITh CXEMbI CUHTE3a OPraHMYeCKUX COETUHEHU, 3a1aHHOTO CTPOCHUS;

Braoemy:

— OCHOBaMU HOMEHKJIATyphl U KJIaCCU(PUKALUU OPraHUYECKUX COEAUHEHMUI;

— OCHOBHBIMH T€OPETUUYECKUMHU MPEACTABICHUSIMHU B OPraHUYECKON XUMUU;

— HaBbIKaMH 000CHOBAHUS pallMOHAJIBHBIX CLIOCOOOB MOJIyYEHUS! OPraHUYECKUX BEILECTB.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. Teopus xumuueckoeo cmpoenus u Hacvlujernvie y2neeo0opoovl (VB).

1. Tlpupona XuMHYECKOU CBS3U

[Ipupona xoBanentHoOU cBsA3u. Popmyisl JIbtonca. @opmanbhblil 3apsaa. Teopus rudpunuzanuu AO.
Teopust oTTaJIKMBAaHUS SJIEKTPOHHBIX TMap BasieHTHOW o0omouku (ODIIBO) m popma Mosekysa. ATOMHO-
opOuTtanpHbie Moaenu. DPPekThl B oprannueckord xuMmuu. [IoHATHE O MEXaHU3ME XUMHYECKON pPEaKIInH.
[IpomexxyTouHbIE COETUHEHHS U YACTHUIIbl OPIraHUYECKUX PEaKIUH.

1.2 AnkaHnbl

I'omonoruueckuit psan. Mzomepus. Homenkiatypa. CnocoObl moisyuenusi. [IpoctpancTBeHHOE U
ANIEKTpOHHOE cTpoeHue. dusmyeckue cpoiicTBa. OOmas XapakTepUCTHUKAa PEAaKUUOHHOM CIIOCOOHOCTH.
[Toctynat Xs>MMOH[A. .

1.3 Crepeousomepust

Tunel crepeon3zomMepoB: KOHGOpPMEpPHI, IEOMETPUUECKHE H30MEpPbI, 3HAaHTHOMEphL. OnTHueckas
nzoMepusi. XupaibHOCTh. DHaHTHOMEpHI. Pariemuueckas cMech. CriocoObl TPOCTPAaHCTBEHHOTO N300paKeHUs
onThyYecKux u3zomepoB. OTtHocutenbHass U abcomoTHas KoHpurypauuu. Ilpoexnun ®umepa. D,L-
Homenknarypa. R,S-Homenknarypa. Ilonstne 00 oONTHYeCKOW aKTMBHOCTH COCAMHEHUH C JABYMsI
ACUMMETPUYECKUMU LIECHTPaMU.

1.4 IukiroankaHbl

I'omonoruueckuit psg. M3omepus. Homenxiarypa. CrocoObl monydenus. Kondopmanuu. Tursl
HaIlpsDKEHUH B UKIaxX. PU3nUecKue CBOMCTBA. Peakinu nUKII0aIKaHOB.

Pa3zoen 2. Henacvluyennvie yeneeo0opooul.

2.1. AnkeHnsl

l'omonoruueckuii psn. Mzomepus. Homenknatypa. CnocoObl mnomydenus. IIpoctpanctBeHHOE
cTpoeHue. Pusnyeckue cBorcTBa. Peakuym ajakeHoB.

2.2 AJIKVHBI

l'omonoruueckuit psg. Mzomepus. Homenknarypa. CrmocoObl mosydenus. I[IpocTpaHcTBeHHOE H
3IEKTPOHHOE cTpoeHue. dusznueckue cBoicTBa. Peakiium ankuHoB.

2.3. AJIKauEeHBbI U MOJUEHbI

[lonatue o mNepUIUKIMYECKUX peaknusx. [omosormueckuit psn. Knaccudukamus. Hzomepusi.
Howmenknarypa. CriocoObl nonyuenusi. Peakuuu 1,3-ankaguenoB. [loHsaTHe 0 NEPULIMKIMYECKUX PEAKIUAX.
Huxnonpucoeaunenue.. Ocodbennoctu peakuii dunbca-Anbaepa.
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Pazoen 3. Apomamuueckue coeounenus.

3.1 Teopuu apoMaTHUHOCTH.

CoBpeMeHHBIC MPECTABICHUS O CTPOCHHHM OCH30J1a. ApOMATHYECKUU XapakTep OeH30ia. DHEpTus
conpsbkeHus. O0mre KpUTepuu apoOMaTUYHOCTH.

3.2 Coenunenust 0€H30JILHOTO psifa

N3omepus. Homenkmarypa. CrnocoOwr mosrydenusi. [IpocTpaHCTBEHHOE M SJIEKTPOHHOE CTPOCHHE.
®dusnueckue cBorcTBa. O0IIas XapaKTepUCTUKA PEAKIIMOHHOM CTIOCOOHOCTH.

Pa3zoen 4. I'anocenonpouseoonvie. Cnupmeol, penonvi, npocmole 3Qpupol.

4.1 'anoreHONpoU3BOIHbIE

Knaccudukanus. Homenknarypa.

Anxwi- u amunmanranorenuasl. M3zomepus. Homenknarypa. Cioco6s! nosmydenus. [IpoctpanctBenHoe u
3NEKTPOHHOE cTpoeHue. Du3nueckrue CBOMCTBA.

Peakuuu HyksieopuiIbHOrO 3aMeLIeHHUS U OTUIEIUIEHUS. BuMonekynsapHbIi MeXaHU3M HYKJI€0(QUILHOTO
3amenieHus (S\2).

MoHOMOJIEKYISPHBIA ~ MEXaHU3M HykiIeopuIbHOTO 3aMemieHus. Peakmuu ortmemieHus. ®-
OnmumunupoBanue. Mexanusmel E1 u E2. Apomarndeckue rajoreHonpous3BoiHble. MexaHu3M 3aMelleHus
rajJloreHa B aKTUBHUPOBAHHBIX rajoreHapeHax (S.2 apom). HeakTuBupoBaHHbBIE TI'aJlOT€HONPOU3BOIHBIE
apOMaTUYECKUX YIJIEBOIOPOJIOB; aPUHOBBIA MEXAaHN3M 3aMEILECHUs FaJ0reHa.

4.2 DneMeHTOpraHu4eCKue COCTMHCHUSL.

XapakTepucTUKa CBSA3€H YIIIEpOA-JIEMEHT B 3aBUCUMOCTH OT ITOJIOKEHU 1emMeHnTa B [lepuoanueckoin
CUCTEME 3JIEMEHTOB. Mertamiopranndeckue coenuHeHus. Homenknarypa. CriocoObl mostydyeHus JIMTUN- U
MarHuiioprannyeckux coeauHeHuid. Peakuus ['punbsapa, mexanuszm. Ctpoenue peakTuBoB ['punbspa. Ux
peaKuuu ¢ COSUHEHUSIMH, COAEPKALMMU aKTUBHBIM aTOM BOJOPO/ia: KUCIOTaMHU, COUPTAaMHU, aMUHAMHU.

4.3 CnupTsl.

Opnnoatomusie ciupthl. Kitaccudukanust u HomeHknarypa. Crnoco0sl osydenus. [IpocTpancTBeHHOE
1 3JIEKTPOHHOE CTpOoeHue. XumMudeckue cBoictBa. MHoroaromusie ciupthl, ['nukonu. I'muuepun. CriocoOsl
nonydeHus. PU3NUECKHE U XUMHUYECKHE CBOMCTBA. [IpakTnueckoe npumMeHeHue.

4.4 ®enonbl

Knaccudukanus u Homenkinarypa. Criocoosl nonmyuenus. duszndeckue cBoicTa. [IpocTtpancTBeHHOE U
ANIEKTPOHHOE CTpOEHUE. XMMUYECKHE CBOKCTBA

4.5 IpocTsie a3pupbl

Knaccudukanus n Homenkiarypa. Cnoco6sl nomyuenus. @usnyeckue cpoiictsa. [IpoctpancTBeHHOE
U DIJEKTPOHHOE CTpoeHue. XHUMHUYEeCKHe CBoMcTBa. llukimmueckue 3¢hupsI. Kpayn->¢upsr.
KommnekcoobpazoBanue ¢ moHamu MmetaiioB. [Ipumenenue.

4.6 DniokcucoeMHeHus

Nzomepusi. Homenknatypa. CmocoOwsl momydeHus. Puzmdeckue cBoiictBa. lIpocTpaHcTBeHHOE U
JJIEKTPOHHOE CTPOCHHME OSTUJICHOKCHIA. XUMHUYECKHME CBOWCTBA. MeXaHM3MBbl pPEakUMd W HaIpaBICHUE
packpbITus Kojblia. [IpyMeHeHre B MpOMBIIIJIEHHOM OpraHMYeCKOM CHHTE3E.

Pazoen 5. Anvoecuovl, kemonwl. Kapbonosvle kuciomol u ux npoussoomwie.

5.1. Anpnierusibl 1 KETOHBI

Knaccudukanus u Homenkinarypa. Criocoos! nonmyuenus. @uszndeckue cBoicTa. [IpocTtpancTBeHHOE 1
AIIEKTPOHHOE CTPOCHUE. XUMHUYECKHE CBOKCTBA.

5.2 OmHOOCHOBHBIE (MOHOKAPOOHOBBIE) KAPOOHOBBIE KUCIIOTHI.

OpHoocHOBHbIE KapOOHOBble KHMCHOTHL. Kiaccudukanus u HomeHkinarypa. CrnocoObl MOJIy4EeHHUS.
[IpocTpaHCTBEHHOE W AIIEKTPOHHOE CTpoeHHe. BogopoaHbie CBsi3M B KapOOHOBBIX KUCIOTAX. XUMHUYECKUE
cBoiictBa. OH-KucnotHocTs.

5.3 ®OyHKUMOHAJIbHBIE MPOU3BOAHBIE KAPOOHOBBIX KHCIOT: TaJIOT€HAHTHAPUABI (AIMIITalIOr€HU/IbI),
AQHTUAPHUJIBI, CIIOKHBIE d(UPHI, AMHUJIbI, HUTPHUIIBL.

Oco0eHHOCTH MPOCTPAHCTBEHHOTO U IEKTPOHHOIO cTpoeHus. KHCIOTHBIN M OCHOBHBIA KaTajau3 B

XUMUU (QYHKIIMOHATBHBIX TPOU3BOIHBIX KApOOHOBHIX KUCIOT. [loHSATHE 0 HYKICO(DHUITBHOM KaTaju3e.
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INanorenanruapuasl. CnocoObl nonydenus. Bzaumoneiicreue ¢ Baxxkuenmmmu N- u O-HykJeopuiaMmu
(Boza, cnupThl, aMMHaK, aMUHbI, THIpPa3uH), MEXaHU3MBbl peakuuil. BoccTtaHoBiieHHE O anbAETUAOB 110
PozenmyHny.

Cnoxuble 3¢pupbl. CrnocoObl mnostydyeHus. ['Maposnn3 cioXHBIX 3(QUPOB B YCIOBUSAX KUCIOTO U
OCHOBHOTO KaTaju3a, MEXaHM3Mbl @POLECCOB. AMMOHOJIM3, MEXaHU3M peakuuu. Peaknuum c¢
METaJJIOOPraHUYECKUMU COETUHEHUSIMH, BOCCTAHOBJIEHUE JI0 CIIUPTOB U aJIbJACTUIOB.

Anrunpunpl KapOOHOBBIX KHCIOT. CrocoObl mosydeHus. Peaknuum anruapunoB kucioT. Kerew,
ITOJIy4eHHUE U CBOMCTBA.

Hutpunel. CiocoOsl nostyueHusi. Kucinplil u menoyHo TuIpoan3 HUTPUIIOB, MEXaHU3M IPOLIECCOB.
BoccraHoBiieHne KOMIUIEKCHBIMU THUAPUIAMU METaUIOB O aMUHOB M ajbpAeruioB. Bi3aumoneiictBue c
MarHui- 1 JUTHHOPTraHUYECKUMU COEAMHEHUSMU.

Amugapl. CnocoObl monydeHus. ['maponus, MexaHusM peakuud. BoccraHoBiieHHWE 10 aMUHOB.
Herunparanus amuaos. [leperpynnuposku ['opmana, MexaHu3M peakLuu.

5.4 MHOrooCHOBHbIE KapOOHOBbBIE KHUCIOTHI.

MHOroocHOBHBIE KapOOHOBBIE KUCIOTHL. JIMKapOOHOBbBIE KUCIOTHI YKUPHOTO U apOMaTHYECKOTO psijia.
Homenknarypa. CnocoOel mosydenus. Puzmdeckue u xumuueckue cBonctBa. OH-KucmotHoCTb.
ObpazoBanue (yHKIMOHAJIbHBIX NMPOU3BOAHBIX. Peakiuu, nmpoTekaroniye npu HarpeBanud. Llukmnueckue
aHTUJIPUJIBL: TT0JIydyeHue, cBoicTBa. [IpuMeHeHre TMKapOOHOBBIX KUCIOT B IPOMBIIIJIEHHOM OPraHU4eCKOM
CUHTE3E.

ManonoBsiid 3¢up, crnocodsl momydeHus, crpoenune, CH-kucmotHocTh. Peakiuu ankuiampoBaHwUs,
ruapoin3a, jAekapOokcuirpoBanus. CHHTE3bl KapOOHOBBIX KHCJIOT M3 MalloHOBOro sdupa. Peaxiuun
KOHJICHCAllUM MaJIOHOBOTO 3(dupa ¢ KapOOHWJIBHBIMH coeauHeHusMHU (peakuusi KuéBenarens), peaxius
Ponnonosa.

5.5 3ameniénHble KapOOHOBBIX KHCIIOT.

Knaccudukanuss u Homenkmarypa. ['anorenzameménnbie KucioT. CrocoObl monydeHus (- u ®-
raJIor€HO3aMeIIeHHBIX KUCIOT. [ MIPOKCUKUCIOTHI: KilaccupuKalus 1 HoMeHKIaTypa. OcoO0eHHOCTH CBOMCTB
(-, ®-, ©-ranoreH3aMenIEHHbIX U TUAPOKCUKUCIIOT. JIaKTU IBL, TaKTOHBI. AMUHOKUCIOTHL. Kinaccudukanuus u
HoMmeHKnartypa. Peaknus PoanonoBa OcoOeHHOCTH peakuuMu STEepUPHUKALUHM, AIKWIKPOBAHUS U
alMUIMPOBAHUs AMUHOKUCIIOT. Peakiuu a11a3o0TupoBaHusl.

Pazoen 6. Azomcooepoicawue coeounenus.

6.1. Hutpocoenunenus

Knaccudpukanus m Homenknarypa. CrocoObl mosyudeHus. IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE
ctpoenne. OOImas XapakTepUCTHKA PEaKIMOHHOW CHOCOOHOCTH. XUMHUYECKHE CBOMCTBA. Tayromepust
MEPBUYHBIX U BTOPUYHBIX aTU(paTHIECKUX HUTPOCOECTUHEHHII.

6.2. AMUHBI

Knaccudukanus n Homenknarypa. Criocoosr nosmyuenus. dusndeckue cBoicTsa. [IpoctpancTBenHOe
1 3JIEKTPOHHOE CTpoeHHe. XUMHUUyeckue cBoiicTBa. CTpoeHHE U OCHOBHOCTb. Peakiinu ¢ KucioTamu, CTpoeHue
coJiel, UX HOMEHKJaTypa M CBOMCTBAa. AJIKWJIMPOBaHME M AalJIMPOBAHME; MEXAaHU3Mbl ITHX pEaKIU.
YerBepTuyHbIE aMMOHHMEBBIE COJIM UM OCHOBAHMS: IIOJydY€HUE, CTPOCHHE, CBOWCTBA; pacllelieHue
YEeTBEPTUYHBIX aMMOHHEBBIX OCHOBaHMM, HampasieHue peakuuil. [IpaBuno I'opmana. Peakunn amuHOB C
a30TUCTOM KHCIOTOH, MeXaHu3M peakuuu. OCOOEHHOCTH peakUUid >3JIeKTPO(UIBHOIO 3aMEIlIEeHUs B
apoMaTHYecKUX aMuHax (HUTPOBaHUE, TaJOreHUpoBaHue, cyiabhupoBanue, GopMuanpoBanue). OkuciaeHue
aMHUHOB.

6.3 A30- 1 AMa30CcOeAMHEHNUS

[lonyuenue nua3zocoeIMHEHUN peakuuedl OUa30THUPOBAHUS: YCIOBUS IPOBEACHUS pPEAKLUUH U
MEXaHU3M, [IPUPO/Ia HUTPO3UPYIOIIETO PEareHTa; pa3jinyuus B yCTOMYMBOCTH HACBHIIIEHHBIX U ApOMATUYECKUX
muazocoequHenui. dusnueckne cBorcTBa. [IpoCTpaHCTBEHHOE W 3JEKTPOHHOE CTPOCHHE APOMATHYECKUX
Ma30COeMHEHUN B 3aBUCHMOCTH OT pH cpenpl, TayromepHsle npeBpanieHus. XHMHYECKHE CBOMCTBA.
Peakuuu, mnporekamomue ¢ BbIIEICHHUEM a30Ta: 3aMeIleHue JUa30HMEBOM TpYIIbl Ha TUAPOKCHU-,
AJIIKOKCUTpYIIIY, (GTOp, Hoa. Peakiiuu painkaabHOTo 3aMelIeHHs AUAa30TPYIIIbl Ha XJI0p, OpoM, IIMaHOTPYIIILY,
HUTpOIpymiy, Bojxopoxd, Peakuuu, mnportekarouue 0O0e3 BbIJEIEHUS a30Ta: BOCCTAaHOBJIEHHE [0
apuITrHIpa3uHOB. A3ocoueTaHue. A30- U 11a30COCTABISIONINE, YCIOBUS COUETaHUS C aMUHAMU U (DeHOJIaMU.
[TonyueHue u NpUMeHEHNE a30COEMHEHHH, a30KpaCUTEIH.
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4 O0beM yueOHOI 1 CHUIITUHBI.

Cemectp
Bcero
. 2 cemectp 3 cemecTp
Bun yae6noit paboThl N A
3E I;aﬂ' 3E | Axan. u. | 3E I;aﬂ'
OO611ast TPYA0EMKOCTh AUCHUTIIINHBI 9 324 3 108 6 216
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 3,11 112 1,33 48 1,78 64
Jlexuu 1,33 48 0,44 16 0,89 32
[TpaxTnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padboTs! (JIP) - - - - - -
CamocrosiTeJibHAs padoTa 4,89 176 1,67 60 3,22 116
KonrtakTHas camocrositensHas pabota (AmmK uz VII 0.4 0.4 )
o5 3a4 / 3a4 ¢ oy.) 489 ’ 1,67 ’ 3,22
CamMocTosATeTpHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 175,6 59,6 116
Buabl KoHTpOJIA:
Buo konmponsn uz YII (3au / 3au c ou.)
JK3aMeH 1 36 - - 1 36
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,4 - 0,4
1 - 1
[ToaroToBka K 3K3aMeHYy. 35,6 - 35,6
3auér ¢
Buj uTOroBOro KOHTPOJIs: 9 JK3aMeH
OlIeHKOM
Beero CemecTtp
. 2 cemectp 3 cemecTp
By yae6noit paboThl N A
3E fITp' 3E | Actp. u. | 3E fITp'
OO6mast TpyA0€MKOCTh TUCIIUTUTHHBI 9 243 3 81 6 162
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 3,11 84 1,33 36 1,78 48
Jlexuu 1,33 36 0,44 12 0,89 24
[TpakTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopusie padboTs! (JIP) - - - - - -
CamocrosiTejibHAs padoTa 4,89 132 1,67 45 3,22 87
KonrtakTHas camocrositensHas pabota (AmmK uz VII 0.3 0.3 )
ons 3a4 / 3a4 ¢ oy.) 489 ’ 1,67 ’ 3,22
CaMoCTOSATENbHOE N3YUYEHHUE PA3/IEI0B AUCLUUIIIMHbI 131,7 44,7 87
Buabl KoHTpOJIA:
Buo xonmponn uz YII (3au / 3au c ou.)
JK3aMeH 1 27 - - 1 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,3 - 0,3
1 - 1
[ToaroToBka K 3K3aMeHYy. 26,7 - 26,7
3auér ¢
Bujx uTOroBOro KOHTPOJIs: 9 JIK3aMeH
OlIeHKOM

AHHOTanUs padoyeil NPOrpaMMbl JTUCUMILIMHBI
CAHAIUTHYECKAST XUMU»

1 Heab TUCHUIIMHBI — MPUOOPETEHHE 00YJAIOMMMHUCS 3HAHUNW U KOMITETCHIINM, HEOOXOUMBIX TSI

pEeIICHNA KOHKPETHBIX 3aa4 XUMHUYCCKOI'0 aHaJIn3a.
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2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH

Obnadams CIeyONMMA KOMIIETECHITUSAMA U WHIUKATOPAMU UX JTIOCTHKCHUS:
I1K-2.1; T1IK-2.2; TIK-2.3

3nams:

e OCHOBHBIE MOHATHUS, TEPMHUHBI, METO/Ibl U MIPHUEMbl KAUECTBEHHOTO U KOJMYECTBEHHOTO XUMHUYECKOIO
aHan3a;

e TEOPETUYECKUE OCHOBBI PU3NKO-XMMUYECKUX METOJIOB aHAIN3a;

e TIPUHLUIBI PabOThl OCHOBHBIX IPHUOOPOB, HCIOJIB3YEMBIX Uil IPOBEIACHHUS KadeCTBEHHOIO H
KOJIMYECTBEHHOT'O aHAIN3a;
Ymemo:

e TIPUMEHATh NPUOOPETEHHBbIE NPAKTHUUECKUE HABBIKU B MNPO(ECCHOHATBHOM NEATEIbHOCTH JUIS
pelIeHNs KOHKPETHBIX aHAJIMTUYECKUX 3a/ay;

e TMPOBOJUTH OOOCHOBAaHHBIM BBIOOp METOAA aHAIM3a C Y4ETOM Lieleil U 0coOeHHOCTEW IaHHOMN
MPAaKTUYECKOM 3a/1a4u;

e IPOBOJUTH PacyeThl HA OCHOBE MPOBEAECHHBIX UCCIIEJOBAHUI;

e IPOBOJUTH METPOJIOTHUECKYIO OLIEHKY Pe3yIbTaTOB KOJIMYECTBEHHOTO XUMUYECKOTO aHaIn3a
Braoemy:

e OCHOBaMH METPOJIOTUYECKOH OLEHKU PE3yIbTaTOB KOJMUYECTBEHHOTO XUMUYECKOTO aHAIN3a;

e [pUEMaMU UHTEPIIPETALNHU PE3YIbTATOB aHAIN3a HA OCHOBE KBAIUMETPHUECKUX OLIEHOK;

e METOJOJIOTHEH XMMHUYECKUX U (PU3UKO-XMMHUYECKUX METOJOB aHAJIM3a, UIMPOKO HCIOJb3YEMBIX B
COBPEMEHHOMN aHAIMTUYECKOM MPAKTUKE

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. Unentudukanusi HOHOB 3JIEMEHTOB B pPacTBOpax

1.1 BBenenue B COBpEMEHHYIO aHATMTHYECKYHO XUMHUIO.

Ananutruyeckass XUMHsI KaK OCHOBA METOJIOB M3YyY€HHUS M KOHTPOJII XMMHUYECKOIO COCTaBa BELIECTB B
MaTepUaJIbHOM MPOU3BOICTBE, HAYUHBIX HCCIEAOBAHUSIX, B KOHTPOJIE 00BEKTOB OKpYKarollel cpenbl. Buabl
aHann3a. DJIIEMEHTHBINA, MOJICKYJISIPHBIN, ()a30BbIN U M30TOMHBIN aHAMN3. KOM4eCTBEHHBIN U Ka4eCTBEHHBIIN
aHaJIW3 OPraHUYeCKUX U HEOPraHMYECKHUX BEIIECTB. XUMUYECKHE, (PU3UKO-XUMHUECKHUE METOIbl aHAIN3a, UX
B3aMOCBSI3b, COOTHOUICHHE W MPUMEHEHHE. AHAIWTUYECKUH CHTHajd KaK HOCHUTENIb KayeCTBEHHOM U
KOJIMYECTBEHHON uH(MopManuu 00 o0bekTe aHanmm3a. [locTaHOBKAa aHATUTUYECKOW 3aaadd. AJTOPUTM
IIPOBEJICHUS] aHaju3a: OoTO0Op cpenHed  MpoObl, MOATrOTOBKa MpoObl K aHauu3y, H3MEepeHHe
AQHAJIMTUYECKOTO CHTHala M €ro METPOJIOTMYECKas OIIeHKa, pacyeT pe3ylbTaTOB aHalu3a M HX
uHTepnperanus. Ilpumepsl pemieHus 3ajad aHAIUTUYECKOTO KOHTPOJISI B XMMHYECKOM TEXHOJIOTHH, B
aHayin3e oOBEKTOB OKpYXkarolie cpenapl U ap. IIoHATHS O COBpEMEHHBIX METOJaX 3JIEMEHTHOIO aHalu3a:
aTOMHO-3MHCCHOHHBIN aHaJIu3, aTOMHO-a0COPOIMOHHBIIN aHaIU3, PEHTIeHO()IYyOpEeCEeHTHBIN aHaIH3.

1.2 Cnemuduka 3a1a4 aHATUTUYECKONH XHUMUH.

OcHoBHbIE TEPMUHBI aHaTUTHYECKON xuMun. OOHapyxenue. Onpenenenne. AHaNU3. AHAIUTUYECKUE
XMUMHMUYECKHE PEAKIIMK KaK OCHOBA XUMHUUYECKOTO aHain3a. KauecTBeHHbIE U KOJMYECTBEHHbIE AaHATUTUYECKUE
XUMHUYEcKUe peakiuu. TpeOoBaHus, mnpeabsBiasemMble K HUM. Croenuduka aHaJIUTUYECKHX peakiuil,
HCI0JIb3YEMBIX B aHanu3e. AHaiuTH4eckas (opMa U aHaJTUTUYECKUE MTPU3HAKU. AHATUTUYECKUE PEAKIIUU U
aHanutTuyeckue 3 dexrsl. XapakTepuUCTUKN aHATUTUUYECKUX pEaKLUii: YyBCTBUTEIbHOCTD, U30MPATEIbHOCTh
(cenextuBHOCTh). ['pynmoBble, oOlIMe, dYacTHble, XapakTepHble U crneuuduueckue peakuuu. Ilyrtu
MOBBILIEHUS U30MPATENHHOCTH U YyBCTBUTEILHOCTH AaHAIUTUYECKUX PEAKIUH.

1.3 Xumuueckue paBHOBECHS B TOMOT'€HHBIX U F€TEPOT€HHBIX CUCTEMAX, IPUMEHSEMBIX B
AHAJIUTHYECKOU XUMHH.

OCHOBHBIE THIIBI PEAKIINH, TIPUMEHAEMBIX B aHAIUTHYECKON XUMUH (0CaXACHUSI, KUCIOTHOOCHOBHBIE,
KOMILJIEKCOOOpa30BaHUsl, OKHCIEHUsA-BoccTaHOBIEHUsA). COCTOSSHME HOHOB DJJIEMEHTOB B pPacTBOpaXx.
KoHcTanThl paBHOBECHS aHAIUTUYECKUX PEaKUUi: TEPMOAMHAMUYECKUE, KOHIIEHTPALIMOHHBIE, YCIOBHBIE.
@dakToppl, BAMSIONIME HAa  XUMHUYECKOE paBHOBecHe (KOMIUIEKcooOpazoBaHue, oOpa3oBaHHE
MaJOpacTBOPUMBIX COEAMHEHUN, U3MEHEHHE CTEIIEHU OKUCIIEHUS ONPEAEIsieMOro NOHA, BIUSHUE MPUPOIbI
pacTBOpUTEIISL, HOHHON CHJIbI, TEMIIEPATYPHI, COCTaBa pacTBOPA).
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PaBHOBecHs B aHaJIUTUYECKH BaXKHBIX IMPOTOJIMTUYECKUX cUCTeMaX. KOHCTaHTBI KUCIOTHOCTU U
OCHOBHOCTH. YpaBHEHMsI MaTepuaiabHoro OanmaHca. Borumcienue pH pacTBOpoB KHCIOT U OCHOBaHUI
pa3IMYHON CHWIIBI, CMecel KHUCIOT M OocHoBaHMil. BydepHbie pacTBOpBI, HUCIOJIb3yeMble B XUMHYECKOM
aHaJIM3e: UX CcOoCTaB, cBoMcTBa (OydepHas eMKOCTh, obnacTh OydepupoBanus), pacuer pH, npumeHnenue B
AHAIIMTUYECKON XUMHH.

AHanuTHYEeCKHE peaklUuu KOMILIEKCOOOPa30BaHMsSI, OCaXACHUS, OKHUCICHUSI-BOCCTAHOBIICHUS.
OO0u1ue, cryneHyaTble U yCIOBHbIE KOHCTAHTHI YCTOMYMBOCTH KOMIUIEKCHBIX COeIMHEHUH. Mcnonb3oBaHue
peaxkiuii KOMIUIEKCO0Opa30BaHUs B AHATUTHUECKON XUMUU (0OHApYKEHHE U KOJIHMYECTBEHHOE OTPE/IeIICHNUE,
MackupoBaHue). Vcrnonb3oBaHue peakiuil OCaKACHHUS B aHATUTHUECKUX Lensx. KoHcTaHTa paBHOBECHs
peakuuil OCaXKIEHUS-pACTBOPEHUS; (aKTOphl, BIUSIOUIME HA PacTBOPUMOCTb OCaakoB. Pacuer ycnoBuil
OCAXJCHHUSI U PAcTBOPEHHUS 0caakoB. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE paBHOBecus. CTaHAApTHBIM U
peaJIbHbIN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE MTOTEHIIHAIIBI.

Xumudeckue W (Pu3uMKo-xuMudeckue crnocoosl ompeaenenus pH pactBopoB. PaBHOBecus
aHAJIMTUYECKUX peakuii KOMILIEKCOOOpa3oBaHus U yipasiieHue UMU. GaKkTopbl, BIAUSIONINE Ha HATIPaBICHHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuidl. KoHcTaHTa paBHOBECHS M €€ XHMHUKO-aHAJIMTHYECKOE
3HaueHue. Pacuer k03QPUIIEeHTOB MOOOYHBIX PEaKIUil.

1.4. KauecTBEHHbIE U KOJIMYECTBEHHbIE aHAJTMTUYECKUE PEAKIIUY C OPraHUYECKUMHU aHAIUTUYECKUMU
peareHTaMu B aHAJIN3€ HEOPTraHMYECKUX BEIIECTB.

Oprannyeckue aHanutudeckue peareHTsl (OP). Knaccuduxamus OP no tumy peakuuid c
HeopranuueckumMu uoHamu. KommuiekcooOpasyromue OP u crpoeHune ux MoJekynl: (QYHKUHOHAIbHO-
aHAJIUTUYECKass M aHAJTMTHKO-aKTUBHAs Ipynmbl. OCOOEHHOCTH M IpeumyliecTBa ucnoib3zoBaHus OP,
obOnactu npuMeHeHUs. JlONMOJHUTENBHO: TEOpus AEUCTBHS KoMIulekcooOpasyromux OP, yder HOHHOrO
cocrosinust OP u merama. ['unoresa ananoruii u npakTuyeckue BbIBObI U3 Hee. [Ipupoaa xuMuueckoil cBa3u
B Komiuiekcax OP ¢ MoHamMu MeTalyioB M €€ NpOsBIECHUE B LBETHOCTH KoMmiuiekcoB. Peakuuu OP ¢
XpOMOQOPHBIMU  31€MEHTaMU. VIHTEHCUBHOCTh OKpacKd AaHAJUTHUECKUX (GOpPM M HHTEHCUBHOCTh
norjoueHus. Mcnonb3oBanue peakuii OpraHMueCcKUX peareHToB B POTOMETPUUYECKOM aHATIU3E.

Paszoen 2. KonnuecTBeHHbIH XUMUYECKUI aHAIIN3

2.1. IIpuHUHIIBI ¥ 3aa49X KOJIMYECTBEHHOIO aHAIN3A.

Knaccugukanus MeTo10B KOJMYECTBEHHOTO aHanu3a. TpeboBaHMs, IpeIbsIBIsSEMble K XUMUYECKUM
peakuusM B KOJMYECTBEHHOM aHaiu3e. OTambl KOJIWYECTBEHHOIO ONpENeNieHUs. XapaKTepUCTHKA
pe3yJbTaTOB KOJMYECTBEHHOIO XMMHUYECKOro aHanuza. OmnpeneneHne cojJiep)KaHus BEIIeCTBa B PacTBOPE,
pacuetHbie  popmynasl. CrocoObl TMpeACTaBICHUS PE3yJbTaTOB aHaiu3a. 1eCcThl Ha BBIBICHUE
CUCTEMAaTUYECKUX MOrPELIHOCTEN B pe3yJbTaTaX KOJMYECTBEHHOTO XMMHUYecKoro aHaiuza. [IpoGoorbop u
poOOMOArOTOBKA.

2.2. Turpumerpuyeckuil aHaiu3. TUIBI peakiyil, HCIIOJIb3YEMbIX B TUTpUMeTpun. TpeboBanus,
MPEIbSABISEMbIE K HUM.

[Mpunuun turpumerpun. TutpoBanue u ero srtambl. ['paduueckoe uzoOpakeHue mpoliecca
TUTPOBAHUSI — KPUBbBIE TUTPOBAHUS, UX BU/bl. CKa4OK HAa KpUBOM TUTPOBAHUS, TOUKa 3kBUBajIeHTHOCTH (T.D.)
u koHeyHas Touka TuTpoBanus (K. T.T.). [leppuunsie 1 BropuyHbie cTaHAapThl. [[preMbl THTpUMETPUYECKOTO
aHaJin3a: TNpsMoe U OOpaTHOE TUTPOBAHME, KOCBEHHBbIE METOJbl. THIBI peakuuid, HCHOJIb3yEMBIX B
TUTPUMETPUYECKOM aHaIN3€e; TPEOOBAHNUS, IPEIbIBISIEMbIE K HUM.

JIOoTIOTHUTENBHO: UHCTPYMEHTANIbHBIE MeTOAbl HHAMKAMU T3. [loTreHunomerpuyeckoe TutpoBanue. Meron
I'pana. [Ipyrue cnocoObl yCTaHOBIEHUS KOHEYHON TOYKA TUTPOBAHUSL.

2.3. Peaknuu HeUTpaM3alnuy B KOJJMYECTBEHHOM XHMHUYECKOM aHAIU3E.

MeTo/1bl KUCIOTHO-OCHOBHOTO TUTpOBaHUsl. CyIIHOCTh METOJa KUCIOTHO-OCHOBHOIO TUTpoBaHUs. KpuBbie
KHCJIOTHO-OCHOBHOTO TUTPOBaHMs. PacueT M mocTpoeHne TeOpeTUUYECKUX KPUBBIX TUTPOBAHUS CHUIBHBIX U
CJ1a0bIX OJIHOOCHOBHBIX MPOTOJIUTOB. DaKTOPbI, BIMSIONIME HAa BEIUYMHY CKauka Ha KPUBBIX KHCIOTHO-
OCHOBHOTO THUTpoBaHus. CrocoObl yCTaHOBJIEHHMS KOHEYHOM TOYKM THUTpoBaHHsS. KUCIOTHO-OCHOBHBIE
MHIMKATOPbI, UHTEPBAJ MEPEX0Ja OKPACKH HWHIUKATOpa, rnokaszarens tutpoBanus (pT). [IpaBuno BwiOopa
UHIMKATOpa JUId KOHKPETHOTO ciydas TUTpoBaHHs. [IpakThueckoe NpUMEHEHHE peakUui KHUCIOTHO-
OCHOBHOTO B3auMojencTBusl. [loTeHmomeTpryeckoe TUTPOBAHUE Ha OCHOBE PEAKIINI KUCIOTHO-OCHOBHOTO
B3auMoJieicTBUs. IHAMKaTOpHbIE MOTPEUTHOCTH U UX OLIEHKA.

2.4. AHanuTHYEeCKUE peakuy KOMIIJIEKCOOOPa30BaHUsI M OCAXKJICHHS B KOIMYECTBEHHOM XUMUYECKOM
aHanus3e.
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Hcnonb3oBaHne KOMILJIEKCOOOpa30BaHMs B XUMUUYECKOM aHaiu3e. Heopranuueckue 1 opraHnyeckue
aurasasl. KOMIUIEKCOHBI M HMX CBOMCTBA. YCJIOBHBIE KOHCTaHTBI YCTOMYHMBOCTH KOMIUIEKCOHATOB M MX
MIpaKTUYECKoe ucnojb3oBaHue. OO0CHOBaHKE BbIOOpA ONTUMAJIbHBIX YCIOBUNM KOMIUIEKCOHOMETPUUECKOIO
TUTpoBaHUs. KpHBble KOMIJIEKCOHOMETPUUECKOTO TUTpOBaHUsL. DaKTOPHI, BIUAIONINE HA BEIMYUHY CKauKa
Ha KpuBbIX TUTpoBaHUs. CriocoOsl ycranoBienust T.0. u K.T.T. MetanioxpoMHble HUHAUKATOPBI, IPUHIUIT
ux neiictBus. BpiOop mHAMKATOpa s KOHKPETHOTO Ciiydash TUTPOBAaHMS. AHAIUTUYECKUE BO3MOKHOCTH
METO0/1a KOMIIJIEKCOHOMETPUYECKOTO TUTpoBaHUs. [IpuMeHeHne KOMIUIEKCOHOB B aHAIUTUYECKOM XUMUU B
KayecTBE MAaCKUPYIOUIUX areHToB. [IpuMeHeHHe XUMHYECKMX pEeaKUHMi KoMIUIeKcooOpa3oBaHUS B
(OoTOMETpHUECKOM aHaliu3e, B METOJE KOHAYKTOMETPUYECKOTO TUTPOBaHUA. Peaknuum ocaxaeHus
B KOJHMYECTBEHHOM XUMUYECKOM aHanuze. ['paBumerpuueckuil ananu3. Teopernueckoe 00OCHOBaHUE
BbIOOpA ONTUMAJIBHBIX YCIOBUI OCaXJEHUS KPUCTAUIMYECKUX M aMOp¢HBIX ocaikoB. llpumenenue
XUMHMUYECKUX PEaKUi OCaXIEHUS B METOJI€ NOTEHIMOMETPUUYECKOIO TUTPOBAHMUS, B METO 1€ TYpOUINMETPHUH.
OcobeHHOCTH peakiuil KOMIUIeKcooOpa3oBaHus (xematooOpazoBaHusi) HOHOB MetaioB ¢ DJITA.
OcanurenbHOE TUTPOBAHUE.

2.5. AHanUTHYECKHE PEeaKLIUU OKUCIEHUA-BOCCTAHOBIICHUS B KOJIMYECTBEHHOM XUMHUYECKOM aHaJIHU3e.

OKHCAUTENbHO-BOCCTAHOBUTENbHAS pEaKUUs M OKUCIMTEIbHO-BOCCTAHOBUTENBHBIN MOTEHIIHUAM.
KoHcTanThl paBHOBECHS OKUCIMTENbHO-BOCCTAHOBUTEIBHBIX peakiuil. BbIOOp TUTpaHTa UM ONTUMAIbHBIX
ycIoBUN TUTpoBaHUS. KpHBble OKUCINTEIHHO-BOCCTAHOBUTEILHOTO TUTpOBaHUs. DaKTOPbI, BIMUAIOLINE HA
BEJIMYMHY CKauka Ha KpUBOW TUTpoBaHUA. VHAMKAIMS KOHEYHOM TOYKM TUTPOBAHHUS XUMHUYECKUMHU U
¢usuko-xumMuueckuMu Meroaamu. [lepmanranatomerpus. XapakTepucTuka MeToa. Y CIOBHS MPOBEICHUS
[epMaHraHaTOMETPUUECKUX ompezeneHui. BemjectBa, omnpezaensiemMple  epMaHIaHATOMETPHUUECKUM
MeTo10M. JlocToMHCTBA U HeaocTaTku Metoaa. Mogomerpus. XapakTepucTuka METoa, YCIOBHSI TPOBEICHUS
MOJOMETPHYECKOIO OIpeNeIeHusl BeulecTB. JJOCTOMHCTBA M HENOCTaTKM Mmertona. lIpumeHeHue peakuuit
OKHCJICHUS-BOCCTAHOBJICHUS B METOJI€ MMOTEHIIMOMETPUYECKOTO TUTPOBAHHUSI.

2.6. MonooOmeHnHas xpomarorpadus B KOJIMUYECTBEHHOM XMMHUYECKOM aHAJIN3E.

TpeOoBanus, npeabsaBIIeMble K peakusiM HOHHOTO oOmeHa. M3oTepma moHHoro oomeHna. BriGop
ONTUMAJIBHBIX  YCIOBUH HOHOOOMEHHOIO pas3zefieHus BemiecTB. [IpumeHeHMe HMOHOOOMEHHOM
XxpomaTtorpauu B aHAIUTUYECKOM XMMHHM OPraHMYECKUX U HEOPraHMYECKUX COCIUHEHMI: pa3zelieHue,
OYHCTKA, KOHIIEHTPUPOBAHUE U T.]I.

Paszoen 3. BBenenue B pU3NKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METO bl aHATIN3a

3.1. DXMA — cocraBHast 4aCTb COBPEMEHHON aHAIUTUYECKON XUMHUH.

Knaccudukanus  GU3MKO-XMMHUYECKUX  METOJOB  aHalIM3a. AHAIUTUYECKUM CHUTHAJI  Kak
nH(popmaTiBHAasE (PYHKIMS COCTaBa BEIIECTBA U €ro KoinuecTBa. [IpuMepbl aHaNUTUUECKUX CUTHAJIOB U UX
n3mepenuit B OXMA.

3.2. MeTposoru4eckue OCHOBBI aHATUTUYECKUX METOOB.

OCHOBHBIE aHAJTUTUKO-METPOJIOTMUECKUE XapaKTEPUCTUKU METO/I0B U PE3yJIbTaTOB aHAJIM3a, CIIOCOOBI
UX OLIEHKH: IIpejiest OOHapyKEeHUs, KO3(PPUIMEHT UyBCTBUTEIBHOCTH, HYKHSISI M BEPXHSS IpaHUIIa IMana3oHa
OTpeIeNIIEMbIX COJIEPKaHUH, CEIEKTUBHOCTb, IPELIU3HOHHOCTD B YCIOBUSIX CXOJAUMOCTH (IIOBTOPSIEMOCTH) U
BOCITPOM3BOJIUMOCTH, PAaBUIILHOCTD, 3KcpeccHoCTh. O600mmenHblie ceenenus o F[OCT P UCO 5725 (2002).

3.3. O6mas xapakTepuCTKa CHEKTPaIbHBIX, MEKTPOXUMHUECKUX U XpoMaTorpauyeckux MeTOJ0B
aHanuza. [lpencraBnenre o poTOMETPUUECKHUX, TOTELIMOMETPUUYECKUX METOJaX aHaIn3a U HOHHOOOMEHHOM
xpoMarorpadumu.

4 O0beM yueOHOM TMCHMILTHHBI

. O0beM IMCUMIINHBI
Bua yueOHo# padoThbl

3E | Akaj. 4. | AcTp.u4.
O01mas Tpya10eMKOCTh JUCHMIIJIMHbI 4 144 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHUS: 1,79 64,4 48,3
Jlexinu 0,45 16 12
ITpaxTuueckue 3anstus (113) - - -
Jlaboparopusie paboTs! (JIP) 1,34 48,4 36,3
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CamocrosiTeJibHas paboTa 2,21 79,6 59,7
KoHTakTHas camocTosTenpHas paboTa 291
CaMOCTOATETBHOE U3yIEHHE PA3/ICIIOB JUCIMIUIAHBL | 79,6 59,7
Bu uTOroBOro KOHTpOJIsi: 3auer ¢ oneHKOii

AHHOTANUA padoyeid NPOrpaMmMbl AUCHUIIMHbBI
«Pusnueckass XuMHII»

1. ]_le.]'lb AUCHUIIVIMHBI — PACKPBITH CMBICJI OCHOBHBIX 3aKOHOB, YIIPABJIAOMHUX XOJ0M XUMHUYCCKOI'O

rporecca, Hoka3aTh 00JaCcTH MPUIIOKEHHSI 3TUX 3aKOHOB M HAYYHUTh CTY/AEHTA IPAaMOTHO NMPUMEHSTh UX MPU
pEUIeHUN KOHKPETHBIX TEOPETHYECKMX M TNPAKTHYECKUX 3a7ad, IIOHATh OCHOBHBIE KHHETHYECKHE
3aKOHOMEPHOCTHU MPOTEKAHUSI XMMUYECKUX IIPOLIECCOB U POJIb KaTAJIN3a JJI1 XMMUYECKON TEXHOJIOTHH.

2. B pe3yJabTare u3y4yeHus JUCUMILIMHbI 00YYAKOIIUICH 10JIKEH:

Obnadams cneAyOIUMH KOMIETEHIUAMHA U UHIuKaropamu ux goctmwxenus: OINK-1.3, OIIK-1.7,

OIIK-1.11.

Buame:
OCHOBHBIC 3aKOHBI (DH3MYECKOW XHMHH, B3aMMOCBS3b (U3NYCCKUX W XHUMHUYCCKHUX XapaKTEPHCTHUK
mporecca;
IYTH OTPECIICHUsT BAXHEHUIINX XapaKTEPUCTUK XHUMHYECKOTO PAaBHOBECHs (KOHCTAHTHI PaBHOBECHS,
PaBHOBECHOTO BBIXOJa MPOJYKTA, CTCIICHH IMPEBPAIICHHS MCXOJHBIX BEMISCTB) M BIUSHUS Pa3IMIHBIX
(aKkTOPOB Ha CMEIICHNE XUMUIECKOTO PAaBHOBECHS;
TEPMOJIMHAMHUYECKOE OIMCAHWE CBOWCTB WICAIBHBIX W HEHJCATBHBIX PACTBOPOB, TMOJXOJBI K
HAXO0XICHHIO IMAPITUATBHBIX MOJISPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpa.
TEOPHIO TATbBAHNYCCKUX SIBJICHHIA,
TEOPHH KUHETUKH, ITyTH TEOPETHUYECKOTO pacuera CKOPOCTEH XMMHYECKHX PEaKIUi W OTPaHWYCHHS B
MIPUMEHUMOCTH PACYCTHBIX METOJIOB;
OCHOBHBIE YePThl TOMOTEHHOTO M T€TEPOreHHOTO KaTaln3a, IPHYUHBI YCKOPEHHUS XUMUIECKOTO TIpoIiecca
B IIPUCYTCTBUU KaTaIM3aTOPA.

Ymemu:
MPUMEHTh TEOPETUYECKUE 3HAHUS U IKCIEPUMEHTAIbHbIE METO/Ibl UCCIeI0BaHUS (PU3UUECKON XUMUU
IIpU pelieHnH npodeccuoHallbHbIX 3a/a4;
IIPEACKA3bIBaTh W HAXOJUTh ONTUMAJbHBIE YCIOBHS IPOBEIEHUsS XHUMHYECKOTO IpoIEecca C LENbI0
ITOJTYy4EHHUSI MAKCUMaIbHO BO3MOKHOTO BBIX0/1a HHTEPECYIOLIETO MPOIYKTa;
MPUMEHTh TEOPETUYECKUE 3HAHUS U IKCIEPUMEHTAIbHbIE METOIbl UCCIeI0BaHUS (PU3UUECKON XUMUU
JUISl pELIEHNs BOIIPOCOB, BO3HUKAIOIINX ITPY U3YYCHUN KHHETUKU XUMUYECKUX PEaKIIHii;
IIPOBOJUTH aHAJINU3 U KPUTHUYECKHU OLIEHUBATH IOJIyY€HHBIE SKCIIEpUMEHTAIbHbIE JaHHbIE, 00001aTh U
nenaTh 000CHOBAHHBIE BHIBO/IbI HA 0a3€ MPOBENEHHBIX OIBITOB.

Braoemy:
KOMILJIEKCOM COBPEMEHHBIX TEOPETHUECKHUX METOJO0B (PM3UYECKON XMMHHU JUIsl PEUICHHUsS] KOHKPETHBIX
HCCIEA0BATENbCKUX 3a/1a4;
HAaBBIKAMHU OIIPENEICHUS COCTOSIHUS PABHOBECUS M CaMOIIPOHU3BOJIBHOTO HAIPABJICHUS XHUMHYECKOTO
pouecca;
3HAHMSIMM  OCHOBHBIX 3aKOHOB (DM3MYECKONM XUMHUHU JJI  COJEp)KaTelbHOM HMHTEpIpeTaluu
TEPMOJUHAMUYECKHUX PACUETOB;
METOJaMHU OIIPECIICHHUs TOPAAKA M CKOPOCTH PEaKIMM, YCTAHOBJICHWS JIMMHUTHPYIOIIEW CTaguu |
MEXaHU3Ma U3y4aeMOi XUMHUYECKOW pEaKIuH;
HaBBIKAMHU COCTABJICHUS TaJIbBAHWYECKUX JJIEMEHTOB Ul LIEJIEd ONpPENENIeHUs TEPMOAMHAMUYECKUX
XApaKTEPUCTUK U KOHCTAHT PABHOBECHSI UCCIIEyEMOU pEaKInu;
3HAHUSIMH OCHOBHBIX 3aKOHOB XMMHYECKOW KMHETHKH, BIUSHHUS Pa3IMuYHBIX (PAaKTOPOB (TeMIieparypsl,
JaBJICHUSI, KaTaJu3aTopa) Ha CKOPOCTh XUMUYECKON peakLuu.
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3. Kpartkoe cogep:xaHue JUCUMILTHHbBI

S cemecTp
Paszpen 1. Xumuyeckasi TepMOAMHAMHUKA

1. IlepBblil 3aKOH TEPMOAVMHAMUKH

TepMmoauHaMHUECKUE CUCTEMbl U TEPMOJAMHAMUYECKUE MapaMeTpbl. DKCTEHCUBHbBIE U UHTEHCUBHBIE
cBOMCTBa cucTeMbl. TepMoauHaMuueckuii nmporecc. OyHKIUN coCTOSIHUS U PyHKIMY npoliecca. BHyTpeHHsist
SHEprus U SHTANbIUS, UX cBOMcTBa. Temnora u padora kak GopMbl niepefaun sHepruu. PadoTa pacmmpeHus
ra3a u noJiezHas pabora. @opMynupoBKHU [epBOro Hayaua TEPMOJMHAMUKHU. B3auMOCBS3b TEIIOTHI, paboThI
1 U3MEHEHUS BHYTPEHHEN S3HEPIHH B H30XOPHOM, U300apHOM U U30TEPMHUUECKOM IMpolieccax. TemioéMKoCTh
BEIECTBA — U30XOPHAs WK U300apHasi, MOJIApHas, yaelbHasd. TemmoéMKoCTh HiealbHbIX Fa30B, B3aUMOCBA3b
MouisipHbIX TemoéMmkocteit Cr u Cy ujeanbHOro rasza. Temno€MKOCTh TBEPABIX BEUIECTB U KHUAKOCTEH.
3aBUCUMOCTb MOJIIPHOUM M300apHOM TEIIOEMKOCTH BEIIECTBA OT TEMIIEpaTypbl, IMIIUPUUECKUE YPABHEHUS
(cTeneHHbIe psiibl), UX IPUMEHUMOCTD. 3aKkoH Ky0oB Jlebas, mpaswmiio Jrononra u IItu. Cpeansist uzobapnas
TEIJI0EMKOCTD BEILlECTBA B MHTEpBaJie Temneparyp. TemmepaTypHasi 3aBUCUMOCTh NPUPALICHUS SHTAJIbIIUU
BemectBa (H: — H,) mpu mocrosiHHOM JnaBieHuu ¢ y4€roM (a3oBbIX NepexoqoB. TemnoBoil 3¢ ekt
xuMugeckoro mpoiuecca. OCHOBHOE CTaHAApTHOE cocTossHue. CTaHIAapTHBIE SHTAJIBIMM O0Opa3oBaHUS U
cropanust BemiecTB. IIpuMenenue 3akonHa ['ecca i BBIYMCICHUS TEIUIOBBIX 3(PQPEKTOB XUMHUUYECKUX U
(U3UKO-XMMHUYECKHX TpolieccoB. CBsA3b TEIIOBBIX 3((PEKTOB MPHU NOCTOSHHOM 00BbEME U MPU MOCTOSIHHOM
JaBJICHUU. 3aBUCUMOCTb TEIUIOBOTO 3¢¢eKTa peakiuu OT TeMmieparypbl. BblBog M aHaiu3 ypaBHEHUS
Kupxroga B nudpdepenuuansuoit popme. Uuarerpuposanue ypasuenust Kupxroda.

2. BTopoit 3aKk0H TepMOAMHAMUKH.

CaMonpou3BOJIbHBIE U HECAMONPOU3BOJIbHBIEC, OOpaTHMble U HeoOpaTUMble, pPABHOBECHBIE
(KBa3uCTaTUYECKUE) M HEPaBHOBECHBIE Ipoliecchl. PaboTa paBHOBECHOTO M HEPABHOBECHOTO IPOLIECCOB.
@OopMyIMPOBKM BTOPOr0 Hayaja TEPMOJMHAMMKH. OHTPONHUS KAaK KpPUTEpUH  HANpPaBICHHOCTH
CaMOIIPOM3BOJIBHBIX IPOLIECCOB U PAaBHOBECUS B HM30JIMPOBAHHBIX CHCTEMax. 3aBHCHUMOCTH SHTPOIUU
BEIIIECTBA OT MapaMETPOB COCTOSTHUS (TEMIIepaTyphl, AaBJeHHs, oObeMa). PacdeT m3MeHeHUs: SHTPOIUH B
Pa3IMYHBIX MPOLIECccaX, CBSI3aHHBIX C U3MEHEHHEM COCTOSIHUS MJEaIbHOTO rasa, a TaKKe YMCTBIX TBEPIBIX
WM )KUJIKUX BellecTB. M3MeHeHue SHTponH B IPOLIECCe CMEIIEHUS UIeANIbHBIX ra30B. MI3MeHeHue SHTpOouu
npu ¢a3oBeIx nepexogax. Temnosas reopema Heprera, noctynat [lnanka (TpeTbe Hayano T€pMOJIMHAMUKN).
CraTuctuueckas HWHTEpIpeTanusi BTOPOro Hayajla TEpMOJAMHAMUKH, ypaBHeHue bonbimana-Ilnanka.
Brruncnenue abconroTHON SHTPONMH BelllecTBa. Pacuer n3MeHEeHHs SHTPOIUU B XMMHUECKUX PEaKLUIX MIPU
paznuuHbIX Temneparypax. OObenuHeHHoe ypaBHeHue | u Il 3akoHOB TepMOIMHAMHUKU. OHEpPrus
I'enpMroneia u 3Heprus ['mO0ca kak KpuTepuUM HAIPaBJICHHOCTH IMPOLIECCOB M PABHOBECHUSI B 3aKPBITHIX
cucteMax. XapakTepuctuueckue (yHKIUHU. 3aBUCUMOCTh SHEprud [ empmroiibiia U sHepruum [mbOca ot
rmapaMeTpoB COCTOSIHMS. TemriepaTypHasi 3aBUCHMOCTh dHeprum ['nbOca BemectBa ¢ yu€ToM (ha30BBIX
nepexoqoB. Pox ¢azoBoro mepexoma (mepBwiii, BTOpoi). YpaBHenus [ub0Oca-I'empmrosbia. Pacuer
M3MEHEHUN cTaHfapTHBIX sHepruit ['mO6ca m ['enpbMmrosbpia B XMMUYECKHX pEAKIUSAX MPU Pa3IUUHbIX
TeMIieparypax.

CucremMbl HEPEMEHHOT0 COCTaBa. XMUMUYECKHI MOTEHIUA]l KOMIIOHEHTa CHCTEMBI. 3aBUCHMOCTH
XMUMHMUYECKOTO MOTEHLIMajJa OT JaBJICHHUS WU TeMIepaTyphbl. YCJIOBHUS PaBHOBECHS U CaMOIIPOU3BOJIBHOTO
IIPOTEKAHUSI [TPOLIecca B CUCTEMAaX MEPEMEHHOI0 COCTaBa.

1.3. XumMuueckoe paBHOBECHE.

MarepuanbHblii OanaHC XMMUYECKOW peaklud, CTENeHb NPEBpaIleHUs, XUMUYECKas NepeMEHHasl.
VYpaBHeHHE H30TEpMbl XUMHUYECKOW peakuuu (uzotepMbl Baut-I'odda). Xumuueckoe cpoactBo. AHamu3
YpaBHEHUSI HM30TEPMbl JJISl ONIPEJCIICHUS HAINpPaBJICHUS CAMOIPOM3BOJIBHOIO IMPOTEKAHUS XMMHYECKOMN
peakuuu OT JAHHOIO MCXOJHOTO (HEPaBHOBECHOIO) COCTOSIHUS. TepMoauHamMuueckas KOHCTAaHTa
XMMHMUYECKOTO paBHOBECHS U AIMIIMPUYECKHE KOHCTaHThI Xxumudeckoro pasHoBecus (K., K., K., K), ypaBHenus
UX CBSI3M s peakuuud B UACaIbHOM ra3oBoil cmecu. KoHCTaHThI paBHOBecHs s TOMOTEHHBIX U
IeTepOreHHbIX pEeaklUi, WJCAIbHbIX M HEUACaJbHBIX PEaKIUMOHHBIX cHUCTeM (Ha mpumepax). CmelneHue
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XUMHUYECKOTO paBHOBecUs Npu n3MeHeHuu odmiero nasieHus (T = const) u mpu 100aBICHUM B CUCTEMY
uHeptHoro rasa (T = const, P = const).

Bnusinue temmneparypbl Ha KOHCTAaHTY XMMHMUYECKOI'O pPaBHOBECHS, YPAaBHEHHUS M300apbl U U30XOPbI
XUMUYECKOM peakuuy. BpiBOJ, aHaIW3 U MHTETPpUPOBAHUE HA3BAaHHBIX YPABHEHUM Ha NpUMEpPE ypaBHEHUS
n300apel. Pacuer cpenHero M UCTHMHHOTO TEIUIOBOTO 3(p(deKTa XUMHUYECKUX pEeaKUud W3 3aBUCUMOCTH
TGpMOHHH&MH‘ICCKOﬁ KOHCTAHTBI PaBHOBCCHA OT TEMIICPATYPHI. Pacuer xoHcTanT PaBHOBCCHUA XUMHUYCCKUX
pCaKHI/Iﬁ N3 CTAaHAAPTHBIX TCPMOAMHAMHNYCCKHUX (l)yHKIII/Iﬁ BCUICCTB. Brrancienne KOHCTaHT PaBHOBCCHUA
XUMHNYECKHX peaxuuﬁ o CIIPpaBOYHBIM JOaHHBIM O KOHCTAHTax pPaBHOBCCUA peaKHI/Iﬁ 06p330BaHI/I$I
COC)II/IHGHI/Iﬁ U3 IMPOCTBIX BEHICCTB.

Pazgea 2. ®a3oBble paBHOBECHS B OJTHOKOMIIOHEHTHBIX CHCTEMAX

2.1. ®a3oBble niepexosl U (pazoBas quarpaMma COCTOSHUS IS OJTHOKOMIIOHEHTHBIX CHCTEM

daza, KOMIOHEHT, YUCIO creneHedl cBoOonabl. [IpaBuno a3 ['mbbca. Ilpumenenue npaBuna ¢as
['m60ca mns aHanu3a (a3oBBIX pPABHOBECHH B OJHOKOMIIOHEHTHBIX cHCTeMax. JlmarpamMmma cCOCTOSTHUS
OJTHOKOMIIOHCHTHOM CHCTEMBI, e€ (a30BbIC MOJIS, JIMHUHA U TPOHHBIC TOYKH, BRIPAKAIOIINE COOTBETCTBEHHO
onHo(daznoe, nByxdasznoe u TpexdaszHoe paBHOBecHs. HacwleHHBIN map, TemIepaTrypHas 3aBUCHUMOCTH
JABJICHUS HACBIIIEHHOTO Mapa. Kputudeckasi Touka, KpUTHISCKOE COCTOSIHUE BEIECTBA, €r0 0COOCHHOCTH.
BreiBon u ananmu3 ypaBHeHus KianeiipoHa. 3aBUCMMOCTD TEeMIIEpaTyphl TUIABJICHUS OT BHEIIHETO JIaBJICHUS,
WHTETpUpOBaHUe ypaBHeHUs Kianeipona 1yt paBHOBECHS TBEPAOE TEIIO - XKUIKOCTh. PaBHOBeCHs C ra30BOM
¢dazoii, ypaBHenue Kiamneripona-Knay3uyca, BBIBOJ W WHTETPUPOBAHWE YPABHEHUS YISl ONMCAHUS JIMHHUMA
WCIIAPCHUS U CyOJIMMAIIMH, UCTIONIb3yeMble AomymeHus. OnpeneneHne KOOPAUHAT TPOHHOW TOUKH.

2.2. Onpenenenue TepMoAUHaAMHUYECKUX (PYHKIIUHN mporecca (pa3zoBoro nepexoaa

[Ipumenenne ypaBHenus Kianelipona-Knaysumyca misg pacuera M3MEHEHHMsSI TEPMOIWHAMHYECKHX
¢byHKIME npu pa3oBbIX HpeBpalieHusX. B3auMocBs3b SHTaNbIUN IJIaBJICHUS, UCHAPEHHUS U BO3TOHKU B
TPOMHOM TOUKEe. DMIHUpHUUEcKoe nmpaBmiio TpyToHa.

Paspnen 3. TepmoanHamMuyeckasi TeOpUsi pacCTBOPOB
3.1. OcHOBBI TepMOIMHAMUKHU pacTBOPOB. [lapunanbHbie MOJIbHBIE BETMYHHbI

Knaccudukanum pactBopoB. IlaprumanpHple MOJIsSIpHBIE BETWYWHBL. YpaBHeHus [ nO6ca-/lrorema
(BBIBOJ M aHaNM3). MeToabl onpeaesieHus MaplaabHbIX MOJISIPHBIX BETMYMH (METOJI KacaTeJIbHbIX U METOJ
oTpe3koB). OTHOCHUTENIbHBIE MNapLMAJIbHbIE MOJISIPHbIE BEJIWYHMHBI (MApLHUAJIbHBIE MOJSpPHbIE (QYHKUIUU
cmetenus). TepmonnHaMuyeckue GyHKIUNA CMELICHUS.

3.2. TepMoIMHaMHUYECKOE ONMCAHNE UICATBHBIX U HEUJEAIbHBIX PACTBOPOB

WneanpHble (CoBepLIEHHBIE) PACTBOPHl. XUMUYECKHI MOTEHIMA KOMIIOHEHTA UI€aJIbHOTO pacTBOPA.
TepmoauHamuueckue (pyHKIUU CMEIIEHMs JUIsl UIIeaIbHBIX pacTBOpoB. PaBHOBecHe "uieanbHbI pacTBOp-
nap", 3akoH Payns, rpadudeckas nunrepnperanus 3akona Payns. [lpenensHo paz0aBieHHbIE paCTBOPBI, 3aKOH
['enpu. YpaBHeHNEe XMMUYECKOT0 IOTEHIIANIA JJIsl pACTBOPUTENS U PACTBOPEHHOTO BeliecTBa. HenneanbHbie
(peanbHbIE) PACTBOPHI, HOJOKUTENbHBIE U OTPULIATENbHBIE OTKJIOHEHUSI OT UACAIbHOCTH (0T 3aKkoHa Payss).
CrangapTHbI€ COCTOSIHUS KOMIIOHEHTOB pacTBopa. CHMMETpUYHAs U HECUMMETPUYHASI CUCTEMbl CPaBHEHHUSI.
Pacyer akTuBHOCTEH W  palMOHAJIbHBIX KOIPQPUIMEHTOB AKTHUBHOCTH KOMIIOHEHTOB pacTBOpa.
TepmoauHamuueckue (QYHKIMM CMELICHUs s HEUJCAIbHBIX PAacTBOPOB. 3aBUCHUMOCTb AKTUBHOCTH U
k03¢ uLMeHTa aKTUBHOCTH KOMIIOHEHTA OT TEMIEPaTyphl U JaBJICHHUS.

3.3. KommratuBHbIe CBOKCTBA pa30aBIICHHBIX PACTBOPOB HEJIETYYHX BEIIECTB B JICTYYEM PAaCTBOPUTEIIE

KonnuraruHble cBOMCTBA pa30aBIEHHBIX PACTBOPOB HEJETYYHX BELIECTB B JIETYUHX PACTBOPUTEIIAX
(MOHMKEHHE JaBJIEHMsI HACBHIIIEHHOTO Iapa pacTBOPUTENSI HaJ PacTBOPOM IO CPAaBHEHHUIO C YUCTHIM
pacTBOpUTENIEM, IIOBBIIICHHE TEMIEpaTypbl Hadajlla KWIIEHWS W [OHMKEHHE TEMIEpaTypbl Hadaja
OTBEpJIEBaHUS PACTBOPOB, OCMOTHYECKOE JaBJIeHUE). DOYIIIMOCKONMYECKas U KPUOCKOIIUYECKash KOHCTAHTbI
pactBopuTens. BbIBOI ypaBHEHHMs], CBS3BIBAIOILIETO IMOHWKEHUE TEMIEPATypbl Hadajlla OTBEPACBAaHUSA C
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KOHLIeHTpauuen pactBopa. OcMoc, OCMOTHYECKOE JaBjieHHe, oOpaTHbIi ocmoc. Mcnonb3oBaHue
KOJUTMTaTUBHBIX CBOMCTB AL ONpEaCIICHUA MOJ'ISIpHOfI MacCChbl, CTCIICHHM quccolMalvu HWJIN CTCIICHU
accolMally PaCTBOPEHHOT'O BELIECTBA.

Pa3nen 4. ®a3zoBble paBHOBecHsI B MHOTOKOMIIOHEHTHBIX CHCTeMAaxX
4.1. PaBHOBECHE «KMJIKMI PACTBOP - HACBILEHHBIN Nap» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

JluarpaMMmbl «IaBJIEHHE-COCTaB», «TEMIIEpaTypa-coCTaBy», «COCTaB I1apa-COCTaB JKUAKOCTH» VIS
UJealbHbIX U HEUJealbHbIX pacTBOpoB. IlpuMenenue npaBuna (a3 K UCCIEIOBAHUIO AUATPAMM. 3aKOHBI
I'n66ca-KonoBanoBa. AszeoTponus, TEpMOJWHAMUYECKOE YCIOBHE TOUKM azeoTpomna. llpaBuno peruara.
DOU3UKO-XUMHYECKIE OCHOBEI PasaCICHUA KUIKUX cMmecen MCTOJaMHU IEPECTOHKU U peKTI/I(i)I/IKaHI/II/I.

4.2. PaBHOBecHe GKHAKOCTB-TBEPAOC) B ABYXKOMITIOHCHTHBIX CUCTEMAX.

Tepmuueckuil aHanM3, KpPUBbIE OXJIAXKACHUS, MOCTPOEHUE AMAarpamMMbl IJIABKOCTH IO KPUBBIM
oxnaxaeHusi. CUCTEMBI ¢ OTpaHUYEHHOW U HEOTPAHUYEHHOW PacCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM
cocrosiHuu. M3omoppusm. Tumbel TBepAblXx  pacTBOpoB. [luarpammbl  IUIABKOCTH — M30MOPQHO
KPUCTAJIM3YIOIIMXCST BeulecTB. JlMarpaMMbl IUIABKOCTH CHUCTEM C OTpPaHUYEHHOW pacTBOPUMOCTHIO B
TBEPIOM COCTOSIHUU. DBTEKTHUECKOE U IEPUTEKTHUECKOE paBHOBecHs. OnpeiesieHne cocTaBa IBTEKTHUECKON
KHUJKOCTU TOCTpoeHueM TpeyrojbHuka Tammana. Ilpumenenue mnpaBuna ¢a3z ['mbbca x HcciaenoBaHUIO
(ha30BBIX PaBHOBECHUH.

6 cemecTp
Paspnen S. PacTBopsbI 2/1€eKTPOJIMTOB
5.1 PacTBOpBI JIEKTPOJIUTOB B CTATUYECKUX YCIOBHUIX

TepmoauHaMHUeCKOe ONKMCAHNUE CBOMCTB pacTBOPOB AJIEKTPOJIUTOB. AKTUBHOCTU U KOI(PPUIIUEHTHI
aKTUBHOCTH JJIEKTPOJIUTA U HOHOB B PACTBOpPE, CpelHUE HOHHBbIE KOd((ULIMEHTh akTUBHOCTHU. CBS3b
AKTHUBHOCTH JIEKTPOJIUTA CO CPEHEN MOHHOW aKTUBHOCTBIO M KOHIIEHTpALMEN AekTponuTa. MoHHasa cuna
pactBopa. IlpaBuno wnoHHOW cuibl. OCHOBHBIE MOJOXKEHHUS SJEKTPOCTATUYECKOW TEOPUM CHUIIBHBIX
anekrponutoB [lebas-Xrokkens. Ilpenenbubiii 3akoH Jlebast-X1KKkens, BTOPO€ U TPETbE NPUOIUKEHUS
TeopuH, rpaduuecKoe MPeACTaBICHUE ITUX 3aBUCUMOCTEH.

5.2 PacTBOpBI 3JIEKTPOJIUTOB B JUHAMUYECKUX YCIOBUIX

[IpoBoauuky anexkrTpudeckoro toka [ u Il poxa, noHHas U 2IEKTPOHHAS IPOBOJUMOCTD. Y IENIbHASA,
MOJISIpHAsi U SKBUBAJEHTHAs 3JIEKTPUUECKHE MPOBOJAUMOCTH, B3aUMOCBS3b MEXJYy HHUMH. 3aBHCHUMOCThb
YACIBHOW W MOJIAPHOM 3JIEKTPUYECKOM NPOBOAUMOCTEM OT KOHIEHTPALMM, TEMIEpaTypbl U HPUPOIBI
pactBoputessi. CKOpOCTh U TOJBMKHOCTD (a0COIOTHAS CKOPOCTh JIBMKEHUS) HOHOB. 3aKOH HE3aBHUCHUMOTO
nBKeHUs1 noHOB (3akoH Kombpayma). [IpenensHbie MOJISIPHBIE JIEKTPONPOBOJHOCTH HOHOB. DcTadeTHBIN
MEXaHU3M IIEPEHOCa JIEKTPUYECTBA HOHAMM THUIAPOKCOHMS M THIApPOKCWIA. Yuciia mepeHoca HOHOB.
DEeKTPONpPOBOJHOCTh PACTBOPOB CUJIBHBIX AJIEKTPOJIUTOB, ypaBHEHUE KOPHS KBaJApaTHOro (ypaBHEHHE
Konbpayma). IlpuMeHneHue Teopuu CHIBHBIX JJIEKTPOJIUTOB ISl OOBSICHEHUS AIIEKTPOPOPETHUECKOTO U
penakcanuoHHOTO 3(PPEKTOB CHIKCHUS IEKTPONPOBOAHOCTH. BirsiHUE 110J1€H BRICOKOM HAMPSHKEHHOCTH U
BBICOKOM 4YaCTOTBl IIEPEMEHHOIO TOKa Ha 3JIEKTPOIPOBOJHOCTh PACTBOPOB. METOAMKN HW3MEPECHHUS
AJIEKTPONPOBOAHOCTH. KOHIYKTOMETpHUYECKOE OINpEieeHHe CTENEeHH U KOHCTAHThl MCCOIMALIMU CIIa0bIX
AJIEKTPOJIUTOB, TEIUIOTHI, SHTponuu u HHeprun [ubOOca mnpouecca aucCOLMAIMM, PACTBOPUMOCTH
MaJIOPACTBOPUMBIX COECTUHEHUM.

Paznen 6. DiiekTpoxumMuyeckue cucTeMbl (Lenu)

6.1 DJ1C u snexTpoAHBIC TOTECHITUAIIBI
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DNEeKTpOXUMHYECKHE cUCTeMBbl (1ienu). Bo3HMKHOBEHHE CKayka MOTEHIMalla Ha IpaHule pasjaena
npoBoaHuKoB I u Il pona. JIBOMHOHN 3yieKTpUYECKHUM CIION. DNEKTPOXMMHUYECKUN MOTEHIMAN, ralbBaHH-
noteHuuan. OOpaTuMmble  3IEKTPOAbl UM OOpaTUMbIE  AJIEKTPOXUMHUYECKHE Lenu  (DJIEMEHTHI).
DNEeKTpOABMKYIIAsl CUjla TaJIbBAHUYECKOTO 3JIEMEHTA, YCJIOBHBIN 3JEKTPOAHBINA MOTEHIMAN (IOTEHLIHA B
BoJI0poiHOM mikasne). Csa3b D/IC raqbBaHUYECKON LIETIH € ANEKTPOAHBIMU MOTeHIMadamMu. [IpaBuiio 3HakoB
O/IC ¥ 3MeKTpOJHBIX MOTEHUIUAIOB. TepMoauHaMHuecKas TEOpHsl raJlbBaHMYECKUX siBJIeHUH. BriBon u
aHayu3 ypaBHeHus HepHcra, Beipakaromiero 3aBucuMocTb JJ{C ralbBaHUUECKOTO 3JIEMEHTa OT aKTUBHOCTEH
KOMIIOHEHTOB 3JIEKTPOJHOU peaknuu. YpaBHeHue ['md0ca-I'enpMrombiia A dIEKTPOXUMHUYECKUX CHUCTEM.
3aBucumocth JJIC ranbBaHMUECKOTO 3JI€MEHTa OT TeMieparypsl. Kinaccudukanus 31eKTpo0B: 3IEKTPOIbI
[IEpBOr0 U BTOPOTO pOJa, Ia3oBble, OKHCIHUTEIbHO-BOCCTAHOBUTENbHbIE. YpaBHeHHe HepHcra s
MOTEHIIMAJIA 3JIEKTPOJIOB BCEX BUJIOB.

6.2. "'abBaHUYECKHE IIIEMEHTHI

Turbl raTbBaHUYECKUX IIEMEHTOB: XUMHYECKUE, KOHIIEHTPAIIMOHHBIE, C IEPEHOCOM, 0e3 mepeHoca.
Hubdy3noHHBI MOTEHIIMAN, MEXaHW3M BO3HUKHOBEHHMS W METOJBl €ro yCTpaHeHHs (CBEIEHHUS K
MHUHUMaIbHOM BenuuuHe). Metonuka wamepeHuss DJIC W 3IEKTPOAHBIX TMOTEHIHAIOB. [IpuMeneHue
MOTCHIIMOMETPUU JUISl  ONPENEICHUS] TEPMOJUHAMUYECKUX XapaKTEPUCTUK XUMHUYECKHX PEaKIUH,
MPOTEKAIOINX B TajJbBaHUYECKOW I€NH, KOHCTAHT XWMHYECKOTO PpPABHOBECHS, AaKTHBHOCTEU U
KO3(pPUIIMEHTOB  aKTUBHOCTH  JJIGKTpOJUTOB, pH  pacTBOpoB, TPOM3BEIEHUS  PACTBOPHUMOCTH
MaJIOPACTBOPUMBIX COCTUHEHUN. X UMUYECKHE UCTOYHUKH TOKA.

Pa3zgen 7. XumMnueckass KHHETHKA
7.1. ®opMasibHasi KHHETHKA

TepmoauHamMuueckas BO3MOKHOCTb IIPOIIECCa U €T0 MpaKTUUecKast (KHHETHYECKas ) OCYIIECTBUMOCTb.
[Ipenmer u 3agaum XuMu4yeckol KHUHETUKH. OCHOBHbBIE MOHATHS (OPMAIBHON KUHETHKU: CKOPOCTb
XUMHUYECKON PEeaKluu, MOJICKYJISIPHOCTh, YaCTHBIA M OOmui mopsgoK. OCHOBHOM MOCTYyJaT XUMHYECKOM
KUHETUKH, KHHETHYECKOE YpPaBHEHHE CKOpPOCTH peakuuHu. KOHCTaHTa CKOpPOCTM XMMHMYECKOM pPEeaKUuu,
Pa3MEPHOCTh KOHCTAHTBI CKOPOCTH. MeETOAbl ONpENENIeHUs] CKOPOCTEM XUMHUYECKHX peakuui. IIpocTsie
(amemeHTapHble) M ClOXHbIE peakiuuu. KuHetmka mnpocThlx M (OpPMaTbHO HPOCTHIX OJHOCTOPOHHUX
FOMOT€HHbIX peakiuil. Peaknuu mnepBoro, BTOporo u Tperbero mnopsaakoB. [luddepenuunanbHas u
uHTerpanbHasi (opMbl KUHETHUECKUX YpaBHEHMH, KHWHETHYecKue KpuBble. JIMHeHHoe mpeacTaBiecHue
KMHETUYECKUX KPHUBBIX JJISl peakUuid pa3InyHbIX MOPsIKOB. Bpems mosynpespaiienus. Peakiuu HyneBoro
nopsiaka. Meron uz0biTka (n3oisauun) OCcTBaIbAa OMPEICTICHUST YACTHBIX TIOPSIKOB TI0 COOTBETCTBYIOIIEMY
pearenty. [uddepeHunanpuple ¥ HMHTErpajbHble METOJBI OIpEAeieHHs Mopsiaka peakuuu. Paznuume
KOHLIEHTPALIMOHHOTO ¥ BpeMEHHOro nopsakoB. CioxkHble peakiuu. [IpuHIMD HE3aBUCHUMOIO MpPOTEKaHUS
aJIeMEHTapHbIX peakuui. OOpaTuMble M MapajjiesibHblEe peakuuu nepsoro nopsanaka. Juddepennuanbubie
YpaBHEHHUS, ONMHUCHIBAIOIINE CKOPOCTH 3TUX peakuui, uX UHTerpupoBaHue. KuHeTnueckue KpuBble s
KaXJaoro u3 pearupyrouux BeulectB. [locnenoBarenbHble  peakiuu  1-ro  mopsaka.  Cucrtema
nudepeHIrnanbHbIX YpaBHEHUHN, OMMCHIBAIOLIMX KMHETHKY IOCJEI0BaTeNbHbIX peakuui. Kunernueckue
YpaBHEHUS M KHMHETHYECKUE KPUBBIE JUISI BCEX YYAaCTHUKOB peakuuu. BpeMs NOoCTHKEHHS MaKCUMallbHOM
KOHLIEHTPALMK [TPOMEKYTOUHOTO BElIeCTBA. 3aBUCUMOCTh MAaKCUMaJIbHONW KOHUEHTPALUU TPOMEXKYTOUHOTO
BEILIECTBA OT COOTHOLIEHUSI KOHCTAHT CKOPOCTEW OTAEIBHBIX CTAINI MTOCIEN0BATENbHON peakuu. [lpuHnmn
JUMUTHUPYIOIIEH CTaJuu MOCIEA0BATEIbHON XUMHUYECKON peakuuu. CTalMOHApHBIM PEeXUM HPOTEKAHUS
MIOCJIEIOBATENbHBIX peakiuii. MeTo KBa3uCTallMOHAPHBIX KOHLEHTpalui, 00acTe npuMeHeHus. Bousaue
TEMIIepaTypbl Ha CKOPOCTh XMMHUYECKOW peakiuu, npulmmkeHHoe mpaswio Baut-I'odda. YpaBuenue
Appenuyca B auddepeHUuanbHOW U HHTErpaibHON ¢opme. DpdeKkTuBHas HHEPrus aKTUBALUU U
MPEIPKCIOHEHIINAIbHBIN MHOKHUTEIb, METObl UX OIPEEIICHUS U3 SKCIIEPUMEHTAIIBHBIX TaHHBIX.

7.2. Teopuu XUMHYECKON KUHETUKHU

Teopust aktuBHBIX (6uHapHBIX) coyaapeHuil (TAC). CkopocTh peakiuu Kak YUCIO CTOJKHOBEHUH
aKTUBHBIX MOJIEKY]l B eIuHUIy BpeMeHH. KoHcTaHTa ckopocTtu OUMONIEKYIsipHOM peakuuu. Ousndeckuii
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CMBICT TPEIIKCIOHEHLIUATbHOIO MHOXHUTEISI M SHEPruM AakTUBAllMd B paMKax TEOPUM AKTUBHBIX
coynmapenuii. Crepuueckuil ¢pakTop, HEOOXOAUMOCTh €r0 BBEJCHHS B KHHETHUUYECKOE YPaBHEHUE PEaKIINH.
JlocToMHCTBa M HENOCTAaTKU TEOPUM AaKTUBHBIX coyldapeHud. MexaHu3M MOHOMOJEKYISPHBIX T'a30BBIX
peakuuii B pamkax TAC, cxema Jlunnemana. VcronkoBaHue TMpUYMH U3MEHEHMs] TMOpsAIKa
MOHOMOJIEKYJISIPHOM pEeaKIMK MPU U3MEHEHUH JIaBICHMUSL.

Teopust nepexogHoro cocrosinusi (akruBupoBaHHoro komiuiekca) (TIIC wnu TAK). OcHoBHblE
nonoxxkenust TIIC, kuHernueckass cxema peakiuu. [IoBepXHOCTh MOTEHLMAILHONW HSHEPrUM, KOOpIMHATA
peakuuu, MyTh peakUuu. AKTUBUPOBAHHBIM KOMILJIEKC M €ro CBOWCTBA, MCTUHHAs SHEPrus aKTUBALUU.
CKOpPOCTb peaklMy — CKOPOCTh Pacajia akTUBUPOBAHHOIO KOMILIEKCA (CKOPOCTh €ro MPOXOXKACHUS Yepes
MOoTeHUMANbHBIA Oapbep). KBasurepmonunamuueckass ¢opma ypaBHenust TIIC, sHTanmpnus u SHTpoONUs
aKTUBALlMM, TPAHCMHUCCHUOHHBIA KO3(puuueHTt. CBsi3p OSHTANBIMM aKTUBAUMU C 3P EeKTUBHOU
(3KCTIEpUMEHTAIbHOMN ) 3HEpPTrUel aKTUBALIUH.

7.3. DOTOXMMHUYECKNE U LEIHBIE PEAKIUN

@DOTOXMMUYECKUE  pEeaKklU{, MEepBUYHbIE W  BTOPUYHbIE  (POTOXMMUYECKHE  MPOILIECCHI.
®oroauccormanuss U Qoronus. Poropuznueckue (Ae3aKTUBALMOHHBIE) IPOIECCH MPU MOIVIOMIEHUH
u3nyyeHus. 3akoHsl poroxumuu: ['porryca-Jlpenepa u Oiinmreitna-1ltapka. KBantosslii Beixo. Kunernka
MPOIIECCOB,  MPOUCXOANIUX €  ydacTueM  (POTOBO3OYKIECHHBIX  MoJieKyld. CeHCHOMIM3aTophl,
CencubunusupoBaHHble poToXuMuyeckue peakiuuu. OCHOBHbIE pazIUuus pPeakuuid ¢ (OTOXUMUYECKUM U
TEPMHUYECKUM MHULUKUPpOBaHUEM. DOTOXUMHUYECKHE MPOIecChl B aTMochepe, POTOCUHTES.

Hennspie peakiuu. [IpuMepsl peakuuii, TPOTEKAOIIMX MO IenmHOMY MexaHu3Mmy. OCOOEHHOCTH U
OCHOBHBIE CTaJIMU LIETHBbIX peakuuid. MexaHu3Mbl 3apoXKACHUS, pa3BUTHS U 0OpbIBa Lenei. JInHelHbll u
KBaJIpaTHUUYHbIM OOpbIB 1eneil. 3BeHO 1enu, JuIMHa Lenu. HepasBeTBiieHHbIE UM PAa3BETBICHHbIE LIETIHbBIE
peakuuu. KuHeTnka Hepa3BeTBIEHHBIX LENMHbIX peakuuid. CTaauu pa3BETBICHHON ILEMHON peakIuu.
BepositHOocTh 00pbIBa M pa3BeTBiIeHUS Ienu. Pa3BuTue pa3BETBICHHBIX LEMHBIX pEaKUUil BO BPEMEHH,
CTAallMOHAPHBIM M HECTALIMOHAPHBIM PEXUMBI TE4YeHHs peakuuu. [IpenenbHbIe SBICHHUS B PAa3BETBIEHHBIX
peakuusix. HuwxkHuil M BepxHHIl mnpeaensl BocIUlaMeHEHMs (B3pbiBa) LenHOM peakuuu. Ilomyoctpos
BOCIUIAMEHEHHSL.

Pa3pen 8. Karaaus

['omoreHHbIH U rereporeHHbIN KaTtanu3. ABTokaTtanu3. OCHOBHbIE 3aKOHOMEPHOCTH KaTaJTUTHUYECKUX
peakuuii. BimsHue karanuszaropa Ha TEPMOAMHAMUYECKNE U KHHETHYECKHE XAPAKTEPUCTHUKU XUMUYECKHUX
peakuuii. CelneKTUBHOCTb JeMCTBUS KaTanu3aropa. Katanuruueckass akTUBHOCTD, y/ieIbHAasl KaTaIUTHYECKast
aKTUBHOCTb. l'oMoreHHbli kaTanu3. CIMTHBIM M pa3AeIbHBIM MEXaHU3Mbl KATAIUTHUYECKUX pPEaKIIHil,
SHEpreTUYecKue JuarpaMMbl B3aUMOJICHCTBUSL peareHToB ¢ KaTanuzatopoM. OOmuil u crneunduyeckuit
KHCJIOTHO-OCHOBHBIN KaTayin3. D(PPekTUBHAS KOHCTAaHTa CKOPOCTU PEaKLUU, KaTalu3UupyeMoil BelecTBaMu
C KHUCJIOTHO-OCHOBHBIMM CBOMCTBaMM. KarannThyeckne KOHCTAHTBI CKOPOCTHM peaKuuu. [ ereporeHHbIi
karainu3. CKOpOCTh TeTepOreHHO-KAaTAIUTUYECKOW peakuMH. THUIlbl reTepOreHHbIX KaTalln3aTopoB. 3aKOH
nercTByronux mnoBepxHocTed. Ponp amcopOuum B rereporeHHoM mpouecce. KuHeTnka rereporeHHo-
KaTaJIUTHYECKUX peaKlUi, He JIUMUTUPYEMbIX tuddy3ueir. OTpaBieHne KaTalu3aTOPOB.

4. O0beM yueOHOH TUCHUITHHBI

Beero CemecTtp
. 5 6
Bun yae6noit paboThl A A N
3E Kajl. 3E Kajl. 3E Kajl.
9. 9. 9.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 13 468 7 252 6 216
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 5,34 192 2,67 96 2,67 96
Jlexmm 1,78 64 0,89 32 0,89 32
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[TpaxTnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopubie padoTs! (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTeJibHAs padoTa 204 2,33 120 2,33 84
[ToaroroBka k 1a60paTOpHBIM paboTam 102 60 42
KonrtakTHas camocrositenbHas paboTa 5,66 - 333 - 2.33 -
CaMOCTOSATEIbHOE U3YUCHHUE Pa3/ieiioB 102 60 47
JUCIUTLINHBI
Buabl KoHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonrtakTHas paboTa — mpoMeXyTOYHas aTTECTaIUs 5 0.8 | 0.4 | 0.4
[ToaroroBka K sK3amMeHy 71,2 35,6 35,6
Buja nTOoroBoro KOHTpoJIsi: JK3aMeH JK3aMeH
Beero CemecTtp
Bun yae6noit paboThl > 6
3E Actp. 3E Actp. 3E Actp.
9. 9. 9.

OO611ast TPYA0EMKOCTh AUCHUIIIUHBI 13 351 7 189 6 162
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 5,34 144 2,67 72 2,67 72
Jlexuu 1,78 48 0,89 24 0,89 24
[TpaxTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopusie padoTs! (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTejibHas paboTa 153 3,33 90 2,33 63
[ToaroroBka K 1abopaTopHBIM paboTam 76,5 45 31,5
KonrtakTHas camocrositenbHas paboTa 5,66 - 333 - 2.33 -
CaMOCTOSATEIHbHOE U3YUCHHUE Pa3/ieiioB 76.5 45 315
JUCIUTLINHBI
Buabl KOHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonrtakTHas paboTa — mpoMeXyTOYHas aTTECTaIUs 5 0,6 | 0,3 | 0,3
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIsi: JK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«Koj1ionaHast XuMus»

1 Heab aucuMmimHbl — mpuoOpeTeHne 00yJaromuMucs 6a30BbIX 3HAHUN B 00JIACTH TEPMOIUHAMHUKHN
MMOBEPXHOCTHBIX SIBJICHUI M CBOMCTB JUCIICPCHBIX CUCTEM U ITOJTyYCHUE YMEHHH B YaCTH HCITOJIb30BAHUS ATHX
3HAHWH MPU UCCIICTOBAHUH, IPOSKTUPOBAHUH M CO3/IaHUU PEATBHBIX CHCTEM, SBIISTIOIINXCS B OOJIBIITMHCTBE
CIIy4aeB JUCTIEPCHBIMH.

2 B pe3yabTaTe H3y4eHUs THCHUTIHHBI 00YYAIOIIHIICS TOJIKEH:

Obnadams CIeyIONUMA KOMIIETECHIIUSIMA U MHIUKATOPaMU UX TOCTH)KCHUSI:

OIIK-1.4, OIIK-1.8, OIIK-1.11.
3uamep:

- MPU3HAKH 00BEKTOB KOJUTOWIHON XUMUHU U HX Ki1accu(pHKaruro.

- OCHOBHBIC TIOHSATHS W COOTHOIICHUS TEPMOIMHAMHKH ITOBEPXHOCTHBIX SIBJICHUU (TEpMOIMHAMHUKA
MMOBEPXHOCTHOTO  CJIOS;  aAre3usi, CMadMBaHWE W  pACTEKAHHWE JKUJIKOCTEW;, JUCIEPCHOCTh U
TEPMOJIUHAMUYECKUE CBOMCTBA TEIT; aJICOPOIMS Ta30B U IMapoB, aACOPOIINS U3 PACTBOPOB).

- OCHOBHBIE T€OPHUH (PU3NUECKON aCOPOITUH.

- OCHOBHBIE MPECTABICHUS O CTPOCHUU JIBOMHOTO JIEKTPUUYECKOTO CJIOS; TPUPOTY IIEKTPOKHHETHUECKOTO
MMOTCHIIMAJIA; OCHOBHBIC AJICKTPOKUHETUICCKHE SBIICHUSL
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- ycinoBus mnpuMeHuMocTH 3akoHa CTokca; 3akoH OiHIITEHHAa — CMOJYXOBCKOTO, TMIICOMETPUYECKOE
ypaBHeHue Jlamaca.

- NIPUPOJly CENMMEHTAMOHHON M arperaTuBHOM yCTOMYMBOCTH; OCHOBHBIE CBOMCTBA pacTtBopoB [IAB kak
JTUOQWIBHBIX CUCTEM; OCHOBHbIE mojoxeHuss Tteopuu JJIDPO; npuyuHbl U 0COOEHHOCTU OBICTPOH U
MEJUIEHHOM KOAryJIsiliui, KOHIEHTPAMOHHOW U HEUTPAIN3allHOHHON KOATyJISIUH.

- TUIIBl CTPYKTYp, BO3HUKAIOIIME B AMCIEPCHBIX CHCTEMAax, IPUYMHBI M YCIOBHS HX 0OOpa30BaHHUS;
KJIaCCU(UKALUIO JUCIIEPCHBIX CUCTEM I10 UX PEOJIOTHUYECKUM CBOHCTBAM.

Ymemo:

- paccuMTHIBATh MapaMeTpPbl, KOTOPbIMHU XapaKTEPU3YIOT JUCIIEPCHOCTbD.

- MPOBOJUTH PACYETHl C HCIOJIH30BAHHUEM OCHOBHBIX COOTHOIIEHHUN TEPMOJMHAMUKH ITOBEPXHOCTHBIX
SIBJICHUI.

- pacCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKHU MOPUCTON CTPYKTYPBI.

- paccuuThIBaTh BEJIMYHMHY DJEKTPOKMHETHMUECKOrO IMOTEHIMajda MO JaHHBIM JJIEKTpOOCMOca U
anekTpodopesa.

- pacCUMTHIBATh UHTETPANIbHYIO U U DepeHIIaTbHYIO KPUBBIE paclpeiesieHusl YacTULL [0 pa3Mepam.

- paccuMTHIBaTh M aHAJIU3UPOBATH NOTEHIIUAJIbHbIE KPUBbIE TAPHOTO B3aUMOJEHCTBHS YaCTHIL,

- paccCUMTHIBATh U U3MEPATH BA3ZKOCTb TUCHEPCHBIX CUCTEM.

Bnaoemuv:

- IPEACTaBIICHUSIMU O POJIU MIOBEPXHOCTHBIX SIBJICHUHN U IUCIIEPCHBIX CUCTEM B TEXHUKE U IPUPO/IE.

- METOJaMH U3MEpPEHUS IOBEPXHOCTHOTO HATSKEHHUSI, KPaeBOI'0O yrIiia.

- 3HAaHUSIMHU O METOJIaX U3MEpPEHUs acopOLUU U YAETbHOMN TOBEPXHOCTH.

- 3HAaHUSAMU 00 YCIIOBMSIX IPUMEHUMOCTH ypaBHeHuUs [ esnbMroiibia — CMOIyX0BCKOIO;

- METOJIaMH OIIPENEIICHUS dJIEKTPOKNHETUYECKOTO ITOTEHIMAA.

- METOJIOM CEAMMEHTALMOHHOIO aHAJIN3a.

- METOJJaMH OIPENIEICHUSI KPUTUYECKOW KOHLEHTPAlMU MHUIIEJIII000pa30BaHus;

- METOJaMH HCCIIEI0OBAaHUSI KWHETHUKU KOAryJsLuu.

- METOJJaMU U3MEPEHHUS U aHAJIW3a KPUBbIX TEUEHHUSL.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Pazpen 1. [lpeamer u npu3Haku 00bEKTOB KOJJIOUTHON XUMUHU

Komnouanass xumusi - Hayka O MOBEPXHOCTHBIX SIBJICHUSX M AMCIEPCHBIX cuctemax. OCHOBHBIE
MTOBEPXHOCTHBIE SBJICHUS: aAre3usl U CMayuBaHUE, KaWUIAPHOCTh, aICOPOLIMS, JIEKTPUUECKUE SIBJICHUS Ha
MTOBEPXHOCTAX U JIp.

OcHOBHbIE TPU3HAKH JAUCIEPCHBIX CUCTEM - TE€TEPOr€HHOCTh U JUCIEPCHOCTh; IMOBEPXHOCTHAS
SHEprusi; KOJUYECTBEHHbIE XapaKTEpUCTUKHU aucriepcHocTd. Kiaccudukanus IUCHEpPCHBIX CHCTEM 110
arperaTHOMy  COCTOSIHMIO  JnucriepcHod  (a3sel  w  nmucnepcuoHHOM — cpempl.  Kimaccudukamms
CBOOOJHOMCIIEPCHBIX CUCTEM IO pa3MepaM YacTHUILl U 10 B3aUMOJCHCTBUIO MEX Y AUCIIEPCUOHHOM Cpeoit
1 qucnepcHoi ¢a3oil. Poib MOBEpXHOCTHBIX SIBJAEHUN U TUCHIEPCHBIX CUCTEM B IIPUPOJIE, TPOMBIIIIIEHHOCTH
1, B YaCTHOCTH, XUMHYECKOM TEXHOJIOTUH.

Pasznen 2. TepMoamHaMuKa NOBEPXHOCTHBIX SIBJICHUN

OO6u1as xapakTepucTUKa MOBEPXHOCTHOM sHepruu. [loBepxHOCTHAs SHEprus B oOLIeM ypaBHEHUH 1-T0
U 2-r0 Hayan TepMoauHaMuKu. [loBEpXHOCTHOE HATsHKEHHME Kak Mepa ’Hepruu [mbbca mexdaznoi
noBepxXHOCTU. [loBEepXHOCTHOE HATSKEHHE - XapaKTePUCTHKA MPUPOJBI CoNpUKacarolmuxcs (a3 u ux
B3auMoieiicTBusl. CBOMCTBa MOBEPXHOCTEN KUJKUX U TBEPAbIX Tel. YpaBHeHue ['nb6ca-I'enpmromnbua s
BHYTpEHHEIl yJeNbHOW IOBEPXHOCTHOM OHHEPruM (MOJIHONM TOBEPXHOCTHOW BHEprum). 3aBUCUMOCTD
SHEPreTUUECKUX MapaMeTpoB MOBEPXHOCTU OT Temmeparypsl. IIporeccsl caMonpon3BOIBHOTO YMEHBLICHUS
ITIOBEPXHOCTHOM YHEPTUH.

Ancopbuusi ¥ NOBEpXHOCTHOE HaTsbkeHue. CBs3b BEJIMYMHBI aJCOPOLMU C MapaMeTpaMH CHUCTEMBbI:
M30TepMa, U30MUMKHA U u30cTepa aacopounu. Meron u3osiTkoB ['106ca. @yHnameHTalbHOE a1cOPOLIMOHHOE
ypaBHeHnue ['m66ca. I'mG6coBckas aacopOmusi. YactHoe BwipaxeHue ypaBHeHusi ['m66ca. IloBepxHocTHO-
aKTUBHBIE U IOBEPXHOCTHO-UHAKTUBHbBIE BEIIECTBA.

Anres3us, cMauMBaHME M pacTeKaHue kujakocted. Axaresus u kxoreszus. llpupona cun mexdasHoro
B3auMoJieicTBUsA. YpaBHeHue [lronpe juist padotel aare3uu. CmauunBaHue u KpaeBoil yron. 3akodH HOwra.
Cs3p paboThl aare3uu ¢ kpaeBbiM yriaom (ypaBuenue Jrompe-lOura). JImodunbapie u nmodoOHBIC
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MOBEPXHOCTU. MeTo/ibl onpesiesieHusl KpaeBbIX yriioB. BinusiHue noBepxHOCTHO-akTUBHBIX BeulecTB (IIAB)
Ha cMmauuBaHue. Pacrexanue xugkocreil. Koapduuuent pacrexkanus no 'apkuncy. Odpdext Mapanronu.
Mexda3zHoe HaTSDKEHHE Ha IPaHULE MEXAY B3aMMHO-HACHIIIEHHBIMH JKMJIKOCTSIMU U MPaBUJIO AHTOHOBA.
[IpakTueckoe 3HaUYEHUE air€3UU, CMAYUBaHUS U paCTEKaHUSI.

JlycniepcHOCTh U TepMOAMHAMUYECKue cBoiicTBa Tei. [TpaBuio a3 I'nb66ca u aucnepcHocTs. Bausiaue
KpUBU3HBI IOBEPXHOCTH Ha BHyTpeHHee AaBiieHue Ten (ypaBHeHue Jlamaca). [loBepxHocTHas sHeprus u
paBHoBecHbIe (opMmbl Ten. [Ipunnun I'n60ca-Kropu. 3akon Bynbda. Kanwmnsphsie siBaeHust (ypaBHEHUE
XKropena), ux poiab B NPUPOAEC M TEXHOJOTMU. MeTOoabpl OmpeleNeHNs MOBEPXHOCTHOIO HATSKEHUS.
3aBUCUMOCTb TEPMOJIMHAMUYECKOW PEAKIIMOHHOM CIOCOOHOCTH OT AMCIIEPCHOCTH. YpaBHeHue KenbBuHa.
Bnusinue nucnepcHOCTH Ha pacTBOPUMOCTb, KOHCTAHTY PAaBHOBECHUS XMMUYECKOW peakiuu, TeMIepaTypy
(dazoBoro nepexoaa.

[lonyyeHnue AMCHIEPCHBIX CUCTEM. Merobl aucneprupoBaHus. YpaBHeHue PeOunpaepa ans paOoTsl
JMCIeprupoBaHus. ANCOpOLMOHHOE TMOHMIWKeHue mnpouHoct (dpdext PeOunaepa). ['omorennas wu
reTeporeHHasi KoujaeHcauus. MeractadbuiabHoe cocTostHue. DHeprus ['nboca oOpa3oBanus 3apobliia HOBOM
¢da3pl, KpuTHUECKUH paauyc 3apojpimia. JlBe craguu oOpa3oBaHus HOBOM (a3bl. CBsi3b KUHETUKH
o0pa3oBaHusl HOBOU (a3bl C MEPECHILIEHNEM. YIIPaBI€HUE TUCTIEPCHOCTHIO ITPU TOMOTEHHOW KOH/IEHCAIUH.
[Ipumepbl noTy4eHUs TUCHIEPCHBIX CUCTEM METOAAMH (PU3NYECKONW U XUMUYECKOIN KOHIEHCAIIUH.

Paznen 3. AncopOuunoHHble paBHOBECHUS

Knaccudukanus mexannsmoB anacopOruu (dusznueckass aacopOuusi, XeMocopOIss 1 HOHOOOMEHHAas
aacop6Omust). Ilpupoma amcopOumoHHBIX cuiI. OCOOEHHOCTH COCTaBISIIONIMX CcuUi  Ban-nep-Baanbca
(OpHEHTALIMOHHBIX, UHAYKIUOHHBIX U JUCHEPCUOHHBIX) MpH aAcOpOLUU. YpaBHEHHE JJIs MOTEHIMAIbHOM
SHEPruM B3aUMOJECUCTBHSI aToMa (MOJIEKYJIbI) C TIOBEPXHOCThHIO TENIa.

Ancopbuusi Ta30B M HapoB HAa OJHOPOIHOW MOBEPXHOCTH. 3akoH ['eHpu. YpaBHeHHE H30TEPMbI
MOHOMOJIEKYJISIpHON ajncopbuuu Jlenrmiopa u ero ananu3. OmpejeneHue KOHCTAHT 3TOTO YpaBHEHHS
(mueiiHas ¢Gopma ypaBHeHusi Jlenrmiopa). VYpaBHenue @DpeitHmiuxa. Teopus MOIMMOJICKYIISIPHOU
aacop6muu bpynayapa, Ommera, Tennepa (bOT), ypaBHeHue uotepmsl afcopounu, ero ananus. JInneitHas
dbopma ypaBuenust bOT u pacder ero koncrant. OnpeneneHue yueabHON moBepxHocTu MetogoMm bOT.

Ancop6uusi ra3oB ¥ NapoB Ha NOPUCTBIX Marepuanax. KonndyecTBeHHbIE XapaKTEPUCTUKU MMOPUCTHIX
MatepuainoB. [lopucrteie Tena KOPHYyCKYJISApHOHM, KPUCTAIIIMYECKOW M TyO4aTod CTPYKTYpbl, METOJbI HX
nosyuenus. Knaccuduxanus nop no JlyOMHUHY U €€ B3aUMOCBSI3b C TEOPHUSIMH aJICOPOIIIH.

Teopuss kanwusipHONW  KOHAEHcauuu. KanwusIpHO-KOHIAEHCAMOHHBIM — rucrepesuc. Pacyer
UHTEerpaibHON U nuddepeHanibHoN KpUBBIX pacipeieNeHns 00beMa op o pa3zMepam.

OcobGenHoctn ancopOuMU Ha MHUKPOMOPUCTHIX Marepuanax. [lorennumanshas teopust IlonsHu.
AncopOLMOHHBIN MoTeHHa. XapakTepucTuyeckas KpuBas aacopOuuu. TemneparypHas HHBApUAHTHOCTb U
abGUHHOCTH XapaKTEPUCTHUYECKUX KpUBBIX. OO000mEeHHOEe ypaBHeHUE Teopun JlyOMHHMHA OOBEMHOTO
3allOJIHEHUSI MHKpPOIIOp, YacTHBIE Clydyal OJTOro ypaBHeHus (ypaBHeHue JlyOumHunHa-Pamymikesuua).
Ancop6uust ra3oB ¥ IapoB B XUMUYECKOM TEXHOJIOTHH.

Ancop6uusi HOBEpXHOCTHO-aKTUBHBIX BellecTB. BiausHue crpoenus monekyn [IAB Ha moBepxHOCTHYIO
aKTUBHOCTb, npaBuiio Jrokio-Tpaybe. 3aBUCUMOCTh IOBEPXHOCTHOTO HATSDKEHUS OT COCTAaBa pacTBOpa MpHU
cobmoiennn 3akoHa ['enpu u ypaBHeHus Jlenrmiopa. YpasHenue [IumkoBckoro. YpaBHEHUSI COCTOSHHS
ra3000pa3HBIX MOBEPXHOCTHBIX (aCOPOIMOHHBIX) TJICHOK. THIBI MOBEPXHOCTHBIX IIJICHOK M OTPEIEICHUE
ux xapakrepuctuk. Becwl Jlenrmiopa. dakTophl, Onpenemnsiommue arperaTHoe COCTOSIHUE aCcOPOIMOHHBIX
wieHok. OmnpeneneHne cTpoeHus aacopOLMOHHOIO ¢10s U pa3mepoB MoJiekyn [TAB.

Paznen 4. DnexTpuyeckue sBJAEHHS Ha IOBEPXHOCTU

HBorinoit snexkrpuyeckuit cioit ([ADC), mexanmszmbl oOpazoBanust J[IC. CoOTHOMICHUS MEXIY
AJIEKTPUYECKUM  TIOTEHLUMAJIOM W IIOBEPXHOCTHBIM  HaTshDkeHueM  (ypaBHeHMs  Jlummmana).
DNeKTpOKaNnUUISIpHbIE KpUBbIE U onpeienienne napamerpos JI9C no 3TuM KpuBbIM.

O6uue npencrasieHust o teopusax crpoenus [9C. Teopus I'yu — YUenmena. Ypasuenue Ilyaccona-
bomeumana mis quddysnoin yactu I9C u ero pemenne. TonmmHa muddy3HOro caos U BIUSIHUE HA HeEe
pa3nuuHbIX ¢akTopoB. J[BoiHON snexTpuueckuil cioil mo teopuun lllTepHa, mepesapsiika MOBEPXHOCTH.
[Ipumeps! o6pazoBanus JIIC. Munemnisl 1 uX CTpOEHUE.

Yetbipe BUAA 3JEKTPOKMHETUYECKUX ABJICHUN. DIEKTPOKMHETUUECKUN MOTEHIIMA U BIUSHUE HA HEro
pa3nuuHbIX (QakTopoB. YpaBHeHue ['enbmrosbua-CMOITyXOBCKOTO JJisi CKOPOCTH IEepeHoca IpHU
ANeKTpoocMoce U dnekTpodopese. DPdeKTpl, HE YUUTHIBAEMBIC OSTHM YpaBHEHHEM (TIOBEPXHOCTHAs
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MIPOBOJMMOCTb,  3JIEKTPO(OpEeTHYECKOe TOPMOXKEHHUE, pellakcauuoHHbIH  3dexT). IIpakTHueckoe
HCI0JIb30BAHUE AJIEKTPOKUHETHUECKUX SIBJICHUM.
Pasznen 5. Kunetnueckne CBOMCTBA TUCIEPCHBIX CUCTEM

OCHOBBI CEJUMEHTAIMOHHOTO aHain3a. CBs3b CKOPOCTU OCAXKJIEHUS YaCTHUIL C UX Pa3MEPOM. Y CIIOBUS
coOmonenus 3akoHa Crokca. CelMMEHTAlMOHHBIN aHAIM3 MOJUAMUCIEpPCHBbIX cucteM. Kpubas
cenuMeHTanuu. KpuBble pacnpeleneHus YacTHIl 10 paauycaMm. OKCIIEpUMEHTAIbHbIE METOAbl B
CeIMMEHTAllMOHHOM aHaJIN3e.

MouiekynspHO-KUHETHYECKask IPpUpoia OpOYHOBCKOTO ABMKEHUSL. CBSI3b MEXKY CPEIHEKBAPATUUHBIM
cABUTOM YacTHIl U kKodduruentom muddys3un (3akon DiiHTeiHa-CMOITyX0BCKOT0). DKCIIEpUMEHTAbHAS
IpoBepKa 3akoHa DiHITeitHa-CMonyxoBckoro. CineacTBUs U3 TEOPUH OPOYHOBCKOIO JBUKEHHUSL.

CenuMeHnTanmnoHHO-TU(G(OY3MOHHOE paBHOBECHE, THUIICOMETpUUYECKH 3akoH. CeaumMeHTaIMoHHAas
YCTOWYMBOCTD TUCHIEPCHBIX CUCTEM.

Paznen 6. ArperatvBHas ycTOMYMBOCTD U KOAryJslUs JUCHEPCHBIX CUCTEM

OOmue BOHpOChl YCTOWYMBOCTH JUCHEPCHBIX cucrteM. CeauMEeHTAallMOHHAs U arperatuBHas
ycTounBOCTH cucteM. JInoduibabie 1 TM0(GOOHBIE CHCTEMBI: CaMOIIPOM3BOIBHOE 00pa3oBaHUE OJHHUX U
HeoOxouMoCTh cTabminzauuu apyrux. Kpurepuit nuodpumibnoct cucreM no Pedunaepy-llykuny.

Jlnopunbubie nucnepcHsle cuctembl. Kitaccupukanus u oOmiasi XxapakTepUCTHKAa IMOBEPXHOCTHO-
aKTUBHBIX BeLIECTB. TepMoaMHAMUKa W MeXaHuU3M MuleuiooOpasoBanus. Crpoenue mwuuemt [TAB.
Comtobunuzanusa. OcHOBHbIE (AaKTOPBI, BIMSIONINE HA KPUTHUECKYIO KOHIIEHTPAIMI0 MULIEIIO00pa30BaHUs
(KKM). Metroas! onpenenenust KKM. [Ipumenenue [1AB.

JInopoOurie nucnepcHble cuctembl. DaxkTopbl YCTOMYMBOCTH JHMO(POOHBIX cucteM. bpicTpas u
MeuieHHas koaryisius. Kuneruka xoarynsuuu no CmoinyxoBckomy. OrmpeneneHre CKOPOCTH U BpeMEHU
MTOJIOBUHHOM KOAryisiliiy. 3aBUCUMOCTD YHCJIAa YaCTUL PAa3HOTO MOPSAIKa OT BPEMEHHU.

OcHoBHble monoxkenus: Teopun [epsruna, Jlanmgay, @epses, OBepoeka (JJIDPO). Packnmunuparomiee
JABJICHUE U €ro COCTaBIISIIOIIME. DHEprus 3JIEKTPOCTAaTUYECKOrO OTTAJIKHUBAHUSA IPH B3aUMOJICHCTBUU
ciabo3apsuKeHHbIX noBepxHocTed. Cuibl M sHeprusi nputrskeHus. OOmiee ypaBHEHUE A SHEPrUM
B3aUMOJICHCTBUSL  JUCIEPCHbIX 4yacTull. lloTeHIuanbHble KpUBbIE B3aUMOJICHCTBUS  YacTUL] B
MOHOCTAa0MIIN3UPOBAHHBIX JUCIEPCHBIX cucTeMax. [loTeHnuanbHelil 6apbep U €ro 3aBUCUMOCTD OT TOJIIIIUHbI
muddysHoro cios. Koarymsuus B nepBoM v BTOpoM MUHUMYyMax. HeliTpanu3annoHHas 1 KOHIEHTpanOHHAas
koarymsnusi. [lopor Ovictpoii koarymsaumu. IlpaBuno Illymere-I'apau. 3akon Jlepsruna. Crabunmzamus
JHMCIIEPCHBIX CHUCTEM BBICOKOMOJIEKYIsApHbIMH coenuHeHussiMu (BMC) u IIAB. Mertoabl o4HCTKH
MIPOMBIIIJIEHHBIX U OBITOBBIX CTOKOB, OCHOBAHHbIE HA W3MEHEHUU arperaTMBHOM W CEIMMEHTAlOHHOM
YCTOWYMBOCTH JTUCHEPCHBIX CUCTEM.

Paznen 7. CtpykTypooOpa3zoBaHue U CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA TUCIEPCHBIX CUCTEM

Tunel cTpykTyp, OOpasylooluxcs B arperaTUBHO-yCTOMYMBBIX M arperariBHO-HEYCTOMYMBBIX
JHCIIEPCHBIX cucTemMax. KuaKoKpUCTaIUIMUECKOE COCTOSIHUE arperaTuBHO-YCTOWYUBBIX JUCIIEPCHBIX CUCTEM.

Bo3HukHOBEHHE OOBEMHBIX CTPYKTYpP B arperariBHO-HEYCTOWYHUBBIX (ITHMO(OOHBIX) IMCIEPCHBIX
cucremax. BzaumocBs3p MeXy BUJIOM IOTEHLMAIbHON KpUBOM B3auMoaeiicTBus yactuil (1o teopun JJIDO)
M TUIOM  BO3HUKAWOIIMX  CTPYKTyp.  KoarymsilnOHHO-TUKCOTpONHBIE M KOHJIEHCAI[MOHHO-
KpUCTAJIM3alMOHHbIE CTPYKTYphl. llepexon omHuX CTpyKTyp B Apyrue. Teopusi cTpyKTypooOpa3oBaHHs
(pu3nKO-XxMMHUYECKasi MEXaHHKa) KaK OCHOBA MOJYyYEHHs] HOBBIX MaTE€pHAaJIOB.

Peonoruueckuii MeTos1 ncciaeoBaHUs AUCTIEPCHBIX cucTeM. OCHOBHBIE MOHATHS U UJI€AJIbHBIE 3aKOHBI
peonorur. MoienupoBaHue peoorHYeCKUX CBOMCTB Tell. Moaens MakcBesia, mozaens KenbBuna-®dourra,
Mo/Jienb bruHrama.

Knaccudukanus 1ucnepcHbIX CUCTEM IO CTPYKTYpPHO-MEXaHMYECKUM cBoMcTBaM. HploTOHOBCKHE U
HEHBIOTOHOBCKHME kHAKocTU. [lceBnomnactuueckue M AWJIATaHTHBIE KUAKOCTU U TBEPAOOOpa3HbIe Tena.
Bsi3koCTh ®UAKUX arperaTUBHO YCTOWYUBBIX TUCHEPCHBIX cucTeM. YpaBHeHUs DifHiuTelHa, [ltayunrepa,
Mapka-Kyna-XayBunka.  Peonormueckue  CBOICTBa  CTPYKTYpUPOBAHHBIX  KHAKOOOpPA3HbIX U
TBEPA00OPA3HBIX CUCTEM.

8. 3akmroueHue
HOBCpXHOCTHI)Ie SABJICHUSA U OUCIICPCHBIC CUCTEMBI B XUMHUYECKON TEXHOJIOTHHU. KOJ’IJ’IOI/II[HaH XUMUA U
OXpaHa OKPYKAUIEH CPeIbl.
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OO61Iee KOJTMYECTBO pa3/eios - 8.

4 O0beM yueOHOM IMCUMIIJIMHBI — BCE BUAbI Y4eOHOI paboThl, 3.€. ¥ Yachl /i TaOIuIbl OepyTes U3

yueonoro miana (YII) u PITI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThl

3E Alflan' AcTp.4.
O01mas Tpy10eMKOCTh 1M CHHUILJIMHbI 5 180 135
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHSL: 1,79 | 64,4 48,3
Jlexuun 0,89 32 24
[TpaxTnueckue 3ansatus (113) 0 0 0
Jlaboparopusie padoTs! (JIP) 0,89 32 24
CamocrosiTesbHasi pabora 2,22 80 60
KoHTakTHas camocrosiTesnbHas paboTa - -
CaMoCTOATENbHOE N3YUYEHHUE Pa3/IeI0B AUCHUILIMHBI (TIOATOTOBKA K 2,22 80 60
nmabopaTopHbIM paboTam)
Bujx koHTpoOJIS:
IK3aMeH 1,0 36 27
KoHTakTHas paboTa — MpoOMeKyTOUYHAsI ATTECTAaIs 0,4 0,3

1,0
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bu uTOroBOro KOHTPOJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCHUIIMHbBI

«MareMaTuka»

1. Heap mucuMniauHbl - OPMUPOBAHUE Y CTYJEHTOB CUCTEMbI OCHOBHBIX MOHSATHH, HCIIOJIb3yEeMbIX
JUIsL TIOCTPOEHUSI BAXKHEWMIIMX MAaTEMaTHYECKHX MOJEJIEH M MaTeMaTU4YECKUX METOJOB JUIsl OIHCAHMS

PA3IIUYIHBIX XUMHUKO-TCXHOJIOTHYCCKHUX ITPOUCCCOB.

2.B pe3yJjbTaTe H3YYCHUNA TUCHUIIJINHBI oﬁyqawmnﬁm HOJIZKCH:

Obnadams CIeyONMMA KOMIIETEHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

OIIK-2.1, OIIK-2.5, OIIK-2.9.
3HaTh:

e OCHOBBI JU(PepeHInanbHOI0 U UHTErPAILHOTO UCYHCIIEHUS, AMPPepeHInanbHbIX YpaBHEHUN
e MaTeMaTUYECKUE TEOPHH U METO/IbI, JIEKAIME B OCHOBE MIOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIIEeH;

° OCHOBBI HpI/IMeHCHI/ISI MATEMATHUUYCCKUX MOI[@J'IeI\/'I U MCTOIOB.
VYMmers:

L] BBI6I/IpaTB MaTEMaTHYCCKNEC MCTOAbI, ITPUTOAHBIC AJId PECIICHUA KOHerTHOI\/II 3aJa4u,

e HCIIOJIb30BATh MAaTEMAaTUYCCKHUE MMOHATHA, MCTOAbI U MOACIIN AJIA OIMMMCAHUA PA3JIMYHBIX IIPOICCCOB;
® BBIABJIATL MATEMATUYCCKHUEC 3aKOHOMEPHOCTH, JIC)KAIIUE B OCHOBC KOHKPCTHBIX ITPOLIECCOB;

HCI0JIb30BaTh OCHOBHBIE METOIbI CTATUCTUYECKON 00pabOTKU JaHHbIX;
MPUMEHITh MAaTEMAaTUYECKUE 3HAHUS Ha MEXIUCUUIUIMHAPHOM YPOBHE.
BnapgeTb:
OCHOBaMHU (yHJaMEHTAJIbHBIX MATEMAaTUYECKUX TEOPUI U HaBbIKAMH UCIIOJIb30BaHUS MATEMAaTUYECKOTO
anrnapara;
METO/IaMU CTaTUCTUYECKON 00paboTKN HHPOPMAIIUH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI
1 CEMECTP
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Beenenne. [Ipeamer u meroapl MmaTemMaTuku. OnucaHue OCHOBHBIX pa3jienioB Kypca. CTpykTypa Kypcea u
IIPaBUJIA PEUTUHTOBOM CUCTEMBI.

Pa3nes 1. DiiemeHTHI ajredpsbl.

YucnoBele MHOXeCTBa, KoMIulekcHble yucia. Onpenenurenu 11 u 11l nopsaxos. BekTopsl: ocHOBHBIE
MOHSTHS, CKAIISIPHOE, BEKTOPHOE M CMEILIaHHOE MPOU3BECHHS BEKTOPOB. AHAIMTUYECKAsi TEOMETPUS: IpsiMast
Ha IJI0CKOCTH, KpuBbIe Il mopsiaka. MaTpuibl: 1eHCTBUS HaJ MaTpPULIAMU, IPUBEACHHUE K CTYIIEHYaTOMY BUlY
u Buny l'aycca. Panr marpunpl. OOpatnas marpunia. Teopema Kponekepa-Kanemnu. Pemenue cucrem
JTUHENHBIX anreOpanueckux ypaBHeHU. CoOCTBEHHBIE yKciia U BeKTopbl. KBagpaTuuHbie GOPMBIL.

Paszpnen 2. @ynkuus oaHoii nepemenHoi. Ilpenesa pynkuuu. HenpepbsiBHOCTH pyHKIUM.

Oynkuus. CriocoObl 3amanust (QyHKIUHM. DnemeHTapHble QyHkuuu. llpenen ¢yHkuuu B TOuke.
Opnocroponnue npezensl. Ilpenenst Ha OGeckoHeyHOCTH. beckoHEYHO Malible M OECKOHEYHO OOJIbLINE
(GyYHKIMH, UX CBOMCTBA U B3aUMOCBS3b. OCHOBHBIE T€OpeMBI 0 npezenax. [lepBblil 1 BTopoil 3aMeuaTenbHble
npenensl. HenpepbslBHOCTh (yHKIMM B TOYKE W Ha mpomexkyrke. CBoiicTBa (yHKIMH, HENPEpPhIBHBIX Ha
otpe3kax. Touku pa3pbiBa QyHKIMH U UX KJIacCU(UKALIMSL.

Paznea 3. InddepenunanbHoe ncyuciaeHue PyHKIMH OJHON NepeMeHHO.

[IpousBomHas GyHKIMU, €€ TEOMETPHUUYECCKUN W MEXaHWYECKUM CMBICI. YPaBHEHHS KAacaTeIbHOU U
Hopmaym. [lpaBuna muddepenmupoBanus. Tabmuiia OCHOBHBIX Npou3BOAHBIX. Juddepenuupyemocts
(GYHKIMM: ONpeesieHue, TEOPEMbl O CBA3M HENPEPHIBHOCTH U AuddepeHupyeMocTd (QYHKUHH H C
cylecTBoBaHueM npou3BoaHou. luddepenunan pynkuu: onpeaenenne, cBoicTsa. [Ipon3BoaHast CIOKHON
¢yukiun. OcHOBHbIE TeopeMbl AuddepeHunanbHoro ucuucienus: Pomns, Jlarpanxa, Kommu. IlpaBuio
Jlonmurans (packpeiTie HeonpeaeneHHocTei). [I[pon3BoIHbIE BRICIIUX MOPSAKOB. MOHOTOHHOCTH (DYHKITUU:
omnpezeneHue, HeoOX0UMBbIE M JOCTaTOUHBIE YCIOBHS. DKCTpeMyM (YHKIMH: OIpe/leleHne, HE0OX0IUMbIe
U JIOCTaTOYHbIE yCJIOBUS. BBINyKIOCTh, BOTHYTOCTh M TOUKM Meperuda rpapuka QyHKUUU: ONpeaesaeHus,
HEOOXOJIMMblE M JIOCTATOYHBbIE YCIOBUS HX cyllecTBoBaHusa. OOmias cxema uccienoBaHus (yHKIHH,
MMOCTPOCHUE UX TPAPHUKOB.

Paznen 4. UnTerpajibHoe ucyucjaeHne PyHKIIUM OJHOI NepeMeHHOI.

[lepBooOpaznas ¢dynkuus. HeompeneneHHbId HHTETpaJi W €ro CBOMCTBA. Tabimuila OCHOBHBIX
UHTErpajioB. MeToabl MHTErpUPOBAHUS: HENOCPEICTBEHHOE WHTEIPUPOBAHUE, METOJ IOJICTAHOBKH,
MHTErPUPOBAHUE II0 YACTSAM, HMHTETPUPOBAHHE pPALMOHAJIBHBIX JApoOed, HHTErpUPOBAHUE HEKOTOPBIX
UppalMOHAIBHBIX W TPUTOHOMETpHUecKUX GyHKIuMM. OmnpeneneHHbIH HMHTErpajg, €ro reoMeTpUYECKHit
CMBICI, ero cBoicTBa. Teopema o cpennem 3HaueHnn. Dopmyna Herorona-JleiiOnuia. 3amena nepeMeHHON U
MHTErpUPOBAHUE 110 YACTSAM B ONpPEeIEHHOM UHTerpaje. Boruncnenue miomaseit miockux Gpuryp 1 o0bemMoB
TEJ BpallleHHUs C TIOMOLIBIO OIIPEIETIEHHOr0 nHTerpaia. HecoOcTBeHHbIE HHTETpaibl: ONIPEIeIeHUs], CBOMCTBA,
METO/1bl BBIYUCIICHUS.

2 CEMECTP

Paspnen S. InppepenuunanbHoe ncuncieHne QyHKIMNA HECKOJIbKUX NePeMEHHBbIX.

OyHKUMU IBYX U O0Jiee IEPEMEHHBIX: ONpeiesieHre, 00J1acTh ONpeesieHus, 00JacTh CyIIECTBOBAHNUS,
reoMeTpuyueckas HHTEpHpeTanus, JUHUU YPOBHS, U NOBEpXHOCTU ypoBHS. llpenen ¢yHkuuu B TOUKe.
YacTHble Npou3BOJHBIE (Ha mpumepe (QYHKUMU JABYX HepeMeHHbIX). uddepenuupyemocts (QyHKIMH:
omnpejeneHue, CcBsA3b AudPepeHIupyeMOCTH € HENPEpPhIBHOCTBIO U € CYIIECTBOBAHHMEM YaCTHBIX
npou3BoHbIX. JlocTaTouHble ycioBusa auddepenuupyemoctu pynkuuu. JuddepeHnupyemMocts cnoxHOR
¢byHKIMK, MoJHasE npousBojaHad. JuddepeHunan QyHKIMM OBYX HNEPEMEHHBIX, €ro HWHBAPUAHTHOCTb.
HuddepenurpoBanue QyHKIUNA OJHON U ABYX IEPEMEHHBIX, 3aJaHHON HesBHO. YacTHbIe MPOU3BOJHBIE U
muddepeHnranbl BBICHINX MOpAIKoB. Teopema 0 paBeHCTBE CMEIIaHHbIX MPOU3BOIHBIX (7151 QYHKIIUH ABYX
MEPEMEHHbIX). AHATUTHUYECKUM Npu3HaK NojgHoro auddepennumana. IlponsBogHas Mo HarpaBIeHUIO:
omnpezeneHue, Gopmyna g ee BbIUMCICHUS. ['paiueHT M ero cBoilcTBa. DKCTpEeMyMbl (YHKIHH JBYX
[IEPEMEHHBIX: OTIpeIeTICHUs, HEOOX0IMMOE U JOCTATOYHOE YCIOBHSI CYLIECTBOBAHUS SKCTpEMyMa. Y CIIOBHBIN
SKCTPEMYM: OIpeAeNIEeHUE, METOAbl HAXOXKJICHHSI TOUYEK YCIOBHOIO 3KCTpeMyMa (MpsSMON METOA U METOJ
MHoxuteneit Jlarpanxka). HanOosipliee 1 HauMeHblee 3Ha4eHUs] QYHKIUHU JBYX NEPEMEHHBIX B 3aMKHYTOM
oOnacTH.

Pa3pnen 6. KpaTHble HHTErpaJsbl.

JIBOWMHOW MHTETpall: ONpeeIeHUE, FTEOMETPUUECKUI CMBICI, CBOKMCTBA. TeopeMa 0 CpelHEM 3HAYEHUHU
JBOMHOTO MHTErpajia. Beruucienne NBOMHOIO MHTErpajia B JEKapTOBOW CHCTEME KOOpPAWHAT. Brruucienue
JBOMHOTO MHTErpajia B HOJSIpHOM cucrteMe koopauHaT. Wuterpan Oinepa - Ilyaccona. [lpunoxxenus
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JIBOMTHOTO MHTETrpasia: BIYUCICHUE IUIOIA IIII0CKOM 00siacTi, 00beMa HUJIMHAPUYECKOTO Tela, TUIOIIaIu
ITOBEPXHOCTH, MaCChI INTACTUHKY C 33JIaHHOM INIOTHOCTBIO, KOOPAMHAT LIEHTPA TSAKECTH INTACTUHKH. TpoiiHON
UHTErpai: onpeaesieHue, GU3nYeckuii U reoMeTpUYECKU CMBICI, CBOMCTBA, TEOpEMA O CPEJHEM 3HAUYECHUU
TPOMHOIO MHTErpajga. BpluucieHre TpPOMHOrO MHTErpaja B JEKapTOBOM CHCTEME KOOpAUHAT, B
UWIMHAPUYECKUX U chepruueckux koopauHaTax. [IpuinoxeHuss TpoMHOTO MHTErpajia: BbluKciIeHue o0bema,
MAacChl TeNa C 3aJJaHHON INTIOTHOCTHIO, KOOPJAUHAT LIEHTPA TSKECTH TEa.

Pasznen 7. KpuBosinHeliHbIe M IOBEPXHOCTHBIE HHTEIPAJIbI.

KpuBonuHelHbIil uHTErpan mo KoopJAuHATaM: oIpezesieHue, (u3nueckuil CMbICH, CBOMCTBa. Bbrumcienue
KpUBOJMHEWHOr0 uHTerpana. @opmyina Juid BBIUUCIECHUS pabOThl IpU MEpPEMEIIEHUH MaTepHallbHON TOYKU B
CWJIOBOM II0JI€ BJAOJb HekoToporo myru. dopmyna I'puHa Uil BBIYMCIEHUS KPUBOJIMHEHHOIO HMHTErpaja Io
3aMKHYTOMY KOHTYpy. He3aBHCHMOCTh KPUBOJMHEMHOIO MHTErpaia OT IMyTH UHTETPUPOBAHUS: HEOOXOIUMOE U
JOCTAaTOYHOE YCJIOBUE HE3aBUCHMOCTH, KPUTEPUH HE3aBUCUMOCTH. lloTeHmmaibHOE IOJe, MOTEHUHAJIbHAS
(GyHKIMS U ee BblYKClIeHue. Bpluncienre KpuBOJIMHEHHOTO HUHTErpalla, HE 3aBUCSILEro OT IIyTH UHTETPUPOBAHUSL.
[ToBepXHOCTHBIN MHTErpai: onpenenenne, GU3NIeCKUil CMbICH, BBIUUCICHHE B JEKapTOBOM cUCcTeMe KOOPAMUHAT.
Teopema I"aycca-Octporpanckoro. ®opmyna Ctokca.
3 CEMECTP

Pasznea 8. InddepenunanbHbie ypaBHeHHsI IEPBOT0 NMOPSIAKA.

HuddepeHunanbible YpaBHEHUS: OIpeAesieHUe, MOPSAOK, pelIeHHe, TeopeMa CYIIECTBOBaHUS U
€IMHCTBEHHOCTH pemieHusa. 3agada Komwu. JlupdepeHuunanbHble ypaBHEHHS C  pa3JIeNsIFOIIMMUCS
nepeMeHHbIMU. OJIHOpOJHBIE YpaBHEHMsI [-To mopsjaka: ompeneieHue W MeTon peuieHus. JluHelHble
ypaBHeHUs [-To mopsiaka: onpenesneHrue U MeToJ pelleHus. YpaBHEHUS bepHy/uIM: ONpenesieHHe U METON
pemenus. uddepeHunanbible ypaBHEHUS B MOJHBIX AU(depeHnnanax: onpeieleHue U MeTOJl peleHusl.
WuTerpupytomuii MHOXUTENb: ONpEe/ieHue, CBEIEHHWE K YpPaBHEHHUIO B IMOJIHBIX AuddepeHnuanax c
MTOMOIIBIO0 UHTETPUPYIOIIETO MHOKHUTEIIS.

Paznen 9. [InddepenunanbHbie ypaBHEeHUs] BTOPOIO MOPSIAKA.

JuddepenunanbHble ypaBHEHUsI BTOPOTO MOPAIKA, JOMyCKaroIIMe OHWKeHUe nopsaka. JInneinole
muddepeHnraibHble YpaBHEHNS BTOPOTO MOPSJIKA: ONPEIEIeHUE, OJTHOPOAHbIE U HEOJHOPOIHbIE IMHEHHbIE
ypaBHeHus. CpoiictBa pemienuil. Jluneitnass He3zaBucumocth ¢QyHkuuid. Omnpenenurens BpoHckoro u ero
cBoiicTBa. Teopembl O CTPyKType OOLIMX pElIeHUMN JMHEHHBIX OJHOPOJIHBIX U JIMHEHHBIX HEOJAHOPOIHBIX
g depeHIrnaIbHbIX ypaBHEHUN BTOpOro mnopsaka. @OyHIaMeHTallbHas CHUCTEMa pEIIeHUN JHHEWHOTO
OJIHOPOAHOTO  AU(QEepeHInanbHOr0  ypaBHEHUs  BTOporo  mnopsaka. JIuHeilHble  OJHOPOJHBIE
nuddepeHnraibHble YpaBHEHHUs BTOPOrO MOPSIIKA C MOCTOSIHHBIMHU Ko3(duurentamMu: Metoa Ditniepa uist
pelIeHus ATUX ypaBHEHUN. JInHelHble HEOJHOPOIHBIE AU PepeHInanbHble YPaBHEHHUsI BTOPOTO MOpsiaKa ¢
MOCTOSIHHBIMH KO3(QUIIMEHTaMU: METOJ1 1MOoJ00pa YaCTHOIO PELIEHHUs! 3TOr0 YpaBHEHHUs C MPAaBOM YacTbIO
CHEIHaIbHOTO BHMJIAa M METOJ| BapuallMy IPOU3BOJBHBIX MOCTOSHHBIX. JIMHelHble nuddepeHnnanbHble
YpaBHEHHUs n-TO TMOPSJIKAa: CBOWCTBA pEILEHUH, TEOPEMbl O CTPYKType OOLIero pemeHus. AJIroputMm
MIOCTPOEHHUSI OOIIEro peueHus JUHEHHOro quddepeHnaibHOro ypaBHEHUS #-T0 TOPSAAKa C MOCTOSHHBIMU
ko3¢ duLmeHTaMu.

Pa3nen 10. Cucremsl audpepeHunaNbHbIX yPaBHEHHUIA.

Cucrempl JMHEWHBIX AU(PepeHIUaNbHBIX ypaBHEHUN IEpBOrO MOPSJIKA, PELICHHE METOJI0M
uckioyeHus. Cuctembl JTUHEHHBIX Aud@epeHuaNbHbIX YPaBHEHUH MEPBOTrO MOPSAIKA, METOJl BapHalUH
MIPOM3BOJIBHBIX MOCTOSIHHBIX. CHCTEMbl JIMHEWHBIX OJHOPOJHBIX YpPaBHEHHUH IE€PBOrO MOpsAKa C
MOCTOSIHHBIMU KO3 uninenTamu, Mero Ditnepa. CuctemMbl TMHEHHBIX HEOTHOPOAHBIX AUPPepeHIINaTbHBIX
YpaBHEHUH € OCTOSSHHBIMU KOA(pUIIEHTaMHU.

Paszpnen 11. YUnciioBble 1 QYHKUMOHAIBbHBIE PSAIbI.

YucnoBele psibl: OCHOBHbBIE MOHSTHSI, CXOIUMOCTD psifa. HeoOxoauMblil mpU3HAK CXOUMOCTH psja.
CpoiictBa cxoasmuxcs psaoB. JlocTaToyHble NPU3HAKK CXOJMMOCTH 3HAKOIOJIOKUTEIbHBIX PSIOB:
MHTEerpaibHbli npu3Hak Kolu; mpu3Haku cpaBHEHMs pAJOB; NpusHak JlanamOepa; paaukaibHbII NPU3HAK
Komm. Psaapr upuxine. 3Hakodyepenyrouiuiics psia: omnpeneneHue, npusHak JleitOnuna. AOGcomntoTHas u
YCIIOBHAs CXOJMMOCTb 3HAKOIIEpEMEHHBIX psiioB. DyHKIMOHANbHBIE psibl. CTENEHHBIE PSI/Ibl: ONIPENEIICHNUE,
Teopema Abens, MHTepBajl CXOJUMOCTH, paanyc cXoauMocTH. CBONCTBa CTeNEHHBIX psAoB. Psnel Teinopa u

n

X -0

y . lim—
MakxsiopeHa: onpe/esieHue, yCiaoBUs CXOAuMocTH psaa Telnopa kK ucxoaHou GpyHknuu. Jlemma - #! JUISt
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Vxe€R  Jlocratounsle yClIOBHS CXOAMMOCTH psina Teilopa. ANrOpPUTM pa3ioXeHHs (YHKIHH B Psf

Maxsopeta. OCHOBHbIC pasioKeHHs PyHKLmiA: € sinx cosx, In(1 +x), (1+ x)"’ arcigx arcsinx g pan

Maknopena. Paznoxxenne (ynkumii B psan Teiiopa ¢ moMombl0 OCHOBHBIX pasyioxeHui. I[lpumenenue

CTETIEHHBIX PSJIOB: MPUOJIMKEHHbIE BIYUCIICHUS, IPUOIMKEHHOE pelieHne tuddepeHInanbHbIX YpaBHEHHU.
4 CEMECTP

Pa3nen 12. Teopus BepositHocTeii. CiiydaiiHble BeJIMUMHBI U X 32aKOHBI pacnpe/iejieHus.

[Ipeamer Teopum BeposTtHocTed. Crydaiinple coObITus. [IpoTHBOMONOXKHBIE cOObITHSA. HezaBucumblie
coObiTus. OTHOcuTenbHass dYacTtoTa. Kiaccuueckoe M TE€OMETPUYECKOE OIpeAeNIEHUE BEPOSITHOCTH.
DnemeHTapHas TeopHs BeposiTHOCTeH. MeToibl BbrunciaeHus: BeposiTHocTel. [IpocTpaHCTBO 3rieMeHTapHbIX
coObITuil. Kitaccuueckoe onpenenenyne BeposiTHOCTU. Airedpa COOBITHII: TEOPEMBI O BEPOSITHOCTH CYMMBI
COOBITHI, MPOTUBOMOJOXKHBIX COOBITUH, CyMMa BEpPOATHOCTEH HECOBMECTHBIX COOBITHH, 00pa3zyroIINX
MOJIHYIO TIpynmy. AKCHOMAaTHYECKOE OIpelesieHne BeposTHOCTH. (CTaTHCTUYECKOE OIpeeieHne
BEPOSATHOCTH. Y CIIOBHASI BEPOSITHOCTh. T€0pEMBI O BEPOATHOCTH ITPOU3BEICHUS 3aBUCUMBIX U HE3aBUCHUMBIX
coObITuil. [lonnas BeposTHOCTh. [loBTOpHBIE UcHbITaHUSA. Popmyna beprymu. JlokanbHast U MHTErpaibHas
teopemsl MyaBpa-Jlamtaca. @opmyia [lyaccona.

[lonsite cnyyailHOM BenuWuMHBI. JIUCKpeTHbIE U HENpPEpBIBHBIE CllyyailHble BEIUYMHBI. 3aKOH
pacmpeneneHuss CciaydyaiHOW BenudyuHbl. DYHKIUA pacupeneieHus, ee CBoucTBa, rpaduk. [lmoTHOCTH
pacnpe/iesieHus: HeMpepbIBHON CiIydaiiHOM BeJIMYMHBI (INIOTHOCTH BEPOSTHOCTH). DopMmyria JUIsl BEPOSITHOCTH
IIOIaJJaHusl HENPEPBIBHOW CIIy4alHOW BEJIWYMHBI B JAHHBIA HWHTEPBAJ, BBIPAXKEHHBIM 4Yepe3 IUIOTHOCTh
BEPOSITHOCTH, TE€OMETpUYECKHil cmbIica ¢opMmyiabl. buHOMHanbHOE pacnpeneseHue, pacrpeaeieHue
Ilyaccona, paBHOMEpPHOE pacIpeesIeHre, HOPMAJIBHOE PACIPEIETICHUE, SKCIIOHEHIIMAIIBHOE PACIIPEIEIICHUE.

Paszpen 13. MaremaTu4eckasi CTAaTUCTHKA.

[Ipenmer matemaTtuueckoit cratucTukd. OCHOBHBIE 3a/1a4l MaTEMaTUYECKOW CTaTUCTUKHU. BbIOOpOUHBIi
Meroa. Craructuueckoe omnucanue. Boibopku. ['mcrorpamma u mnoiauros dactor. CraTucTUdecKast
(omnupuyeckas) GyHKuMs pacrpenencHus. BbIOOpouHbIE XapaKTEpUCTUKH M UX PaCHpelleeHHUs.
CocrosarenbHble, 3QQEKTUBHbIE CMELIEHHbIE U HECMELIEHHBbIE OLIEHKH MapameTpoB. CTaTHCTUYECKOE
CpelHee, CTAaTUCTUYECKas IUCIEPCUs M CTATUCTHUYECKOE CpeJHEee KBAJpPaTUYHOE KAK TOYEYHBIE OLEHKHU
HEWU3BECTHBIX: MAaTEeMaTU4YECKOTO OKMJAHWS, JUCHEPCUH, CPEIHEro KBAaJAPATHYHOIO OTKIOHEHMS.
JloBepUTEIIbHBIE UHTEPBAJIBI U MHTEPBAJIBHBIC OLICHKHU. /J[0BEpUTEIBHBIE OLICHKA HEU3BECTHOW BEPOSTHOCTH
1o 6osbIKUM BeIOOpKaM. JloBepuTeabHas OllEeHKa MaTEMaTUYECKOT0 0KH/IaHUS IIPU HEU3BECTHOM TUCIIEPCUH.
JloBepuTenbHasi OLIEHKA CPEJHEro KBaJApaTHYHOrO OTKJIOHEHHsS. TouyHble BBIOOPOUHBIE pPACIIPENEICHUS:
CrerogenTa (t- pacnpenenenue), Oumepa-Cuenexopa (F-pacnpenenenue), [lupcona (y-pacnpenencHue).
[IpoBepka cTaTHCTMYECKMX THNOTE3. MaremaTH4ecKue METOJbl IPOBEPKH CTATUCTUYECKUX T'HMIIOTE3.
DeMEeHTBI TEOPHUH KOPPEISLIUU.

4. OobeM yueOHOI

Cemectp

Bua yuednoii padoThl Bcero 1 2 3 4

3E | Akag.y. | 3E | Akanu. | 3E | Akanu. | 3E | Akag.u. | 3E | Akaa.u.
Oomas 3 108
TPYAOEMKOCTh 18 648 5 180 5 180 5 180
AUCHUILTAHBI
KonTakTHasn
padora - 7,56 | 272 2,66 96 [1,78| 64 [1,78| 64 |1,34| 48
ayJIMTOPHbIE
3aHATHS:
Jlexruu 3,56 | 128 1,33 48 0,89 32 0,89 32 0,45 16
Hparuseckue 4 | 144 |133] 48 |oso| 32 |ogo| 32 |08 32
zanstus (I13)
Camocrostenvnan | ¢ 0| 304 [234| 84 |222| 80 |222| so |66 60
padora
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KonrtaktHasa
caMoOCTOATEILHAS
paborta

0,6

8,44
CaMoCTOSITEIILHOE

HU3YUCHHUC pa3JaCIOB
JUCITUITIIMHBI

303.4

2,34

0,4

83,6

2,22
80

2,22
80

0,2

1,66
59,8

Bua kouTpoJs —
3auyer ¢ OLEHKOM

Bua kouTpoJs —
3auyer

Bua kouTpoJs —
JK3aMeH

72

36

36

KonrakTHas pabota —
IMPOMECIKYTOYHAA
arrecranuda

0,8

0,4

TloaroroBka
AK3aMEHY.

71,2

35,6

0,4

35,6

Bua utorosoro
KOHTPOJIAA:

3ayer ¢
OLICHKOH

IK3aMeH

IK3aMeH

3auer

Cemectp

Bcero

1

2

Bun yueonoii padotnl

3F AcTtp.

Actp.
y,

3E

3E | Actp.u.

3E

Actp.u.

3E | Actp.

O01mas Tpya10eMKOCTh
AUCHMILINHBI

18 486

135

135

135

81

KonrTakTHas padora —
ayJUTOPHbIE 3aHATHSL:

7,56 | 204,12

2,66 | 71,82

1,78 | 48,06

1,78 | 48,06

1,34 | 36,18

Jlexuun

3,56 | 96,12

1,33 | 35,91

0,89 | 24,03

0,89 | 24,03

0,45 | 12,15

[IpakTrueckue 3aHATHS

(13)

108

1,33 | 35,91

0,89 | 24,03

0,89 | 24,03

0,89 | 24,03

CamMmocTosTebHAs
padora

8,44 | 227,88

2,34 | 63,18

2,22 | 59,94

2,22 | 59,94

1,66 | 44,82

KonTakTHas
camocTosiTelIbHas paboTa

0,45

CaMoCTOSITEIILHOE
W3YYCHHUE Pa3IeiioB
OUCIIUITIIINHBI

8,44
227,43

0,3

0

2,34
62,88

2,22

0,15

2,22

1,66

Bua konTpoas — 3aver
C OLICHKOM

Bua konTpoas — 3aver

Bua kouTpoJs —
JK3aMeH

54

27

27

KonrtaktHas pabora
IMPOMECIKYTOYHAA
arrecranuda

0,6

0,3

0,3

[ToaroToBka K 3K3aMeHYy.

53,4

26,7

26,7

Bua utorosoro
KOHTPOJIAA:

3ayer ¢
OLICHKOH

IK3aMeH

IK3aMeH

3auer

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«Du3uKa»
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1. Heap qucuunIMHbl — TpHOOpETEHNE 00YIAIONTMMHUCS 3HAHUM TI0 OCHOBHBIM paszenaM (PU3uKu u
YMEHHIO IPUMEHSATD UX B IPYTMX €CTE€CTBEHHOHAYUHBIX AUCLUIIINHAX.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aAIOLIUIICA J0JI/KEH:

Obnadams CIeNyONUMA KOMIIETESHITUSIMA U UHIUKATOPaAMU UX TOCTHKCHUS:

OIlIK-2.4, OIIK-2.7, OlIK-2.11

3nams:

- (u3nyYecKue OCHOBbI MEXaHUKH, (U3UKH KOJeOaHUIl W BOJIH, AJIEKTpUYECTBA WM MarHeTU3Ma,
AJIEKTPOAUHAMUKH, CTATUCTUUECKON (QU3UKU U TEPMOJAMHAMUKH, KBAHTOBOM (U3UKH;

- cMbICIT QYHIAMEHTAIBHBIX (U3NYECKUX 3aKOHOB, PUHIUIIOB U MOCTYJIAaTOB; UX (OPMYIUPOBKHU U
T'paHUIIB TIPUMEHUMOCTH;

- CBSI3b UIMPOKOTO Kpyra (pU3MYEcCKUX SIBJIEHUN C (yHIAMEHTAJbHBIMU HPUHLIUIAMH U 3aKOHAMU
(U3HMKN; OCHOBHBIE METO/IbI PEIIEHUS 3a]1a 110 ONUCAHUIO (PU3HUECKUX SIBJICHUI;

- METOJIbI 00pabOTKH pe3yIbTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymemo:

-IIPUMEHATh TEOPETHUUECKUE 3HAHUSA U IKCIEPUMEHTAIbHbIE METOJbl MCCIEIOBAHUS MPU PEUICHUU
npodecCHoHANBHBIX 33/1a4;

-IIPOBOJIUTH PACUETHI, OCYLIECTBIIATH aHAJIU3 U HA OCHOBE 3TOT0 JIeJaTh 000CHOBaHHBIE BHIBO/IBI;

- QHAJIM3UPOBATh PE3yJbTaThl HAOMIOAEHUN U SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX 3aKOHOB U
MPUHIUIOB (DU3UKHY;

- OMpPEENATh XapakTep (U3NYECKUX MPOIECCOB MO KOMIUIEKCY SKCIEPUMEHTAIbHOW HH(POpMAIU
IIpH MOMOIIY T'pauKOB, TAOIUI] U YPAaBHEHUI;

- MpelCTaBIATh 00pabOTaHHYIO SKCIIEPUMEHTAIbHYIO U TEOPETUUYECKYI0 MH(OPMALMIO B YCTHOU U
MMCbMEHHOM (popMe, B TOM YHUCIIE C UCIOIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH.

Braoemy:

- HaBbIKAMH pabOThI C IHUPOKUM KPYToM (PU3HUECKUX TPUOOPOB U 000PYA0BAHNUS;

- HaBbIKAMH 00OCHOBAaHMSI CBOUX CYXKJEHHUI U BbIOOpa METOJa UCCIIET0BAHUS.

3. Kparkoe cogep:xanue JUCUMIIIMHBI.

Paszoen 1. Quzuueckue ocHOBbl MEXAHUKU.

1.1. Ilpenmet puzuku. Metoap! (U3UIECKOTO MCCIICIOBAHMS: OIIBIT, TUTIOTE3a, SKCIIEPUMEHT, TEOPHSI.
[Ipeamer kuHemaruku. Ilepememenue, CckopocTh, yckopeHue. KuHemartmyeckne XapaKTepUCTHKH
BpaIaTEIbHOTO ABMKECHUS.

1.2. 3akonbl HproTOHA. 3aKOH BCEMUPHOTO TATOTEHHUA. 3aKOH BCEMHUPHOTO TATOTEHUs. J|BIKEHHE Tena
rnepeMeHHoM Macchl. Y paBHeHus Memepckoro. @opmyna [{roakoBckoro.

1.3. Yopyruii u Heynpyrui yaapsl mapoB. MOMEHT HHEpLIUN MaTE€pUAIbHOW TOYKU U TBEPAOTO TEA.

1.4. KunemaTtuka rapmoHudeckux kojeOanuil. [luddepeHunanbHoe ypaBHEHHE T'apMOHMYECKHUX
kosieOanuii. [loHsTHEe O 3aTyXawIMX W BBIHYXKICHHBIX KoJsieOaHusx. BomHOBoe nBmkeHune. BoiHbI
IIPOJIOJIBHBIE U NOIIEPEYHBIE.

Pa3zoen 2. Monexynapnas ¢uzuxa u mepmoounamuxa.

2.1. DnemeHTBl TEpMOAMHAMUKM M (Qu3ndeckod KuHeTUKH. WneanbHblil ra3. Pacnpenenenue
Boneuimana u ero o6medusndeckuii cmbici. Peansubiii ra3. YpaBaenue Ban-nep-Baanbca.

2.2. TepmomuHamuueckuii meton B (us3uke. PaBHOBecHBbIE cocTOsiHMS. Hadanma TepMmoIuHaMUKH.
[{ukipl. DHTPONHUS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue nepenoca. Juddysus. 3akon duka. Ternonpooanocts. 3akoH Pypre. BHyTpeHHee
TpeHue (BI3KOCTh). 3akoH HproToHa.

Pa3zoen 3. Dnekmpocmamuxa u nocmosiHHbLU IEKMPUYECKUL MOK.
3.1. 3akon Kymona. Teopema Octporpaackoro-I'aycca. Jumosnb.  Judnexktpuku B
AJIEKTPOCTATUYECKOM IOJIE.

Pazoen 4. Dnekmpomacnemusm.
4.1. 3akon Ammepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopena.
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4.2. Marnetuku. DJIEeKTpOMarHuTHas MHIYKIUA. Y paBHeHHe MakcBesa.

Pazoen 5. Onmuxa.

5.1. UnTepdepentus BoiH. dudpakmus BonH. [lomsipuszarus BoH.

5.2. TemmoBoe m3nmydenue. 3akoH Kupxroda. 'nnoresa [lnanka. KBantoBoe 00bsicHeHHE TETIOBOTO
u3nydenus. dpdexr Komnrona.

5.3. Snepnas mozens aroma. [loctymarsl bopa. ATom Bogopoa o bopy.

Pazoen 6. Dnemenmor keanmosou ghusuxu.

6.1. 'unotesa ne bpoiins. Boianosoe ypaBuenue Llpeaunrepa s craiuoHapHbIX COCTOSAHUN. ONBITHI
[Irepna-I'epnaxa.

6.2. Muorosnektponsabiii atoMm. Dddekt 3eemana. [Ipunnun [Taynmu. KBaHTOBBIE cTaTHCTHYECKHE
pacnipenenenus boze-Ditamrelina u @epmu-upaka. ononsl. 3akonsl Jlebas n DiHIITEHA.

4. O0beM yueOHOMH TUCHUILTHHBI

Cemectp
) Beero Ne 2 Ne 3
Bun yuebnoit paboTsl
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 12 432 6 216 6 216
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 35| 128 | 1,3 48 2,2 80
B TOM 4HcJjie B (popMe NPAKTHYECKOH OATOTOBKU (npu
Haauyuu) ) ) ) ) ) )
Jlexuu 1,3 48 0.4 16 0,9 32
B TOM uucIie B (popMe MpaKTUUECKOU MOArOTOBKH (npu
HAIUYUL) ) ) ) ) ) )
[TpakTueckue 3anstus (113) 1,3 48 0,4 16 0,9 32
B TOM 4ucIie B (popMe MpaKTUUECKOU MOArOTOBKH (npu
HAIUYUL) ) ) ) ) ) )
Jlaboparopubie padoTs! (JIP) 0,9 32 0,4 16 0,4 16
B TOM uucJie B (popMe MpaKTUUECKOU MOArOTOBKH (npu
HAIUYUL) ) ) ) ) ) )
CamocrosiTejibHas paboTa 6,5| 232 3,7| 132 2,8 100
KonrtakThas camocrositenbHas padota (AmmK uz VII ons
0,8 0,4 0,4
3ay /3a4 c oy.) 6.5 37 28
CaMOoCTOATEIbHOE U3YUCHHUE Pa3/IeIOB IUCITUTUTHHBI (u1u ’ ’ ’
. 231,2 131,6 96,6
opyaue 8udbl CamocmosmenbHou pabomol)
Buabl KoHTpOJIA:
Buo konmponn uz YII (3au / 3au c ou.)
Jk3aMeH (eciu npedycmompen YII) 2 72 1 36 1 36
KoHTakTHas paboTa — MpoMeKyTOUYHAsI ATTECTAaIHs 1 0,4 1 0,4 1 0,4
[ToaroroBka K 3K3aMeHy. 35,6 35,6 35,6
Buja nToroBoro KOHTpoJIsi: JK3aMeH JK3aMeH
Beero CemecTtp
. Neo cemectpa Neo cemectpa
Bun yuebnoit paboTsl
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 12 324 6 162 6 162
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 3,5 96 1,3 36 2,2 60
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B TOM 4HcJe B (popMe NpaKTHYECKOH
NMOATOTOBKHU (npu Hanuuuu)
Jlekun 1,3 36 0.4 12 0,9 24
B TOM 4ucie B popMe NpaKkTUIECKOM
MTOJTOTOBKH (npu Hanuuuu)
[TpaxTnueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
B TOM 4ucie B popMe NpaKTUIECKOM
MTOJTOTOBKH (npu Hanuuuu)

Jlaboparopusie padboTs! (JIP) 09| 24 (04| 12 {04 ] 12
B TOM 4HcJje B (GopMe MPaKTHIECKOM MOTOTOBKH (npu Hanu4uu) - - - - - -
CamocrosiTeJibHas paboTa 65| 174 (3,7 99 (28| 75
KonrtakTtHas camocrositenbHas padota (AmmK us VII ona 3au / 3au
0,6 0,3 0,3
coy.)
6,5 3,7 2,8

CamMocTosATenpHOE N3YUYCHHUE PA3/IeTIOB TUCIUTUINHBI (u1u Opyeue

. 173,4 98,7 74,7
BUObL CAMOCMOAMENILHOU pabomwl)
Buabl KoHTpOJIA:
Buo konmponn uz YII (3au / 3au c ou.)
Ik3aMeH (eciu npedycmompen YII) 2 54 1 27 1 27
KoHnTakTHas paboTa — mpoMeXyToO4Has aTTecTalus ) 0,6 | 0,3 | 0,3
[ToaroroBka K 3K3aMeHy. 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIsi: JKk3aMeH | JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«IKOJIOrus»

1 eap AUCHMIVIMHBI - CPOPMHPOBATH y CTYICHTOB CHUCTEMHBIE 0a30BbIC 3HAHHS OCHOBHBIX
9KOJIOTMYECKUX 3aKOHOB, ONPENENSIONIUX CYIIECTBOBAHME W B3aUMOJEHCTBHE OHOJOTHYECKUX CUCTEM
Pa3IMYHbIX YPOBHEW; 00 aHTPONOIeHHBIX BO3JEHCTBUIX HAa OMocdepy U 0 OHOpa3HOOOpa3uU, KaK OCHOBE
YCTOMYHMBOCTH COOOIIIECTB.

2 B pe3yabTaTe H3y4eHUs TUCHUIIUHBI 00YYAIOLIUIACS 10JIKEH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

YK-8.1, YK-8.2, YK-8.5, YK-8.6, YK-8.9; OIIK-3.2, OIIK-3.8, OIIK-3.12; OIIK-3.18.

3uams:

- (pyHImamMeHTaNbHBIE TIOHATHS, 3aKOHBI M TPUHITUITBI 3KOJIOTHH;

- 3aKOHOMEPHOCTH Pa3BUTHI SKOCHCTEM U UX KOMIIOHEHTOB;

- IPUYUHBI ¥ TEHICHIINH Pa3BUTHS COBPEMEHHBIX KOJIOTHUECKUX POOIeM;

- OCHOBHBIE pe€3yJbTaTbl BO3JEHCTBUS OOIIeCTBA Ha MPUPOAY; HKOJOTMUYECKHUE IOCIEACTBUS 3TOTO
BO3ACUCTBUS;

- YCIIOBHSI YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA,

Ymemo:

- 00BSICHUTH TPUYMHHO-CJIC/ICTBEHHBIE CBS3H YKOJIOTHIECKUX U MICTOPUIECKUX MPOIIECCOB, BIMSIHUE YEIOBEKa
Ha SKOJIOTMYECKHE SBIICHHS, UICH YCTOWIMBOTO PAa3BUTHS, SKOJIOTHUUECKOH JCATEIIEHOCTH U KYIIBTYPHI;
- QHAJTU3UPOBATH PA3IIMYHBIC KOJIOTUUECKHE CUTYallu, IPUHUMATh KOHKPETHBIE PEIICHHUS 110 UX YIIYUIICHHIO.

Braoemy:

- MOHATUHHBIM aIIapaToM SKOJIOTUH JIJIsl aHAIN3a JaHHBIX 110 SKOJOTHH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Beeoenue

CoBpemeHHast FKOJIOTHS — MEXIMCUUIUIMHApHAs 00J1acTh 3HAHUM. DKOJIOTHS Kak (yHIaMeHTallbHasI
OCHOBAa YCTOWYMBOIO pa3BUTUS M COXpaHeHUs OmopazHooOpasusi. CTpyKTypa COBPEMEHHOU HSKOJIOTMH U
OCHOBHBIE MeETOJbl HccienoBaHus. HayuHo-mpakTuyeckue 3aaadyu coOBpeMeHHOW sKkosiorud. OCHOBHbIE
HaIpPaBJICHUS COBPEMEHHBIX 3KOJOTHUYECKHX HCCIeoBannil B Poccun u 3a pyoeskom.
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Paszoen 1. buocgepa

CucreMHBI€ MTOCTYNIAThI B 3KOJIOTMH. DTarlbl pa3BUTHUs cynepcucreMbl «Henosek — DkoHoMuka — buora
— Cpena». CoBpeMeHHBIH 3KOJIOIMUECKU KpU3UC. Pojib HayKu B MPEOJIOJIEHUU HKOJIOIMYECKOT0 KpU3HCa.
Konuenmus ycroiunBoro pa3BuTHsI.

Wepapxust ypoBHEH opraHu3alu >KM3HH (KJI€TKa — TKaHb — OpPraH — OpraHu3M — COOOILECTBO).
Konuenuus sxocucrembl. buocdepa kak skocucrema. buonorumueckoe mnpomynupoBanue B Ouocdepe.
buonorudaeckas perymsiius reoxumudeckoi cpeapl. OCHOBHBIE CBOMCTBA Onocdepsl. Mecto 6rnocdepsl cpeaun
o6onouek 3emun. B.M. BepHaackuii 0 B3aMMOJIEHCTBHHM KUBOTO M KOCHOTO BEIIECTBA, O «BCIOJIHOCTH»
*u3HU. buocdepurie pynkiuu yenoseka. Hoocdepa

KpyroBopoTs! HanboJiee 3HAUUMbIX OMOT€HHBIX 3JIEMEHTOB. THUIBI HUPKYIALUN OMOTEHHBIX 3JIEMEHTOB
B Ouocdepe. HapymieHus OMOreoXMMUYECKMX LUKIOB, BO3HHUKAIOLUIUME B pE3Yy/IbTaTe€ BO3pacTarollel
AHTPOINOTEHHOW Harpy3Ku, U UX MOCIEACTBHUSL.

Paszoen 2. Jxocucmemoi

Konuenuus skocucrembl. COOTHOIIEHHE TOHATUH «OMOTeoleHO3» U «3Kocucremay. CoctaB U
OCHOBHBIE XapaKTEPUCTUKU 3KocucTeM. [IpoaylieHThl, KOHCYMEHTBI, PEIYLIEHThI, X SKOJIOTHYECKas pOJlb.
[Totok sHeprum B skocucteMe. [lumieBsie 1enu u numieBbie cetu. Tpoduyeckue ypoBHU. PacnpeneneHue
SHEPrUH B SKOCUCTEME, TPABUIIO JAECATH MPOLIEHTOB. [IpaBuiio sk0o10rnueckux nupamMui: MpaBuiIo MUpamMuIbl
MPOIYKIIMH, TPAaBUIIO MHpaMUAbl OMOMAacC U MPaBUIIO MUpaMUAbI yucell. [JuHaMuKa SKOCHUCTEM, CYKLIECCHH,
JTambl CYKLUECCMOHHOro mporecca. Ponap OuopasHooOpasuss B MOAJNEPKAHUU  LIEJIOCTHOCTH U
(GYHKIIMOHATBHOM ycTOMYMBOCTH 3KocucTeM. KimMarndeckas 30HaJIbHOCTh U OCHOBHbBIE THIIBI Ha3€MHBIX
skocucteM. OcoOEHHOCTH BOAHBIX SKOCUCTEM. [I1aHKTOH, OEHTOC, HEKTOH. AHTPOIIOrE€HHbIE IKOCUCTEMBI:
arpo3KOCHUCTEMBI U YPOOCUCTEMBI.

Paszoen 3. Coobwecmsa u nonyaayuu

[Tonsitre o nonynsuuu. CTaTuyeckue Moka3aTeiau NOMyJIALUN: YUCIECHHOCTb, INIOTHOCTh, IOKa3aTeNln
CTPYKTYphl. JlMHaMuyeckue IOKa3aTeau MOMyJSIIMU: POKAAEMOCTb, CMEPTHOCTb, CKOPOCTb pOCTA.
[Ipo1OMIKUTENBHOCTh KU3HM M BBDKMBAEMOCTb. KpuBble BBDKMBaHMS. OKOJOTMUECKHUE CTPATErUu
BBEDKMBaHUS. Perynsius mioTHOCTH MOIYJISIIIHH.

BunoBas crpykrypa cooOuiectB. IlpocTpancTBeHHast CTpykTypa cooOmiecTB. buotuueckue CBs3U.
Dkojnoruyeckast HuIIA. Peann3oBanHas U GyHIaMeHTaIbHAs HULIH.

Paszoen 4. Opeanuszm u cpeda

['maBHbIE YpPOBHM OpraHu3alud >KUBbIX cucTeM. OpraHusm Kak >KUBas II€JIOCTHAs CHUCTEMa.
Pa3nooOpa3zue oprann3mMoB. DKOJIOTHYECKUE (PaKTOPHI, MX KiIaccupukamus. JIMMUTUpYIOIINE SKOJTOTUYECKHE
¢dakropsl. IlpaBuno Jlubuxa, 3akon lllendopna. Anantanus. TorepaHTHOCTh U Pe3UCTEHTHOCTh. OOIIKE
3aKOHOMEPHOCTH JEHCTBHUS HKOJIOTMYECKUX (aKTOpoB Ha opraHu3M. KommiekcHoe JeicTBHE Cpefpl.
3HaueHue CBeTa, TEMIEPATYpPhl U BIAXHOCTHU I KUBBIX OPraHU3MOB. DKOJIOTHYECKUE U (PU3UOJIOTHUECKHE
pUTMBI B Iipupoae. buoputmel. Ctpecc kKak 3KOJIOrHYecKuil (akTop.

[Tonsitne «cpena xu3Hm». OOmias XapakTepUCTUKa OCHOBHBIX Cpell KU3HU: BOJHOW, HA3EMHO-
BO3/IYIITHOM, ITOYBEHHOW W opraHu3MeHHon. Cpeipl 00MTaHus, MECTOOOUTAHUS U OMOTOTIBI.

dopmupoBaHue apeanoB, NEPBUYHBIN apeall, paccereHne opraHu3MoB. ['paHulibl, pazmepsl U GOpMbI
apeajoB M (akTopbl, HUX 0OycClaBIMBaIOIIME. ODHAEMHKH M PEIUKTHL. L[eHTphl TaKCOHOMHYECKOIO
pa3zHooOpasusi, IEHTPbI IPOUCXOKICHUS BUIOB. AHTPOIIOT€HHAsI TpaHCPOpMaIIUs apeaioB.

[IpencraBnenue o 6uome. PactutenbHOCTH U )KUBOTHOE HaceneHue. [lonarue «3koton». [lnanerapHsiii,
pEeruoHaNbHbIN U TONOJOTHYecKui (JaHaAmapTHbIN) ypoBHH U depeHInaluy KUBOTO MOKPOBA CYILIH.

Konnenmust 6uosiorudaeckoro paszHoodOpasus. YpOBHH OHOpa3HOOOpas3usi: TeHETUYECKUM, BHJIOBOM,
AKOCUCTeMHBbIN. BcemupHasi crpaTerusi coXpaHeHHUs OHOJIOTMYECKOro pa3HooOpasus. OxpaHa peiKux U
ucyesaronux BuoB. KpacHble KHUTH. 3all0OBEAHUKH U HAllMOHAJIbHBIE MTAPKH.

Paszoen 5. Yemoiiuusoe npupodononvzosanue

[IpoGnemsl U nepcrneKTUBbI 00ECIIEYeHHsI YEeTI0BEUECTBA OUOIOTHUECKUMHU pecypcaMu. Arpo3KoIorus,
reHOMOJAU(DUIIMPOBAHHBIE OPraHU3Mbl, MapuUKyJabTypa. HHBa3HMM 4YyKEpOAHBIX BHUIOB, «CTHUPAHUE»
ounoreorpaduueckux pyoexei, antrporioreHHas Tpancpopmarus Guiop u ¢ayH. 3HaueHHE 0CO00 OXPaHIEMBIX
MPUPOJHBIX TEPPUTOPHA M UX COBPEMEHHAs CHUCTEMa: HAllMOHAJIbHBbIE MapKH, 3alOBEJIHUKH, 3aKa3HHKH,
MIPUPOJIHBIE TTAPKH, PE3ePBATHI, MAMSATHUKH MPUpoabl. OCHOBHBIE MPHUHIUIIBI U METOJBI OIICHKH KadecTBa
OKpY)Kalolllel cpefibl, €€ AMHAMMKUA BO BPEMEHM M IPOCTPaHCTBE. MexAyHapOoJHOE COTPYAHMYECTBO B
00JacTi U3y4EHHUs U COXpaHEHUsI OMopa3zHooOpas3usl.
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Paszoen 6. Inobanvuvie sxonocuueckue npoobaembi

[Tonsatue «3arpsi3HEHHE OKpyXarome cpeapl». Kmaccudukamus 3arps3HEHUN OKPYKAIOMIEH Cpebl.
XUMHUYECKUE 3arps3HUTENH (TSDKEIbIe METaJUIbl, MEeCTHIMIBI, HUTPAThl U T. 1.), X MCTOYHHUKH, a TaKKe
npsiMO€ M KOCBEHHOE Bo3zeiicTBue. Kitaccuduranus 3arpsi3HSIOMMAX BEMIECTB M0 CTETEHH ONAcCHOCTH.
dusnueckoe 3arpsi3HeHHE (paIMallMOHHOE, SJIEKTPOMAarHWTHOE, IIYyMOBOE, BHOpPAIMOHHOE, TEIIOBOE,
CBETOBOE), €r0 MCTOYHWUKU W TOCIEICTBUS U JKMBBIX OpPraHU3MOB. buojormdeckoe 3arps3HEHHUE, €ro
MIPUMEPHI B TIOCTISICTBUS. 3arpsi3HEHNE TBEPBIMHI OTX0IaMH, TPOOIeMa HaKOTUICHHSI Mycopa.

[TonsiTHe rno0anbHON HKOIOTHMUYECKON IPOOIEeMbl. DKOJIOTUYECKUN KPU3HC U €T0 XapaKTepHbIE YEPTHI.
Lens npu4rH r100aTBHOTO 3KOJOTHYECKOTO KPU3HUCa, IyTH BBIX0/Aa U3 Hero. Jlemorpaduyeckas nmpoodiema.
JHemorpaduueckue nmpoodieMpl pa3BUTHS YesIOBeUecKoro odmectna. [loHsTne memorpaduyeckoro B3phIBa.
DKoJorH4YecKre MpoOJIeMbl, CBA3aHHbIE C POCTOM YHCICHHOCTH HaceneHus. IIpoGiembl ypOaHuzanuu.
[TponoBosibcTBEHHAST TTPOOIEMa, ee IPHYUHBI U ciaencTBus. [yt pemenus npodiemMbl. DHEpreTHIecKas u
ceippeBas nmpobisiema. IlapuukoBbiit apdext. Kucnotnsie noxau. Pazpymenue 030HoBoro cios. CHUXKeHue
OuopazHooOpa3usi Kak IJoOajgbHas dSKoJornyeckas mnpooOsema. OnycThlHMBaHME Kak —TJioOanbHast
sKosioruueckas mnpodnema. OOesnecuBaHue Kak rioOalibHas 3Kojoruueckas npoOiema. PanmoakTuBHOE
3arpsi3HEHUE.

OO61ee KOJIMYECTBO Pa3aeyioB — 6.

4 O0beM yueOHOM TMCHUITHHBI

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThbl AKalL,
3E u AcTtp.u4.

OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 3,0 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,88 32 24
B TOM 4mHcJjie B (popMe NpaKTHYECKOH MOATOTOBKHU
(npu nanuuuu)
Jlexinm 0,44 16 12
B TOM 4ucIie B popme NpakTUYEeCKON NOATOTOBKHU (npu Haiuyuu)
[TpaxTnueckue 3ansatus (113) 0,44 16 12
B TOM 4ucIe B popme NpaKTUYECKON NOATOTOBKH (npu Haiuyuu)
Jlaboparopusie padboTs! (JIP) - - -
CamocrosiTesibHasi paboTa 2,12 76 57
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
CamMocTosATenpHOE N3YUYCHUE Pa3/IeTIOB JUCIUTIINHBI (U1u Opyeue 8uobvl 2,12 753 56.85
camocmosamenbHou pabomol) ’ ’
Bua uTtoroBoro KOHTpoJIs: 3aver

AHHOTaUHs padoyeii NporpaMMsbl AMCHUILIMHBI «Be30MacHOCTD KU3HEAESI TeILHOCTI
1. Heanb gucuumInHebl - GopMupoBaHue MPoheCcCHOHATHHON KYIbTYpPhl 0€30TTaCHOCTH, MOJT KOTOPOH
MOHUMAETCSI TOTOBHOCTh M CHOCOOHOCTH JIMYHOCTH HCIOJB30BAaTh B MPO(GECCHOHATBHON AEATEIBHOCTH
MIPUOOPETEHHYIO COBOKYIMHOCTh 3HAaHWUN, YMEHHIl M HaBBIKOB JJsi oOecrieueHusi 0€30MacHOCTH B cdepe
npo(hecCHOHANFHONW JIEATEIIbHOCTH, XapaKTepa MBIIUICHHS W [EHHOCTHBIX OpPUEHTAlMH, MPH KOTOPBIX
BOTIPOCHI 0€30TIACHOCTH PacCMATPHBAIOTCS B Ka4€CTBE IIPUOPHUTETA.
OCHOBHBIMH 3a7]a4aMH JUCIUTUINHBI SIBJISTFOTCS:
* IPHOOpETeHNE TOHUMAHHUSI TPOOJIEM YCTOWYHBOTO Pa3BUTHS U PHCKOB, CBSI3aHHBIX C JIESITEIHHOCTHIO
YeJI0BEKa,
* OBJIQJICHUE TpPHEMaMH PAMUOHAIM3AINN KU3IHEACATSIHHOCTH, OPUCHTUPOBAHHBIMU Ha CHIDKEHUS
AHTPOINOTE€HHOTO BO3JIEHCTBUS HA MPUPOIHYIO Cpely U obecrieueHrue 0e30MacHOCTH JIMYHOCTH U OOIIEeCTBa;
* (popmupoBaHue:
- KYJIbTYpBI 0€3011aCHOCTH, YKOJIOTHIECKOTO CO3HAHUS M PUCK-OPUEHTHPOBAHHOTO MBIIIICHHS, IPU KOTOPOM
BOTIPOCHI OE30MAaCHOCTH M COXPAHEHUS OKPYKAIOMIeH Cpellbl pacCMAaTPHUBAIOTCS B KAa4eCTBE BaKHEHIINX
MIPHOPUTETOB KU3HECSITCIHLHOCTH YEIIOBEKA,
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- KyJIbTypbl TpodeccruoHaabHON 0€30MacHOCTH, CIIOCOOHOCTEW Mg UACHTU(MUIMKAIIMKA OIMACHOCTH |
OLICHUBAaHMSI PUCKOB B cepe cBoel MpopecCUOHATbHON eI TENbHOCTH;
- TOTOBHOCTH NPHUMEHEHHUS NMPOPECCUOHANbHBIX 3HAHUH A1 MUHUMU3ALUU HEraTUBHBIX 3KOJOTHYECKHX
MIOCJIEICTBUH, 0OectiedeHus1 0e30IacCHOCTH U YIIy4IlleHUs YCIOBUH Tpya B cepe cBoei npodeccrnoHalbHON
NeSITeNIbHOCTH;

- crOCOOHOCTEN K OLIEHKE BKJIaJa CBOEH MpeAMETHOM 00JacTh B pelIeHUE 3KOJOTHYECKUX IMpodiieM U
mpo6JieM 6e30MacHOCTH.

2. B pe3yabTaTe 0CBOCHMS JMCHUILIMHBI CTYAEHT [0JI/KEeH:

Obaaoams cleayoluMy KOMIETEHIMSIMU U UHAMKAaTopamMu ux poctwxkenus: VK-8.1, VK-8.2, VK-
8.3, VK-8.4, VK-8.5, VK-8.6, VK-8.7, VK-8.8, VK-8.9.

3nams:

- OCHOBHBIE TEXHOC(EPHBIE OMTACHOCTH, UX CBOMCTBA U XapaKTEPUCTHUKHU;

- XapakTep BO3JEHCTBUS BPEIHBIX U ONACHBIX (PAKTOPOB Ha YEJIOBEKA U MPUPOJHYIO CPEAY, METO/IbI
3alUThl OT HUX MPUMEHUTENIBHO K cdepe cBoell podhecCHOHaTbHON AeSITENbHOCTH

Ymemo:

- UJIeHTU(UIPOBATh OCHOBHBIE OITACHOCTHU CPe/ibl 0OUTaHUS YEJIOBEKA;

- OLIEHMBATh PUCK UX peaju3alliy, BbIOMPATh METOJbI 3allUThl OT OMACHOCTEH NMPUMEHHUTENBHO K
chepe cBoel MPOPECCHOHATBHOW MACSITEIBHOCTH U CIOCOOBl oOecnedeHus: KOMMOPTHBIX YCIOBHI
KU3ZHEJESATEIbHOCTH

Braoemy:

- 3aKOHOJIaTEJIbHBIMU 1 ITPAaBOBBIMU aKTaMH B 001acTH O€30MIaCHOCTH U OXPAaHbI OKPYXKAIOIIeH cpeibl,
TpeOOBaHUAMHU K O€30IIaCHOCTH TEXHUYECKUX PErJIaMEHTOB B cdepe MpodeccnoHalbHOMN e TeNbHOCTH;

- croco0aMu ¥ TEXHOJIOTUSIMU 3alIUThI B UPE3BbIYAMHBIX CUTYALIUSX;

-MIOHATUHHO-TEPMHUHOJIOTMYECKUM aIllapaToM B 00s1acTu 6€30MacHOCTH;

- HaBbIKaMHM palMOHAIM3ALMUU MPO(PECCHOHATBHON JAEATEIbHOCTH C LEJIbl0 00ecredeHus

0€30MaCHOCTH U 3allUThl OKPYKAIOIIEN CPEJIbI.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

1. Beenenue B Oe3omacHocTb. OCHOBHBIE MOHATHS U OlpeaeneHus. besonacHOCTh U ycToiunBoe
pa3BUTHE.

2. Yenosek u texHocdepa. CTpyKTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpemeHHoe cocTostHuE TeXHOC(hephl 1 TeXHOC(hEpHOI 6€30MacHOCTH.

3. Unentudukanus 1 Bo3AeHCTBHE HA YEIOBEKa BPEIHBIX U ONACHBIX (PAKTOPOB Cpeibl OOUTaHUSI.

Knaccudukanuss HeraTuBHBIX (AKTOPOB Cpelbl OOUTAaHUS 4YEIOBEKa. XHMMHUYECKUE HETaTHBHBIE
(dakTopel (BpemHbIE BemiecTBa). MexXxaHWYeCKHME | aKyCTHYeCKHue KojeOaHus, BUOpamus W IIyM.
DNeKTpOMarHUTHbIE M3Ayd4eHUs M nojis. Monusupyromue usinydeHue. OieKTpudeckuil Tok. OmnacHble
MexaHuueckue gaxropsl. [Iporeccsl ropeHrs 1 MoKapoB3pbIBO- OIACHBIE CBOMCTBA BEUIECTB U MATEPUAJIOB.
CraTtuueckoe JIeKTPUIECTBO.

4. 3ammra 4enoBeka M Cpeapl OOMTaHHMS OT BPEAHBIX M ONACHBIX (DPaKTOPOB MPUPOIHOTO,
AHTPONOTE€HHOI'0 U TEXHOT€HHOT'O MPOUCXO0KICHUSI.

OcCHOBHbBIE MPUHLIMIIBI 3AIIUTHI. 3aIIUTa OT XUMUYECKUX U OMOJIOTUYECKUX HEraTHUBHBIX (PAKTOPOB.
3ammTa OT PHEPreTUYECKUX BO3ACUCTBUN M (u3nmueckux mnojed. OOecniedeHre O€30MaCHOCTH CHUCTEM,
paboTarolux 1MOJ  JaBi€HHEM. be30omacHOCTh  3KCIUTyaTallud TpyOONpOBOJOB B  XMMHYECKOM
MIPOMBIIIJIEHHOCTU. be3onacHas skcrryaTanusi KOMIIPpECCOPOB. AHajiu3 U OLIEHUBAHUE TEXHOTE€HHBIX U
MIPUPOJIHBIX PUCKOB.

5. O6ecnevyerre KOMGOPTHBIX YCIOBUHN JIJIs )KU3HU U ICATEIILHOCTH ueoBeka. [lonstrue koMpopTHBIX
WM ONITUMANIbHBIX YCI0BUH. Mukpokiaumar nomemieHuid. OcBelieHrne U CBETOBast cpesia B IOMEILEHUU.

6. Ilcuxodusznosorndaeckue U 3ProHOMUIECKIE OCHOBBI O€30TTaCHOCTH.

[lcuxuueckue mpoiecchl, CBOMCTBA U COCTOSIHUSA, BIMSIOIIME Ha 0Oe30MacHOCTh. Buabl u ycinoBus
TPYIAOBOM JESATENBHOCTH. DPrOHOMHYECKHE OCHOBBI 0€30M1aCHOCTH.

7. Upe3BblyaiiHbIe CUTYallMy U METOJIBI 3AIUTHI B YCIOBUAX UX PEATM3ALHAH.

O6uue ceeaenust o YC. [Toxap u B3pbIB. ABapuu HA XUMUYECKH OMACHBIX O0BEKTaX.

Pagnanuonnsie aBapuu. [IpuOopbl paguanMmoOHHON, XUMHUYECKOM pa3BeNKH M JI03UMETPHUECKOTO
KOHTpOJIs. Upe3BblyaiiHble CUTyallud BOGHHOTO BPEMEHH. 3alllUTa HACEJIEHUS B YPE3BbIUANHBIX CUTYaLUSX.
Y cTOMYNMBOCTh PYHKIIMOHUPOBAHUS OOBEKTOB SKOHOMUKHU B YPE3BbIYANHBIX CUTYALIUAX.
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8. YmpaBnenue 6€301MaCHOCTBIO KU3HEICATCIbHOCTH.
3aKOHOILaTeHBHBI€ u HOPMAaTUBHBIC ITIPaBOBBIC OCHOBBI YIIPABJICHHUA 0€30MacCHOCTBIO

KHU3HEIEATSIFHOCTH. JKOHOMHYECKHE OCHOBBI YIpaBieHUs 0Oe30macHOCThI0. CTpaxOBaHHWE PHCKOB.
I'ocynapcTBeHHOE yrpaBieHHe 6€30MaCHOCTBIO.

4. O0beM yueOHOM THCHUIIHHBI

Bun yuebnoit paboTsl B 3ageTHBIX B akan. B acrp.
eIMHUIIAX yacax yacax
OO611ast TPYA0EMKOCTh AUCHUIIIINHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,89 32 24
[IpakTHueckue 3aHATHS - - -
JlaGoparopabie pabOThI 0,44 16 12
CamocrosiTeJibHAs padoTa 1,67 60 45
KonTakTHas camocrositenbHas pabota - - -
[Toaroroska k 1abopaTopHBIM paboTam 0,56 20 15
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeIoB 1,11 40 30
JMCIUTUTHHEI
Buabl KOHTpOJIS:
OK3aMeH 1,0 36 27
KonTakTHas paboTa — mpoMeKyTo4Hast 1,0 0,4 0,3
aTTecranus
[ToaroroBka K sK3amMeHy 35,6 26,7
By MTOroBOro KOHTPOJIs: IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«/H:keHepHasi 1 KOMIILIOTEPHAs rpaguka

1 Heap AuCHMIVIMHBI — HAYYUTh CTYJEHTOB Crloco0am OTOOpa)KeHUsl MPOCTPAaHCTBEHHBIX (POPM Ha

IJIOCKOCTH, BBINOJHEHUI0 M YTEHHUIO 4YEepTeKed MeToJaMH KOMIIBIOTEpHOW Tpadukd U MpaBWwiIaM U
YCIIOBHOCTSIM, TPUMEHsIeMbIM TTpu 3ToM (cTanaaptam ECKJI).

2. B pe3syabTaTe u3yyeHUus1 JUCHUILIMHBI 00y4AIOLIUIICA JOJIKEH:

Obaaoams cleayOIUMU KOMIETEHIMSIMA U HHIAUKATOPaAMU UX JOCTHKECHHUS:

VYK-2.1; YK-2.6; YK-2.8; VK-2.10

3nams:

crocoObl 0TOOpakeHMsI MPOCTPAHCTBEHHBIX (POPM Ha MIOCKOCTH;

[IpaBUJIa U YCIOBHOCTH IPU BBIMOJIHEHUH YEPTEXKEH;

BUJIbl CAMMETPHUHU TEOMETPUUYECKHUX (PHUTY;

BU/JIbI U3/I€IMH U KOHCTPYKTOPCKHUX JTOKYMEHTOB;

OCHOBHBbIE BHJbl TIpapUuecKuX HHPOPMALMOHHBIX CHUCTEM, 0a30BYIH0 TIpadUUecKyi0 CHUCTEMY,
HCIO0JIb3YEMYIO B y4eOHOM IpoIiecce.

Ymemuw: BHINOJTHATH U UNTATh YEPTEKU TEXHUUECKUX U3JIEIUNA C yUETOM JIEHCTBYIOIIUX CTaHIapTOB;
BBINIOJIHATH ¥ UATATh CXEMbl TEXHOJIOIMUYECKUX MPOIIECCOB;

HCI0JIb30BaTh CPEJICTBA KOMIIBIOTEPHON T'pauKU AJIsi U3TOTOBJICHUS YepTEkKeEH.

Braoemy:

criocobamu U MprueMaMH H300pa)keHus IPEIMETOB Ha MJIIOCKOCTH;

rpaduueckoit cucremoit «Kommacy.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Paznen 1. O0mme npaBujia BbINOJHeHUs 4eprexeil. [IpaBuia BbimonHeHHs U odopMIIEHHUS

yeprexei B cootBercTBuH ¢ ['OCT. ['eomeTpuueckue mocTpoeHus.

Paspean 2. IlpoenupoBanue reoMmerpuyeckux puryp. Meron npoexunid. [IpsiMble U KpUBBIE JIMHUH.

[Tnockocts. ITloBepxnocTtu. I'eomerpuueckue Tema. Cummerpus reomerpudeckux ¢uryp. OmpenencHue
HaTypaJIbHOM BEIMUYMHBI OTpE3Ka NpsAMOM U miockoi urypsl. [lepeceuenne reomerpuueckux o0pa3os.
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Pa3znen 3. U3oOpaxenuss npeagmeroB no I'OCT 2.305-2009. U3neanss 1 KOHCTPYKTOpPCKHeE
AOKYMeHTbI. M300pakeHus. AKCOHOMETPUUECKHUE YepTEKU U3aenuid. Buipl u3nenuit 1 KOHCTPYKTOPCKUX
nokymeHToB. Cxembl. Pe3p0bl: 00pa3zoBanue, Kiiaccuukanms, n300paxeHne 1 0003HaUCHUE Ha YEPTEKE.

Pa3nen 4. U3o00pakenus aerasneid 1 UX coeJUHEeHMI. DCKU3bl U TEXHUUYECKHE PUCYHKHU JETajeil.
Pe3n0OoBble u3aenus u coequHenus. Jlpyrue Bubpl pa3beMHbBIX U HEPA3bEMHBIX COCIMHEHUH JIeTaleH.

Pa3znen 5. Yeprexku cOopouHbIx enmHuu. [IpaBmiia BbimosnHeHus U odopmiieHuss cOOPOYHOTrO
yeprexa. [leTanupoBanue yeprexeil COOPOUHBIX €INHULL.

Paznen 6. Komnblotepnas rpaduka. Co3naHue U pelakTUPOBaHHE YepTEked MeToJaMu
KoMIbtoTepHOU rpaduku. Coznanue TpexMmepHbix Mojeneil. Co3aaHne acCOLMaTUBHBIX YepPTeKel Ha OCHOBE
TPEXMEPHOU MOJEIIH.

4 O0beM yueOHOI M CUUIIHHBI.

Beero CemecTtp
. 1 2
By yae6noit paboThl A A

3 | L 3E | Y 3B Axap. u.
OO61ast TpyA0€MKOCTh AUCIIUTUTHHBI 7 252 4 144 3 108
KonrakTHasi paboTa — ayIuTOpPHBIE 222 30 133 48 0,89 32
3aHATHSA:
B TOM 4HcJje B opMe MPAKTHYECKOii 1,44 52 0,72 26 0,72 26
MOJATOTOBKH
Jlexkun 0,44 16 0,44 16
[TpakTnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HClIe B popMe MPaKTUICCKOM 1,44 57 0.72 26 0.72 26
MTOITOTOBKH
CamocrosiTe/ibHAs padoTa 4,78 | 172 2,67 96 2,11 76
KonTaktHas CaMOCTOATE IbHA pabora 0.8 0.4 0.4
(3a4eT ¢ OIIEHKOM)
Kypcosas pabora 35,8 35,8
KoHnTakTHas CaMOCTOATEbHA pabora 478 | 02 2.67 211 0.2
(mpuem KypcoBoil paboThI)
[ToaroToBka K KOHTPOJBHBIM paboTam 36 18 18
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeIoB 99.2 77.6 216
JUCIATUTAHBI

3auer ¢ 3auer ¢ OLEHKON,
Buja uTOoroBoro KOHTpOJIA: .
OIIEHKOii KypcoBasi pabora
Beero CemecTtp
. 1 2
Bun yae6noit paboThl A A

3E fITp' 3E fITp' 3E Actp. 1.
OO61ast TpPyA0€MKOCTh JUCITUTUIHHBI 7 189 4 108 3 81
KonrakTHasi paboTa — ayIuTOpPHBIE 222 60 133 36 0,89 24
3aHATHSA:
B TOM 4mncJje B hopMe MPAKTHYECKOi 1,44 39 0,72 19,5 0,72 19,5
MOJATOTOBKH
Jlexinm 0,44 12 0,44 12
[TpaxTnueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HClIe B popMe MPaKTUICCKOM 1,44 39 0.72 19,5 0.72 19,5
MTOATOTOBKH
CamocrosiTesibHas padoTa 4,78 | 129 | 2,67 72 2,11 57
KoHnTakTHas CaMOCTOATE IbHA pabota 478 | 0.6 2.67 0.3 2.11 0.3
(3a4eT ¢ OIIEHKOM)
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Kypcosas pabora 26,85 26,85
KonTakTHas camocTosiTenbHas padoTa 0.15 0.15
(mpuem KypcoBoil paboThI) ’ ’
[ToaroToBka K KOHTPOJIBLHBIM paboTam 27 13,5 13,5
CamocrosiTeTbHOE H3y9eHUE Pa3JIeioB
YAcHHE pasa 74,4 58,2 16,2

JUCIATUTAHBI

3auer ¢ 3auer ¢ OLEHKON,
Buja uTOoroBoro KOHTpOJIA: .

OIIEHKOMH KypcoBasi pa6ora

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IIpukaagHass MEXaHUKA)

1. Heab AUCHUIIMHBI — HAYYUTh CTYACHTOB TBOPYECKOMY IOJAXOY K BBIIOJHEHUI MHKEHEPHBIX
pacyeToB Ha MPOYHOCTH, )KECTKOCTh M YCTOMYHMBOCTD IEMEHTOB KOHCTPYKLHM, JETANEN U y3JI0B MAIIWH U
anmaparos.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIICA J0JI/KEH:

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

VK-2.1; YK-2.2; YK-2.4; YK-2.7; YK-2.8; YK-2.9; YK-2.10.

3nams:

— OCHOBHBIE YPAaBHEHMS U METO/IbI PELICHHUS 3a7a4 COIIPOTHUBIICHHUS MAaTEPUAIIOB U I€TAJICH MAIlUH;
— OCHOBHBIE METOJIbl PacdyeTOB Ha MPOYHOCTb, JKECTKOCTh U YCTOMYMBOCTBH DJIEMEHTOB KOHCTPYKLIHI

MAaIllMH U aIlapaTos;

— OCHOBBI TEOPUH pacyeTa JeTajiei U y3J0B MAIIMH U allllapaTOB XUMHUYECKOW TEXHOJIOTHH;
Ymemns:
— IIPOBOJIUTH PACYETHI ITIEMEHTOB KOHCTPYKIIMI HA OCHOBE METOJIOB COITPOTUBJICHUS MAaTEPUAJIOB;
— paccUYMTHIBATh U KOHCTPYUPOBAThH JI€TAIM MAIINH [0 UCXOIHBIM JIJaHHBIM;
— TPOU3BOJUTH PacueThl IO OCHOBHBIM KPUTEPUAM pabOTOCHOCOOHOCTH U KOHCTPYMPOBAHUS JleTasiel
MalllyH;
Braoemy:
— HaBBIKaMU pacyeTa CONPOTUBIICHHS MAaTEPUAIOB aHAIUTUYECKUMHU METOIAMM;
— HaBBbIKaMH BbIOOpA MaTEpUaIOB MO KPUTEPHSIM POYHOCTH;
— pacyeTaMM THUIOBBIX JIeTalel MallluH, M0JIb3yACh cripaBouHoi nuTepatypoid u [OCTamu.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

Paznen 1. Onpenenenne peakunuii omop. PacrsikeHue-c:kaTue. AOCOJNIOTHO TBEPIOE TEO.
DneMeHTbl CTaTUKU. YpaBHEHUS paBHOBecus. CBs3u U uUX peakiuu. OCHOBHbIE AOMYUICHUS U MPUHIUIIBI
COMpOTHBIIEHUsI MaTepuasioB. Meton ceuenuil. Hanpsbkenus, nepopmanuu u nepemenienus. 3akoH ['yka.
JlarpamMmbl pacTsKEHUS U1 IUTACTUYHBIX U XPYIIKUX MAaTEPHAJIOB U UX XapaKTEPUCTUKH.

Paznen 2. Kpydenue. M3rud. 3axon ['yka mpu casure. BHyTpeHHue cuiioBble (DaKTOPHI IpU
KpPY4YEHMH. YCIOBHE NIPOYHOCTH IIPU KpydeHHH. ['eoMeTprueckne XapaKTEepUCTHKU IUIOCKMX CEYECHMI.
[TonsiTHEe yKcTOrO U MOMNEpedyHoro n3rndoB. OnpeneneHne HOPMaAIbHBIX HANPSKEHUH. Y CIOBUE POYHOCTH
nipu u3rude. OnpeaeneHue KacaTelbHbIX HaIpsbKeHU. ParionanbHble GOpMbl CEUEHUI.

Pa3znen 3. CuloxknHoe HanpsizkeHHoe cocTosiHMe. OCHOBBI TEOPUU HANPSDKEHHOTO COCTOSIHUSI U
runore3bl npoyHoctd. IloHstue HampspkeHHOTro coctosiHusa. OOoOmeHHbl 3akoH ['yka. Ilonsartue
SKBUBAJICHTHBIX HANPSDKEHWM W KPUTEPUEB INMPOYHOCTH. ['MIoTe3sl MpoYHOCTH. TOHKOCTEHHBIE COCYIBI
XUMHUYECKUX ITPOU3BOJCTB. BriBO ypaBHeHUs Jlamnaca. YcimoBue npodyHoctu. Pacuer cxaThIX cTep KHER Ha
ycToiunBoCTb. [loHsATHE KpUTHUECKOH crilbl U KO3 dulireHTa 3amaca NpoyHoCcTH. PacueT KpuTH4ecKon Crbl
o Dinepy. [Ipenensr npumeruMocT GhopmMyIibl Ditniepa.

Paznen 4. Jleranum mammn. Knaccuduxamus perameld MamvH W anmapaToB XUMHUYECKHUX
pou3BoJIcTB. Pe3nOoBbie coenuHeHus. Pacuer O0ONTOBBIX COENMHEHUH MpPU MONEPEYHBIX U MPOAOJIBHBIX
Harpy3kax. llImonounsle coenuHenus. Pacuer mmoHoOk Ha cpe3 U cMatve. Bunapl cBapku. Buasl cBapHBIX
mBoB. Pacdyer Ha NPOYHOCTH CTHIKOBBIX M HAXJIECTOUHBIX IIBOB. Banbl M ocu, ux kiaccupukauus u
HasHaueHue. [lommunuukn  ckosbkeHns.  Marepuansl  Biimazapimed.  [lommunHukn — kadeHwus.
[IpuHIMIHaTBHOE YCTPOWCTBO U OCHOBHBIE T€OMETpUUYECKUE pa3Mephl. JIOCTOMHCTBA, HEAOCTATKU U 00J1aCTH
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MIPUMEHEHMs MOAIINIHUKOB KadeHHsl U ckoibkeHus. [lpuBognsie mydrel. Hasznauenue. Knaccudukanus
MydT. 3ybuarsie nepenaun. OKpykHOE U paguanbHoe yeriud. Pegykropsl. OnpeneneHue u Kiaaccupuxarus.

4 O0beM yueOHOI M CUUIIHHBI.

Beero CemecTtp
Bun yae6noit paboThl 4
3E Axan. 3E Akan.
9, 9,

OO61mast TpyA0€MKOCTh UCIIUTUTHHBI 4 144 4 144
KonrakTHasi paboTa — ayIuTOpPHBIE 1,78 64 1,78 64
3aHSATHS:
B TOM 4HcJjie B (popMe NpaKTUYEeCKOH 1,22 44 1,22 44
NMOJATr0TOBKU
Jlexuu 0,89 32 0,89 32
[TpaxTuueckue 3anstus (113) 0,89 32 0,89 32
B TOM 4HCJI€ B (OpME MPAKTUIECKOM 122 44 122 44
MTOJITOTOBKH
CamocrosiTeJibHast paboTa 2,22 80 2,22 80

KonrakTHas camocTosiTensHast paboTta
(3a4eT ¢ O1IeHKOM)

PacyetrHo-rpaduyeckue paboTbl 222 18 222 18

0,4 0,4

[ToaroToBka K KOHTPOJIBHBIM paboTam 10 10
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 516 516
JUCLUIIMHBI
3aver ¢
Bujx uTOoroBoro KOHTpOJIA: .
OlIeHKOM
Beero Cemectp
Bun yuebnoit paboTsl 4
3E Actp. 3E Actp.
q. q.
OO61ast TpPyA0€MKOCTh UCIUTUIHHBI 4 108 4 108
KonrakTHasi paboTa — ayIuTOpPHBIE 1,78 48 133 48
3aHATHA:
B TOM 4MHcJje B (popMe NMPAKTHYeCKOi 1,22 33 1,22 33
MOATOTOBKH
Jlexuu 0,89 24 089 24
[Tpaxtnueckue 3anstus (113) 0,89 24 0,89 24
B TOM 4ucie B popMe NpaKkTUIECKOM 1.22 33 0.72 19.5
MOATOTOBKH
CamocrosiTeJibHAs padoTa 2,22 60 2,22 60
KonrakTHas camocrositenbHas padboTa
. 0,3 0,3
(3a4eT ¢ OIIEHKOM)
Pacuerno-rpaduyeckue paboTbl 13,5 13,5
2,22 2,22
[ToaroToBka K KOHTPOJBHBIM paboTam 7,5 7,5
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 38.7 38.7
JUCLUIIMHBI
3aver ¢
Buja uTOoroBoro KOHTpOJIA: .
OlIeHKOM
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AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«IIpouecchbl M anmapaTbl XUMHUYECKOH TEXHOJIOT M)

1. Heab AUCHMILUIMHBI - BMECTE C AUCHUIUIMHAMHU OOIIEH XMMHUYECKON TEXHOJOTHH, XUMHUYCCKUMH
IIpOLIECCaMU U PEAKTOpPaMH U JIPYTUMHU, CBSI3aTh OOIIEHAYUYHYIO U OOLIEMH)KEHEPHYIO MOJATOTOBKY XUMHUKOB-
TEXHOJIOTOB, YTO HEOOXOJMMO MpHU NOJArOTOBKE OakajgaBpOB IO JaHHOMY HaIlpaBJICHUIO I Hay4HO-
HCCIIEIOBATENIbCKON U MPAKTUYECKON padOThl Ha MPEIIPUSITUSIX.

2. B pe3yabTaTe H3yyeHUs] JUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

O6naaath ciaenyIUMH YHUBEPCAIbHBIMU KOMIIETEHIUSAMU U UHIUKATOPAMU UX TOCTHXKEHUS:

YK-1 - VK-1.1, YK-1.2, VK-1.3, YK-4.
YK-2 - VK-2.3.

YK-3 - YK-3.3.

YK-8 - VK-8.4.

O6mamate crieayromuMu  o0menpo(ecCHOHATBHBIMA ~ KOMIIETCHIIMSIMH M MHAUKATOPaMU  UX
JOCTUKEHHUS:

OIIK-2 - OIIK-2.6, OIIK-2.7, OIIK-2.8.

Ob6naaath ciaenyromUMHI NpopecCUOHATbHBIMUA KOMIETEHIUSIMUA U UHAUKATOPAMH UX JTOCTHKEHUS:
MK-1 - IIK-1.1, TIK-1.2, TIK-1.3.

3namo:

e OCHOBBI TEOPUU IEPEHOCA UMIIYJIbCa, TEIJIa U MacChl;IPUHLHUIIBI (PU3NYECKOTO MOJCIUPOBAHUS
MIPOLIECCOB; OCHOBHBIE YpPAaBHEHUS [BUKEHUS >KUIKOCTEH; OCHOBBI TEOpUHU TEIUIONEpEeaaun;
OCHOBBI TEOPUM Maccolepeaayu B cucTteMax co cBOOOJHOM M HEMOABWKHOM rpaHMLEel paszzena
¢a3; TUIIOBBIE MPOLIECCHl XUMUYECKON TEXHOJOTUH, COOTBETCTBYIOLIUE amnmapaThl U METOJbI HX

pacdera;

e METOABl TOCTPOCHHUS SMIHUPHUYECKHUX M TEOPETHUYECKHUX MOJCNICH XHUMHUKO-TEXHOJIOTUYECKHUX
MIPOIIECCOB.

Ymeme:

e ONIpENENATh XapakTep IABUKEHHUs >KMJIKOCTEM U Ira30B; OCHOBHBIE XapaKTEPHCTHKU MPOLECCOB
TEIUIO- U Maccolepelaul; pacCUUTHIBATh IMapaMeTPhbl U BHIOMPATH anmapaTypy JUisi KOHKpPETHOTO
TEXHOJIOTUYECKOTO NPOLECCa;

e pAacCUMTHIBATH OCHOBHBIE XapaKTEPUCTHUKU XUMHUKO-TEXHOJOTHYECKOTO IIpoliecca, BbIOMpaTh
PalOHAIBHYIO CXEMY.

Braaoemow:
e METOJAMHU TEXHOJIOTHYECKUX pACYCTOB OTICIBbHBIX Y3JI0B W JACTalled XUMHYECKOTO
000pyI0BaHMUS;

e HABBIKAMM MPOEKTHUPOBAHMS THIIOBBIX allllapaTOB XMMUYECKON ITPOMBILIIEHHOCTH;
e  METOJaMH OIpPEEICHUs pAllUOHATIbHBIX TEXHOJOTHYECKUX PEKUMOB pabOThl 000pYI0BaHUS.
3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

Paspen 1. I'mapoanHaMuyecKkue npouecchbl U annaparbl XHMUYECKOH TeXHOJIOTHH.

1. Baenenwue B aucuunianHy. OCHOBHBIC OHATUS U OIPEJICICHHUS.

[Ipenmer nucnuminnel «IIpoiecchbl n annapatel XuMu4eckoi TexHosoruny. Kinaccudukanus mponeccos.
HenpepsiBHBIE U ITEpHOANYECKHE, CTALIMOHAPHBIE M HECTALMOHAPHBIE IIPOLIECCHI.

OcHOBHbIE 3aKOHOMEPHOCTH IPOLIECCOB M OOIIME NPUHLUIBI pacyeTa anmnapaTtoB XUMHYECKON
TEXHOJIOTUH.

Kunkoctu wm raszel. Knmaccubukamms sxuakocred. MpeanpHas xuakocTth. KamenbpHble W ympyrue
xuakocTu. Cuiibl, IEUCTBYIOIKE B *KUAKOCTH: MacCOBbIE€ M NMOBEPXHOCTHbIE. HarpsikeHus B KUAKOCTSIX U
ra3ax (TaHreHLIMaJbHbIe U HOpMaJibHbIE). CBONCTBA JKUAKOCTEH.

Monens HenpepbIBHOI cpeabl. [lonaTue ¢puznyeckoro 3aeMeHTapHOro 0ObeMa.

2. OCHOBBI TEOPUM NIEPEHOCA.

OCHOBBI T€OpUH SBJICHUI NIEpEHOCA: aHAJIN3 MEXaHU3MOB, MOJICIIMPOBAHUS U Pa3pabOTKU 000OLIEHHBIX
METOJIOB pacuera TUAPOMEXaHMYECKHX, TEIJIOBBIX M MAacCOOOMEHHBIX IIPOLECCOB M amnmapaToB.
DEeHOMEHOJIOTUYECKUE 3aKOHBI IIEPEHOCA UMITYJIbCa, MAacChl U SHEPTrUHA. MOJNEKYJIAPHBIA U KOHBEKTUBHBIN
nepenoc. O0mire 3aKOHOMEPHOCTH TUAPOAUMHAMUKH, TEIUIONEepeaadn U Macconepeaayn. B3aumMocBs3p 3Tux
IIPOLIECCOB B IIPOMBIIIUIEHHO! armaparype. Pouib sSBiIeHUN epeHoca Mpu XUMHUYECKUX ITPEBPALICHUSX.
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MarepuanpHbie W SHEPreTHYecKhe (TEIUIOBbIC) OaJlaHCHI; OINPEJCICHHE MAaCCOBBIX TIOTOKOB |
SHEPreTUUECKUX 3aTpaT. Y CIOBHs PaBHOBECHS U OIPENIEIICHUE HAIpaBJIeHUs MpolieccoB nepeHoca. OOumit
BUJI YPaBHEHUN CKOPOCTH IPOLIECCOB; ABMXKYILHUE CUIIbI U KMHETUYECKUE Kod(hduuneHTsl. Jlumutupyromue
CTa/Iuu.

3. I'mapocraTuka.

Hudbdepenunanbupie ypaBHEHHS paBHOBecus Jiiepa. [lokosimmasicss >KUIKOCTh MO IEHCTBHEM CHUJIBI
TskecTH. OCHOBHOE YpaBHEHHE TI'MAPOCTATUKU. llpakThueckue NpUIOKEHUS OCHOBHOTO YPaBHEHHS
TUIPOCTATUKH.

4. MuapoanHamuka.

bananc cun npu JBUKEHUU BI3KON HEC)KMMAEMOM KUAKOCTU. Y paBHEHHE HEPA3PhIBHOCTH (CIIOIIHOCTH)
noTtoka. YpasHeHue HaBbe-Ctokca U ero pU3N4eCKUii CMBICIL.

[Tono6Hoe mpeoOpazoBanue ypaBHeHus: HaBbe-Ctokca. be3pazMmepHble nepeMeHHBIE - KPUTEPUU
ruipoarHamudeckoro nojpoous (Ditnepa, Pelinonbaca, @pyna, roMOXpOHHOCTH), UX (U3UYECKUN CMBICI,
napaMmeTrpuieckue kpurepuu. KpurepuaabHoe ypaBHEHUE JBUKEHUS BSI3KOM JKHUIKOCTH.

VYpaBHeHHE NOBWKEHUS Diyiepa. DHEPreTHUYECKUH OanaHC CTAlMOHAPHOTO JABWXKCHUS HJICATBHOM
KUJKOCTU. YpaBHEHUE bepHyIM I MACAIBHOW U PEAIbHOM KUAKOCTH. Ero nmpakTudeckue MpritoKeHHs
(ucreuenue xxuakoctet, Tpyoka Iluro-Ilpanaris). IlpuHIUnbEl H3MEpEHUs CKOPOCTEN U pacXxo0B KUAKOCTU
JPOCCEJIbHBIMU NPUOOpaMH U MTHEBMOMETPUYECKUMU TpyOkamu. OrmpeneneHue pacxol0B MpU HUCTEUEHUU
KUJKOCTEN Yepe3 OTBEPCTUS WIIM HACAIKH.

'unponuHamMuyecke pexxuMbl ABMKEHUS KUAKOCTEH: JTaMUHAPHBIA U TYpOYJIEHTHBIMH.

Yucno PeliHonbca 1 €ro KpUTHYECKHE 3HaUeHUs. MexaHn3Mbl JaMUHAPHOTO U TYpOYJI€HTHOTO T€UEHHH.
[Tonstue typOynentnoctu. IlpencraBienus o rUAPOJIMHAMUYECKOM MOTPAHUYHOM CJIO€ MPHU TEYEHHUH I10
TpyOaMm U KaHaJlaM U IpU 0OTEKaHUU Tell.

Pacuer nuamerpa TpyOOIpOBOAOB U anmapaToB; BHIOOP CKOPOCTEH MOTOKOB M ONTUMAJIBHOTO JHaMeTpa
TpyOOIIPOBOJIOB.

Pacnipenenenue ckopocteil o paanycy TpyObl IOCTOSIHHOTO CEYEHHUS MPHU JaMHUHAPHOM CTallMOHAPHOM
TEYEHUH.

Teuenue B TpyOax u kaHanmax. Onpenensonuid MONepeuHbIil pa3Mep MOTOKAa B KaHAJIaX MPOU3BOJIBHON
(GOopMBI: THPABINYECKUI payC, SKBUBAJICHTHbIN AUaMETD.

'unpaBnuueckoe CONMPOTHUBIIEHHWE IPH TEUYEHUH KUAKOCTEH M razoB. Pacyer morepb Ha TpeHue
(ypaBuenme [lapcu-BelicOaxa) u Ha MecTHBIe conpoTuBIieHUs.. COOTHOIICHHUS] 1 HOMOTPAaMMBI JUIsl pacdyeTa
koa¢¢uLmeHTa TpeHUs. 3aBUCMMOCTH MEXIYy pacxoJOoM M IepenazoM JaBieHus. Pacuer Hamopa ais
NepeMelleHus )KUIKOCTEN uepe3 CUCTeEMY TpyOOIIpOBOOB U almnapaToB.

1.5. Ilepemenienune sKUAKOCTEM.

[lepemenienue KUAKOCTEH € MOMOULIBIO MAallMH, MOBBILAOIUX JaBieHHe. OObeMHbIe (OPUIHEBLIE,
pPOTAIMOHHBIE W Jp.) W AWHAMUYECKHE (LIEHTpOOEKHBIE, OCeBble U Jip.) HAacoChl. OCHOBHBIC TMapaMeTpPhI
paboTHI THAPABINYECKUX MAITUH: TPOU3BOUTEIHHOCTbD, HAIOP, MOITHOCTH, KIT/I.

Pacuer Hamopa u notpebiasieMoil MOIIHOCTH; OAOOP ABUratTens K Hacocy. OnpeseneHue A0MycTUMOMN
BBICOTHI BCAaChIBaHUS. SIBJIEHUE KaBUTALUU U €T0 MIPEIOTBPALECHHE.

OcoOenHocTH pabOThl, CONOCTaBJIEHHWE M O0JacCTH NPUMEHEHUS OCHOBHBIX THUIIOB HAacOCOB -
LHEHTPOOESXKHBIX, TMOPIIHEBbIX (MIyHXkepHbIX) U ap. Cpsa3p Hamopa, wmomHocth u  KIIJ ¢
IIPOU3BOIUTENBHOCTBIO (XapaKTepUCTUKU HacocoB). PaboTa HACOCOB Ha CeTh UM UX BBIOOD; PErylupOBaHUE
IIPOU3BOIUTEIBHOCTH.

Paspnen 2. TenioBbie npoueccsl M annaparbl XUMHUYECKOH TEXHOJIOTHH.
2.1. OCHOBHbIE MOHATHUS U ONIPENICICHUS B TEIJIONEpeIaye.

OCHOBHBIE TEIJIOBBIE MPOLIECCHl B XUMUYECKOW TEXHOJIOTUU: HarPEBAHUE U OXJIAXKICHHUE, KOHJIEH AU
IIapOB U UCHAPEHUE )KUIKOCTEM.

CranuoHapHbIi U HECTaLlMOHAPHBIN IEPEHOC TEIJIOTh. TemnepaTrypHoe 1oJie, TpaiueHT TeMIIepaTypbl U
TEIUIOBOM IMOTOK; TeIJIomnepeaadya W TemlooTnavya. TeMmrepaTypornpoBOJHOCTh — TEIJIOMHEPLUUOHHbIE
CBOWCTBA CpPEJBI.

2.2. Ilepenoc sHepruu B GopMe TEMIOThI.
TernnoBoil 6anmaHC Kak 4YacTHBIA ciaydail sHeprermueckoro Oananca. OrmnpejaeneHHe TEIIOBOW Harpy3ku
anmnapara Ipyu U3MEHEHUHU U 0e3 U3MEHEHHs arperaTHOro coctosiHus. Pacxon temonocureneil.
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HuddepenunanbHoe ypaBHEHUE IIepeHOca S3HEPruu B hopme TemnoTel, ypaBHeHUe Dypre-Kupxroda u
TEIIONPOBOTHOCTH.

CranuoHapHbI NepeHoC TEMIOTHl Yepe3 IUIOCKUE U HUIMHApUYeckre cTeHKU. CoyeTaHne MEXaHU3MOB
MepeHoca TeIIOTHI (TEMIONPOBOJHOCTH, KOHBEKIIUH, U3JTyUEHUs).

KonBektuBHBINM niepeHoc TermnoTsl. be3pasmepHbie nepemennbie — uncia Hyccensta, Iexie, [Ipanaris,
I'pacroda, @ypre. Pacuet korhHUIIHEHTOB TETIOOTAAYN TIPH BRIHYKACHHON M €CTECTBEHHOW KOHBEKIIHH.

TenmooOMeH Tpu M3MEHEHHHM arperatHoro cocrosiHus. Konmencanus mapoB. ®opmyna Hyccenbra.
TennooOMeH npy KUIEHUH.

PapnanTHbIl Temionepenoc. B3anmuoe usnydenue tei. PaaguaHTHO-KOHBEKTHUBHBIN MEPEHOC TEIUIOTHI.
Pacyer noTepp TEMIOTHI anmaparaMyu B OKPYKaIOILYIO Cpeay U TEIuIoBOM u30Jsauuu. OCHOBHOE ypaBHEHUE
TEeIUIoNnepe1adH.

2.3. Tennonepenaya B HOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX.

Temnonepenaya B MOBEPXHOCTHBIX TEIVIOOOMEHHUKAX. AJJUTUBHOCTh TEPMHUECKUX COMPOTHBICHUM.
Cpennsas nBuxyias cuia teronepenadn. Onpenenenyue cpeIHeil IBIKYIIeH Cruibl B annapaTax pa3inyHbIX
KOHCTpyKUMH. B3anmMHOe  HampaBieHue — JBWKEHUs  TEIUIOHOCHTened.  Pacder  MOBEpPXHOCTH
TEII000MEHHUKOB.

CriocoObl MOJBO/Ia U OTBOJA TEIJIOTHI B XMMHYECKOM TeXHOJOruMH. TpeboBaHus, NperbsIBIsSEMblEe K
terioHocuTensiM. O0OrpeB BOJSHBIM IMAPOM, BBICOKOTEMIIEPATyPHBIMU OPraHUYECKUMU TETJIOHOCUTENSIMH,
Tormo4yHbiMU  Ta3zamu. CrnocoObl  amekTpooborpeBa. OTBOA  TEMJIOTHI  BOJOW, BO3IYXOM U
HU3KOTEMIIEPATYPHBIMU TEIJIOHOCUTEISIMH.

TenmooOMeHHbIe anmapartsl; UX Kiraccudukamnus. OCHOBHBIE TUITHI TOBEPXHOCTHBIX TEMJI000MEHHHUKOB
(TpyOuatble, IUIaCTUHYAThIE, ammaparbl C NEPEMENIMBAIOUIMMHM YCTpoHcTBaMU U T.1.) CMecUTEIbHBIE
TEIUIO0OMEHHUKH: TpaJlupHHU, KOHJEHCATOPbI CMelleHus. BpiOop ONTHMaibHBIX KOHCTPYKIHMN M YCIIOBUM
AKCIUTyaTalluy TEIIOOOMEHHBIX anmnapaToB. OCHOBHbIE TEHJIEHIIMU COBEPIIEHCTBOBAHUS TEIIOOOMEHHBIX
anmnaparos.

Paznen 3. Ilpomecchl W anmapaTbl pa3jieleHHMsl TOMOTE€HHBIX CHCTeM (OCHOBHbIE MAacCCOOOMEHHbIe
MPoLecchl).
3.1._OcHOBHBIE OHATHUS U OIPEJICICHUs B Maccolepeaaye.

Knaccugukanus mnponeccoB maccooOMeHa. OcHOBHble MNOHATHS M omnpeaeneHus. Ilpoueccer co
cBOOOTHOM M (PUKCUPOBAHHOM TpaHullel pasnena ¢a3 u ¢ pa3aesromnieit (as3pl meperopoakoit (MeMmOpaHoii).
Hocwutenu u pactipenensemslie BeniectBa. CriocoObl BeIpakeHUsI cocTaBa (as.

OU3NKO-XMMHUYECKHUE OCHOBBI MAacCOOOMEHHBIX IpoleccOB. PaBHOBECHBIE YCIIOBUSI M OIpE/AEICHHE
HampaBlieHUs mepeHoca BemectBa u3 (assl B (azy. Kospduuuentsl pacnpenenenus. Ilonarue o
Maccorepeaye 1 MaccooTiaye.

KoHuenTpaunoHHoe 1moJie, TpaiMeHT KOHIIEHTPALH, OOIKN U YAEIbHBIN MOTOK Macchl. MosekynspHas
I dy3us B KUIKOCTAX, razax (mmapax) ¥ TBEpAbIX Telax.

3.2. MexaHHu3MBbl IEPEHOCA MACCBHL.

VYpaBHEeHHE HEPA3PBIBHOCTH JUISI IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepennnanbHoe ypaBHEHNE KOHBEKTUBHOI'O IIEPEHOCA MacChl B OMHAPHBIX Cpeax.

Judpdy3noHHBIN NOrPAaHUYHBIN CIIOM; TPO(GUIN KOHIEHTPALUNA U CKOPOCTEH B MOTOKAX.

Koadpunumentsr Maccootnaun. OCHOBHbBIE MOJIEJIbHBIE MPEACTABICHUS O MEXaHU3ME MacCOOTIauH.

MopenupoBanue KOHBEKTHBHOTO MaccooOmena. Yucna Hyccensta, [lexie, [lpanarns, Oypwe u ap., ux
(bu3nyecKuil CMbICH, aHAJIOTUU C TEIJIOBBIM I0J00MEM NPUMEHUTENbHO K ra3aM U KUIKOCTsIM. Pacuer
K03 (UILIMEHTOB MaccOOTAayd B ammaparax pa3IMYHbIX THUIIOB IO YPaBHEHUSIM C Oe3pa3MepHbIMHU
[IEPEMEHHBIMHU.

Macconepenaya. OcHOBHOe ypaBHeHHE Maccorepenaud. CooTHOIIEHHe MeXIy KoddduuueHTaMu
Macconepesayd ¥ MaccooTAadyd, aJAUTUBHOCTh AU(PY3MOHHBIX comnpoTuBieHud. MHTeHcHdukanus
Maccornepeady myTeM BO3JIeHCTBUS Ha IUMUTHPYIOIIYIO CTaIUIO.

Bnusinue ycnoBuil (TemmepaTrypbl, JaBieHHs, KOHIEHTpalMil) Ha HampaBieHHE MaccollepeHoca Ha
npuMepax abcopOIHK; MPUHIUIIBI BIOOpa a0COPOEHTOB.

3.3. ®a30BOE PABHOBECHE.

MartepuanbHblii  0amaHC HENPEpPhIBHOIO YCTAHOBUBIIETOCS IIpoliecca MPU Pa3IUYHbIX cHocobax

BBIPA)KEHUS COCTABOB (ha3 U UX PacXo/i0B; ypaBHEHUs pabOUMX JIMHUH.
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[IpenenbHble KOHLEHTpALMKA PAacIpeessieMOro KOMIIOHEHTa B OTJAlolIed U U3BJIEKaroule ¢azax amis
MIPOTUBOTOYHBIX MPOLECCOB. MaKCHUMallbHO BO3MOXKHas CTENEHb W3BJICUEHUS, MUHUMAJIbHBIA U
ONTUMAJIbHBIA PacXo/ibl U3BJIEKAIOIeH (a3bl.

3.4. Metoab! pacuéra pazMepoB MacCOOOMEHHbBIX KOJOHHBIX allapaTos.

Pacuer mnomepeuHoro ceueHus (AMaMerpa) KOJIOHHBI; MPEAENbHO JOMYCTUMas M HSKOHOMUYECKU
ONTHUMAJIbHAS! CKOPOCTH CIUIOIIHOM (ha3bl.

PanponanbHbIii  BHIOOpP B3aMMHOIO HAampaBieHUs JBWKEHUS (a3 U opraHuszalud IOTOKOB B
MaccooOMeHHBIX ammaparax. PacueT MaccoOOMEHHBIX IMPOIIECCOB M alMapaToB Ui CUCTEM C OJHUM
pacnpezensieMbiM KOMIIOHEHTOM. OCHOBBI pacyeTa BHICOTHI MAaCCOOOMEHHBIX allapaToB C HEMPEPHIBHBIM U
CTYNEHYaThIM KOHTAaKTOM (¢a3. /IBa OCHOBHBIX METOJIa pacyeTa: Ha OCHOBE KO3 (UIIMEHTOB Macconepeaauu
1 Ha OCHOBE IOHSTHUSl TEOPETUUECKOU CTyleHu pazneneHus. [loHsATHe yncia eAUHULl IEPEHOCa U BBICOTHI
enuHulbl nepeHoca. daxrtop Mmaccomepenaun. CpenHsis JBUXKyIIas cwia Maccomnepenauu. BiusHue
MIPOJIOJILHOTO TEPEMELIMBAaHUS Ha CPENHIOI JABIXKYILYIO cuily Maccomepenauu. Ilpomenypa pacuera,
OCHOBaHHasi Ha 00bEeMHBIX Ko3(dduumentax macconepenaud. ['paduyeckuii ¥ aHANUTUYECKUH METOJIbI
pacuera.

Pacuer BbICOTHI MAaCCOOOMEHHBIX alapaToB CO CTYNEHYAThIM KOHTAKTOM (pa3. DPPeKTUBHOCTH CTYIIEHU
o Mapdpu. Cs3b uncna eaunul nepeHoca u jokanbHoro KITJI crynenu no Mapdpu. Hucnennslii pacuet
«OT CTYNEHH K CTYNEHH» U €ro rpapuyeckas UHTEPIpETalus ¢ UCIOIb30BaHUEM «KUHETUYECKOW JTMHUM.
VYuet crpykrypsl motokoB 1 KITJ] Tapenku. OcoGeHHOCTH pacueTa TapeabyaThiX KOJOHH Ha OCHOBE TIOHSTHS
TEOPETUYECKON Tapesku. Yncao JeCTBUTENbHBIX U TEOPETUYECKUX TapeoK. D(H(HEKTUBHOCTD TapeiKH.

PanponanbHbIii  BHIOOpP B3aUMHOIO HampaBlieHUs [JBKEHUS (a3 MU opraHuszalud IOTOKOB B
MaccoOOMEHHBIX armaparax.

3.5. AGcopbuus.

OOmue NpUHIMIBI YCTPOMCTBA W KIacCH(UKAIMA almapaTtoB JII MAacCOOOMEHHBIX IPOIIECCOB B
cucteMax "ra3(map)-kuaKocts". OCOOEHHOCTH KOHCTPYKIIUK abcopOepoB.

OcHOBHBIE THIIBI M 00JIaCTH IPUMEHEHHS a0COpOEepOB: HAcaI0YHbIE U TapesibyaThble KOJIOHHBI, alapaThbl
CO CIJIOUIHBIM U CEKIIMOHUPOBAHHBIM 0apOOTaXKHBIM CJIOEM, aliapaTsl C IUCIEPrUPOBAHUEM KHUIKOCTH.

CxeMbl a0COPOLIMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C BBIJICJICHHEM H3BJICYCHHOTO KOMIIOHEHTa H
pereHepanueit abcopbenTa (aecopOueit mpu MOBBITIEHHON TeMIIepaType, MOHMKEHUEM JaBJICHUs, OTAYBKOM
MHEPTHBIM HOCUTEJIEM).

3.6. Juctmnsanus. Pextudukanus.

Pa3znenenue nuctuiisuuen UIKUX TOMOTEHHBIX CMECEH M CKMKEHHBIX T'a30B; 00JIaCTH IPUMEHEHUS U
0COOEHHOCTH MPOBEACHUSI POLIECCOB IIPU PA3IMYHOM JIABJICHUH.

[TapoXMAKOCTHOE PABHOBECHUE JIJISl CUCTEM C IIOJIHOM M OTPAHUYEHHOM B3aMMHOM pacTBOPUMOCTBIO U €T0
BJIMSIHUE HA BO3MOKHOCTH Pa3/ieJIeHHs] KOMIIOHEHTOB JAUCTWUIALMOHHBIMU MeToJlaMu. Pacuer paBHOBecHs
JUTSI MI€aTTbHBIX OMHAPHBIX CMECEH.

[Ipocras u ¢pakiuoHHAs NEperoHkKa; meperoHka c aeduermanueil. MarepuanbHblii OanaHc, pacyeT
BBIXOJIa ITPOJIYKTA U €r0 CPEJHEr0 COCTaBa IpH MeperoHke OMHapHbIX cMeceld. CxeMbl yCTaHOBOK. TerioBbie
0ayaHChl U pacyeT pacxo0B TEIJIOHOCUTENEH ISl 3TUX MPOIECCOB.

Pexruduxarms. ®uU3nko-xMMHUECKHE OCHOBBI U 0COOCHHOCTH YCIIOBUI ITPOBEIeHUS MpolieccoB. Cxembl
YCTAaHOBOK U1 HENPEpbIBHON U MEpUOIMYECKOM peKkTHupHuKanuu OuHapHbIX cMmeceid. OcoOGeHHOCTH
yCTpoiicTBa amnmapaToB (HAcaJOYHBIX M TapeiabuaThlX KOJOHH) M BbIOOpa pPEXHUMOB HUX pabOThl NpU
pexTudukanuu (o cpaBHEHHUIO ¢ abcopOiueii). OcoOeHHOCTH yCTpOiCcTBa U BapHaHThl pabOThI HCTIapUTENeit
u aediermMaTopos.

MopnenupoBanue M pacueT MPOLECCOB U annapaToB IpPH HENPEPHIBHOM pPEKTH(PHUKAIUU OMHAPHBIX
cucteM. OCHOBBI YHUCIEHHOTO U IpadoaHaIUTHYECKOTr0 MeTO10B. MarepuanbHblid 6ananc. Paboune nunum.
Ompenenenne MUHMMAJIBHOTO W pabouero (iaermoBoro uucia. TernoBod OamaHC W pacdeT pacxoioB
TerioHocuTene. [IpuHIKITBI TEXHUKO-9KOHOMUYECKON ONTUMU3AIMU MPU pacueTe padoudero (puerMoBoro
quclia, pa3MEpOB almaparypbl U 3HepreTuyeckux 3arpar. OCHOBBI pacuera TapeiabdyaTblX U HACaZOYHBIX
PEKTU(UKALMOHHBIX KOJIOHH.

Paznen 4. Ilpomeccsl W anmaparbl  pasjeieHMsl TeTepPOreHHbIX cHcTeM (OCHOBHbIE
ruJpoMexaHnyecKue Nmpoueccol).

4.1. Paznienienne rereporeHHbIx cucteM. OCHOBHBIC MOHATUS U METO/IbL.
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Knaccugukanus >KUIKUX W Ta30BbIX T'€TEPOrE€HHBIX CUCTEM: CYCIIEH3MH, AMYJIbCHM, IEHBI, IbUIH,
TymaHbl. MaTepuanbHblil 0anaHc MPOLECCOB pa3/IeeHUs T€TEPOT€HHbBIX CUCTEM.

Onenka 3¢ (heKTUBHOCTH U BIOOP ONTUMAJIbHBIX ITPOLIECCOB U AIIIapaToB JUIsl Pa3/I€IeHUs F€TePOreHHbIX
CMecen.

4.2. OCHOBBI TEOPUH OCAKJICHUSI.

Pa3nenenue XUAKMX M Ta3oBbIX CHUCTEM B IOJIe CHJ TshKecTH. Pacuer ckopoctell cBOOOJHOTO M
CTECHEHHOI'0 OCAXKJEHUS TBEPbIX YACTHI] IIAPO0OPa3HOM U OTIIMYHBIX OT Hee (POPM B MOJIE€ CUJIBI TSKECTH.

[Ipoueccel oTCTanBaHus U YyCTPOWCTBO almapaToB pa3JeieHUs CYCIEH3UM, SMYJIbCUM U TbLIei. Pacuer
ITIOBEPXHOCTH OCAXACHUS M IPOU3BOJUTEIBHOCTH OTCTOMHHMKOB. YCTPOMCTBO M JCHCTBHE LMKIOHOB
(mpocThIX U GaTapelHbIX), TUAPOLIMKIOHOB.

4.3. TeueHue KUIKOCTH YePe3 HEMOABMIKHBIE 3€PHUCTBIE U MICEBI00KIKEHHBIE CIOU.

3HaueHue TUAPOJAMHAMUKH 3E€PHHUCTBIX CIIO€B B Ipoleccax (pUIbTpOBaHUS, TEIJIO- U MaccooOMeHa,
reTeporeHHoro karanusa W Jp. OCHOBHBIE XapaKTEpPUCTUKH JTHX CJOEB: AMCIEPCHOCTb, YAeIbHAas
MIOBEPXHOCTh, MOPO3HOCTh, IKBUBAJIEHTHBIH AUAMETP KaHAJIOB. Pacuer rujpaBinyecKOro CONpPOTUBICHUS
cinos. I'mapaBiMyeckoe CONPOTUBIIEHHE CJIOEB HACaJ0K IPOMBIIIEHHBIX Macco- M TEII00OMEHHBIX
anmnaparos.

Pexxumbl TedeHHs] NMOTOKOB B HAcCaJ0YHBIX KOJOHHax. [HapaBivueckoe CONPOTUBIICHHE, SBICHUS
MTOJIBUCAHUS, 3aXJICOBIBAaHMS U MHBEPCUU (Da3 M pacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

l'unponuHamMuKka ICEBIOOKMKEHHBIX (KUISIIUX) cioeB. OOnacTb NPUMEHEHUs ICEBIO0KHMKEHUS.
OCHOBHbBIE XapaKTEPUCTHKHU IICEBIOOKMKEHHOIO COCTOSIHUS. ['HMapaBiinyeckoe corpoTuBiieHHe. Pacuer
CKOPOCTEH ICEeBIO0KIKEHNS U CBOOOJHOIO BUTAHUS, BBICOTHI ICEBJIOOKMKEHHOTO cliosl. OAHOPOIHOE U
HEOJHOPOJHOE TCEBI00KIKEeHHE. OCOOEHHOCTH TCEBAOOKWKEHHUS MOJUIUCIEPCHBIX cioeB. [IHeBMO- U
TUAPOTPAHCIOPT 3€PHUCTHIX TBEPIbIX MaTEPUAJIOB.

4.4. OunpTpoBaHUE CYCHEH3UN U OYMCTKA Ia30B OT HbLICH.

Crienu¢urka noBeIeHUs OCAJAKOB KAaK 3€pHUCTBIX CIIOEB: C)KUMAaeMble M HEC)KMMaeMble OCcalku. Buabl
GuIbTpOBANBHBIX Meperopook. MaxkTopsl, BAUSIONINE Ha CKOPOCTb (GuibTpoBaHus. DUILTPOBaHHE MPU
MIOCTOSIHHOM ~ CKOpOCTH  (DPUIIBTPOBaHUSA. ODKCIEPUMEHTAIBHOE ONpPEJEICHUEe KOHCTAHT YpaBHEHHS
¢unbTpoBanus. Knaccudukanus u ycTpoiCTBO OCHOBHBIX TUIIOB HEMPEPHIBHO U MEPUOTUUECKH PA0OTAIOIINX
GUIbTPOB U PUIBTPYIOUIUX HEHTPUPYT.

4. O0beM yueOHOM THCHMILINHBI.

Beero CemecTtp
Bua yueOHo# padoThbl 5 6
3E | Akag. 4. | 3E | Akan. 4. | 3E | Akag. u.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 12 432 6 216 6 216
KonTrakTHasi padoTa - ayIMTOPHbIE 3aAHATUSA 4,5 160 1,8 64 2,7 96
Jlexuu 1,8 64 0.9 32 0.9 32
Jlaboparopusie padboTs! (JIP) 0,9 32 - - 0,9 32
[TpakTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTeJibHAas paboTa 5,5 200 3,2 116 2,3 84

CaMoCTOSATENbHOE N3YUEHHUE PA3/IEI0B AUCHUIIIMHbI 5.5 200 3.2 116 23 24

Buabl KoHTpOJIA:

IK3aMeH 2,0 72 1,0 36 1,0 36
KonTtakTHas paboTa - mpoMexXyToyHasi aTTeCTaIus 20 0.8 0,01 0.4 0,01 0.4
[ToxroToBka K 9K3aMeHy ’ 71,2 0,99 35,6 0,99 35,6
Buja nToroBoro KOHTpoJIsi: JK3aMeH JK3aMeH
Cemectp
Bua yueOHo# padoThbl Beero 5 6
3E | Actp. 4. | 3E | Actp.u. | 3E | AcTp. u.
OO61ast TpyA0€MKOCTh UCITUTLTHHBI 12 324 6 162 6 162
KonrakTHasi padora - ayIMTOPHbIE 3AHATUSA 4,5 120 1,8 48 2,7 72
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Jlexinm 1,8 48 0,9 24 0,9 24

Jlaboparopusie paboTs! (JIP) 0,9 24 - - 0,9 24

[TpakTnueckue 3anstus (113) 1,8 48 0,9 24 0,9 24

CamocrosiTeJibHas paboTa 5,5 150 3,2 87 2,3 63

CamMocTosATeTpHOE U3YUYEHUE PA3/IeTIOB UCITUTIIHHBI 5.5 150 30 R7 23 63

Buabl KOHTpOJIA:

JK3aMeH 2,0 54 1,0 27 1,0 27

KonTtakTHas paboTa - mpoMeXyToyHast aTTeCTaIlus 20 0,6 0,01 0,3 0,01 0,3

IToaroToBKa K 9K3aMeHY ’ 53,4 0,99 26,7 0,99 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl IUCHUIIMHbBI
«O01masa xuMH4YeCKas TEXHOJIOT
1. Heabr aucuMmiauHbl — (QOpPMUPOBAHHE  3HAHHM o0JacTi  peanu3alu  XUMHUKO-

TEXHOJIOTUYECKHX IPOIIECCOB C YYETOM (PU3UKO-XUMUYECKUX OCOOEHHOCTEH NPOTEKAIOUINX peaKlui,
BbIOOpA ONTUMAJIBHBIX YCIIOBUM PEaIn3yeMbIX IIPOLECCOB, BbIOOPA 3 (HEKTUBHBIX PEAKTOPOB, IPUOOPETEHUS
HABBIKOB B COCTABJIEHUU MaTE€pPHAJIbHBIX U TEIUIOBBIX OaJIaHCOB, B pacUeTe MPOLIECCOB U PEAKTOPOB Ha OCHOBE
MaTeMaTHYECKOr0 MOJIEIUPOBaHUs, MOJY4YeHHs 3HaHUN B oOsacTu pa3pabOTKU 3HeprocOeperarumx
xuMuKo-TexHojoruueckux cucreM (XTC), 0e30TXOAHBIX W MaJOOTXOAHBIX TEXHOJIOTMH Ha NpUMepe

COBPEMCHHBIX ITPOU3BOACTB.

2.B pe3yJjbTaTe H3YUYCHUHA TUCHUIIJINHBI oﬁyqalomniflm HOJIZKCH:

Obnadams CIeNyONMMA KOMIIETESHITUSAMA U UHIUKATOPAMU UX TIOCTHKCHUS:

[1K-1.4, I1K-1.5, TIK-1.6.

3name:

— OCHOBBI TCOPUH XUMHUYCCKUX MMPOLECCOB U PCAKTOPOB;,

— METOJ0JIOTHIO UCCIICA0OBAHUA BSaI/IMOJlel\/'ICTBI/IH XUMHUYCCKUX HpeBpaHICHHfI U SIBIICHUH IIepCeHOCa Ha

BCEX MACIUTAOHbBIX YPOBHSX;

— METOJIMKY BBIOOpa peakropa u pacuéra mpoiiecca B Hem;

— OCHOBHBIC PCAKIITMOHHBIC IIPOUECCCHI 1 PECAKTOPLL XAMHYSCKOH U 6I/IOT€XHOJ'[OFI/H/I;

— OCHOBHBIE ITPUHIUIIBI OPTraHNU3alMi XUMAYECKOIO ITPOU3BOJCTBA, €T0 HEPAPXUUYECKYIO CTPYKTYPY,

METO/IbI OIIEHKH 3(PPEKTUBHOCTH MPOU3BOJICTBA;
— OCHOBHBIE XUMHUYECKHUE MPOU3BO/ICTBA.
Yumems:

— PaccCUnUTaTh OCHOBHBIE XapaKTEPUCTUKH XMMHUYECKOTO IPOLECCa;

— BbIOpaTh palMOHAJIbHYIO CXEMY IIPOU3BOJICTBA 33JAHHOTO IIPOIYKTA;
— OLIEHUTb TEXHOJIOTUYECKYIO 3PPEKTUBHOCTH MPOU3BO/ICTBA;

— BbIOpaTh 3¢ (HEeKTUBHBIN TUI PEAKTOPA;

— MPOBECTH paCUYCT TEXHOJIOTHUYCCKUX MapaMCTPOB I 3aIaHHOTO ITPOLecCa;

— OIpPEAETUTh MapaMeTpbl HaWTy4llled OpraHu3aluy Npolecca B XUMUUYECKOM PEAKTOPeE.

Braoemey:

— MeToJJaMH aHaiu3a 3p(GEKTUBHOCTH pabOThl XUMHUYECKUX IPOU3BO/JICTB;

— MCTOAaMHU pacdyeTa U aHaJIM3a IMNPOUeCCOB B XUMHUUYCCKUX PCAKTOpax, ONIPCACICHUA

TEXHOJOTMYECKUX ITOKa3aTeleH;
— METOJaMH BBIOOPA XUMHUUECKHX PEaKTOPOB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Pazgen 1. Xumnueckasi TEXHOJIOTHUS M XUMHYECKOE IPOU3BO/JICTBO.

1.1. OcHoBHBIE Onpeae/IeHUs U MOJI0KEHHSI.
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Xumuaeckasi TexHOI0Tusl. OOBEKT XUMUYECKON TEXHOJIOTUH. MEKOTpacIeBOM XapakTep XUMHUUECKON
TeXHOJOTMU. Pa3BuTME XMMHYECKHX TPOU3BOJCTB M XUMHYECKOW TEXHOJOTMU. MeCTO XHMHUYECKOU
TEXHOJIOTUU B TPOMBILIUIEHHON cdepe U METOI0B XMMHUYECKOW TEXHOJIOTMHM B HEXMMHUYECKUX OTPacisix
MPOMBIIITIEHHOCTU. CHUCTEMHBIN aHAJINU3 CI0XKHBIX CXEM M B3aMMOJCHCTBHUI 2JIEMEHTOB CXEMbI — OHITHE U
coziepkanue Metosia. PU3ndYeckoe U MaTeMaTHYECKOE MOJIEIMPOBAHKE, ONPEACIICHUE U OCHOBHBIE MOHATHS,
UX MECTO B HMH)KEHEPHO-XMMHUYECKHX HCCIEAOBAHUAX U pa3paboTkax. MecTo M 3HaYyeHUEe HATYpHOIO M
BBIYUCIIUTENBHOTO 3KcniepumenTa. Coaepxanue U 3a1a4i yaeOHOTO Kypca.

1.2. XuMu4eckoe npou3BoaACTBO.

[ToHsiTHE O XMMHYECKOM HPOU3BOJACTBE. MHOrOQYyHKIHOHAIBHOCTE XUMUYECKOTO IMPOU3BOJICTBA.
OOmast CTpykTypa XMMHYECKOrOo HpPOM3BOACTBA. OCHOBHBIE MOJCHCTEMBl XMMHUYECKOTO IPOU3BOJICTBA.
OCHOBHBIE TEXHOJIOTMUECKHE KOMIIOHEHThI XUMHUYECKOT0 IIPOU3BO/ICTBA.

KauecTBeHHbIE M  KOJMYECTBEHHbIE II0Ka3aT€Id XHMMHUYECKOTO IPOU3BOJCTBA: TEXHOJOTUYECKUE,
SKOHOMMYECKHE, IKCIUTYaTallUOHHBIE, COLIMATIbHBIE.

1.3. CoipbeBble pecypchbl, BOa U JHEPIUsl B XUMUYEeCKOM IPOU3BOACTBE.

Knaccugukanusi CbpIpbeBBIX PECYpPCOB IO pPAa3IMYHBIM MpU3HAKaM — (a30BOMY COCTOSHHIO,
MIPOMCXOXKICHHUIO, UCTOYHMKAM. MUHepallbHOE ChIpbe (PYyIbl U IOJE3HbIE HCKOINAEMBbIE), OPraHUYEeCKOe
MIPUPOJHOE ChIpbE (FOPIOYUE HCKOIAEMBbIE), PACTUTEIBLHOE M KUBOTHOE ChIPbE, BTOPHUUHOE ChIPhE — HX
WCIIOJb30BaHUE M TyTH TepepadoTku. OCHOBHBIE CHOCOOBI MEPBUYHONM 0OpabOTKH ChIpbs (oOoramieHue,
OUYHMCTKa, MOATOTOBKA K TPAHCIOPTUPOBKE U mepepaborke). [loHATHE, CYIIHOCTH U MPUMEPBI YriIyOJIeHUs
MCI0JIb30BAHUS ChIPbsl, KOMOMHUPOBAHUSI POU3BOJICTB U KOMIUIEKCHON NIepepabOTKU ChIPBSI.
3HaueHUE M HCIOJIb30BaHHE BOJbl B XMMMUYECKUX Ipou3BojacTBax. Mcrounuku Boabl. TpebGoBaHus k
TEXHOJIOTHYECKOH M OBITOBOM Boje. [IpoMbIlsieHHast TOArOTOBKA BOJIBI M METOJIBI €€ OYMCTKHU OT MPUMECEH.
OcHOBHBIE METOJBI KOHTPOJISI KAadyecTBa BOJbl. OKOHOMHS BOJONOTPEOJNICHHS B IPOU3BOJICTBE.
Bo10060poTHBIE CUCTEMBI.

Buipl 1 MICTOYHUKY SHEPTHH B XUMHUYECKON MPOMBIIIEHHOCTH. Macitabbl NOoTpeOaeH s U CIOCOObI
YMEHbBIIIEHUs 3HepreTuyeckux 3arpar. CyllHOCTb W NpPUMEPHI pEreHepanud U peKylnepanuu SHEpruu.
DHEpProTexHOJIOIMYECKUEe CUCTEMbl. BTOpUYHbBIE SJHEPreTUUECKUE PECYPCHI.

Paspnen 2. Teopernyeckue 0CHOBbI XUMHYECKHX MPOLIECCOB H PEAKTOPOB.

2.1. OcHOBHbBIE ONpe/ieIeHUS U MOJIOKeHUS.

OU3NKO-XMMHUYECKHUE 3aKOHOMEPHOCTH XUMHUYECKHUX MPEBpAIleHUH — CTEeXHOMETPUYECKHE,
TepMOJIMHAMUYECKHe, KuHeTuyeckue. [lokazaTenn XMMHUYECKOro MpeBpalleHUs] — CTENEeHb MpEeBpalleHus,
BBIXOJ] IIPOAYKTA, HHTErpasibHas U AuddepeHinaibHas ceIeKTUBHOCTH, CKOPOCTH PEaKLUU U MIPEBPaLCHUS
peareHToB.

2.2. XumMHu4yecKue nmpouecchbl.

Onpenenenve. Knaccuduxanuss XuMu4ecKiX MPOLIECCOB MO Pa3IMYHbIM MPU3HAKAM — XUMHUYECKUM
(BUI XUMHUYECKOM peaKIiu, TepPMOAUHAMUYECKUE XapaKTEPUCTUKH, CXeMa MpeBpalleHuil) U (pa3oBbIM (UHCIIO
U arperatHoe CocTosiHue ¢as).

I'omorenHsIit xumMuueckuit npouecc. OnpeneneHyre U npuMepsl. BiinsHue XuMu4eckiux MpU3HaKoB U
YCJIOBUH TIPOTEKAHMS Tpoliecca Ha ero nmokazareiau. CriocoObl HTEHCUDHUKAITUH.

[TonsiTHe onTUMAaNbHBIX TeMieparyp. OnTUMaNbHbIE TEMIIEPATYpPhI AJIsi 00paTUMBIX U HEOOPAaTUMBIX IK30- U
SHJOTEPMHUUYECKUX PEAKIIUM.

['eTeporennsiii (HeKaTaMUTUYECKHU) XUMUYECKUU mporiecc. Onpenenenue u npumepsl. CTpykTypa
mporiecca u ero coctapisitonue (craauun). Habmomaemas CKOpOCTh XMMUYECKOTO MpeBpaiieHus. Oomactu
(pexuMbl) TPOTEKAHUS TPOIIecca, TUMUTUPYIOMIAs CTa NS,

I'eteporennslii xumudeckuii npouecc "raz (KUAKOCTh) - TBepaoe". OOOCHOBaHUE, MOCTPOCHUE U
aHaJIU3 MaTeMaTU4YecKol Mojenu Juid peakuuid ropeHus (Mozaens '"cxxumaromasics cdepa") u
Tonoxumudecko (Mozaens "c HeBzaumozeWcTByrouuMm saapom"). HaGmiomaemasi ckopocTh mpeBpallleHus,
BpeMsi IPEBpAICHHs] U TyTH UHTCHCU(PUKALIUHU JJIs1 pa3InYHbIX 00J1acTeil mMpoTeKaHus mpoliecca.

['ereporennslii Xxumudeckuil mpouecc "ra3 (JKUIKOCTh) - KUAKOCTH". OOOCHOBaHUE, IOCTPOEHUE U
aHaJIM3 MaTeMaTtuyeckoil moaenu. Habmogaemas CKopocTh IpeBpalieH s 1 00J1IacTu POTEKaHus Mpolecca.
[1ytu nHTEeHCHbUKaLUHU U1 Pa3IMYHBIX PEXUMOB IIpoliecca.

Karanutnueckuii mporecc. Onpenenenue, knaccuduxaius, mpumMepsl. ['eTeporeHHbId KaTaliu3 Ha TBEPIOM
karanu3aTtope. OOOCHOBaHME, NOCTPOCHHWE U aHaJIU3 MaTeMaTHYeCKOM MOJenu Ha KaTalUuTUYeCKOM
MIOBEPXHOCTU M B IOPUCTOM 3€pHE KaTanusaropa. HaOmromaemas cCKOpocTb IpeBpalleHuss U 00JacTh
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nporekanusi mnpouecca. CrTeneHb MCNONb30BaHUS BHYTpEHHEH moBepxHOCTU. [lyTm uHTEeHCHpHKaN
KaTaJIUTHUYECKUX MPOIIECCOB.

2.3. XuMHY€eCKHEe PeaKTopbl.

Omnpenenenre U Ha3HAYEHUE XMMHUYECKOTO peakropa. PeakTopbsl B XMMHUYECKMX U HEXMMHMUYECKHX
OTpacisiX MpOMbIIUIEHHOCTH. (OO030p TUNOB XHMHUYECKUX PEAKTOPOB, HX CTPYKTYpPHBIE 3IIEMEHTHI
(peakuMoHHasi 30HA, YCTPOMCTBAa BBOJAA W BBIBOAA, CMEUICHMS, pa3AeieHUs U paclpeneseHUs] MOTOKOB,
TEIJI000MEHHBIE 3JIEMEHTbI), OCHOBHbBIE IIPOLIECCHI U SIBICHUS B HUX.

CucremaTu3zalus NpolEecCOB B XMMUYECKOM PEAKTOpE MO MaciiTady MX MPOTEKaHHs: XMMHUYECKas

peaxiusi, XiMUYeCKUI MpoIiecC B AIEMEHTAPHOM 00bEME, TPOLIECCH B PEAKIIUOHHOM 3JIEMEHTE U B PEAKTOPE
B LIEJIOM, MX B3aMMOCBSI3b M HEpapXuueckas CTPYKTypa MaTeMaTH4YeCKOW MOJENu Mpoliecca B peakTope.
[Ipumepsl npolieccoB B pa3IMUHBIX BUAAX XUMUYECKUX PEAKTOPOB.
Knaccudukanus mpoieccoB B peakTopax IO pazIWyHbIM IpHU3HAKaM - BHJI XMMHYECKOIo IIpoliecca,
OpraHu3anusi MOTOKOB PEareHToB (cXema JBM)KEHUS DPETEeHTOB 4Yepe3 peakTop, CTPYKTypa IOTOKOB B
pEaKMOHHON 30HE), OpraHu3alus TEIUIOBBIX IMOTOKOB (TEIUIOBOM pexuM, cXema TelIooOMeHa),
CTallMOHAPHOCTH TpoIiecca.

O6ocHOBaHUE U IOCTPOCHUE MATEMAaTUYECKOW MOJIEIH MPOLIEcca B peakTopax pa3IMyHOro THUIA KakK
CUCTEMbl YpaBHEHHI MAaTepHaJIbHOTO M TEIUIOBOrO OajlaHCOB Ha OCHOBE JaHHBIX O CTPYKTYpe IOTOKa,
XUMHMUYECKUX MIPEBPALEHUSX, SIBICHUAX IEPEHOCA TEIlJIa U BEIlleCTBAa U UX B3auMoeiicTBuu. CuctemaTusanus
U KJIacCU(pUKauUs MaTeMaTHUECKUX MOJIeJIel TPOLIECCOB B peakTopax.

N3otepmuueckue Mmpouecchl B XMMUYECKOM peakTope. BiMsiHue cTpyKTypbl MOTOKa (HMaeaibHOE
CMEIIIEHHE M BBITECHEHHUE), CTAllMOHAPHOCTH Ipoliecca (MPOTOYHBIA M IMEPUOJUYECKUI), MapaMeTpoB U
YCIIOBUH NpOTEKaHUs Mpoliecca (TemrepaTrypa, KOHLEHTpalus, JaBieHHEe, 00beM pEeaklMOHHON 30HBI,
BpeMsi), BUJla XMMHUUECKON peakuuu (IIpocTast U ClI0KHAst, oOpatuMas U HeoOpaTumas) U ee mapaMeTpoB Ha
npoduiiM KOHIEHTpAIMi U MoKa3aTelH Ipolecca B peakTope (CTEeNeHb MpeBpalleHUs], BHIXOJ MPOIYyKTa,
CEJICKTUBHOCTh Tiporiecca). OCHOBBI pacuera mpoiiecca B peakrope. ComoctaBieHue 3(PQPeKTHUBHOCTH
IIPOLIECCOB B PEAKTOPaX, OMUCHIBAEMbIX MOJIEJIIMU UJIEAJIbHOTO CMEILIEHUS U BBITECHEHUS.

Heuzorepmuueckue mpouecchl B XUMUYECKHMX peakTopax. OpraHuszanusi TEIUIOBBIX HNOTOKOB U
PEXKMMOB B XUMHUECKUX peakTopax. Pacnpenenenue remneparypbl, KOHUEHTPAaLUN 1 CTENEHH NPEBPaLCHUS
B PEAKTOpE B peXUMaxX HI€aIbHOIO CMEIICHUS U BBITECHEHHUS, alnabaTUYeCcKOM U ¢ TemiooomMeHoM. CBsi3b
TEMIIepaTyphbl U CTENEHM MpeBpallleHus B aguadarnyeckom mporecce. ComnocTaBieHue ¢ U30TEPMUIECKUM
pexxuMoM. Hucio u ycTOWYMBOCTh CTAl[MOHAPHBIX PEKUMOB B PEAKTOPaX UJCAIbHOIO CMEIIECHHUS.

2.4. IlpoMbIlIEeHHBbIE XMMHYECKHE PEaKTOPbI.

Ha KoHKpeTHBIX mpuMepax MpeIMETHO pacCMaTPUBAIOTCS MPOMBILIUICHHbIE PpPEAaKTOPbl JAJIs
IIPOBEJICHUS] TOMOT€HHBIX, F€TEPOTr€HHBIX U KATATUTHYECKUX IIPOLIECCOB — TUIIBI PEAKTOPOB, KOHCTPYKTUBHBIE
XapaKTEPUCTUKU U 0COOEHHOCTU PEKHUMA, 00I1aCTH UCIIOJIb30BAHUS.

Paspen 3. Xumuyeckoe Npou3BoACTBO, KAK XMMHKO-TEXHOJIOTHYECKasl CHCTEMA.

3.1. CTrpykTypa u onucaHue XUMHKO-TEXHOJIOTMYeCKOH CHCTEeMBbI.

XUMHYECKOe MPOU3BOJCTBO Kak XuUMukKo-TexHojorumueckas cucrema (XTC). Ilonstue cucremsl u
XTC. CocraB XTC: anemenTsl, cBsi3u, noacucreMbl. DieMenTsl X TC, knaccudukanus no BUAy MNporeccoB u
Ha3HaueHUto. TexHonmoruueckue cBsizu dMeMeHTOoB XTC (motokum). [locnmemoBarenwpHas, mnapauienbHas,
pa3BeTBIIEHHAsA, TOCJIEN0BAaTEILHO-00BOAHAs (Oaiinac), oOpaTtHas (PEUMKI) TEXHOJOTHUYeCKHe CBsi3h. Mx
CXEMbl U Ha3HauUCHUE.

Onucanne XTC. Buapl mozeneit XTC - onucartensHble U rpaduyeckue. OnucaTesnbHble MOJAETH -
XMUMHUECKas CXxeMa U MaTeMaThyeckas MoJienb. I'paduueckue Moienu - yHKIMOHAIbHASL, TEXHOJOTHYECKas,
CTPYKTYpHas U Apyrue (creuuainbHbie) cxeMbl. HazHaueHune, npuMeHeHHe U B3aUMOCBS3b MO/IENIEH.

3.2. Ananus XTC.

[Tonsarue, 3amaun u pe3ynbTaThl aHanmm3a X1C - coctosane XTC, MarepuanbHBI W TEMJIOBOU
OanaHChl, MOKA3aTeNM XMMUYECKOTO ITPOU3BO/ICTBA.

CroiictBa XTC Kkak cUCTEMbI: B3aUMOCBS3aHHOCTh PEKHMMOB JIEMEHTOB, Pa3jiMune ONTUMAIbHOCTH
3JIEMEHTA OJIMHOYHOTO U B CUCTEME, YCTOMYMBOCTD U CYILIECTBOBAHUE CTALIMOHAPHBIX PEKUMOB U JIp.

MarepuanbHblii U TEIIOBOM OataHckl. MeToauKa COCTaBICHUS U pacueTa MaTepHalbHbIX U TEILIOBBIX
6anancoB XTC u ee moacucreM. OcoOeHHOCTH pacuera OaJaHCOB B cXeMmax € peuukioM. DopMbl
npejcTaBieHus 0anaHcoB (TabIUIbl, AUArPAMMBI U JIp. ).
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MarepuanbHblii  OanaHc A MacCOOOMEHHBIX W PpEaKUHOHHBIX 3JIeMeHTOB. lMcronp3oBaHue
CTEXMOMETPUYECKUX, TEPMOJUHAMUYECKMX UM MeX(a3HbIX OanaHCOBBIX cooTHomeHud. CreneHp
HCII0JIb30BAHHUS ChIPbEBBIX PECYPCOB.

OHTaNbIUIHBIN, SHEPreTHUYecKUil (1Mo MOJHOM 3Hepruu) u skcepreruyeckuit Oamancel u KITZ. Hx
COIOCTaBJIeHUE U UcTob30BaHue B aHamuze X TC.

3.3. Cunre3 XTC.

[Tonste u 3amaun cunte3a XTC. OcHoBHble 3Tanbl pazpaborkun XTC. Ponp maremaruueckux u
IBPUCTUYECKUX METOJIOB.

OcHoBHble KoHUenuuu npu cuHTeze XTC: monHoe MCHOJIb30BAaHUE CHIPHEBBIX U AHEPreTHUECKUX
pecypcoB, MUHUMU3ALUS OTXOJ0B, ONITUMAIBHOE MCII0JIb30BAHKE amnnapaTypbl. MIX copep:kaHue U crocoObl
peannzanuu. KoMOMHMpPOBaHHBIE MPOU3BOJCTBA, COBMEUICHHBIE IPOLECCHl, BTOPUYHBIE IHEPreTUUYECKUE
pecypchl, SHEProTeXHOJOTHYECKHE CHUCTeMbl, mnepectpauBaemble XTC, 3aMKHYTbIE, MaJOOTXOJHbIE
MIPOM3BOJICTBA - UX MOHATHUS, 0COOEHHOCTH U NIPUMEHEHUE.

OfHOPOJHBIE TEXHOJOTMYECKHE CXEMbl: CHCTEMa pPEKYINEepaTHBHOIO TEIIOOOMEHa, CHUCTeMa
pazzesieHuss MHOTOKOMIIOHEHTHOW CMecH, cucTeMa peakTopoB. OCHOBBI HMOCTPOEHHUS HMX ONTUMAaJIbHOMN
CTPYKTYpBI

Pa3nes 4. IlpoMbinuieHHbIe XMMHYeCKHe IPOM3BO/ACTBA.

XUMHYECKHE TPOU3BOJCTBA PpPACCMATPUBAIOTCS MPEAMETHO KaK pealu3alus H3yYeHHBIX
TEOPETUYECKUX OCHOB XHUMHUKO-TEXHOJoTHYeckux IpoueccoB u XTC, KkoHUeNUMi MoCTpoeHus
BboIcOKOA(PexTuBHOM XTC. OCHOBHOW akIEHT jaenaeTcs Ha (U3UKO-XUMHUUYECKHE OCHOBBI KOHIICTIIIMH
MIOCTPOCHMSI TEXHOJIOIMYECKON CXEMbl MPOU3BOJCTBA U €ro mojcucreM. IIpou3BoACTBO CEpHOI KHUCIOTHI.
[IpousBoacTBo ammuaka. [IpousBoacTBo a30THOM KUCIOTHL. [Ipon3BoacTBO cTUpOa.

Pa3nes 5. CoBpeMeHHbIe TeHAeHIMH B PA3BUTHH XUMUY€CKOi TEXHOJIOTMH.

Tekyiiee cOCTOSIHME XUMHUYECKOM MPOMBIIUIEHHOCTH B MHpPE M TEHJIEHIUU €€ pa3BUTHUSL
[lepcrieKTHBHBIE HMCTOYHUKU ChIpbs U dHepru. Kiacrepuzauus XUMUYECKOM HPOMBILIIEHHOCTH.
CoBMmenieHHble mpouecchl. ['mOkue W mepecTpauBaeMble TEXHOJOrMYeckHe cxembl. HoBble XuMUKO-
TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI MOJIydyeHus: NpoaykToB. HaHoTexHOIOT U

4. O0béM yueOHOI TMCUMILTUHBI:

. O0beM IMCUMIINHBI
Bua yueOHo# padoThbl
3E | Akan. 4. | AcTp.4.

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 7 252 189
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,67 96 72
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,89 32 24
Jlaboparopubie padoTs! (JIP) 0,89 32 24
CamocrosiTeJibHas paboTa 3,33 120 90
CaMOoCTOATENTbHOE N3YUYCHHUE Pa3/IeIOB TUCIUIIINHBL | 3,33 120 90
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus | 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Bu MTOroBOro KOHTpOst IK3aMeH

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
«Cucrembl ynpasJieHUs XMMHKO-TEXHOJIOTHYEeCKHUMH MPOLecCaMu»

1. Henp AucoMmJMHBI — JaTh 0a30Bble 3HAHUSA 1O TEOPUM CHUCTEM YIIPABICHUS XUMHKO-
texHonoruyeckumu nponeccamu (CY XTII), npuBuTh HaBblkM U yMmMeHMsl aHanuza cBoicTB XTII, kak
00BEKTOB YIPABJICHUS U IPAKTUUECKOTO IPUMEHEHUS TEXHUYECKUX CPEJICTB YIPaBICHUS.
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2.B pe3yJjbTaTe H3YYCHUHA TUCHUIIJINHBI oﬁyqaloumiflm HOJIZKCH:

Obnadams CIeNyONUMA KOMIIETESHITUSIMA U UHIUKATOPaAMU UX TOCTHKCHUS:
I1K-1.7, TIK-1.8, TIK-1.9.

3uamo:

— OCHOBHBIE ITIOHATHS TEOPUH YIIPABJICHUS;

— CTaTUYECKUE U IMHAMUYECKHE XapaKTePUCTUKU OOBEKTOB YIIPABIICHUS;

— OCHOBHBIE BU/IbI cucTeM aBTOMaTtuyeckoro yrnpasiieHus (CAY) 1 3aK0HbI PEryIHpOBaHUS;

— TunoBble CAY B XUMHUYECKOM MPOMBIILIEHHOCTH;

— METOJBI ¥ CPEICTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTMYECKUX [TapaMeTPOB;

— ycroitunBocts CAY;

— OCHOBHbIE TMOHATHS 0 HenuHedHbIX CAY, penelHbIX cucTeMax, JIOTMYECKHUX aJrOpHUTMax
YIPaBJICHUS, JAITUBHBIX U ONTUMAJIBHBIX CUCTEMAX YIIPABICHUSA.

Ymemu:

— OIpeAETATh OCHOBHBIE CTATUUYECKHE U JUHAMUYECKUE XapaKTEPUCTUKH OOBEKTOB YIIPaBICHUS;

— BbIOMpATh PalMOHATIBHYIO CUCTEMY PETYINPOBAHUS TEXHOJOTUYECKOTO MPOLIECCa;

— OIIEHUBATh YyCTOWUNBOCTh CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPHOOPOB Ast AuarHocTuku XTI

Braoemy:

— METOJAMHM TEOPHUM aBTOMATHYECKOI'O PETYJIMPOBAHMS, OpraHU3allMM W pacyéra CHCTEM
ONTUMAJIBHOTO YIIPaBJIEHUS MPOLIECCAMU XUMHYECKON TEXHOJIOTUH.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paszpnen 1. OcHOBHBIE OHATHSA YIIPABJICHUA XMMHKO-TEXHOJOIHYECKUMH MPOLECCaMU.

3HaueHUe aBTOMATMYECKOIO VIpaBiCHHUS JJIi Pa3BUTUS XUMUYECKOW IPOMBIIIIEHHOCTH.
Oco0eHHOCTH yIpaBICHUSI XUMUYECKUM MPEANPUATHEM U XUMHUKO-TEXHOJIOTHUECKUM IporeccoM. TexHHuKo-
SKOHOMMYECKUN FPPEKT BHEAPEHUS aBTOMATU3UPOBAHHBIX CUCTEM YyIpaBlieHus. PoJib cucTeM yrpaBieHus B
obOecriedeHUH O€30MaCHOCTU XMMHUYECKOrO IPOU3BOJCTBA M OXpaHbl OKpyxkarouieil cpeabl. OCHOBHbIE
TepMUHBl U omnpezneneHus. Wepapxus ynpaieHus. OcHOBHbIE NpUHIUIBL ynpasieHus. Kiaccuduxanms
cucreM ynpasieHuss @ynkunonanbHas crpykrypa CAY. [lokazarenu kadecTBa ynpaBieHUs.

Paspnen 2. OCHOBBI TEOPUM ABTOMAaTHYECKOI'0 YIIPABJICHUS.

Maremaruueckne wmoaenu CAY. Jlunamudeckue xapakrepuctuku CAY. HWcnmonszoBanue
onepalMoHHOTo ucurciaeHus it ananuza CAY. Tunosble TuHaMU4ecKue 3BeHbs. BpeMeHHbIE 1 4aCTOTHBIE
XapaKTePUCTUKU. DKBUBAJIECHTHBIE NMPEOOPa30BaHUsl CTPYKTYPHBIX CXeM. YcToiunBocTh JuHENHBIX CAY ¢
oOpatHoll cBs3bt0. Kimaccudukanust 1 OCHOBHbIE CBOWCTBA OOBEKTOB yIpaBiieHUs. MeTo/bl onpeesieHus
CBOMCTB 00BEKTOB yIpaBiieHUs. OCHOBHbIE 3aKOHBI PETYIUPOBAHUS. Perynsaropsl Ha OCHOBE UCKYCCTBEHHbBIX
HelpoHHbIX ceteil. LludpoBbie U pobacTHble cUCTEMBbI yrpaBieHHUs. BbiOop 3akoHa peryaupoBaHus U
OIIpE/IETICHUE ONTUMANIbHBIX IAPAMETPOB HACTPOUKHU ITPOMBIIUICHHBIX PErYISTOPOB.

Paspnen 3. U3MepeHne TEXHOJIOIHYECKUX TAPAMETPOB XUMHMKO-TEXHOJIOIMYECKOI0 Mmpoiecca.

l'ocynapcTBeHHast cucTeMa HIPOMBILUIEHHBIX MNPUOOPOB U CPeICTB aBToMaTu3auuu. OCHOBHbBIE
TEPMHUHBI M ompeneneHus Merposioruu. Metoasl uzMmepenuil. CpencTBa HM3MEpPUTENBHOM TEXHUKH, HX
CTaTU4YecKue U AuHamuueckue coictBa. [lorpemnoctu n3mepenuit. CriocoObl nepenayn HHGoOpMauu Ha
paccrosinue. Opranuzanus AUCTaHIMOHHONW AuarHocTuku XTII. M3mepeHne OCHOBHBIX TEXHOJOTHYECKHUX
[apaMeTpoB: JIaBJICHMS, TEMIIEPATYPhl, pacX0oJa U KOJIMYECTBA, YPOBHS KUIAKOCTH U CHITYYUX MAaTE€pUAJIOB,
cocTaBa U (PU3UKO-XMMHYECKUX CBOMCTB BEILIECTB.

Paznen 4. OcHOBBI MNPOEKTHPOBAHMSA ABTOMATHYECKHX CHCTEM YINPaBJIEHUSI XUMHUKO-
TEXHOJIOTHYECKUMHM MPOLECCAMM.

OcoOennoctu ynpasinenusi XTII. PerynupoBaHue OCHOBHBIX TEXHOJIOIMYECKUX IapaMeTpOB:
pacxoja, maBieHus, Temneparypbl, ypoBas, pH. Texauueckue cpenctsa CAY. OCHOBHBIE pa3sHOBHAHOCTH
YOPABJISIOMUX YCTPOMCTB. THIBI, XApaKTEpPUCTHKUM W pacdy€T MCHOJHUTEIbHBIX MEXaHU3MOB H
perynupymoomux opraHoB. OdQopmiieHHe NPOEKTHOrO 3aJaHus Ha AaBTOMAaTH3aLUI0 TEXHOJOTHYECKOTO
npouecca. Beibop Toduek usmepeHus, KOHTPOJIs, YIPaBIIEMbIX apaMeTPOB U YIPABISAIOLIUX BO3/IEHCTBUH.
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CrannmapThl U yCIOBHBIE 0003HAUEHUS ISl TexHOJorudeckux cxeM. OcHoBubie cBenenus 00 ACY TII B
xumuueckoi npombinieHHoCTH. [Ipumepsr ACY TII B xumuueckoit mpoMbInuIeHHOCTH. OCHOBHBIE BBIBOIbI
o kypcy. CoBpemennsle TeHieHuu B pa3sutuu CY XTI

4. O0béM yueOHOI TMCUMILTUHBI:

. O0beM IMCUMIINHBI
Bua yueOHo# padoThbl
3E | Akaa. 4. | AcTp.4.

OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHbBI 5 180 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,433 16 12
[Tpaxtuueckue 3ausarus (113) 0,433 16 12
Jlaboparopusie pabots! (JIP) 0,433 16 12
CamocrosiTeJibHAas paboTa 2,67 96 72
CaMOoCTOATENbHOE N3YUYCHHUE Pa3/IeTIOB TUCITUTIINHBL | 2,67 96 72
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoOMeXyTOYHAsI ATTECTAIHs | 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Bua nToroBoro KOHTposi IK3aMeH

AHHOTANUA pado4yeil NPOrpaMmMbl IUCHUIIMHbBI
«MopaesnpoBaHue FJHEPro- U pecypcocoeperawuux npoueccoBy
1 Heap gucHUMIMHBI — MPUOOpeTeHNE 0A30BBIX 3HAHWU MO OCHOBHBIM pasieiaM Kypca, a Takke
YMEHUN M TPAKTUYECKUX HABBIKOB B 00JIACTU MOJISTTUPOBAHUS YHEPTO- M PECYPCOCOEPETAIONINX MPOIIECCOB,
KCMOJIb3YEMBbIX MIPU PEIIEHUN HAYYHBIX U MPAKTUYECKUX 3a/1a4.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4AIOLIUIICA J0JIKEH:
Obaaoams cleqyOIUMA KOMIIETEHIMSIMA U HHAUKATOPaMU UX JIOCTHKEHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.6; OIIK-2.9; [1K-3.1; [1K-3.2; [1K-3.3
3names:

e METOJbl IOCTPOEHUS SMIUPUYECKUX (CTATUCTUYECKHX) U (UBUKO-XUMUYECKUX (TEOPETUUYECKUX)
MoJeNiell XUMUKO-TEXHOJOTUYECKUX ITPOLIECCOB;

e METOAbl HUACHTU(PUKAIIMM MaTEeMaTHUYECKUX OINHUCAHUN TEXHOJOTUYECKUX IIPOLIECCOB HAa OCHOBE
AKCIEPUMEHTAIBHBIX JaHHBIX;

e METOJbl ONTHUMH3ALUU XUMHKO-TEXHOJIOTMUECKUX IPOLIECCOB C IMPUMEHEHHUEM SMIIMPUUYECKUX /WU
(U3UKO-XUMHUYECKUX MOJIEIIEH;

Ymemy:

e TIPUMEHATh M3BECTHBIE METOJIbl BBIYMCIUTENIPHONM MaTeMaTUKW M MaTeMaTH4eCKOW CTaTHUCTUKU s
pelIeHNsT KOHKPETHBIX 3aJlad pacueTa, MOJEIUPOBAaHUS, WICHTU(PHUKAIUMU M ONTHUMHU3ALUMU IIPU
UCCIIEIOBAaHUU, IPOEKTUPOBAHUU U YIIPABICHUH NPOIIECCAMU XUMHUYECKON TEXHOJIOTUN

e HCIOJb30BaTh B CBOEH MPAKTUUYECKON NEATEIHHOCTH JJsl AOCTH)KEHMSI STUX Lieed M3BECTHbIE MaKEeThl
MPUKIIAIHBIX IPOTpaMM.

Braoemy:

e METOJaMH MaTeMaTHYeCKOM CTaTUCTUKH Ui OOpadOTKH pEe3ylbTaTOB AaKTHUBHBIX U IAaCCHUBHBIX
HKCHEPUMEHTOB

e METOJaMH BBIUMCIUTEIHLHOW MaTeMaTUKHU Ul pa3pabOTKU U pean3allii Ha KOMIIbIOTEpax ajJrOpUTMOB
MOJENUPOBAHUS, UACHTU(UKALIMY U OITUMU3ALMHA XUMHKO-TEXHOJIOTHYECKUX IIPOLIECCOB;

3. Kpartkoe cogep:xaHue JUCUMILIHHbI
Tema 1. OcHOBHbIE IOHATHS.
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OcHOBHBIE IPUHIIUIIBI KOMITBIOTEPHOTO MOJIEIUPOBAHUS XUMHUKO-TeXHOIOrHueckux rpoueccon (XTII).
Maremaruueckue SMIOMPUYECKUE M MaTeMaTHuecKue (U3NKO-XMMHUYECKHE MOJIENM U KOMIBIOTEPHOE
MOJIENUpPOBaHKE. JleTEpMUHHPOBAHHBIE M BEpPOSTHOCTHBIE MaTeMarnyeckue wmoxaenu. IIpumenenue
METOJI0JIOTMHM CUCTEMHOTO aHaJIM3a JUIsl pEEeHNs 3a/1a4 MOJAENUPOoBaHus. [[puMeHeHne npuHIuna «4epHoro
SAIIMKA» IPU  MAaTeMaTH4EeCKOM MOJCIMPOBAHMU. ABTOMAaTHU3UPOBAHHBIE CHCTEMBI  IPUKIATHON
unpopmaruku. HMepapxuueckas CTpyKTypa XUMUYECKUX IMPOU3BOACTB MU WX MaTEMAaTUYECKUX MOJEIEH.
[IpuMeHeHrEe KOMIBIOTEPHBIX MOJENEH XMMHYECKUX IPOLECCOB I aHalIW3a, ONTHMM3alMU U CHHTE3a
XUMHKO-TEXHOJIOTHYECKUX cucTeM. OCHOBHBIE MPHUEMbI MATEMATHUECKOTO MOJICIUPOBAHUS: SMIHUPUUECKHUI,
CTPYKTYpHBIN ((pU3MKO-XUMUYECKHI) 1 KOMOMHUPOBaHHBIN (TeopeTnueckuii). IlocTpoenue craruueckux u
OUHAMHYECKUX Mojenei. Pemenue npsimbix 3anad. [IpoekTHBIH M MOBEpPOYHBIA (OLIEHOUHBIN) pacyeT
npoueccoB. Pemenne o6paTHbix 3a1a4. [lapamerpruyeckas U CTpyKTypHast HACHTU(PHUKALUS MAaTEMaTUYECKUX
Mozenel. YCTaHOBJIEHHE aJeKBAaTHOCTH MaTeMaTHuecKux Mmojeneil. CTparerus NpoBENEHUs PacyeTHBIX
HCCIEA0BAaHUN U KOMITBIOTEPHOI'O MOJIEITMPOBAHNS PEaIbHBIX ITPOLIECCOB.

Paspnen 1. IlocTtpoenne sMnupuyecKuX MoaeIel XMMUKO-TEXHOJIO0THYECKHUX MPOLECCOB.

Tema 1.1. ®opMyJHpOBKa 321a4¥ ANNPOKCHUMANMM JAHHBIX /ISl ONHCAHUSA JIKCIEPUMEHTAJbHbBIX
3aBMCHMOCTEl M NOJdYYEeHHs IMIUPUYECKHX MojeJieil nmpoueccoB. Buasl Kputepres anmpoKCHMAaIUu.
Kpurepuii MeTo1a HaUMEHBIINX KBaJApaToB. Penienue 3a1aum annpokCUMaruy JUisl HeTMHEHHOM U IMHEHHON
o mapaMmeTrpam Mojeneil. MarpuuHas (QopMyIMpoOBKAa 3alayd  anmpoKCHUMAIUU. AHAJUTHYCCKUU U
AITOPUTMUYECKAN MOAXOAbl Ul PEUICHUs 3aJa4d aNlpOKCHUMAalUU JUIsl JIMHEWHBIX U JIMHEAPU30BAHHBIX
MOJIEJIEN METOIOM HAaUMEHBIINX KBAIPATOB.

Tema 1.2. HopMajabHbI 3aKOH pacnpefejeHUs s BEKTOPHBIX CIAVYAWHBIX BeJAWYHHbI H
onpejejJeHue WX YHCJIOBbIX XaPAKTEPUCTHK. MaTeMaTnuecKoe OKHUJAHNUE U JUCIIEPCUs I BEKTOPHBIX
CIy4allHbIX  BENMYMH. JIMCIIEpCHOHHBII W  KOpPpEJSIMMOHHBIA  aHaym3. llonsatus  nucnepcun
BOCITPOM3BOJIUMOCTH M aJICKBaTHOCTH, a TaKXK€ - OCTAaTO4HOHN aucrepcuu. OmnpeneneHue BbHIOOPOUYHBIX
K03(pPUIIMEeHTOB KOppesauu U KodpPuimeHTa MHOKECTBEHHONU Koppemsauu. CTaTUCTUUECKU MOAX0 K
OTPEJIENICHUIO OINOOK U MOTPEIIHOCTEN B 3KCIIEPUMEHTAIBHBIX TOUKAX U3MEPEHU.

Tema 1.3. PerpeccHoHHbIN U KOPPEJISNHOHHBINA AHAJN3 IS OCTPOCHHUS IMIUPHYECCKUX MOJeIeH HA
OCHOBE JAaHHBIX NACCHMBHOr0 3KcnepumenTta. [lonstus Qynkuuu orkimmka u (axkropoB. OCHOBHbIE
JOTYIIEHUSI PETPECCUOHHOTO U KOPPEISILIMOHHOIO aHanu3a. Kpurepuu npoBepKy OTHOPOIHOCTH IUCIIEPCUM.
Br16op BHsla ypaBHEHUI perpeccuu, a Takke onpeaesieHne Ko3(pQpuiMeHToB perpeccui U UX 3HaUMMOCTH C
ucnoJib3oBanueM kputepus CreronenTa. [Ipouenypa uCKIr0UeHNs HE3HAYUMBIX KO3(PUIIMEHTOB perpeccuu.
Omnpenenenre aeKBaTHOCTH PErPECCUOHHBIX MOJIENIEN ¢ IOMOIIIbIO KpuTepus Duiiepa.

Tema 1.4. OcHOBHbBIE 110J105KeHHUS TEOPHH NJAHUPOBAHMA IKcnepuMeHTOB (I): moJHbl (QakTopHBbIN
akcnepumeHT (I1PI) n 00padoTKa ero pe3yabTaToB. ONTHMaIbHBIE CBONCTBA MATPULII IJITAHUPOBAHUS U
CBOMCTBO oOpToroHanpbHOCTU. OmpeneneHue KodDPHUIIMEHTOB MoOJenel, WX 3HAYMMOCTH M TPOBEpKa
a/IeKBaTHOCTHU ypaBHeHUs perpeccuu. CBONCTBO poTaTadeIbHOCTH MOJHOTO (PaKTOPHOTO 3KCIIEPUMEHTA.
Tema 1.5. OcCHOBHbIC M0JIOKEHUSI TEOPUM IUIAHUPOBaHUA JIKcnepuMeHTOB (II): opTOoroHaabHBII
LEeHTPAJIbHbINH KoMIO3MuMOHHbIN niaad (OLIKII) skcnepuMeHTOB M 00padoTKa ero pe3yjbTaToB.
ObecrieyeHrie OPTOrOHAJIBHOCTH MAaTpPULbl MJIAHUPOBAHUS M OIpE/EIeHHE BEIUYMHBI 3BE3JHOTO IUIeYa.
Onpenenenre KOAPPUIMEHTOB MOJIEIHN, UX 3HAYMMOCTU UM OLIEHKAa aJeKBATHOCTH YpPaBHEHUS PETrPECCHUU.
PacuetrHoe BbIUKCIIEHHE KOOPAMHAT TOUKH ONTUMYMa (SKCTpEMYMa).

Tema 1.6._Onrumusanus JIKCHEPUMEHTAJbLHbIX HMCC/ACAOBAHWNI € NpuMeHeHHWeM metoaa bokca-
Buabcona. OCHOBHBIE [TOAXO0/IbI K ONITUMU3ALIMU SKCIIEPUMEHTAIbHBIX UCCIIEJOBAaHUN. DKCIIEPUMEHTAJIbHO-
cratuctuyeckuii Merton. Crparterusi IBMKEHHMST K ONTUMYMY LeieBoMl ¢yHKkuuu (QyHKIUMM OTKIIMKA)
IpaJUeHTHBIM MeToJoM. KpuTepuu AOCTHMKEHHS «IOYTH CTAllMOHAPHOMN 00JIACTH» W METOJIbl YTOYHEHHS
MOJIOKEHUSI ONTUMAJILHOM TOUKH B (JaKTOPHOM IPOCTPAHCTBE.

Paspnen 2. IlocTtpoenne GpU3NKO-XMMUYECKHUX XUMHKO-TEXHOJIOrHYECKUX MPOLIECCOB.

Tema 2.1 JTanbl _MaTeMaTH4YeCKOr0 MojaeJupoBaHusi. DPopMyIHpOBKa THUIIOTE3, MOCTPOCHHUE
MaTeMaTHYECKOro OMHUCaHUs, pa3padoTKa MOAEIUPYIOIIET0 alfOPUTMa, IPOBEPKA a/IeKBaTHOCTU MOJEIN U
UACHTUPUKAIMS UX TaPAMETPOB, PACUETHBIE UCCIIETOBAHUS (BBIYMCINUTENbHBIN 3KCIIEPUMEHT).

Tema 2.2 CocraBjieHye cMCTeM YPABHEHHI MaTeMATHYeCKOI0 ONUCAHUS NPOLIECCOB W pa3padoTka
(BbIOOP) AJATrOPUTMOB HMX pellieHUsl. BJIOYHBIN NPUHIMUI MOCTPOCHHSI CTPYKTYPHBIX MAaT€MAaTHYECKUX
Mozeneit. O00OLIeHHOE ONKMCAHNE JBMXKEHUS MOTOKOB (pa3 B ammapaTax ¢ HOMOIIbIO THAPOJMHAMUYECKUX
Mo/elieH, YYUTBIBAIOIINX COCPEOTOUEHHBIE U PACIIPEeIeTICHHbIE HICTOYHUKY BEIIECTBA U SHEPTUU (TEILUIOTHI).
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JloxanbHble THTEHCUBHOCTH MCTOYHHKOB BEIIECTBA U TEIJIOTHI B IMOTOKAX, COOTBETCTBYIOIIME PA3IUYHBIM
¢u3uKO-XUMHYECKUX IMpoiueccaM. OCHOBHBIE THUIIBI YpaBHEHUN MAaTEeMaTHYECKOrO OINMCAHUS XUMHKO-
TEXHOJIOTHYECKHX IPOLIECCOB — KOHEYHbIE, OOBIKHOBEHHbIE MU depeHnnanbable U AuddepeHnuaibHbie
YpaBHEHHUS B YACTHBIX MPOU3BOIHBIX.

Tema 2.3 Maremaruyeckoe MOACJMPOBAHUE CTALUMOHAPHBLIX W JIMHAMHMYECKHMX PeKHMMOB
CUAPABJAMYECKUX TPOLECCOB B TPYOONPOBOAHBIX CHCTeMaX, IJ00ajJbHble M JIeKOMIIO3MIIHOHHbBIE
MeTO/Ibl pelleHusi cucTeM HeJlUHelHbIX YPABHEHHUIl, a Tak:Ke IBHbIe M HesiIBHbIE MeTO/bl YHCJIEHHOIQ
pelieHNsl cucreM OObIKHOBeHHBIX auddepennnanbibix ypaBHeHuil. CocraBiieHue YypaBHEHMMH
MaTeMaTH4eCKOro onucanus mnpouecca. [loctpoenne HHPOPMAITMOHHBIX MATPHUL] MaTEMAaTHUYECKUX MOJeei
U1 BBIOOpA OOLIEro aNropuTMa peleHus — MOJAeIUpPYIoLIero aroputMa. Peanuszanus anropuTMoB peeHust
HEJIMHEWHBIX U OOBIKHOBEHHBIX Ju(ddepeHnanbabiX ypaBHeHHH. Onucanrue cranuoHapHbIX pesxxuMoB XTI
C NPUMEHEHHEM CHUCTEM JIMHEHHBIX M HEJIMHEHHBIX ypaBHEHUM. lMTepalMOHHBIE AJITOPUTMBI PEIICHMS.
[Ipumenenne meTonoB mpocThix utTepanuii 1 Herotona-Padcona mis momyuenus pemienus. [IpoGnema
CXOAMMOCTHU IIpolecca pemieHus. JIeKOMIO3ULIMOHHBIA METOJl PEIIeHHs CIOKHBIX CHCTEM KOHEUYHbBIX
ypaBHeHU. IlocTpoeHne MHPOPMAIMOHHON MaTpullbl I BbIOOpAa ONTHUMAJIBHOTO AJTOPUTMA PELICHUS
3anaun. [loHsiTHE >KECTKOCTH cucTeM Au(QepeHUnaIbHbIX YPaBHEHHM M KPUTEPUM MKECTKOCTHU. SIBHbIE
(OpIcTpBIC) W HESABHBIC (MEIJICHHBIC) METOIBI perieHus. Metoabl mepBoro (merton Ditiepa), BTOporo (
MOAU(PUIMPOBAHHBIE METObI Diinepa) u yerBeproro nopsaka ( meron Pynre-Kyrra). Ouenka TOYHOCTH
METO/I0B — owmubok yceueHus. llepexonnple oOmMOKM U OMIMOKM OKPYIJIEHUS HPU YHUCIEHHOM
UHTErpupoBaHuu JuddepeHInanbHbiX ypaBHeHUNH. CriocoObl o0ecneueHrs CXOAMMOCTH PEUIeHUsI 3aa4u.
[IpumeHeHre HEABHBIX METOAOB [UIsl PpELICHHUA >KECTKUX cHucTeM Ju(@epeHIHaTbHbIX YpaBHEHUIL.
Omnpenenenus Iiara MHTETPUPOBAHUS UTEPAlMOHHBIM MeTosoM. MeronoB Kpsnka-Hukosbcona (meron
Tpanewnuii).

Tema 2.4 MaremaTnuyeckoe Mo/ieJIMPOBAHNE CTAIIMOHAPHBIX PE;KMMOB IPOIECCOB Tellonepeiayn
B IUIACTHHYATBIX M 3MeeBMKOBBIX TelJ1000MeHHUKaX. MaremaTHuecKkoe OINHUCaHue IPOLECCOB C
MIPUMEHEHHEM MOJIeNe HJeallbHOTO CMELIEHUS U BbITECHEHUs. BpiOop M rpaduueckoe mnpeacraBiieHue
QIrOpUTMOB pernieHus. [IpruMeHeHne cTaHgapTHBIX METOJOB BBIYMCIUTEILHON MaTeMaTHKU JJIsl pelICHUS
3az1ad.

Tema 2.5 MaremaTnyeckoe MOJeJHMPOBAHNE CTAMOHAPHBIX PEKUMOB IIPOLIECCOB TeIJIoONepenayu B
IPSIMOTOYHBIX U NPOTHBOTOYHBIX TPYOUATHIX TeNJI1000MEeHHUKOB, pelieHue 3aaa4u Komm u kpaeBoi
3aja4m npu HHTEIPUPOBAHUU cucreM 00bIKHOBEHHBIX auddepeHnAIbHBIX
YpaBHeHMi. MareMaTnuecKkoe ONMcaHue MPOLECCOB C MPUMEHEHHEM MOJENIEH UICAIBHOIO BBITECHEHMS.
Pemrenne 3amaunm Komm w  kpaeBoi 3amaum. llpencraBiieHMe airOpUTMOB BBIYMCIEHUMN B BHJE
MH(OPMALIMOHHOW MAaTpPUIIbI CHUCTEMbl YpPaBHEHMM MAaTEMaTH4YECKOTO OMHCAHMUSI U OJIOK-CXEM pPacyeToB.
Maremaruueckoe onucanue XTIl ¢ npumeHeHreM cucteM 0ObIKHOBEHHBIX U (pepeHIInaIbHBIX YpaBHEHU.
Onucanne 0OBEKTOB C paclpelieIeHHBIMU B MPOCTPAHCTBE MapameTpaMu. DopMyinHpoBKa HauyaldbHBIX U
KpaeBbIX yCIOBUH 3a1a4 pemeHns. YnucineHHslid anroput™ 1-ro nopsiika ais pemenus 3agaun Komm. Meron
«IIPUCTPENKU» ISl PELICHUS KPaeBOU 3a/1a4u.

Tema 2.6 Maremaruyeckoe MOJCJHPOBAHWE CTANMOHAPHBIX PEKHMOB IPOLECCOB B PEaKTOpPax ¢
Memajako. OnucaHne MHUKPOKHMHETHMUYECKUX 3aKOHOMEPHOCTEH NpPOTEKaHUsl IMPOU3BOJBHBIX CIOXKHBIX
XUMHUYECKUX peakuuid B KUAKOW a3e s MHOTOKOMIIOHEHTHBIX cucTeM. OmpeneneHue KIH4eBbIX
KOMIIOHEHTOB CIJIO’KHBIX XMMUYECKUX PEAKIHUN C MPUMEHEHHEM METOJIOB JMHEHHON anreOpbl - paHroB
MaTpHIl CTEXHOMETPUUECKUX KO3((DULIMEHTOB peakuy. MareMatnyeckoe onMcaHie peakTOPHOTo Mmpoiecca
¢ pyOaukoi A IpOU3BOJIBHON CXEMbl MPOTEKAHUSI XUMUYECKOM peakuuu. BulOOp anropuTMoB pelieHus
3a/laud C MPUMEHEHHEM MH(POPMAIMOHHON MaTpULIbl CUCTEMbl YpaBHEHUH MaTeMaTHYECKOTO OMHCAHUS U
MIpE/ICTaBJICHMS alTOPUTMa PELICHHUS C TIOMOILbIO OJIOK-CXEMbI pacyeTa Mpoliecca.

Tema 2.7 Matemarnyeckoe MOAeJUPOBAHNE HECTAMOHAPHBIX PEKUMOB IPOLECCOB B PEaKkTopax ¢
Mewmiaako. MatemaTnyeckass NOCTAaHOBKA 3aJadyM Ul PEAKUUH C IPOU3BOJIBHOW CTEXMOMETPHUYECKOMN
cxemoil. @opMynupoBKa 3amaun Komm — 3a1ayu ¢ Ha4aJabHBIMU YCIOBUSAMHU. Pa3HOCTHOE IpeacTaBieHUE
CUCTeMbl OOBIKHOBEHHBIX Iu(pdepeHranbubiX ypaBHeHUH. [locTpoeHrne MHPOpMALIMOHHON MaTpULIbI IS
BbIOOpa ajropuTMa peuieHus. ['paduueckoe MpeaCTaBICHHUE aNrOpUTMa pElIeHHs B BUIE OJOK-CXEMbI
pacuera.

Tema 2.8 MaremaTnueckoe Mo/ieIUPOBAHHE CTAIIMOHAPHBIX PEKMMOB B TPYOUATBIX PeaKTopax ¢
IPSIMOTOYHBIM U NPOTHBOTOYHBIM JIBMKEHHEM TelJIOHOcHTeell. MaTemaTHueckas IOCTaHOBKa 3ajjaun
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JUIsL peaKklMM C KOHKPETHOM cTexuomeTpudeckor cxemoil. PopmynupoBka 3agaun Komwm — 3amaum ¢
HayaJbHBIMH YCIIOBHSMU U KPAaeBOM 3aJa4M — 33J1a4 ¢ KPAaeBbIMU YCIOBUSAMHU. Pa3HOCTHOE NpeacTaBiIeHUe
cucTeM OOBIKHOBEHHBIX Au(QepeHuunanbHblx ypaBHeHUU. [locTpoeHne MHGOPMAIMOHHBIX MaTpUL] JUIs
BbIOOpa aNropuTMOB pelleHus. I'paguueckoe npeacTaBlieHUEe aJIrOPUTMOB PELICHUS B BHUJIE OJOK-CXEMBbI
pacyera.
Tema 2.9 Maremarnyeckoe MOJAeJMPOBAHME HECTANMOHAPHBIX PEKMMOB MPOLECCOB B TPYOYATBIX
PEeaKTOpax M YMCJICHHbIC AJATOPUTMBI AWCKPETH3ALMM UIA pelleHHus cucreMm auddepeHunaabHbIX
YPABHEHUIl C 4YACTHBIMH NPOM3BOAHBLIMH. Maremarnueckass IMOCTAHOBKA 3aJadd Ul PEaKUUHu C
KOHKPETHOM CTEXMOMETPUUYECKOW cxemoil. DPOpMyIMpOBKAa HAYaJIbHBIX M TIPAaHUYHBIX YCJIOBUH.
JuddepeHunanbHble YpaBHEHHMsI B YacTHBIX IPOU3BOJHBIX - OJJUIMITHYECKOTO, NapabOJIMYecKoro u
rUNepOOJMYECKOr0 TUIOB. AJTOPUTMBI pEIICHUS ypaBHEHUN napabosinyeckoro Tuma. MaremaTudeckast
MOJIENIb XUMHUYECKOIO IPEBPAILECHUS B M30TEPMUYECKHUX YCJIOBHUAX JUISI HECTALIMOHAPHOIO IIpolecca B
TpyOUaThIX ammaparax ¢ yueToM HpOJ0JIbHOIO MEpeMElINBaHus U C IPUMEHEHUEM OJIHOTIapaMeTpHYECKOi
Iu(pPy3HOHHOW MOJeNu Il ONHCAHMsS THAPOAUHAMHYECKOW OOCTAaHOBKM B PEAaKLMOHHOM IIOTOKE.
ANropUTMBI pellIeHus B BUJI€ CUCTEM HEJTMHEHHBIX YPaBHEHHI, a TaKKe 0ObIKHOBEHHBIX AU (epeHInanbHbIX
YPaBHEHUH IIEPBOIO U BTOPOTO MOPSAIKOB.
Tema 2.10 MaremaTHyeckoe MOJAeJMPOBAHHME CTANMOHAPHBIX PEKHUMOB MPOLECCOB HeNpepbIBHOMU
MHOITOKOMIIOHEHTHOW  pexTudukanuum u aGcopOumm. Martemarudyeckoe ONHUCaHHE IpoLecca
MHOTOKOMIIOHEHTHOM peKTu(UKauU B TapeiabuyaToil KojoHHe. MojenupoBanue (a30BOro paBHOBECUS U
Ipolecca Macconepesaud Ha Tapejakax B MHOTOKOMIIOHEHTHBIX CHUCTeMaX. YUeT TEIJIOBBbIX OalaHCOB Ha
TapenKax Mpu MOJCIMPOBAHUU MPOIECCa B PEKTU(UKAITMOHHOW KOJOHHE. /[eKOMITO3UITMOHHBIA aJlTOPUTM
pacuera mpolecca pekTU(UKaUWW B KOJOHHOM amnmapare. MaremaTH4ecKoe OIucaHue Ipoliecca
MHOTOKOMIIOHEHTHOM a0copOumu B HacaA0uHOHM KOJIOHHE. MO enMpoBaHue MpoIiecca MHOTOKOMITOHEHTHOM
MaccoIlepeiauy B CEKIUAX HACATOYHOU KOJIOHHBI. AJITOPUTM pElIECHUs KPAeBOM 3a1a4M JIJIsl MOAECIMPOBAHUS
nporiecca abcopO1mu B HaCaA0YHON KOJIOHHE.

Paspnen 3. OcHOBBI ONITUMHM3ALUH XUMHKO-TEXHOJIOIHYECKUX MPOLECCOB.
Tema 3.1 Pemenue 32124 ONTHMHM3AaIMM C  TEPMOAMHAMMYECKHMH, TEXHOJOIMYECKHUMH,
JKOHOMMYECKHMH, TEXHHMKO-IKOHOMUYECKHMMH M IKOJOrHYEeCKMMH KPHUTEPUAMH ONTHMAJIbLHOCTH.
OnTtumanbueie pecypcocOeperatomue XTII. Bpibop kputepueB oNTHUMalbHOCTH (LEIEBBIX (YHKIIMIA).
dopmynHpoBKa MHOTOKPUTEPUATIBHON 3a1aun onTtuMuzaiuu. OcoOEHHOCTH pelIeHUs] ONTUMHU3aLUOHHbIX
3anau XTIl npu HaTM4YUK HECKOIBKUX KPUTEPHUEB ONTUMAIBHOCTH, OBPAXKHOM XapakTepe 1eneBor QyHKIUU
Y HAJIMYUU OrpaHudeHuit 1-ro u 2-ro poja.
Tema 3.2 _AJropurmMbl OJAHOMEPHOW ¥ MHOIOMEPHOW ONTHMH3AUMHU. MeTOoapl CKaHMPOBAHWI,
JIOKAJIM3aIMKU dKCTPEMyMa, 30JI0Toro ceyeHus u uucen dubOoHaun B cilyyae OJHOMEPHON ONTUMHU3ALIUU.
MeTo/1bl MHOTOMEPHOM ONTUMU3ALKUK HYJIEBOTO, IEPBOTO M BTOPOTO MOPAIKOB. CUMILIEKCHbIE, ClIydyaliHbIe
U TPaJIMeHTHbIE METO bl MHOTOMEPHOM onTUMH3alKi. MeTton mrpadHbIX GyHKIIHH.

3akiro4eHue.
A. Ilpumenenue koMnbloTepHbix Moaeseil XTIl npu npoeKTHPOBAHUN XUMHYECKHX NIPOU3BOJACTB — B
CAIIP. 3anmaun cucrem aBromaTtusupoBanHoro mpoektupoBanust (CAIIP) u crpykTypa cucrem
KOMIIBIOTEPHOTO ~ IpoeKTHpoBaHus. MHpopmanuronHoe u Marematudeckoe obecneuenue CAIIP.
ABTOMAaTU3UPOBAHHOE MPOEKTUPOBAHUE C IPUMEHEHNEM KOMIbIOTEpHBIX Moaenen X TII.
b. lIpuMmenenue koMuboTepHbIX Mojesaeil XTII npyu ynpaB/jieHUH TEXHOJOTHYECKMMHU NpoleccaMu — B
ACYTII. KommneiorepHoe MmoaenupoBanue XTIl B pexume peanpHOro BpemeHH. CHcCTEMBI MPSMOTO
upoBoro (KOMITBIOTEPHOTO) YIPABJICHUS TEXHOJOTHYECKHMMHU TporeccamMu. OCOOCHHOCTH pean3aiuu
KoMIbIOTepHBIX Mozeneidr XTIl B aBTOMaTW3MpOBaHHBIX CHUCTEMAX YIPABJICHUS TEXHOJOTHYECKUMH
nporeccamu (ACYTII).

4 O0beM yueOHOM TMCHUILTHHBI

. O0beM IMCUMIINHBI
Bua yueOHo# padoThbl

3E | Akaj. 4. | AcTp.u4.
O01mas Tpya0eMKOCTh JUCHHUIIJIMHbI 4 144 108
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
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Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) - - -
Jlaboparopusie pabots! (JIP) 0,44 16 12
CamocrosiTeJibHas paboTa 2,67 96 72
KonrakTHas camocrositenbHas paboTa 267 0,4 0,3
CaMoCTOATETHHOE N3YUCHUE PA3/ICIOB JUCIUIUINHBL | 95,6 71,7
Bua nToroBoro KOHTpoOJIsi: 3auer ¢ oneHKOii

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«@Pu3nyeckast KyJbTypa H CIOPT»

1 Henap aucuuMmiauHbl — GOPMUPOBAHUME MHUPOBO33PEHUS U KYJIbTYPhl JIMYHOCTH, TPaKIAHCKOU
MO3ULIMU, HPABCTBEHHBIX KAaYE€CTB, UyBCTBA OTBETCTBEHHOCTH, CAMOCTOATEIBHOCTH B MPUHATUU PEIICHUH,
CIOCOOHOCTH MCMOJIb30BaTh pa3sHOOOpa3Hble (OpPMBbI (U3NYECKOW KYIbTYpHI, CHOpTa U Typu3Ma Jyid
COXPAaHEHHUS U YKPEIUICHHs] CBOEro 370pPOBbsl U 370POBbsI CBOMX OJM3KUX B IOBCEJIHEBHOM >KU3HHU M
pohecCHOHATBHON IeATeTLHOCTH.

2 B pe3yabraTe H3y4eHHs] JUCHUILIUHBI 00YYAIOLIUIICA 10JI/KEH:

Obnadams CIeyONMMA KOMIIETEHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-7.1,7.2,7.3, 74

3nams:

- HAyYHO-TIPAKTUYECKHUE OCHOBBI (PU3NYECKOM KyJIBTYpPhI M 3J0POBOro 00pa3a >KU3HHU;

- BIMSHHUE O3J0POBUTEIbHBIX CHCTEM (DU3MYECKOTO BOCIMUTAHUS Ha YKpEIUIEHUE 30pOBbS,

NpOQUIAKTUKY MPOGECCHOHATBLHBIX 3a00I€BaHUI U BPEIHbBIX IPUBBIUEK;

- c110COOBI KOHTPOJISL M OLEHKU (PU3UYECKOTO Pa3BUTHS U (PU3NUECKON MOATOTOBICHHOCTH;

- TIpaBWwiIa U CHOCOObI IJIAHUPOBAHUS HMHIMBUIYaJbHBIX 3aHATUH Ppa3IMYHOM IIEJIEBOM

HaIpPaBJIEHHOCTH;

- UICTOPUIO (PU3NYECKON KYIbTYpPHI U CIOPTA, MPEACTABICHUE O 3HAYUMBIX CIIOPTUBHBIX COOBITUSX HE

TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS, BaKHEHIIINE JOCTUKEHUS B 00JIaCTU CIOPTA;

- cnoptuBHble Tpaguuuu PXTY um. JI.U. MeHnneneeBa, MOMHHUTh O MOJBUTax CIIOPTCMEHOB B T'OJIbI

Benukoit oreuectBeHHOM BoitHbI 1941-1945 1T.

Ymemo:

- IOJIIEPKUBATD JIOJKHBIM YPOBEHDb (PU3HUECKOM MMOATOTOBICHHOCTH JUIsl 00€CIeYeHUsI TOJTHOLIEHHO N

COLIMANIHOM U PO(EeCCUOHATIBHOM e TeIbHOCTH;

- UCIOJIb30BaTh OCHOBBI (PM3NYECKONW KYJIbTYpHI JJIi OCO3HAHHOTO BBIOOpA 30pOBbECOEpEraroux

TEXHOJIOTUH C Yy4Y4eTOM BHEHNIHMX M BHYTPEHHHMX YCIOBUN peanu3aluu NpopecCHOHATIbHON

NesITeNIbHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCA (PU3MUECKOM KyJIbTYpOU U CIIOPTOM;

- OCYILECTBJISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHu3Ma U coOJoaTh MpaBuiia TUTUEHBI U

TEXHUKHU O€301aCHOCTH.

Braoemy:

- CpeACTBAaMM U METOJIaMU YKPEIUIEHHSI 30POBbsI, (PU3HMUECKOI0 CAMOCOBEPIIEHCTBOBAHUS;

- TOJDKHBIM YpOBHEM (DM3HUECKON MOATOTOBIEHHOCTH, JUIsl 00€CTIeUeHUs TIOJTHOIEHHOHM COIMaTbHON

1 Ipo(hecCUOHATILHOM e TENIbHOCTH.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pasoen 1. llpenmer ®usnueckas Kynprypa u cnopt. Mcropust ®KuC

1.1. TIPEAMET ®U3NYECKAA KVJIbTYPA UM CIIOPT. 3amaum m MeCcTO IUCIUIUIMHBI B
MOATrOTOBKE OakanaBpa. Opranusanus ydeOHOTo mpoliecca B paMKax JIeHCTBYIONIEH PEUTHHTOBON CUCTEMBI.
TpeOGoBaHus Kk 3a4eTy.

1.2. UCTOPUA CIIOPTA. Ilpoucxoxnenue (GuU3MUECKUX yIOpaKHEHUH u  wurp. JpeBHue
onumnuazasl. Onumnuiickoe nBuxkeHHe. CHOPTHBHBIE 00IIEeCTBA: HUCTOpUS (PU3KYIBTYPHO-CIIOPTUBHBIX
oOuiecTBeHHbIX opranu3auuil. CopTcMeHsl B roJibl Bennkoi oTeyecTBEHHON BOMHBI.

Paszoen 2. OcHoBbI 310poBOTr0 00pa3a )KU3HU

2.1. BPAUYEBHbII KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUSAX OUINYECKOU
KYJIbTYPOU 1 CLIOPTOM.
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BpaueOHbIii KOHTpOJAbL U  BpauebHOe oOcBUieTenbcTBOBaHUE. [legarornueckuil  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METO[bl, MOKAa3aTeNu, KpuTepuu U oleHKu. [Ipoduiakrtuka ciopTUBHOIO
TpaBMaTu3Ma. OCHOBHBIE BH/IbI TPABM Y pa3HbIX crienuanu3anuii. OkazaHue nepBoil MoOMOLIH JUIsl CTYIEHTOB
BY30B XUMHKO-TE€XHOJIOTMYECKOTO PO duIIs.

2.2. TUTMEHUYECKOE OBECITIEYEHHME 3AHSATUN O3JIOPOBUTEJIBHOW ®U3UYECKOM
KYJIbTYPOI. I'mruena (pu3uueckoro BOCHHTAHUS M CHOPTA. PEKUM NMUTAHUS HPH 3aHATHAX (DU3HUECKOI
KynbTypoit u cioptoM. ConnanpsHas ruruera. CopaibHO-0TIacCHbIE 00JIE3HU M MEPHI TTPO(PHITAKTHUKH.

Paszoen 3. buonornyeckue 0CHOBBI (PU3NUECKON KYJIBTYphI U CIIOPTa

3.1. BUOJIOTMYECKHME OCHOBbBI ®W3UYECKOM KVJIBTYPhl U CIIOPTA. Oprauusm
YeJloBeKa KaK eJIuHas caMmopasBHBaroulasicsi Ouojormyeckas cucreMa. OU3MUECKOE pa3BUTUE UEIOBEKa.
JlBurarenpHasi akTUBHOCTb U €€ BJIMSHUE HAa YCTOMUYMBOCTb, M a/allTAlMOHHBIE BO3MOXKHOCTH YeJIOBEKa K
YMCTBEHHBIM U (PU3HUECKUM Harpy3Kam IpH pa3IHuHbIX BO3JACHCTBUSAX BHELIHEH Cpepl.

3.2. OBPA3 XXW3HU U Er'O OTPAXEHME B ITPO®ECCHUOHAJIBHON JIEATEJILHOCTH.
310pOBbE YEIOBEKA KaK IIEHHOCTh. 3J0POBBIA 00pa3 >KM3HU M €ro COCTaBJsiomre. Pojib M1 BO3MOXKHOCTH
¢bu3nyeckoi KynbTypbl B oOecrieueHUH 3/10poBbsi. CoLMaIbHBIA XapakTep MOCIEACTBUNA AJIS 3A0POBbsS OT
yHoTpeOaeHUs] HAPKOTUYECKUX CPEACTB U APYrux mncuxoakTUBHBIX BeulecTB (IIAB), monunra u numieBbix
N00aBOK B CIOPTE, aJKOroJiga U TabaKoKypeHHs. JIOMMHI Kak MCKYCCTBEHHOE IOBbIIICHHE (HU3HUECKOM
paboTOCIIOCOOHOCTH U €r0 OTPUIIATEIIBHBIE TTOCIICCTBHUS.

Pasoen 4. IlpodeccruonanbHO-IpUKIagHas pU3nyecKast KyJabTypa U CIOpPT

4.1. OBLIAA OU3NYECKAA U CIIOPTUBHAA IIOAI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM I[MPOLECCE. Metonuyeckue npuHUMIBL (pu3ndeckoro BocnuTaHus. OCHOBBI U
sTanbl 00y4yeHUs ABMKEHUSM. Pa3Burtue ¢usmueckux kadecTB. POpMUPOBAHHE NCUXMYECKUX KauyecTB B
nporuecce puznyeckoro Bocnutanus. CnoptuBHas noArotoBka. CTpyKTypa HOArOTOBICHHOCTH CIIOPTCMEHA.
MaccoBblif CIOPT U CHOPT BBICHIMX JOCTHXKEHUM, MX LEad U 3aaayd. CHOPTHBHBIE COPEBHOBAHUS Kak
CPEIICTBO M METOI OOIIEH U CHeIUaTIbHON (PU3NMUECKON MOATOTOBKH CTYACHTOB.

4.2. ®UBNYECKAS KVJIbTYPA U CHOPT B INPO®ECCUOHAJIBHOU JESATEJIBHOCTU
BAKAJIABPA. JInynas 1 corManbHO-IKOHOMHUYECKAss HEOOXO0AMMOCTh TICUX0(PU3NYECKON MTOITOTOBKI
yenoBeka K Tpyay. Mecto IIII®DII B cucreme moarotoBku Oyaymiero cnenuanucra. [IpousBojacTBeHHas
¢dusmdeckas KyapTypa u cnopt. [IponsBoacTBenHas rumHacTuka. OcoOeHHOCTH BbIOOpa (HOpM, METOJIOB U
cpenctB (pU3MYeCKOr KyJIbTYphl M CIIOpTa B pabouee M CBOOOJHOE BpeMs crenuaiuctoB. [IpodmmakTuka
npodeccroHaIbHBIX 3a00J1€BaHUM CpeICTBAaMU (PU3MUECKON KYIbTYphI M cCIOpPTA. JlONOJHUTENIbHBIE CpeACTBa
MOBBILIEHUS 0011el U IpodecCHoHaIbHONU paboTociocoOHOCTH. BiausHie nHANBUAYaTbHBIX 0COOEHHOCTEMN
U CaMOCTOSITEJIbHBIX 3aHATUN (PU3MUECKOH KYIbTYpPOH U CHOPTOM Ha OpraHU3M.

4 O0beM yueOHOM TMCHUTIITHHBI

Beero CemecTtp
Bunel yue6HOM paboThI 1 cemectp 4 cemectp
3E | Akaa. u. | 3E | Akan. u. | 3E | Akan. 4.
OO611ast TPYA0EMKOCTh AUCHHUIIINHBI IO YYeOHOMY IUIaHy | 2 72 1 36 1 36
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2 72 1 36 1 36
Jlexmmm (JIek) 0,2 8 0,1 4 0,1 4
[TpaxTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
Buja nToroBoro KOHTpoJIs: 3auer 3auer
Beero 1 ceMec(lee)Mec?ceMGCTp
Bunel yue6HOM paboThI
3E | Actp.u. | 3E | Actp.u. | 3E A‘;Tp'
OO611ast TPYA0EMKOCTh AUCHHUILINHBL 110 Y4eOHOMY IUIaHy | 2 54 1 27 1 27
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 2 54 1 27 1 27
Jlexmmm (JIek) 0,2 6 0,1 3 0,1 3
[TpaxTuueckue 3anstus (113) 1,8 48 0,9 24 09| 24
Buja nToroBoro KOHTpoJIs: 3auer 3auer
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AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«JIeKTUBHbIE JUCHUILJIMHBI 10 pU3NUYecKol KyJbType H CIOPTY»

1 Heap aucuumiauebl — QopmupoBaHue (GU3NUECKOW KyJIbTYypbl JIMYHOCTH M CIIOCOOHOCTH
HaIPaBJIEHHOTO MCIIOJIb30BaHUs Pa3HOOOPA3HBIX CPEJICTB (U3UYECKON KYIbTYphl M CIIOPTA, TypU3Ma s
COXPAHEHHUS M YKPEIUIEHHs 3/I0pPOBbsl, MCUXO(PU3NYECKOW NOArOTOBKM M CaMOIOATOTOBKH K Oynyien
podeccuoHaIbHOM 1eATENbHOCTH, TOJIYYEHUN HAaBbIKa B OJIHOM M3 BHIOPaHHbBIX BUJIOB CIIOPTA.

2 B pesyabrare u3y4eHHs AUCHUILIMHbI 00YYAIOMIUICH 10JIKEH

Obnadams CIeyONUMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX TIOCTHKEHUS:

VK-7.1,7.2,7.3, 7.4

3nams:

- HAyYHO-TPAaKTUYECKUE OCHOBBI (PU3NYECKOM KyJIBTYpPhI U 3J0POBOro 00pa3a KU3HHU;

- BIIMSHHUE O3J0POBUTEIbHBIX CHCTEM (U3MYECKOTO BOCIHUTAHUS Ha YKpEIUIEHUE 30pOBbS,

MpOoQUIAKTUKY MPO(GECCHOHATIBHBIX 3a00JI€BaHUI U BPEIHBIX PUBBIUEK;

- c110COOBI KOHTPOJISL M OLEHKU (PU3UYECKOTO Pa3BUTHS U (PU3NUECKON MOATOTOBICHHOCTH;

- TMpaBWwiIa U CHOCOObI IJIAHUPOBAHUS HMHIMBUIYaJIbHBIX 3aHATHH pazIU4yHON  LIeJIeBOM

HaIpPaBJIEHHOCTH;

- cnopruHble Tpaauuuu MXTU-PXTY um. JI.U. Menneneesa.

Ymemo:

- IOJ/ICPKUBATH JIOJDKHBIA YPOBEHb (PM3UUECKOM MOATOTOBICHHOCTH ISl 00€CTICUeHUsI TTOJTHOIIEHHON

COLIMANIBHOM U PO(EeCCUOHANIBHOM e TEIbHOCTH;

- UCHOJIb30BaTh OCHOBBI (PM3MUECKON KyJIbTYpbl Ui OCO3HAHHOTO BBIOOpa 3/10pOBbecOEperaromx

TEXHOJIOTUH C Y4YeTOM BHEIIHWX M BHYTPEHHHMX YCIOBUM peanu3auuu MpodeccnoHalbHON

NeSITeNIbHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCA (PU3MUECKON KyJIbTYpOU U CIIOPTOM;

- OCYIIECTBJIATh CAMOKOHTPOJIb 32 COCTOSTHUEM CBOEr0 OpraHu3Ma U coOJIofaTh MpaBuia 'MTUEHbI U

TEXHUKHU 0€30I1aCHOCTH;

- BBIIOJHATh WHIUBUAYAJIBHO IMOJOOPAHHbIE KOMIUIEKCHI 10 (PU3UYECKOW KyJIbTYype U PA3IUYHBIM

BHJIaM CIIOPTAa;

- OCYIIECTBJIATb TBOPYECKOE COTPYIHUYECTBO B KOJUIEKTUBHBIX (opMax 3aHATHN (QU3NUEeCKOn

KYJIbTYpOH U CIIOPTOM;

- BBIMIOJIHATH [IPUEMBI 3aLIUTHI 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

Braoemy:

- CpeACTBaMM U METOJIaMU YKPEIUIEHHSI 30POBbsI, (PU3HMUECKOI0 CAMOCOBEPIIEHCTBOBAHUS;

- IOJDKHBIM YPOBHEM (PM3HUECKOI MOArOTOBIEHHOCTH, /I 00€CIedeH s TOTHOLEHHOM COLIMAbHON 1

pohecCHOHANBHOM JIEATETbHOCTH;

- TEXHUYECKUMH U TAKTUYECKMMU HaBbIKaMH B OJJHOM U3 BUJIOB CIIOPTA;

- HCIOJIb30BaTh NMPUOOPETEHHBbIE 3HAHMSI U YMEHHUS B MPAKTUUYECKOW JESTENbHOCTH U IMOBCEIHEBHOMN

KU3ZHU

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paszoen 1. OcHOBBI MOCTPOEHUS 03J0POBUTEIHLHOW TPEHUPOBKU. TEOPETHUECKO-METOIMYECKHE OCHOBBI
¢buznueckoit KyiabTypbl U croprta. CojepikareiabHble OCHOBBI 03J0POBUTEIBHON (DU3NYECKON KyIbTYpPbI U
cropta. OCHOBHbIE HANpaBICHUS: 03J0POBUTEIbHO-PEKPEATUBHOE, 030POBUTEIILHO-PEAOUIUTALIMOHHOE,
CHOPTUBHO-pEaObUIUTAIIMOHHOE, TUrHeHnYeckoe. [loBbliieHne QyHKIMOHAIBHOIO COCTOSIHUS OpraHu3Ma 1
¢uznyeckoit noarorosieHHOCTH. CrocoObl periaMeHTaluuu Harpy3ku: OU3KyJIbTYpHO-0310POBUTEIbHBIE
METOJUKH U cucteMbl. OCHOBHBIE (Da3bl 03A0POBUTEIBLHON TPEeHUPOBKU. OlEHKAa COCTOSIHUS 37I0POBbS U
¢u3nyecKoi MOJArOTOBJIEHHOCTH 3aHUMAIOMIMXCS (U3MUECKON KylnbTypod U croproM. DyHKIMOHATBHBIE
poosl (UCC, AL, )KEJI u T.1.).

Paszoen 2. JIBuratenpHble BO3MOXHOCTHU 4YesloBeKa — BocnuTanue gusnueckux kauyects. BOCK I'TO.
Meroauka opranuzanuu u npoBefeHUss BuaoB wucnbiTanuii ['TO. Cuctema B3ammonaeucTBusi B cdepe
¢bu3uYecKor KyabTypbl H cropta. Bocnuranume ¢GU3HYECKHX KadecTB, oOydarommxcs (OTHeIbHbIE
KayeCTBEHHbIE CTOPOHBI ABUTATEIbHBIX BOSMOXKHOCTEH YETIOBEKA).

Paszoen 3. Metonuka opraHu3aldyd U MPOBEJIEHUS CHOPTUBHBIX COPEBHOBAHUN U (DU3KYIBTYPHO-
MacCOBBIX MEpPONPUITHNA. XapaKTepUCTUKAa CIOPTUBHBIX COPEBHOBAHUNH U (PU3KYIHTYPHO-MACCOBBIX
MeponpusTiuil. CHOpTUBHBIE COPEBHOBAHUS, NPOBOJMMbBIE [0 OOUIEHPUHATHIM IpaBwiaM. Eaunbii
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KaJeHJAapHbIi IIaH (QU3KYIBTYPHBIX M CIOPTUBHBIX Meponpusatuii). OpraHuszanusi CHOPTUBHBIX
Meponpustuil. Onumnuiickas xaptus. denepanbHble (clieluanbHblE, HAlMOHAJIbHbIE) 3aKOHBI CIOPTE.
Knaccudukanus cnoptuBHbIX copeBHOBaHMM. HpaBcTBeHHble oTHomeHust B cnopte. Fair Play («HectHas
Urpa») — Kak OCHOBa 3TUYHOI0 noBeeHus B ciopte. Koaekc cnoptuBHoil aTuku. [lpodunakTika HapyleHuit
cnoptuBHO 3TukU. BAJIA. Konexc BAJIA. MexnyHapoaHasi KOHBEHIUS 0 00phOE C TOMMHTOM B CIIOPTE.

4 O0beM yueOHOM THCHUITHHBI

Cemectp
Bun yae6noit paboThl B axanem. 1 2 3 4
gacax
OO6mast TpyA0€MKOCTh AUCIUIUIMHBI TT0 YICOHOMY TIJIaHy 328 56 92 90 90
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHUSA 192 32 64 64 32
[Ipaxtuueckue 3ansatus (113) 192 32 64 64 32
CamocrositesabHas padora (CP) 136 24 28 26 58
KonrtakTHas camocrositenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CamMocTosATeTpHOE N3YUYCHUE PA3/ICTIOB AUCITUTIIMHBI 135,2 23,8 | 27,8 | 25,8 | 57,8
Bua nToroBoro KOHTpOJIsi: 3a4er 3a4eT | 3a4eT | 3aueT | 3a4eT
3a4eT / IK3aMeH
Cemectp
Bun yaeOHO# paboThI B actp. I II 11 v
gacax
OO6mast TpyA0€MKOCTh AUCIUIUIHHBI IO Y4eOHOMY T1any | 246 42 69 67,5 | 67,5
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHUSA 144 24 48 48 24
[IpaxTnueckue 3anstus (113) 144 24 48 48 24
CamocrositesabHas padora (CP) 102 18 21 19,5 | 43,5
KonrtakTHas camocrositenbHas paboTa 0,6 0,15 | 0,15 | 0,15 | 0,15
CamMocTosATenTpHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 1014 | 17,85 20,85 | 19,35 | 43,35
Bua nToroBoro KOHTpOJIsi: 3a4eT | 3a4eT | 3auUeT | 3a4eT | 3a4eT
3a4er / IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl MOAYJIsI
«BBenenne B HHPOPMALMOHHbIE TEXHOJIOT MU

1. Heas M™Moayasi — O3HAKOMJIEHHME CTYACHTOB C TEOPETHYECKUMH, NPAKTUYECKUMH U
METO/I0JIOTMYECKUMU OCHOBaMH COBPEMEHHBIX MH(OPMALIMOHHBIX CUCTEM. B pamkax u3ydeHus Momyns y
CTYICHTOB (OPMUPYIOTCS TEOPETHYECKHE 3HAHHUSI M MPAKTUYECKHE HAaBBIKM 0 HHCTPYMEHTAJIbHBIM
CpeacTBaM IMporpaMMHOro obecrneueHus. CTyIEHThl H3Yy4alOT HAa MPAKTUKE BUIbl MHGOPMAUMOHHBIX
TEXHOJIOTUH.

3agaum MoayJsl — IpUOOpeTeHHE CTYJEHTAMH IMPOYHBIX TEOPETUUYECKUX 3HAHUN U MPAKTHUECKUX
HaBBIKOB B 001aCTU MH(OPMALIMOHHBIX TEXHOJIOTHU.

2. B pe3yabTare u3y4yeHUs: MOLYJIS 00Y4aIOUIUICS T0JKEH:

Obnadams CIeyONUMA KOMIIETESHITUSIMA U WHIUKATOPAMU UX JTIOCTHIKCHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.1; OIIK-4.2;
OIlK-4.3

B PE3YIbTATC OCBOCHUSA MOJYJIA CTYACHT JOJIZKCH:
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3uamo:

— TpoLecChl, METOJAbl IOMCKa, cOopa, XpaHEHUs, 0O0pabOTKM, MPEICTABIIEHUS, PACHPOCTPaHEHUs
uHpopMallUd M CHOCOObI OCYIIECTBJIEHUS TaKUX IPOLIECCOB U METOA0B (MH(OpPMALMOHHBIE
TEXHOJIOTUN)

— COBpPEMEHHbIE€ MHCTPYMEHTAJIbHbIE CPE/Ibl, IPOIPAMMHO-TEXHUYECKHE MIIaTGOPMbl U IpOrpaMMHbIE
CpeICTBa, B TOM YHCJIE OTEYECTBEHHOIO IPOM3BOJICTBA, MCIIOJb3yeMbIe Ul pEIIeHUs 3ajad
npodeccuoHaIbHOM 1eATENbHOCTH, U IPUHIMIIBI KX paOOTHI.

Ymemu:

— BbpIOMpaTh M MCHOJB30BaThb  COBPEMEHHbIE  UHPOPMAIMOHHO-KOMMYHHKAI[MOHHBIE U
MHTEJJIEKTYaJIbHbIE TEXHOJIOI MU, MHCTPYMEHTaIbHbIE CPE/Ibl, IPOTPAMMHO-TEXHUYECKHE IIIaTPOPMBbI
U TpOorpaMMHBIE CpPEICTBA, B TOM YMCJE OTEYECTBEHHOIO IPOM3BOJCTBA, ISl pEIICHMs 3ajay
podeCcCHOHANTBHOM IEATETLHOCTH

— aHaJM3HpOBaTh MpoQeccUOHalbHbIE 33Jayd, BBIOMPATh U HCNONb30BaTh mnoaxojsume MWT-
TEXHOJIOTUHU.

Braoemy:

— HaBBIKaMU padoThI ¢ aexauumu B ocHoBe U T-pemenuit nanHbIMu

— HaBBIKAMH IPUMEHEHUSI COBPEMEHHBIX HH()OPMALMOHHO-KOMMYHUKALIMOHHBIX U MHTEIIEKTYaIbHbBIX
TEXHOJIOTUH, THCTPYMEHTAIbHBIX CPEJICTB, B TOM YHCJIE OTE€YECTBEHHOTO MPOU3BOACTBA, ISl PELLIEHUS
3aJ1a4 MpoeCcCUOHANbHOMN JEATEIbHOCTH.

3. Kparkoe cogepxanue MOIyJIst

1 cemecTp — OcHOBBI MHPOPMAILMOHHBIX TEXHOJIOT Uil
Paspnen 1. Beegenue B uHpopManuoHHbIE TEXHOJIOTMH.

1.1. Crpykrypa oOmepalMOHHBIX CHCTEM, IaKeThl MNpHUKIaAHbIX mnporpamm, Microsoft Office.
Knaccudukanus nporpaMMmHbIX cpeacTB. CucteMHoOe U npukiagHoe nporpammuoe obecrneuenue 11K. O63o0p
onepanuoHHbix cucrteM (OC). [Ipunuuns! co3zganus u cocraB OC: sapo, uHtepdeiic, npaiiBepsl. KpaTtkas
xapaktepuctuka WINDOWS, moaynsubiit npunnun noctpoenus. Cpenqa WINDOWS: okHa, uX 3JI€MEHTHI,
paboTa B MHOTOOKOHHOM PEXHME.

1.2. TekcroBeiii penakrop WORD, penakTopsl MaTeMaTHUYECKUX M XUMHYECKUX (QOpMYII.
Bo3moxHOocTH co3anus 3l1eKTpOHHBIX npe3enTanuil (Power point). Co3ganue 10KyMEHTOB pa3andHbIX popm
(cranmapTHbIX W HecTaHgapTHbiX). Co3gaHue W pPEeJaKTUPOBAHHWE TEKCTOBBIX JIOKYMEHTOB C
MaTeMaTU4YECKUMH U XUMHUYECKUMH (POPMYIIaMH.

1.3. Tabmuunsiit nporieccop EXCEL: 0630p, Tumel u aapecauus sueek, popmar siueek, BCTPOCHHBIE
¢yukuun, popmaruposanue tTabnuu. EXCEL: Bo3MoxHOCTH TaOJIMYHOTO peaKTOpa U UCIOJIb30BaHUE €r0
JUIs pelieHns nHGOPMaLMOHHBIX U HHKEHEPHBIX 3a7a4. [locTtpoenne rpadukoB u quarpamm.

1.4. EXCEL. Onepauun ¢ maccuBamu. Pa3zpa®oTka M peanusaisi MpOCTEHIINX aJITOPUTMOB C
WCIIOJIb30BAaHUEM BO3MOXKHOCTEHM pemakTopa (HaX0XKJICHHE MaKCUMAJIbHOTO (MHUHMMAJIBHOTO) 3JIEMEHTA
BEKTOpa W MATpHUIbl, HAXOXXJIEHHE CYMMBbI 3JE€MEHTOB BEKTOpPAa M MAaTpPHUIIbl, BBIYUCICHHE MATPUUYHBIX
BbIpaKeHUI). PelleHne BBIYMCIUTENBHBIX 33Jad € Hcnojb3oBaHueMm Tabmui. Pemenune CJIAY ¢
HCI0JIb30BaHUEM OOpaTHON MaTpPHUILBI.

1.5. EXCEL Iloctpoenue rpadpuxkoB u guarpamm. PacueT (yHKIMOHAJIbHBIX 3aBUCUMOCTEH U
[IOCTPOEHHUE Tpapuueckux n300paxkeHuil ¢ ucnosb3oBaHueM crangaptHeix ¢yHkiuuit EXCEL u macrepa
¢yukuuil. [TocTpoenne NoBepxHOCTEN ¢ UCIOIB30BaHUEM MacTepa auarpaMm. [loctpoenue nuHui TpeHa.

Pa3zpnen 2. AnropurmMsl 4 OCHOBBI IporpaMMupoBanus Ha sisbike MATLAB.

2.1. Anroputmsl, THnbl anroputmoB. [lonsTtue anroputmMa u ero cpoictBa. CriocoObl 3amucu
QITOPUTMOB. MOIYIBHBI NPUHLMUI IIOCTPOCHHSI AITOPUTMOB M IporpaMM. Ilaker KoMmbrOTEpHOMN
matematuku MATLAB. XapakTepuCTHKU $3bIKOB NPOTpaMMHUPOBAHUS. ODBONIONMS M KilaccUUKaIs
SI3BIKOB [TPOrPAMMUPOBAHUSI, UMIIEPATUBHBIE, (PYHKIIMOHAJIbHBIE, JTIOTHUECKHE, 00bEKTHO-OPUEHTUPOBAHHBIE,
ux KoMOuHanuu. IloHATHA TpaHCHSUMM, KOMIWIALMK, WHTEpHpeTalu, HUX pa3indus. S3bIku
[IPOrpaMMHUPOBAHUS BBICOKOTO ypoBHs. CTPYKTYpHOE IPOrpaMMHUpOBaHKE, ero 0cooeHHOCTH. O030p nakeToB
KOMIIbIOTEpHOU MaTemaTuku — Matlab, Mathcad, Mathematica.
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2.2. Cpena MATLAB. OcHOBHbIE CTPYKTYpbl U MPHUHLMIIBI CTPYKTYPHOTO MPOTPaMMHUpPOBAHUS,
wuocTpanus. bazoBble anropuTMHYECKME KOHCTPYKIUHU (ClieZJOBaHHE, BETBJIEHUE, IOBTOPEHHUE), HX
peanu3anuu. Onepartopsl si3pika nporpammupoBanuss MATLAB. OcnoBubie pemarenu (solvers) MATLAB
JUIS peaju3aluy BBIYMCIUTENIbHBIX aNropuTMoB. bubnuoreka crannapTtHeix ¢yHkumii size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. lloctpoenue rpagukoB (GyHKIMK OJHON U OBYX NepeMeHHbIX. Mcnonb3oBaHue ¢pyHkumii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, ohopmiienne rpadgukoB (3aroJIOBKH, IMOJIUCH TIO
OCSIM H TIp.).

2.4. Omepanuu HajJ MacCHUBaMH: BEKTOpaMM W MaTpUIlaMH - CIIO)KEHHME, YMHOKEHUE,
TpaHCIIOHUpPOBaHUE, oOpalleHre (Inv), BbIUUCICHUE HOPMBI (norm), paHra (rank) u onmpenenuTesns MaTpULIbL
(det). AnropuTMbl HAXOKIEHUS MaKCUMaJIbHOTO, MHHHUMAJIBHOTO 3JIEMEHTAa B MAacCUBE, aJIrOPUTMBI
COPTHPOBKH M UX peanuzarus (Hanpumep, Selection Sort).

Paspnen 3. Yucnennbie Meroasbl. Peanusanus npocreiimmx aaropurmos B cpeae MATLAB.

3.1. UwucneHHsle METOJbI, XapaKTEPUCTHKA M HMX OCOOEHHOCTH, IMOHSITHE CXOAUMOCTH METOJa.
DneMeHTbl TEOPUH MOTPEIIHOCTEH, Kiaccu(uKaluys MOTPEeIIHOCTe, a0CONOTHasT M OTHOCHUTENbHAS
MOTPEIIHOCTh, MOHATHE (YHKUHUU HOpPMBI. BBeneHue B CTaTUCTHKY. AJNTOPUTMBI A CTaTUCTHYECKOM
00paboTku HHQOpMAIMK (BBIUUCIECHUE TOYEUHBIX W HHTEPBAJIbHBIX OIICHOK DPE3YJIbTaTOB H3MEpSIeMOi
BenuuuHbl), ux peanmsanuu B [IKM MATLAB. Ucnons3oBanue ¢yHkimid min, max, median, var, polyfit,
polyval.

3.2. [lpubnmxenue Qynkuuid. MaTepnonsuus MHorowieHamu. Kycounas untrepnonsuus (CruiaiH).
Onenka norpemnoct. @ynkunn MATLAB st pabotsl ¢ MHorowienamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Boruncnenue onpeeieHHbIX UHTErpajioB, alfOPUTMbBI METO/I0B MPSMOYIOJbHUKOB, Tpaneuui u
CuMIicoHa, OlLIEHKa MOrPEIIHOCTH METOA0B. Peanmuzanus aaropuTMOB UYHCIEHHBIX METOJOB BBIUMCIICHHUS
onpezeeHHbIX HHTerpaioB B cperie MATLAB, npuMenenue ctaniapTHbiX GpyHKIUi trapz, quad, integral.

3.4. UccnenoBanue QyHKUMHM OJHOW mepeMeHHOM. Pemienue HenuHeiHoro ypaBHeHus f(x)=0.
Otnenenne KopHEil. AJITOpUTMBI YTOUYHEHHUS KOpPHS (METOJ NOJIOBUHHOTro jAeneHusi, HproToHa, mpocrtoit
utepanun). CpaBHUTEIBHBIC XapaKTepuCTUKHU. Peanmn3anus anroputmoB B cperae MATLAB no 6510k- cxemam
U C UCMOJb30BaHUEM perliateneil roots, fzero.

3.5. UccnenoBanue ¢pyHkiuu ogHoi nepemeHHoi. [louck skcrpemyma dyHkunu BorancnurenbHbie
QJITOPUTMBI HAX0XACHUS JJOKAJIBHBIX U INI00AbHBIX 3KCTPEMYMOB (METO/I IeJIEHHSI OTPE3Ka M0I10JIaM, METO
30JI0TOTO CEUYEHUS), UX peanus3aluu Mo OJOK- cxeMaM U C Hcrosib3oBaHMeM pemarens fminbnd B cpexe
MATLAB.

Pasnen 4. KomnborepHubie ceTu. ba3bl JaHHBIX.

4.1. KoMnbloTepHbI€ CETH: TOMOJIOTMM CETEeH, MX XapaKTepUCTHKU. Tomojoruu cereil: 3Be3qHas,
IIMHHAs, KosblieBass. CeTH 3aKpbITOrO THUMA: JIOKAJbHbIE U PAcIpe/eieHHbIE CETH, KOPIIOPATUBHbBIE CETH.
[IporpaMMmHO-TeXHMUECKOE OO€EcIeueHe: ajapecanus, OINepallMoOHHAas CUCTeMa, aJanTepbl, JApailBepsl,
MIPOTOKOJIbI (0COOBIE SA3BIKH, HAa KOTOPBIX OOMEHHBAIOTCS MH(pOpMaluell KOMIIBIOTEPHl B CETH, HApUMED,
TCP, TCP/IP, UDP).

4.2. I'mo6anpubie cetn pasznuyHoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bo3smoxnoctn cetn UurepHer, Cucrema TenekoHepeHIuil. OnekTpoHHass moyra. JlocTtym K
nH(pOopMalMOHHBIM pecypcaM. 3auuTa uadopmanuu. [lonarue 6e30nacHOCTH KOMIBIOTEPHON HH(POPMALIUH:
HAJE)KHOCTh KOMITbIOTEPA, COXPAHHOCTD JIaHHBIX, 3aIlIUTa OT BHECEHUSI N3MEHEHNU HEYIIOJIHOMOYEHHBIMU 50
JUIAMH, COXpaHEHHE TalHbI MEPENUCKU B 3JIEKTPOHHOU ceTH AJITOPUTMBI 3aIUThl UHPOPMAIIH: METOIbI
3alUThl, KOMIIBIOTEPHbIE BHUPYChl U 0OppOa ¢ HUMHU. MeToabl peanu3aluy 3alUThl HHQOPMALUH:
[IpOrpaMMHBbIE, alllapaTHble, OpraHu3alMOHHBIE.

4.3. Undopmanmonssie cucteMbl. CucTteMbl ynpaBieHUss OaHKamMu U 0a3aMu JaHHBIX. PensunoHHas
Mozenb naHHbIX. CTpyKTypa 3ammcu, MeToAbl foctyna K uHpopmauuu. OOMEH AaHHBIMU C APYTUMU
npuwioxeHusiMu WINDOWS: TekcToBbIMU pelakTOpaMHy U 3JIEKTPOHHBIMU TaOIHUIIAMH.

4.4. Pensunonnast 6a3a nanHbix ACCESS. I'maBHOe OKHO, MEHIO KOMaHJ, MaHEIb HHCTPYMEHTOB.
Coznanue u OTKpbITHE 0a3bl AaHHBIX. BBOJ M pegakTUpOBaHME NAHHBIX B PEKUME TaOIUIBl U PEKUME
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KOHCTpyKTOpa. dopMupoBanue 3ampocoB. 3ampockl MPOCThIE 1 MHOTOTAOIMYHBIE, 3aIIPOCHI C YCIOBHIMHU.
Coznanne otueToB U GpopM. TexHosmorus peanusanuu npocteimmx 3amau cpeacrsamu CYBJl ACCESS.

2 cemectp — [IpopuabHoe mporpamMmMHoe obecnedeHne 115 perieHus 3a1a4 npogeccuoHaIbHOI
NeSATETbHOCTH

Paszpen 5. IIKM Python u oco0eHHOCTH ero peajnu3anMy AJIsl PelIeHUs] PacyeTHBIX 32/1a4 B XUMHHU U
XMMHMYeCKON TeXHOJIOTUH.

5.1. OOBeKTHO-OPHEHTHPOBAHHBIN $3bIK MporpammupoBanus Python: 00630p. OcobeHHocTH U
CBOWCTBA 00BEKTHO-OpueHTHpoBaHHOTO mporpammupoBanus (OOII). Co3ganue W HCHOJB30BaHUE
muctpubytuBa Anaconda. Uudpactpyktypel Spyder, Jupiter, ctpykrypa si3pika. OCHOBHbBIE CTPYKTYpPBI
JTAHHBIX (CIHMCOK KOPTEX, OOBEKTHI) U ONepanuu Hajg HUMH. AIropuTMbl. OCHOBHBIE AITOPUTMUYECKHE
KOHCTPYKLUU (ClieZloOBaHKE, BETBICHHE, IUKJIIbI) U UX peanu3anus B Python.

5.2. BBenenue B mporpaMMmupoBanue Ha sizbike Python. CTpykTypa nmporpaMmel, OTCTYIIbI, MOIYJIH,
omneparopsl, (PyHKIMH (MMEHOBAaHHbIE W AHOHUMHBIC), ocoOeHHOCTH. CTaHIapTHBIE W HECTaHIAPTHHIC
¢byakuun Python (o6mero HazHaueHus, MaTeMaTUYeCKue, 00padOTKa CTPOK, BBOJ/BBIBO).

5.3. Pa3paboTka aJiropuTMOB, IIPOrpaMMHUPOBaHKE U OTIaAKa nporpamm Ha Python (B cpene Spyder).
VYnpasnsromue koHCTpykiuH if, for, while.

5.4 O630p npeaMeTHO-OpUEHTUPOBAHHOM OUOIHOTEKN MO Tysei Python i HaydHBIX U MH)KEHEPHBIX
BbruncineHuit SciPy (Moxymu scipy m numpy, a takxke matplotlib), cpaBuenue ¢ MATLAB. OcHoBHas
CTpyKTypa AaHHbIX NumPy /Ui BEKTOPHBIX U MaTpUUHBIX BeluucieHui ndarray. OCOGEHHOCTH BBIIOJIHEHUS
NecTBUM Haj MaTpuuamu (ClIoKeHHe, BBIYMTAHHWE, YMHOXKEHHE, oOpaiieHue) Ha s3bike Python.
WNudopmanrionssie MaTpuuHbie GyHKIUM (HOpMa, OllpeaeanTens, padr). Meroas! ndarray — T, copy, shape,
size, ndim U Jp., UHAEKCUPOBAaHKE, MaTPUUHOE MPOU3BeaeHNE U QyHKIIMK Moayisa numpy len, shape, zeros,
eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Iocrpoenue rpadukoB B Python ¢ ucnonb3oBanuem moxayns matplotlib. @ynkunn moxmyns
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. VYcraHoBka mmapamMeTpoB H
AHHOTUPOBAaHME rPaUKOB.

Pa3znen 6. Mertoapl BbhluMcauTeIbHOH MaTeMaTHKH. OCHOBHbIE 3Tanbl peumieHusi 3agady Ha JBM.
Pemenue cucrem JinHeliHbIX ajiredpandeckux ypapuenuii (CJIAY).

6.1. IlpssMble U WUTEepallMOHHBIE YMCIEHHBIE METOJbl. DJIEMEHTbl TeOpuM norpenrHocrei. [lonstue
HOPMBI. OcOOEHHOCTH MalIMHHON apu(MeTuky (KpaTkuil noBTop). OCOOEHHOCTH BBINIOJIHEHUS IEHCTBUIN HaL
MaTpullaMH (CJIO’)KEHUE, BBIYMTAHUE, YMHOXKEHHE, oOpaiieHue) Ha s3bike Python, mHbopmanmoHHbie
MaTpUuHble PYHKIUU (HOpMa, OIIPECIIUTENb, PAHT).

6.2. Pemenue cucrem mnuHeWHbIX anreOpandeckux ypaBHeHuil (CJIAY). IlocranoBka 3anaum.
[TorpemnocTu. MeTtosapl ¢ MCHOIb30BaHUEM OOpPATHOM MAaTPULIbI U METOJ MHPOCTBIX HTepanuil. Pemenue
CJIAY B Python ¢ ucnonb3oBanuem monyieit numpy.linalg u scipy.linalg. u ¢pynkumii det, rank, inv, cond,
norm, solve.

6.3. O630p metonoB pemenuss CJIAY. BprumcnurenbHas yCTOWYMBOCTH, CXOJAMMOCTh METOOB.
OO0ycCOBIEHHOCTb CUCTEMBI JTMHEHHBbIX anredpanyeckux ypaBHeHui (CJIAY) u uncino 00ycnoBIEHHOCTH.

Paznen 7. OO6paGorka pe3ybTaToB H3MepeHUsi OAHOW BeduuuHbl. [Ipudamxenue QyHkuun
MHOTO4WIEHAMH € OJJHOM He3aBMCHUMOIi nepeMeHHOii. Pemienne cucreM HestuHelinbIX ypaBHenuii (CHY)
YHMCJICHHBIMU METOAAMM.

7.1. O6paboTKa 3KCTIEpUMEHTANIbHBIX JaHHBIX. To4YeuHble U HHTEpBajbHbIE OlleHKU. DyHKiuu Python.
Onpenenenne kputepus CTbrO/IEHTA.

7.2. Tlpubnwmxenue GyHKIUNA. MeToAbl WHTEPHOJALUA 3aBUCUMOCTEH C OJHOM HE3aBUCHMOM
nepeMeHHol. MHTepnonsuuonHbiil MHOrowieH Jlarpanka, peanuzanus B Python.

7.3. Ilpubnwxenne QyHKuMi. MeETOIbl anmpoKCHUMAIMU 3aBUCHUMOCTEH C OTHON HE3aBHCHUMOMU
nepemeHHod. Meton HamMenbmnx kBagpatoB (MHK). Hcnonws3oBanue Qynkuuit Python mus
annpokcumanuu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq linear.

7.4.. AnroputMmbl MeToaa TpocTol uteparmu u mMeroga Heiotona - Padcona mis pemenns CHY.
CKOpOCTb CXOUMOCTH, OLIEHKU NorpemnocTy. Peanuszanus meronos B Python.
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7.5. MeTtonuka UCTIOJIb30BaHUS pelIaTenell B Moayse scipy.optimize, ¢dyHkimu root scalar, root.

Pa3nes 8. Pemienne 3aqa4 MHOroMepHOil ONTHMHU3ALMH YMCIEHHBIMUA MeTOJaMH. AHAJIM3 U pellleHHe
auddepeHNATbHBIX YPABHEHUI YHCJIEHHBIMH METOAAMH.

8.1. Knaccudukamus 3amzad M METOJOB ONTUMHU3AaUMU. MeToa rpajveHTHOro cmycka. Merton
nedhopMupyeMoro MHOrorpanHuka. Peanuzamus metonoB B Python.

8.2. Berpoennsie Metonbl SciPy. Beibop pemiarens B Moayie scipy.optimize BerpoeHHble METO b
SciPy, ¢pyakiuu minimize scalar, minimize.

8.3. Anroput™Mbl METOAOB pelieHus auddepeHunanbHblX ypaBHeHHH. Metonel Oilepa u ero
Moaudukanuu. Peanusauus meronoB B Python. BriGop pemarenst B moayne scipy.integrate, (yHKUMH
solve ivp, solve bvp.

4. O6beM MoayJIs1 M BUABI YUeOHOIi paGoThI

Cemectp
Bcero
Bun yqeOHoM paboThI 1 cemectp 2 cemecTp
3F, Axan,. 3E Axag. 3E Axas.
9. q. q,
OOmas Tpy10eMKOCTh MOIYJIst 6 216 4 144 2 72

KonTakTHasi paboTa — ayIuTOpPHbBIE
3aHATHSA:

6 mom uucne é gpopme
HPAKMU4ecKol n0020MmoGKu

3,78 | 136 2,36 85 1,42 51

1 36 0,50 18 0,50 18

Jlexmm (JI) 0,47 17 0,47 17 - -

[TpakTnueckue 3anstus (113) 1,42 51 0,94 34 0,47 17
8 MOM Hucie 8 hopme NPAKMUHECKOLL 0.50 /8 0.25 9 0.25 9
1n0020MOBKU

Jlaboparopusie paboTs! (JIP) 1,89 68 0,94 34 0,94 34
8 MoM Hucie 8 hopme NPAKMUHECKOLL 0.50 /8 0.25 9 0.25 9
1n0020MOBKU

CamocrositeabHas padora (CP) 1,22 44 0,64 23 0,58 21

CaMOCTOSATENbHOE U3YUEHHUE Pa3/IeIoB
MOJYJid, B TOM YHCJIC IIOATOTOBKA K
IMPAKTUYCCKUM 3aHATUAM,
abopaTOpHBIM padoTaM, MOJATOTOBKA
K TEKYLLIEMY KOHTPOJIIO, IPYTrUe BUIbI
CaMOCTOSITEIbHON pabOThI

1,21 | 43,8 0,64 23 0,57 | 20,8

Konrakthas camocrositensHas padora | 0,01 0,2 - - 0,01 0,2
Buabl KOHTpOJIs
3auer - - + +
JK3aMeH + + - -
KonTtakTHas paboTa - mpoMexyTodHas 0.4 0.4 i
aTTeCTalus 1 ’ 1 ’ i
CaMOCTOATENTFHO U3YUECHUE PA3/IeTIOB 35.6 35.6 i
MOTyJIst
Buja nToroBoro KOHTpoJIs: JK3aMeH 3auer
Beero CemecTtp
B yue6HOi paGoTI 1 cemectp 2 ceMecTp
3E Actp. 3E Actp. 3E Actp.
9. 9. 9.

O01as Tpya10eMKOCTb MOYJISI 6 162 4 108 2 54
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KonTakTHasi paboTra — ayIuTOpPHbIE
3aHATHSA:

6 mom uucne 6 gpopme
HPAKMU4ECcKol n0020MmoGKuU

3,78 | 102 2,36 | 63,75 | 1,42 | 38,25

1 27 0,50 13,5 0,50 | 13,5

Jlextmm (JI) 0,47 | 12,75 0,47 12,75 - -
[Tpaxtuueckue 3ausarus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
8 MoM Hucie 8 hopme NPAKMUHECKOLL 050 | 135 0.25 6.75 0.25 6.75
no020mosKu

Jlaboparopusie pabots! (JIP) 1,89 51 0,94 25,5 0,94 | 25,5
8 MOoM Hucie 8 hopme NPAKMUECKOl 050 | 135 0.25 675 0.25 675
n0020mMosKuU

CamocrositeabHas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75

CamMocTosATenpHOE U3YUCHUE Pa3IeIOB
MOJTyJIsl, B TOM YHCJIE TTIOATOTOBKA K
MPAKTUICCKUM 3aHATHSM,
abopaToOpHBIM paboTaM, MOJATOTOBKA
K TEKYIIEeMY KOHTPOJIO, IPYTHE BHUJIbI
CaMOCTOSITEIbHON pabOThI
KonrakTHas camocrositensHas padora | 0,01 0,15 - - 0,01 0,15
Buabl KOHTpOJIs
3auer - - + +
JK3aMeH + + - -
KonrtakTHas paboTa - mpoMexyTouHas 0.3 0.3 i
arrecTanus ’ ’

CaMOCTOATETFHO U3YUECHUE PA3/ICTIOB
MO TSt

Buja nToroBoro KOHTpoJIs: JK3aMeH 3aver

1,21 | 32,85 | 0,64 | 17,25 | 0,57 15,6

26,7 26,7 _

5.2 IncuunjauHbl 4acTu, GopMHpyeMOii y4aCTHUKAMHU 00pa3oBaTe/IbHbIX OTHOLIEeHMII (00s13aTe/IbHbIE
BApPUATHBHbIE JMCUMILIIHHbI)

AHHOTanusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«BpIr4ucJanTEeIbHAS MATEMATHKA»
1 Iesb AUCHUIIMHBI — 1aTh CTYIEHTAM TEOPETUYECKUE 3HAHUS U HAYYUTh IPAKTUYECKUM YMEHHUAM
Y HaBBIKaM HCIIOJIb30BAaHUs COBPEMEHHBIX MAaTEMAaTHYECKUX METOJIOB PACYETOB, PACUETHBIX MCCIECIOBAaHUM,
aHaIM3a, ONTHMMM3ALMA WHXKEHEPHBIX IPOLECCOB C NPHUMEHEHHMEM IIAKETAa MaTEeMaTUYECKHUX I[POrpaMM
MATLAB nns pemenust MpoKoro Kpyra 3aad BbIYMCIUTEIbHON MATEMATHKHY.

2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00y4YaI0OIMIACH JOJI2KEeH:

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

IIK-3.1; TIK-3.2; T1K-3.3

Buame:

- BBIYHCIUTCILHBIC M AJITOPHUTMHUYECKUE ACTICKTBI, HEOOXOIUMBIC JUISI MPUMEHEHHUS COBPEMEHHBIX
CHUCTEM KOMIIBIOTEPHON MaTeMaTHKu, B yacTHOCTH MATLAB;
- METOBI ¥ AIITOPUTMBI IS PEIICHUSI MH)KCHEPHO-TEXHUYCCKUX PACUCTHBIX 3a/1a4;

Ymemn:

- hopManM30BaTh 337]a491 BRIUUCIUTEIHFHON MAaTEMATHKH;

- IPUMECHSITH TIOJyYCHHBIC 3HAHUS ITPU PEIICHUH MPAKTUICCKUX HH)KEHEPHO-TEXHUICCKUX PACUCTHBIX
3a7a4  BBIYUCIIUTEIIPHOW MAaTeMaTHKH, C MCIOJIb30BAaHUEM COBPEMEHHBIX CHCTEM KOMIIBIOTEPHOU
MaTeMaTHKH, B yacTHocT MATLAB.

Braoemy:
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- METOIOaMHu HpI/IMeHeHI/Iﬂ COBpeMeHHLIX CUCTEM KOMHBIOTCpHOﬁ MaTeéMaTuKHu, B YaCTHOCTHU
MATLAB;

- CHOCO6HOCTBIO IIOCTAHOBKH nu peHIeHI/IH I/IH)KeHepHO-TCXHI/ILICCKI/IX paCLIeTHI)IX 3a1a4
BBILIHCJIPITCJIBHOI;II MaAaTEMATUKHU U HABBIKaAMU I/IHTepHpeTaIII/II/I n HpI/IMeHeHI/IH HOJ'Iy‘IaCMBIX pe3y.]'H)TaTOB.

3. KpaTkoe cogep:xaHue JUCUMILIHHbBI
Beenenme. Llenu u 3agaun kypca. KpaTkuii ucropuueckuil ouepk pa3BUTHsI OTE€UECTBEHHOU U 3apyOexKHOI
BBIYMCIUTENIBbHON MaTeMaTuku. OCHOBHBIE ATAlbl pa3pab0TKU U PeaTu3allii aAITOPUTMOB Ha KOMIIBIOTEPAX.
Pa3nesn 1. Pemmienue cucrem JimHeiHbIX ajnredpandeckux ypapueuuii (CJIAY).
Tema 1.2. Pemenue cucrem JmHeWHbIX anreOpanyeckux ypaBHeHuir (CJIAY) meronom [aycca m meTomom
MIPOCTHIX UTepanuii; npumeHeHue pemiareneil (solvers) MATLAB ans ux peainzanuu Ha KOMIBIOTEPAX .
e Ormnpenenenue coBMECTHOCTH U eauHcTBeHHOCTH pemeHus CJIAY (BbluncieHue pasra
Matpuubl(rank) u onpenenurens (det) ;
e Anroputmsl pemenusi CJIAY — meron 'aycca, meTo mpocToit urepanuu
e Pemenne CJIAY cpenctBamu MATLAB - linsolve
Tema 1.2. OOyciOBIE€HHOCTb CHUCTEMBl JHMHEHHBIX anreOpandeckux ypaBHeHuil (CJIAY) wu uymcno
00YCIIOBJICHHOCTH.
e BriBoJ pacyeTHBIX COOTHOILIEHUH yncia o0ycnoBieHHoCcTH CJIAY
o  OyHKIUA MATLAB AJ1 BBIUHACIIEHUS YUCIIa 00YCIOBIEHHOCTH - cond;
Paznen 2. O6paboTka pe3yabTaToB U3MepeHus 0HON BeuYuHbI. [Ipuban:kenue GpyHKIuM ¢ OqHON 1
HECKOJIbKUMU He3aBUCHMBbIMHU IepeMeHHbIMH.
Tema 2.1. MeTonpl MHTEpPHOJSALMHA 3aBUCHUMOCTEH C OJHOM HE3aBUCHMOM IEPEMEHHOM MW NPHUMEHEHHUE
pemateneit (solvers) MATLAB s ux peanuzanun.Ha KOMIBIOTEpax
o TlocraHoBKa 3a7jaun UHTEPIIOJSILIUY, KOHEUHBIE U pa3ielIeHHbIE PA3HOCTH ;
o Ilonmunowms! Jlarpanka u MmHOrowieHsl HproToHa
e O1leHKa NOrPEUIHOCTH UHTEPIIOJIALMOHHBIX POPMYIT
e lcnonw3zoBanue pynkuniit MATLAB;
Tewma 2.2. MeTopl annpoKCUMaUy JUHEHHBIX U HEMUHEHHBIX PYHKUUN C OJHON HE3aBUCUMOM ITepeMEHHOMN
u npuMeHenue pewmatenei (solvers) MATLAB i ux peanusaiuu Ha KOMIIbIOTEpaXx.
e Hcnonb3oBanue Merona HauMmeHblnmx kBajgparoB (MHK) mns  pemenus 3amauun
anmnpoKCUMALUU;
e Tlogbop xo3pdunuentoB anmnpoxcumupyromux ¢ynkuuii no MHK npu nocrpoenun
MOJINHOMHAJIBHOM 3aBUCUMOCTH C UCNOJIb30BaHUEM periarenss MATLAB- polyfit,
e Brluucnenue 3HaueHus NOJIMHOMA C HCIIOJIb30BaHUEM periarens MATLAB - polyval
e Omnpenenenue xko3ppuireHToB anmnpokcumupyoomux ¢ynknuii no MHK npu nocrpoenun
3aBUCHUMOCTEHN MPOU3BOJIbHBIX (DYHKIMH C CIOIb30BaHUEM periarens MATLAB- Isqcurvefit,
Pa3nes 3. BoiunciieHue HHTErPaJiOB C OHOM He3aBUCHMOI TepeMeHHO| U IPUMeHeHHue KBaIPaTypPHbIX
(¢opmyJ1 1JIs1 YMCIEHHOTO MHTErpUPOBAHUS.
Tema 3.1. MeToas! IpsIMOYTIOJIBHUKOB JUIsSl BBIYMCIIEHUS OIPEIECICHHBIX HHTErPAJIOB U UX ITOTPEIIHOCTH
o IlocraHoBka 3ajmauM, BBIBOJ PAaCUYETHBIX COOTHOIIEHHWH. CpaBHEHHUE METOJOB ‘BIepen’,
‘Hazan’, ‘mo cpeaHemy’, rpauUecKas WIUTFOCTPALIHS;
e lcnonw3zoBanue ¢pynkuniit MATLAB - sum, mean;
Tema 3.2. Meton Tpanenuii A1 BBIYUCICHUS OTMPEICIICHHBIX MHTETPAJIOB U IPUMEHEHHUE permates (solvers)
MATLAB s ero peanuszanuu Ha KOMIIbIOTEpax
o BrBojx pacuetHbix cooTHomeHni Mcnons3oBanue pemarenss MATLAB - trapz;
Tewma 3.3. Meron CumnicoHa As1sl BBIYMCIIEHUS OIIPEIeIEHHBIX UHTErPAJIOB U IPUMEHEHHe peraTens (solvers)
MATLAB s ero peanuszanuu Ha KOMIIbIOTEpax
e lcnonbp3oBaHUE HUHTEPIOJIALMOHHOIO MHOIOWIEHAa BTOPOTO TMOPSAKA JJS BBIYMCICHHS
MHTErpayia. BeIBOJ pacue€THBIX COOTHOLIECHU.
e lcnonw3oBanue pemarenss MATLAB - quad.
Pa3nes 4. PenieHue HeJlMHeiHBIX YPABHEHM I YMCIeHHBIMU METOIAMM.
Tema 4.1. Meroxa neneHusi oTpe3ka IOMNOJAM JJIsi PEIICHUsS HEJIMHEHHOro YpaBHEHUS M IPUMEHEHHUE
pemarens (solvers) MATLAB nanst ero peanuzanuu Ha KOMIIbIOTEPax
e  BriBog pacueTHBIX COOTHOUIEHU ./JOCTOMHCTBA M HEJOCTATKU METO1a
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e lcnonw3oBanue pemarenss MATLAB- fzero
Tema 4.2. Metoa KacaTteiabHbIX M METOJ CEKYIUX JJISl PELICHUs HEJIMHEWHOTO YpaBHEHHS M NpUMEHEHHUE
pemarens (solvers) MATLAB nanst ero peanuzanuu Ha KOMIIbIOTEPax

e BriBoa pacueTHBIX COOTHOMIEHHUH .JIOCTOMHCTBA M HEIOCTATKU METO/IA, ;

e Hcnonb3oBanue pemarenss MATLAB - fzero

Tema 4.3. Meroa npocTbix urepauuii u Mmetoj BercreliHa Juid pelieHHs HEITMHEHHOro YypaBHEHUS U
npumeHenue pemarens (solvers) MATLAB nuist ero peanusanuu Ha KOMIbIOTEpax
e BriBoa pacueTHBIX COOTHOMIEHHUH .J[OCTOMHCTBA M HEIOCTATKU METO/1A,;
e Hcnonw3oBanue pemarenss MATLAB - fzero
Pa3nes 5. Pemmienue cucteM HeJlMHelHbIX YPaBHEeHHMI YMCIeHHBIMU MeTOJaMH.
Tewma 5.1. Meton Hetotona-Padcona u npumenenue pewmatens (solvers) MATLAB nis ero peanuszanuu Ha
KOMIIbIOTEpax

e BBIBOJI pacueTHBIX COOTHOLIECHU;

e Hcnonw3zoBanue Gpynkmuii fsolve
Tema 5.2. Meton npocThix utepauuii u npuMmenenue pemarens (solvers) MATLAB nans ero peanuzanuu Ha
KOMIIbIOTEpaXx.

e BBIBOJ pacyeTHBIX COOTHOILIEHUN;

e lcnonw3oBanue pynkunit MATLAB
Paspnen 6. Pemrenue 3a1a4 0JHOMEPHO ONTHMHU3ALUM YMCJICHHBIMUA METOAAMHM.
Tema 6.1. Meroapl ogHOMEpHON ONTUMH3aUUU W NpuMeHeHue pemareneit (solvers) MATLAB s ux
peain3aly Ha KOMIIbIOTEpax.

e ANropuTMBI METOJIOB: JIEJIEHUS OTpe3Ka IOToJjaM, JeJIeHNs Ha TPU paBHBIE YacTH, 30J0TOTO
CeueHus U ¢ npuMeHeHnueM urcen @ubonayuu, peanusaius ux B cpere MATLAB.

e lcnonw3zoBanue ¢pynkuuii fminbnd; cpaBHeHHE METOI0B

Pa3zpnen 7. Pemrenue 3a1a4 MHOrOMEpPHOH ONITUMH3ALMH YUCJIEHHBIMH MEeTOAAMU
Tema 7.1 Metonpl MHOrOMEpPHOW ONTUMHU3aLuu U npuMmeHeHue pemiareneil (solvers) MATLAB ans ux
peayin3aly Ha KOMIIbIOTEpax.

e Pemenue 3agau nuHeinHOro nporpamMMupoBanus (JIII) u HeauHEWHOro mporpaMMHpOBaHUS
(HJIIT) ¢ orpannyenusimu 1-ro u 2-ro poja;

e ANropuTMBI HYJEBOTO U IIEPBOro nopsaka. besrpaniueHTHble U rpaJueHTHbIE METO/IbI TOUCKA
3kcTpemyma. Meroasl ciydaiiHoro noucka. Meroasl Henmpepa-Muna, Xyka-/[xuBca u
mTpadHbIX QYHKIUIE. AITOPUTMBI UX peau3alus

e Hcnonw3oBanue pemareneid fminsearch, linprog, fmincon;

Tema 7.2. MeTtoipl annpoKCUMalMy MPOU3BOJIBHOM (DYHKIIMM ¢ MHOTMMH HE3aBUCHMBIMU T€PEMEHHBIMU U
npuMmeHenue pemarenei (solvers) MATLAB mis ux peanuzanuu Ha KOMIIbIOTEpaXx.

o Pemienue 3aaau annpoxkcuMani MeTo1oM HaumeHbIux kBaaparos (MHK) ¢ orpannyenusimu
1-ro u 2-ro poxa;

e Hcnonw3oBanue pemarenei fminsearch, fmincon.

Paspnen 8. Pemrenne nud¢epeHunanbHbIX ypaBHEHHH YUCJICHHBIME METOJAMM.
Tema 8.1 Metonpl peuieHusi CUCTEM OOBIKHOBEHHBIX IU((epeHLUaIbHbIX YpAaBHEHUHW U MPUMEHEHUE
pewareneii (solvers) MATLAB s ux peanuzanuu Ha KOMIBbIOTEPAX.

o TlocranoBka 3agaun Komm. Meton Oitnepa, meron Pynre-Kyrra; OueHnka norpeuHocTy.

o JKectkue cucrembl aud@epeHIUANbHBIX YpPAaBHEHHM M NPUMEHEHHE SIBHBIX M HESIBHBIX
YHUCJIEHHBIX METOJIOB JIJISl UX PELICHUs

o Pemienue «xpaeBoi 3amaun». MeToJ KOHEUHBIX Pa3HOCTEH, METO/ « MmpucTpenakuny». OueHka
MOTPEIIHOCTH

o Hcnons3oBanue pemareneii ode 45,0de 23

Tema 8.2 Meroabl pemieHuss cucteM JuddepeHLraTIbHbIX YpPAaBHEHUN B YAaCTHBIX MPOU3BOJHBIX U
npuMmeHenue pemarene (solvers) MATLAB st ux peanuzanuu Ha KOMIBIOTEPaAX.

o IlocraHoBKa 3ajauu pELIEHUS ypaBHEHUS MapabOJIMYEecKOro TUIlA Ha IpUMEpe 3aJayu
TEIUIONPOBOJHOCTH U 33JjaHHE HAYaJIbHBIX U TPAaHUYHBIX YCIOBHIA.

e SIBHBIE U HEABHBIN METOJ] CETOK Uis pemieHus. OrieHKa NorpeiHocTu

e Hcnonw3zoBanue Bo3moxkHocTed MATLAB st pemenust nuddepeHnanbHbIX ypaBHEHUH C
YaCTHBIMU MPOU3BOAHBIMU
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3akJ/nloueHue. 3aKIIOUUTENbHAS YacTh 110 TIOIBEICHUIO UTOTOB Kypca.

4 O0beM yueOHOM TMCHUILTHHBI

. O0beM IMCUMIINHBI
Bua yueOHo# padoThbl
3E | Akaj. 4. | AcTp.u4.

O01mas Tpya10eMKOCTh JUCHMIIJIMHbI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexnnn 0,44 16 12
[TpaxTnueckue 3anstus (113) - - -
Jlaboparopusie padots! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 1,67 60 45
KoHnTakTHas camocrositenbHas pabora 167 0,4 0,3
CamocrosTeTpHOE H3y9eHUE Pa3eiioB TUCIUILIAHEL | 59,6 44,7
Buja nToroBoro KOHTpoJIsi: 3ader c oneHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«JIabopaTopHbBIN NPAKTUKYM [0 OPraHU4YeCcKOM XUMUM»

1 Henb AMCHMIVIMHBI — TPUOOPETEHHE CTyJIEHTAaMH OCHOBHBIX 3HAHMM W HABBIKOB JUIf

OCYIICCTBJICHUA CUHTC3a OPraHNYCCKUX BCIICCTB.

L.5.

2 B pe3yabTaTe H3y4eHUs THCHUTIHHBI 00YYAIOIIHIACS TOJIKEH:
Obnadams cneayrOINIMMU KOMIIETCHIMSIME U nHIuKatopamu ux aoctwkenns: VK-1.1; YK-1.4; VK-

3nams:

e TEXHUKY O€30MaCHOCTH B JIAOOPATOPUH OPraHUYECKOH XUMHUH;

e IPUHIIMIIBI 6€3011aCHOTO OOpAIIeHHsI C OPraHUYECKUMHU COEIMHEHUSIMU;

e METO/IbI U BUJIbI XpOMaTOrpaduu JUIst ONpeieIeHUs: COCTaBa peakKLlMOHHOW CMECH;

e TEOPETUYECKHE OCHOBBI CIOCOOOB BBIACIEHUS, OUUCTKH U UICHTU(PHUKAIIMU OPraHUYECKUX BEIIECTB;

 DKCIIEPUMEHTAJIbHbIE METOJIbl MPOBEJACHHSI OPraHMYECKUX peakUuid, MPOTEKAIOUIUX MO Pa3IMYHbIM
MEXaHHU3MaM;

e OCHOBHbIE 00IIIM€ METOIMKH B3aUMHOU TpaHC(opMaluK KJIaCCOB OPraHUYECKUX COETUHEHUN.

Ymemo:

e IPUMEHTh TEOPETUUECKUE 3HAHMSI U SKCIIEPUMEHTAIbHBIE METOJIbl HCCIEI0BAaHUS OpraHUYecKOon
XUMMHU TIPU pEeUICHUH MPOPeCcCHOHAIBbHBIX 3a/1a4;

e chopmynupoBaTh mpobseMy W 00OCHOBAaTH BBHIOOpP MPUOOPOB U HKCIEPUMEHTAIBHBIX METOJIOB
UCCIIEIOBaHUS, IOCTABUTH LIEJIU U 337a4d ¥ HAMETUTh IIyTH UX JOCTUKEHHUS;

e CUHTE3UPOBATh COEIMHEHUS TI0 MPEAJI0KEHHON METOIHKE;

e IIPOBECTHU BBIJICTICHUE U OYMCTKY CUHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUYECKUX 3HAHUU IO
OPraHU4eCcKO XUMUU;

e BEIOMpATh PALIMOHANIBHBIN CIIOCOO BBIJICICHUS U OYUCTKU OPraHUYECKOTO COEIMHEHMUS;

e IIPEJICTABIIATH JJaHHBIE TAOOPATOPHOTO UCCIIEOBAHUS B BUJIE TPAMOTHO O(POPMIIEHHBIX METOMK;

e IPOBOJMTH AHAJIN3 U KPUTUYECKU OIIEHUBATh MOJYYEHHbIEC SKCIIEpUMEHTAIbHbBIE JJaHHbIE, 0000111aTh
U JienaTh 00OCHOBAaHHBIE BBHIBOIBI Ha 0a3e MPOBEAEHHBIX ONBITOB;

e BbIOpaTh CcI0CcO0 MIACHTUPUKALIUN OPTraHUYECKOTO COETUHEHUS.

Braoemy:

e KOMIIJIEKCOM COBPEMEHHBIX 3KCIIEpUMEHTAJIbHBIX METOJOB OpPraHMYECKONW XUMHUHU JUIsl pelIeHUs
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

¢ DKCIEPUMEHTAJIbHBIMU METO/IaMU IIPOBECHUS OPraHUYECKUX CUHTE30B.

e OCHOBHBIMHM METOJAMH UJICHTU(PUKALUU OPTAHUYECKUX COCTUHEHUN

e IprieMaMu 00pabOTKU U BbIJIEJICHHSI CHHTE3UPOBAHHbBIX BEILIECTB;
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3HAaHUSAMHN OCHOBHBIX 3aKOHOB OpFaHH‘IGCKOfI XUMHHN IS conepmaTeanoi/'I HHTCpIpCTAllun
IMOJIYYCHHBIX OKCIICPUMCHTAJIBHBIX PC3YJIbTATOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pa3zoen 1. «Ilpasuna u memoosr pabomul 6 1a60pamopuu OPeaHUYeCKOU XUMULY

1. TlpaBuna 6e3omacHoil paboThl B 1a00paTOPUN OPraHUYECKON XUMUU

besonacHble npuemsl 1 paBuiia paboThl B JIa0OPAaTOPUN OPraHUYECKON XUMUMU.
2. MeTo1b1 paboThI B 1a00PATOPUN OPraHUYECKON XUMHUU

O6mme ™eronsl paboThl B JabopaTopuu opraHudeckodl xumuu. HarpeBanuwe. OxiaxaeHue.
[IepememuBanmue.
3. Jlaboparopnas nocyma, o0opynoBaHue U mpuOOPsHI

[locyna, Hanbonee yacto npumensiemast B jaboparopuu. [Ipubopsl 11t onpenenenys TeMneparypsl
iasnenus. Becel. Tepmomerp. PoTophslit ucnapurens. Pegpakromerp.

Pazoen 2. «Memoowr uoenmuguxayuu, ouucmru u 8bl0eeHUs OP2AHUYECKUX COCOUHEHULL)

1. Xpomatorpadus

WNnentuduxanus opraHuyecKux BEUIECTB MOCPEICTBOM pa3iaudHbIX BuAoB xpomatorpaduu (TCX,
xpomatorpadust Ha Oymare, wuoHooOMeHHass xpomatorpadus, BOIXX). I[Ipumenenne TCX s
UJCHTUPUKAIIMM OPraHUYEeCKUX COEAMHEHUH. AJICOpPOEHTHI M AIIOEHThI, ucnojb3yemble B TCX. BriOop
amoenTa. O6Hapyxenue BeniectB. OOHapyxeHue BemecTB. Koadduuuent ynepxxkupanus. Koapounuent
pacnpenenenusi. Paborta ¢ kanuwuispamu.
2. Merto1bl OUMCTKH KUAKUX BellecTB. [leperonka

DKcTpakuus, s U3BJICYEHMs (BBIACJICHUS) OPraHMYECKOro BEIIEeCTBA M3 BOJbL. DKCTPAKLUS C
ITIOMOIIIBIO JEJIUTEIHON BOPOHKHU. BBICymMBaHMe 3KCTPAkTOB ocymuTeneM. Ileperonka. Buasl neperonku
(bpakimoHHa, BakyyMHasi, IEPeroHKa ¢ Mapom, Mpu aTMOCPEPHOM JaBjeHUN). BrIcymmBanue xKuIKOCTEH.
Ocymutenu. OmnpeneneHue TeMmMIepatypbl KumeHuss M KoddduuueHta nperaomieHus. DOpakiuoHHas
neperonka. Pabora ¢ punprpoBanbHO Oymaroid. OTroHKa pacTBOPUTEIIS.

3. Meroas! 0UMCTKH TBEPABIX BemecTs. [lepekpucrammsanus

Metopl OYMCTKM TBepIAbIX BemiecTB. Bosronka (cyOnumanus). Temmneparypa BO3TOHKH U
TeMIlepaTypa IUIaBJIEHUs, Bo3roHswouerocs BemiectBa. I[IpubGop s  Bosrouku. [lepeocaxnenue.
[lepexpucraumzanus.  Otanel  nepekpucraumszanuu.  [logbop  pactBoputens.  HacwimeHHbIi
pactBop. l'opsiuee QuubTpoBanue, BakyymHas ¢uiabTpauusa. OrmnpeneneHue TeMIEpaTyphbl IUIABJICHUS.
Temneparypa miaBjieHUs CMEIIaHHON TPOOBbI.

Pazoen 3. «Cunme3s opeanuueckux coeOuneruii»

3.1 CunTesbt

[lenu u 3a1aum SKCIIEPUMEHTA B OPraHUYEeCKOM CHHTe3€e. TeopeTnueckue OCHOBBI npoiecca. Beidop
ycioBui peakuuu. Pacder cuHTeza. OOmue mnpaBuia TMOATOTOBKM M IPOBEACHUSI CHHTE3a. |eXHHKa
6e3omacHoct. [lpubop nns npoeaenust cunresa. [IpoBenenue ombitTa. KOHTpodb 3a XOA0OM peakiMH.
Boigenenue, ounmcrtka W aHanu3 npoaykra. CHHTE3bl BELIECTB pA3JIMYHBIX KJIacCOB OPraHMYECKUX
coequHeHuni. [IpoBeneHne 3KCrepruMeHTaIbHbIX METOJIOB UCCIIEIOBAHUS PEAKIU.

[IpoBenenue peakuuii, TPOTEKAOMMX 10 MEXaHU3MAaM:

- HYKJ1€0(DUIIbHOTO 3aMEIIEHUs — CUHTE3 IaJIor €HAIKaHOB;

- HyKJIEO(UIBHOTO MPHUCOEAMHEHUS] — CHUHTE3 CJIOKHBIX 3(UpOB KapOOHOBBIX KHCIOT, aMHJIOB
KapOOHOBBIX KUCJIOT, a30TCOAEPIKAILUX AJIBJAETUIOB U KETOHOB;

- 3JEKTPO(UIBLHOTO 3aMEIleHUsI B apOMaTHUYECKOM DSy — peakluyd HUTPOBaHUS, OpPOMHUpOBaHMS,
Cy1b(pUPOBAHUS;

- peakuuii TMa30TUPOBAHUS U a30COUETaAHUS;

- peakiuii okuciaeHus (CUHTE3 aneToHa, 1,4-0eH30XuHOHA, OCH30MHOM KUCIOTHI) M BOCCTAHOBIICHHUS.

4 O0beM yueOHOI 1 CHUITUHBI.
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. O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThbl
3E | Akaj. 4. | AcTp.u4.

O01mas Tpya0eMKOCTb JUCHMIJIMHbI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlekuuun - - -
[Tpaxtnueckue 3anstus (113) - -
Jlaboparopusie pabotsi (JIP) 0,89 32 24
CamocrosiTeJibHas paboTa 1,11 40 30
KoHTakTHas camocrosiTesnbHas paboTa IN7 0,2 0,15
CaMOCTOSTEIbHOE U3YyUICHUE PA3JICIIOB TUCIUILUINHbL | 39,8 29,85
Buja nToroBoro KOHTpoJIs: 3auér

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«IIpoMbIlILIEHHAS] IKOJIOTH DY

1. Heap auCUMIUIMHBI — TpuoOpeTeHrWe OOydYarIIMMHUCA 3HAHWMM W KOMIICTEHIIUH,
Mpo(ecCHOHATIbHBIX YMEHUH U HaBBIKOB B OO0JACTH OpraHU3allMd MaJIOOTXOJHBIX IPOMBIIIIEHHBIX
IIPOM3BOJICTB HA OCHOBE METOJIOB 00E3BPEKMBAHMSI TBEPABIX, KHUJIKUX M Ta3000pa3HbIX 3arpsA3HSIOMIUX
BEIIECTB.

2.2 B pe3yabTare u3y4eHUs] JUCHHUILIMHBI 00y4AIOLIUIICH JOJIKEH:

Obnadams cneayrOINIMMU KOMIIETEHIIUAMEI U HHAUKaTopaMmu ux noctwkenus: [1K-4.1; T1K-4.2; I1K-
5.3.

3namp:

— OCHOBBI XMMHUYECKHX TEXHOJIOTMH IMPOU3BOJCTB C MO3HMLUNA MX BO3ACUCTBUSI Ha OKPYXKAIOLIYIO
cpeny;

— OCHOBHBIE METO/Ibl 0OpAILIEHUS C TEXHOT€HHBIMH 3arpsI3HAIOIIMMU BEIIECTBAMU;

Ymemon:

— aHaJIM3UPOBATH JAHHBIE [0 HCTOYHUKAM BBIOPOCOB (COPOCOB) 3arps3HSIOIINX BEIIECTB; BBIIEISTh
MIPUOPUTETHBIE 3arPSA3HSIONINE BEIIECTBA U UCTOYHUKH UX BBIOPOCOB (COPOCOB);

— IPOBOJUTH OLIEHKY MPUPOJIOOXPAHHBIX MEPONPUSATHI MO HOPMAaTUBaM MpPENEIbHO JOMYCTHUMbBIX
BBIOPOCOB (COPOCOB) 3arpsI3HAIONINX BEIIECTB U SKOHOMHUUYECKOM 11eTIeCO00Pa3HOCTH UX MPUMEHEHUS,

Bnaoemow:

— HaBbIKAMU COCTaBJICHUS M aHaIU3a NPUHLUIHAIbHBIX TEXHOJOTHYECKHMX CXEM [0 OYHCTKE
BBIOPOCOB (COPOCOB) MPOMBIIIJICHHBIX TPOU3BOJICTB;

— METOJaMM CpPaBHEHMsS BapUAHTOB MPOEKTHBIX pELICHUH, HAIpaBJIEHHBIX HAa JHEPro- Hu
pecypcocOepexxeHne 1 MUHUMU3AIMI0 BO3ACUCTBUS HA OKPYKAIOLIYIO CPENY

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

OcHOBHbBIE XUMHUYECKHE TEXHOJIOTHH U UX BO3JIEHCTBUE HA OKPYXKAIOLIYIO cpeay (B

MIPOU3BO/ICTBE CEPHOM, a30THOU U (POCHOPHOI KHCIOT, MUHEPATHHBIX yI0OpEHUM, MIETI0UeH,

aMMuaKa, CTPOUTENbHBIX MaTepUaIOB, 1EJIII0I03H0-0yMaKHON MPOMBILIIIEHHOCTH UHedTe-

razofo0b14e).
[TpuHIMIBI OpraHu3anuy nepepadoTku, 00e3BPEKUBAHUS U YTHIIU3AIUN OTX0/I0B

OCHOBHBIX ITPOU3BOJICTB B XUMUYECKON, HEPTEXUMUIECKOM, CTPOUTEIHLHOM H JIP. OTPACIISX.

MeTo/1bl OUMCTKH MPOMBIIIIEHHBIX [a30B OT TBEPAbIX YAaCTHUIl U a3p030Jied, OKCUJOB CEpbl U a30Ta,
XJIOp- ¥ PTOpCOaEpKAIIUX Ia30B, OPraHUYECKUX 3arpsA3HSIOIINX BEIIECTB U OKCHJIA yriiepojia. XUMHYECKUE,
(U3UKO-XMMUYECKHE U OMOXMMHUYECKHE METOJIbl OUMCTKU CTOYHBIX BoA. Cuctema cbopa, nmepepaboTku U
00€e3BpEKUBaHNUS TBEP/IbIX TPOMBIIIJIEHHBIX OTXO0I0B.

4. O0beM yueOHOMH THCUMTIIHHBI

Bun yueOHoi padoThl O0beM TUCIUIIINHEI
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3E | Akaa. 4. | AcTp. 4.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[Tpaktnueckue 3anstus (113) 0,44 16 12
CamocrosiTeJibHAs paboTa 1,6 59,6 44,7
CaMocCTOATENTbHOE N3YUCHUE PA3/ICTI0OB JUCIUIUINHBI | 2,60 59,6 44,7
Buabl KOHTpOJIS:
3aueT ¢ oLeHKOM 0,01 0,4 0,3
KoHnTakTHas paboTa — MpOMEKyTOYHAS ATTECTAIHS 0.01 0.4 0.3
Bua nToroBoro KOHTpOJIsi: 3auer ¢ OLEHKOM

AHHOTanus pado4yeid NPOrpaMMbl JUCUMUILJIMHBI

TeopeTuyeckne 0CHOBBI IJHEPIo- U pecypcocOepekeHusi B XUMHYeCKoil TEXHOJIOTNH

1. Heas aucnumiuHbl — CcHOPMUPOBATH YPOBEHb MPO(PECCHOHAIBHON KOMIIETEHTHOCTH,
MO3BOJIAIONINM TPAaMOTHO, C TOYKH 3PEHHS SHEPro- U PecypcoCcOCpeKEeHUs pelaTh MPUKIAIHBIC 331a4u
MIPOMBIIIIJIEHHOTO MacuITala.

2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00y4YaI0OIMIACH OJI2KEeH:

OO6uamath caeAyOMKUMH YHUBEPCATEHBIMA KOMIIETCHIIUSMU U UHIUKATOPAMHU UX JTOCTHKCHHUSI:
VK-1 - VK-1.1, VK-1.2, YK-1 4.

OO6uamate caeayrmuMu Ipo(ecCHOHATbHBIMUA KOMITETCHIIMSMU U MHIANKATOPAMH X JOCTIKCHHUS:
MK-1 - [TIK-1.1, TIK-1.3, TIK-1.4.
MK-3 - [1K-3.2.

3nams:

e TEOPETHYECKHE OCHOBBHI W MaTEMaTHYECKWW ammapaT pacuera W aHaimu3a 3((QEeKTUBHOCTH
WCIIOJIb30BAHMSI SHEPTETUUCCKUX M CHIPEBBIX PECYPCOB Ha OCHOBE MTOHSTHS DKCEPTHH.

Ymemy:

e AHAIM3UPOBATH BEIMYMHY OJKCEPTETHUECKOTO IMOTEHIMAada pPa3Iu4YHBIX HSHEPTOHOCHUTEIICH
XUMHUYECKOTO TIPOU3BOJACTBA HA MPEAMET JOCTOBEPHOCTH M BO3MOXXHOCTH MPAKTHUYECKOU
peanuzanuy;

e TIpeayaraTh IMyTH CHIDKEHHS DHEPro3aTpaT W TMOBBIMICHHUS YHEPreTHYCCKON 3(PHEKTUBHOCTH 3a
CYET MCTOJIb30BaHUsI BTOPUYHBIX 3HEepropecypcoB (BOP);

e CO3/aBaTh TMOKHE PETEHEPAIMOHHBIC TEXHOJIOTHUH C 3aMKHYTOM CTPYKTYPOUM DHEPreTUYECKUX U
MaTepuaIbHBIX TIOTOKOB.

Braoemy:

e KOMIUIEKCHOM METOJMKOW OILIEHKH SHEPTeTUYECKOT0 TMOTEHIHAIa OTXOJI0OB M MPOMEKYTOYHBIX
MPOJAYKTOB XHMHUYECKHX IPOU3BOJCTB (TOPIOYHMX OTXOJOB, Ta30BBIX IOTOKOB HM30BITOYHOTO
JABJICHUS, KUIKAX CTOKOB) Ha MPEAMET WX YTHJIM3AHUH C YIE€TOM SKOJOTHUECKIX KPUTECPHUEB.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Paszgen 1. Bpenenume. TepmoauHaMuyecKass OLEHKA MATePHAJIBbHBIX M JHEPreTHYeCKUX
pecypcoB. OLeHKa JHepropecypcoB Ha OCHOBE NOHSITUS IKCEPIruu.
1. Beenenue B muctunianHy. OCHOBHbIC IOHSTHUS U OTPEICICHUSL.
OcHOBHBIE HaANpPaBJICHUS W MPOOJEMBbI CO3/aHMSI SHEPTETHUECKH BBICOKOI(PPEKTUBHBIX M IKOJIOTUYECKH
O0e3omacHbIXx TexHojoruil. Tumbl mnpeoOpa3oBaHuii sHepruu (mpsmble, nukiInyeckue). Cucrema
nuddepeHInanbHbIX YpaBHEHUH 17151 OTKPBITON PaBHOBECHOM MAaKpOCUCTEMBI.
2. OneHka YHEPropecypcos.
TepmoauHamMuueckas OLEHKAa SHEPropecypcoB CTAallMOHAPHOTO NOTOKa BemiecTBa. lloHsATue sKceprum.
VYcnoBue XuMuuecKoro paBHOBecHs. PacuéT MUHMMAITBHBIX 3aTPaT YHEPTUH B MPOIECCaX KOMIIPEMUPOBAHUS,
paszfiesieHus ra30BbIX CMECEH, MOJIy4eHUS X0I0/1a.
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Pazgen 2. Anaau3 3¢¢eKTHBHOCTH HCIOJb30BAHUA MATEPHAJbHBIX H JHEPreTHYeCKUX

PecypcoB XMMHUYECKOTro pou3BoacTBa. Mojeb peajibHOr0 3JHepronpeodpazoBares.

2.1. AHaim3 3¢ PEKTHUBHOCTH UCIIOJIH30BaHMS PECYPCOB.

Cucrema WHTErpajdbHBIX OAJAHCOBBIX YPAaBHEHUM W KHHETHYCCKUX COOTHOIICHUH [UISI OTKPBITOM
HEPAaBHOBECHOU MaKpOCHUCTEMbI. AHAIMTUYECKOE U YUCIIEHHOE PEIIEHNE ITUX YPABHCHHUI HA OCHOBE MOJICTH
JIOKaJIbHO-PABHOBECHOTO OTMMCAHMS B MIPOLIECCAX TCUCHHS BA3KUX CPEl, TEIJIO- U MacCOOOMEHa.

2.2. MoJiesib peaabHOro SHEPronpeoopa3oBaTes.

Meroanka HMCTOIB30BaHUS YPaBHCHHUM IJIA OmnpeneieHus (pakTUUeCKUX sHeprosarpar. Pacuér BenmnyuuHbI
skceprerrndeckoro KIIJ[ MHOTOCTaAMITHOTO MOTOYHOTO MPOIIECCa.

Pazgen 3. IlpuHuMnbl co3JaHMsi 3HEpPro- M pecypcocOeperalomidXx TeXHOJIOTHId.
NudopmaunoHHbie NOAX0AbI U KPUTEPHUH OLleHKH cTeneHH 3¢ (PeKTUBHOCTH MPOU3BOICTBA B YCJIOBHSAX
COBPEeMEHHOI JKOHOMHUKHU H IKOJOTUM.

3.1. DHepreTUUeCKHii 0ajJaHC XMMHYECKOTO IIPOU3BOACTBA.

CTpyKkTypa TOIUIMBHO-DHEPreTHYECKOTO OajlaHca W CHUCTEMBl JHEProoOECredYeHUs] XHMHYECKOTO
npon3BojicTBa. OO0mas TepMoauHaMuueckas oneHka BOP: MarepuaibHbIX OTXOJI0B, Ta30BBIX MOTOKOB IO/
H30BITOYHBIM JABJICHUEM, TEIIOTHI TEXHOJIOTHYECKHX IIOTOKOB.

3.2. Metoap! noBbIIeHUs 3OGEKTUBHOCTH POU3BOICTBA.

MeTtoap! noBsImeHNs 3G HEKTUBHOCTH MPOLIECCOB YTUIU3AIMHI OTXO/IOB C Y4ETOM IKOJIOTHUECKUX KPUTEPUEB
(Ha mpUMepe CUHTE3a aMMHUaKa, MUPOJIU3a YIIIEBOJI0POI0B, KOHBEPCUHM METaHA BOJISTHBIM TIAPOM).

Pa3znen 4. TexnoJsiorudyeckoe u 3Hepreruyeckoe KOMOMHHUPOBaHUE NPOLECCOB NpeBpalleHUs

JHEPruu U BellecTB.
4.1. ITpuHUMOBL DHEProOOECIEUEHHS NPEANPUITUN XUMUYECKOH MPOMBIILIEHHOCTH.
CuHTE3 TEXHOJIOTHYECKOW M HHEPreTUYeCKOW CHUCTeM KaK OCHOBHOW MPHUHIMI JHEProoOecCreUeHHS.
Oco0OeHHOCTH 3HEPro- M pecypcocOepekeHHs B HU3KOTEMIIEPATYPHBIX IpoIeccax IMOJIY4eHHUs XOJIoAa,
paszeneHus U OYMIICHHS Ta30BBIX CMECEH.
4.2. TIloBeiiienue 3hGhEKTUBHOCTH pabOTEL SHEPIOEMKHUX IIPOU3BOJICTB.
OcHOBHBIE TPOMBIIIICHHBIE CXEMBI TIOJIy4eHHUsI X0J10/1a ¥ TpaHchopmaruu Teria. CpaBHUTEIBHBIA TEXHUKO-
SKOHOMMUECKUN aHanu3 napokommnpeccHoHHbIX (IIKXM) 1 Tennoncnoab3yommx X0n0JuIbHbIX MalIiH.

4. O0beM yueOHOM TUCUMILIUHBI.

. O0beM IMCUMIINHBI
Bua yueOHo# padoThbl

3E | Akaa. 4. | AcTp. 4.
OO61ast TpyA0€MKOCTh TUCIIUTUTHHBI 3 108 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHAas padoTa 1,6 59,6 44,7
CaMocCTOATENTbHOE N3YUYCHUE PA3/ICTI0OB JUCIUIUINHBL | 2,60 59,6 44,7
Buabl KOHTpOJIS:
3aueT ¢ oLeHKOM 0,01 0,4 0,3
KoHTakTHas paboTa — MpOMEKYTOYHAS ATTECTAIHS 0.01 0.4 0.3
Bua nToroBoro KOHTpOJIsi: 3auer ¢ OLEHKOM

AHHOTANUA pado4yeil NPOrpaMMbl AUCHUIIMHbBI
«MarepuajioBeeHue JJIS IHEPro- U pecypcocdeperammx MpoueccoB XuMU4eCKou
TEXHOJOTHHN»

1. Heab aucuUMNIMHBI — TPUOOpPETEHHE CTYJICHTaMH 3HAHWUW, HEOOXOIWMBIX [JII CaMOCTOSITEIBHOTO
penieHus BOMPOCOB, CBS3aHHBIX C BHIOOPOM MAaTE€pPHAIOB JUIsl 000PYIOBAHUSI XUMUYECKUX MPOU3BOJICTB C
Y4ETOM YCIIOBH 3KCILTyaTalluy, a TAK)Ke C MO3ULUNA SHEPrO- U pecypcocOepexeHusl.

2. B pe3yabTaTe M3yUYeHUs] TUCHMILUIUHBI 00y4alOIIUiics 0 MPOrpaMMe MArUCTPATYPhI T0JIKEH:
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Obnadams CIeNyOUTUMHA KOMIETEHITUSIMU

VYK-2.2; VK-2.4; YK-2.10; I1K-1.4; TIK-1.5; TIK-1.6.

3nams:

-Knaccu(ukanuo, CTpyKTypy, COCTaB M CBOMCTBA MaTepUalioB, UCIOJIB3YEMBIX B OCHOBHBIX IIpolieccax
XUMHUYECKUX MPOU3BO/ICTB;

-MapKUpPOBKY MaTepHUajiOB, HUCIOJb3YEMbIX B OCHOBHBIX MpOIlECCaX XMMHUYECKUX IPOU3BOACTB, IIO
POCCUICKIM U MEXAYHAPOJAHBIM CTaHIapTaM;

-OCHOBBI KOPPO3UH METAJIJIOB, IPUHILIMUIIBI K METO/IbI 3aIUTHI OT KOPPO3UH;

-OCHOBHBIE KOHCTPYKLIMOHHbIE U (DYHKIMOHAJIbHBIE MaTE€pHAJIbI, UCIIOJIb3yEMbIE B OCHOBHBIX Mpoleccax
XUMHUYECKUX MPOU3BOJCTB, KOHTPOJIb MaTEpUajoB C MO3ULMHI 3HEPro- M pecypcocOepekeHus Mpu HX
nepepadoTKe;

Ymemo:

-aHANIM3UPOBaTh (PU3UKO-XHUMUYECKUE U MEXaHHUUYECKHUE CBOWCTBA MAaTEPHAJIOB, UCIOJIb3YEMbIX B OCHOBHBIX
rporeccax XMMHUYECKUX MPOU3BOJICTB, UX KOPPO3UOHHYIO CTOMKOCTh U TEXHOJOTUYHOCTB;

- pallMOHAJIBHO 10100paTh KOHCTPYKLIMOHHBIM MaTeprall 115l XUMUKO-TEXHOJIOIMUYECKOI 0 Mpoliecca ¢ y4eToM
METO/I0B 3aLUTHI OT BO3MOKHOT'O BO3/JICHCTBHS TEXHOJIOTUYECKOM Cpe/Ibl.

Braoemy:

-IPOCTEHUIIMMU ONEpalMsIMU OIpPENETICHHs] CBOIICTB MaTEpHUaJIOB, HCIOIb3YEMbIX B OCHOBHBIX IIpolieccax
XUMHUYECKUX TPOU3BOJICTB.

3. Kpartkoe cogep:xaHue JUCHMILITHHbI

Pa3nen 1. Beenenue. ®du3uKo-xuMuyeckne 0CHOBbI MaTepHAJIOBeACHHUS

MarepuanoBeeHie Kak Hayka: IeJHd, 3aJadyd W 3Ha4eHWe aucuuiuimHbl. OOmme TpeboBaHwUs,
IpeIbsABIsSEMble K MaTepUajaM B 3aBUCUMOCTH OT YCJIOBUM HCIOJB30BaHUS WIH dKCIUTyaTauuu. Pazsutue
HayKl 0 MaTtepuanax. Pojib pycCKUX ydeHBIX B Pa3BUTUM HaykH. JlocTkeHus B 001acTH CO3AaHUS HOBBIX
MaTepHUaIoB, TEXHUKO-3KOHOMUYECKAst 3PPEKTUBHOCTh UX MPUMEHEHHs. 3HaUCHHE MaTepUaoB B Pa3BUTUU
XUMHKO-TEXHOJIOTMYECKUX IPOLIECCOB U 00€CIeYeHNH UX 0€30M1aCHOCTH.

OcHOBHbBIE TIOHATUSL O CTPOEHUH, CTPYKTYpE U CBOMCTBax MaTepuanoB. MeTonbl M3yuyeHUsi CTPYKTYphl U
CBOMCTB MaTepHaJiOB.

Crpoenune MarepuanoB. OCHOBHBIE THIIBI KpUCTAITMUECKUX pereTok. Kiaccudukanus KpucTauioB O TUIIAM
CBSA3M. AHM3OTpONMsI CBOMCTB KpuctamioB. CTpoeHHE peajbHBbIX KpUCTALIOB. JlepeKTsl peanbHbIX
KPUCTAJUIOB M WX BJHMSIHUE Ha CBOMCTBa METAUIOB M ciutaBoB. CBolicTBa auciokanmii. Juarpamma
«IJIOTHOCTh  J1€(DeKTOB-IPOYHOCThY». Kpucrammuzanus wmertauioB U cimiiaBoB.  CaMomnpou3BoJIbHAA
Kpuctaym3auusa. HecamonpousBosibHas Kpuctamuzanus. AMopgHble MaTepHalibl. AJUIOTPONUYECKHE
MIPEBPALLEHUS METAILIOB.

CpoiictBa matepuanoB. Ilokazatenu cBoiictB. Knaccudukanus cpoiictB. Mexanudeckue, (usndeckue,
XMUMHMYECKHE, SKCIUTyaTallHOHHBIE U TEXHOJOTMYeCKHe CBOIcTBa MarepuaiioB. [lokazarenn MexaHHYECKUX
CBOMCTB, OIpeeNseMble MPU CTATUYECKUX HCIBITAHUSX Ha pacTshDKeHHe M u3rud. Meroabl ornpeseneHus
TBepAOCTH MaTepuanoB. llokasaTenn MeXaHWYECKUX CBOMCTB, ONpeleNsieMble NpU JAMHAMUYECKHX U
LHUKINYECKUX UCIIBITAHUSX.

OcHOBBI TeopuH CIUIaBOB. JlMarpamMmbl COCTOSHMS CIUIaBOB. TepMuHBI U ompeneneHus. JluarpaMmbl —
«cocTaB-cBOMCTBO». a30BbI COCTaB CILIAaBOB. 3aBUCHMOCTh MEXJy CBOMCTBAMM CIUIAaBOB U THUIIOM
nuarpammsl coctosinus. [Ipasuno H.C. Kypuakosa.

Paszpgen 2. Meraniimyeckue MaTepHabl

Xene3o u cruaBbl Ha ero ocHoBe. Ctanu U uyryHsl. JKenesoyriaepoauctsie cruiaBbl. CTPYKTYpBI CILJIaBOB
&Keye30-yriepos. JluarpaMMbl COCTOSIHUSL Kejle30-LIeMeHTUT. KoMmoHeHThl, ¢a3bl U CTPYKTypHbIE
COCTaBJISAOLIME CTAJIEH U OEJIbIX YYT'YHOB.

KoHcTpyKkiimoHHble MeTaUIMYECKUe MaTepualibl. YTJIepOoAUCThIEe U JiernpoBaHHble ctanu. Knaccuduxamms
CTaJieH, Olpe/ielIeHHEe MOHATHS KauecTBa cTalu (TpeOOBaHUs K KauecTBY). BiusHue yriaepoaa 1 HOCTOSTHHBIX
(TEXHOJIOTUYECKUX) MpHUMEcel Ha KaueCTBO CTaJld, METOJbl YIYYIIEHUs KayecTBa CTaIH (IOBBILICHHE €€
KOHCTPYKLIMOHHOW MPOYHOCTH). BiinsHME JIerupyomux 3JIeMEHTOB Ha CBOWCTBA cTaiu. KOHCTPYKIIMOHHbIE
cranu. lHcTpymMeHTanbHble ctan. Kinaccudukanus yriepoaucThiX U JIETUPOBAHHBIX cTajeil. MapkupoBka
crasieit UyryHsl u TBepble ciiaBbl. CBolicTBa M HazHaueHue 4yryHa. [Iponecc rpaduruszanmu. YyryHsl
cepeble, Oenble, KOBKUE, BBICOKOTIPOYHBIE, UX CBOMCTBA, 00J1acTh IPUMEHEHUSI, MAPKUPOBKA.
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Tepmuueckas 00padoTka. Teopus u mpakTHKa TEPMUIECKON U XMMUKO-TEPMHUUECKOM 00pabOTKH METAIIIIOB U
crutaBoB. [lpupona, MexaHU3M M YCIOBMSI NPOTEKaHMSI CTPYKTYpPHBIX IIpeBpallleHud B cTaiau. Bumisl
TepMuueckoir 0opadoTku ctanu: oTxkur I u Il pona, MOTHBIN U HEMOTHBIA OTXKUT, HOPMAJIU3AIIKS, 3aKaIKa,
OTITYCK. 3aKaJIMBAaEMOCTb U IPOKAJIMBAEMOCTb cTallel. BinsiHre TepMuueckoit 00paboTKM Ha MEXaHHUYECKHE
cBoiicTBa cranu. PU3nMYECKHe OCHOBBI XMMHUKO-TepMudeckoil oOpaboTku. duddy3snonHoe HacblieHHEe
MIOBEPXHOCTU CTaIM HemeTallaMu. Buael n cnocoObl neMeHnTanuu. AzotupoBanue craiu. duddysuonnas
MeTtayun3anus. IoHHast XMMUKO-TepMudecKas 00padoTka.
[{BeTHBIE MeTaJUIbI U CIUIaBbl HAa UX OCHOBE. OOIIas XapakTepUCTUKa U KJIaCCU(PHUKAIUI MEIHBIX CIIJIaBOB.
Jlatryamn, OpoH3BI, MeIHO-HUKeNEBble cIuiaBbl. OOmas XapakTepUCTHKAa AIIOMHUHUEBBIX CILJIABOB.
JlepopMmupyemblie aqlOMUHUEBBIE CIUIABbI, JIUTEHHbIE AIIOMHHHEBBIE CIUIaBbl. OOIIas XxapakTepUCTHUKa
MarHueBbIX cIU1aBoB. Jledhopmupyembie MarHueBbie cIiiaBbl. JIuTeiiHble MarHueBbl€ CIUIaBbl. TUTaH U CILIaBbI
Ha OCHOBE THTaHa. BiusHuE JErupyromux 3JI€MEHTOB Ha CTPYKTYpY U CBOMCTBAa TUTAHOBBIX CIIJIaBOB.
bepumnii u crimaBel Ha €ro oCHOBE. TyroriaBkue MeTasuibl M CIUIaBbl HA UX OCHOBE.
[TopomikoBbie MeTAJIIMUECKHE MaTepHalibl. MaTepuabl ¢ 0COOBIMU 3JIEKTPUUECKUMU CBONCTBAMHU.
Paspnen 3. OcHoBBI KOPPO3MHU MeTAJLI0B. [IpMHIMIIBI 1 METOABI 32A1UMTHI OT KOPPO3HUH.
OcHoBHbIE TpUYUHBI KOppo3uu MeTauioB. Ilokazatenn koppos3uu. Kitaccudukanus Koppo3MOHHBIX
npoueccoB. Xumuueckas Koppos3us. ['azoBas kopposus. Kopposust B KHAKOCTAX — HEIIEKTPOJIHUTAX.
DnexTpoxuMuueckas kopposus. Kuneruka anekrpoxuMuyeckoil koppo3uu. Koppos3ust MeTamioB B yCIOBUSAX
TEXHOJIOTUYECKHUX CPEJl XUMUYECKUX ITPOU3BOJICTB.
[IpyHOKNIBI ¥ METOIBI 3aIMTBI OT KOppOo3uu. KOppO3MOHHOCTOWKNE METAINIMYECKHE U HEMETAJUIMYECKHE
MaTtepuaiabl. MeTo bl 3alUThl MAalIMH U alNapaToB XMMHYECKUX MPOU3BOJICTB OT KOppo3uu. MHruOuTopbl
KOPPO3UHU. DNEKTPOXUMHUYECKas 3alUTa. 3aIIUTHBIE TOKPBITHUS.
Pa3nen 4. HemeTanimueckue MaTepuaJibl
Marepuansl Ha OCHOBE BBICOKOMOJIEKYISPHBIX coeAuHeHuid. CTpoeHHe U CBOMCTBA IOJIMMEPOB.
TepmopeakTHBHBIE U TepMoOIUIacTUYHbIE Nojumepbl. CTpoeHue u cBoicTBa MiuactMacc. OCHOBHbIE
Pa3HOBUHOCTHU MPOMBILIUIEHHBIX OJUMEPOB U IU1acTMacc. ['7a30HanoJIHEeHHbIE MJ1aCTMACCHI.
Oco0OeHHOCTH CTPOEHHUS, CBOICTBA PE3MHOBBIX MaTepuaioB. Pe3uHbl 00IIero Ha3HaueHus, ClelUalbHbIE
pe3UHBbI U 00JaCTU UX MPUMEHEHUSI.
Jlakokpacounsie matepuainsl (JIKM). OcnoBubie Buasl JIKM. Kpacku, naku, TpyHTOBKa, IITIATICBKA.
Kepamuueckue Marepuanbsl. KoOHCTpyKIMOHHAs, HWHCTPYMEHTaJbHAsi M TEXHUYECKass KepaMHuKa.
Heopraanueckoe crexino. Kimaccudukanus CTEKOa MO Ha3HAYCHHIO U 00yacTh mpuMeHeHus. CuTasuibl.
I'padut. Acbect. CBoiicTBa 1 00JaCTH TPUMEHEHUSI.
CMma3ouHble Macia, MJIAaCTHYECKHE CMas3K, TBEpAble CMa3ouyHble MaTepuaibl. CMa304HO-OXJIaXAAIONIKE
AKUIKOCTH.
JlpeBecHble KOHCTPYKIIMOHHBIE MaTE€pPHAIbI.
AHTUOPUKIIMOHHBIE METAJUTMYECKHUE U HEMETAJUIMYECKUE MaTepUabl.
Komno3zunmonnsie matepuansl (KM). O6mmas xapakTepucTuka KOMIO3UIIMOHHBIX MaTepuaioB. JucnepcHo-
ynpoueHHbie KM, crmoucteie KM, Bosmokaucteie KM. KoMIO3UIIMOHHBIE MaTeprUalibl HA METAJUIMYECKOU U
HeMeTainueckoil ocHoBe. CAIl (criedyeHHblE aTIOMHUHHUEBBIE MOPOLIKH). APMHPOBAHHBIE MOJIMMEpPHBIE
Matepuaisl. Kepamuueckre KOMIIO3UIIMOHHBIE MaTepUalbl. YTJIEpOAHbIE KOMIIO3UIIMOHHBIE MaTEPUAIIbI.
[ToHsATHS O HAHOTEXHOJIOTUSAX, HAHOMAaTepHaJax.
Pa3nes 5. JxoHoOMHU4YecKkH 000CHOBaHHBII BHIOOP MaTepHAaJIOB.
Bb160p KOHCTPYKIIMOHHBIX MaTEpUANIOB JUIsl KOHKPETHOTO TEXHOJIOIMYECKOTO Ipoliecca. Berbop Marepuasnos
Uis 00OpyIOBaHHUS XMMHUYECKUX MpOU3BOACTB. Kpurtepum u airoputM BbpIOOpa KOHCTPYKIMOHHBIX
MaTepUagoB. DKOJIOTMYECKUE U HKOHOMUYECKUE aCIEeKThl MAaTEPHAJIOBEICHUS U 3alUThl MaTEpPUAJIOB OT
KOppO3uH.

4. O0beM yueOHOM THCHMTIIHHBI

O0BEM TUCIUATUIMHBI

Buner yue6HOM paboThI
3E Akan.u. | Actp.u.
OO0uiasi TPy10€eMKOCTh JUCIHUIJIMHBI 10 Y4e0HOMY ILUIAHY 3 108 81
KonTrakTHasi padoTa - ayIMTOPHBIE 3AHATHS: 1,3 48 36
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Jlexuuu (Jlek) 0,9 32 24
[Tpaktnueckue 3anstus (113) 0,4 16 12
CamocrositesbHas padora (CP): 1,7 60 45
KonrtakTHas camocrositenbHas paboTa R 0,2 0,15
CamMocTOATEeTbHOE U3YUCHUE Pa3/IeiOB AUCIUIUIHHBI ’ 59.8 44,85
Bua koHTpoJsn: 3auer

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
DJIEKTPOTEXHMKA U NPOMBIILIEHHAS JJIeKTPOHUKA

1. Heap aucuumIMHbl — (QOopMUpPOBaHHE y OOYYAIONIUXCS KOMIICTCHIIMHM, OO0ECTICUMBAIOIINX
TEOPETUYECKYI0 M IPAKTHUECKYI0 MOATOTOBKY BBIIYCKHUKA, YMEIOIIET0 BBIOMpATh M 3KCILUIyaTHPOBAaTh
AJIEKTPOTEXHUYECKHUE U AJIEKTPOHHBIE YCTPOICTBA, BJIAJICIOLIET0 HABBIKAMHU HCIIOJIb30BAHUSI COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH /Il aBTOMAaTU3UPOBAHHOTO MOJEIMPOBAHUS U pacuéra dJIEKTPUUECKUX U
AIEKTPOHHBIX LIETEH.

2. B pe3syabTaTe u3yyeHUs] JUCHUILINHBI 00yYAIOLIUIICA JOJIKEH:
Ob6naaath ciaenyOIUMH YHUBEPCAIbHBIMU KOMIIETEHIUMSAMU U UHIUKATOPAMU UX TOCTHXKEHUS:
YK-2 - VK-2.1, YK-2.6.
Ob6naaath ciaenyromUMI NPOPECCUOHATbHBIMA KOMIIETEHUUSIMU U MHAUKATOPAMU UX JTIOCTHXKEHUS:
MK-1 - [TK-1.3.
3namo:
OCHOBHBIE MOHATUS, ONIPEIEICHUS U 3aKOHbI JIEKTPUUECKUX LIETIeH;
METO/1bl aBTOMATU3HPOBAHHOI'O MOJEJIIMPOBAHUS, aHAIN3a U pacuéra Ieneil MOCTOSIHHOTO U NEPEMEHHOTO
TOKOB, METOJOJIOTHIO AIEKTPOTEXHUUECKUX N3MEPEHHUII;
YCTPOMCTBO M  NPUHIMIBI  pabOThl  AJIEKTPOTEXHUYECKOIO M AJIEKTPOHHOro  oOopyaoBaHus,
TpaHCPOPMATOPOB, IIEKTPUUECKUX MAIINH, HCTOYHUKOB IMUTAHUSI.
Ymemo:
MPUMEHSTh TEXHOJIOTUM aBTOMATHU3MPOBAHHOTO MOJEIMPOBAHUS, aHAINW3a, pacuyéra M HKCIUTyaTalluH
AIIEKTPUYECKHUX CETEH, MPOMBIIIEHHOTO 3JIEKTPOOOOPYAOBAHUS U AIEKTPOHHBIX IPUOOPOB;
BBIOMPATh AJIEKTPOTEXHUUECKOE U 3JIEKTPOHHOE OO0OpYyIOBaHUE Ul PELICHHs 3ajJad MPOEKTUPOBAHUS U
pealin3ali XUMUKO-TEXHOJIOTHYECKUX IIPOLECCOB U MTPOU3BO/ICTB.
Bnaoemuv:
- METOJaMH MOJEIMPOBAHUS U pacy€Ta MEKTPUUECKUX U AIIEKTPOHHBIX LIETIEH;
- HaBBIKAMH [TPAKTUUECKON pabOThI C 3JEKTPUUECKOH anmapaTypoi U 3JIEKTPOHHBIMHU YCTPONHCTBAMHU.
3. Kpartkoe cogep:xaHue TUCUMILIHHbI.
Beenenmne. [Ipenmer, OCHOBHbBIE MMOHATHS, METOJIOJOTUS SJIEKTPOTEXHUKH U MPOMBILIUIEHHON JIEKTPOHUKH.
KpaTtkue ucropudeckue ceneHus. 3ajaud U MECTO JUCUUIUIMHBI B HOJrOTOBKE OakallaBpa XUMHYECKOMN
TEXHOJIOTUHU.
PA3JEJI 1. JIEKTPUHYECKHE IEITH
1. Ocnosnvie onpedenenus, onucanus napamempos u Menmooos pacuéma 31eKmpuiecKux yenei

OcHOBHbIE MOHATUS U 0003HAUYECHUSI AIEKTPUUECKUX BEJIUYUH U DJIEMEHTOB UIEKTPUYECKUX IIereit
(I'OCT 19880-74, T'OCT 1492-77, T'OCT 2.730-73, T'OCT 1494-77). WcTOYHMKM W TNPUEMHUKU
aneKTpudeckoil sHepruu. OCHOBBI 3iekTpobOe3omacHOCTH. CXEeMbl 3aMEIICHUs] AICKTPOTEXHUUYCCKUX
YCTPOWCTB.

OcHOBHBIE TIOHATHS TEOpPUHU JIJeKTpuueckux Ienedd. Krnaccudukamus uenen: JIUHEHHBIE U
HEJIMHEWHbIE, HEPAa3BETBJICHHbIE U PAa3BETBJICHHBIE, C OJHUM M HECKOJbKUMHU HCTOYHUKAMM IUTAHUS, C
COCpPE0TOUYEHHBIMU U PACIIPEICICHHBIMU TAPAMETPAMH.

OcCHOBHbIE TNPUHIUINBI, TEOPEMbl M 3aKOHBI JJEKTPOTEXHUKHU. [IpuHIMI HEnmpepbIBHOCTH
(3aMKHYTOCTH) AJIEKTPHYECKOTO TOKA M MarHUTHOTO 1moToka. 3akoHsl Oma u Kupxroda.

Meto 1l MOZIETUPOBaHNS, aHAJIM3a U pacdy€Ta JIMHEWHBIX AJIEKTPUYECKUX IIeTel MOCTOSIHHOTO TOKa.
AnHanu3 U pacyé€T pa3BETBJICHHBIX JJEKTPUUYECKUX LIENeld ¢ HECKOJbKMMM HCTOYHHKAMM MHUTAHUS ITyTEM
COCTaBJICHUSI U PpEUICHHUs] CUCTEM ypaBHEHUHN mno 3akoHaMm Kupxroda, npuMeHeHus METOJ0B Y3JIOBBIX
MOTEHIIMAJIOB U SKBUBAJIEHTHOTO aKTUBHOTO JIBYXITOJIFOCHHKA.

106



OcHoBHbIE CBOMCTBAa M 00JacTM NPUMEHEHUS MOCTOBBIX IE€Neil, MOTEHIMOMETPOB, JeJIUTENeH
HaNpPsDKEHUS U TOKa.
MatpuryHas 3anuch ypaBHEHHH 1ienei B 000011eHHBIX popMax.

2. Inekmpuyeckue uzmepenus u npuoopvl

MeTonpl  M3MEpPEHHsS]  AJIEKTPUYECKMX  BEJIIMYMH: TMpsIMble M KOCBEHHbIE. AHAJIOrOBbIE
AJIEKTPOU3MEPUTENIbHBIE U LU(PPOBBIE IEKTPOHHbIE MPUOOPHI: YCTPOMCTBO, MPUHIUI JEHCTBUS, 00J1aCTH
npuMeHeHus. V3MepeHue 37eKTpUUeCKUX BEJIMYMH: TOKOB, HANpPSDKEHUN, COMPOTHBIEHUN, MOIIHOCTH U
SHEpruu.

3. Ananu3 u pacuém NUHENHBIX Yeneil nepeMeHH020 MOKa

CriocoObl mpejcTaBiieHuss (B BHJIE BPEMEHHBIX JUarpaMM, BEKTOPOB, KOMIUJIEKCHBIX YHCEN) H
napaMmeTpsl (aMIUIUTYZa, YacToTa, HayanbHas ¢a3a) CHHycouAalbHbIX QyHKIMH. MrHOBEHHOE, cpeaHee U
NeUCTBYIOLIEEe 3HAUEHUSI IEPEMEHHOTO CHHYCOUAAIBHOTO TOKA (HAIPSHKEHUS).

AKTUBHOE, PEaKTUBHOE U TOJIHOE CONPOTHUBIICHUS BeTBU. Da30BbIe COOTHOIIEHUS MEXKIY TOKOM U
HanpspKkeHreM. MOIIHOCTh B LEeMsixX nepeMeHHoro toka. Koaddurment monmoctu (cos($p)) u ero TeXHUKO-
HKOHOMMYECKOE 3HAUCHHUE.

[Ipumenenue anreOpbl KOMIUIEKCHBIX YHUCENl B 3JeKTpoTexHuke. KoMmIiuiekcHbIi MeTo] pacuéra
JUHENHBIX CXeM Ieneil mepeMeHHoro Toka. KoMIiekcHoe cOnpOoTUBIIEHUE U KOMIUIEKCHAs! IPOBOJUMOCTh
BeTBU. KoMIIekcHass MOITHOCTh U 0ajaHC MOIIHOCTH B LIETISIX IEPEMEHHOTO CUHYCOUJAIIBHOTO TOKA.

Pe3oHaHCHBIE SIBICHUS B 3JIEKTPUYECKHX LIETIAX, YCIOBUS BO3HUKHOBEHUS, IPAKTUUYECKOE 3HAUCHHUE.
Pe3onanc HanpspkeHMil 1 TOKOB. HacTOTHBIE CBOMCTBA IeNed NEpeMEHHOro Toka. [IoHATHe O JIMHEWHBIX
4eThIpEXMoIocHUKaX. [loHsTHE 00 AJIEKTPUYECKUX LENsAX ¢ UHAYKTUBHON (MarHuTHOM) CBA3BIO.

Ananus u pacu€r Tpéx(dazHbIX Leneil nepeMeHHOro Toka. JaemMeHThl Tpéxdaszubix ueneit. CrnocoObl
n300paxeHuss U coequHeHus pa3 Tpéx(a3sHOro UCTOUHMKA MUTAHUS U MPUEMHUKOB sHepruu. CoenruHeHue
OTpeOUTENeN MEKTPOIHEPTUH 3BE3A0M U TPEYrOJbHUKOM. TpEX- U 4eThIPEXNPOBOIHBIE CXEMbI MUTAHUS
npueMHUKOB. HasHauenue HeWTpaspbHOrO mpoBoaa. MomrHocTh Tpéxdasznoi menu. Kosddunuent
MOIIHOCTH. TexHrka 0€30MacHOCTU IPU HKCIUTYaTallul YCTPOUCTB B TPEX(Pa3HBIX EMIX.

[Ipumenenue Jis aBTOMATU3HPOBAHHOIO MOJEIMPOBAHUS M pacuéra Lened MNporpaMMHBIX
MPOJIYKTOB, pa3pabOTaHHBIX Ha Kadepe, a Takxke makeToB mporpamm «Multisimy», «Mathcady, «Excel».

PA3JEJ II. 2JIEKTPOMATHHUTHBIE YCTPOHCTBA H 3JIEKTPHYECKHE MAIITHHBI
2.1. Tpancghopmamoput

Haznauenne u oOnactu mnpuMeHEHUs TpaHc)OpMATOpPOB. YCTpPOWCTBO U NPHUHLHUI JEHCTBUS
oaHo(dazHoro Tpanchopmaropa.

AHanus3 3J1eKTPOMarHUTHBIX MPOLIECCOB B TpaHChOpMAaTOpe, CXeMa 3aMeleHUS.

[Torepu oHeprum B Tpanchopmarope. Buemnme xapaktepuctuku. IlacmopTHple maHHBIC
TpaHcpopMaTopa U ONpeesIeHe HOMUHAILHOTO TOKA, TOKa KOPOTKOI'O 3aMbIKaHUS B IEPBUYHOIN 0OMOTKE U
W3MEHEHHUsI HallPSDKEHUS Ha BTOPUYHON OOMOTKE.

2.2. AcunxponHule Mawiunsl

YCTpoHCTBO M NPUHIMI AEUCTBUS TPEX(PA3HOTO aCHHXPOHHOTO 3JIeKTpoaBuraresns. Bpaiatomeecs
MarHutHoe moje craropa. MarautHoe mosie mamuabl. DJIC oOMoTOK cTratopa u portopa. CKOJbXKEHHUE.
YacToTa BpaiieHus poTopa. IJIEeKTPOMarHUTHBIA MOMEHT. MeXaHW4YeCcKue U paboune XapaKTEPUCTHKU.

DHeprerudeckue nuarpaMmmsl. [lacnoptHeie JaHHbIE.

[lyck acMHXpOHHBIX ABUTaTelel ¢ KOPOTKO3aMKHYTBHIM M (ha3HbIM poTopoM. PeBepcupoBanue u
peryJupoBaHUE YAaCTOThI BpaLIEHHs pOTOPA.

PA3JEJI III. OCHOBbI DJIEKTPOHHKH
3.1. Dnemenmnasn 6aza co8pEeMEHHBIX IJ1IEKMPOHHBIX YCMPOUCH 8
YcnoBHbie 0003HAYCHMS, PUHIINI JCHCTBUSA, XapaKTEPUCTUKN U Ha3HAYCHHE MOJTYITPOBOHIUKOBBIX
JTMO/I0B, TPAH3UCTOPOB, THPHUCTOPOB.
HNHTerpanpHbie MUKPOCXEMBI, UX HA3HAUCHUE, KJIaCCU(PHUKAIIUA U MAapKUPOBKA.
3.2. Ucmoynuku émopuunozo 31eKmponumanus u ycuiumenu
INEeKMPUYECKUX CUZHAI08
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[TonynpoBOAHUKOBBIE BBIIPSIMUTENN: KIAaCCU(pUKALUs, OCHOBHBIE IapaMeTphl. JIEKTPUUYECKUE
CXEMbI U MIPUHIUI paOOThI BHIIPSIMUTENS. DIEKTPUUECKUE (PUIBTPBHI.

Knaccudukanus u OCHOBHbIE XapaKTEpPUCTUKM YyCHiIHUTElIeH. AHaiau3 paboThl OAHOKACKAIHBIX U
MHOTOKACKaJHbIX ycuinTene. OOpaTHbIE CBSI3U B ONEPAL[MOHHBIX YCUIIUTEINSX, X BIMSHUE Ha MapaMeTpsl
U XapakTepucTuku ycuiautens. OCHOBHBIE TUIIBI ycuinuTenel Ha 6aze OY.

4. O0beM yueOHOM THCUMILINHBI.

. O0beM IMCUMIINHBI
Bua yueOHo# padoThl
3E | Akaj. 4. | AcTp. 4.

OO61ast TpyA0€MKOCTh AUCITUTUTHHBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,4 16 12
Jlaboparopusie 3ansTus (J13) 0,9 32 24
CamocrositesabHas padora (CP) 1,67 60 45
KoHnTpoabsHbie paboTh 0,56 20 15
KonrakTHas camocrositenpHas paboTa L11 0.4 0,3
CaMOCTOSATEIBHOE H3YYEHHUE PA3JICIIOB TUCIUIUIAHE | 39,6 29,7
Bu uTOroBOro KOHTPOJIs: 3auer ¢ oneHKOit

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«HCTpyMEHTAJIbHbIE METO/Ibl XUMHYECKOT 0
aHAJIN3a B OXpPaHe OKPYKAKIIeH cpeabl U
PalMOHAJIBLHOM HCIOJIb30BAHUM MPUPOTHBIX
pecypcoB»

1 Heap QUCUMIUIMHBI — TIPHOOpPETECHUE OOYYAIONIUMHUCS 3HAHWK W KOMIIETEHIIUH 10 OCHOBHBIM
IpyNIaM HMHCTPYMEHTANbHBIX ((PU3MKO-XMMUYECKMX U (U3MYECKUX) METOJO0B XMMHUYECKOIrO aHalln3a
(MMXA), nanbosee NMpoOKO MPUMEHSEMBIX B IPOMBIILIJIEHHOCTH U UCCIIEI0BATENIbCKON padoTe.

2 B pe3yabTaTe H3yYeHUs THCHUTIHHBI 00YYAIOIIUICS T0I/KEH:
Obnadams CIeNyONUMA KOMIIETSHITUSMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:
IIK-2.1; T1IK-2.2; TIK-2.3

3nams:
— T€OpETUYECKrEe OCHOBBI MeTOJI0B UMXA;
- Ipo1iecchl GOPMHUPOBAHUS AHATUTUYECKOTO CUTHANIA B pa3nuuHbix UMXA;
— paccMOTpEHHE MPUHIIMIIOB U3MEPEHUI B CTaHJapTHBIX Ipubopax;
— ocHoBbI MeTposiorun UMXA B cootBeTcTBUM ¢ pekomeHaauusmu MHOTTAK;
Ymemo:
e TIPUMEHATh NPUOOpPETEHHBbIE NPAKTHUUECKUE HABBIKU B MNPO(ECCHOHATBHOM JESATEIBHOCTH JUIS
penieHuss KOHKPETHBIX aHAJIMTUYECKUX 3a/1a4;
e MPOBOJUTH OOOCHOBAaHHBIK BBIOOp METOAA aHAIM3a C YYETOM Leled M O0COOEHHOCTEW JaHHOU
MPAaKTUYECKOM 3a/1a4u;
e IIPOBOJUTH PACUYEThl HA OCHOBE MPOBEICHHBIX UCCIEIOBAaHUN;
e IIPOBOJUTH METPOJIOTMYECKYIO OLICHKY PE3YyJIbTaTOB KOJUYECTBEHHOTO XMMUYECKOTO aHAIN3a
Braoemy:
e OCHOBaMH METPOJIOTUYECKOW OLIEHKH PE3yJIbTAaTOB KOJIMYECTBEHHOTO XMMHUUYECKOTO AHAJIN3A;
e IIpUEMaMHU MHTEPIPETALMH PE3yIbTaTOB aHAIN3a HA OCHOBE KBAIMMETPUUYECKHUX OLIEHOK;
e METOJOJIOTMEH HHCTPYMEHTAJNBHBIX M  (U3UKO-XMMHYECKMX METOJO0B aHalu3a, IIHPOKO
HCIIOJIb3YEMBIX B COBPEMEHHON aHAIMTUYECKON NIPAKTUKE

3 Kparkoe coaepxanue TUCUMIIIMHBI
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Pa3zoen I. CriekTpanbHbIe METO/IBI aHATH3A

Obmas xapaktepuctuka @XMA. OcCHOBHbIE MCTOYHHMKHU IMOTIPELIHOCTEH pe3yabTaTOB aHalu3a U
croco0Obl X oneHkH. OneHka npesesna oOHapyKeHHs ¢ UCIoJib30BaHueM Gopmysisl Kaiizepa u crangapTHOrO
OTKJIOHEHHUS MUHUMANIbHOTO neTektupyemoro curdana nmo MIOITAK. JluneiHspli 1uamna3oH onpeaensieMbIx
KoHUeHTpauuid. CrtanaapTHeie o0pa3bl cocTaBa. OCHOBHbIE aHAIUTUKOMETPOJIOIMUYECKUE XApaKTEPUCTHKU
METOJIOB M pEe3ylIbTaTOB aHalINW3a, CHOCOObI MX OLEHKU: IHpenaesn OOHapyKeHUs, KOIPPUIUEHT
YyBCTBUTEJILHOCTHU, I'PAHULIBI JIMANIa30HOB ONPEAESEMBIX COJEPKAHUN, CEIEKTUBHOCTD, MPEIIU3UOHHOCTD,
MIPaBUJIBHOCTD, 3KCIIPECCHOCTh. MeToabl po60oTOOpa, pa3aeaeHus 1 KOHLIEHTPUPOBAHUS BEIIECTB.

Metononorus @OXMA. Ilpuembl KOJWYECTBEHHBIX H3MEpEeHUN (METoJ TIpajgyHpOBOYHOMN
3aBUCHUMOCTH,. BHEILIHETO U BHYTPEHHETO CTaHAapTa, METO] A00aBOK). AHAJIUTUUYECKUE U METPOJIOTHYECKHE
XapaKTEPUCTUKU Pa3JIMYHbIX MHCTPYMEHTAJIbHbIX MeToJ0B. [loHsATHE 00 aTTecTOBaHHOM METOJMKE.
[IpoGnemsl BeIOOpa MeToa ananuza. O6o0mmennblie ceenenus o 'OCT P UCO 5725 (2002).

OO01as XapaKTepUCTUKa CIIEKTPAIbHBIX METOJI0B aHanu3a. Kinaccudukanus crieKTpaibHbIX METOJIOB
aHanuza. [lomyueHue XUMUKO-aHATUTHYECKOW HMH(OpMAIMM IpPU B3aUMOJEHCTBUM 3IIEKTPOMArHUTHOTO
U3JIy4YeHUsl C BEUIECTBOM. ATOMHAas M MOJEKYJISIpHAsl CHEKTPOCKOMNHs. AOCOPOIIMOHHBIE U 3MUCCUOHHbIE
METO/Ibl aHAJIN3a.

ATOMHO-3MHUCCUOHHBIM CHEKTPAJIbHBIA aHAIN3. TeopeTHYeckre OCHOBBI ATOMHO-3MHCCHOHHOTO
CHEeKTpajpbHOrOo  aHanus3a. lcrounuku Bo3OykaeHus crekTpoB. KauecTBeHHas  XapaKTepUCTHKA
aHAJIMTUYECKOTO CUrHaja. IHTEHCUBHOCTh CHEKTPalIbHBIX JINHUN KaK Mepa CoJepKaHHs dJIEMEHTa B pooe.
@dakTophl, BIUAIOIINE HA UHTEHCUBHOCTb CIEKTPaibHBIX JHUHUHA. CHEeKTpajbHble MPUOOPBHI U CIOCOOBI
perucTpanuy CHeKTpa. pacliM@poBKAa SMUCCHOHHBIX CIHEKTPOB M HAECHTU(UKALMS 3JIEMEHTOB MO HX
CHeKTpaM. ATOMHO-3MHCCHOHHBIN aHAJIM3 C MHJIYKTUBHO CBSI3aHHOM IutazMoil. KosmuecTBeHHBIN aHAIN3.
ATOMHO-3MHUCCHOHHAsl poToMETpus 1aMeHu. ['a30Bble MIaMeHa Kak BUJIbI HU3KOTEMIIEPATYpPHOH IJIa3MBbl.
biok-cxema miiamennoro ¢potomerpa. Bo3M0oXXHOCTH METO/Ia M €r0 OrpaHrYeHUs.. AHUOHHBIM M KATHOHHBIN
addexTrr. ObIacTH TPUMEHEHUS.

AToMHO-a0copOIMonHas cnekrpomerpus. OOmas XapakTepuUCTHKa METOJa W aHAIMTHYECKOTO
curHana. llornoimieHrne 3M€KTPOMAarHUTHOTO H3Iy4YeHHUs CBOOOAHBIMU aToMaMmu. biok-cxema mpubopa.
HcTounnku MoHOXpoMatuyeckoro usnydeHus. CrnocoOsl aromuzanuu npoosl. CpaBHEHHE aHATUTUYECKUX
XapaKTEPUCTHK METOJIOB aTOMHON aOCOpPOIIMU U aTOMHOW SMHUCCHH.

AHanuTudeckas — MOJIEKYJSIpHas ~ CHEKTpockomus.  MeToabl  ONTHYECKOM  MOJIEKYJSIPHOU
CHEKTPOCKONUHU. XapaKTepUCTUKa aHAIMTUYECKOro curHaia. [lornomienne 3IeKTpOMarHuTHOTO U3JTy4eHuUs
MOJIEKyJIaMH. DJIEKTPOHHBIE TEPEX0/Ibl U CIEKTPHl MOTJIOMIEHU MoJIeKyl. 3akoH byrepa-JlamOepta-bepa.
Mousipabiii k03 uument mnornomeHus. CrnekTpooToMeTpuuecKuid U (POTOMETPUYECKUN aHaIM3.
OnTuMu3anus yCJIOBHM aHAIMTHUYECKHX ompeaeneHuil. OTKIOHEHHS OT 3akoHa byrepa-JlamGepta-bepa.
Annaparypa ans CeKTpo- U ¢poTromMeTpuyeckux uzMepeHuil. ToyHOCTh pe3ynbTaToB (OTOMETPUUYECKUX
onpenenenuit. uddepennuansuas poromerpus. MeToapl CIEKTPOPOTOMETPUIECKOTO TUTPOBAHHUS.

Onyopumerpuueckuii  aHanmu3. [lpupoma  aHAIMTHYECKOTO  CHUTHaANAa  (DIyopeclueHIMH U
docdhopecneniini. KBaHTOBBIM M SHEPreTHUUECKH BBIXOAbL. DaKTOPHI, BIUSAIOMINE HAa WHTEHCHBHOCTH
¢bnyopecuenuu. TemnepaTypHoe U KOHIIEHTPAILIMOHHOE TyLLIEHUE (IIYyOpECHEHIMH. 3epKalbHas CUMMETPUS
CIIEKTPOB MOTJIOIEHHs U HciycKaHus (mpaBuio JleBmnHa). 3akoH BaBunoBa. Cxema diayopumeTpuieckux
n3MepeHuil. BpiOOp NEpBUYHOrO W BTOPUYHOIO CBETOQMIBTPOB. ['pagyMpoBoyHas 3aBUCUMOCTb U
KOJINYECTBEHHBIN aHAJIN3.

TypOugumerpudeckuii 1 HePeIOMETPUISCKU METONbl aHanu3a. PaccesHune cBeTa QUCTIEPCHBIMU
cucreMamu. CBsA3b ONTHYECKON IUIOTHOCTU JUCHEPCHON CHUCTEMBI C KOHIIEHTpAlMeW OIpeaensieMoro
BemecTBa. Koadduuuent myrHoctu cucremsl. TeopeTrnueckue OCHOBBI TYpOUAUMETPUN U HE(PETOMETPHUH.
VYpaHenue Poanes. CpaBHUTENbHas XapaKTEPUCTHUKA AHAIUTUYECKUX CHUTHAJIOB B TYpOUAUMETPUU U
Hedenomerpun. TpeOoBaHus, NPEAbIBIIEMbIE K HCIIOIb3YEMbIM aHAIMTUYECKUM PEAKLIUSM.

Pa3zoen 2. DnexTpoXxuMHUUECKHE METO/IbI aHAIHM3a

OOmrasi xapakTEepUCTHKAa DJIEKTPOXHMMHUYECKHX METOJIOB aHaiM3a © WX KiIaccHuUKaIus.
Knaccudukanus 31€KTpoI0B B 3JIEKTPOXUMUYECKUX METoax aHanu3a. [lonsipusyembie 1 HEMOJIIPU3yeMble
a5eKkTpoabl. Mcnonp3yeMble XUMUUECKUE U AJIEKTPOXUMHUUYECKHUE PEAKIMH, TPeOOBAHUS, MPEIbABISEMbIE K
9TUM peakuusim. BozmoxHoctrn D XMA.

Kongykromerpust M KOHJIyKTOMETpHUYecKoe TUTpoBaHue. OOmas XapakTepuCTUKa METOJa.
AHanUTUYECKUH CUTHAJ B KOHIYKTOMETPHUH. YJelibHas U SKBUBAJICHTHAs JEKTPOIPOBOJAHOCTh PacCTBOPOB
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anektponnutoB. [loaBmwkHOCTH MOHOB. [IpsiMas KOHIYKTOMETpHUS M KOHIYKTOMETPUUYECKOE TUTPOBAHUE.
Kpussie TurpoBanus. ®axTopsl, BIUAOLME HA BUJ KPUBBIX TUTpoBaHus. [IpuHIMnuanbHas cxeMa yCTaHOBKU
Ui KOHJIYKTOMETPUUYECKUX H3MEpPEHUH, HCIOJIb3yeMble EeKTpoabl. Bo3moxkHoctu Mmetona. IIpumepst
onpeneneHui. BeicokouacToTHOE TUTpOBaHue. Bo3MokHOCTH MeTOA.

[ToTeHrMOMETpUSI M MOTEHUUMOMETPUUYECKOE TUTPOBaHHUE. VIHIMKATOPHBIE AJIEKTPOJABI U 3JIEKTPOIbI
cpaBHeHudA. lloTeHumanm »sneKkTpona Kak aHaIUTHUYEeCKMid curHain. HMonomerpusd. JIOHHAaHOBCKMH U
¢ dy3uoHHbIN noTeHuansl. Kiiaccuukanys nOHOCEIEKTUBHBIX 3JIEKTPOI0B. YpaBHeHue Hukosbckoro-
DOiizenmMana. MeTo1bl KOJIMUYECTBEHHBIX ONPENEICHUH U yCI0BUS UX IpuMeHeHusd. [Ipsmast moTeHuromMerpust
(pH-metpusi, wuonomerpusi). Bosmoxxnoctu wMeroma. Metonbl TuTpoBaHus. (OO0paboTka KPUBBIX
MOTEHIIMOMETPUYECKOTO TUTPOBAHMUS.

Bonsramnepomerpuueckue Mmeroabl aHanuza. Kitaccuueckas mnomsporpadus. Ilonspo-rpammsl.
WuTepnperanus nonsporpaMM. OCTaTOYHBIA U KOHJIEHCATOPHBIA TOKU. YpaBHEHHUE MOJSpOorpapuueckoit
BOJHBI  [elipoBckoro-MnpkoBuua. [loTeHnman TOJMYBOJIHBI KAaK  KAayeCTBEHHAs  XapaKTEpUCTUKA
aHAJIMTUYECKOTO curHaia. BeiOop u HazHayeHue nossiporpaduueckoro ¢ona. [penensusiit Auppy3noHHbIN
TOK KaK KOJIMYECTBEHHAsl XapaKTePUCTHKA aHAJIUTHUYECKOrO CHUrHaia. AMIIEpOMETPUYECKOE THUTPOBAHHE.
OOmiasi xapakTepuCTUKa METOJia U aHAJUTHYECKOro CurHaiga. BwiOop yciioBuil aMmepoMeTpU4ecKHX
n3mepeHuil. [IpuHnunmaneHas cxema aMIiepoMeTpUYecKoro TutpoBanus. Kpusbeie tutpoBanus. [Ipumepst
[IPaKTUYECKOTIO UCII0JIb30BAHUS METO/1A.

Kynonomerpruueckuii MeTo1 aHanu3a

Knaccudukanus metooB Kynonomerpun. KoindecTBo 35eKTprUuecTBa Kak aHAIMTUYECKUI CUTHAIL.
[Ipsimast KynoHOMETpUs M KYJIOHOMETPHYECKOE€ TUTpoBaHME. PacueT KojudecTBa 53JIEKTPUUECTBA,
3aTpau€HHOT0 Ha JJIEKTPOXUMHUYECKyr peakuuto. KyrnoHomerpuueckoe tutpoBanue. BpiObop Toka
anekrposinza. [IpuHLIMNUanbHas cxeMa yCTaHOBKU JJIsl KYJIOHOMETpUUYEcKOoro TuTpoBaHus. [Ipaktuueckoe
MPUMEHEHHE METoJa. OIJIEKTpOTrpaBUMETpUYecKuil aHamu3. OOmas XapakTepucThKa MeEToJa |
aHAJIUTUYECKOTO CUTHAJIA.

Pa3zoen 3. Xpomarorpaduueckre METOIbI

Obas XapakTepuCcTUKa XpoMmaTorpapuuecKux METO/I0B. Teoperuueckue OCHOBBI
xpomaTtorpauueckux MerofoB. Xpomarorpamma. Ilapamerpsl ynepkuBanusg. KauecTBeHHas u
KOJIMYECTBEHHAsl XapaKTEPUCTUKU aHAJIUTHUYECKOrO CHUTHaja B KOJOHOYHOM Xpomarorpapuu. Pusnko-
XMUMHUYECKHE OCHOBBI Xpomarorpagudeckoro mnpouecca. Knaccuduxamuss mMerofoB xpomartorpaduu Imo
arperaTHOMy COCTOSIHMIO a3, TI0 MEXaHU3MY pasJelieHus U crnoco0y odopmiieHus mpouecca. CTeneHb
pasneneHuss U KpUTepuil cenekTuBHOCTU. Kputepuii pasmeneHus. OnTuMu3anusi MPOIECCOB Pa3IeICHHS
cmeceil BeuiectB. Koadduuuent pacnpenenenus. OcHoBHOEe ypaBHeHHE xpomaTtorpaduu. CBs3b (opMbI
BBIXOJTHOM KpPUBOI C M30TEPMOM pacnpeesieHns B KOJOHOYHOU xpomartorpaduu. BeicoTa, sKkBUBaieHTHas
Teopernyeckoi Tapenke. Kunernueckas teopust xpomarorpapuu. YpasHenue Ban-/leemrepa.

lNazoxkuakoctHast xpomarorpadus. OOmias xapakrtepucTuka Meronaa. llpuHnunuanbHas cxema
ra3zoBoro xpomarorpada. YCcTpoiicTBO U Ha3HaU€HUE y3/10B Xpomarorpada. TpeOoBaHus, TPEIbIBISIEMbIE K
HENOJBWKHON W mnoaBwxkHOM ¢azaMm. [letexkTopbl. Meroabl HISHTU(GUKAIUU BEUIECTB B Ta30BOM
xpomatorpadpuu. MneHTupuKanus KOMIIOHEHTOB pa3fefisieMbIX CMeced € MOMOUIbIO JOorapu(MHUYECKUX
UHJEKCOB ynepkuBaHus. CriocoObl KOJIMYECTBEHHOTO aHaiu3a. [Ipumepbl MpakTH4YEeCKOro HCIOIb30BaHUS
ra3zoBoil xpomaTorpaduu.

Kunkoctnas  xpomarorpadus. Krnaccudukamuss METOIOB  KHUAKOCTHOM  XpomaTorpaduu.
OcoOennoctu BOXX. [IpunnunuanbHas cxema KUAKOCTHOTro Xxpomarorpada. Turmsl gerekropoB B BOXKX.
Kunxocraoanacopobunonnas BOXKX. HopmanbHo-(a3oBbiii U oOpaiieHo-(ha30Bblil BapuaHTbl: COPOEHTHI,
ANIOGHTHI, paslenseMble BellecTBa. YpaBHeHue Hoxca. MeTtonsl uIeHTHQUKAMU — BEIIECTB U
KoJimuecTBeHHOTO aHaym3a B BOXKX. [Ipumepsr npakTudeckoro ucnoib3oBanust BOXKX. Pacnpenenurensuas
OymaxHast xpomarorpagus. KauecTBeHHass U KOJMUYECTBEHHAs! XapaKTEPUCTUKU aHAIUTUYECKOTO CHTHaJja.
O6macte npumenenus. ['enb-xpomarorpadus. IlonBwknas u HenmoaBwxkHas ¢daszpl. OOmee ypaBHEHHE,
OMHCHIBAIOIlEE  Ipolecc reinb-xpomarorpadguu. Bo3moxHocTu  renb-xpomatorpadguu. Ilpumepst
MIPaKTUYECKOI0 UcIoJib30BaHus. MlonHooOMenHas 1 noHHast xpomartorpadus. TpeOoBaHus, NpeabsBISIEMbIE K
peakuusiM HOHHOro ooMeHa. OcoOeHHOCTH HOHOOOMEHHON Xpomarorpaduu. Koncranta noHHoro oOMeHa.
M3otepmbl noHHoro ooOmena. Karnonutsl u anuonutbl. Kosdduuuenr cenextuBHocTH. HoHHas
xpomatorpadus. biok-cxema noHHOro xpomarorpada. Paznensromipe W KOMIEHCAI[MOHHBIE KOJIOHKU.
AHanuTuyeckue BO3MOXKHOCTH METOA.
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ABTOMAaTHYECKMI M aBTOMATH3WMPOBaHHBIM aHanmu3. [Ipyrume weronael aHammsa. JluckpeTHbie
aBTOMarnyeckue aHanu3artopel. [IpuHnun neiictBusa. HenpepblBHBIM NPOTOYHBIM AHAIW3 W IPOTOYHO-
WHKEKITMOHHBIA aHanu3. [loHarne 00 aHaimMTH4YecKOW Macc-crnekrpomeTpuu. CylniHOCTh MeToAa. AHaIu3
OpraHMYECKUX BEIIECTB. DJIEMEHTHBIN aHAU3.

4 O0beM yueOHOM TMCHMILTHHBI

. O0beM IMCUMIINHBI
Buja yueOHo# padoThbl

3E | Akaj. 4. | AcTp.u4.
O01mas Tpya10eMKOCTh JUCHMIJIMHbBI 4 144 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHUS: 1,34 48,4 36,3
Jlexinm 0,45 16 12
[TpaxTueckue 3anstus (113) - - -
Jlaboparopusie padboTs! (JIP) 0,89 32 24
CamocrosiTeJibHAs padoTa 2,65 95,6 71,7
KonTakTHas camocTosTenpHas paboTa

2,65
CamMocTosATeTpHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 95,6 71,7
By MTOroBOro KOHTPOJIs: 3ader c oleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«HdopManiuOHHbIE TEXHOJIOT MM

1 Heap AMCUMIUIMHBI — TOATOTOBKA CTYIACHTOB B 00JIacTH MHGOPMAIIMOHHOTO COTIPOBOXKICHUS
HAay4YHOU JEATEIIbHOCTH, TMPUBUTHE HABBIKOB CAMOCTOSITEIBHOTO TOWCKAa XUMUYECKOW HHGPOpManuu B
Pa3IUYHBIX UCTOYHUKAX.

2 B pe3ysbrare U3y4eHHs] AMCHUIIMHBI 00YYAIOIIMIACS JOJI5KEeH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMHU UX TOCTH)KCHUSI:

VYK-1.1; YK-1.2; VK-1.3.

3nams:

- OCHOBHBIE COCTaBJIAIONIME WH(DOPMAITMOHHOTO OOECTICUCHHS MpOIecca COMPOBOXKICHUS HAYIHOM
NEeSTETLHOCTH, TIOHATHS U TEPMUHBI;

- OCHOBHBIE OTE€YECTBEHHbIE U 3apy0eKHbIe HCTOYHUKHU POodUIbHON HHPOpMaLUK;

- 0011Me IPUHLHUIIBI [T0JTy4eHusl, 00pabOTKU U aHaIM3a HayYHOU MH(OpMaLuu;

Ymemo:

- BBIJICTSATh KOHKPETHbIE WH(OPMAIMOHHBIC TEXHOJIOTHH, HEOOXOAUMBIC Il MH(OPMAIMOHHOTO
obecrieueHust pa3IMuYHbIX HAYIHBIX MTOTPEOHOCTEH;

- HaxXoAWTh TNPOPWIbHYIO HHPOPMAIMI0O B Pa3IMYHBIX OTEUECTBEHHBIX H  3apyOEKHBIX
MH(POPMAITMOHHBIX MaCCUBAX;

- 00pabaTbIBaTh U aHATU3UPOBATH JTAHHBIC C IIEJIBIO BBISIBJICHUS PEICBAHTHON HH(MOPMAIIHH,

Braoems:

- 3HaHUSIMM O COBPEMEHHBIX aBTOMATH3WPOBAHHBIX HH(POPMAIIMOHHO-TIONCKOBBIX CHCTEMAaX
(AUIIC), ux BO3MOXKHOCTSIX, CIIOCO0aX B3aUMOJICHCTBHUS C HUMU;

- MPAaKTUYECKUMHU  HaBBIKAMH  WH(GOPMAIIMOHHOTO  TMOWCKa €  TIOMOIIBIO  TEXHOJIOTHI
TEIIEKOMMYHHUKAITMOHHOTO J0CTYyNa U MIHTEepHET-TeXHOJIOTHif;

- OCHOBHBIMH TMOJXOJaMHU [iJIsl aHajlu3a TOJIYUYCHHOW J/JaHHBIX M HCIOJIB30BAaHUA HMX B CBOEH
po¢hecCHOHANTBHOM JIeATETLHOCTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. Ocnosnvie nonamua u mepmunsl. I'ocyoapcmeennan cucmema Hay4yHo-mexHu4ecKoil
ungopmayuu. Hugpopmayuonnsvie uzoanus u bazvt oannoix.

1.1. O6mue cBeneHusi, onpeaejleHusi, MOHATHS B 00JacTH MH(POPMALMOHHBIX TEXHOJOTHH M
uH(popMalMOHHBIX cucTeM. Paccesnue u crapenue nHpopmaiuu. Crenuduka nHbpopMaluu 1Mo XUMHUH U
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xumudeckor texnosnoruu. Uudpopmanmonnsie cucremsl (MC) un undopmarmonnsie Texnonaoruu. CTpykTypa
n knaccupukanus WC. Otanbl pa3BuTus HMHPOPMALMOHHBIX TEXHOJOTWH. Buasl uHOOpMAMOHHBIX
texHosjorui. Mupopmanmonusie pecypcbl. ABTOMaTHU3MPOBAHHbIE MH(POPMAIIMOHHO-TIOMCKOBBIE CHCTEMBbI
(AUIIC). [unanoroBble TIOUCKOBBIE CHUCTEMbl: OCHOBHBIE (YHKIMM U BO3MOXHOCTH, CIIOCOOBI
noctyna. OCHOBHbIE KOMIIOHEHTHI TEJIEKOMMYHUKAalIMOHHOTO aoctyna k pecypcam AUIIC. Anroputm
MH(OPMALIMOHHOTO TOHMCKAa B pEeXHUME TejenocTyna. BbplOOp JeKCHMYecKUX eIUHMI], HCHOJIb30BaHHUE
JIOTUYECKUX U MO3ULMOHHBIX oriepatopoB. MHGOpMaMOHHO-TOMCKOBBIN s3bIK. JIOrHKa U CTpaTerus noucka.

1.2. PedepaTuBHbIC JKypHAJIbI. Onucanue OCHOBHBIX CyILIECTBYIOIIUX 0a3
naHHbIX. PedepatuBHnbie xypHaisl: PedeparuBubiii xxypHan «Xumus», «Chemical Abstracts». Ctpykrypa,
yKa3aTeiu, aifOPUTMBbI pa3IudHbIX BUA0B noucka. basel nanneix (b/1). banku nanueix. Ctpykrypa, pyHkuuu,
HazHauenue. Tumsl 0a3 JaHHLIX U OAHKOB JAaHHBIX.

Paszoen 2. Hugpopmayuonnsie pecypcol cemu Internet. Omeyecmeennule ucmoYHUKU UHGOpmayuu
O XUMUU U CMENHCHBIM 001aCmAM.

2.1. AUIIC Bcepoccuiickoro HHCTUTYTa Hay4YHOH U TexHu4eckoil nHGopmauuu (BUHUTH) u
AMIIC STN-International. OcuoBusie ba3br nanasix BUHUTU. [IpeamerHnoe copepxanue U HaIOJTHEHUE.
Crpykrypa nokymentoB B bJI BUHUTU. MndopmanuonHo-nonuckoBslil s3bIK. llonckoBas crparterwus.
NudopmanronHo-nouckosast cucremMa STN-International. OcobGennoctu AMIIC STN-International.
Opranu3zanus 1 BO3MOKHOCTH noucka. Paszmunbie Buap! noucka: (STN-easy, STN Express, STN on the Web
U Jp.).

2.2. Buabl HCTOYHHKOB MHpOpMANMH, HWHIAEKCHI IUTHPOBAHHUA, KJIACCH(PUKATOPDI,
TeMaTH4YeCKHil MOUCK. 3HAKOMCTBO C OCHOBHBIMHU BHUJAaMU HCTOYHMKOB HH(pOpPMAIMH: MOHOTpaduu,
JyccepTaluy, aBropedeparsl, CTaTbd, NATEHThI, JENOHWPOBAHHBIE PYKOIMCH, TE3UCHl KOH(EpeHIuH,
ceTeBble MyOJNMKALMM, CTaHIApThl U T.M. OCOOEHHOCTH OQOPMIICHHS CCHUJIOK Ha JaHHbIE HCTOYHMKHU.
Ucnonw3oBanne orteuectBeHHbIXx 0a3 nmanueix PI'b, I'TIHTB, BUHWUTU, PHB u nap. Mcnomns3oBanue
BO3MOXHOCTel 6ubnuoteku eLibrary. Unnekcol nutupoBanus. TeMaTndeckuil Mouck.

Pazoen 3. Hugpopmayuonnsie pecypcot cemu Internet. 3apyoescnvie ucmounuku uHgopmayuu no
XUMUU U CMENHCHBIM 001ACMAM.

3.1. OO630p cymecTByOmMX 3apy0e:kHbIX HHGPOPMAIUOHHBIX HCTOYHUKOB B 00JaCTH
XMMHMH, XMMHYeCKON TeXHOJOTUHM U CMEKHBbIX HAYK. VIHPOpMaIIMOHHbIE OPTAJIbl U CAalThl AIEKTPOHHBIX
W3IaHHI: CalT AJIEKTPOHHBIX JKYPHAJIOB AMEPUKAHCKOTO XHMHUYECKOro oOmiectBa, mopran Informaworld
m3natenbctBa  TAYLOR&FRANCIS, undopmauuonnsnii nopran SCIENCE DIRECT wu3narenbctBa
ELSEVIER, noprans! uzgarensct8 SPRINGER, WILLEY &SONS u nip.

3.2. UndopmanuonHbie BO3MOKHOCTH Science Direct 1 3JIeKTPOHHOT 0 M31aHUSI AMEPHKAHCKOI0
XHMHUYecKoro odmecrBa. Science Direct: moMcKkoBbI UHTEPPEIC, MONCKOBBINA S3bIK, HAYKOMETPHUECKUE
(GYHKIMM, TOTOJHUTENbHbIE (PYHKUUU. DIEKTPOHHBbIE M3JaHUS AMEPUKAHCKOTO XMMHYECKOro OOIIEecTBa.
O6mas xapakrepuctuka. Mupopmarmonnsie u monckoBbie BO3MOKHOCTH. [TorsiTue DOI. [ToncKoBEIi S3BIK.

3.3. 3apyOexnble HH(POPMAIUOHHbIE CHCTEMbI arperaTopbl HayYHO-T€XHHYECKOM
uHopMmanuu. Arperatopsl HaydyHO-TexHUYecKoU mHpopmarnuu Reaxys, Web of Science, Scopus, Google
Academy. Unnekcel nutrpoBanus. TeMaTUueCKHil MOUCK.

Pazoen 4. Hcmounuku namenmHuou unHgopmayuu.

4.1. OcHoBHbIe NOHATHS O00bEKTOB MHTE/LIEKTYaJlbHOW coO0cTBeHHOCTH. [loHATHE 00BEKTOB
MHTEJUIEKTYyalbHOM coOcTBeHHOCTH. [laTeHTHas noKyMeHTalus Kak UH(QOpMaIMOHHbIH MaccuB. OCHOBHbIE
MIOHSATHUS U OTIpe/ieTieHus B 00acTu nmaTeHToBeAeHH. OOBEeKThI n300peTeHui. [laTeHTHOE 3aKOHO1aTEIBCTBO.
Mexnynapoanas natentHas kinaccudukanus (MIIK). [Tatentapiil monck. OCOOEHHOCTH U BUIBI IOMCKA.

4.2. OreyecTBeHHble U 3apy0e:KHble ABTOMATH3HPOBAHHBbIE HH(POPMALMOHHO-TIOMCKOBbIE
CHCTEMBbI MATEHTHOW HHPopMauMu. XapaKTEpPUCTHKA, OPraHHU3alus, BO3MOKHOCTM ITOMCKA. bJ]
®enepanbHoro uHctutyra npombinuieHHON coOctBeHHOCcTH (PUIIC). CoctaB M BO3MOXKHOCTH JIOCTYIIA.
Crpykrypa natentHoro gokymenta B bJI. B/l Amepukanckoro nateHTHoro BegomctBa United States Patent
and Trademark Office (USPTO). Cocras b/l USPTO. Bo3moxHoctu nocrtyna. CTpykTypa HaT€HTHOIO
nokymenta B BJ[. BJI ESPACENET. Komneknus narentneix bJI ESPACENET. Bo3moxxnoctu mgoctyna.
Crpykrypa nareHTHOro 1okymeHnTta B bJl. Bubl 1 BO3MOKHOCTH MOUCKA.

Pazoen 5. Humepnem Kax mexHo102us u UHGOPMauuoHHbLIL pecypc.

5.1. NHTepHeT KaK TexHOJ0Tusl. VCcrmoap30BaHNe TEXHOJIOTMU BEOMHApOB B Y4EOHOM IpoIlecCe.
CoBMecTHas paboTa HaJl JOKYMEHTaMU U OpraHU3allid COBMECTHOI'O OHJIAMH MPOCTpaHCTBA AJIsi HAyYHOU
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pabotel. DddexT camoopraHuzanuu B TIOOATBHONW KOMIIBIOTEPHOM CETH. XapaKTepUCTHUKA COIMATBHBIX
cereil. [lonstue o 6morocdepe. Mcnonb3oBanue cucreMm KoHTposist Bepcuit GiHub. Buibl monckoBbIX MaiuH.
CtpykTypa v MPUHIUT PAOOTHI TOUCKOBBIX MaIITHH.

5.2. [louckoBbIe cHCTEMBbI M JHIIUKJI0NeAnYecKkHe nopTaJbl [louckoas cuctema Google. [Ipuemsr
noucka uapopmarmu. Cepsucel nopraia Google. DnexrponHas noura Gmail u cepuc GoogleTalk. ITouck
HayyHoU nHpopmanuu B GoogleScholar. ABToMaTnueckuii mepeBoAYMK BEO-CTpaHUL. DHIUKIIONEINUYECKHE
noptansl Uutepuer. Texnonorus Wiki. Mctopus BO3HUKHOBEHUS U CTPYKTypa CBOOOTHOM SHIMKIIONEINN
Wikipedia.

OO611ee KOJIMYECTBO Pa3/IeiioB 5.

4 O0beM yueOHOI 11 CHUIIUHBI.

. O0beM IMCUMIINHBI
Buja yueOHo# padoThbl
3E | Akaj. 4. | AcTp.4.

O01mas TpyA10eMKOCTb JUCHHUIJIMHbI 3 108 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexnnn 0,44 16 12
ITpaxTnueckue 3anstus (113) 0,89 32 24
CamocrosiTesibHasi paboTa 1,67 60 45
KonrtakTHas camocrositenbHas paboTa 1,67 0,2 0,15
CamMocTosATeTpHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 59,8 44,85
Bua konTpoJsn: 3auer

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«IIpoexkTHpOBaHHUE MPOLECCOB U ANMAPATOB XUMMYECKOH TEXHOJIOT MM

1. Hesab IMCHUIIMHBI - CYIIECTBEHHO PACIINPUTh, CHCTEMaTH3UPOBATh U UCTIOJIH30BATh Ha MPAKTHKE
3HaHUH OCHOB THAPABINYECKHUX, TEIJIOBBIX M MAacCCOOOMEHHBIX IPOIECCOB XHMHUYECKOH TEXHOJIOTHH,
MTO3BOJISIFOIIMX BBIMTYCKHUKAM OCYILECTBISTh HAY4YHO- HCCIEIOBATEIbCKYIO U MPAKTHYECKYI0 paldoTy Ha
MPEIIPUSATHIX.

2. B pe3yabTaTe H3y4eHus AMCHUILIMHBI 00YYAKOMIMICS TOJIKEeH:

OO6nanmath ciaenyrIUMI YHUBEPCATbHBIMA KOMIIETEHIIMSIMA U HHIMKATOPAMHU MX JIOCTHIKCHHS:

YK-2 - VK-2.1; VK-2.2; VK-2.3; YK-2.5; YK-2.6; YK-2.7; YK-2.8; VK-2.10.
YK-4 - YK-4.2.

OO6nanmath ciaenyromumMi Mpo(ecCHOHaTBHBIME KOMITIETEHITHSIMA U HHIUKATOPAMHU MX JIOCTHKCHHS:
MK-1 - TIK-1.1.
3uame::

- METObl pacyeTa TeIio- U MacCOOOMEHHBIX anapaToB;
- OCHOBHBIC TIPUHIIHITBI OPTaHU3AINHY TPOIIECCOB XUMUYECKON TEXHOJIOTHH;
- TUTIOBBIE MTPOIECCH XUMHUYECKOM TEXHOJIOTHH, COOTBETCTBYIONIHE allllapaThl U METOJIbI X PacyeTa;
- METOJbl COCTABJICHUS TEXHOJOTUYECKHX CXEM C HAHECEHHEM BCEX allapaTosB.
Ymemn:

- COCTaBJISITh MaTE€PHUAIIbHBIE U TEIJIOBbIE OaJIaHCHI JUIsl CUCTEM I'a3-KUKOCTb;

- paccuMThHIBaTh MapaMeTPbl TEIJI0- 1 MACCOOOMEHHOTO 000PYA0BAHUS U HACOCOB;

- oAOUpaTh CTaHAAPTHOE 000PYAOBAHHE, UCTIOIB3YEMOE B XMMHUUECKON IPOMBIILIIIEHHOCTH.
Bnaoems
- METOJIOJIOTHEN pacyeTa OCHOBHBIX TApaMETPOB IHIPOMEXaHMUECKUX, TETTIOBBIX U MacCOOOMEHHBIX
MIPOLIECCOB;
- OCHOBaMH MPaBUIHHOIO N0100pa TEIJI0 U MaCCOOOMEHHOT0 000pyI0BaHNUS;

- METOJJaMH COCTaBJICHHS TEXHOJIOTUYECKUX CXEM U rpapruecKoro n300paxeHusi OCHOBHOTO 000py/10BaHUS.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.
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Beenenne. ®u3nko-xuMu4ecKre OCHOBBI U OCOOEHHOCTHU YCIOBUM IPOBEACHUS IIpoIiecca pa3iesieHus
KUJKUX TOMOTEHHBIX cMmeceil pektuduxamnueil. Onucanve NPUHIUNHAIBHON CXEMbl PEKTU(PHUKAIIMOHHOMN
YCTAaHOBKHM HENpPEPbIBHOTO JeicTBUsA. CpaBHeHHE U O0JIaCTM NPUMEHEHHUs HAacaJOYHbIX U TapenbyaThIX
KoJIoHH. [TocTpoeHne paBHOBECHOM IMHUHM HA OCHOBE MOJIyY€HHBIX MHAWBHIyaJIbHBIX 3aJaHUM.

Paspnen 1. Pacuér pekTuuKaMOHHON KOJIOHHBI.

1.1. Pacuyét Haca104HO peKTH(HUKANMOHHOM KOJOHHBI HENPEPbIBHOIO AeiicTBUA (/151 TPeX
pa3MepoB HaCaKH).

MarepuanbHbIil 0anaHCc KOJIOHHBL. Pacuér MuHuMansHOTO U padouero (iaermoBoro uncia. [locrpoenue
pabounx yuHUN. Pacuér ckopocTu mapoB M JuaMerpa KOJOHHBL. OmpeneneHue BbICOTHI HACaJKHU I10
MOAU(PHUIMPOBAHHOMY ypaBHEHHMIO Maccoomnepenauu. OmpezeneHue OOIIET0 YUCIAa U BBICOTHI E€IUHUIL
nepeHoca. Pacuér ruipaBinyeckoro COnpoTUBICHUS HACAIKH.

1.2. Pacuyér TapenbyaToil peKTHPUKALMOHHON KOJIOHHbI HENIPEPBIBHOI'O AEHCTBHUS.

[IpenBaputenbHblii BBIOOp Tapenok. MaTepualibHbI OalaHC KOJOHHBL Pacdyér MHHHMaIbHOTO H
pabouyero aermoBoro yucia. Pacyer ckopoctu mapoB u quameTpa KoJoHHbI. [locTpoenue pabounx JTMHUA.
Omnpenenenre BBICOThI CBETIIOTO CJIOSI )KUIKOCTH Ha Tapelike U rapocoaep:kanus 6apooraxHoro ciosi. Pacuér
k03¢ (duULIMEeHTOB Maccooliepeiadn, 001ero ynciaa equHuIl neperoca, adpdexrusHoctu no Mapdpu. Pacuér
BBICOTHI KOJIOHHbI Ha ocHoBe KIIJ[ mo Mbdpdpu c¢ nocrpoeHuem KuHeTHdeckol mnuHUM. Pacuér
TUIPABIMYECKOTIO COMPOTHUBIICHUS KOJIOHHBIL.

1.3. CpaBHeHHe JaHHBIX pacueTa HACA0YHOI U Tapejb4yaToii Ko1oHH. ConocraBiieHne TaHHbIX,
NOJIy4eHHBIX 10 IPOrpaMMaM KOMIILIOTEPHBIX U PYUYHBIX pacuyéToB. BbI0Op KOJIOHHBI.

Paznen 2. Pacuér u BbIOOP Tensi000MeHHHKOB.

Pacuér u BrIOOp TEMIIOOOMEHHUKOB IO OOIIEH CXEeMe: -pacueT TEIUIOBOM Harpy3KH; - OMpEeTICHUE
TEIJIOBOIO PEKMMa U CpelHEeN ABIKYILEH CUIIbL; - MPUOJIMKEHHAs OLEeHKa KO3 (ULMEHTOB TEMIO0Taauu,
ko3 duimenta Tersonepenadn, MOBEpXHOCTH F.,; - BBIOOp THUIIa W HOPMAJIM30BAHHOTO BapHaHTa
KOHCTPYKLMHU;  -ONpeAeJieHue  MapaMeTpoB  KOHCTPYKIMHM  (Hampumep, I KOXYXOTPYOHOro
TEIUIOOOMEHHMKA: 4YHclia Tpy0 W 4YuCiIa XOJOB, auUameTpa TpyO, AuaMeTrpa KOXKyxa, IOBEPXHOCTH
terroooMennnka F.,. u 1p.); - comoctaBieHue opueHtupoBounoi F, u F.,.; - comocraBiieHHe TaHHBIX,
MIOJIyUYEHHBIX [0 MporpaMMaM KOMIIBIOTEPHBIX M PYYHBIX pPacyeToB; -THIPABIMYECKUIl pacueT; - BbIOOD
ONTUMAJILHOTO BapuaHTa TEIJIO0OMEHHHUKA.

2.1. Pacuér K0)XyXx0oTpyOuaToro UCIIapUTEII.

2.2. Pacuér xoHAeHcaTopa (KOKyX0TpyOUyaToro Ui miacTUHYATOrO).

2.3. Pacuér nogorpeBates (KOKyXOTpyO4aToro Wid IJIaCTUHYATOTO).

2.4. Pacuét X0JI0IUIbHUKOB TUCTHILISATA U KYOOBOT0O OCTaTKa (KOXKYXOTPYOUaThIX WX IJIACTUHYATHIX).

Pazgea 3. I'uapoamHaMu4yeckue pacyéThbl.

3.1 Pacuér rupaBiIruecKkoro ConpoTUBIEHUS TPyOOIIPOBOIOB

3.2. Pacuér onTuMaibHbIX 11aMETPOB TPyOOIIPOBOJIOB

3.3. Pacuér u nogdop Hacocos

Pasnen 4. I'padpuueckoe opopmiienue.

TexHonoruueckass cxema. PekTu(ukalnMoHHas KOJIOHHA ONPEJEJIEHHOTO THUIlA C H300paKeHHEM
neTaneil KOHTaKTHBIX 3JIEMEHTOB, pacCCUUTaHHbBIX B pazfene 1.

4. O0beM yueOHOM TUCUMILIUHBI.

O0beM TUCUMIIIMHBI
Bup y4yeoHoii padorsi
3E Alflan' AcTp.4.

O01mast Tpya10eMKOCTb M CIUIIIHHbI 2 72 54
KonTrakTHasi padora — ayiuTOPHbIE 3aHATHA: 0,44 16 12
[TpaxTuueckue 3anstus (113) 0,44 16 12
CamocrosiTeJibHAs padoTa 1,56 56 42
KonrakTHas camocrositenbHas paboTa 0.4 0,3
CaMoCTOATENbHOE N3YUYEHHUE Pa3/IeioB AUCHUIUIMHBI (U1u Opyaue 8uobl 1,56 55.6 417
camocmosamenbHou pabomol) ’ ’
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‘ Bua uTtoroBoro KOHTpoJIs: 3auer ¢ OLEeHKOI

5.3 IncuunjauHbl 4acTu, GopMHpyeMoii y4aCTHUKAMHU 00pa30BaTe/bHbIX OTHOLIEHHI (IMCIUILINHBI
10 BbIOOpY)

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHBI
«BBeenue B MEMOPaHHYI0 TEXHOJIOTHIO»

1 deab IMCUMILUIMHBI — JaTh CTYJCHTaM MIEPBUYHBIC 3HAHKS O MEMOpaHHBIX MPOIEccax pa3IeieHus
CMeced, JOCTaTOYHBIC I TOHUMAaHUs CTYJEHTaMH OCOOCHHOCTEH M BO3MOXXHOCTEH MeMOpaHHOM
TEXHOJIOTHH.

[IporpaMma AMCHMUIUIHHBI CTPOUTCS KaK 0030pHAasi 10 OCHOBHBIM TEOPETHUYECKUM U MPAKTHYECCKUM
acnekTaMm MemMOpaHHOU TexHooruu. OHa BKITIOYAeT B €051 03HAKOMJICHHUE C UCTIOIB3YEMON TEPMHUHOIOTHEH,
C HAyYHBIMU MIPUHITUIIAMUA MEMOPAHHOTO Pa3/IeICHHs, C OCHOBAMH pacyeTa MEMOPAHHBIX MPOIIECCOB.

2 B pesyabTrare u3y4eHHUs AUCHHUILIMHBI 00Y4YAIOIMICH 10JI2KEH

Obnadams CIeNyONMMA KOMIIETEHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

IIK-1.1; TIK-1.2; ITIK-1.3; IIK-4.1; IIK-4.2; [1K-4.3; IIK-5.1; TIK-5.2; I1K-5.3.

3nams:

. KJIacCU(pUKAUI0 U (U3UKO-XMMHUYECKUE OCHOBBI INPOLIECCOB MEMOpPAHHOTO pa3lelieHus C
Pa3IMYHOMN ABWXKYILEN CHIION;

. OCHOBBI TEXHOJIOTMH TOJYIPOHHULIAEMBIX MEMOpaH W3 IMOJIMMEPHBIX M HEOPraHHMYECKUX
MaTepHuaos;

. MPUHIUIHAIBHBIE KOHCTPYKIIMU MEMOpPaHHBIX JIEMEHTOB, MOJYJIEH U allaparoB;

. MPUHIIMIBI Pa3pabOTKU U pacueTa TEXHOJOTHYECKUX CXeM MEMOpaHHbBIX YCTAHOBOK;

OCHOBBI ()YHKLIHOHUPOBAHUS PbIHKa MEMOpPAaHHOM TEXHOJIOTUU

Ymems:

. MU3MEPSTHh U PACCUNUTHIBATH OCMOTHYECKOE JTABJIEHUE BOJIHBIX PACTBOPOB;

. UCIIOJIb30BaTh pe3yibTaThl J1a0OPAaTOPHBIX MCCIEAOBAHUNW B pacueTax MeMOpaHHBIX
YCTaHOBOK;

. pa3pabaThiBaTh TEXHOJOTHYECKUE CXEMbl MEMOPAHHBIX YCTAHOBOK;

onpeaciisitTb MECTO U S(i)(i)eKTI/IBHOCTI) HCIIOJIB30BaHUsA CTaJuu M€M6paHHOFO pasaciicHus B
TEXHOJIOTHYECKOM CXEeMe IMPONU3BOJACTBA

Bnaoemy:

. METO/IaMH pacyeTa padoduX MmapaMeTpoB Mporecca MEMOPAHHOTO pa3JICIICHHUS,

. METO/IaMH OIICHKH YPOBHS KOHIICHTPAIIMOHHOW TIOJISIPH3AIUH;

. TEXHHYECKUMU TIPHEMAaMH CHW)KCHHSI YPOBHS KOHIICHTPAIMOHHOW IMOJSIpU3alid B

MeMOpaHHBIX anmnaparax;

METO0/1aMU BbIOOpa ONTUMAJIbHOM KOHCTPYKLUKA MEMOPaHHOTO MOyt

3 Kparkoe coaepxxanue TUCUUILIMHBI

1. OcHognble npedcmasneHus o MeMOpaHHOU mexHono2uu. BBelneHue, TEPMHUHOJIOTHS.
Ucropuorpadus memOpanHoit TexHosioruu. (OO030p MeMOpaHHBIX MPOIECCOB Ppa3ACICHUS CMECed —
6apomemOpaHHble, TUPPYy3UOHHBIE, TEKTPOMEMOpaHHbIE, TEpPMOMEMOpaHHBIE.

2. Duzuko-xumuyeckue U MEPMOOUHAMUYECKUE  OCHOBbl  MEMOPAHHLIX — NPOYEccos.
Konuenrtpaunonnas mnonspuzamus (KII), OnoxupoBanue wmemOpan. WMctunnas wu  HaOmromaemas
CEeIeKTUBHOCTE. MeTo bl cHIKeHUS BiaustHus KI1T.

3. Knaccugpuxayus membpan, mpedosanus x membpanam. IlpuHuunbel krnaccupUKAUU: TIO
rporeccaM NMpUMEHEHHs], 0 METOJIaM IOJIYy4€HHUs, TI0 TeOMETpUYecKoil opMe, 10 BHYTPEHHEH CTPYKTYpE.
Ob6ocHoBaHue TpeOoOBaHUI MOJb30BaTENEH K MeMOpaHaMm: yielibHas MPOU3BOJIUTEIBHOCTD, pa3elsonas
CIOCOOHOCTh, PECYPC, MEXaHHYECKasl, XUMUYECKasi U1 TEPMHUYECKasi CTOMKOCTh, YCTOMUHUBOCTh K JICHCTBUIO
MUKpPOOPIraHU3MOB, CAaHUTAapHbIE TPEOOBAHUS, YCIOBUS XpaHEHMs, yTUIM3UpYyeMocTb. Buasl memOpan, ux
coiicTBa. [lonynponunaembie MeMOpaHbl U3 MOJIUMEPOB, KEPAMUKH, rpaduTa, METAIJIOB, KOMIIO3UIIUOHHbIE
MOJIYIIPOHUIIaEMble MEMOpaHbI, )KUJIKHE MEMOpPaHBI.

4. U3zyuenue cmpykmypol u ceoticme memoOpan. ViccienoBanue CTpyKTypbl MeMOpaH: IOPUCTOCTD,
CpeoHuil pa3Mep IOp, TOJIIMHA, aHU30Tpomus, JAedexkTockonusd. VccrnegoBaHue TEXHOJIOTHYECKHX
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rapaMeTpoB MeMOpaH: yJesibHas MPOU3BOJIUTENBHOCTD, 3aJIep’KHUBaloIas CIOCOOHOCTh, ycaaka MeMOpaH,
pecypc paboTbl. MeToibl KaIuOpOBKH NMOpUCThIX MeMOpaH. CepTuduxarus memOpaH.

5. Membpannvie annapamol u ycmanoexku. MemOpaHHbIE anmnaparbl ¢ IVIOCKUMHU, PYJIOHHBIMHU,
TpyOUaThIMHU, BOJIOKOHHBIMU W MaTPOHHBIMU 3JeMEHTaMH. MeMOpaHHbIE YCTAaHOBKU: COCTaB YCTaHOBKH,
KoMItoHOBKa. CriocoObl pekynepanuu 3uepruu. [Ipotodnbie U TynuKoBble pexuMbl padoThl. [lepuoanyeckue,
HEIPEPBIBHBIE U [IUPKYJISALUOHHBIE CXEMBI.

Texnonoeuueckue cxembl ¢ ucnonvszosanuem memopan. Coepbl NPUMEHEHHUS MeMOpaHHON
TEXHOJIOTUU. MeMOpaHHbII PbIHOK — MUPOBOW U POCCUHCKU.

4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,8 64 48
Jlexinm 0,9 32 24
[TpakTnueckue 3anstus (113) 0,9 32 24
CamocrosiTesibHasi paboTa 1,2 44 33
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETIO0B AUCHUIIIIMHbI 1,2 44 33
Buja koHTpoOJIs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeKyTOUYHasl aTTeCTaIHs 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: IK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«CTpyKTypHOE MOJeTUPOBAHME XUMHUKO-TEXHOJIOTHYECKHUX MPOLECCOB
1. Hear AuCHMIVIMHBI — TOJy4eHHE CTyJEHTAaMU 3HAaHUH B 00JACTH MOJEJIMPOBAHUSA
OpPraHU3alMOHHO-YIIPABICHYECKUX, TEXHUKO-IKOHOMUYECKUX U TEXHOJIOTMYECKUX IPOLECCOB HAYKOEMKHUX
IIPOU3BO/ICTB HA BCEX ATANAX KU3HEHHOIO IIUKJIA XUMHUKO-TEXHOJIOIMYECKON CUCTEMBI.
3agaum QUCUMIUIMHBI BKIIOYAIOT:

— TEOPETUUYECKYIO U MPAKTUYECKYIO MOrOTOBKY CTYJAEHTOB B 00JIaCTH MOJIEIUPOBAHUS OpraHU3allMOHHO-
YIPaBIEHYECKUX U TEXHOJIOTMYECKHX IPOLIECCOB HA BCEX ATaNax >KM3HEHHOTO LMKIA (PYHKIIMOHUPOBAHUS
XUMHUKO-TEXHOJIOTHYECKON CHCTEMBI;

— W3Y4EHHUE IPUHIUIIOB OPraHU3aIlMOHHO-3KOHOMUYECKOTO MOAETUPOBAaHUS OM3HEC-IPOIIECCOB HA 3Tanax
(bopMHUpOBaHUSI IPOEKTA;

— cocTaBjieHHe Ou3Hec-IUIaHa U OLEeHKH 3((HEeKTUBHOCTU IPUHSATUS PELLIEHUM;

— BHEJpPEHUE HHHOBAIIMOHHBIX pecypcocOeperammux TEXHOJOTUH U OleHKa 3(PQPEKTUBHOCTH HUX
peanusanuy;

— W3y4YECHHE IMPUMEpPOB NPAKTUYECKOM peaTM3alMy METOJOB OPraHU3alMOHHO-3KOHOMHUYECKOTO
MOJIEIIMPOBAHUS PeCypcoCcOeperaromux XMMUKO-TEXHOJIOTHYECKHUX IIPOLIECCOB.

2. B pe3yabTaTe n3y4eHusl JUCHUILIAHBI 00y4YaIOUIMIICA M0 MporpaMMe 0aKajlaBpUaTa J0JKeH

Ooénadamp cneayromuMu MpodecCUOHATLHBIMU KOMITETEHIIUSIMHU:

[IK-1. Cnocoben ob0ecnieunBaTh MPOBEACHUE TEXHOJOTHYECKOTO TIporecca B COOTBETCTBUU C
perjaMeHTOM, MCIOIb30BaTh TEXHUYECKUE CpEeACTBa JUIsl KOHTPOJS IapaMeTpoB TEXHOJIOIHYECKOTO
MpoI1iecca, CBOMCTB ChIPhSI K TOTOBOW MTPOIYKITUH, OCYIIECTBIISATH U3MEHEHHUE MTapaMEeTPOB TEXHOJIOTHIECKOTO
rporiecca Mpyu U3MEHEHUN CBOMCTB CHIPhSI.

[1K-4. CnocoOeHn 000CHOBBIBATh TEXHUYECKUE PEIICHUS MPHU pa3padO0TKe TEXHOJOTUUYECKHUX IMPOIIECCOB,
BBIOMpATh TEXHWYECKHE CPEACTBA M TEXHOJIOTHMH Jis TOBBIMICHUS SHEPTro- M pecypcocOeperaronmx
apameTpoB.

[IK-5. CnocoGeH oleHHBaThb TEXHUKO-DKOHOMHYECKOE COCTOSIHME IPOM3BOJCTBA W Y4aCTBOBATh B
pa3zpaboTKe MPEeAIOKEHUH TI0 MOBHIIIEHUIO0 SKOHOMUYECKUX U TIPUPOJOOXPAHHBIX MOKa3aTere.
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3namo
— TIOPSZIOK OpraHu3alliy, TUIAHUPOBAHUS Y TIPOBEJCHHS TEXHOJOTUIECKOTO MPOIIeCcca;
— MPUHOUIBI Pa3pabOTKH TEXHOJIOTHYECKUX MPOIECCOB, MHHOBAIMOHHBIC METOABI M 000PYIOBAHHUE IS
OCHAIIIEHUS TIPON3BOCTBCHHBIX JTMHHIMA

Yuemo
— WCIOJIB30BaTh TEXHUYECKHE CPEACTBA JJII W3MEPEHHsS OCHOBHBIX MapaMeTPOB TEXHOJIOTHYECKOTO
mpoIriecca, CBOMCTB ChIPbS U MIPOIYKIINH;
— 000CHOBAaHHO BBIOMPATH PAIMOHAIBHBIC TEXHOJOTHUECKHE TPOIIECCHI;
— WCIOJIb30BaTh HOPMATUBHBIC TPEOOBAHUS MTPUPOJIOOXPAHHBIX M (PUHAHCOBHIX JIOKYMEHTOB;
BBITIOJTHSTH 0aJTaHCOBBIE PACUYEThI MPOU3BOJICTBA

Bnaoems
HAaBBIKaMH OCYIIECTBJICHHS TEXHOJOTHYECKOTO MPOIIECCca B COOTBETCTBUH C PETIIAMEHTOM;
OCHOBaMHU pacueTa MmapaMeTpoB SHEProdPPEKTUBHOCTH U PECypCOCOepeKEHNUS;
HaBBIKAMH CHCTEMaTHU3AIMH U 00001eHNs HHPOPMAIIMK TT0 UCTIOIB30BAaHUIO PECYPCOB MTPOU3BOJICTBA

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Beenenue.

Llenn u mpouenypsl OpraHU3alMOHHO-3KOHOMHYECKOIO MOJEIUPOBaHUSl pecypcocOeperarnmx
TexHoJorui. CUCTEMHBIN aHAIU3 U CTPYKTYPHOE MOJIEIMPOBAHUE.

Opranu3zanuoHHO-3KOHOMUYECKOe MOJeTHPOBAHHeE.

MonenpoBanue OW3HEC-IIPOLIECCOB KaK MHCTPYMEHT pPELIEHUS TEXHOJOTHYECKHX, MPOEKTHBIX M
OpraHU3alMOHHO-YIPaBIEHYECKUX 33124 (DYHKLIMOHUPOBAHUS IIPOU3BOJICTBEHHBIX IpoleccoB. TexHomorus
SADT. OcHoBHbIE »3J€MEHTHl IIpoliecca yhpaBieHus. Mojenu npouecca NPUHITHS —PELICHUI.
Knaccudukanus u xapakTepucTuku OM3HEC-IIPOLECCOB.

IIpumeHeHNe NPUHUMIIOB CUCTEMHOTI'0 AHAJIM3A P ONMCAHUM OU3HeC-NIPOLecCOB XMMHUYECKOro
NPOU3BOJCTBA.

[IpyHIMIBI CUCTEMHOTO aHallu3a CTPYKTYpbl M OH3Hec-mpolieccoB opranuzanuu. OOmast gopma
IropuTMa MOJIEIIUPOBAHUS OM3HEC-IpOoLeccOB. VHKANCymsus NaHHBIX, Npolenyp ¥ (QyHKUMHA 1mpu
ONMCaHUU OM3Hec-mpolieccoB. Llenu oprann3annoHHO-A9KOHOMUYECKOTO MOJIEIMPOBAHMS U METOAbI AaHATTN3a
npoueccoB.  PermamentupoBanue. Kiaccupukanus  0ObEKTOB  OpPraHU3allMOHHO-DKOHOMUYECKOTO
MOJEUPOBAHUS C YIETOM OCOOEHHOCTEN MpeAMETHON 001acTH.

MopenupoBanue mnpoueayp MHOMCKA TEXHOJOTMYECKMX M OPraHM3alMOHHO-IKOHOMHYEeCKHUX
3aKOHOMEPHOCTEIi.

[TocTosiHHBIE pecypchl XMMHMKO-TEXHOJOTHYECKUX IpolieccoB. MHdomornueckass Moaeab JaHHBIX.
[Iposepka runores. Craructuueckuil ananu3. Knacrepusiit ananus. HTeeKTyanbHbli aHaIu3 JaHHBIX.

CrpaTeruu ¥ MeTo/ibl IPUHATHUS PelIeHUH.

Metonpl npuHATUS peuieHud. BpiOOp palloHaNbHOIO pElIeHHUs. AKCHOMBI  palMOHAIbHOTO
noseneHus. JlepeBpsd pemeHuil. Mojenu npeacTaBieHUs 3HAHUM g Noucka pemeHuid. Iloctpoenume
pemaronux npasmwi. OOydaromue npoeypsbl.

AJITOPUTMBI  OPraHU3AIMOHHO-)KOHOMHMYECKOI0  MOJEJMPOBAHMA W  MOJeJHPOBAHHE
HH/KEHEePHO-TEeXHOJIOTMYeCKMX 3a/1a4.

[IpumeHeHre MOJEIMPOBAHUS TMPU PEIICHUH TEXHOJOTMYECKUX U DSKOHOMHYECKHMX 3aaad. Poib
MOJEIIUPOBAHUS TEXHOJOIMYECKUX IPOLIECCOB NpPU PEHIeHUH OPraHMW3allMOHHO-3KOHOMHYECKHX 3ajad.
3amaya onTUMHA3ALAT

4. O0béM yueOHOM TUCHMILTHHBI

O0BneM TUCHUILINHBI

B .
U1 y4eOHOi padoThl Akan. | Acrp.

4. 4.

3E
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OO0uiasi TpyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,8 64 48
Jlexinm 0,9 32 24
[TpaxTnueckue 3anstus (113) 0,9 32 24
CamocrosiTesibHasi paboTa 1,2 44 33
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 1,2 44 33
Buja koHTpoJs:

JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoOMEXyTOYHAsI ATTECTaIMs 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIsi: IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«bapoMeMOpaHHbIe IpoLecCh

1 eab AMCHMILVIMHBI — J1aTh CTYJEHTaM 3HaHUA O Ipoleccax MEMOPAHHOIO pa3fesieHus KUAKUX
CMecei, TJie TMMUTHpYIoIel cragueil spisercs nuddy3snoHHbINA nepeHoc yepe3 MeMOpany. B kypc Bxomst
KaK TEOpEeTHYECKHE MaTepuaibl, CBS3aHHbIE C MPUHIUNAMH AUPPY3MOHHO-KOHTPOIUPYEMBIX MPOLECCOB
MEeMOpaHHOTO pa3JeieHus, TEPMOJMHAMUKOM, KHUHETUKOW U MABWXKYIIEH CHUJIONM TPOIECCOB, TaK U
MIPaKTUYECKHUE BOIMPOCHI, OTHOCSIINECS K OCOOEHHOCTSIM pacueTa MeMOpPaHHbBIX YCTaHOBOK U almaparos, a
TaK)Ke MPOMBIIIJIEHHOE IPUMEHEHUE ATUX MPOLIECCOB MPH Pa3ICIEHUHU Ta30BbIX U KUAKHX CMECeil.

2 B pe3yabraTe H3y4eHUs] JUCHUILINHBI 00YYAIOLIUICA J0JI/KEH:

Obnadams CleyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

IIK-1.1; I[TIK-1.2; T1K-1.3; T1K-4.1; T1K-4.2; TIK-4.3; [1K-5.1; [1K-5.2; T1K-5.3.

3nams:

- MEXaHM3M pa3jeieHus B 6apoMeMOpaHHbIX MPOLIEeccax;

- METO/Ibl pacyeTa CEeJIEeKTUBHOCTU MEMOpaH B OMHAPHBIX 1 MHOITOKOMIIOHEHTHBIX CUCTEMAX;

- BJIMSIHME OIpeNestolmuX (akTopoB — JaBJICHUS, TEMIEPAaTypbl U KOHIEHTPAUUH Ha YACIbHYIO
MIPOU3BOIUTENBHOCTh U CEJIEKTUBHOCTD;

- MIOHATHE BHEIIHETO (P GY3HOHHOTO CONPOTUBIIEHUS B OapoMeMOpaHHbIX Mpolieccax,

- anmapaTtypHoe opopmiieHre 6apoMeMOpaHHBIX MPOIIECCOB.

Ymemns:

- MPOU3BOJIUTH TEXHOJOTMYECKHI pacdyeT OCHOBHBIX THUIIOB amlapaToB U YCTAHOBOK, HCIOJIB3YS
Hapsny ¢ OalaHCOBBIMU  ypaBHEHUSIMH (OpMyNbl Ul pacyeTra CEJIeKTUBHOCTH M YAEIbHOM
MIPOM3BOIUTENBHOCTH MEMOpaH;

- MpPOU3BOJIUTH pacueT JBYXCTYIIEHUYAThIX CXEM M YCTAHOBOK C PELUUPKYISALUEH pa3ienseMoro
pacTBopa;

- IPOU3BOIUTH CEKLIMOHUPOBAHUE alIapaToB B YCTAHOBKE.

Braoemy:

- METOJAMHM pacueTa TUJIPaBINYECKOr0 COIPOTUBIICHUS allllapaToB U YCTAHOBOK

- OCHOBHBIE c(epbl IPUMEHEHUs1 bapoMeMOpaHHBIX ITPOLIECCOB;

- NPOU3BOAMUTH pacueT U BBIOOP BCIIOMOTraTeNIbHOTO OOOpYIOBaHUS AJISi MPOLIECCOB pa3JIECHUS
KUAKUX CpeJl

3 Kparkoe coaepxxanue TUCUUILIMHBI

1.  Bgenenue. llenu u 3agaun Kypca.

2. Tepmunonorus. Krnaccuduxanus npoueccoB. MukpodunabTpauus, yapTpapuibTpamnus,
HaHOWIbTpAIMs U 0OpaTHBI OCMOC; UX KpaTKas xapakrepuctuka. OCOOEHHOCTH 3THX MPOILIECCOB

3.  MacconepeHoc uepe3 MeMOpaHy. Mogenu u ypaBHEHUs IepeHoca. JIBuwxkymas cuiia
O6apoMeMOpaHHBIX MTPOIIECCOB.

4. MemOpanbl, ucnonbdyeMble B OapoMeMOpaHHBIX Ipoueccax. MeToasl uccieloBaHue
XapaKTePUCTUK MOPUCTOCTU MeMOpaH: «CpeIHUI paguyc HOp», «pacHpelesieHue paclpeaeieHus mop 1o
paszMepam», «TOYKa ITy3bIpbKay.
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5. OCHOBHBIE  XapaKTEPUCTHKHA TMPOIECCOB  PA3JCICHHUS OJKHAKHX CMeced.  YielnbHas
MIPOU3BOIUTENBHOCTh, BIMSHUE OCHOBHBIX TEXHOJOIMYECKUX I1apaMeTpoB (COCTaB W KOHILIEHTpAIUs
HCXOJIHOTO pacTBopa, BenuunHa pH, remneparypa, pabouee nanenue). [lonstre Habm0gaeMOM 1 HCTUHHON
CEJIEKTUBHOCTH MEMOpaH, CriocoObl X U3MEPEHHUs U pacueTa. BiusHue coctaBa U KOHIIEHTPALMU UCXOIHOTO
pactBopa, BenuuuHbl pH, Temmeparypbl, paGouero JaBiI€HUS Ha CEIEKTUBHOCTb MeMOpaH. SIBieHue
koHneHTpammonnon nomspusanuu (KIT). Meroasr uccnenoBanust («anekrpoandy3MOHHBINY, «Ia3epHas
uHTEephEepOMETPHs», «KOCBEHHBIN») W CHIDKeHHs oTpuniarenbHoro BiusiHUS KII. Pacuer ocmoTmueckoro
JIaBJICHUS PaCTBOPOB.

6. MemOpanHnble ammaparbl, KilacCU(UKAIUs, OCHOBHbIE TpeOOBaHUS U XapaKTEPUCTUKH.
TexHonornueckue OCOOEHHOCTHM M Cgepbl ONTUMAJIBHOTO TNPHUMEHEHHUS alIapartoB C pPYJIOHHBIMH,
TpyOUaThIMH, [10JIOBOJIOKOHHBIMU MEMOPAHHBIMU JIEMEHTAMU U allllapaToB TUMA «(uiIbTp-npeccy. BnusHue
U pacueT TI'MAPaBIMYECKOTO COMPOTHUBIIEHUS MEMOpaHHBIX anmaparoB. MeToabsl OYMCTKH U pereHeparun
MeMOpaH.

7.  TexHoNOrMueckuil pacueT YCTAaHOBOK MEMOpPAHHOIO pa3JielieHUsl JKUJKUX  CMECEH.
CekuMoOHHMpOBaHNE MEMOpaHHBIX anmnaparoB. MHOrOCTyeHUaThle CXeMBbI (IIPOCThIE U ¢ pelukioM). Pacuer
O6apomMeMOpaHHBIX MPOLECCOB C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPOTPaMM IPOU3BOAUTENEH MEMOpaHHOM
TEXHUKH.

8. [Ipumepbl NPOMBIIIIEHHOTO MPUMEHEHUsI 0apoMeMOpPaHHbIX MTPOLIECCOB.

4 O0beM yueOHOM TMCHMILTHHBI

O0bemM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIIUNIJIMHBI 5 180 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,8 64 48
Jlexinm 0,9 32 24
[Tpaxtueckue 3anstus (113) 0,9 32 24
CamocrosiTesibHasi paboTa 2,2 80 60
CamMocTosATenpHOE N3YUYCHHUE PA3/IeTIOB TUCIUTLIINHBI (u1u Opyeue 27 80 60
BUObL CAMOCOAMENLHOU pabomwl) ’
Buja koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: IK3aMeH
AHHOTauus padoyeil NpOorpaMmbl JUCUUIIMHbBI
«OCHOBBI 3J1eKTPOXUMUID)
1 Heap AUCHMIUIMHBI — TMPUOOPETEHHE CTYJIEHTAMHM 3HAHWA O KOPPO3MOHHBIX IIPOIIECCaXx,

MPOTEKAIOIINX B Ta30BBIX M JKHJAKUX Cpefax, O BUIAX KOPPO3UHM, WMEIOIIUMHU MECTO B NPHPOJHBIX H
TEXHOJIOTMYECKHUX Cpeax.

2 B pe3yJsbTare u3y4eHHs] AMCHUIIMHBI 00YYAIOIIMIACS J0JIKEH::

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMU UX TOCTH)KCHUSI:

TIK-1.1; IIK-1.2; [IK-1.3; [IK-4.1; [IK-4.2; [IK-4.3; IIK-5.1; IIK-5.2; IIK-5.5.

Buame:

— (U3MUECKHI CMBICII TTPOIIECCOB, MPOTEKAIOIINX Ha YJIEKTPOIaxX;

— MEXaHU3MBbI TPOTEKAIOITUX KOPPO3UOHHBIX ITPOIIECCOB;

— METO/Ibl UCCIEAOBAHNS KUHETUKH IEKTPOIHBIX MIPOLIECCOB M IMPOLIECCOB KOPPO3UH;

— CMOCOOBI KOPPO3UOHHBIX UCTIBITAHHH.

Ymemo:
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— CHUMATh HOJSPU3ALUOHHBIE KPUBBIE 3JIEKTPOIHBIX MPOLECCOB, CTPOUTH IUAarpaMMbl KOPPO3HH;

— ONpeleNsITh Ha OCHOBE SKCIIEPUMEHTAJIbHBIX MCCIEOBAHUN W JUTEPATYpPHBIX JAHHBIX TOKH U
MOTEHIIMAJIBI KOPPO3UH, TIOKa3aTeNIl KOPPO3UH;

— ONpEeleNITh JUMUTHPYIOIIYIO CTa/IMI0 KOPPO3ZHOHHOTO MPOILIEcca;

— MPOU3BOJUTH OLIEHKY KOPPO3UOHHON CTOMKOCTH MaTe€pHaiOB B arPECCUBHBIX CpeAax;

— MPOBOJUTH YCKOPEHHbIE KOPPO3HOHHBIE UCIIBITAHUS;

— MPUMEHSATH MOIYYEHHYI0 HH(GOPMALIUIO JUIs PEIIEHUsI KOHKPETHBIX TEXHOJOTMUYECKHX 3aj1au.

Braoemy:

— HaBbIKAMHM  HACTPOMKHM  TEXHOJOTMYECKOro 00OpYyJOBaHMS, HaJaJKU IMPUCHOCOOJICHHUH,
MHCTPYMEHTA U IPYroil OCHACTKU, BKIIFOUEHHOU B 1a00PAaTOPHBIN MPAKTUKYM.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Beeoenue. Teopemuueckas sn1eKmpoxumus

3HaueHue, LeIu U 3a7auu AUCUUIUIMHBL. COBpEMEHHOE OIpeAeieHUe KOPPO3UU U CONPOTHUBIICHUS
MarepuaioB. 3HaueHue 60pbrOBI ¢ Koppo3uend. OCHOBHBIC pa3/ieibl M MOHATHS TUCIHUIUIMHGBL. Knaccudukanms
BUJIOB pa3pyllIEHUs MaTepuajoB IOJ JEHCTBUEM arpeccuBHbIX cpeA. KoauuecTBeHHas oOlieHKa
KOPPO3UOHHOIO pa3pylIeHUs MaTepHalIoB. DJIEKTPOXUMUYECKas U XUMUYECKasi KOPPO3Usl.

OcHoBHble noHATUA 3MekTpoxumuu. [IpoBognuku I u Il poma. DaexTponu3 Kak OKHCIHUTEIbHO-
BOCCTaHOBUTEJIbHBIN IIPOILIECC.

Knaccudukanuss mnpOBOJHMKOB M IMPOXOXKICHHE IOCTOSHHOTO 3JEKTPUUECKOTO TOKa 4Yepes
ANIEKTpOXUMHUYECKUE cUCTEMBbl. OCHOBHBIE THUIIBI JIEKTPOXUMHUYECKUX CHUCTEM M HX COCTaBHBIE YacTH.
Onpenenenre NOHATHH KaTo U aHoA. OTJIIMYUTENIbHBIE IPU3HAKU JEKTPOXUMUYECKUX PEaKIUH.

3axonsl Dapajes, Kaxyluecs OTKIOHEHU. BpIxo o ToKy.

Pazoen 2. Ocnosbl snexmpoxumuueckot mepmoOuHaMuKu

[IpyurHBl BO3HUKHOBEHHS O3JIEKTPOXMMHUYECKOIO INOTEHIMala Ha TIpaHULE 3JIEKTPOA-pacTBOp.
PaBHoBecue B anekTpoxumuueckoi wnenu. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE MOJYpEaKIUU U IMOHITHE
anekTpoaHoro mnoreHuuana. Kiaccudukauust snekTponoB. KoHienuusi 371eKTPOHHOIO paBHOBECUS Ha
rpanuue aekTpo-metaml. Kinaccudukanus snekrpoxumuyeckux uemneit. Ipasuno 3naxos u pacuer S/C.

Boaopoansblil a5ekTpoa U ctaHAapTHas BOJOPOJHAs mmikana. Kuciopoanslil snektpon. duarpamma
[Typ6e. MemOpaHHbIe paBHOBECHE, MEMOPAHHbIN TOTEHIUAIL.

CrpoeHue JBOMHOTO AJIEKTPUUECKOTO CIOS

CBsI3b 2JIEKTPUYECKUX U aJCOPOLIMOHHBIX SIBICHMM Ha rpaHuue paszgena ¢as. EMkocTh nBoiHOTrO
anekrpuyeckoro cios. [loTeHuumanel HyJaeBOro 3apsAaa W MexaHu3M  BO3HHMKHOBeHMs OJIC
ANEKTPOXUMHYECKOM LIETIH.

OcHOBHBIE MO/JIEIbHBIE TIPEJCTABJICHUS O CTPOCHUU ABOMHOTO 3JIEKTPUUECKOIO CIOS.

OCHOBBI NIEKTPOXUMUYECKON KUHETHUKH.

OO0mas XapakTepucTUKa 3JIEKTPOXUMHUYECKUX IpoleccoB. [lonspusanonHas XapaKTepUCTHKA B
YCIIOBHUAX JIMMUTHUPYIOLIEH cTauu MaccoriepeHoca. Mero Bpallaromerocst JUCKOBOIO JIEKTPOaa.

Teopus 3aMeIEHHOTO pa3psiia U ee COBpeMeHHOe 000CcHOBaHUe. MeTo 1l U3ydeHUsI CTaluil pa3psii-
MOHM3aUU. 3aKOHOMEPHOCTH DJIEKTPOJHBIX IPOLIECCOB B YCIOBUSAX MEUICHHONM XUMHUYECKOW CTaJuu.
MHorocTauiiHple peakuy C MOCIe0BaTENbHBIM IEPEHOCOM 3JIEKTPOHOB.

4 O0beM yueOHOM TMCHUTTHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AUCIUIIJIMHBI 5 180 135
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[TpakTueckue 3anstus (113) 0,89 32 24
CamocrosiTesbHasi pabora 2,22 80 60
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IEI0B AUCHUIIIMHbI 2,22 80 60
Buja kouTpoJs:
JK3aMeH 1 | 36 | 27
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KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,4 0,3
1

[ToaroroBka K 3K3aMeHy. 35,6 26,7

Buja nToroBoro KOHTpoJIsi: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Inddy3nonnbie MeMOpaHHBIE MPOLIECCHD)

1 Heap aucuMmMHbI — JaTh CTYAEHTaM 3HAHMS O IpoleccaXx MEMOpPaHHOIO pa3/eieHUs ra30BbIX
CMecei, Tlie TMMUTHpYIoIel cragueil spisercs nuddy3noHHbINA nepeHoc yepe3 MeMOpany. B xkypc Bxonst
KaK TEOpeTHYECKHE MaTepuaibl, CBS3aHHbIE C MPUHIUNAMH AUPPY3MOHHO-KOHTPOIUPYEMBIX MPOLECCOB
MEeMOpaHHOTO pa3JeieHUsl, TEPMOJUHAMUKOW, KHHETUKOW W ABWXKYIIEH CHJION TIPOIECCOB, TaK H
MIPaKTUYECKHUE BOIMPOCHI, OTHOCSIKECS K OCOOEHHOCTSIM pacyeTa MEMOpPAaHHbBIX YCTAaHOBOK M allllapaToB, a
TaKXe MPOMBIIICHHOE IPUMEHEHUE ITUX ITPOLECCOB IPH Pa3/ICICHUHN Ta30BbIX U KUIKUX CMECEH.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH

Obnadams CIeNyONUMA KOMIIETESHITUSAMA U WHIUKATOPaAMU UX JTIOCTHKCHUS:

[IK-1.1; I[TIK-1.2; T1K-1.3; T1K-4.1; T1K-4.2; T11K-4.3; [1K-5.1; [1K-5.2; I1K-5.3.

3nams:

o IIpoLecChl MEMOPAHHOTO pa3/ieiIeHHsI FTa30BbIX U KUAKUX CMecel, i TUMUTUPYIOIIEeH cTaauei
sBisieTcst AU y3MOHHBIN TTEPEHOC uepe3 MeMOpany;

. OpUHIUNBL U Y3MOHHO-KOHTPOIMPYEMBIX  MPOLIECCOB ~ MEMOPAHHOTO  pa3jesieHHUs,
TEPMOJUHAMUKY, KHHETHKY U JBHKYILYIO CHITY IIPOLIECCa;

o OCHOBHBIE TUITBI MEMOPAH U MEMOpPAaHHBIX CUCTEM;

o METO/Ibl pacyeTa CeJIeKTUBHOCTH MEMOpaH B OMHAPHBIX U MHOTOKOMIIOHEHTHBIX CUCTEMaX;

o OCHOBHbBIE MOJIEJIM ME€XaHHM3Ma pa3/IesIeHUsl U BIUSHUE ONPEACNIAIOMUX (PaKTOPOB — AaBIICHUS,
TEMIIEPAaTypbl M KOHLEHTpAUUW Ha YACIBbHYI IPOU3BOJAMTEIBHOCTh U CEIEKTUBHOCTh, a TAaKXKeE MX
KauyeCTBEHHOE U KOJIMUECTBEHHOE ONMCAaHKE HA OCHOBE YPaBHEHUI MepeHoca yepe3 MeMOpaHy;

o anmnapatypHoe Oo(opmiieHHE U TPOMBIIUIEHHOE NpUMEHEHUe AUPPY3MOHHBIX MEMOpPaHHBIX
IIPOLIECCOB

Ymems:

o MIPOU3BOIUTH TEXHOJOTUYECKUM PacyeT OCHOBHBIX THUIIOB alllapaToB M YCTAaHOBOK, MCIOJb3Ys
Hapsiny ¢ OalaHCOBBIMU  ypaBHEHUSIMH (OpMyNbl ISl pacyeTra CEJIeKTUBHOCTH M YAEIbHOM
MIPOM3BOIUTENBHOCTH MEMOpaH;

o IIPOU3BOIUTH PACUET YCTAHOBOK KOJIOHHOTO THIIA;

o MIPOU3BOJIUTH PACUYET pa3/ICICHUsI MHOTOKOMIIOHEHTHBIX CHCTEM.
Braoemy:
. METO/IaMH pacyeTa OCHOBHBIX THUIIOB allllapaTOB M YCTAHOBOK;

o OCHOBHbIE c(epbl NpuMeHeHHs] TUPPY3HOHHBIX MEMOpaHHBIX IMPOLIECCOB U BApUAHThI HX
IIPOBEJICHUS: OUUCTKA U Pa3/IeICHHE KUIKUX U T'a30BbIX CPEJl, BbIJICICHUE [IEHHBIX KOMIIOHEHTOB KUAKUX U
ra3oBbIX CPEJ;

. MIPOM3BOJIUTh MOJOOP OCHOBHOTO M BCIIOMOTATEIbHOIO 00OpYNOBaHUS Uil IMPOBEACHUS
TP Gy3nOHHBIX MEMOPaHHBIX MTPOLIECCOB.

3 Kparkoe coaepxxanue TUCUUIIMHBI

1. Beeoenue

3anauu, pemaeMble B Kypce. OCHOBHbIE TEPMUHBI U OIIPEIEICHHUS], IPUHATHIE 0003HAUECHMUSL.

Knaccudpukanus nud@y3noHHbBIX MEMOpPaHHBIX MPOIIECCOB M UX KpaTKas XapaKTepHUCTHKa, chepbl
MIPUMEHEHMs], ABMKYILAsl CUJIa, YpaBHEHUS NepeHoca (Auainu3, 3JaeKTpoauains3, 1uddy3noHHoe pasieneHue
ra3oB Ha IOPUCTBIX U HEMOPUCTHIX MEMOpaHax, Mb€30- U TEPMOINAIN3, CEJIEKTUBHOE HU3BJIEYEHHE HOHOB U
MOJIEKYJI Ha KUJIKUX MeMOpaHax).

2. OcHosHble 3aKoHOMepHOCMU OUPDY3UOHHBIX MEMOPAHHBIX NPOYECCO8

Mexanu3m nuddy3un M KOJIMUYECTBEHHOE ONMCAHME (CTAaTUCTUYECKUM, TEPMOJMHAMUYECKHH H
(EeHOMEHOJIOTMYECKUIM TOJIX0/bl); MEXaHM3M U 3JIEMEHTapHble CTaJud MaccollepeHoca (IIPOHULIAHUS)
KOMIIOHEHTOB 4epe3 MeMOpaHy, BKJIaJ COpOLMU M PacTBOPUMOCTU B HPOHHUIIAEMOCTH; JIMMUTHUPYIOIIUE
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CTaJAuM TIEpeHoca uyepe3 MeMOpaHy; mud(y3MOHHBIN TEPEHOC, COMPSIKEHHBIM C XUMHYECKOW peakiueit
(«obneruennas 1upQy3us»); akTUBHBIHN MepeHoC.

OcoOeHHOCTH TepeHOca Yepe3 HENOpUCThble MEMOpaHbI: BIUSHUE TEMIIEpaTypbl W JaBJICHUS Ha
MPOHUIIAEMOCTH (AU dy3uto u copoOLHIo).

Oco0eHHOCTH MaccoNepeHoca, COIPOBOKIAEMOT0 B3aUMOIEHCTBUEM ITPOHUKAIOIIETO KOMIIOHEHTA C
MaTepuagIoM MEMOpPAHBI.

KoHuenTpaunonnass mnonspuzanus B AUPPY3MOHHBIX MeMOpaHHBIX Ipolieccax; IPUYUHBL €€
MEHBIIIETO BIHMSHUS M0 CPABHEHUIO ¢ 0apOMEeMOpaHHBIMH TIPOIIECCAMH.

Hubdysnonnoe pazmenenue razoB. OOmias xapakTepucTHKa mpoiiecca. OOnacT NpUMEHEHUS.
JBuxymas cuna. [lpumensembie MeMOpaHBbI.

MacconepeHoc B TIOPUCTHIX MEMOpaHax: MPOHUIIAEMOCTh U CEIEKTUBHOCTh Ta30au(Py3HOHHBIX U
copO1oHHO-TM (B Yy3HOHHBIX MEMOpaHHbBIX cucTeM, TMPPy3ust Knyncena, BiusHue copOuu, KanmuIsIpHOI
KOHJICHCAIIUM, ITOBEPXHOCTHOM M (UKOBCKOM Jupdy3un U ylibTpaduiIbTPallUOHHOTO TIOTOKA Ha
IIPOHULIAEMOCTh U CEJIEKTUBHOCTh Pa3JIeIEHHUs ra3oB C HCIOJIb30BAHHEM MOPHUCThIX MeMOpaH. OOnacTb
MPUMEHEHHUs] U TEePCHEKTUBbI 3TUX TMpolleccoB. MacconepeHoc B HENOPUCTBIX MeMOpaHax: TEOopHs
CBOOOJHOrO 00BEMa, MOJENIb aKTHUBHUPOBAaHHBIX CKAuyKoB. BiusHue TemmnepaTtypel U JaBJi€HHUS Ha
MIPOHUIIAEMOCTh M CEJICKTUBHOCTH pazaesieHus razoB. OcobeHHocTH au¢¢dy3nOHHOTO TEPEHOCa ra3oB B
MeTajjlaX U CTeKjIax.

Huanu3. OOmas xapakrepuctuka mnpoiecca. O6nactu npuMeHnenus. JBwxymas cwia. MemMOpaHsbl.
OObI4YHBIN U TOHHAHOBCKUM tuanu3. Dddext JJoHHaHa. YpaBHEHUs IEpEHOCA PACTBOPUTENS U PACTBOPEHHBIX
BEILIECTB 4epe3 MeMOpaHy. MexaHu3M paslielieHus Npu Auanuse. MacconepeHoc npu Auanu3e, BIUSHUE
KOHLIEHTPALIMOHHOW moJisipu3auuu. BiausHue TemmepaTypbl W KOHLIEHTPAllMM PAaCTBOPEHHBIX BELIECTB Ha
CEJIEKTUBHOCTb U MPOHUIIAEMOCTh MEMOpaH.

3. Memoowl pacuema memopanHvlx annapamos u yCmaHo80K

[IpuHIMOBI pacyera anmaparoB IS OcyllecTBIeHUs TU((y3nOHHBIX MEMOpPaHHBIX MPOLIECCOB, UX
OTJINYME OT 0APOMEMOPAHHBIX MPOIIECCOB.

CriocoObl Opranuzanuy NOTOKOB B MOAYIAX. PacueT Monysneil Ha 0CHOBE M30TPOMHBIX MEMOpaH AJis
pasnenenus OuHapHbIX cMmeceld. OCHOBHbIE AOIMYHIEHUS W OrPaHUYECHHS. YUeT BIUSHUS CTPYKTYphl U
OpraHu3aliy MOTOKOB B MOJYJIE MPU pacyeTax 1o MOJIENIU H/I€aTbHOIO CMEIIEHUS! B HAIOPHOM U JIPEHAKHOM
KaHaJjax; MOJIeJIM UJeaJIbHOTO BHITECHEHMSI B HAIIOPHOM KaHaJle U MOMEPEYHOro TOKa IepMeara B HallOPHOM
U IPEHaKHOM KaHaJIax [pH NPSMOTOKE U MPOTUBOTOKE. OCOOEHHOCTH pacueTa MOIYJS C TI0JIOBOJIOKOHHBIMU
MeMOpaHaMHu.

Pacuer Mo1ysnst Ha OCHOBE aCUMMETPUYHBIX M KOMIIO3UIIMOHHBIX MEMOpaH AJ1sl pa3/iesieHus: OMHapHbBIX
ra3oBbIX cMmeceil. MeMOpaHHBIII MOJyJb Ha OCHOBE TOJBIX BOJIOKOH. PymoHHBIH Momynb. Momynb c
IJI0CKOIapaljIeNIbHbIM PaclojokKeHneM MeMOpaH. BiusiHre cTpyKTyphl U OpraHu3aliy MOTOKOB HA MIPOLIECC
paznenenus. Pacuer Moayins [u1s pa3aeseHuss MHOTOKOMIIOHEHTHOH cmecH. IIpoekTHas mocTaHoBKa 3ajauu.
TexHonoruueckas MOCTAaHOBKA 3aJadyd. BiusHHEe CTPYKTYphl M OpraHu3alMd TOTOKOB Ha IIpolecc
paszaeneHusl.

[IpuOmmkeHHbI MeTOJ pacueTa MeMOpaHHBIX MOAYJEH TIpu pa3felieHud OWHApHBIX U
MHOTOKOMIIOHEHTHBIX cMecel. CpaBHHUTENbHBIH aHaIM3 MEMOpAHHBIX anmnapaToB, JIOCTOMHCTBA U
HEJOCTAaTKU pPAa3jIMYHbIX KOHCTPYKTHUBHBIX THUIIOB IPOMBIIUICHHBIX amnmnapartoB. Beibop memOpaHbl u
KOHCTPYKLMU-'anmapaTa JUis OCYIIECTBIEHUS KOHKPETHOro mpouecca paszaeneHus.Ilpunuunesr pacuera
MeMOpaHHBIX YCTaHOBOK. PacueT MeMOpaHHOH YCTaHOBKM KOJIOHHOTO TuIla (MeMOpaHHOM KOJIOHHBI)
METO/IOM YHCEN €IMHUIL TIepeHoca.

Bnusinue ¢uiermoBoro umcia, BEIMYUHBI U COOTHOIICHUS JABJIEHUS U CKOPOCTEH B JAPEHAKHOM U
HalOpHOM KaHaiax, TpeOyemoil cTemeHu paszzaeneHus, Kod()PHUIMEeHTOB MPOHUIIAEMOCTH Ha TpeOyemyro
MIOBEPXHOCTh MEMOPAH U BBICOTY KOJIOHHBI.

4. Ilpomvluinennoe npumenerue Ouhpy3uoHHvIX MEMOPAHHBIX NPOYECCO8

Brigenenue Boopo/ia U3 IpoAyBOYHBIX Ia30B CUHTE3a aMMHUaKa U B IIpoleccax HepTeXxuMHuecKoro
1 OCHOBHOT'O OPTaHUYECKOT0 CUHTE3a.

OuuncTka IpUPOJHOTO, HEPTAHOTO (TIOMYTHOTO) U TEXHOJOTHYECKUX ra30B OT JUOKCHAA YIiiepoja u
CepoBOOPOIA.

Ocymika npupoaHOTo U HePTsHOTO rasa. [lonydyeHne CHHTETUYECKOTO TOIJIMBHOIO T'a3a IPU OUUCTKE
Ouorasza oT AMOKcHa yriepojaa. Paznenenue Bo3ayxa ¢ mojiydeHueM 000raieHHOro KUCIopoI0M WA a30TOM
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[IETIEBOTO TPOJIyKTa. Paznenenre n30TONMOB M paaIuOaKTUBHBIX T'a30B. VI3BieueHne Tenus U3 MpUpPOTHOTO U
HedTsiHOrO Ta30B. PerymmpoBanme cocTraBa Ta30BOW Cpelbl TPU XPAHEHHH CEIIbCKOXO3SIMCTBEHHOM
npoaykiiuu. KoHIIEHTpUpOBaHUE JMOKCHAA CEPbl M3 Ta30B. DIJIEKTPOIUATU3HBIE YCTAHOBKH OTPECHEHHS
COJIOHOBAThIX M MOPCKUX BOJA. Jlmanmm3z B MHUKPOOHOJOTHYECKOW H (HapMaleBTHYECKON OTpacisix
MIPOMBIIIJICHHOCTH, B MEIMIIMHE (AIMapaT «MCKyCCTBEHHAS MTOYKay).

Br100p mpOMBITIUICHHBIX aIlllapaToB, TEXHOJOTHYECKHE IMapaMeTphl U CXeMa Mpoliecca, TEeXHUKO-
SKOHOMUYECKHE MapaMeTPhl YCTAHOBOK.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM IMCUMIINHBI
B .
U1 y4eOHoi padoThl Axax | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 3 108 81
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpaxTnueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
KonTakTHas camocrositenbHas pabota 0,4 0,3
CaMoCTOATENbHOE U3YUEHUE PA3/IeIoB AUCUUIUIMHGI (U1u Opyaue 1,67
. 59,6 44,7
8UObL CAMOCOAMENILHOU pabomvl)
Buja kouTpoJs:
Buja nToroBoro KOHTpoJIs: 3ader c oleHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«[IpUHIUNIBI OPraHU3AIUM U YIIPABJIEHUS
sHeprocoperarommumu XTC»

1. legb AUCHUIUIMHBI — TPUOOPETEHHE OOYJYAIOIMMUCS YrTyOJICHHBIX 3HAHHWM, HEOOXOIMMBIX
CHeIMaIuCTaM B 00JIaCTH pecypcocOeperammnx XUMHUKO-TEXHOJIOTHIECKUX CUCTEM B B 00JIaCTH yIIPaBIICHHS
STUMHU CHUCTEMaMU JJIsl TMOCIEAYIOMEH MPOU3BOJACTBEHHO-TEXHOJIOTHYECKON U HAYIHO-UCCIEA0BATENbCKOM
NEeSTETHLHOCTH, JIJIS1 TIOJTY9CHHS TIPOTYKIIUHU 3aIaHHOTO KA4eCTBA U TEXHUYECKH TPAMOTHOTO €€ IPUMEHEHHS.

3ajava JUCIUIIIMHBI — 1aTh OCHOBHBIE 3HAHUS 110 METO/aM YIPABJICHHUS XUMHKO-TEXHOJIOTHIECKUMHU
CHUCTEMaMHM, TIO3BOJISIONINE BBITYCKHUKY HA OCHOBE BIQJCHHUS OOIMIMMH TPUHIMIIAMH TMPOBOIHTH
OpPraHU3aIMOHHO-Y)KOHOMUYECKOTO aHAIN3 PECYpCOCOePErarlnX XUMHKO-TEXHOJIOTHIECKUX MPOIECCOB

2 B pe3yJsbTare U3y4eHHs] AMCHUILIMHBI 00YYAOIIMIACS J0JI7KEeH::

Obnadams CIeNyONMMA KOMIIETECHITUSAMA U UHIUKATOPAMU UX JTIOCTHKEHUS:

IIK-1.1; TIK-1.2; TIK-1.3; T1K-4.1; T1K-4.2; [1K-4.3; TIK-5.1; [1K-5.2; TIK-5.3.

3namo:

— OCHOBHBIC TIPUHITUIIBI Pa3BUTHSA U OPraHU3AINN XUMHUKO-TEXHOJIOTHIECKUX CHCTEM;

— OCHOBHBIE€ OM3HEC-TIPOIIECCHI B XUMHUKO-TEXHOJIOTHYECKUX CHCTEMAX;

— METOAbI OIICHKU 3()(PEKTUBHOCTH NHHOBAIIMOHHBIX MTPOEKTOB;

— METO/IbI OIICHKA CTOMMOCTH HHTEIIEKTYaIbHOM COOCTBEHHOCTH.

Ymemo:

— TPUMEHATh METOJbI OIEHKH CTOMMOCTH HHTEIICKTYAJIbHOW COOCTBEHHOCTH IUISI ONpEAeICHUS
CTOMMOCTH HEMaTePHUAIIbHBIX aKTHBOB;

— MCTIOJIb30BAaTh METOIbI OIIEHKH (D PEKTUBHOCTH HHHOBAITMOHHBIX MPOEKTOB JIJIsI OLICHKU UX BIASHU
Ha 3 ()EKTUBHOCTh XMMUKO-TEXHOJOTHUYECKOU CHCTEMBI

Bnaoemuv:

— IpUHIHMIIaMU cOopa, 00pabOTKU U aHaIM3a UHPOPMAILIH O XUMUKO-TEXHOJOTUYECKUX CUCTEMaX JIIs
MIPUHATHS YIIPABJICHUECCKUX PEIICHU;

—MeToaamMu 00paboTKH Pe3yabTaTOB MH(POPMAITMOHHO-aHATTUTUYECKON A TEIHHOCTH,

— (hopmMamu TIpeICTaBIICHUS PE3yIbTaTOB HH(POPMAITMOHHO-aHATMTUYECKOMN JACSITEIHHOCTH,

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

OcHOBHBIE TIOHATHUS U OTIPEICIICHHUS.
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MexaHnyeckue,  TUIPOMEXaHUYECKUE,  TEIJIOOOMEHHbIE,  MacCOOOMEHHBbIE,  XHMHYECKUE,
SHepreTHUecKue U MHPOpMaIMOHHBIE npolecchl. Mepapxuueckas CTpyKTypa XUMHUYECKOTO MPOU3BOJICTBA.
XUMHUKO-TEXHOJIOTUYECKUE TPOLIECC U OCHOBHBIE THUIIBI CTPYKTYpbl OCHOBBI XMMHUYECKOM TEXHOJIOTUU —
00BEKT, 1eNIb U MEeTOoAbI uccienoBanus. Ilokasarenu 3¢ (peKTUBHOCTH XUMHUKO-TEXHOJIOTUYECKUX ITPOIIECCOB
Y IIPOU3BOJICTB.

AHann3 XMMHKO-TEXHOJIOTMYECKUX IPOLIECCOB U CUCTEM

Mopnen  XMMHUKO-TEXHOJIOTUYECKUX cucTeM. CTpyKTypa CHCTEMbl YIpPaBIEHUS  XHUMHUKO-
TEXHOJIOTUYECKOM CHUCTEeMOM. AHaJIU3 MaTepHabHO-TEXHUYECKO 0a3bl, 0OOPOTHBIX CPEICTB, TPYAOBBIX
pecypcoB. AHanu3 o0beMa MPOM3BOJACTBA W pealM3allud MPOAYKIHMH, aHalu3 pacxoJ0B, 3arpar U
ce0ecTOMMOCTH IPOAYKLNHY, aHAIU3 (UHAHCOBBIX PE3YIbTATOB U (PUHAHCOBOTO COCTOSHUS.

OneHka CTOMMOCTH HEMaTEepHAIbHBIX aKTUBOB XUMHUKO-TEXHOJIOTUYECKOHN CHUCTEMBI.

MeTo/1bl OLIEHKH PHIHOYHOW CTOMMOCTH HeMaTepuaibHBIX akTHBOB. [locTaHOBKa Ha OyXranTepckuil
y4eT HemMaTepualbHbIX aKTUBOB. MeTOl AUCKOHTUPOBAHUS €HEKHBIX NOTOKOB. OIleHKAa MAaTeHTHBIX MpaB,
CPEICTB MHJMBHyalIHIa3uH, MPaB HAa CEKPET MPOU3BOJCTBA (HOY-Xay), aBTOPCKUX IpaB. JIMIIEH3HMOHHBIE
COTJIALIEHUS U pacyeT LIEHbI JINLCH3UN

@DakTOpHBIM  aHANW3  pe3ylIbTaTOB  (DMHAHCOBO-XO3SUCTBEHHOW  ACSATEIBPHOCTH  XHUMHUKO-
TEXHOJIOTUYECKON CUCTEMBI

JleTepMUHUPOBAHHBIM, CTOXAaCTUYECKHH, MNPAMOU(IENyKTUBHBIN), O0OpaTHBIM (MHIYKTHUBHBIN),
OJHOCTYIEHYAThIM, MHOTOCTYIIEHYAThI!, CTATUYECKUM, JUHAMUYECKHI, PETPOCIIEKTUBHBIN, ITEPCIIEKTUBHBIN
¢dakropHbli  aHanu3bl. Meroauka (QaxkTopHOoro aHanuza. IlpaBuna mpeoOpasoBaHMsl  Mojenel
(MonenupoBaHusi) MeToJ LENHBIX IOJACTAaHOBOK, METOJ a0COJIOTHBIX Pa3HULl, METOJ OTHOCHUTEIbHBIX
pa3HULl, UHTETPAJIbHBIM METO/I, METOI JIOTapU(MUPOBAHHUS.

4 O0beM yueOHOM TMCHUTIINHBI

O0beM IMCUMIINHBI
B .
U1 y4yeOHoi padoThl Axax, | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTh JUCHMIJIMHBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpakTueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
KoHTakTHas camocrosiTesnibHas paboTa 0,4 0,3
CaMoCTOATENbHOE U3YUEHUE Pa3/IeoB AUCUUILUIMHGI (U1u Opyaue 1,67
. 59,6 44,7
8UObL CAMOCOAMENLHOU pabomvl)
Buja koHTpoJs:
Buja nToroBoro KOHTpoJIs: 3a4er c onleHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«CsoiicTBa IIAB 1 nx npuMeHeHre B XUMHY€CKOH TEXHOJIOTID)

1 Ileab AUCHUIUIMHBI - [OJIyY€HUE U MOCIEAYIOLIee MNPUMEHEHHE CTYIEHTaMU KIIIOUEBbIX
MIPEJICTaBICHUI O CBOMCTBAX, METO/IaX MOJIyYEHHUSI U aHAJM3a IIOBEPXHOCTHO-aKTUBHBIX BemiecTB (IIAB); a
TaK)XK€ METOJ0JIOIMUYECKHX 10IX0/I0B, HAIIPABJIEHHBIX Ha pellIeHre Mpo0iieM, CBA3aHHbBIX C UCIOJIb30BAHUEM
[TIAB B pa3nnuHbIX 00NacTAX Hay4YHOM M TNPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa, B YAaCTHOCTH, IPHU
pa3paboTke MeMOpaHHBIX TEXHOJIOTHIA.

2 B pesyabTrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obaaoams cleqyOIUMA KOMIIETEHIMSIMA U UHIAUKATOPAMU UX JIOCTHUKEHUS:

IIK-1.2; [IK-1.3; [IK-4.1; 1IK-4.2; IIK-4.3; [IK-2.1.

3Hamb: COBPEMEHHBIE INpelcTaBieHUs 00 ocobeHHocTsax crpoenuss I[IAB; coBpeMeHHBbIe
MIPEACTABICHUS O TEPMOJMHAMUKE IIOBEPXHOCTHOIO CJIOS; COBPEMEHHBIE TEHICHUWU pa3BUTHUSA
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HAaHOTEXHOJIOTUI; OCHOBHBIE CITIOCOOBI NOJYYEHHSI U CTa0MIIM3AIMK AUCTIEPCHBIX CUCTEM, cofepkaniux [TAB,
00J1aCTH IPUMEHEHHUS TaKMX KOMITIO3UINI; OCHOBHBIC METObI aHanu3a [1AB;

ymemy: BbIOpaTh HanboJIee TEXHOJOTUYECKH TPUMEHUMYIO CXEMY MOJYyYEHHS JUCIIEPCHOM CUCTEMbI
C 3a/laHHBIMHM XapaKTepUCTUKaMU; 0OOCHOBATh MPUMEHEHUE Pa3IMUYHBIX CTAaOMIIM3aTOPOB MPHU MOIYYEHUU
JUCIIEPCHOM CUCTEMBI;

énademys: OCHOBHBIMU METOJAaMH KOJUIOMJHON XUMHH IpU pa3paboTKE COCTaBOB pPa3IM4HOrO
Ha3HA4YCHMS; JJa0OPATOPHBIMU METOIMKAMHU MCCIICIOBAHMS BOJIHBIX M HEBOJIHBIX pacTBOpoB [1AB.

3 Kparkoe coaepxxanve TUCUUIIMHBI

Beeoenue

OCHOBHBIE TEHJEHIMH PA3BUTHA KOJUIOMTHOW XUMHH. POJIb pOCCHUCKMX M 3apyO€KHBIX YYCHBIX B
Pa3BUTHH KOJUTOMIHOW XUMHH. POJIb TOBEPXHOCTHO-AKTUBHBIX BEIIECTB B COBPEMEHHBIX €CTECTBEHHBIX HAYKaX.
CoBpemMeHHOE COCTOSHHE MEMOPaHHBIX TEXHOJIOTHH.

Pazoen 1. OQOcobennocmu cmpoenusn IIAB. Mexncpaznan nosepxnocms. OcHogHble
XapaKmepucmuKu mexcgaznoil nosepxnocmu

Mex¢asHas NOBEpXHOCTh — (OPMHUPOBAHME M METOJIbI HccienoBanus. OrmpezaeneHue MexpasHOro
HaTsDKEHUS Ha Pa3JIMYHBIX TpaHuIax pasaena ¢as3. OcodbenHoctu crpoerus [IAB u ux moBeneHns Ha pa3IMIHBIX
rpanumax pasnena (as. CrpoeHne OHOIOTHYECKH AKTUBHBIX MeMOpaH. MemOpaHHBIE MPOLIECCHl B KHUBBIX
opranuzMax. MemMOpaHHBIH IepeHoc.

Pazoen 2. Iloseoenue IIAB na zpanuue pazoena pacmeop-6030yx. CmpoeHue aocopoyuoHHbIX
cnoes

Ocob6ennoctu noseaeHust [IAB Ha rpanuie pasaena pactBop-Bo3ayX. AncopOuus. KonmuecTBeHHbIE
XapaKTEPUCTUKH aJICOPOLINN — a0COTIOTHASL M M30bITOUHAs (THOOCOBCKast aacopOmwsi). AncoOpOIMOHHBIC TUIEHKA
[TAB. Bunsr n3otepM MOBEpXHOCTHOTO HaTsDKeHHs. Pacder m aHamm3 m3zotepm agcopOrum. [loBepxHOCTHOE
JlaBJIeHUE. DKCIEPUMEHTAIbHOE ONpeieNieHNe U30TepM MOBEpXHOCTHOTO JaBiieHus. Becol Jlenrmiopa. Ilnenku
Jlenrmiopa-bnopkert. Pactekanue xunkocreit, appexr Mapanronu. [lensl. BnusHue pa3nuunbix pakTopoB Ha
MEHOO0OPa3yIOIIYI0 CIIOCOOHOCTb.

Pazoen 3. Ilogeoenue IIAB na cpanuuye 3#cudKoCmv-HcudKoCms U HeUOKOCmMy - meepooe meJo.
Knaccugukayun uzomepm aocopoyuu.

Knaccuduxanus nzorepm no Ixaitncy. Ocodbennoctu aacopoimu [TAB u3 pactBopoB. AncopOius [TAB
W3 PAacTBOPOB Ha TBepAOM moBepxHOCTH. MuremiooOpazoBanue. Ompenenenne BenmunH KKM B cpenmax
pazmuuHoi mossipHocTH. ComoOunm3anms kak ocHoBa Moromiero aeiictBus [1AB. Uwucna I'JIB — pacuer u
HazHaueHue. Kiaccudukamus osmynbcuil. IlomyyeHune 5SMynbcMii M HMX OCHOBHBIE — XapaKTEPUCTHKHU.
Makposmynscuu. Hanoamynecuu. Mukposmynbcuu.  [IpuMeHeHue SMyIbCHOHHBIX (OpM B MeMOpaHHBIX
TEXHOJIOTUSIX, [TUILIEBON TPOMBIIIIIEHHOCTH, MEIUIMHE U (papMalleBTHKE.

Pazoen 4. Ananus u npumenenue IIAB. Hosvie munwvt IIAB

Anamu3 [IAB. CoBpemeHHBIE METOABI (PH3MKO-XMMHYECKOro aHaimm3a. OnpeneneHue KOJUIOHMTHO-
XUMHUYECKHUX XapakTepucTuk pactBopoB IIAB. IIpumenenue [IAB B kauecTBe 3MyNbraTopoB, CTAOMIM3aTOPOB,
Mortommx kommo3urmid. CoBpemennsie MeTobpl cuHTe3a [TAB. HoBbie Tumst [TAB. DOxonorudecku uncteie [TAB.
DKCTpeMalIbHOE CHM)KEHHE TOBEpXHOCTHOro M Mexk(aszHoro HarskeHus. Gemini-IIAB — cunTes, ctpoenue u
cBoicTBa. OCOOEHHOCTH KOJIJIOUIHO-XUMUYECKOTO MoBeIeHNs TUMepHbIX [TAB.

4 O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.

O01mas TpyA10eMKOCTb JUCHHUIJIMHbI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[TpaxTnueckue 3anstus (113) 0,89 32 24
CamocrosiTesibHasi paboTa 2,22 80 60
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KonTakTHas camocrositenbHas pabota 227 0,4 0,3
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI ’ 79,6 59,7
By MTOroBOro KOHTPOJIs: 3auyeT c oLeHKOIi

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHbBI
«TeopeTnyeckue 0CHOBbI KOPPO3UM»

1 Heap AUCHMIUIMHBI — TMPUOOPETEHHE CTYJIEHTAMHM 3HAHWA O KOPPO3MOHHBIX IIPOIIECCaXx,
MPOTEKAIOIINX B Ta30BbIX W KHUJIKUX CpeAax, O BUIAAX KOPPO3UH, UMEIOIMMHU MECTO B IPUPOJIHBIX U
TEXHOJIOTMYECKUX CPElax.

2 B pesyabrare u3y4eHHs AUCHUILIMHbI 00YYAIOLIUICH 10JIKEH

Obnadams CIeyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

IIK-1.2; [IK-1.3; [IK-4.1; [IK-4.2; [IK-4.3; IIK-2.1.

3nams:

— (bu3MUecKHil CMBICI IPOLIECCOB, MPOTEKAIOIIUX HA AIEKTPOAAX;

— MEXaHMU3MBbI IPOTEKAIIUX KOPPO3UOHHBIX IIPOLIECCOB;

— METO/Ibl UCCIIEIOBAHNS KHHETUKH 3JIEKTPOJAHBIX MPOLIECCOB U IIPOLIECCOB KOPPO3UU;

— CIoco0bl KOPPO3UOHHBIX UCTIBITAHUM.

Ymems:

— CHHMMAaTh NOJIIPU3ALMOHHBIE KPUBBIE AIEKTPOIHBIX ITPOLECCOB, CTPOUTH AUArpaMMbl KOPPO3UH;

— OIPENeNATh Ha OCHOBE SKCIEPUMEHTAIbHBIX MCCICAOBAHWN WM JMTEPATYPHBIX JAHHBIX TOKU H
ITOTEHIMAJIbl KOPPO3UH, IIOKA3ATENIN KOPPO3HH;

— OIpPEAENATh JUMUTHPYIOLIYIO CTAJANI0 KOPPO3UOHHOTO IPOLECCa;

— IPOU3BOJUTH OLIEHKY KOPPO3UOHHOMW CTOMKOCTH MaTEPUAJIOB B arPECCUBHBIX CPEAAX;

— TPOBOAUTH YCKOPEHHBIE KOPPO3UOHHBIE UCIIBITAHUS;

— MPUMEHSTH TMOJIYYCHHYI0 HH(POPMAITUIO JUTsl pEeIIEHUSI KOHKPETHBIX TEXHOJIOTHYECKUX 3a/1a4.

Braoemy:

— HaBbIKAMHM  HACTPOMKHM TEXHOJOTMYECKOro 00OpYyJOBaHMs, HajJaJKUu IMPUCHOCOOJICHHUH,
MHCTPYMEHTA U IPYroil OCHACTKU, BKIIFOUEHHO! B J1a00OPaTOPHBIIN MPAKTUKYM.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pa3zoen 1. nekmpoxumuueckas xoppo3us

DneKTpoJHbIE NOTEHLIUAJIbI U TEPMOIMHAMUYECKas! BO3MOKHOCTh KOPPO3HH.

Koppo3sus B kucaeix pactBopax. MexaHu3M BOCCTaHOBIJIEHHS BOAOpoAa. Koppo3us B HEUTPAIBHBIX U
LIEJIOYHBIX cpeniax (KUCIOpOoAHAs KOppo3us). MexaHN3M BOCCTaHOBJIEHUS KUCIOPOa.

[Tonspu3annonHbpie AUArpaMMbl KOPPOIUPYIOMUX MeTauioB. CHITHE TOJAPU3AMHOHHBIX KPUBBIX.
Pacuer ckopocTelt KOppo3uu Mo MOJISAPU3ALUOHHBIM JTaHHBIM. BiusiHHEe COOTHOMIEHMS TUIOIIAAEH KaToAa 1
aHOJA Ha TOKH KOoppo3uu. Teopus KaTOHOM 3aIUTHI.

[TaccuBanus. Xapakrtepuctuka mnaccuBauuu u @uane noreHnuan. [loBeneHne naccuBaTOPOB.
[TaccnBHOCTB kele3a B @30THOM KUCIIOTE.

AnonHas 3amuTta U nepenaccupanus. Teopus naccuBHocTH. Ctabunuzanys MacCUBHOM IUIEHKH BO
BpemeHHU. JlelicTBHE XJIOPUA-MOHOB W AKTUBHO-IIACCUBHBIE 3JIEMEHTHL. KpHUTHYECKHII TOTEeHIHAI
NUTTUHrooOpa3oBaHus. JlokanbHas aHoiHAs naccuBanus. [laccuBHOCTD CIIaBOB.

Bnusinue BHYTpeHHHX (AKTOPOB Ha KOPPO3MOHHOE MOBEJCHHE: MPUPOAA METailia, COAEpKaHUE U
CTPYKTYpa CILJIaBa, COCTOSIHUE 1 00pabOTKa MOBEPXHOCTU, MEXaHUYECKUE HAMPSKEHUSI.

Bnusinue BHemHUX (pakTOpoB Ha KOPPO3UOHHOE MOBEJICHUE: COCTAB U XapaKTep arpecCUBHOM cpepl,
TEMIIEpaTypa, JABJIEHUE, CKOPOCTb IBMKEHHWS CPENbl, BHELIHSA NOJISIpHU3alMs, KOHTAaKT C METAUIAMH U
HEMETAIIaMU.

Pazoen 2. Xumuuecxas xopposus. Kopposus nememaniuueckux mamepuanos

Mexann3m razoBoil Koppo3uu. TepMoIrHamMuKa razoBoil Koppo3uu. KuHeTrnka ra3zoBoil KOppO3UHU.
Bnusinue BHYTpeHHHMX (AKTOpPOB Ha Ta30BYI0 KOPpPO3HIO: COCTaB, CTPYKTypa CILJIaBOB, MEXaHHYECKHE
HanpspKeHus U iedopmanusi, 00padoTka NoBEepXHOCTU. BiinsHue BHEMIHUX (PAKTOPOB HA ra30BYI0 KOPPO3HIO:
COCTaB Cpebl, TEMIEPATYpPa, 1aBICHUE CKOPOCTh ABUKEHUS CPEbL.

Koppo3us nonumepos. Koppo3ust 6eToHOB.

4 O0beM yueOHOM TMCHMILTHHBI
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O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.
OO0uasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[TpaxTuueckue 3anstus (113) 0,89 32 24
CamocrosiTesbHasi padora 2,22 80 60
KoHTakTHas camocrosiTesibHas paboTa 0,4 0,3
2,22
CaMOCTOSTENbHOE N3YUYEHUE PA3/IE€TI0B AUCHUIIIMHbI 79,6 59,7
Buja nToroBoro KOHTpoJIs: 3auer ¢ oneHkoi

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«y1eKTpOoMeMOpaHHbIE MPOIECChD)

1 Heasb nMcuMNJIMHBI — OBJIAJICHUE 3HAHUSMHU B O0JIaCTU TEOPUU MPOTEKAHUS NOHOOOMEHHOTO U
Pa3IMYHbIX MEKTPOMEMOpPAHHBIX IIPOLECCOB, a TAK)KE OBJA/ICHUE HAaBBIKAMHU IPUMEHEHUS! TEOPETHUECKUX
3aKOHOB K PEIICHUIO MPAKTUYECKUX BOIPOCOB XUMUYECKOU TEXHOIOTHH.

2 B pe3yabraTe H3y4eHUs] JUCHUILIUHBI 00yYAIOLIUICA J0JI/KEeH:

Obnadams CIENyONMMA KOMIIETECHITUSAMA U WHIUKATOPAMU UX TOCTHKCHUS:

IIK-1.1; I[TIK-1.2; T1K-1.3; T1K-4.1; T1K-4.2; TIK-4.3; [1K-5.1; [1K-5.2; T1K-5.3.

3uamo:

. MEXaHU3MBI IPOTEKAHUSI HOHOOOMEHHBIX U AJIEKTPOMEMOPaHHbBIX MPOLIECCOB;

o (bakTopbl, BIUSIONINE HA IPOTEKaHNE MOHOOOMEHHBIX U AJIEKTPOMEMOPAHHBIX IPOLIECCOB;

o OCHOBBI pacyeTa HOHOOOMEHHBIX U 3JIEKTPOMEMOPAHHBIX aIllapaToB.

Ymemy:

. MPOBOJUTH OIIEHKY MPAaBUIBLHOCTU MPOEKTHBIX PEIICHUH MO0 ONTUMAIbHOMY NPUMEHEHUIO
MOHOOOMEHHBIX U AJIEKTPOMEMOPaHHBIX MTPOLIECCOB B PA3IUNYHBIX TEXHOJIOTHYECKUX CXEMaX;

o IIPOBOJUTH PAacyeT U OI00p HOHOOOMEHHBIX U 3IEKTPOMEMOPAHHBIX alIapaToB.

Braoemy:
. METO/IaMH CPABHCHHSI BAPUAHTOB MTPOCKTHBIX PEIICHUH;
o HaBBIKaMU ITPOSKTUPOBAHMSI U PacyeTa HOHOOOMEHHBIX U AJIEKTPOMEMOPaHHBIX YCTAHOBOK.

3 Kparkoe coaepxxanue TUCUMIIIMHBI
Paspnen 1. /IBuskeHHne sKMIKOCTH B anmaparax
1.1. 'mapoarHaMuKa B MJIOCKOKaMEPHBIX armnaparax.
1.2. 'mppoarHaMuKa B pyJOHHBIX ammaparax.
1.3. JIBmxeHue XUAKOCTH Yepe3 3€PHUCTHIC CIIOM.

Pa3nes 2. MonHblil 00MeH

2.1. OcHoBHbIE TepMUHBI U IOHATUS. Kiaccudukanusi.

2.2. CpoiicTBa HOHMTOB. Marepuanbl - MOHOOOMEHHBIE CMOJBI (MOHUTHI): CIIOCOOBI MOJTYYEHHUS, BHUIbI
XUMHUYECKOH CBs3U. OCHOBHbBIE TUITBI HOHUTOB (KaTUOHUTHI, aHUOHUTHI, aM(OJIUThI, CEICKTUBHBIE HOHUTHI).
XapaKkTepuCTUKU HUOHUTOB: OOMEHHAsl eMKOCTb, CEJIEKTUBHOCTb, MEXaHUYECKasi MPOYHOCTh, OCMOTHYECKAs
CTaOUJIBLHOCTh, XUMHUYECKasi CTAOUIILHOCTD, TEMIIEpATypHAasi yCTONYUBOCTD, (PAKIIMOHHBIN COCTAB.

2.3. Mexanu3M HOHHOro oOMeHa. MexaHu3M mpoTekaHus mpoiiecca; (akTopsbl, BIUSIONIME Ha IPOTEKaHUE
nporecca. AnnaparypHoe opopmMiIeHne npouecca.

2.4. Pacuétr noHOOOMEHHOM ycTaHOBKU. Vcnonb30BaHMEe HOHHOTO 0OMEHa B IPOMBILLIJIEHHOCTH (yMsITUeHue,
riyOokas JAeMuHepanuszanus). Perenepanuss HOHOOOMEHHBIX CMOJI — BBIOOp pEareHToB JUIsl pereHepaluy;
OpraHu3anus NOTOKOB IPU pereHepauuy. TeXHOIOrnYecKue CXeMbl, BKIIOYAIOIINe B ce0s HOHOOOMEHHBIE
MPOLECChl — TMPUMEPBI, TEXHUKO-3KOHOMHMUYECKHE ToKa3aTeqd. OCHOBHbIE (QUPMBI-IPOU3BOIUTENN
HMOHOOOMEHHBIX CMOJL.
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Paznen 3. DiiekTpoMeMOpaHHbIe METOIbI pa3/iejeHus:
3.1. OcHoBHbie TepmuHbl U TOHATHA. Knaccudukamus. Tumbsl snekTpoMeMOpaHHbIX TporieccoB. Obmactu
npuMeHeHus. MeMOpaHbl, A 3IeKTpOoMeMOpaHHBIX MpoueccoB. OCHOBHbBIE XapaKTEPUCTUKU MeMOpaH
(pyHkuMOHaNBHAS TpyIIa, YUCIIO IEPEHOCca, TOJIMHA, HA0YyXaeMOCTh).
3.2. Mexaau3M 3JeKTpoMeMOpaHHOTO paszaeneHus. llepeHoc uepe3 MeMOpaHBI: OCMOC, 3JETPOOCMOC,
mupdys3us, JloHHaHOBckoe ucKiIodeHHe. KoHIeHTpalMoHHas mosisipu3auus. BinsHue OCHOBHBIX
TEXHOJIOTHYECKUX MapaMEeTPOB Ha KOHIIEHTPALMOHHYIO MOJSpU3ALUI0 (TeMIepaTypa, TUAPOAMHAMUYECKUE
PEXUMBI U T.[1.).
3.3. Pacuér aneKkTpoaualu3HbIX YCTaHOBOK. DHEPro3arparbl Ha MPOLECC AIEKTPOAUATU3HOTO pa3JIesIeHuUs.
KoHcTpykTuBHBIE OCOOEHHOCTH ammapaToB ISl AJIEKTPOMEMOpPaHHBIX MPOIECCOB; CXE€Ma OpraHHu3aluu
IIOTOKOB; TreoMeTpus KaHajia. MeToauka pacuera 3JeKTPOJUAIM3HBIX YCTaHOBOK. IIpombiinuieHHoe
MIPUMEHEHHE AIEKTPOMEMOPAHHBIX MPOIIECCOB — MIPUMEPHI, TEXHUKO-3KOHOMHUYECKHE MOKA3aTEH.
Pasnen 4. HazBanue pa3nena
4.1. TpebGoBaHusi K HCXOOHBIM pacTBOpaM, IIOJIaBa€MbIM Ha 3JEKTPOMEMOpAaHHbIE  MOJYJIH.
DnekTpoarnann3Hoe 00eccoMBaHre U KOHIIEHTPUPOBAHHE.
4.2. Opranu3zanus NOTOKOB B 3JIEKTPOMEMOPAHHBIX annaparax.
4.3. CoBMECTHOE UCIOJIb30BAaHUE IEKTPOIMAIN3A C JPYTUMH NpolieccaMu. MoaupUKauu 3JeKTpoauain3a
(27EKTpOICMOHU3AIIMS, IEKTPOAUATIN3 C OUIMOJISAPHBIMM MeMOpaHaMM, PEBEPCHUBHBIN 3JEKTPOIUATIU3) —
OCOOEHHOCTH MPOTEKaHUs JaHHBIX IpoleccoB. CpaBHUTENbHAS XapaKTEPUCTUKA 3JIEKTPOMEMOpPAHHBIX U
Opyrux MeronoB oOecconuBaHusa. OCHOBHbIE (UPMBI-IIPOM3BOAUTENN HOHOOOMEHHBIX MeMOpaH u
AIEKTPOMEMOPAHHBIX MOTyJIEH.

4 O0beM yueOHOM TMCHUITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acrp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCUMIIJIMHbBI 3 108 81
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 16 12
[TpaxTueckue 3anstus (113) 0,44 32 24
CamocrosiTesibHasi paboTa 1,67 60 45
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
1,67
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 59,6 44,7
Buja koHTpoOJI:
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«CrpaTernyeckoe JIAHUPOBAHNE HHHOBALMOHHBIX XHMHY€CKHX NPOU3BOJCTB)

1 Heab AUCHUNIAHBI

[Iporpamma gucrummabl  «CTpaTernyeckoe IUIAHUPOBAHWE HWHHOBAIMOHHBIX XUMHUUYECKHUX
MPOM3BOJICTB» COCTaBJieHa B COOTBETCTBMU C TpeOoBanmsiMu DenepaibHOTO TOCYAApCTBEHHOTO
obpazoatenpHoro crangapra (PI'OC BIIO) mo nanpasieHuto noarotoBku 0akanaBpos 18.03.02 «Dnepro-
U pecypcocOeperarome Mporecchl B XHUMHUYECKOW TEXHOJOTUH, HepTeXuMun u OUOTEXHOJOTHUNY,
PEKOMEHIAMSIMU METOJAMYECKOM CEKIIMM YUYEHOTO COBETa W HAKOIUICHHBIM OTIBITOM IPEINo aBaHus
TUCIUIIIMHBL Kadeapol WHHOBAIIMOHHBIX MaTEpUaioB W 3amuThl oT kopposuu PXTVY. Ilporpamma
paccuyrTaHa Ha U3YYECHHE Kypca B TEUCHHUE OJJHOTO CEMECTpa.

Vyebnas  gucnuminHa — «CTpaTermueckoe  IJIAHUPOBAaHWE  MHHOBAIMOHHBIX  XUMHUYECKHUX
MIPOM3BOJICTB» OTHOCUTCS K BapuaTuBHOW 4acTu npodeccuonansHoro mukiaa (b1.B.J1B.05.02). NUzyuenue
JTAHHOW JUCHUIUIMHBI 0Oa3upyeTcs Ha 3HAHUAX OCHOB OSKOHOMUKH W YIOpPABJICHHUS, OCHOB pECypCO-
SHEPTOCcOEPEIKECHHMS, MPOIECCOB U allapaToB XUMHUYECKON TEXHOJIOTHH, OCHOB MEHE/DKMEHTA M MapKETHHTA.
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Lenbto yuebHONW nucuUIUIMHBL «CTpaTeruyeckoe IJIaHUPOBAHUE HHHOBAIIMOHHBIX XMMHUYECKHUX
IIPOM3BOJICTBY» SABJIAETCA MPUOOpPETEHHE CTYJEHTaAaMH TEOPETUYECKHX 3HAHUU M MPAKTUYECKHX HaBBIKOB B
00JacTy CTpaTernyeckoro MIaHUPOBAaHUS HHHOBALIMOHHOM JIEATEIbHOCTH U YIIPABIIEHUSI pUCKAMU, KOTOPbIE
MO3BOJISIIOT  HaXOAUTh J(PQPEKTUBHbIE pELICHUs 3aJady CTPATErHYecKOro YIpaBICHUS HAyKOEMKUM
XUMUYECKUM IPOU3BOJICTBOM.

Jucuumnuna «CTpaTernyeckoe IUIaHUPOBaHME HMHHOBALMOHHBIX XUMHUYECKUX IPOU3BOJCTBY»
TPAaKTyeT CUCTEMHBIE BU/bl IUIAHUPOBAHUS, OCHOBHBIE IIOJIOKEHHS W 3aKOHOMEPHOCTU TEOPUH CHUCTEM,
CTPYKTypa, (YHKIMHM, MHUCCUS NPOU3BOJACTBEHHONW CHCTEMbI, KOHLENTYalIbHYIO MOJENb OpraHu3aluu
HayKOEMKOro OHu3Heca, MaTeMaTH4YE€CKHE METOJbl U MOJEIU CTPATerMyecKoro YIpaBJIeHUs HAyKOEMKHM
IIPOU3BOJICTBOM, IIPOLIECCH] M METO/IbI OPraHU3alMOHHO-TEXHOJIOIMYECKOTO YIIPABIICHHUS.

3ajaud JUCUUIUIMHBI — 3TO TEOpPETHYEecKass M IpaKTHYecKas IMOATOTOBKAa CTYIEHTOB B 00JacTH
pa3BUTUSA M IUIAHUPOBAHMS HAYKOEMKHX XMMHYECKUX ITPOM3BOJCTBEHHBIX CHCTEM Ha BCEX J3Tallax HX
KU3HEHHOTO LIMKJIA; WU3y4eHHE MPHUHIMIIOB CTPAaTErMUecKOro OW3HEC-IUIaHUPOBAHUS [UIsl YIPaBICHUS
XUMHKO-TEXHOJIOTHYECKMMH CUCTEMaMHU, COCTaBJIEHHE OM3HEC-IUIaHa U oleHKa 3()()EKTUBHOCTU MPUHSTUS
pelIeHU, BHEAPEHHE  WHHOBAIMOHHBIX  TEXHOJOTWH, oOleHKa 3((EeKTUBHOCTH  peanu3aluu
pecypcocOeperaomux — TEXHOJIOTMH; HW3ydeHHE IPUMEPOB  IIPAKTUYECKOH  peanu3alud  METOOB
OpPraHU3alMOHHO-3KOHOMHYECKOTO  IUIAHUPOBAHUS  PECypcocOeperammux  XUMHUKO-TEXHOJOTHUYECKUX
IIPOLIECCOB.

Kypc «Crparernyeckoe niaHMpoBaHUE HHHOBALMOHHBIX XUMHUYECKUX IIPOU3BOJICTBY YUTAETCS B 7-M
CEMECTPE U 3aKaHYMBAETCS 3a4ETOM C OLICHKOM. KOHTpOIb ycrieBaeMOCTH CTYIE€HTOB BEIETCS 110 IPUHATOM B
YHUBEPCUTETE PEUTUHIOBOU CHCTEME.

2 B pe3ysbrare u3y4eHHs] AMCHUIIMHBI 00YYAIOIMIACS JOJI5KEeH:
IK-1.1, TIK-1.2, TIK-1.3, TIK-4.1, TIK-4.2, T1K-4.3, [1K-5.1, TIK-5.2, TIK-5.3

3 Kparkoe coaepxxanue TUCUUIIMHBI
Moayas 1. CTpaTterudeckoe njiaHupoOBaHUe U ypaBJeHue: 001Iue MOHATHS

Teopust crparermueckoro muaHupoBaHus. llonarue crpareruu pas3BuTus npeanpuarud. Crpykrypa
MIpEANPUHUMATENBCTBA, ba30BbIe MOJENIM CTPATErH4YeCKOro pa3BuTHs npennpusatud. [logxonsl k mpoueccy
pa3paboOTKU CTPATEruy Pa3BUTUSI HAYKOEMKOTO npeaAnpusaTusi. CylnHOCTbh CTPaTErnyecKoro MiIaHupOBaHUS U
ynpasieHusi. MoJienu cTpareruueckoro BpIoopa.

MO)IyJIb 2. OTanbl Npoueaypsbl CTPATErH4€CKOro NMJIaHUPOBaAHUA

Omnpenenenue Muccuu npennpusatus. [Ipomecc nenenonaranust U OpraHU3alMOHHAs KyJIbTypa IPEANPUSTHS.
AHanmu3 pecypcHOTO MOTEHIMAIa HAYKOEMKOTO peanpusiThs. OCHOBHBIE METOIbI CTPATETUYECKOTO aHAIH3A.
Crparerus unHOBaIM. [1oAX01bI K TUTAHUPOBAHMIO M YIIPABJICHUIO MHHOBAIIMOHHBIMU Tporieccamu. O1ieHKa
3¢ (HEKTUBHOCTH MHHOBAIIMOHHOTO MPOEKTA.

Mopayasb 3. KOHTpPOJUTMHT B ccTeMe CTPATern4ecKoro NJIAaHUPOBAHUS M YIIPABJIEHUSI HA HAYKOEMKOM
NpeAnpUsiTHH

KonTposmmuur Ha npeanpustiu: cogepxanue u GpyHkuuu. OCHOBHbIE (PYHKIMN KOHTPOJUIMHIA HAYKOEMKOTO
npennpusaTus. CTpaTernueckuii 1 ONepaTUBHbBIM KOHTPOJUIMHT HA HAYKOEMKOM Ipeanpustiui. Opranusamus
CUCTEMBI KOHTPOJISI HA IIPEAIPUATHH.

MO)IyJ'Ib 4. CTpaTernquKoe IVIAHUPOBAHHUE B YCJIOBUAX )luBepcmbmcauuu XUMHYE€CKUX IPOU3BOACTB

OcHoBHblE 371eMeHThl Teopuu auBepcupukanyu. CyImHOCTP M TUIBI KOPHOPATUBHBIX CTpaTeruit
nuBepcuduranuy. JBUxKyue cuilbl 1 KpUTEPUU TUBEPCU(UKALNN XUMUYECKUX TPOU3BOJCTB. Bo3MokHbIE
CTPATETHYECKHE JICUCTBUSA HAYKOEMKOIO NPEANPUATHS B YCIOBUAX HW3MEHEHUs BHEIIHEW Jel10BOM
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okpyxamwmeir cpeapl. OCOOEHHOCTH OpraHu3alMy Ipolecca CTPATErMuyecKoro IUJIAHUPOBAaHUS Ha
IUBEPCUPUIIMPOBAHHBIX XUMUYECKUX MPENTPUATHIX.

MoayJib 5. YueT pUCKOB B CTPAaTeri4ecKOM IVIAHUPOBAHMH Pa3BUTHSA NPeIANPUATHS
[loHsiTHE PHUCKOB B CTpaTErMueckoM IUIAaHUpOBaHWUU npennpustus. CTpaTernyecKuil aHajlu3 PHCKOB
MHHOBAI[MOHHOTO IpeanpusaTus. [lponecc uamMepenus: puckoB HaykoeMkoro npeanpustusa. Knaccupukanus

CTPATCTUUYCCKUX AJIbAHCOB. HpOHGCC YIIPpaBJICHHUA CTPATCTUUCCKUMU aJIbAIHCAMH XUMHWYCCKUX ITPONU3BOACTB.

4 O0beM yueOHOM TMCUUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIIUNIJIMHBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 16 12
[TpakTueckue 3anstus (113) 0,44 32 24
CamocrosiTesibHasi paboTa 1,67 60 45
KonrakTHas camocrositenpHas paboTa 0,4 0,3
1,67
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IETIO0B AUCHUIIIIMHbI 59,6 44,7
Buja kouTpoJs:
Buja nToroBoro KOHTpoJIs: 3ader c oleHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«TexHoJiorust BoabD»

1 Heap aucuMnjiMHbI — OCBOCHHUE CTYJEHTAMM OOIIMX MPUHLMUIIOB NOCTPOCHUS TEXHOJIOIMUECKUX
cxeM KoMIulekcHbIX cucteM ouucTku (KCO) XuIKUX TEXHOJOTMYECKUX Cpell Ha OCHOBE MEeMOpaHHbBIX
IIPOLIECCOB Ha MPUMEPAX BOJONOATOTOBKH: oOecreueHus TpeOyeMOoro KauecTBa OYMCTKM W YTUIIW3alus
BPEIHBIX ITPUMECEH.

2 B pesyabTrare u3dy4eHHs AUCHUIIIMHbI 00y4YAIOMIHCH J0JI2KEeH

Obnadams CIeyONUMA KOMIIETESHITUSIMA U WHIUKATOPAMU UX JTIOCTHIKCHUS:

[IK-1.1; TIK-1.2; TIK-1.3; TIK-1.4; [1K-1.9; I1K-4.1; TIK-4.2; [1K-4.3; I1K-5.1; T1K5.2; T1K-5.3; TIK-
2.1.

3uamo:

° OcHOBHBIE HOpPMAaTUBHbIE TpPeOOBAHMSI K KAayeCTBY OYMCTKM BOJABI B pa3IMuYHbIX cdepax
NPUMEHEHUs] W YMeThb HaWTH TOJHBIA mnepedeHb coBpeMeHHbIX TpeboBanuii (I'OCTe1, OCTHI,
®apmakorneiinbie cratb, GMP u apyrue nurepartypHble HCTOYHHUKH.

. Metonpl aHanu3a COJEpXallUXCsl B TNPUPOJHONW BOJE OCHOBHBIX IPUMECEH M OLIEHKU
JIOCTOBEPHOCTHU aHAJIMN3A.

. [lepeueHpb KCIHOJIB3YEMBIX PEAreHTOB M «XHMHU3M» OTAEIbHBIX IPOLECCOB, HCIOJIb3YEMBIX B
CUCTEMax MOJrOTOBKH U OYUCTKHU BOJIBI.

° Oco0eHHOCTH MPUMEHEHUS U3YUYEHHBIX paHee U B JIAHHOM KypCe€ METOJI0B TEXHOJOTHYECKOIO
pacuera OTJIEeNbHBIX CTAJNI B KOMIUIEKCHOM cUCTEME OUMCTKU BOJBI.

. [Ipenensl ocyliecTBICHUS OTAEIBHBIX METOJOB OYMCTKU (/IMana3oHbl YCTOMYMBON pabOThI B
3aBUCHUMOCTH OT BUJA U KOHLIEHTPALUX IPUMECEH. )

° Tunel U KOHCTPYKTHUBHBIE OCOOEHHOCTM OCHOBHOTO M BCIOMOIaTE€IbHOIO 00O0pYAOBaHMS,
MIPUMEHSIEMOI0 Ha CTaIusAX OYUCTKU

TunoBble TEXHOJIOTMUYECKUE CXEMbl KOMIUIEKCHBIX CHUCTEM OYHUCTKH, UCIOJB3YEMbIX B Pa3IUYHBIX
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OTPaCIISIX IPOMBIIIIIEHHOCTH

Ymems:

] Ha ocHOBaHMM MPOTOKOJIa aHAIM3a COJEPKAHUS IPUMEcel B UCXOIHOM cMecH U TpeOOBaHUH K
KayeCTBY OUMCTKH MPEJIOKUTD:

° TexHOIOrM4ecKyIo CXeMy KOMIUIEKCHOW CUCTEMbI OUUCTKH,

° [TomoOpaTe cooTBeTCTBYIOIIEE O0OpYyIOBaHHE W (DUIBTPOBATIBHBIC MATEPUABI ISl KaXIOU
CTa/luy OYHUCTKH,

. Paccuurare rabGaputbl 000pynOBaHHSA, OOBEMbI 3arpy30K 3€pHHUCTBIX (UIBTPOBAIBHBIX
MaTepHajIoB, a TakkKe TpedyeMoe KOJINYECTBO (PUIbTPYIOMUX (0ObEMHBIX) MIM MEMOPAHHBIX JIEMEHTOB;

° [Topo6patk Hacockl, TpyooIpoBobl, apMmarypy U Kull muist ynpasiieHus npoueccom O4MCTKH.

Braoemy:

] MeTtoaamu KOJIMYECTBEHHOTO aHAIN3a OCHOBHBIX IPUMECEH, COIEP KAIIUXCS B IPUPOJHON BOJE
U IpUEMaMHU OLIEHKH JIOCTOBEPHOCTH aHAJIN3a.

° DKCIIEpUMEHTAIIbHBIMU ~ METOJIaMU  UCCJIEJOBAHUSl  CEJIEKTUBHOCTH MEMOpaH; CTeneHu
U3BJICYEHUS TIPU HCIIOJIb30BAHUM 3€PHUCTBIX (DPUIBTPOBAJIBHBIX MaTEPHANIOB; MMapaMeTPoB (UIbTPOBAHMUS;
KOJUIOMJHOTO MHIEKCA.

° MeTo/10M NOCTPOEHUS TEXHOJIOTUYECKUX CXEM JUISl pa3JInYHBIX OTpACeil IPOMBIIIIEHHOCTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

1. Bgeoenue.

[Ipumepbl HapyLIEHUS! TPUPOIHBIX IKOCUCTEM U BOBHUKHOBEHHUS KPU3UCHBIX CUTYaIlUil B pe3yibTaTe
AHTPONOTEHHOIO BO3AEUCTBUS. TEXHUKO-IKOHOMHUYECKHE M IKOJIOTUYECKUE KPUTEpUHU, 00yCIOBINBAIOIINE
«3KOJIOTU3ALIMIO» TEXHUYECKUX PELIEHUN U MPUPOAOIIOIb30BaHMSI, POJIb MEMOPAHHBIX ITPOLIECCOB.

2. Teopemuueckue ocHo8bL.

[IpuHIMIBI CHHTE3a TEXHOJOTMYECKUX cXeM KoMIuleKCHbIX cucteM ouucTku (KCO) xuakux cmeceit
Ha OCHOBE MeMOpaHHBIX IporieccoB. [[ByxypoBHeBas nporeaypa cuateza KCO - pemenne 3a1a4 TONOJIOTHI
U KOHEUHBIX COCTOSIHUM NMOTOKOB. COMNpPSKEHHHUE BHEIIHErO M BHYTPEHHEIO IO OTHOIIEHHUI0 K MeMmOpaHe
MaccorepeHoca. Bpibop  pexuUMOB  IKCIUTyaTalii  MeMOpaHHbIX — cucteM. (OO00O0ImeHne cxem
CEeKLMOHUPOBAHUS: — allllapatr — CEKLUs — CTYEHb — KacKaJl.

3. Monumopune u Hopmamuguol.

Metonuku aHanu3a npumeced U oQopMIIEHHE €ro pe3yiabTaToB. TpeboBaHMsS K KayecTBY
[IPEIBAPUTEIILHON OYUCTKM BOJHBIX PAacTBOPOB Iepel] CTagusMU OOpaTHOrO OCMOCa, HaHO-, YJIbTpa- U
MUKpOOQWIbTPAIMU:  pacyeT MapaMeTpoB  (UIBTPOBAaHHMSA; pacyeT JOMYCTUMbBIX  KOHIIEHTpaIuil
HEOPraHMYECKUX KOMIIOHEHTOB, 00pa3yIOIINX TPYAHOPACTBOPUMbIE OCAIKH HA IIOBEPXHOCTU MEMOpaH.

TpeOGoBanus k kauecTBY 04UCTKU BOAHBIX pacTBOpoB (I'OCTr1, OCThI, hapmakomneiiHbie CTaThH U JAp.
HOPMAaTUBHBIE IOKYMEHTHI) B 3aBUCUMOCTH OT c()ep MpMEHEHUsI.

4. Ananuz s3¢ppexmusnocmu npoyeccos 6000n0020MOBKU.

OU3NKO-XMMHUYECKHE OCHOBBI, METO/IbI pacyera, anmnapaTypHoe o(opMIIEHHE MPOLIECCOB: OUUCTKA OT
JUCIEPCHBIX U KOJUIOWJTHBIX YacTHIl; OYUCTKAa OT pacTBopeHHbIX razoB Cl2, CO2, H2S wu opranuku;
JeMUHEepaIn3ausl BOJHBIX PAaCTBOPOB 3JIEKTPOJIMTOB HAaHO(PMIbTpALUEH, OOpaTHBIM OCMOCOM, MOHHBIM
0OMEHOM U 3JIEKTPOJIEMOHHU3AIUEH.

5. Ananus eapuanmos mexHon02u4eCKUXx cxem.

Bononoaroroska /it MUKpO3JIEKTPOHUKH, TEIJIOPHEPTeTHKU, MEUIIMHBI U (JapMalleBTUKH, TUILIEBON
MIPOMBIIIJIEHHOCTH, TUTHEBOI'O BOJAOCHAOKEHNUS).

4 O0beM yueOHOM TMCHMIITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.

O01mas TpyA10eMKOCTb JUCHHUIJIMHbI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[Tpaxtueckue 3anstus (113) 0,89 32 24
CamocrosiTesibHasi paboTa 2,22 80 60
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KonTakTHas camocrositenbHas pabota 227 0,4 0,3
CaMOCTOSTEIbHOE U3YUEHHUE PA3/IeTI0B AUCHUIIIMHbI ’ 79,6 59,7
Buja koHTpoOJIs:
Buja nToroBoro KOHTpoJIs: 3a4er c onleHKOM
AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«IIpoexkTHpOBaHUE IHEPro-pecypcocHeperaroux
XTC»
1. Heap aMcHMIVIMHBI — CYIIECTBEHHOE paclIMpEeHHEe, CUCTeMaTus3alus 3HaHuil B oOnactu

OpraHW3aIlui ¥ YIPaBICHUS PEeCypcaMl XUMHYECKUX MPOU3BOJCTB Ha MpUMEpe 0OBEKTOB, UCIOJIB3YEMbIX
P BBITIOJIHEHUH BBIITYCKHOW KBaTM(UKAITMOHHON paboThl OakaiaBpa.

Huctunnuna «KypcoBol MPOEKT 10 MHHOBAIIMOHHBIM MaTepuajiamy MO3BOJISIET OCBOUTH OCHOBHBIC
MOJIOXKEHUS CIEAYIONIUX PAa3JeioB: KOMIUICKCHBIM aHadu3 W OIIEHKa IeJell M PecypcoB XHUMHUKO-
TEXHOJIOTHYECKOTO IMPOIIecca, UCIOJIb30BAaHUE METOAMYECKOT0 00eCIeueHns 3a1a4 ONTHMHU3ANA XUMUKO-
TEXHOJIOTHYECKUX MPOIECCOB B PECYPCOCOCPEIKEHUH, OPTaHN3AIIMOHHO-9KOHOMHYECKHE M TEXHOJIOTHUECKHIE
pacdy€Tsl OOBEKTOB XHMHUYECKON TEXHOJIOTMH, HWHHOBAIMA ¥ KOMMEPIMAIU3AIUsA B TEXHOJOTUH,
TECTUPOBAHUE Pa3pabOTOK Mjist OTIeHKH A(H(PEKTUBHOCTH HUCTIOIH30BAHMS HHHOBAITMOHHBIX MAaTEPHAJIOB.

Henu 1 3ama4yn AUCIMUIUIMHBI JOCTUTAIOTCS C TIOMOIIBIO:

— TEOPETUYECKON U MPAKTUIECKOM MOTOTOBKH CTYJIEHTOB B 00JIaCTH YHEPTO- U PECYPCOCOEPEKEHUS
XUMUYECKUX, HEPTEXUMUICCKUX U OMOTEXHOJIOTUIECKUX TIPOU3BOJICTB,

— MOJICJTUPOBAHUS OPraHU3aIMOHHO-YIIPABICHUYECKUX M TEXHOJIOTHYECKUX MPOIIECCOB Ha BCEX ATarax
KU3HEHHOTO IUKJIA (YHKIIMOHUPOBAHUS XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI;

— W3YYECHHUs TMPHUHIUIOB TIPOIECCOB WHHOBAIMM W KOMMEPIHMAIW3AIUN OOBEKTOB XHMHUYECKHX
OoTpaciell TPOMBIILIEHHOCTH

— UW3YYCHHUS TPUMEPOB MPAKTUUYECKOW pean3allii IHEPro- PecypcocOeperarmux MIpoieccoB
XUMHUKO-TEXHOJIOTHYECKUX CUCTEM.

2 B pesyabrare u3y4eHHUs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

[IK-1.1; TIK-1.2; TIK-1.3; TIK-1.4; [1K-1.9; 11K-4.1; T1K-4.2; 11K-4.3; T1K-5.1; T1K5.2; T1K-5.3; TIK-
2.1.

3Hamb:

— TPUHIMIBI CUCTEMHOTO aHaJIW3a M WX MPUMEHEHHE B 3a/ladax JHEPro- pecypcocOepexeHus
00BEKTOB XUMHYECKOW TEXHOJIOTHH;

—  QITOPUTMBI TEXHHKO-DPKOHOMHYECKOTO aHain3a 3(PQPEKTUBHOCTH XUMHUKO-TEXHOJIOTHUYECKUX
CHUCTEM;

—  CcmocoObl TMPEACTaBICHUS W HWHTEPIPETANUN PEe3yIbTaTOB IMPOIECCOB KOMMEPIMATU3AINN
MHHOBAI[MOHHBIX Pa3paboToK;

— 0COOCHHOCTH MPUKJIAAHBIX HHKCHEPHO-TEXHHUECKHUX 3a/1a4 00bEKTOB XUMUYECKON TEXHOJIOTHH.

ymembp:

— TMPUMEHSATh METOJbl KOMMEPUHAIU3ANN Ha Pa3IuYHBIX dTanax >KHU3HEHHOTO IHKJIAa XHUMHKO-
TEXHOJIOTHYECKUX CHCTEM;

— HCTOJB30BaTh COBPEMEHHOE METOJUYECKOE OOECIICUCHHE TEXHHKO-3KOHOMHMYECKOTO aHaau3a
WHHOBAIIMOHHBIX XUMUKO-TEXHOJIOTHYECKUX CUCTEM.

enaoemo:

— IPUHIIUTIAMHA MOJICIIMPOBAHUS XUMUKO-TEXHOJIOTHUYECKUX MPOIECCOB;

— aITOPUTMUYECKUM M MPOTrPAMMHBIM 00€CIIeUeHUEM PEIICHUS OPTraHU3allMOHHO-YIIPABICHUECKHX,
TEXHUKO-IKOHOMUYECKUX M TEXHOJOTUUECKHUX 3a]1a4.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

Brenenue.

Ornpenenenrne XUMUKO-TEXHOJIOTHYECKOTO TPOIIECcCa B COCTABE XUMHUKO-TEXHOJOTHUECKOU CHCTEMBI
(XTC). Uenm u pesynpratel XTII. Mcnons3oBaHue METOI0IOTHU CHCTEMHOTO aHAIN3a.

PazpaboTka oprann3annoHHO-TEXHOJIOTHIECKON MOICIH.

Ompenenenue 1eled W PECYpPCOB XHUMHUKO-TEXHOJOrWueckon cucrembl.  Kimaccudpukanms u
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XapaKTEPUCTHKNA PECYPCOB XHMHUKO-TEXHOJOTHYecKoro mporecca B coctaBe XTC. HopmartuBHbIE U
pernamenTupytonme nokymentel. Onpenenenue sranoB XTC. Huxn Jlemunra. XuMHKO-TEXHOJIOTMIECKUE
npoueccel B coctape XTC. Jlekomnozunus. Onpenenenue npuHiunos ynpasiaeHuss XTII. @opmupoBanue
ctpykrypHOit Mmogenu XTC u XTIL.

Pacuér u onieHka BiIMsIHME peCypCOB Ha pe3ysIbTaT XUMHKO-TEXHOJIOIMYECKOTO IIpoLecca.

Crneuucukauust  texHojsoru.  Texnonoruueckue pacuétsl XTI,  TexHonorumueckue u
opranu3armoHHo-Texandeckue mokazarenu XTC wu XTI, Ontumuzamuss XUMHUKO-TEXHOJIOTHUYECKHX
npoueccoB. ONTUMU3UPYEMBIE U ONTUMU3UPYIOLIUE MepEeMEHHbIE. TEeXHOJIOrM4ecKue U OpraHu3alMOHHO-
SKOHOMHUYECKHE orpaHuyeHus. OpraHu3zanMoOHHO-TexHoJornueckue mnokaszarenu XTI u XTC. Ananus,
KJlaccu(puKalus M OLEHKa BIMSHMS MOKa3aTesell Ha pe3ynabTarhl QyHkuuoHupoBanus XTC. Kpurepuu
s¢dekTuBHOCTH (/1711 THHOBALIMOHHBIX MaTepHrasioB B coctaBe XTC).

TexXHHUKO-IKOHOMUYECKUH aHAJIN3 (PYHKIIMOHUPOBAHUS XUMUKO-TEXHOJIOTUYECKOTO poliecca

B3anMHO€ BiIMsSIHME TEXHUKO-DKOHOMUYECKUX, OPTaHU3aLUOHHBIX U TEXHOJOTHYECKHX ITOKa3aTeNen
XTC (Ha mpuMmepe HHHOBAIIMOHHBIX MaTtepuanoB) Kommepuumanuszanuss ¥ TpaHchep HMHHOBALMOHHBIX
texHosiorui. [IpakTudeckas peanuzanus. AHaIN3 CPEACTB KOMMeEpUHAIU3anuu TexHosoruil. KommiekcHas
onenka pecypcoB XTC kak ¢akropoB KOMMeEpLMAIU3alUd U TpaHcdepa TEXHOJIOTUH ¢ YUYETOM
WCIIOJBb30BAHMSI ~ MHHOBAIIMOHHBIX  MaTepHalioB. Peanuszanus  TEXHUKO-DKOHOMHMYECKUX  PEIICHUI
MHHOBAIIMOHHBIX TEXHOJIOTUH.

4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,89 32 24
CamocrosiTesibHasi pabora 2,22 80 60
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3

2,22
CaMOCTOSTENbHOE U3YUEHHUE Pa3/IeOB JUCHUIIIMHbI 79,6 59,7
Buja kouTpoJs:
Buja nToroBoro KOHTpoJIs: 3auer ¢ oneHkoi

AHHoOTanus padoueid MporpaMMbl JUCIHUIINHBI
«TexXHUKO0-DKOHOMUYECKHUH aHATH3»

1 Heap QMCHUIUIMHBI — J1aTh CTYJAEHTAM MPEACTABICHUE W 3HAHUS O TEXHHKO-DKOHOMHUYECKOM
aHaJM3e, MPEXK/IE BCEro MPOEKTUPYEMBIX YCTAHOBOK U TPOU3BOJICTB PA3JIMYHBIX OTPACIIEH MPOMBIIIIJIEHHOCTH,
WCIIOJIB3YIOIINX MEMOPAHHBIE MTPOIIECCHI PA3ICIICHHUS.

2 B pe3yJsbTrare U3y4eHHs] AMCHUILIMHBI 00YYAKOIIMACH 10JI5KEeH:

Obnadams CleyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

[TK-1.1; TIK-1.2; TIK-1.3; T1K-4.1; T1K-4.2; T1K-4.3; TIK-5.1; TIK-5.2; T1K-5.3

Buame:

° METO 11 OM3HEC-TIAHUPOBAHUS XUMUKO-TEXHOJIOTUICCKIX TIPOU3BOJICTB;

° MIPUHIIUITB OPTaHU3AIMH TTPOU3BOJICTBA B XUMHUYECKOH TEXHOJIOTHU ¥ OMOTEXHOJIOTHH;

° METOJBI MOJICTMPOBAHUS W ONTHMH3AIHMH TEXHOJOTHYECKHX IPOIECCOB IPOU3BOJICTBA
XUMHYECKUX BEIIECTB;

° CUCTEMBI MPOCKTUPOBAHUS XUMHUKO-TCXHOJOTHYCCKHX IPOIIECCOB M OTICIBHBIX Y3JIOB H
TEXHOJIOTHYECKON CXEMBI;

° TEXHOJIOTHIO U OOIIHE MPUHIIMITHI OCYIIECTBICHHSI XUMUKO-TEXHOJOTHIECKUX MTPOIIECCOB;

Pa3siIn4IHbIC CIIOCOOBI pPEeKyncpanuu W YTHIHW3AlWKW Ta30BbBIX, XUAKHX W TBEPABIX OTXOIA0B
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IMPOU3BOJACTBA XUMHNYCCKNX BCIICCTB

Ymemo:

° WCII0JIb30BaTh METOIbI UCCIICIOBAHMSI U ONIPEICIICHHS TAPAMETPOB XUMHKO-TEXHOJIOTHUSCKHUX
MIPOIIECCOB;

° aHAJIM3MPOBATH B3aMMOCBS3b TEXHOJIOTHYECKHX MapaMeTpoB U 3((HEKTUBHOCTH Ipolecca 1
Ka4eCTBO MPOTyKIIHH;

° aQHAJIM3UPOBATH PE3YJIBTATHI SKCIIEPUMEHTOR TI0 33JJaHHBIM METOIUKAM;

° aHAJTM3UPOBATH PE3YJIbTATHI SKCIICPUMEHTOB.

Bnaoemw:

° METOJaMH  TEPMOJMHAMHYECKOTO  aHalu3a  MPOMBIIUICHHBIX  TEIUIOBBIICIISIONINX,
TETIOUCITOJIB3YIONTUX U TEIIOCHUIIOBBIX YCTaHOBOK;

° METOJJAMH  OTPEJACICHHS THUAPOJIMHAMUYCCKUX XapaKTEPUCTHK W THIPOTUHAMHYCCKON
CTPYKTYPBI IOTOKOB;

° METOJJAMH COCTABJICHHUS TCIUIOBBIX W MAaTEePHAIBHBIX OAJIAHCOB XUMHYCCKHX aIlllapatoB U
YCTaHOBOK;

° METO/JaMH KHHETHICCKOTO aHAJIM3a U MOJICIIMPOBAHUS XMMHUYECKHX PEaKTOPOB;

° METOJIaMH pacueTa TEIUIOBBIX, MACCOOOMEHHBIX M PEAKIIMOHHBIX aIlIapaTOB M OTPEICIICHUS
WX OCHOBHBIX Pa3MEpOB;

° METO/IaMH BBIOOpA M pacyeTa anmnapaToB sl OYMCTKH JI0 HEOOXOIMMOTO YPOBHS CTOYHBIX BO/T

Y Ta30BbIX BBIOPOCOB MPEANPUATUN XUMUYECKOM OTPaCIIH.

3 Kparkoe coaepxxanue TUCUUIIMHBI

1. Obwue sonpocwi

TexHMKO-DKOHOMUYECKUN aHAIN3 JCUCTBYIOIUX M TMPOEKTUPYEMBIX Mpou3BoiACTB. [loHsitne 006
MHBECTULIMOHHOM TMpoekThupoBaHuu. Pa3pl 1uKiIa npoekra. busHec-minaH u ero pasngensl. Hayunbie,
TEXHUYECKUE M TNpodecCHOHaIbHbIe TPeOOBaHMA K IMPOEKTAHTY. YUET COLMAIBHBIX, MOJUTUYECKUX U
SKOHOMMYECKHUX aCHEeKTOB IpU pa3pabdOTKe MIPOEKTOB. DJIEMEHThl H300pETaTeNbCTBA B TEXHUYECKOM
MIPOEKTHUPOBAHUH, METO/IbI Pa3BUTHSI HABBIKOB U300peTaTenbcTBa. VIH)KEHEepHbIN aHau3 U IPUHATHE.

2. MemoOowi mexHuKo-3KOHOMUYECKO20 aHAIU3A

Uccnenosanue omnepauuil. LleneBas ¢ynkuus. MHorokpurepuaibHas 3aaaya. [lonstue o merone
HEOMNpENEICHHbIX MHOXUTenen Jlarpanka. BapuauuoHHOE WCYUCICHHE, JMHEWHOE, HEJIMHEHOE |
JUHAMH4YECKoe mporpaMmMupoBanue. OnTuMu3anus, KpUTepuu ONTUMHU3AIIH.

3. Ocobennocmu npumeHeHus: UHICEHEPHO20 U MEXHUKO-IKOHOMUUECKO20 aHAIU3A OCHOBHbIX
npoyeccos XumuiuecKkol mexHoi02uu

l'unpaBnuueckue W TUAPOMEXaHWYECKUE IMpouecchl. Pacuer ONTUMAaNbHBIX  JAUAMETPOB
TpyOomnpoBoioB. Pacuer um BbHIOOp HAacOCOB, KOMIIPECCOPOB, BEHTHWIATOpoB. Pacuer u BbIOOp (PUIBTPOB,
IIUKJIOHOB, OTCTOMHUKOB, eMKocTel. TemmooOMeHHbIe TIporiecchl 1 o0opynoBanue. Pacuer TernmooOMeHHO
anmnapatypsl. MaccooOMeHHbIe Tpolecchl W ammaparbl. Pacuer maccooOMeHHO# ammapaTypbl. Bbioop
ONTUMAJIBHBIX KOHTAaKTHBIX 3JIEMEHTOB C y4€TOM HUX 3(PPEKTUBHOCTH M CTOMMOCTH, IrabapuUTOB ammapara.
XuMuyeckue u buoxumuueckue peaktopsl. Pacuet u BeiGop peakTopoB. OntuMusanus o0bemMa eqTMHUYHOTO
peakTopa C Y4YeTOM 3aJaHHON IPOU3BOJUTENBHOCTH IPOU3BOJICTBA, PACXOJIOB Ha IepeMElINBaHUE,
TEII000MEeH, IPOLEAYp 3arpy3Ku U BBITPY3KH.

4. TexHuueckuii npoekm Kaxk pasoen OuzHec-niana

Oranel TexHuueckoro npoekra. Hayunoe o6ocnoBanue TII. MnpopmarionHas Moaenb TEXHOIOTHH,
aBTopckue npasa. [loaroroska k BeinosHenuto TII. CocrtaBienue noroopa ¢ 3akazuyukom. COOp UCXOAHBIX
JAHHBIX U cocTaBiieHue Texunuyeckoro 3ananus (T3). ['ocynapcrBennbie ctanaapTsl Ha T3.CuHTE3 XMMUKO-
TEXHOJIOTHYEeCKOM  cxembl npousBojcTBa. Metonel cunHtesa XTC. Iloctpoenune — GOK-CXeMbI
npou3sBoJicTBa.MaTepuanbHbli U TEIUIOBOM OajlaHChl IPOM3BOJACTBAa. Pacuer (oHIa Mpoa0IKUTENbHOCTH
paboTel. Pacuer yacoBOW NpOU3BOAUTEIBHOCTU IO OiiokaM cxembl. Pacuer u moadop oOopynoBaHusl.
TexHonorn4eckuii 1 KOHCTPYKLUMOHHBIM pacyeT OCHOBHOTO 000opyaoBanus. [lon6op u noBepouHslil pacuet
BCIIOMOTaTEeNbHOTO 000pyA0BaHUs. BbIOOp KOHCTPYKIIMOHHBIX MaTepHalioB. ['oCcyqapCcTBEHHbIE CTaHIAapThI
Ha BBINIOJIHEHUE YepTexeil o0opynoBaHus. ANnapaTypHO-TEXHOJOTHYECKas cXxemMa Ipou3BocTBa. Pacuer u
BBIOOP TpyOOTIPOBOIOB U apMaTypbl. KOHTpoJIb 1 aBTOMAaTH3a1MsI IPOU3BOICTBA. Penienns no oxpane Tpyaa
u TexHuke Oe3omacHocTu. Pa3zpaborka mHcTpykumii. CtpoutensHas yacth TII. Oxonmoruueckast gacts TII.
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[IpuHsATHE TEXHOJOTMYECKUX pELIEHUN 10 MeToJaM O00€3BpPEeKMBAHMS, YTUIM3AaLUUMU M IOBTOPHOTO
HCI0JIb30BAHUS OTXO/IOB.

5. Opeanuzayuonmsiii nian Kax pazoen OusHec-niaua

Onucanue NpeanpusTUs, IPUHATHE PELIEHUH 10 OpraHn3allMOHHO-IPaBoBOM hopme. Y cTaBHOM (HoHIT
MPEANPUATHS, MECTO pa3MellleHus: npeanpustus. Muccust u nenu npeanpustud. OneHka 00ecre4eHHOCTH
pecypcamu. Ilnan mnpousBoncTBa. Pa3paboTka oOpraHum3allMOHHOW CTPYKTYpbI, pacyeT UUCIEHHOCTH
NepcoHaia, MPUHIMUIBI KaApoBOH MOoAUTUKU. [IpuHsaTHEe Mep 1o obecrneueHuto0 0€3011aCHOCTH NMPEATIPUATHSL.
DKOJIOTUYECKUI MeHeIKMEHT Ha mnpennpustuu. [IpencraBinenue npoiykuuu npeanpuatvs. Ku3HEHHbII
LUK MpoayKiuu, aBTopckue npasa. [lmanmpoanne HUOKP wna npeanmpusitun. ObecriedeHune KauecTBa
npoaykiuu. MccnenoBanue peiHKa NpOoayKIuu. PazpaboTka MOIUTHKA 1IEHOOOpa30BaHMs Ha MPEAIPUSITHH.
TakTuyeckuil MapkeTUHT npoaykiuu. Pa3paboTka cxeM TOBapOIBMKEHHUS, OpraHu3alus pexjiambl. Pucku Ha
Bcex (azax 1ukia mnpoekTa. BblsiBieHHMEe accopTHMEHTa PUCKOB, X HpoduiaakTuka. OneHKa BO3MOMXKHBIX
pa3MepoB YOBITKOB IIPH MPOSIBIIEHUU PUCKOB.

6. Qunamncoswili n1an Kak pasoen OuzHec-niana

3anaun ¢uHaHCOBOro IUIaHa. Pacuer moTpeOHBIX KanmuTalbHBIX 3aTpaT. Cxema (hrHaHCHPOBAHUS
npoekTa. Pacyer mporao3Horo 3koHOMu4eckoro 0anaHca mpou3BoJcTBa. PacueT usaep:xex Npon3BoACTBa Ha
craauu sKcmryarauuu. Pacuer cebecrommoctu mnponykuuu. OmnpeseneHue LEHbl NPOAYKLIUH, pacuer
BBIPDYYKM OT peanu3aluu MHOpoayKuuu. Pacder BeaWMYMHBI NpUObUIM, NPUHATHE pelIeHUd 1o ee
pacnpenenenuto. OneHKa SKOHOMHUYECKOH COCTOSITEIBHOCTH IIPOEKTa: pacyeT PEeHTA0EIbHOCTH, TOYKU
0€3yOBITOYHOCTH, CPOKA OKYITAEMOCTH.

4 O0beM yueOHOM TMCUMIITUHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,38 32 24
Jlexnnn 0,44 16 12
[Tpaxtueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHasi paboTa 2,12 76 57
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
2,12
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B JUCHUIIIIMHbI 73,6 56,7
Buja kouTpous:
Buja nToroBoro KOHTpoJIs: 3ader c oleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«KomMepuuanusanus 1 Tpancdep MHHOBALMOHHBIX TEXHOJOT Uil

1 Heab AUCHUNIAHBI

[Iporpamma gucummauHsl «KoMMmepuuanuzauus U TpaHchep HMHHOBAMOHHBIX TEXHOJIOTHI»
COCTaBJIEHa B COOTBETCTBUM ¢ TpeboBaHusMu DenepasbHOro rocyIapcTBEHHOIO 00pa30BaTEIbHOTO
craggapra (®I'OC BIIO) mno Hanpaenenuro mnoAroToBku OakamaBpoB 18.03.02 «Duepro- u
pecypcocOeperatoniye Mpolecchl B XMUMHYECKOHM TEXHOJIOTUH, HEPTEXUMUU U OHOTEXHOIOTHHY,
PEKOMEHIALMAMU METOAUYECKOM CEKIHM YUYEHOTO COBETa M HAKOIUICHHBIM OIIBITOM IIPENOJaBaHUs
JUCIUIIMHBI Kadeapoll WHHOBAIIMOHHBIX MaTepuagoB W 3amuThl OT Kopposuu PXTY. Ilporpamma
paccuMTaHa Ha U3y4E€HHE Kypca B TEUEHHE OJJHOTO CEMECTPA.

VYueOnas nucuumuinHa «KoMmMepruanuzanus u TpaHchep UHHOBAIIMOHHBIX TEXHOJOTUN» OTHOCUTCS
K BapuaTuBHOM yactu mnpodeccuonanpHoro mukia (b1.B.J1B.07.02). U3yuenue naHHOW IUCHUTIIAHBI
0a3upyercs Ha 3HAHUSIX OCHOB SKOHOMUKH U YIIPaBJIEHUSI, OCHOB PECYPCO- SHEPTOCOEPEKEHUSI, IPOLIECCOB U
anmapaToB XUMHYECKOM TEXHOJIOIMU, OCHOB MEHEJDKMEHTA U MAPKETHHT A.

Lenbto yueOHOI nucruiuinabl «Kommepuuanuzanuss U TpaHcdep MHHOBAMOHHBIX TEXHOJIOTHID»
SIBJISIETCS. TIPUOOpPETEHUE CTYIACHTAMU TEOPETUYECKUX 3HAHMK M TMPAKTHYECKUX HABBIKOB B 00JacCTH
MPUMEHEHHS TIPUHIMIIOB KOMMEPIIUAIU3alM WHHOBAIIMOHHBIX TEXHOJIOTHH U METOIOJIOTHU TpaHcdepa
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TEXHOJIOTUHM, KOTOpPbIE IMO3BOJSIOT HAXOAUTh S(PQEKTUBHBIE PEUICHUS 33Jay pealu3alud HayKOEMKHX
IIPOEKTOB.

3ajaud JUCUUIUIMHBI — 3TO TEOpPETHYEecKass M IpaKTHYecKas MOATOTOBKAa CTYIEHTOB B 00JacTH
Pa3BUTHSI MHHOBALIMOHHBIX TEXHOJOTHH, KaKk OM3HEC-TIPOIIECCOB, MIJIAHUPOBAHUS HAy4YHOU NESTEIIbHOCTH Ha
BCEX JTallax UX KM3HEHHOI'O IMKJIA IS C MOJYyYeHUs pe3yibTaTa — KOMMEpPLHAIU3alNY IPOEKTA; NU3YYCHHE
MIPUHIIUIIOB TpaHChepa MHHOBALIMOHHOIO MPOEKTa, COCTAaBICHHE OM3HEC-IJIaHa M OLIEHKAa 3(PPEKTUBHOCTH
MNPUHATHS pELIeHUN, BHEIAPEHHWE HWHHOBALMOHHBIX TEXHOJOTUHM, OLEHKa 3((GEKTUBHOCTU peanu3aluu
VHHOBAIIMOHHOI'O NPOEKTA; U3YYECHHs] METOJOJOTHHM M aITOPUTMa PETMCTPAlUU pEe3yNbTaTOB HAYYHOU M
VHHOBAIIMOHHON JESTENBHOCTH C JAJBHEMIIMM €ro BHEAPEHHEM B XO3SMCTBEHHYIO JEATEIBHOCTBIO;
U3Yy4EHUE IPUMEPOB MPAKTUYECKOH peann3aui METOJ0B KOMMEpILUAIU3aliK U TpaHc(hepa MHHOBALIMOHHBIX
IIPOEKTOB.

Kypc «Kommepuuanuzanus u Tpanchep HHHOBAIMOHHBIX TEXHOJOTHI) YUTAETCS B 8-M CEMECTpe U
3aKaHYMBAETCS 3a4€TOM C OLIEHKOM. KOHTpOJb ycIeBa€MOCTHM CTYAEHTOB BEHETCS II0 IPHUHIATOM B
YHUBEPCUTETE PEUTUHIOBOU CUCTEME.

2 B pesyabrare u3y4eHHUs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH
[IK-1.1, I1K-1.2, TIK-1.3, [1K-4.1, TIK-4.2, [1K-4.3, TIK-5.1, [1K-5.2, T1K-5.3

3 Kparkoe coaepxxanue TUCUUILIMHBI
Moayas 1. Beenenune
Ocnosuebie nousatus aucuuiumnasl: HUP u OKP, naHOBaIMK, HOBallMK, MHHOBAITMOHHBIN MPOEKT, )KU3HEHHBIT
[IUKJI, OCHOBHBIC TOKAa3aTeId W OW3HEC-POLECCHl MHHOBAIMOHHOTO TMPOEKTHI, CTAauH, KiacCHUpUKAIus,
TUMOJNOTHs. Pe3ynbTaThl MHTEIICKTYadbHOW NEATEIbHOCTH: MAaTEHT Ha M300peTeHue, HOYy-Xay, alrOpUTM
CO3/IaHUs, TIOJIOXKEHUS M TIPOIIECC CO3/IaHUS U TIOJIEPKKHU B XO3SIMCTBEHHOM CYOBEKTE, TOJydeHHUEe TPUOBLIH,
HOPMATHBHBIE aKThI.

Moayas 2. Kommepunajan3auus HHHOBAMOHHBIX TEXHOJIOTHIl B COBPEMEHHOH IKOHOMMKe

HTHU. CucremHas 5KOHOMHKAa M OJKOHOMHYECKas cucrtemMa. Tumonorus. OTKphITHE WHHOBAIIWU.
Knuentoopuentuposannocts. Onpenenenue peika. Kiaccugukanus pplHKOB. 3HaHUE KakK JBMKYILAs CUJia
BBICOKOTEXHOJIOTUYHBIX PBIHKOB. MapKETUHIOBas CTpaTErvs Pa3BUTHUS KOMMEPUUAIU3ALUUM TEXHOJOTHMA.
Texnonoruueckue Oapnepbl. [Ipoasmwkennue pazpaboTok. ['ocynapcTBeHHOE peryaupoBaHHE U HOJAEPIKKA.
AHaM3 pe3ylbTaTOB MPOTHO3UPOBAHMS PA3BUTHS TEXHOJOTMH. MupoBas »skoHOMUKA. [loHsTHe
SKOHOMMYECKUX oOTHoweHus. OrmnpeneneHue «Me309KOHOMUKa». bu3Hec-Monenu U ONTUMHU3AIMS
WHHOBALIMOHHBIX TEXHOJIOTHIA.

Moay.s 3. [IpakTHyecKHe aCNeKThl KOMMEPUHAIH3AUMHU HHHOBAIMJIHHBIX TEXHOJI0T Uil

Tpancdep TexHosoruit AITOPUTM U periiaMeHT HallMcaHusi OU3HeC-IIaHa MHHOBALIMOHHOTO IIPOEKTA.
®opcaiit-uccnenoBanus. Pabota ¢ sxcnepramu. DkcnepTHbIe TpyIibl, 0a3bl. Creiikxonnep. denepanbHbii
3akoH 172-®3. Ilonxoasl K MPOTHO3MPOBAHMIO Pa3BUTHUS MPOU3BOJACTBEHHBIX KOMIUIEKCOB. MeToauka
MIOCTPOCHUSI TEXHOJOTUYECKHX JOPOKHBIX KapT. ANropuT™M pa3paboTku. MeTonuka KOMOMHMPOBAHHS
npouenyp (GopMUPOBAaHUS TEXHOJIOTMUECKHUX JIOPOXKHBIX KapT. TexHosornuyeckue IiarGopMmbl U
TEpPUTOPUATIbHBIE MHHOBALIMOHHBIE KIIACTEPBI: UCTOPUS BOZHUKHOBEHUS, OCHOBHBIE IIPUHIUIIBI, MUPOBOM H
OTe4eCTBEHHBIN ONBIT. [loHsITHE OeHUMapkuHTa. PoCccuiickuii n 3apyOeHBIN OIBIT, BUJIbI, METOJIbI OIEHKH
saddexTuBHOCTH, pazBuTHE pernoHoB. PPUN.

4 O0beM yueOHOM TMCHMILTHHBI

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas Tpya0eMKOCTb JUCHHUIIJIMHbI 3 108 81
KonTakTHasi paboTra — ayIMTOPHBIE 3aHATHUSA: 0,88 32 24
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Jlexnnn 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHasi paboTa 2,12 76 57
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
2,12
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI 73,6 56,7
Buja kouTpoJs:
Buja nToroBoro KOHTpoJIsi: 3auer ¢ oneHkoil

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«ConpsikeHHbIE MeMOpPaHHBIE TPOLECCHD

1 Heab qucuumiuHbl — GopMHUpOBaHUE 3HAHUM JJI PELICHUs] HAYYHbIX M NPUKIATHBIX 3a1ad I10
pa3paboTKe U peanusaly SHEPro- U pecypcocOepexeHus MyTéM UHTErpali CONPSHKEHHBIX MEMOpPaHHBIX
MIPOLIECCOB, U TPAJUIMOHHBIX IPOLIECCOB pa3Je/ieHuss B XUMHUYECKON TEXHOJOTMH, HEPTEXUMHUH U
OMOTEXHOJIOTUH.

2 B pesyabrare u3dy4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams CIeNyONUMA KOMIIETESHITUSAMA U WHIUKATOPaAMU UX JTIOCTHKCHUS:

IIK-1.1; I[TIK-1.2; T1K-1.3; T1K-4.1; T1K-4.2; TIK-4.3; [1K-5.1; I1K-5.2; T1K-5.3.

3nams:

° MPUHIMIBI Pa3pabOTKU MPOLIECCOB U TEXHOJIOTHYECKUX CXEM;

° crenupuKy KOHCTPYKIMM anmnapaToB U yCTaHOBOK;

° BIIUSIHUE TEXHOJOTUYECKUX NTaPAMETPOB Ha TEXHUKO-IKOHOMUYECKUE XapaKTEPUCTUKU;

Ymems:

. 000CHOBAHHO BBIOMPATH PAIlMOHATIbHBIE TEXHOJOTUYECKUE MPOLECCHI;

° paccuuThIBaTh anmnapaThl U TEXHUKO-DKOHOMHUYECKYIO 3((EKTUBHOCTS;

Braoemy:

° HaBbIKaMU Pa3pabOTKU TEXHOJOTUYECKUX CXEM.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Ilepsanopayus (ucnapenue uepez memopamy).

Tepmunonorus. Uctopust pazsutus. OO1ue NpuHIUIBL pa3padOTKU. 3aJauu pa3/ieieHus], TUIbl U
CrocoObl IMPOBENEHUS, BapUaHThl aNmapaTypHoro odgopmiieHUs. XapakTepUCTUKU IPPEKTUBHOCTH
paznenenus. [lpuHIUnbel BeIOOpa MEeMOpaH W MaTepualioB i MEeMOpaH M CHOCOOBI MX MOJU(HKAIUU.
Mexanusm u GaxTopsl, onpeaessomue 3pHEeKTUBHOCTD pa3IeTIeHUs: IPUPOIa U COCTaB pa3AeiIIeMON CMECH;
TeMIlepaTypa; TOJIKHA MeMOpaHbl; BHEUIHeAU(D()Yy3MOHHBIE CONTPOTUBIICHUS M OCTaTOYHOE JIaBJIEHHE O]
MeMOpaHoi. MeTojpl McciaeoBaHUs U pacuera, MPUMEpPhl MPAaKTHYECKOTO MPUMEHEHUS U HUX aHalu3,
TEXHUKO-3KOHOMHUYECKHE MOKA3aTeINH.

Pazoen 2. Membpannas oucmunnayus.

Tepmunonorus. Mcrtopust pasButus. XapakTepucTuku 3(@ekTuBHOCTH pasneneHus. BapuanTsl
peai3alliM M MX COINOCTaBieHue. MemOpaHbl: MaTepuaybl M CIOCOObI MOJY4YEHHs; CTPYKTypa Iop.
Mexanuzm. @akTopsl, ONpeIeAoIre THIPOIMHAMUYECKUI U TEINIOBOM PEKHUM B HAIIOPHOM M JPEHAKHOM
KaHajax, TeIJI0O — U MaccollepeHoc uepe3 MeMOpaHy: JaBjeHHE, TeMIlepaTypa, IpUpoia U KOHIEHTpAIHs
pasnenseMoi OKMIKOCTH (KalmWUISIpHbIE —SIBJIEHUS); I[OBEPXHOCTHO-aKTHMBHBIE BellecTBa. MeTobl
UCCIIEIOBAaHUSl M pacueTa, MPUMEpPbl MPAKTUYECKOTo MPUMEHEHUSI U MX aHallu3, TeXHUKO-3KOHOMHYECKHE
ITOKA3aTENH.

Pazoen 3. Memobpannwiti kamanuz (MK) u memopannvie peakmopol (MP).

Tepmunonorus. Knaccuduxamus. Ucropusa passutuss MK. Tunbl MeMOpaHHBIX KaTaau3aTOpPOB:
MOHOJIUTHBIE; METAJIINYECKHE MEMOPAHbI; OKCHJIHbIE MEMOPAHbI, HOH-IIPOHUIIAEMbIE MEMOPAHBI; IOPUCTHIE,
LIEOJIUTHBIE MeMOpaHbl; KOMIIO3UTHBIE, CUCTEMBbl Karanuzatop — wmemOpana. Kouctpykimuu MP: ¢
METaJNINYECKUMU MeMOpaHaMy; C METaIOCOACpKAllMMU MEMOPAHHBIMU KaTaJu3aTOpaMy Ha PazIM4HbIX
HocuTensax. [IpeumyiiecTBa mpoBeneHHs KaTaIATHYeCKHX peakuuii B MP. Peaknuum ¢ ucnonb3oBaHnem
MEMOpaHHBIX KaTalu3aTOpOB: T'UAPUPOBAHUME M JETUIPUPOBAHME; MPOLECCHl MOJYYEHHs BOJOpOAA -
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KOHBEpPCHUSl BOJSHOTO Tras3a; MapoBod pu(OpMHUHI MeTaHa; CyXodl puOPMUHI MeTaHa,; HapLHUAIBHOE
OKHCJICHHE METaHa; MapoBOi pUGOPMUHI METAHOJA; OKUCIUTEIbHBIA MapoBON PUPOPMUHI METAHOIA;
napoBoi pudopMuHr staHosa. Meroabl uccinenaoBanus MK u pacuera MP. Ilpumepsl mpaktudeckoro
npuMeHeHnst MP 1 ux aHanu3, TEXHUKO-DKOHOMHYECKHE TIOKA3aTeIIN.

Pa3zoen 4. Membparnnwiti buopeakmop.

Tepmunonorusi. CrocoObl peanuzanuu. J[uHamMuka pa3BUTHUS W CYIIECTBYIOIIEE TIOJIOKEHUE.
[Tpunnun padotel. MemMOpaHHbIE MaTEpUaJIbl U UX CBOMCTBA. TEXHOIOrHYECKHE aCeKThl: CHUYKEHUE BITHSIHUS
KOHLIEHTPALIMOHHOW  MOJspU3alliM; IPOMBIBKA/OYMCTKA M  XMMHUYECKas pereHepauuss MeMOpaH;
PEeXHUMBI/peraaMeHTsl padoThl; crocoObl onTUMHU3anuu. [IpruMepsl TEXHOJOTMYECKHX CXEM, MX aHalIu3 U
pacder.

Pazoen 5. Membpannvie konmaxmopul.

Tepmunonorus. Mcropus pazsutusa. OxcureHaTopbl KpoBH. MeMOpaHHbIE OKCUTE€HATOPBI: TEKYIlee
COCTOSIHUE U MEePCIEKTUBbI. MeMOpaHHble KOHTAKTOPbI: T'a3-KUAKOCTD; KUIAKOCTH/)KUJIKOCTh; C U3MEHEHHUEM
¢a3. [Ipumepbl TEXHOJOTUYECKUX CXEM, UX aHAIHU3 U pacyer.

Pazoen 6. Tonrusnvie snemenmot (13).

OCHOBHbIE HUCTOYHHMKM DHEPIHMU. XUMHUYECKHE HCTOYHUKUA TOKa, TD: IIENIOYHbIE;, C MPSIMbIM
OKHCJICHHEM METaHOJIa; C 3JEKTPOJIUTOM U3 paciijiaBa KapOoHaTa JIMTUS M HATpHsl; GOCPOPHOKUCIBIE; C
IIPOTOHOOOMEHHON MeMOpaHoil; oOpaTuMble; € TBEPABbIM DJIEKTPOJUTOM. MeMmOpaHbl U MeMOpaHHbIE
Matepuaisl. Cheprl NpUMEHEHHS], TEXHUKO-3KOHOMUYECKUE aCIEKThI.

4 O0beM yueOHOM TMCHMITUHBI

O0beM TUCUMIIIMHBI
Bua yueOHo# padoThbl Axan. | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCHMIJIMHbI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,44 16 12
[TpaxTnueckue 3anstus (113) 0,89 32 24
CamocrosiTeJibHAs padoTa 0,67 24 18
CaMoCTOsATETbHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIINHBI 0,67 24 18
Buja koHTpoOJI:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIsi: IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIIMHbBI
«TexHosi0rust 32a1MTHI OT KOPPO3UM»

1 Hean AuCHMIIMHBI — MPUOOPETEHUE CTYICHTAMU 3HAHUH JUTSl peIIeHUs MPO(PECCHOHATBHBIX 3a/1a9
B o0iacTtu pecypcocOeperaronix perieHuid Ipyu BEIOOpE KOHCTPYKIIMOHHBIX MATCPUAIOB M 3aIIUTE MX OT
KOPpPO3HWH, OCBOCHHE IMPHUHITUIIOB BHIOOpAa MAaTEPHAJIOB M CIIOCOOOB WX 3aIlUTHI B KOHKPETHBIX YCIOBUH
IKCIUTyaTaIuH.

2 WM3ydyeHue IUCHHUIJIMHBI HANMPABJIEHO HAa NpPHOOpPeTeHHE CJAEAYIIIHX KOMIEeTeHUHHd M
HHINKATOPOB MX JOCTHKEHHS:

TIK-1.1; T[IK-1.2; IIK-1.3; [IK-4.1; [IK-4.2; [IK-4.3; I[IK-5.1; [IK-5.2; [IK-5.3

Buame:

- 00IIHe CBEACHHS O COCTOSTHIH U U3MEHECHUN CBOMCTB KOHCTPYKIIMOHHBIX MaTCPHAIIOB;

- OCHOBHBIC HCTOYHUKHA KOPPO3MOHHOTO BO3JCHCTBHS HAa KOHCTPYKIIMOHHBIC MATEPHAIBI, WX
KaueCTBEHHBIC M KOJUYCCTBCHHBIC XapaKTCPUCTHKH, METOJBI M CIIOCOOBI MPOTHO3WPOBAHHS HAJC)KHOCTH
000pYIOBaHUS U TIOCIIEACTBHI KOPPO3UOHHOTO BO3ICHCTBHS;

- Pa3HOBUHOCTH M Ha3HAYCHHUE TATbBAHNYCCKUX METALNTHICCKUX U HEMETATMICCKUX TIOKPHITHIA,
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- 00111M€ 3aKOHOMEPHOCTH 3JIEKTPOOCAKICHHSI METAILIIOB;

- c110COOBI 3aIUTHI OT KOPPO3UH METAUIMYECKUX U HEMETAITINYECKUX MaTepuaoB;

Ymems:

- 000CHOBaTh KOHCTPYKIHMIO ammapara U KOMIUIEKC MEpPONpPUSTUN IO 3amuTe 000pYyAOBaHHS U
TPAHCIOPTHBIX KOMMYHHKAII OT KOPPO3UOHHOTO BO3JEHCTBUS OKpYXKAIOIIEH Cpeibl;

- BBIOMpPATh ONTUMAJIbHBIE METO/IbI IPOTUBOKOPPO3UOHHOMN 3aUTHI;

- pa3paboTaTh KOMIUIEKC MEPOIIPUATHI 110 3alUTE METAIIJIOB OT KOPPO3HH;

- AHAIM3UPOBATh (PU3UKO-XUMHUYECKHME U (PU3UKO-MEXAaHUYECKHE CBOICTBA MOKPBITUM, UX
KOPPO3HOHHYIO CTOMKOCTb U 3aLIUTHYIO CIOCOOHOCTB;

- IoA0UpaTh TUIl HOKPBITUH J1J1s1 KOHKPETHBIX LEJIeH;

Braoemy:

- pa3IUYHBIMU crioco0aMu 3alIUThl MAaTEPUaIOB OT KOPPO3UOHHOIO Pa3pyLICHHUS;

- JaHHBIMH, TO3BOJIIOLIMMHU BbIOpaTh HEOOXOAMMOE O000pyJOBaHHE U KOPPO3UOHHOCTOUKHIA
MaTepuai Jjsl €ro U3roTOBJICHUS;

- METOJaMH OLIEHKH KOPPO3MOHHOIO MOBEACHUS MATepUaioB U MOKPHITUIM B KOHKPETHBIX YCIOBUSX
SKCIUTyaTaluy;

- HaBBbIKAMH MHTEHCU(UKALUU TIPOLECCOB AMEKTPOOCAKIECHHS METAIIOB U CILJIABOB.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Paszoen 1. Beeoenue. Payuonanvnoe NPOMUBOKOPPO3IUOHHOE KOHCmMpYyupoeaue.
IIpomueoxoppo3zuonroe necuposanue

Knaccudukanus 1 0630p METO0B 3alUThl METAJUIOB OT KOPPO3UU U 0OOOCHOBAaHKE BbIOOpA METO/1A
3aIUTHL

3amura MeTajiia OT KOPpO3UH Ha CTaIUU IPOEKTUPOBAHUS U U3TOTOBJICHUSI.

[ToBbIIIEHME KOPPO3MOHHOW CTOMKOCTH MeTaula TyTeM H3MEHEHHs (u3ndeckoro u (pa3zoBoro
COCTaBa: MPOTUBOKOPPO3UOHHOE JIETUPOBAHUE, IPOTUBOKOPPO3UOHHOE padHUPOBaHUE, TEPMOOOpadOTKa.

Pazoen 2. 3awuma om xoppo3zuu oopabomkoti cpeowvi

VY naneHue arpecCUBHbIX KOMIIOHEHTOB, MOHIKEHNE KOHIIEHTPAIL[UU OKUCIUTENIEH

Nurubutopsr  xoppo3uu. Omnpenenenue, KiacCUpUKAIUA, MEXaHU3M JCHCTBUS (MEXaHHU3M
[acCUBAallMM U MHrUOMpOBaHUs) M 00JIaCTU NPUMEHEHUs HHIHOMTOpoB Koppos3uu. Heopranuueckue
UHTUOUTOPHl KOppo3uu. OpraHuyeckue HHTHUOUTOPbl KOPPO3MH, BKIIIOYAsh KOHCHCTEHTHBIE CMa3Kd U
UHTUOUTOpPHI TpaBieHud. Jleryune (mapo-gasnbie) HHruOUTOpHL. OLEHKa YPPEKTUBHOCTH JEHCTBUS
WHTUOUTOPOB (3aIUTHBIN 2P EKT).

Koncepanus merammuecku uzaenuid. Cpesnctsa 1 METo 1l KOHCEpBAIIHH.

Heaspanust. O6paboTka X007 HOU U Topsiueit Boibl. [loAroTOBKA BOABI /7151 MTAPOBBIX KOTJIOB. METO1bI
IIPOTUBOKOPPO3UOHHON 00pabOTKH KOTIOBON BOJIBI.

Pazoen 3. Dnekmpoxumuueckas sawuma

Karoanast anexTpoxumuueckas 3aiiura.

Karoanast 3amuTa OT BHEIIHET0 UCTOYHUKA TOKa. KaToIHO-ITpOTEeKTOpHAs 3a1uTa.

AHONHas >JEKTPOXUMHUYECKas 3aluTa. AHOJHAS 3alllUTa OT BHELIHEr0 MCTOYHUKA TOKA. AHOIHO-
MIPOTEKTOPHAsI 3aIlIUTa.

Pazoen 4. 3awumnsie nokpvimus

Mertamnuueckue noKpbITHS. Knaccudukanus 3alIMTHBIX MOKPBITHMA. MeToJIbl  HOJy4YEeHHUS.
Ompenenenue 3alUTHOW CHOCOOHOCTH M KOPPO3MOHHOM CTOWKOCTH TOKPHITUNA. BHIBI MeTamamuecKux
nokpbITui. [ToAroTOBKA MOBEPXHOCTU NEPE]] HAHECEHUEM METAJUIMUECKUX MOKPBITUH. [IMHKOBBIE TOKPHITHUSI.
Kanmuesbie nokpeitus. Hukenessie nokpeitus. Meanbie nokpbiTust. OnoBsiHHbIE MTOKpBITHA. KOHBEpCHOHHbBIE
MOKPBITUS. XPOMATUPOBaHUE (OLUMHKOBAHHBIX W KaJMHPOBAHHBIX MOBEpXHOCTEH). OKCUIMPOBAHUE CTAIU
(Boponenne). OxcunupoBanue amomunusa. ocharupoanne. Hemeramnmueckue mokpeitus. Hanecenue
JJAKOKPACOYHBIX MOKpbITUH. HaHeceHne NOKpBITUH M3 IMOPOLIKOB, CYCHEH3MM M JKUJIKMX KOMIIO3ULUN.
JlakokpacouHnsle 1 noaumepHbie NOKpbITHs. Hanecenue nokpeituii u3 nucros (Ilnakuposanue, ¢pyrepoBka
JIUCTOBBIMHU MOJMMEPHBIMU MaTepUAIaMH).

4 O0beM yueOHOM TMCHMILTHHBI

Bun yueOHo# padoThl O0BbeM TUCHUIIINHEI
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3E Axkan. | Actp.
4. 4.

OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,67 48 36
Jlexinm 0,44 16 12
[Tpaxtnueckue 3anstus (113) 0,89 32 24
CamocrosiTeJibHAs padoTa 0,67 24 18
CaMoCTOATEeTFHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHNHBI 0,67 24 18
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4yHas aTTecTalus I 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«JlabopaTopHbIii NPAKTHKYM 10 MeMOPAHHOH TEXHOJIOT UMY

1 Heap aMCcHMIJIMHBI — Pa3BUTh NPAKTUYECKUE HABBIKUM SKCIIEPUMEHTAIBHOIO HCCIIEJOBaHUS
XapaKTEepUCTUK MEMOpaH U OCHOBHBIX ITapaMEeTPOB MEMOPAaHHBIX MIPOLIECCOB B 3aBUCUMOCTH OT TpeOOBaHUI
KOHKpETHOM cepbl IPUMEHEHHUS, KaYeCTBY )KMJIKMX U Ta3000pa3HbIX TEXHOJIOTMUYECKUX Cpel.

2 B pesyabrare u3dy4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams CIeNyONMMA KOMIIETECHITUSAMA U UHIUKATOPAMU UX JTIOCTHKEHUS:

[IK-1.2; TIK-1.3; T1K-4.1; TIK-4.2; [1K-4.3; I1K-5.1; TIK-5.2; [1K-5.3; T1K-2.1; T1K2.2; T1K-2.3; TIK-
3.1; TIK-3.2.

3nams:

- Metonuky ananmn3a 1e(eKTOCKOTHI0 MeMOpaH:

- Meroauku uccnen0BaHus XapakKTePUCTHUK MOPUCTOCTU MEMOpaH;

- Meroauku wuccienoBaHus napaMeTpoB (uibTpoBaHusS — KoJutougHoro wuHAekca (KI) u
MoAupUIMPOBaHHOTO HHAEKca 3arps3Henust (MFI).

- Meroauky SKCHEpPUMEHTAIbHOTO MCCIEIO0BAHUS SIBJCHHS KOHILIEHTPAIMOHHOW MOJIApU3aluU Ha
puMepe mpouecca yinbTpaduibTpaluu.

- Meroauky omnpeneneHuss KOIPQPHUIMEHTOB MPOHULIAEMOCTH U (AKTOPOB  pa3AeieHUs
ra3zopas/ieIMTeIbHbIX MEMOpaH

- MeTouKy 3KCIepUMEHTAIbHOIO OINPEEICHHs] BIUSHUS OCHOBHBIX TEXHOJIOIMUYECKUX NapaMETPOB
(maBnenue, TemMneparypa, KOHIIEHTPAIKs ) Ha TIPOIECChI: 00paTHBIN 0CMOC, HAHO(PMIIBTPAIIKs, HOHHBII 0OMEH,
nepBanoparus, MeMOpaHHast JUCTHIUISLMS, pa3/ie/ieHUue Ta30B.

Ymems:

- IJTAHUPOBATh IKCIIEPUMEHTHI C LEJIbI0 MUHUMM3AIMKY UX HE00X0AUMOI0 KOJIMYECTBA. ;

- OCYUIECTBJIATH 00pabOTKY pe3y/bTaTOB C LENbIO MOTYYE€HUs HEOOXOIUMBIX KOPPEALHIA;

- OLIEHUBATh OIpeAeAonIe GaKTOpbl U CTENEHb UX BIMSHUSI HA MEMOpPaHHBIH Mpoliecc.

Braoemy:

- MeToaMu KOJIMYECTBEHHOIO aHAIM3a OCHOBHBIX IIPUMECEH, COIEPIKALUXCS B UCXOIHBIX KUAKUX U
ra3oBbIX CMECSIX U IPUEMaMU OLIEHKH JIOCTOBEPHOCTH aHaJIn3a;

- DKCIIepUMEHTAILHBIMUA METO/IaMU UCCIIEIOBAHMSL:

- Ne(heKTOCKOTINH, XapaKTEPUCTHK TMOPUCTOCTH, 3aJEP>KUBAIOIIECH CIOCOOHOCTH (CEIEKTUBHOCTH) U
YACIBHOU MPOU3BOIUTEILHOCTH MEMOpaH, KO (PUITMEHTOB pa3aeICHHS.

- MeToJaMU 00pabOTKU PE3yabTAaTOB HIKCIEPUMEHTOB C LIEJIbI0 MOJIYUYEHUs KOpPeIsauuii, He0OX0MMBIX
Ui pacuera MEMOpaHHBIX MPOIIECCOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI
[Tepedens mabopaTopHBIX pabOT:
3.1. dedexrockonus MeMOpaH, OCHOBaHHAsI HA MeTOIe « TOUKHU My3bIpbKay;
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3.2. UccnenoBanre NOPUCTOCTU MEMOpaH:

«Cpemnuii paguyc mopy,

«Pacnpenenenue mop no pazMepam»

3.3. ITapametpsl puibrpoBanust (KI) u (MFI).

3.4. Konuenrtpauunonnas nouspusanus (KII) B mpouecce ynbrpadpunbrpanuu (YD)

3.5 Usyuenue u pacyer MeMOpaHHOTO pa3/eieHUs] BO3QyXa C HCIOJb30BAHUEM MOIYJIS ILIOCKO-
NapajuIeIbHOrO THUIIA

3.6 BnusiHue OCHOBHBIX TE€XHOJOTMYECKHX MapamMeTpoB Ha 3((EeKTHBHOCTh MPOLIECCOB Pa3AEICHUS
BO3JlyXa C UCIOJIb30BAaHUEM MOJYJIS TOJIOBOJIOKOHHOTO THIIA

3.7 Onpenenenue ko3¢p(HUIHUEHTOB MPOHUIIAEMOCTH U (PAaKTOPOB pa3/IeeHUs] N30TPOIHBIX IIJICHOK U
aCCUMETPUYHBIX [TOJIOBOJIOKOHHBIX MEMOpaH

3.8 CpaBuenne 3h(HeKTUBHOCTH HAHOPWIBTPAIMA W OOpPATHOTO OCMOCAa B 3ajladyaX OYHMCTKH BOJI
Pa3IMYHOIO COCTaBa

3.9 M3yueHue BIMSHUS OCHOBHBIX TEXHOJOTMYECKUX TapaMETPOB Ha Mpoliecc 00paTHOTo ocMoca

3.10 Uzydenue u pacyeT mpoliecca HOHHOTO 0OMEHa MPY OYUCTKE BOIBI

3.11 W3ydenne u pacyeT mpoLecCoB MepBanopauid 1 MEMOPAHHOM TUCTUIUISIITAN

4 O0beM yueOHOM TMCHUIITHHBI

O0beM IMCUMIINHBI
B .
U1 y4yeOHoi padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUTIJIMHBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,89 32 24
Jlaboparopusie padots! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 2,11 76 57
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
2,11
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 73,6 56,7
Buja koHTpoJs:
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOMH

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«J/IabopaTopHBIH NPAKTHUKYM 110 MHHOBAIIMOHHBIM MaTepHaJaM»

1 Heap AUCHUIUIMHBI — TPUOOPETEHHME CTYJIECHTAMHM 3HAHWKM JUIsi OOOCHOBAaHUS WM peaM3alluu
pelieHuid 1pu BbIOOpPE KOHCTPYKIIMOHHBIX MAaTEpUajoB IPH H3TOTOBJIEHUM U 3aIIUTE OT KOPPO3UHU
000py10BaHUS XMMHUECKUX IPOU3BOJCTB.

2 HM3ydeHue IMCHUILIMHBI HANpaBJieHO Ha NpuodpeTeHHe CJEAYIIIHX KOMIETeHUHHd H
HHAUKATOPOB UX 10CTHKECHUS:

IIK-1.2; T[IK-1.3; [IK-2.1; I[IK-2.2; IIK-2.3; 1IK-3.1; [IK-3.2; [IK-4.1; [IK-4.2; [IK-4.3; IIK-5.1; IIK-
5.2; [IK-5.3;

3nams:

- o011Me CBE/IeHUsI O COCTOSIHUM U U3MEHEHHH CBOMCTB KOHCTPYKLIMOHHBIX MaTE€pHaJiOB B YCIOBUSX
XUMHUYECKUX IIPOU3BOJCTB;

- OCHOBHBIE UICTOUYHHUKHU KOPPO3UOHHOI'O BO3JEHCTBHS HA KOHCTPYKIMOHHBIE MAaT€pUabl B YCIOBHSIX
XUMHUYECKUX TMPOU3BOJCTB, UX KAUE€CTBEHHbBIE M KOJMYECTBEHHBIE XapaKTEPUCTUKU, METOJIbl M CIOCOObI
MIPOrHO3UPOBAHUS HA/IEKHOCTU XUMHUYECKOTO 000pY/I0BaHUS U MOCIEICTBUNA KOPPO3UOHHOTO BO3ICHCTBUS;

- METOJIbI 3alUThI OT KOPPO3HH;

- (U3MYEeCKUil CMBICI MTPOLIECCOB, MPOTEKAIOIIMX Ha IEKTPOJax.

Ymemy:

- OLICHUTBH XapakTep BIIMSHHUSA OKPYXKAIOIIEW WM IPOU3BOJACTBEHHOM Cpelbl Ha 3aKOHOMEPHOCTH
TE€YEHUsI KOPPO3UOHHBIX IIPOLIECCOB;

- OINpEeNeNATh Ha OCHOBE HJKCIIEPUMEHTAJBHBIX HCCIEAOBAaHUN M JINTEPATYypHBIX IAHHBIX TOKH M

MIOTEHIMAJIBl KOPPO3UH, IIOKA3aTeId KOPPO3HH;
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- pa3paboTaTh KOMIUIEKC MEPOIIPUATHI 110 3aIIUTE METAJIJIOB OT KOPPO3HH;
- IPOM3BOJIUTH OLIEHKY KOPPO3UOHHOW CTOMKOCTH MaTEPUAJIOB B arpECCUBHBIX Cpeax.

Braoemn:
- Pa3TUYHBIMU CIIOCO0AMU 3alTUTHl MATEPHUATIOB OT KOPPO3SHOHHOTO Pa3pyIICHHS;

- JAHHBIMHU O KOPPO3HOHHBIX XapPAKTCPUCTUKAX METAJIJIOB U CIIJIABOB,

- JaHHBIMH, IIO3BOJIIOIIMMHU BbIOpaTh HEOOXOAMMOE O000pYyJOBaHHE U KOPPO3MOHHOCTOMKHIA
MaTepuai Ajsl €ro U3roTOBJICHHUS.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paspnen 1. Teopernyeckue 0CHOBBI KOPPO3UH

3HaueHue, LeIu U 3a7a4u AUCUUIUIMHBL. COBpEMEHHOE OIpeAeeHHue KOPPO3UU U CONPOTHUBIICHUS
MartepuaioB. 3HaueHue 60prObI ¢ Koppo3uend. OCHOBHBIC pa3/iesbl M MOHATHS TUCHHUIUIMHGBL. Knaccudukanms
BUJIOB pa3pyllIEHUs MaTepuaioB IOJ JIeHCTBHEM arpeccuBHbIX cpea. KoauuecTBeHHas OlieHKa
KOPPO3UOHHOTO pa3pylIeHUs MaTepHalIOB. DJIEKTPOXUMUYECKas 1 XUMUYECKasi KOPPO3Usl.

OcCHOBHBIE IOHATHS AIEKTPOXUMUU.

npoBoaHuKY | 1 Il pona. DnekTposin3 Kak OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLIECC.

Knaccudukanus mnpoOBOJHUKOB M IMPOXOXKJICHHE IOCTOSHHOTO JJIEKTPUYECKOr0 TOKa uepe3
ANIEKTpOXUMHUYECKUE cucTeMbl. OCHOBHBIE THIBI 3JIEKTPOXMMHUYECKUX CHUCTEM U HUX COCTaBHBIE YacTH.
Onpenenenre NOHATHH KaTo U aHoA. OTJIIMYUTENbHBIE IPU3HAKU JEKTPOXUMUYECKUX PEaKIUH.

3axonsl Dapajest, Kaxyluecs OTKIOHEHUs. BpIxo o ToKy.

[IpyurHBl BO3HHMKHOBEHHS O3JIEKTPOXMMHUYECKOIO NOTEHIMala Ha TIpPaHULE 3JIEKTPOA-pacTBOp.
PaBHOBecue B anekTpoxuMHuueckoid wnenu. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE MOJYPEaKIUU U IMOHITHE
anekTpoaHoro mnoreHuuana. Knaccuduxanus snextponoB. KoHuenmus 31eKTpOHHOro paBHOBECHS Ha
rpaHuIle MeKkTpoa-meTai. Knaccudukamus anexrpoxumudeckux 1emnei. [Ipasumno 3nakoB u pacuer D/IC.

Bopopoansblil a5ekTpoa U ctaHAgapTHas BOJOpOJHAs mikana. Kuciopoanslil snektpon. duarpamma
[Typ6e. MemOpanHble paBHOBeCHE, MEMOPAHHBIH TOTEHIHAIL.

CrpoeHue JBOMHOTO AJIEKTPUUECKOTO CIOS

OCHOBBI JIEKTPOXUMUYECKON KUHETUKH

OOmas XapakTepucTUKa 3JIEKTPOXUMHYECKUX MpoleccoB. [lomspu3zannoHHas xapakTepuCTUKa B
YCIIOBUAX JIMMUTHUPYIOIIEH cTa i MaccoleperHoca. Mero Bpaliaromerocs JUCKOBOTO 3JIEKTPoAa.

Teopus 3aMeIEHHOTO pa3psiia U ee COBpeMeHHOe 000CcHOBaHUe. MeTo 1l U3ydeHUsI CTaluil pa3psii-
MOHM3alUU. 3aKOHOMEPHOCTU DJIEKTPOJHBIX IPOLIECCOB B YCIOBUSAX MEUIEHHOM XUMHUYECKOW CTaauu.
MHorocTauiiHple peakuy C MOCIE0BATEIbHBIM IEPEHOCOM 3JIEKTPOHOB.

DneKTpOoJHbIE NOTEHLIUAJIbI U TEPMOIMHAMUYECKas! BO3MOKHOCTh KOPPO3HH.

Koppo3us B kucnbix pactBopax. MexaHn3m BOCCTaHOBJIEHUs Bojiopoaa. Koppo3us B HEUTpalIbHBIX U
LIEJIOYHBIX cpesiax (KUCIOpoAHAas KOppo3us). MexaHn3M BOCCTaHOBJIEHUS KUCIOPOa.

[TonsipuzannoHHbIe JUarpaMMbl KOPPOAUPYIOIIUX METAuIoB. CHATHE MOISPU3ALMOHHBIX KPHUBBIX.
Pacuer ckopocTeli KOppo3uu Mo MNOJISAPU3AMOHHBIM JIaHHBIM. BiusHHE COOTHOIIECHMS IUIOLIAIEH KaToda U
aHOJA HAa TOKH Koppo3uu. Teopus KaTOXHOM 3alUTHI.

[laccuBanus. Xapakrtepuctuka naccuBauuu u @dnage noreHuuman. [loBeneHue mnaccuBaToOpoOB.
[TaccuBHOCTB K€je3a B a30THOM KUCIIOTE.

Bnusinue BHyTpeHHHX (akTOpOB Ha KOPPO3MOHHOE MOBEJACHHE: MpUpPOJa MEeTalia, CoAepKaHUE U
CTPYKTYpa CIlJIaBa, COCTOSIHUE 1 00pabOTKa MOBEPXHOCTH, MEXaHUYECKUE HAMPSKEHUS.

Bnusinue BHemHUX (pakTOpoB Ha KOPPO3UOHHOE MOBEJICHUE: COCTAB U XapaKTep arpecCUBHOM cpepbl,
TeMIlepaTypa, AABJIEHUE, CKOPOCTb ABM)KEHUS CPEIbl, BHELIHSS MOJISIPU3ALNS, KOHTAKT C METaUlaMH U
HeMeTaJlJIaMHu.

Pa3nea 2. 3amura oT Koppo3uu 06padoTKoON cpeabl

VY naneHue arpecCUBHbIX KOMIIOHEHTOB, MOHIKEHNE KOHIIEHTPAL[UU OKUCITUTENIEN

Nurubutopsr  xoppo3uu. Omnpenenenue, KiacCU(pUKAIUA, MEXaHU3M JCHCTBUS (MEXaHHU3M
[acCUBAallMM M MHrUOMpOBaHUs) M 00JIaCTU NPUMEHEHUsS HHIHOMTOpOoB Koppos3uu. Heopranuueckue
MHTUOUTOpPHl KOppo3uu. OpraHuyeckue HHTUOUTOPbl KOPPO3MH, BKIIIOYAsh KOHCHCTEHTHBIE CMa3Ku U
UHTUOUTOpPHI TpaBieHus. Jleryuwe (mapo-gasnbie) HHruOUTOPHL. OLEHKa YPPEKTUBHOCTH JEHCTBUS
WHTUOUTOPOB (3aIUTHBIN 2P EKT).

Pa3nesn 3. 3amuuTHBIEe NOKPHITUS
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Merannuueckue nokpbIiTHS. Knaccudukanus 3aliMTHBIX MHOKPBITHA. MeToabl  MOJIydeHUSs.
Ompenenenre 3alIUTHOW CHOCOOHOCTH M KOPPO3MOHHOM CTOWKOCTH TOKPHITUNA. BHIBI MeTamamuecKux
noKpbITHl. [I0AroTOBKAa MOBEPXHOCTH MEpE]l HAHECEHHEM METAJUIMYECKUX MNOKphITUH. KoHBepcHOHHBIE
MOKPBITHS.

4 O0beM yueOHOM TMCHUIITHHBI

O0beM IMCUMIINHBI
B .
U1 y4yeOHoi padoThl Axax | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 3 108 81
KonTakTHasi paboTra — ayIMTOPHBbIE 3aHATHUSA: 0,89 32 24
B TOM 4HcJjie B (popMe NPAKTHYECKOH OATOTOBKHU 0,89 32 24
Jlaboparopusie 3ansTus (113) 0,89 32 24
B TOM 4ucJie B popMe NPaKTUYECKOM MOATOTOBKH 0,89 32 24
CamocrosiTesibHasi paboTa 2,11 76 57
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
2,11
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIIMHbI 73,6 56,7
Buja nToroBoro KOHTpoJIsi: 3ader c onleHKOMH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«KypcoBoii npoekT 1o MeMOpPaHHOH TEXHOJIOT UMDY

1 Heap nucuunauHbl — GOpMUPOBAHKE ONbITA IPAKTHUUECKOMN AEATEIbHOCTHU M0 PELICHUIO HAYYHbIX
U MPUKJIAJHBIX 3a/la4 MO0 pa3paboTKe U pealu3allM dHEPro- U pecypcocOepekeHus: MyTéM HHTErpaluu
MeMOpPaHHBIX MPOIIECCOB B TPAIUIIMOHHBIE TEXHOJIOTMUECKHUE CXEMBI Pa3/I€JICHHS B XUMUYECKOU TEXHOJIOTHH,
He(pTEeXUMHUU U OMOTEXHOJIOTUU.

2 B pesyabTrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams CIEYIONUMA KOMIIETECHIIUSMA U MHIUKATOPaMHU UX TOCTHKCHUS:

[IK-1.1; TIK-1.2; TIK-1.3; TIK-1.9; [1K-4.1; [1K-4.2; TIK-4.3; [1K-5.1; I1K-5.2; T1KS5.3; T1K-2.1; TIK-

3.1; TIK-3.2.

3uamo:

. 3aKOHOJATEJbHbIE M HOPMAaTHBHBIE IPABOBBIE AaKThl, PETJIAMEHTHPYIOLIUE JESTEIIbHOCTh
MpENPUSITHS;

. OCHOBHBbIE MPHUHIMIIBI OpPraHU3alMyd XUMHUYECKOIO IPOU3BOJCTBA, €r0 HEpPapXUUECKYIO
CTPYKTYPY, METObI OLIEHKH 3(h(PEeKTUBHOCTH IPOU3BO/ICTBA;

. MPUHIUIHAIBHBIE KOHCTPYKIIUU MEMOpPaHHBIX JIEMEHTOB, MOYJIEH U allaparoB;

. MPUHIIUIBI Pa3pabOTKH U pacueTa TEXHOJOTHYECKUX CXeM MEMOpaHHbBIX YCTAHOBOK;

. OCHOBBI ()YHKLIMOHUPOBAHUS PbIHKa MEMOPAaHHOM TEXHOJIOTUH.

Ymemy:

. UCIIOJIb30BaTh pe3yibTaThl J1A0OPAaTOPHBIX MCCIEAOBAHUW B pacyeTax MeMOpaHHBIX
YCTaHOBOK;

. BBITNIOJIHATH ¥ UNTATh YEPTEKU TEXHUUECKUX U3 C yUETOM JIEHCTBYIOLIUX CTaHapTOB;

. pa3pabaThiBaTh TEXHOJOTHYECKUE CXEMbl MEMOPAHHBIX YCTAHOBOK;

. ONPEENATh MECTO U PPEKTUBHOCTh MCIOIb30BAHUS CTaJUM MEMOpaHHOIO pa3zeiieHUs B
TEXHOJIOTHYECKOM CXeMe MTPOU3BOJICTBA;

. ONPEENATh ce0eCTOMMOCTh IPOAYKLINN;

Braoemy:

. METO/IaMHU pacyeTa pabouyux napameTpoB Mpoliecca MEMOPaHHOTO pa3JIeIeHHUS;

. crocobaMu U MpUeMaMH N300pa)keHus MPEIMETOB Ha TNIOCKOCTH;

. MeTojaMu aHanu3a 3(@eKTUBHOCTH pabOThl OTIENbHBIX anlapaToB U XUMHYECKOIO
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IIPOM3BOJICTBA B 1IEJIOM;

. METO0/1aMU BbIOOpa ONTHUMAJIbHOM KOHCTPYKLIMA MEMOPAHHOTO MOTYJIS;

. HaBbIKAMU PAcCYETOB 0 3KOHOMHUYECKOMY OOOCHOBAHMIO BBIOOpA CBIPhS, SHEPreTUYECKHUX
CPEICTB M pallMOHAIbHOMY Pa3MEILEHUIO TPEAPHUITHIA;

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Cocmasnenue 0ocosopa c 3axkazuuxom:

HcnonHuTtenb — yupexJeHHas KOHCAJITHHIOBash KOMIIaHUS; 3aka3yuk — IO YCMOTPEHHUIO
PYKOBOIUTENSI; TEKCT JoroBopa — mo Hopmam ['paxknmanckoro Kopexkca P®; nanmenoBanue pabOThI
««Pa3paboTka Ou3HEC-IJIaHa MPEANPHUSATHS...»; 1IeHa JOroBOpa yCTAHABIMBAETCS CTYAEHTOM (aBTOPOM);
CPOK JIEHCTBUS — IO y4eOHOMY ILIaHY.

Pazoen 2. Cocmasnenue Texnuueckozo 3adanus k 0o2osopy (no I'OCT 15.201-2000):

MECTO pa3MEIICHUs]; MPUBS3Ka K JEHCTBYIOUIEMY HPEANpPHUATHIO (€CIu MMEeTcs); LeJb MPOEKTa;
COCTaB IMPOEKTUPYEMOTO Npeanpustus (OT CKJIaga [0 OYHUCTHBIX); paldouue IUIOIIAIU; YPOBEHb
aBTOMAaTHU3alK; PEeXUM paboThl; MOWKA, CTEpHIIM3aLUs, NMPoQHIakTUKa 00OpyrOBaHuUs; Kiaccu(uKalus
MOMEILEHUH; pecypc 000pyI0BaHUs; TEXHUKA 0€30MaCHOCTU U OXpaHa TpyZa; 3alliuTa OKpYXKarollel cpeipl;
obecreyeHrne KauecTBa; SJKOHOMUYECKUE OLIEHKH.

Paszoen 3. Cunmes mexnonozuyeckoii cxemvl npou3800Ccmea.

NPUHATHE TNPUHIUIUAIBHBIX PEIIeHUH IO BBIOOPY U TOCIIENOBATEIBHOCTH CTAaIul, C Y4ETOM
BO3MOXHBIX PELMKIOB, BbIBOJA M BBOJA IMPOMEXKYTOUHBIX MPOAYKTOB M DPEAreHTOB, C OINpeAeICHUEM
OTXOJIOB; COCTaBJIEHUE OJIOK-CXEMbl IPOU3BOJCTBA C H300pa)KEHHEM BCEX BXOJSIIMX, BBIXOAALIUX H
PELMKIOBBIX TIOTOKOB.

Pazoen 4. Pacuem mamepuanvroeo banauca.

Paszoen 5. Pacuem mennosozo bananca:

Pazoen 6. Pacuem u 6b100p 6cnomozamenbho2o 060py008aHus.:

[0 pe3yjabTaTaM MaTepUaIbHOTO U TEIJIOBOI'O PAacUYE€TOB PACCUUTHIBAIOTCS OCHOBHBIE IapaMeTpbl
00opyn0BaHuUs, 0 KOTOPBIM €r0 MOYKHO BbIOpaTh B KaTajorax; ONnpeaesseTcsl TUIl, pa3Mepbl U KOJIUYECTBO
€IMHHUIl KaXJ0To BHJa 000pYyAOBaHMS (HACOCHI, KOMIIPECCOPBI, €MKOCTH, TEIJIOOOMEHHUKH, (DUILTPHI,
OPOOUIIKM, CMECUTENH, CYIIMJIKH, 103aTOpbl, (JacOBOYHBIE arperarbl, adcopOephl, PEeKTU(PUKALUOHHbBIE
KOJIOHHBI, pEaKTOPHI U T.1.).

Pazoen 7. Bwinonnenue uepmeodica annapamypHo-mexrono2uieckou cxemvl no nopmam ECKJ/] c
cocmasenenuem cneyuguxayuu 060py0o8anus.

Pazoen 8. Ilpunsmue pewenuti no KUIuA:

OTpeJIeNIIeTCsl MePeueHb BCEX KOHTPOJIHUPYEMBIX MMapaMETPOB MO TEXHOJOTHYECKON cxeMme (pacxof,
YpOBEHb, TeMIIeparypa, AaBieHue, pH, conepixaHue KOHKPETHBIX KOMIIOHEHTOB); ONPENENSIIOTCS Mpeaebl
JOMYCTUMOIO KoJeOaHusi KOHTPOJIMPYEMBIX MapaMeTpoB; OIpeNeisieTcsl MepeueHb BCEX aBTOMAaTHYECKH
MO/JIEP’)KUBAEMBIX T1apaMETPOB; pa3padaThIBAIOTCSI CXEMbl aBTOMATHUECKOIO IMOJJIEp)KaHUs IapaMeTpoB
(maT4MK YpOBHS — HAcOC, IaTYMK JIaBJICHUS — APOCCENb, pacXxo] — Oalnac U T.11.); BCE MPUHATHIE PELIEHUS 110
KUIIuA n3o0paxkarorcs Ha annapaTypHO-TEXHOJIOIMUECKON cXeMe.

4 O0beM yueOHOM TMCHUTIITHHBI

O0beM TUCUMIIIMHBI
B .
U1 y4yeOHoi padoThl Axan. | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCHMIJIMHBI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
[TpaxTnueckue 3anstus (113) 0,89 32 24
CamocrosiTesibHasi paboTa 1,11 40 30
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
CaMoCTOATENbHOE U3YUEHUE Pa3/IeoB AUCUUILUIMHGI (U1u Opyaue 1,11
. 39,6 29,7
BUObL CAMOCOAMENLHOU pabomwl)
Buja koHTpoJs:
Bujx uToroBoro KOHTpoJIA: KypcoBoii npoekT
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AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«KypcoBoii mpoeKT o MHHOBAIMOHHBIM
MaTepuaJam»

1. eap IMCHMIUIMHBI — CYIIECTBEHHOE pAaCIIMPEHHUE, CHUCTeMAaTH3alys 3HaHUW B 0O0JacTH
OpraHW3aIlui ¥ YIPaBICHUS PEeCypcaMl XUMHYECKUX MPOU3BOJCTB HA MpUMEpe OOBEKTOB, UCIOJIB3YEMbIX
P BBITIOJIHEHUH BBIITYCKHOW KBaTM(UKAITMOHHON paboThl OakaiaBpa.

Huctunnuna «KypcoBol MPOEKT 10 MHHOBAIIMOHHBIM MaTepuajiam» MO3BOJISIET OCBOUTH OCHOBHBIC
MOJIO)KEHUS CIIENYIOIIUX pa3AeiioB: KOMIUIEKCHBIM aHaiu3 M OLEHKa IEeJIed U PECYpCOB XHMHUKO-
TEXHOJIOTHYECKOTO IMPOIlecca, UCIOJIb30BAaHUE METOAMYECKOT0 00eCIeueHns 3a1a4 ONTHMHU3aINA XUMUKO-
TEXHOJIOTHYECKUX MPOIECCOB B PECYPCOCOCPEIKEHUH, OPTaHN3AIMOHHO-9KOHOMHYECKHE M TEXHOJIOTHUECKHIE
pacdy€Tsl OOBEKTOB XHMHUYECKON TEXHOJIOTMH, HWHHOBAIMA ¥ KOMMEpPIMAIW3AIUs B TEXHOJOTUH,
TECTUPOBAHUE PA3pabOTOK Mjist OTIeHKH A (PEKTUBHOCTH HUCTIOIH30BAHMS HHHOBAITMOHHBIX MAaTEPHAJIOB.

enu n 3a7a4u JUCUMIUIMHBI TOCTUTAKOTCS € IOMOUIBIO:

— TEOPETUYECKON U MPAKTUIECKOM MOITOTOBKH CTYJIEHTOB B 00JIaCTH YHEPTO- U PECYPCOCOEPEKEHUS
XUMUYECKUX, HEQTEXUMUICCKUX U OMOTEXHOJIOTUIECKUX TIPOU3BOJICTB,

— MOJEJMPOBAHUS OPraHU3ALMOHHO-YIPABICHUYECKUX U TEXHOJIOTUYECKUX ITPOLIECCOB HA BCEX ATAIlax
KU3HEHHOTO IUKJIA (YHKIIMOHUPOBAHUS XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI;

— W3YYCHHUs TMPHUHIUIOB IPOIECCOB WHHOBAIMM W KOMMEPIHMAIM3AIUN OOBEKTOB XHMHUYECKHX
OoTpacyiell NPOMBIILIEHHOCTH

— U3YYCHHUS TPUMEPOB MPAKTUUYECKOW pealn3allii IHEPro- PecypcocOeperarmux MIpoieccoB
XUMHUKO-TEXHOJIOTHYECKUX CUCTEM.

2 B pe3yJsbTare U3y4eHHs] AMCHUIIMHBI 00YYAOIIMIACS J0JI7KEeH::

Obnadams CIENyONUMA KOMIIETECHITUSMA U WHIUKATOPAMU UX TIOCTHIKCHUS:

IIK-1.1; TIK-1.2; TIK-1.3; TIK-1.9; [1K-4.1; 11K-4.2; T1IK-4.3; T1K-5.1; T1K-5.2; T1K5.3; T1K-2.1; TIK-
3.1; IIK-3.2.

3Hamb:

— TPUHIMIBI CUCTEMHOTO aHaJIM3a M WX TMPUMEHEHHE B 3a/ladax JIHEPro- pecypcocOepexeHus
00BEKTOB XUMHYECKOW TEXHOJIOTHH;

—  QITOPUTMBI TEXHHKO-DPKOHOMHYECKOTO aHain3a 3(PQPEKTUBHOCTH XUMHKO-TEXHOJIOTHUYECKUX
CUCTEM;

—  CcmocoObl TMPEACTaBICHUS W HWHTEPIPETANUN PEe3yIbTaTOB IPOIIECCOB KOMMEPIMATU3AINN
MHHOBAI[MOHHBIX Pa3paboToK;

— 0COOCHHOCTH MPHUKJIAAHBIX HHXCHEPHO-TEXHHUECKHUX 3a/1a4 00bEKTOB XUMUYECKON TEXHOJIOTHH.

ymembp:

— TMPUMEHSATh METOJbl KOMMEPUHAIU3ANU Ha Pa3JUYHBIX dTanax >KHU3HEHHOTO IHMKJIAa XUMHKO-
TEXHOJIOTHYECKUX CHCTEM;

— HCTOJB30BaTh COBPEMEHHOE METOJUYECKOE OOECICUCHHE TEXHMKO-3KOHOMHMYECKOTO aHaau3a
WHHOBAIIMOHHBIX XUMUKO-TEXHOJIOTHYECKUX CUCTEM.

enaoemo:

— IPUHIUTIAMHA MOJICIIMPOBAHUS XUMUKO-TEXHOJIOTHUYECKUX MPOIECCOB;

— QITOPUTMUYECKUM M MIPOTrPAMMHBIM 00€CIIeUeHUEM PEIICHUS OPTraHU3aIlMOHHO-YIIPABICHUECKHX,
TEXHUKO-IKOHOMUYECKUX M TEXHOJOTUUECKHUX 3a]1a4.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Brenenue.

Ompenenenrne XUMUKO-TEXHOJIOTHYECKOTO POIECCa B COCTABE XUMHUKO-TEXHOJOTHUECKOM CHCTEMBI
(XTC). Uenm u pesynpratel XTII. Mcnonb30BaHuEe METOIOIOTMH CUCTEMHOTO aHAIM3a.

Pa3zpaboTka oprann3annoOHHO-TEXHOJIOTHIECKON MOICIH.

Ompenenenue 1eiled W PECYpPCOB XHUMHUKO-TEXHOJOTrWYecKoW cuctembl.  Kimaccudpukanums u
XapaKTEPUCTHKNA PECYPCOB XHMHUKO-TEXHOJOTHYecKoro mporecca B coctaBe XTC. HopmartuBHbBIE U
pernamenTupytonue nokymeHntol. Onpenenenue stanoB XTC. Hukn Jlemunra. XuMHKO-TEXHOJIOTHIECKUE
npoueccel B coctape XTC. Jlekomno3zunus. Onpenenenue npuHiunos ynpasieHuss XTII. @opmupoBanue
crpykrypHOoit Mmogenu XTC u XTIL.

Pacu€t u onieHka BIMsAHUE PECYPCOB Ha PE3YJIbTAT XMMUKO-TEXHOJIOIMYECKOTO MPOIIECCa.
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Crneuucukauust  texHosoru.  Texnonoruueckue pacuétsl XTI,  TexHonorumueckue u
opranuzaruoHHo-Texandeckue mokazarenu XTC wu XTI, Ontumuzamuss XUMHUKO-TEXHOJIOTHYECKHX
npoueccoB. ONTUMU3UPYEMBIE U ONTUMU3UPYIOLIUE MepEeMEHHbIE. TEeXHOJIOrMYeCKue U OpraHU3allMOHHO-
SKOHOMHUYECKHE orpaHnyeHus. OpraHu3zanMoOHHO-TexHoJornueckue mnokaszarenu XTI u XTC. Ananus,
KJlaccupuKalus U OLEHKa BIMSHMS MOKa3aTesell Ha pe3ynabTarhl QyHkuuoHupoBanus XTC. Kpurepuu
3¢ deKkTUBHOCTH (/1711 HHHOBALIMOHHBIX MaTepHraioB B coctaBe XTC).

TexXHUKO-IKOHOMUYECKUH aHAIN3 (PYHKIMOHUPOBAHUS XUMUKO-TEXHOJIOTUYECKOTO Mpoliecca

B3anMHO€ BiIMsSIHHE TEXHUKO-DKOHOMUYECKUX, OPTraHU3aLHOHHBIX U TEXHOJOTHYECKHX ITOKa3aTelen
XTC (Ha mpuMmepe HHHOBAIIMOHHBIX MaTtepuanoB) Kommepuumanuszamuss ¥ TpaHchep HHHOBALMOHHBIX
texHosiorui. [IpakTrudeckas peanusanus. AHAIN3 CPEACTB KOMMeEpUHAIU3AaUU TexHooruil. KommiekcHas
ounenka pecypcoB XTC kak ¢akropoB KOMMepLHaIU3alMd U TpaHchepa TEXHOJIOTUH ¢ Y4ETOM
WCIIOJb30BAHNSI ~ WHHOBAIlMOHHBIX  MaTepHaNoB. Peanuzanus  TEXHUKO-DKOHOMHMYECKUX  PELICHMI
VHHOBAIIMOHHBIX TEXHOJIOIUI

4 O0beM yueOHOM TMCUUTITHHBI

O0beM TUCUMIIIMHBI
B .
U1 y4eOHoi padoThl Axax, | Actp.
3E
4. 4.
O01mas Tpya0eMKOCTb JUCHMIIJIMHbI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,89 32 24
[TpaxTuueckue 3anstus (113) 0,89 32 24
CamocrosiTesbHasi pabora 1,11 40 30
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
CaMoCTOATENbHOE U3YUEHUE Pa3/IeoB AUCUUILUIMHGI (u1u Opyaue 1,11
. 39,6 29,7
BUObL CAMOCOAMENLHOU pabomwl)
Buja kouTpoJs:
Buja uTOroBoro KOHTpoOJIf: KypcoBoii npoekT

5.4 IlpakTuka

AHHOTanusA padoyeil NporpaMmsl
«Y4yeOHasi NPAKTHKA: 03HAKOMUTEIbHAS IPAKTUKA)»

1 Hdeab npakTHKHU — NOJTy4YeHUEe OakagaBpaMy MEPBUYHBIX MPO(ECCHOHATbHBIX YMEHUN U HABBIKOB.
VYyeOHasi MpakTUKa MOKET IPOBOIUTHCS B CTPYKTYPHBIX ToOJpas3zeneHusix yHusepcutera. Cpoku
MIPOXOKJEHHS yueOHOM NMPaKTUKU YCTaHABIMBAIOTCSA B COOTBETCTBUHU C YU€OHBIM IJIAHOM MOATOTOBKU

2 B pe3yabTaTre NPOX0KACHUS NPAKTHUKH 00y4al0IMIiCA J0JIKeH:

Obnadams CIeyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TOCTHKCHUS:

OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-
1.10; OIIK-1.11; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-
2.9; OIIK-2.10; OIIK-2.11; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-
3.8; OIIK-3.9; OIIK-3.10; OIIK-3.11; OIIK-3.12; OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17;
OIIK-3.18; OIIK-4.1; OIIK-4.2; OK-4.3.

3uamo:

— TOpSAJOK OpPraHM3alluY, IUTAHUPOBAHMSL, IPOBEIEHUS U 00eCIIeYeHHsI HAyYHO-UCCIIe10BAaTEIbCKUX
paboT ¢ UCTIOIH30BAaHUEM COBPEMEHHBIX TEXHOJIOTHI;

— TOpAJOK OpraHu3allud, IUIAHWPOBAaHUS, MPOBENCHHUS M obecreyeHus: 00pa30BaTeIbHOM
NEeSITeIbHOCTH 110 MPOUIII0 U3ydaeMOi porpaMMbl OakaiaBpuaTa

Ymemy:

— OCYILECTBJISATh MOUCK, 00pabOTKy M aHaIW3 HAyYHO-TEXHUYECKOW HMH(OpMalMH 1O Mpoduiro
IIPOMICHHOM MPAKTHKH, B TOM YHCJIE C IPUMEHEHUEM Internet-TeXHonorui;

— HCHOJb30BaTh COBPEMEHHbIE MPUOOPHl W METOJMKH, OPraHU30BBIBaTh MPOBEICHHE
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AKCTIEPUMEHTOB M UCIIBITAaHHA, TIPOBOJUTH UX 00padOTKY U aHATM3UPOBATH HX PE3YIbTATHI,

Braoemy:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO K HCCJIEIOBATENBCKON NEATEIBFHOCTH MO MPOGWII0 H3ydaeMon
IporpaMMbl OakaiaBpuara;

— METOJIOJIOTHYECKUMH  TOAXOJaMH K  OpPraHW3allid  HAayYHO-HCCIENOBATENBCKOW U
00pa3zoBaTeIbHON JIEATEILHOCTH;

— CIIOCOOHOCTBHIO Ha TMPAKTHKE WCIIOJNb30BaTh YMEHHS M HaBBIKM B OpTraHU3allMl HAaydHO-
MCCIIEIOBATENILCKUAX U IPOCKTHBIX PadoT;

— HaBBIKaAMU BBICTYIUICHUH TIepe]] y4eOHOU ayuTOpHUEH.

3 KpaTkoe coaep:kaHue NPAKTHKHU

Paznen 1. BBenenuwe — nenu u 3agauu yuyeOHOM mnpakTtuku. OpraHU3alMOHHO-METOIUYECKUE
MEpPOTPUSATHSL.

Pasnen 2. 3HAaKOMCTBO C OpraHu3aledl HAayYHO-HCCIEIOBATEIBCKOW ¥ IPOW3BOJCTBEHHOMN
NEATeNbHOCTH OpraHu3anuu. [IpUHIMIB, TEXHOJOTHH, (GOPMBI M METOAbl OpPraHW3alUd HAyIHO-
MCCIIEIOBATEIIbCKON W TIPOM3BOJICTBEHHON [ESITEIHHOCTH Ha TPUMEpe OpraHu3alid HAyYHOU paboThI
MIPOMBIIJICHHOTO TPEATIPHSTHS.

Paznen 3. Broimonnenue wunauBHMayanpHOTO 3amanus. COop, o0paboTka M cHcTeMaTu3alus
nHpopManmonnoro marepuana. Odopmiienne ordera. JInuHoe ydacThe 0O0y4aromerocsi B BBITIOJIHCHUH
HAyYHO-HCCIIEIOBATEIHCKON M MTPOU3BOACTBEHHOM EATEILHOCTH MPOMBIIUICHHOTO MTPEIITPUSITHSL.

4 O0beM NPaAKTHKH

O0beM npakTuKH
Bua yueOHo# padoThbl Axan. | Acip.
3E
4. 4.
OO0u1asi TPY10€eMKOCTh PAKTHKH 3 108 81
CamocrosiTesbHasi paboTa 3 108 81
B TOM 4YHcJIe B (popMe NpaKTHYECKOH NOATOTOBKH: 3 108 81
KoHTakTHas camocrosiTesnbHas paboTa 3 0,4 0,3
CaMOCTOSITETbHOE N3YYEHUE PA3/AETI0B NPAKTUKI 107,6 | 80,7
Buja koHTpoJs:
Buja nToroBoro KOHTpoJIs: 3a4er c onleHKOM

AHHOTanusA padoyeil NporpaMmal
«IIpon3BoACTBEHHAS MIPAKTHKA: TEXHOJIOTHYECKAs
(IPOEKTHO-TEXHOJIOTHYeCKasl) MPAKTHKA»

1 Ileab NpakTHKM — [OJIyd€HUE MPO(PECCHOHAIBHBIX YMEHUH U OmbITa Npo(dhecCHOHATbHOU
JEATENBHOCTH IIyTEM CAMOCTOSATEIBHOTO TBOPYECKOI'O BBIMOJHEHHUS 3a/]ad, MOCTABJIEHHBIX IPOrpamMMoin
npakTuku. [lonyuenue GaxanaBpaMy MEPBHYHOTO OIBITA MPO(ECCHOHAIBHOM JEATENbHOCTH, TPAKTUYECKOE
O3HAKOMJICHME M HW3YYEHHE IPOLECCOB IIPOM3BOJCTBA CBS3aHHBIX C BOJO- M Ta300YUCTKOM, CTPYKTYpBI
MPEeNIPUATHI, OCHOBHOI'O TEXHOJIOIMUYECKOT0 000pYJOBAHUSI.

2 B pe3yabTare NPOX0KACHUS NPAKTHKH 00y4al0IMIiCA T0JI7KeH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VYK-2.1; YK-2.3; VK-2.6; YK-2.8; TIK-1.1; I1K-1.2; [1K-1.3; T1K-1.4; [1IK-1.5; TIK-4.1; [1K-4.2; T1K-
4.3; I1IK-5.1; T1K-5.2; TIK-5.3; TIK-2.1; TIK-2.2; [1K-2.3; [1K-3.1; [1K3.2; [1K-3.3.

3uamo:

— TEXHOJIOTHUYECKHE IIPOLIECCHI, MPUHIHUIHAIBHYI0 TEXHOJOTHYECKYIO CXEMY IIPOM3BOJICTBA u
OCHOBHOE TEXHOJIOTUYEeCKOe 000pyAoBaHHE, UCIOIb3yeMO€E B MEMOPaHHOW TEXHOJIOTUH;

— OPraHU3alMOHHYIO CTPYKTYPY IPOMBIIUIEHHBIX IPEITPUATHN;

— OCHOBHBIE TPHUHIMIIBI, METOJbI U POPMBI KOHTPOJIS TEXHOJIOTMYECKOTO IMPOIECCca, HUCXOAHOTO ChIPhs
Y Ka4ecTBa PO TyKIUH;

— OCHOBHbIE HOPMAaTUBHbIE IOKYMEHTHI 110 CTaHJAPTHU3ALMU U CePTU(DUKALIMU [TPOTYKIIMK TPOMBIIIIEHHbBIX
MIPEIPUATHH;
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— TMpaBWJIa TEXHUKH 0€30IMaCHOCTH, YKOJIOTHH U TIPOU3BOJICTBCHHON CAaHUTAPHH;
Ymemo:

— NPUHUMATh KOHKPETHBIC TEXHUYECKHE PCEHICHHUs TpHU pa3pabOoTKE TEXHOJIOTHYECKHX IIPOIIECCOB,
BBIOMpPATh TEXHWYECKHUE CPEICTBA M TEXHOJOTHU C YYETOM DOKOJOTHYSCKHX TOCISACTBHH WX
MIPUMCHCHUS;

— WCIOJB30BaTh HOPMATHBHBIC JOKYMEHTHI 110 KaU4eCTBY, CTAHIAPTU3ALNN U CePTH(DHUKAITUN POTYKTOB
1 U3JICITNH, 3JIEMEHTHI 9dKOHOMHYECKOTO aHaJIN3a B MIPAKTUYCCKON ACATSIPHOCTH

Bnaoemw:

— CIIOCOOHOCTBIO BBISABIIATH M YCTPAHATH OTKJIOHEHHUS OT PEXKHUMOB pPabOTBI TEXHOJOTHYECKOTO
000pyI0BaHUSI U TTAPAMETPOB TEXHOJOTUYECKOTO MPOIIECCa;

— CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO  OCYIIECTBJIATH  TEXHOJOTHYECKUH TIPOIECC B COOTBETCTBUM C
pErIaMeHToOM.

3 KpaTkoe coaep:kaHue NPAKTHKHU

Pasgen 1. O3HakoMiieHMe € TEXHOJIOTHeH IPOM3BOACTBA M CTPYKTYPOH XHMHMYECKOro
npeanpusTHsA

O6was xapakrepucTtuka npeanpustus. Homenknarypa u o0beMbl BbIIIycKaeMoi mpoaykuuu. Meron
npousBoJjicTBa. [IpuHIMNUMaNbHAs TEXHOJIOTMYECKass cXeMa Mpou3BojAcTBa mpoaykuuu. Crpykrypa
nNpeanpusaTud, OCHOBHBIC [IIPOM3BOACTBCHHBLIC I€Xa W  OTACICHUA. XapaKTepI/ICTI/IKI/I OCHOBHOTI'O
000pyI0BaHUS.

Pasznen 2. U3ydyeHne OCHOBHBIX TEXHOJIOTHYECKHX IPOLECCOB, MAPAMETPOB M MeETOJA0B MX
pPeryjiupoBaHiusi HAa KOHKPETHOM XHMMHMYeCKOM IMpeanpusiTuu. BpinosHeHne HHIMBUAYATBHOIO
3a/aHud.

OcHOBHbBIE MPOU3BOICTBEHHBIE MTPOLIECCHI B COOTBETCTBUU C TEXHOJOTMUECKON CXEMOM MPEITPUSITHSL.
OcHOBHbIE TapaMeTpbl MPOU3BOJCTBEHHBIX IMPOIECCOB U PAOOTHI TEXHOJOTUYECKOTO OOOpYI0BaHUS.
Meroasl KOHTPOJS M YIPABJIEHUS TEXHOJIOTMYECKMMHU IpoueccaMu. KoOHTponb KadecTBa TIOTOBOM
MIPOAYKLIHAH.

BelnonHenne nHAMBUYyaaIbHOTO 3aJaHUS.

Pa3znen 3. CucremaTusanus MaTepuasa, NoAroToBKa oryera.

O0600611eHre U cucTeMaTH3alusl JaHHBIX [0 CTPYKTYpE, TEXHOJOTHUU MPOU3BOICTBA, IPUMEHIEMOMY
000pYJIOBAaHHUIO, BBITYCKAEMOW MPENNPUATHEM IMPOIYKIUH, METoJaM H (opMaM KOHTPOIS IPOIYKIHH.
[Touck u cOop HepocTaromuX MaHHbIX. [loaroToBka n Hammcanue oTdeTa. [loATOTOBKA M HaMKMCaHUE OTYETa
IO BBITIOTHEHUIO MHIUBUIYAJIbHOTO 33 JaHHS.

4 O0beM NPaAKTHKH

O0beM npakTHKH
Bua yueOHo# padoThbl Axan. | Acip.
3E
4. 4.
OO0u1asi TPY10€eMKOCTh NPAKTHKH 3 108 81
CamocrosiTesibHasi paboTa 3 108 81
B TOM 4HcJje B (popMe NPpaKTHYECKOM NOATOTOBKH: 3 108 81
KoHnTakTHas camocrositenbHas pabota 3 0,4 0,3
CaMOCTOATETFHOE U3YUCHUE PA3/ICTIOB MTPAKTUKHI 107,6 | 80,7
Buja koHTpoJs:
Buja nToroBoro KOHTpoJIsi: 3ader c onleHKOM

AHHOTanusA padoyeil NporpaMmsl
«IIpousBoacTBeHHAS MPAKTUKA: HAYYHO- HCCJIei0BaTebCKast padoTa»

1 Heap npakTukd — (HOPMHUPOBAHHE YHUBEPCAIBbHBIX U NPO(GECCHOHATIbHBIX KOMIIETEHUUH U
MpUOOpETEeHNE HABBIKOB B 00JIACTH NPO(ECCHOHATBLHOTO OINbITa CaMOCTOSATEIBHOIO BEACHUS HAyYHBIX
HCCIEA0BAaHUI IOCPEICTBOM IIJIAHUPOBAHUS U OCYIIECTBICHUS DKCIIEPUMEHTAIIHON AESITEIIBHOCTH.
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2 B pe3yabTare NPOX0KACHUS NPAKTUKH 00y4al0MIiCA T0JI5KeH:

Obnadams CIeyONMMA KOMIIETECHITUSAMA U WHIUKATOPAMU UX JTIOCTHKCHUS:

VYK-1.1; YK-1.2; VK-1.3; VK-1.4; VK-1.5; YK-4.2; [1K-1.1; TIK-1.2; [1K-1.3; TIK-1.4; [IK-1.5; TIK-
1.6; [IK-1.9; TIK-4.1; I1K-4.2; [1K-4.3; TIK-5.1; T1K-5.2; [1K-5.3; TIK2.1; [1K-2.2; T1K-2.3; T1K-3.1; T1K-3.2;
[1K-3.3

3uamo:

— TOpSAJOK OpraHM3allvy, IUIAHUPOBAHMSI M IPOBEACHHUS HAy4YHO-HCCIIEJOBATENIbCKUX padoT ¢
HCI0JIb30BAHUEM IOCIIEIHUX HAYYHO-TEXHUYECKUX JOCTUKEHUH B IaHHOH o0acTu;

— OCHOBHbIE TpeOOBaHUS K IMPEACTABICHUIO PE3yJIbTATOB MPOBEIACHHOTO MCCIENIOBAaHUS B BHUJE
Hay4HOT'O OTYETa, CTaThbU WIH JOKJIAA;

Ymemy:

— OCYILECTBJISATh IOMUCK, 00pabOTKYy M aHaJIW3 HAYYHO-TEXHUYECKOW HH(OpMalUU IO TeMe
HCCIIEA0BAHNS;

— oQopMIIITH pe3yabTaThl pabOTHI B pa3IMUHBIX (hopMaTax;

— ONIpEAeNsATh ONTUMAJBHBIE IIYTM IIPOBEACHMUS H3KcnepumeHTanbHoM uvacth HHUP ¢ ydetom
OpraHU3alUy U NPOBEICHUS CAMHUX YKCIIEPUMEHTOB U BBIIIOJHEHUS AHATUTUYECKUX U3MEPEHU;

Bnaoemn:

— METOJIOJIOTUEH HMHTEpHpeTallud M HUCIHOJb30BaHUSA NOJOOpaHHOW Hay4YHO-TEXHUYECKOU
uHpopmanuy;

— HaBBIKaMU JKCIUTyaTalluM TEXHUYECKUX CpeacTB nposenennus HUP.

3 KpaTkoe coaep:kaHue NPAKTHKHU

Paspnen 1. BoinmosiHeHne U IpeACTaBJIeHHE Pe3yJIbTATOB HAYYHBIX HCCJIEI0BAHNH

1.1. BeirmosiHEHME HAYYHBIX UCCIIETOBAHUM.

CocraBienue nmporpaMmMbl ucciefoBanus. CTpyKTypa U coJepaHUEe OCHOBHBIX pa3/iejOB OTYETA O
Hay4YHO-MCCIIEI0BATEIbCKON padoTe.

dopmynrpoBaHUE LEJeH M 3aJad MCCIEAOBAHUS; COCTaBJICHHE AHAJIUTHYECKOro 0030pa Mo Teme
uccienoBaHusi; BbIOOP 3((EKTUBHBIX METOJAOB M METOJUK JOCTM)KEHMSI JKEIaeMbIX pe3yJbTaToB
UCCIIEIOBAHUS.

[IpoBeneHne COOTBETCTBYIOIIMX OKCIIEPUMEHTOB Ul IIOJIYYEHHs IPAKTUYECKHUX pPEe3yJbTaTOB;
aHaJIu3, UHTEepIpeTalys U 0000I1IeHne pe3y/IbTaTOB HCCleA0BaHus; (GOPMYIUPOBKAa BBHIBOJOB; HAlMCAHUE
OTYeTA.

1.2. IToaroToBKa HAY4HOTO JOKJIAJa U IPE3CHTALNH.

4 O0beM yueOHON MPAKTHKHU

O0beM npakTuKH
B .
U1 y4yeOHoi padoThl Axax | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh MPAKTHKH 6 216 162
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 4 144 108
B TOM 4HcJie B (popMe NPpaKTHYECKOH OATOTOBKHU 4 144 108
[TpakTnueckue 3anstus (113) 4 144 108
B TOM 4ucJe B (popMe NpaKTUYECKOH MOATOTOBKH 4 144 108
CamocrosiTesibHasi paboTa 2 72 54
B TOM 4McJjie B popMe NMPAKTHYeCKO# MOAT0TOBKH: ) 7 54
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15
2
CaMOCTOSITETbHOE N3YYEHUE PA3/AETI0B NPAKTUKI 71,8 | 53,85
Buja koHTpoJs:
Buja nToroBoro KOHTpoJIs: 3a4er

AHHOTanusA padoyeil NporpaMmsl
«IIpon3BoaCTBEHHAS MPAKTHKA: NPENAUIIIIOMHAA
NPaAKTHKA»
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1 eab NpakTHKM — MOArOTOBKA K BhINoJHEHUI0 BKP.

2 B pe3yabTare NPOX0KACHUS NPAKTHUKH 00y4al0IMIiCH T0JI5KeH:

Obnadams CIeNyONUMA KOMIIETECHITUSAMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

VYK-1.1; YK-1.2; VK-1.3; VK-1.4; YK-1.5; VK-2.3; VK-2.4; VK-2.5; VK-2.6; YK-2.7; I1K-1.1; TIK-
1.2; [IK-1.3; TIK-1.4; I1K-1.5; [IK-1.6; TIK-1.7; T1K-1.8; [1K-1.9; TIK4.1; I1K-4.2; T[1K-4.3; T1K-5.1; I1K-5.2;
[1K-5.3; [1K-2.1; T1K-2.2; T1K-2.3; T1K-3.1; TIK-3.2; [1K-3.3.

3nams:

— TIPUHLUIBI  [POEKTHUPOBAHUS  NPEANPUATUH, TEXHOJIOTMYECKHX JIMHUH, pa3MelleHHe,
(GYHKIIMOHUPOBAHUE U 00CTYKMBAHUE OCHOBHOTO TEXHOJOTUYECKOTO 000PY0BaHMUS;

— TINPUHLHUIBL YIPABICHUS OCHOBHBIMM TEXHOJIOIMYECKMMHU MPOLECCAMH BOJOMOATOTOBKH H
ra3004MCTKHY;

— OpraHM3alyio U NMPOBEACHUE BXOJAHOIO, ONIEPALIMOHHOIO KOHTPOJIS, KOHTPOJIS KauecTBa FrOTOBOM
TIPOTyKIIMH;

— TPUHLUIBI ¥ METOJbl BBINOJHEHUS SKCIEPUMEHTOB M MCIBITAHUM IO TEeMEe BbBIITYCKHOU
KBaJIN(DUKALIMOHHOM paboTHI;

Ymemns:

—  BBINOJHATH MOUCK, 00pabOTKy, aHaIM3 U CUCTEMATHU3ALMI0 HAyYHO-TEXHUYECKOW MH(OpMaIuH,
OCYILIECTBJISATH BBIOOP METOAMK U CPEICTB PELICHUS 3a7ay, IOCTABJIEHHBIX MPOrpaMMON MPAKTUKU U TEMOM
BBIITYCKHOM KBaJIM(UKALIMOHHOM paboThI;

—  BBINOJHATH OCHOBHBIE TEXHOJIOTMYECKUN PACUETHI;

—  BBINOJHATH 00pabOTKY M aHAIU3 Pe3yJabTaTOB SKCIIEPUMEHTOB U UCIIBITAHUN;

—  OCYILECTBJISATh KOHTPOJIb TEXHOJIOTHUECKOMN MPaKTUKH;

— aHaJM3MpOBaTh  BO3HUKAIOIIME B  TPOU3BOACTBEHHOW W  HAy4yHO-HMCCJIEI0BATEIbCKOM
NeSITeIbHOCTH 3aTPyIHEHUS U UCKATh MYTH UX pa3pelIeHus;

Braoemy:

— CHOCOOHOCTBIO  INPUHUMATh  KOHKpPETHbIE  TEXHUYECKHE  pelIeHHs 1pu  pa3paboTke
TEXHOJIOTHYECKHX IIPOLIECCOB, BHIOMPATh TEXHOJIOTUU IIPOU3BOJICTBA C YUETOM IKOJIOTUYECKUX MOCIEICTBUI
UX IPUMEHEHMUS;

— CHOCOOHOCTBIO K HCIOJb30BAHUIO IOJYYEHHBIX TEOPETUYECKUX U TNPAKTUYECKUX 3HAHUN B
00JacTl XMMUH U TEXHOJIOTHH JUIsl pelIeHUs 3a/1a4 MPOPEeCCUOHATbHON eI TENbHOCTH.

3 KpaTkoe coaep:kaHue NPAKTHKHU

Pa3zpnen 1. Beegenue: nesiu M 3a1a4M NpeIIUIIOMHON NPAKTHKH.

Lenu u 3amaun npenguIuioMHOM mnpakTuku. COCTaBI€HHME U COIJIACOBAHHE IJIaHA BBIMOJIHEHUS
BBIITYCKHOM KBaJIM(UKALIMOHHOM pabOThl, KOHTPOJIbHBIX TOUEK, BUJIa U 00beMa, MIPEICTABIIEMOTO K KaX 101
KOHTpPOJIbHOM TOuke Marepuana. OpraHu3aliOHHO-MeToAuuecKue Meporpusitus. UHcTpykTaxku Ha pabodyem
MeCTe, 10 3J1eKTPO0e30NacCHOCTH U MPOTUBOIOXKAPHON O€3011aCHOCTH.

Pa3nes 2. Boino/siHeHne BHINYCKHON KBAJIM(UKAIIMOHHOH padoThl.

C6op HayuyHO-TEXHMYECKOW HHQPOpPMAIMK IO TEME BBINYCKHON KBaNU(UKALUOHHOW pabOTHI.
OTtpaboTKa METOJMK U BBIIIOJIHEHNE IKCIIEPUMEHTAIbHBIX UCCIIEI0BaHU.

O6ocHoBanue o0OmIelH KOHIENIIMU TEXHOJornyeckod JuHuu. [logbop w  coryacoBaHue
IIPOM3BOIUTEIHLHOCTH OCHOBHOIO M BCIIOMOTaTEIbHOIO TEXHOJIOTMYECKOTo 00opynoBaHuUs. BrimosiHeHue
OCHOBHBIX TEXHOJIOTMUECKUX pacueToB. Onucanue padoThl TEXHOJIOTMYECKOM JIMHUY.

Co6op, obpaboTka u cucteMaruzanus Mmatepuana. OpopmiieHHs 0TUETa MO MPEITUTIIOMHON TIPAKTUKE.

4 O0beM NPpaAKTHKH

O0beM npakTHKH
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh NPAKTHKH 9 324 243
CamocrosiTeJibHast paboTa 9 324 243
B TOM 4HcJie B (popMe NPaKTHYECKOH MOATOTOBKHU: 9 324 243
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KonTakTHas camocrositenbHas pabota 0,2 0,15
9

CaMOCTOSITETbHOE N3YUYEHHUE PA3/IETI0B IPAKTUKU 323,8 | 242,85

Buja koHTpoOJIs:

Buja nToroBoro KOHTpoJIs: 3auer

5.5 T'ocynapcTBeHHAasi UTOrOBasi AaTTECTALMS:
BBIINIOJIHEHHE, IIOATOTOBKA K MpoLeAype 3alMThl 1
3aIIMTA BBINYCKHON KBAJIU(UKAIMOHHOH padoThI

1 Heab rocyaapcTBeHHOM HMTOrOBOMl aTTEeCTALMM: BBINOJHEHHE, MOATOTOBKA K Mpolueaype
3alMThI M 3210MTA BBINYCKHON KBAJM(PUKALNMOHHONW PaldOThl — BBISBICHUE YPOBHS TEOPETUYECKOU U
MIPaKTUYECKOW TOJArOTOBJIEHHOCTH BBINYCKHHKA By3a K BBIINOJHEHHIO MPOQPECCHOHAIBHBIX 3aJad U
cOOTBeTCTBUS ero noArotoBku TpedoBanusiM ®I'OC BO no HampapieHHIo MOAroTOBKU OakanaBpoB 18.03.02
IHepzo- u pecypcocoepezaioujue npoyeccyl 6 XUMUYECKOI MeEXHOI021U, Hepmexumuu u OUOmexHoN02uu,
npopuns «Payuonanvuoe ucnonb3o6anue Coipbegblx U IHEPEMUUECKUX PECYPCOBH.

2 B pe3yabrare NpPOXOKAECHHS TOCYAAPCTBEHHOW HWTOrOBOM aTTeCTAlMU: BbINOJHEHHE,
MOAT0TOBKA K MpoLeAype 3allMThI 1 3a1UTA BLINYCKHOH KBAJIM(PUKAUMOHHOI padoThl 00yUaromuiics
HOJI7KEH:

VYK-1.1; YK-1.2; VK-1.3; YK-1.4; VK-1.5; VK-2.1; YK-2.2; VK-2.3; VK-2.4; YK-2.5; VK-2.6; YK-
2.7; VYK-2.8; YK-2.9; VK-2.10; YK-3.1; YK-3.2; VK-3.3; YK-3.4; VK-3.5; VK-3.6; YK-4.1; YK-4.2; YK-4.3;
VK-4.4; VK-4.5; VK-4.6; YK-4.7; YK-4.8; YK-4.9; VK-5.1; VK-5.2; VK-5.3; VK-5.4; YK-5.5; YK-5.6; YK-
5.7; VK-5.8; VK-5.9; YK-5.10; YK-5.11; YK-5.12; YK-5.13; VK-5.14; YK-6.1; YK-6.2; VK-6.3; VK-6.4; VK-
6.5; YK6.6; YK-7.1; VK-7.2; YK-7.3; YK-7.4; VK-8.1; VK-8.2; YK-8.3; VK-8.4; YK-8.5; YVK8.6; YK-8.7;
VK-8.8; YK-8.9; YK-9.1; YK-9.2; YK-9.3; VK-10.1; YK-10.2; YK-10.3; YK-11.1; YK-11.2; YK-11.3; OIIK-
1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-1.10; OIIK-
1.11; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-
2.10; OIIK-2.11; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-
3.9; OIIK-3.10; OIIK-3.11; OIIK-3.12; OIIK-3.13; OIIK-3.14; OIIK3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18;
OIIK-4.1; OIIK-4.2; OK-4.3; I1K-1.1; [IK-1.2; TIK-1.3; I1K-1.4; TIK-1.5; T1K-1.6; I1K-1.7; TIK-1.8; I1K-1.9;
[1K-4.1; [1K-4.2; T1K-4.3; T1K-5.1; T1K-5.2; T1K5.3; T1K-2.1; T1K-2.2; T1K-2.3; T1K-3.1; TIK-3.2; TIK-3.3.

3nams:

— TMOPAJOK OpraHu3alyy, INIAHUPOBAHUS U IIPOBEACHUS HAyYHO-UCCIIEI0BATEIbCKUX
paboT C UCTIOIH30BAHUEM IOCIIETHUX HAyYHO-TEXHUYECKUX JOCTUKEHUH B TaHHOM 00s1acTy;

—  (pUBMKO-XMMHUYECKHME OCHOBBI TEXHOJIOTUH B O0O0JAaCTH OXpaHbl OKpYXarouel cpeapl U
PalMOHAIBHOTO UCIOJIB30BaHUS IIPUPOJHBIX PECYPCOB;

— OCHOBHBIE TpeOOBaHHSA K NPEJACTABICHUIO PE3YJIbTATOB IMPOBEIEHHOIO HCCIEIOBAaHUS B BUJE
Hay4HOT'O OTYETa, CTaThbU WIH JOKJIAA;

Ymems:

— CAMOCTOATENIBHO  BBISBJISITH  IIEPCIIEKTHBHBIE  HAIPaBICHUS  HAY4YHBIX  HCCIICJOBAaHHM,
000OCHOBBIBAaTh aKTYaJbHOCTb, TEOPETUYECKYI0 M MPAKTUYECKYIO 3HAUUMOCTh IPOOJIEMBI, MPOBOIUTH
JKCIIEpUMEHTAIIBHBIC UCCIEA0BAHUS, aHAIM3UPOBATh U MHTEPIIPETUPOBATH NIOJYYEHHBIE PE3YJIBTATHI;

— OCYIIECTBJIATh IOHUCK, OOpaOOTKYy M aHaliu3 HAyYHO-TEXHUYECKOM HHPOpMalUu IO TeMme
BBITIOJIHSAEMOM pabOThI, B TOM YHCIIE C MPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHl;

— paboTaTh Ha COBpPEMEHHbIX NpUOOpPax, OPraHMW30BBIBATH IPOBEACHUE DSKCIEPUMEHTOB U
UCIBITAHUN, TPOBOIUTDH UX 00pabOTKY U aHAJTU3UPOBATh PE3YJIbTAThI;

— pazpalaThIBaTh peKOMEHAALNHU 10 MpuMeHeHuto pe3ynbratoB BKP Ha npaktuke

Braoemy:

— METOJOJIOTUEN U METOJAMKOM IIPOBEACHUS HAyYHBIX HCCIEIOBAHNN; HABBIKAMU CaMOCTOSITEIIbHOU
Hay49HOU M UCCIIE0OBATEIHCKON PabOTHI,

— HaBbIKaMU DPA0OTHI B KOJUIEKTHBE, IJIAHUPOBAaTh M OPraHU30BBIBATH KOJUIEKTUBHBIE HAYyYHBIE
HCCIIEIOBAaHUS; OBJIaJIEBaTh COBPEMEHHBIMU METOJIaMHU MCCIIEJIOBAHMSI U aHAJIM3a IOCTaBJICHHBIX [TPO0IIeM;

— CIIOCOOHOCTHIO peulaTh MOCTaBJICHHbIE 3aJlauM, HUCIOJIb3YS YMEHHS UM HABbIKM B OpraHu3aluu
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Hay4YHO-HCCJIEI0BATENbCKUX U TEXHOJIIOTUYECKUX PadoT.

3 Kparkoe coaep:kaHue rocyJapcTBEHHON MTOrOBOM aTTeCTALMU: BbINIOJHEHHE, IOATOTOBKA K
npoueaype 3alUTHI U 3aIIUTA BHINYCKHON KBATH(UKALMOHHOI padoThI

I'ocynapcTBeHHas UTOroBasi arTecTalys: BBIIOJHEHHE, IOATOTOBKA K IPOLEAYpPE 3alUThl U 3alllATa
BBIITYCKHON KBaJIn(UKaliMOHHOM paboTel B Gopme 3amutel BKP npoxoaut B 8 cemectpe Ha 0a3e 3HaHUA,
YMEHHH U HaBBIKOB, IMOTY4YEHHBIX CTYICHTaMU [IPU U3Y4YEHUU JUCUMIUINH HamnpasieHus 18.03.02 — Duepzo-
u pecypcocoepezaroujue npoueccsl 6 XUMuU4ecKoll mexHono2uu Hepmexumuu u Ouomexnoaozuu, npoduib
«Payuonanvnoe ucnonv3oeanue coipbe6vix U IHEP2EMUYECKUX PECYPCO6» U TIPOXOKICHUS IIPAKTHK.

['ocynapcTBeHHast UTOroBasi aTTeCTalUs: 3aIIMTa BBITYCKHON KBAIU(DUKAIIMOHHON paboThl, BKIIOYAst
IIOATrOTOBKY K IMPOLEAYPE 3aLIUThI U MPOUEAYPY 3ALUTHI IIPOBOJAUTCS FOCYAAPCTBEHHON dK3aMEHAMOHHOMN
komuccuen (I'2K).

KoHTposb ypoBHS cOpMUPOBAHHOCTH KOMIIETEHLIUN 00yJarouXcs, IPUOOPETEHHBIX IIPU OCBOEHUU
OOII, ocymectBisiercs nmyrem nposeaenus 3amutel BKP 1 npucBoenus kpanupukauuu «bakanaspy.

3amura BKP sBusiercs oOs3arenpHOM mpoueaypodl HUTOrOBOW TOCYJapCTBEHHOM aTTecTaluu
CTYACHTOB BBICIIMX Y4eOHBIX 3aBEICHMM, 3aBepLIaOIIUX OOy4YeHHE I[10 HaIlpaBICHHUIO MOATOTOBKU
OakanaBpuaTta. OHa MPOBOJUTCS MYOJWYHO HA OTKPHITOM 3acenaHuu ['OK B coOTBETCTBUU € JIOKaJIbHBIMU
HOPMAaTUBHBIMU U PACTIOPAIUTEIBHBIMA AKTAMU YHUBEPCUTETA.

Marepuainsl, IpeACTABISIEMBIE K 3aIUTE:

— BBIITYCKHAs KBaIU(UKAIIMOHHAs paboTa (MOsICHUTEIbHAS 3aIlliCKa);

- 3ajanne Ha BemoaHeHne BKP;

- oT3bIB pykoBoaurens BKP;

- peuen3us Ha BKP;

— npe3eHTalus (pa3gaToyHblii MaTeprai), HOANMCAaHHAS PYKOBOIUTEIIEM;

- TOKJIAL.

B 3agaun ['OK BXoasT BIsIBIIEHHE TIOATOTOBJICHHOCTH CTYJEHTA K TPOPECCHOHATBHOU EATETbHOCTH
U MIPUHATHE PELICHNS O BO3MOKHOCTH BBIJAYX €MY JAUILIOMA.

Pemenue o npucyxaeHnun BhITYCKHUKY KBalu(ukanuy O0akagaBpa npuHuMaeTcs Ha 3aceganuu ['OK
MPOCTHIM OOJBIIMHCTBOM MPU OTKPHITOM TOJIOCOBAHWM YJIEHOB KOMHCCHMM HA OCHOBAaHUHU PE3YyJbTaTOB
WUTOTOBBIX  MCIBITAHMI. PesynpraTel  ompenessroTcs  OLEHKAMH «OTJIUYHO, «XOPOLIOY,
«YZOBJIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHON.

OOyuaromuiics UMeeT MPaBo MOAAThH B aleJUISLMOHHYI0O KOMUCCHIO alleJUISLMIO O HAapyILIEHUH, TI0 €T0
MHEHHUIO, YCTAHOBJIEHHOW HPOLEAYpbl 3alIUThl BBIIYCKHON KBaJM(UKALIMOHHOW paboThl. Amnemisuus o
HECOTJIaCHHU C pe3yJIbTaTaMHM 3allUThl BHITYCKHON KBaJIM(UKALIMOHHOM pabOThl HE IPUHUMAETCSI.

4 O0beM rocylapcTBeHHON WTOrOBOHM aTTecTALMU: BBINOJIHEHHME, MOATOTOBKA K HNpoueaype
3alIMThI ¥ 3aIIMTA BBIYCKHON KBATH(HUKAIMOHHOH padoThl

O0bemM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axan. | Acip.
3E
Y, Y,
Oo6mas Tpynoemkoctb 'MA no yueo6HOMYy miiany 6 216 162
KonTaktHas padora (KP): - - -
CamocrositesbHas padora (CP): 6 216 162
KoHnTakTHas paboTa — UTOroBas aTTeCTalUs 6 0,67 0,5
Brinmonnenue, nanucanue u opopmiienne BKP 215,33 | 161,5
Buja koHTpoOJIS:
Bujx uToroBoro KOHTpoJIA: 3ammura BKP

5.6 ®akyabTaTUBBI

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«['paxxknanckasi 3alUTA B YPe3BbIYAMHBIX CUTYAUAX»
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1. Heap AUMCHUIUIMHBI - TIOJATOTOBUTH CTYJIEHTAa K OCMBICIICHHBIM IPAKTUYECKUM JEHCTBUAM I10
oOecrieueHHI0 cBOel 0e30MacHOCTH U 3alllUThl B YCJIOBHUSX BO3HUKHOBEHHUS YpE3BBIYAMHON CHUTyallUH
IIPUPOIHOTO, TEXHOIEHHOTO M BOEHHOI'0 XapaKTepa.

OcHOBHOM 3a1a4yeil TUCHUIUIMHBI sBseTCs (OPMUPOBAHME YMEHUI U HABBIKOB, MO3BOJISIOUINX HA
OCHOBE M3y4YEHHsI OIIACHBIX U MOPAXKAIOUIUX (AaKTOPOB YPE3BbIUANHBIX CUTYaLlUH IPUPOIHOTO, TEXHOT€HHOTO
Y BOGHHOTI'O XapakTepa, ApyruxX OacCHOCTEH YMEIIO PeIIaTh BOIIPOCH! CBOEH 0€30IIaCHOCTH € MCII0JIb30BAaHUEM
CPEIICTB CUCTEMBI I'Pa’kIAHCKOM 3aLUTHI.

2. B pe3yabTaTe 0CBOCHMS JMCHUILIUHBI CTYAEHT [0JI/KEeH:
Obaadoams cleayoluMy KOMIETEHIMSIMHY U UHAMKAaTopamMu ux poctwxkenus: VK-8.1, VK-8.5, VK-
8.7.
3nams:
- XapaKTepUCTUKU MPHUPOJHBIX O€JCTBUM, TEXHOTEHHBIX aBapuil W KaTacTpod Ha paaUaLUOHHO,
XUMUYECKU U OMOJIOTMYECKH OTIACHBIX 00BEKTaX, MOpaKaroIIKe (GakTOPhl IPYTHX OMACHOCTEH;
- OCHOBBI BO3JICHICTBUS ONACHBIX (DAKTOPOB UpE3BBIYANHBIX CUTYallMi Ha YeJIOBEKa U MPUPOJHYIO Cpeay,
JOIYCTUMBbIE TIPEJEIIbHbIE KPUTEPUU HETATUBHOTO BO3/ICHCTBUS;
- Mepbl 0Oe30macHOrO  TOBEACHHWS TpH  NpedblBaHWKM B palloHax  (30Hax)  IOXKapOB,
PaZvo0aKTUBHOIO, XUMHUYECKOIO U OMOJIOTHYECKOIr0 3arpsi3HEHUS;
- crnocoObl M CPEACTBA 3alUThl YEJIOBEKA OT BO3JEHCTBHUS MOpa)karolMX (aKTOpPOB UYpe3BbIYANMHBIX
CUTYyallMil IPUPOJIHOTO, TEXHOT'€HHOTO M BOEHHOT'O XapaKTepa.
Ymemo:
- HCII0JIb30BaTh CPEJCTBA 3alUThl OPraHOB JAbIXaHUS U KOKU, MEIULIMHCKUE JJISl CAMO3alLlUThl U OKa3aHUs
MIOMOIIY APYTUM JIFOJISM;
- IPUMEHSTH [IEPBUYHBIE CPEICTBA MOKAPOTYILIEHUS JUIs JOKAIU3alUU U TYLLIEHUS [0Kapa, BOSHUKIIETO B
aynutopuu (JabopaTtopun);
- OKa3bIBaTh ce0Oe M JAPYruM NOCTPaJaBIINM MEAUIMHCKYIO [TOMOILb C MCIOJIb30BAHUEM TAaOEIbHBIX U
MOAPYYHBIX MEIULIUHCKUX CPECTB.
Braoemy:
- npuéMaMHM TMPOBEICHMSI YAaCTUYHONW CaHUTApHOM 0OpabOTKM Mpu BBIXOJE U3 palloHa (30HBI)
PaZAMOaKTUBHOIO, XUMHUYECKOTO U OMOJOTHYECKOTO 3arpsi3HEeHuUs (3apakeHus);
-- croco0amMy U TEXHOJIOTUSIMU 3aIIUThI B UpE3BbIYAHHBIX CUTYAIUX.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.
Pazoen 1. Onacnocmu npupoonoco xapakmepa.
Cruxuiinble O€JCTBUS, SIBICHUS IPUPO/IbI Pa3pYLIUTENbHON CUJIbI - 3EMJIETPSACEHUS, HABOIHEHUS, CEIEeBbIE
MTOTOKH, OTOJI3HHU, CHEXKHBIE 3aHOCHI, U3BEPKEHHUE BYJIKAHOB, 00BaJIbl, 3aCyXH, yparaHbl, Oypu, OKapsbl.
Paszoen 2. Onacnocmu mexnozennozo xapakmepa.
ABapun u katacTpodsl Ha paJialliOHHO OMACHOM OOBEKTE, XUMUYECKH OMACHOM OOBEKTE, OMOJIOrMUYECKU
OMacHOM O0BEKTe; Ha TpaHCHOpTEe (KEJIe3HOJOPOKHOM, AaBTOMOOWIBHOM, PEYHOM, aBMALIMOHHOM); Ha
TUIPOCOOPYKEHUSAX; HA KOMMYHAJIbHBIX CUCTEMAaX KU3HE00eCIeueHHUs.
Paszoen 3. Onacrnocmu 6oennozo xapaxmepa.
[IpumeHeHre OpyXKusi MaccoBOrO MOpPaXeHWs (SAEPHOT0, XUMHMUYECKOTo, OHOJOTHYECKOr0o), OOBIYHBIX
CPEICTB C 3aKUraTeJIbHbIM HAIIOJIHEHNEM, HOBBIX BUJIOB OPYKHsI. 30HBI 3apayKEHUs OT CPEJCTB MOPaKEHUS U
UX BO3/ICHCTBHE HA HACEJICHUE U OKPYXKAIOIIYIO IPUPOIHYIO CPEy.
Pa3zoen 4. Iosxcapnas 6ezonacnocme.
[Toxapnas omacHocTh. [loxapnas oxpana. Kimaccudukamnus moxxapoB MokapoB B 37JaHUSX U MOMEIICHHUSX.
Craguu pa3BuTus noxkapoB. Jlokanuzanus U TylieHHe NokapoB. llepBUuHBIE CpelcTBa MOXKAPOTYILIEHUS
(ornerymurenu OIT -8, OVY-2, OBII-5, BHyTpeHHHI OKapHbIN BOJAOIPOBOM) U MpaBuiia MOJIb30BAHUS UMH.
ABTOMaTHYECKHE CUCTEMbI MOXKAPOTYIICHUS] — NMPUHKJIEPHbIE U JpeHuepHble. OrHeTymamue BenecTsa —
BO/Ia, [I€HbI, HErOPIOYME ra3bl U pa30aBUTENH, TIOPOILIKOBBIE COCTABbI, IAJION€H3aMEIIEHHbBIE YTTIEBOJOPOIbI.
Pazoen 5. Komnnexc meponpusmuii 2paxcOanckol 3auumuol HaceaeHus.
- OnoBemienue u uHGopMHUpoBaHUe HaceaeHus 00 onacHocTu. [IpuHsTHE HaCETIeHNEM CUTHAJIOB OMOBEIIECHUS
(«Baumanue Bcem!», «Bo3aymHas TpeBoray, «PagunanuoHHas OmacHOCThY, « XuMHU4YecKasi TpeBoray, «Orooit
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OTIACHOCTH») H TIOPSIIOK JEHCTBUS MO HHUM. OBaKyalHsl HAaceJlIeHWsT M3 30HBI OmacHOCTU. CrocoObl
9BaKyaly DKCTPEHHAs dBaKyallHs CTYJICHTOB U3 ayJTUTOPHUH MPY BOSHUKHOBEHUH TOXKapa.

- CpencrBa mHAUBHAYabHON 3amuThl opranoB apixanus (I'TI-7, T'TI-9, P-2, V-2K, PITIA-1, PIII'-67M, PVY-
60M, «Denukey, 13K, A, AII-3, [13VY-K, UI1-4M, UII-5, UIT-6, KUII-8), koxu (JI-1, O3K) yenoBeka.
MenuumHcKue CpeacTBa 3allUTHI .

- CpenctBa  KOJUIGKTUBHOW — 3alllTBl  HACEJICHUS. Ha3znauenwue, 3alIUTHBIE CBOICTBa
yoexwum. IIporuBopaguanmonnsie ykpoitus ([IPY, mom3emHubie memexoaHble MEpexojibl, 3ariyOaeHHbIE
CTaHIIMU METPOTIOJIUTECHA), TPOCTEUIIINE YKPBITHS (TPAHIIIEH, OKOIIbI, IEPEKPHITHIC mmenn). [IpaBuna 3ansarus
yoexHuIa.

Pazoen 6. Oxazanue nepsoui nomowu.

Oxka3zaHue nepBoi MOMOIIM IMpPH OKOTaX, paHEHUSX, 3apaxeHusX. lIpoBeneHue yacTUYHOM CaHUTApHOI
00pabOTKM KOXHBIX TOKPOBOB UYE€JIOBEKa IPU BBIXOJAE M3 30H paJUOAKTUBHOIO, XHMHMUYECKOTO U
OMOJIOTHYECKOTO 3apakeHus (3arpsI3HEHHUSI ), U3 30H MOXKaPOB.

Pazoen 7. Jlukeuoayus nocieocmauii upe3eoluatino CUmyayuu.

ABapuiiHo-criacaTenibHble paboThl. DKCTpEHHas 3BaKyalus W3 ayauTopuu (J1abopaTopuu) B YCIOBHUSX
M0’Kapa, paJuallMOHHOTO, XMMHYECKOIro, OMOJIOIMYECKOIrO 3arps3HEHHs] TEPPUTOPUU C HCIOJIb30BAaHUEM
npocreimux cpenacts 3auuThl («Dennkcy, I'/[3K, npotusorasza ['TI-7 ¢ AIII-3).

4. O0bem y4eOHOI TUCUMTITIMHBI

Bun yueOHo# padoThl Obnem AHCUHIIHAEL
3E | Akagem.4 | ACTPOH.4
O01mas TpyA0eMKOCTb JUCUMIIJIMHbI 1 36 27
KonrakTHasi paboTa — ayIMTOPHBbIE 3AHATHS: 0,44 16 12
Jlexinm 0,44 16 12
IIpakTrueckue 3aHATHS - - -
JlaGoparopabie pabOThI - - -
CamocrosiTeJibHAas padoTa 0,56 20 15
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIMHbI 19,8 14,85
0,56
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
Buja nToroBoro KOHTpoJIsi: 3a4yer

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«IlepeBol HAYyYHO-TEeXHHUYECKOH JIUTEPATYPbI»

1. eap AUCHUIIMHBI

II03BOJIAET  BBIIOJIHATH  PA3JIMYHBIE  BUBI
IIPOU3BOJICTBEHHON U HAYYHOU JEATEIBHOCTH.

npodeccnoHanbHO

— mnpuoOpeTeHue OOydJaOIMIMMUCSA OOIIeH,
HpO(bCCCHOHaHBHOﬁ KOMHGTGHHI/Iﬁ, YPOBCHL KOTOPBIX Ha OTACIBHBIX OJSTallax SI3BIKOBO IIOATOTOBKHN
OPHEHTUPOBAHHOTO

2.B pe3yJjbTaTe H3YYCHUA TUCHUIIJINHBI oﬁyqawmnﬁm HOJIZKCH:

Obnadams CIETYIONUMA KOMIIETEHIIUSMA U WHIUKATOPaMHU UX TOCTH)KCHHS.

VK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9
3nams:

— OCHOBHBIE CITOCOOBI JOCTHKCHUA SKBUBAJICHTHOCTH B IICPCBOJC,

— OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— A3BIKOBYIO HOPMY U OCHOBHBEIC (bYHKHI/II/I A3bIKAa KaK CUCTEMBI,

— AOCTAaTOYHOC JIs BBIIOJHCHHA IIEPEBOAA KOJINMYCCTBO JICKCHUYCCKHUX CAWHMUII, (i)pa3€!OJ'IOI"I/I3M0Bj B

TOM YHUCJIC COHUAJIBHBIX TCPMUHOB 1 JIMHI'BOCTPAHOBECIYCCKUX peanmﬁ,

ymemy:
— IPUMEHATH OCHOBHBIC MPHUEMBI TIEPEBOIA;

KOMMYHUKATUBHON U

nepeBoJia



— OCYIIECTBJIATh NMHCbMEHHBIN NEPeBOJ]] C COOJIIOJEHHEM HOPM JIEKCHUECKON SKBUBAJIEHTHOCTH,
coOII0ICHUEM IPAMMATUYECKUX, CAHTAKCUYECKUX U CTHJIMCTUUYECKUX HOPM;

— 0(hopMIIATH TEKCT IEPEBOJAa B KOMIIBIOTEPHOM TEKCTOBOM PEAKTOPE;

— OCYUIECTBJISITh MEPEBOJ C COOJIIOACHUEM HOPM JIEKCUYECKON SKBUBAJIEHTHOCTH, COOJIOIEHUEM
IrPaMMAaTUYECKUX, CUHTAKCUYECKMX M CTUJIMCTHUYECKUX HOPM TEKCTa IMepeBoJla M TEMIIOpPAJIbHBIX
XapaKTEPUCTHK UCXOJHOIO TEKCTa;

gnadems.:

— METOAMKOW MpenepeBOUECKOr0 aHall3a TEeKCTa, CHOCOOCTBYIOUIEH TOYHOMY BOCHPUSTHUIO
HCXOJIHOTO BBICKA3bIBAHUS,

— METOJUKOIN MOJArOTOBKU K BBINOJHEHUIO NIEPEBOa, BKIIOYAs MOUCK MH(OPMaLUMU B CIPABOYHOMH,
CHEIHaJIbHOM JINTepaType U KOMIBbIOTEPHBIX CETSIX;

— OCHOBaMU CHCTEMbI COKpAIIeHHON NIEPEeBOUECKOM 3allMCU IPU BBIMIOJIHEHUH [IEPEBO/IA;

— OCHOBHOU MHOSI3BIYHOM TEPMHUHOJIOTHEN CIIELMAIBHOCTH;

— OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI 1O CHEIUAIBHOCTH.

3. Kpartkoe cogep:xaHue TUCUHMILIHHbBI

Pa3znesn 1. OcHoBHbIE JieKCHYeCKHe M CTHJIMCTHYECKHEe 3aKOHOMEPHOCTH IepeBo/ia HAY4HO-
TeXHUYeCKOH JIUTepaTypbl

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAYYHO-TEXHHUYECKOro nepeBoja. CMBICIOBOM aHaIn3 Hay4dyHO-
TEXHUYECKOI'0 TeKCTa U ero cermeHTanus. CTUIMCTUYECKHE OCOOEHHOCTH HAyYHO-TEXHUYECKUX TEKCTOB.
[Ipeoosienue TPyaHOCTEW, CBA3AHHBIX C PACXOXKICHHUEM CHHTAKCHUECKHUX CTPYKTYP HMHOCTPAHHOTO U
PYCCKOTO TEXHUUYECKUX TEKCTOB.

1.2 CpaBHeHUE MOpsJIKa CJIOB B aHINIMHCKOM U PYCCKOM IpeaoxkeHusix. IlepeBos ciioB, ycTaHOBIEHUE
3HaueHus cioBa. [lepeBoja cBOOOIHBIX U (hpa3eosiornyeckux cioBocoueranuil. [lepeBo 3aroJoBKOB TEKCTOB
U cTaTen

1.3 Cokpamenusi. Oco6eHHOCTH UX nepeBoja. Pa3BuTie HaBBIKOB MepeBOa Ha MPUMEPE TEKCTOB 110
TeMe «Xumuueckas gadoparopusd» «M3mepeHus: B XUMHUI.

1.4. Jlexcuueckue TpaHchopMalMy MPU TEPEBOJE TEKCTOB MO TEMAaTUKE XMMHUHM M XUMUYECKOU
TEXHOJIOTUHU.

Paspnen 2. OcHOBHBIE TPaMMaTHYeCcKHEe 0COOEHHOCTH IepeBoja.

2.1. Ocobennoctu mepeBona npemioxennii Bo Bpemenax Indefinite, Continuous., Perfect, Perfect
Continuous Ha npumepe nepeBoja TEKCTOB IO TEMAaTUKE XUMHUYECKOW TexHosoruu [lepeBo npuaaToyHbIx
MIPEIIOKEHU.

2.2. Merozsl 1 NpUEMBI IEPEBOJIA CTPALATEIBHOIO 3aJ0Ta Ha MPUMEPE NEPEBOIA TEKCTOB IO TEME
"Texnosioruu Oymymiero".

2.3. Tunbl ycIOBHBIX NPEAJIOKEHUN, IpaBuiia U ocoOeHHOCTH UX nepeBona. IlpakTuka mepeBona
YCIIOBHBIX MPEJIOKEHUN Ha IPUMEpPaxX TEKCTOB 10 Pa3IMUHBIM pa3esiaM XUMUU U XUMUYECKOM TEXHOJIOTUH.

2.4. MonanbHBI€ TI1aroJibl 1 0COOCHHOCTH MX MEPEBO/Ia Ha MPUMEpPE MePeBOIa TEKCTOB « T €XHOJIOTUs»,
«[IpombllieHHOE 000pYIOBaHUE)

Pa3nen 3. OcoGenHoCTH NepeBo/ia MpelJIoKeHHI ¢ HeJIMYHBIMU (pOpMaMH IJ1aroJia

3.1 Undunutus (Heonpenenennas Gopma riarona). Poab nHGUHUTHBA B PEIOKEHUN U BAPUAHTHI
IIepeBoJia Ha pycCKui A3bIK. [Ipuuactust u repynanii. BapuanTsl nepeBoia Ha pyCCKUH S3BIK.

3.2 Vudunutuabie 0060poThl. O60poT nomnosiHeHHE ¢ MHOUHUTHBOM. OOOpOT mojuiexaliee C
uH(puHUTUBOM. Pa3nnuHble BapuaHThl IEpeBOA.

3.3 IlepeBon mpu4acTHBIX 000POTOB. AOCONIOTHBIA MPUYACTHBII OOOPOT M BapHaHTHI MEPEBOJA.
Pa3BuTHe HaBBIKOB IepeBoJia B chepe XUMHUU U XUMHUECKON TEXHOJIOTHH.

Paznen 4. OcobennocTu pepepaTHBHOIO NEepeBOa

4.1. AnropuT™M MpeAnepeBOAYECKOM pabOThl € HAYYHO-TEXHHYECKUM TEKCTOM TI0 XHWMHKO-
TEXHOJIOTUYECKOUN TeMaTHKe.

4.2. AnropuTM cocTaBieHHs pedepara Mo XMMHUKO-TEXHOJIOTHIECKON TeMaTHKe (aHHOTAIUN)

4.3. Anroput™ paboThI 10 pedepaTUBHOMY MEPEBOTY MO XUMHUKO-TEXHOJIOTHIECKON TEMATHKE.

4. O0beM yueOHOH TUCUUILTHHBI

Bun yuebnoit paboTsl Bcero Cemectp
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5 cemecTp 6 cemecTp
3E | Axan. u. | 3E | Akan. 4. | 3E | Akan. u.
OO61mast TpyA0€MKOCTh TUCIUTUTHHBI 4,0 | 1440 | 2,0 72,0 2,0 72,0
KonrakTHasi paboTa — ay1uTOpHbIE 3aHATHSL: 1,8 64,4 0,9 32,0 0,9 32,0
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHAs paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KonrtakTHas camocrositenbHas paboTa 0,4 0,2 0,2
2,2 1,1 1,1
CamMocTosATeT HOE N3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 79,6 39,8 39,8
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auyer 3auyer
Cemectp
Bcero
Bun yuebnoit paboTsl 5 cemecTp 6 cemecTp
3E | Actp. 4. | 3E | Actp. u. | 3E | AcTtp. u.
OO61mast TpyA0€MKOCTh TUCITUTLTHHBI 4 108 2 54,0 2 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 1,8 48,3 0,9 24 0,9 24
[Ipaktuueckue 3ausarus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHAs paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KonrtakTHas camocrositenbHas paboTa 0,3 0,15 0,15
2,2 1,1 1,1
CamMocTosATenTpHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 59,7 29,85 29,85
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auyer 3auyer
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6. TPEBOBAHMUS K YCJIIOBUSAM PEAJIN3ALIUU TIPOT'PAMMBI
BAKAJIABPUATA

6.1 O6mecucremunie TpedoBanus k peanusauun OOII 6akanaBpuara

VYHuUBepCcUTET pacrojaraer Ha IpaBe COOCTBEHHOCTH MJIM MHOM 3aKOHHOM OCHOBaHUM MaTepUalbHO-
TEXHUYECKUM oOecriedeHneM oO0pa30BaTeNbHON AESITENbHOCTH (MOMEUIEHUSIMU U OO0OpYJOBaHUEM) JUIS
peaynzanuu nporpaMmsl 0akanaspuara o bioky 1 «/luctumiunsl (Moaynu)» u bioky 3 «['ocynapcTBeHHas
UTOrOBAasi aTTECTALUs» B COOTBETCTBUU C yIEOHBIM IUIAHOM.

Kaxnpiii oOywaromuiics B T€YEHHE BCEro nepuojaa oOydeHHs 00ecredrBaeTCsl MHAWBHyaIbHbIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON HH(OpPMAIMOHHO-00pa30BaTEIbHON Cpele YHUBEPCUTETA U3
J000H TOYKH, B KOTOPOM MMEETCsl JOCTYyI K MHPOPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTu «HTepHeT»,
KaK Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

DnekTpoHHas HHPOPMAITMOHHO-00pa3oBaTeIbHAs Cpe/la YHUBEPCUTETA 00ECIICYNBACT:

— JOCTYIl K yuyeOHBbIM IUIaHaMm, pabo4yuM MporpaMMaM TUCHUIUIMH (MOJIYJel), MpakTHK, 3JIE€KTPOHHBIM
y4eOHBIM H3JaHUSM U DJIEKTPOHHBIM OOpa3oBaTeIbHBIM pPECypcaM, YKa3aHHbIM B paOouux Iporpammax
JUCLMIUIMH (MOJYNEeH), IporpaMMax MpakTuK;

— (popMupoBaHue MEKTPOHHOTO MOPT(OINO 00YUAIOIMIETOCS, B TOM YHCJIE COXPAHEHHE €ro padoT U OIEHOK
3a 3TH paboThI;

— (ukcanuio xoja 00pa3oBaTEIbLHOIO MpoLecca, Pe3yabTaTOB MPOMEKYTOYHON aTTeCTallul U Pe3ysIbTaToOB
OCBOEHUS ITpOrpaMMbl OakajgaBpHara;

— MpOBEICHHE Y4YEOHBIX 3aHATHM, MPOLELYp OLEHKH pe3ylbTaToB OOYydeHHUs, peajau3alus KOTOPBIX
[IpelyCMOTpEHA C IPUMEHEHHUEM AIEKTPOHHOTO 00yUeHUs, IUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH;
— B3aUMO/JICHCTBUE MEXIY YJYaCTHHUKaAMHU 00pa30BaTelIbHOIO MPOIECCa, B TOM UYMCIE CUHXPOHHOE M (WIIN)
ACUHXPOHHOE B3aMMO/IEUCTBUS MTOCpeaCcTBOM ceTH « HTepHeT.

OYHKIMOHUPOBAHUE 3JIEKTPOHHOM HHPOPMAMOHHO-00pa30BaTENbHON cpenbl olecnednBaeTcs
COOTBETCTBYIOILIMMU CPEACTBAMU HH(OPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH W KBalu(uKauuen
pabOTHUKOB, €€ UCHOJB3YIOIIKUX U Mo AepKUBatoINX. OyHKIMOHUPOBAHUE 3JIEKTPOHHON HH(OPMALIMOHHO-
00pa3zoBaTeIbHON Cpe/Ibl COOTBETCTBYET 3aKOHOAATENIbCTBY Poccuiickoit deneparuu.

6.2 TpeGoBaHusi K MATEPHATILHO-TEXHUYECKOMY 00eceYeHU o

MarepuanbHo-TexHUYecKasi 0a3a yHUBEPCUTETa COOTBETCTBYET JEUCTBYIOIIMM IMPOTHUBOIOKAPHBIM
IpaBWJIaM U HOpMaM M OOecreunBaeT MPOBEICHUE BCEX BUIOB JUCUUIUIMHAPHOW U MEXIUCLMILIMHAPHOMN
MIOATOTOBKH, TNPAKTUYECKOM M Hay4dHO-HCCIEA0BaTENbCKOM paboThl 00ydarommXxcs, MPeryCMOTPEHHbBIX
y4€OHBIM IJIAHOM.

[lepeueHp MaTepHalbHO-TEXHUUECKOTO 00€CIIEYeHHs BKIIIOYAET: JIEKIIMOHHbIE Y4eOHbIe ayqUTOPUU
(o6opynoBaHHbIE BUJICOTIPOEKIIUOHHBIM 000py0BaHUEM JUIs Ipe3eHTalHH, CpeacTBaMu
3BYKOBOCIIPDOM3BEICHHUSA, IKPAHOM, M HMEIOIIHUE BbIX0J B VIHTEpHET), NOMEUIEHUS s IPOBEACHUS
CEMUHAPCKUX U NPAKTHUECKUX 3aHATHI (000pyAoBaHHbIE yueOHOW MeOenbio), OMOIMOTEKY (MMEIOIIYIO
pabourie KOMIBIOTEpHbIE MecTa JuIsl oOOyJarouuxcs M0 IporpaMMe OakajaBpuara, OCHAICHHbIE
KOMIIBIOTEPAaMH C JIOCTYIIOM K 0a3aM JaHHBIX M BbIXOJOM B VHTepHer), mabopaTopuu, OCHAIICHHbIE
COBPEMEHHBIM 000pPYIOBaHUEM /ISl BBIIIOJIHEHUS HAYYHO-HCCIIEI0BATEIbCKOM pPAaOOTHI, KOMIIBIOTEPHBIE
kiacchl. Ilpu ucnosib30BaHNM 3JIEKTPOHHBIX M3/1aHUI YHUBEPCUTET 00ECIEUMBACT KaXA0T0 00ydarolerocs
BO BpPEMsI CAMOCTOSITEIbHON MOATOTOBKU pabOUYMM MECTOM B KOMIIBIOTEPHOM KJIacce ¢ BbIXOJ0M B MIHTepHET
B COOTBETCTBUU C TPYJOEMKOCTbIO U3y4aeMbIX JIUCLHUILINH.

[lomemienns npeacTaBiSIIOT cOOOW ydyeOHble ayAUTOPUM JUIs MPOBEICHUS Y4eOHBIX 3aHATHUH,
MIPelyCMOTPEHHBIX ITPOrpaMMOl OakajgaBpHaTa, OCHaIIEHHbIE 000PYIOBaHUEM U TEXHUUYECKUMU CPEICTBAMU
o0yueHus1, COCTaB KOTOPBIX ONpeessieTcss B pabouux nporpaMmax AUCUUILIINH (MOIyJIEl).
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MarepuanbHo-Texuuueckoe odecieuenue OOII OakanaBpuara BKIIIOYAET:

6.2.1 QOobopyoosanue, HeodxX00uMoe 6 0OPA306aMENbLHOM RPOYECCE

Komneroreper; MOY.

brox TepmocTraTupoBaHUS MCXOJHOM KyJAbTYypaldbHOW >KUIKOCTH; OJOK XHUMHYECKOW MOWKU H
ne3uHpexkuny; OycTepHblid OJ0K MOJauu KyJIbTYpalbHON XKUAKOCTU; pe3epByap XpaHEHMs KyJIbTypajJbHOU
KHUJKOCTH; pe3epByap XpaHEHHs JaKkTaTa aMMOHHS, KOMIUIEKT HAIMOPHBIX TPYyOOINpPOBOJOB U
TpyOOIpoBOHON apMaTypbl; KoMIuiekT rpudopoB KUIIA u npenoxpaHuTesbHON apMaTyphl; MeMOpaHHast
syeiika; CMEHHble MEMOpPaHHbIE MOYIIH; MOPO3HIbHUK CMOJIEHCK; HACOCHI LIECHTPOOEKHBIE.

Becet BJIP-200; Becbl maboparopubie ACOM JW-1-300; konaykromerp SX723; sneKTpUuecKuit
mkad; MEKTPOKOMITPECCOP.

llapx nabopamopmuvix ycmanogok: (QIOTAIMOHHAS YCTAHOBKA; YCTAaHOBKA 3JIEKTPOJMATM3HAS;
yCTaHOBKa MeMOpaHHas ynbTpaduibTpalluOHHAas; CTEH] AJI U3YYEHUS XapaKTEpUCTUK MEMOpaH; CTeH s
U3Y4YEHUs Ta30BOM TMPOHUIIAEMOCTH IIOJOBOJOKOHHBIX MeMOpaH; CTeHA [UIsl H3Yy4eHHsl Mpolecca
ra3zopasJieJIeHHsl Ha MeMOpaHax.

6.2.2 Yueono-naznaomnvie nocoous:

KoMmmekTsl miiakatoB K JIEKIMOHHBIM KypcaMm; HaOOpbl 00pa3LoB pa3iHyYHBIX MaTepHalioB M
MeMOpaHHBIX MOJyJIEH, METOJUUYECKHE ITOCOOUSI.

6.2.3 Komnviomepsl,  UHDOPMAUUOHHO-MENEKOMMYHUKAYUOHHbIE  cemU,  ANRApPamHo-
npozpammHble U ayouoGu3yaibHvle cpeocmaea:

[lepcoHanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpsiBareassMu CD u DVD, npunrepsl u
IIPOrpaMMHBIE CPEJICTBA, MPOEKTOP, SKpPaH; ayJIUTOPUU CO CTAIIMOHAPHBIMU KOMIUIEKCAMH OTOOpaKEHUS
nH(pOpMaLUHU € JIF000TO AIEKTPOHHOTO HOCUTES; KONMPOBAJIbHBIE alllapaThl; JOKaJIbHas CETh C BHIXOJOM B
HNuTepner.

6.2.4 Ileuammnbvie u 31eKmpoHHbIE 00PA306AMENILHBIE U UHPOPMAUUOHHDLE PecypChl:

HNupopmaniioHHO-METOIMYECKHE MaTepuaibl: ydeOHble MOCcOoOUs MO AUCUUIUIMHAM BapUaTUBHOM
4acTU MPOrpaMMbl; METOJUYECKUE PEKOMEHAALNN K MPAKTUYECKUM 3aHATHSAM; pa3/laTOUHBIM MaTepuanl K
JEKUMOHHBIM KypcaM; 3JIEKTPOHHbIE y4eOHbl€ W3/aHUs MO JUCUUIUIMHAM BapUAaTHBHOM YacTH, HAy4HO-
MOMYJISIPHBIE 3JIEKTPOHHBIE U3/IaHUS.

DOneKTpoHHBIE 00pa3oBaTEIbHBIE PECYPCHI: KadeapaibHble OMOJIMOTEKH SICKTPOHHBIX H3JAHUH I10
TUCUMIUIMHAM BapUAaTHBHOM YacTH; 3JEKTPOHHBIE MPE3EHTAIMH K pa3/iesiaM JEKIMOHHBIX KypCOB; y4eOHO-
MeTOoAUYEeCKue pa3paboTKu Kadeap B 3JIEKTPOHHOM BH/IE; OYKIIEThI U KaTaJloTh 000PYI0BaHNUs; CIIPaBOYHBIE
MaTepHajbl B IEYATHOM U 3JIEKTPOHHOM BH/JIE.

VYHuBepcurer odecreueH He0OX0AUMbIM KOMIUIEKTOM JIMIIEH3MOHHOTO MIPOrPaMMHOT0 00ecrieYeH s
(cocraB ompezensercs B padoyux MpOrpaMMax JIUCHUIUIMH (MOJAyJel) # TOAJEKUT €XEroJHOMY
OOHOBJICHHIO.

OOyuaromumMcst obecriedeH AOCTyN (yAajJeHHBIH JOCTYI), B TOM YHCJIE B Clydyae MPUMEHEHHS
AJIEKTPOHHOTO  OOy4YeHMs, JAMCTAaHLUMOHHBIX  OOpa30BaTENbHBIX  TEXHOJOTHH, K  COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JaHHBIX M HMHQOPMALIMOHHBIM CIPaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
onpezensercs B pabouux nporpaMmmax AUCUUILINH (MOAYJIEN) U MOJUIEKUT €KEr0JHOMY OOHOBIICHHUIO.

[Tomemnienus Uisi caMOCTOSITENIbHOM pabOThl 00YYaIOIIMXCS OCHAIIEHbI KOMIIBIOTEPHON TEXHUKOW ¢
BO3MOXHOCTBIO TOJKIIOYeHHs] K cetu «lHTepHer» u obOecrneueHbl JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHUBEPCUTETA.

VYHuBepcurer  obecrieueH  HEOOXOIUMBIM  KOMIUIEKTOM  JIMIEH3MOHHOIO M CBOOOJHO
pacnpoCTpaHIeMOro MPOrpaMMHOI0 00ECTICUCHUS], 8 MOM YUCIe OMeYeCH8eHH020 NPOU3800cmea (COCTaB
ompezensercs B paboyux MporpamMmax JAUCUUIUIMH (MOAyJed) u noonexcum O0OHOG/IEHUIO npu
HeoOXxooumocmu).

[Ipn wucnonb3oBaHMM B 00pa30BaTEIBHOM IPOIECCE IMEYATHBIX U3JaHUI, B YHHUBEPCUTETE
chopMupoBaH OMOIUOTEUHBIN (HOH/I, YKOMIIJIEKTOBAaHHBIN ITE€YaTHBIMU U3JaHUSIMU U3 pacyeTa He meHee 0,25
AK3EMILISApa KaXA0r0 U3 U3JaHU, YKa3aHHbBIX B pabounx Mporpammax JUCLUIUIMH (MOayJel), mporpammax
MIPaKTUK, Ha OJHOr0 OOYyYaromerocss M3 Yucia JHI, OJHOBPEMEHHO OCBaMBAIOLIUX COOTBETCTBYIOIIYIO
JUCUMILIUHY (MOYIB), MPOXOASIIUX COOTBETCTBYIOLIYIO TPAKTHUKY.

OO6yuatomumcsi obecrieueH A0CTyn (YOJICHHBIM TTOCTYI), 6 MOM Yucie 6 ciyuae NPuUMeHeHUs
INEKMPOHHO20  00YHUEeHUA, OUCMAHUYUOHHBIX O00PA306AMENILHBIX MEXHONAO02UI, K COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JaHHBIX M HMH(QOPMALIMOHHBIM CIPaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
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ompejensercs B paboyux MporpaMMax AUCHUIUIMH (MOAYNEW) U MOAJEXKHUT OOHOBIEHHIO (Tpu
HEOOXOUMOCTH).

OOyuarompecs U3 4YHcCla HMHBAJIWIOB M JIMI C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbS
oOecrieunBarOTCsl IMEYaTHBIMM U (WIM) 3JIEKTPOHHBIMU OO0pa30BaTeIbHBIMU pecypcaMu B (opMax,
a/IalITUPOBAHHBIX K OTPaHUYCHUSIM UX 370POBbSI.

Jlist peasi3aniui OCHOBHOM 00pa3oBaTeIbHON MPOTPAMMBbI IMOJATOTOBKH OaKajIaBpPOB HCIIOJIB3YIOTCS
¢dboHabl y4eOHOM, y4yeOHO-METOIUYECKOW, HAy4YHOM, MEPHOJUYECKON HaydHO-TEXHHYECKOW JUTEepaTypbl
Nudopmanmonno-o6ubdauoreunoro nentpa (UbL]) PXTY um. [I.1. MenneneeBa u kadenp, yq4acTBYIOIIUX B
peayin3aiuy NporpaMMmsl.

NudopmanronHo-6ubnuoreunsiii  uentp PXTY wum. . M. MengeneeBa obecrnieunBaer
MH(OPMALMOHHYIO MOAJIEPKKY peainzanuu IPOrPaMMBl, COJICHCTBYET MOATOTOBKE
BBICOKOKBaJIM(PUIIMPOBAHHBIX  CIIEIUAIMCTOB, COBEPLICHCTBOBAHHIO Y4eOHOro Ipoliecca, HaydHO-
UCCIIEIOBATEIbCKOW  PalbOThI, CIOCOOCTBYET pa3BUTUIO MNPOPECCHOHAIBHOW KyJIbTYypbl Oyayllero
CHeIHaJINCTA.

UBL] ynuBepcuteTa obecrmeunBaeT OOydYaAIOMIMXCS OCHOBHOW Y4eOHOM, yueOHO-METOJIUYECKOU W
HAay4yHOM nuTepaTypoi, HEOOXOAMMOM Ui peanu3aly U KaueCTBEHHOIO OCBOEHHUS OOYy4aroIIMMHCS IO
nporpammMe 6akanaBpraTa 00pa3oBaTeIbHOTO MpOIEcca MO BCeM AUCIUTUINHAM, TpakTukaMm u [ 1A ocHOBHO#
o0pa30BaTeNIbHOM MporpamMmbl OJrOTOBKU OaKalaBpOB.

O6mmit 00beM MHOTOOTpacneBoro Gouma MBI Ha 01.01.2021 coctaBnsier 1 716 243 k3.

@®oH yueOHON U yuyeOHO-METOIUYECKON JIUTEepaTypbl YKOMIUIEKTOBAH MEYAaTHBIMU H3JaHUSIMU U3
pacuera He MeHee 50 FK3eMIUIIPOB KaXKJI0Tr0 U3 U3AaHUN OCHOBHOM JINTEPATYphl, IEPEUUCICHHON B pab0oUnx
MporpaMMax JTUCHUIUIAH (MOTyJIel ), MPAaKTHK, K HE MEHEe 25 IK3eMIUISIPOB JOTIOTHUTEIHHOM JIUTEPATYpPhl HA
100 o6yuaromuxcs.

@OoHJl JOMOJHUTEIBHOW JUTEpaTyphl BKIIOYAET MOMUMO Y4eOHON JUTepaTypbl O(dulMaibHbIE,
CIpaBOYHO-OMOMMOTpaduuecKue, CriennalTn3upOBaHHbIC OTEYECTBEHHBIE U 3apYOC)KHBIC TIEPHOTUICCKUE U
nH(}OpPMAaLlMOHHBIE U3/IaHUS.

NudopmaniroHHO-0MOIMOTEUHBIN IEHTP 00€CIIEUNBACT CAaMOCTOSITEIIbHYIO pad0Ty 00yJaromuxcs B
YUTAJBHBIX 3aj1aX, MPEIOCTaBIISIs MIMPOKUN BBIOOP JIUTEPATYphl MO AKTYyaJbHBIM HaIlPaBJICHUSM, a TaKkKe
ofecrieunBaeT JOCTYI K po(eccroHaNbHbIM 0a3aM JJaHHBIX, HH(HOPMALMOHHBIM, CIIPABOYHBIM U ITOUCKOBBIM
CUCTEMaM.

Kaxnprit oOydaromnuiicss obecrieueH cBOOOJHBIM JOCTYIIOM W3 JIFOOOW TOYKH, B KOTOPOW HMMEETCS
noctyn K cetu MHTepHeT, K aneKTpoHHO-0nbnoTeunoil cucreme (ObC) YHuBepcutera, KOTOpas COAECPKUT
pa3iauyYHbIEe W3/aHUS 110 OCHOBHBIM M3y4aeMbIM AMCLUIIMHAM U CQOPMHUpPOBAaHA IO COTJIACOBAHUIO C
paBooOIaIaTEISIMU yIeOHOM B y4eOHO-METOAMYECKOM JINTEPaTypPHI.

Jlig Oojiee MOJHOTO M ONEPATUBHOIO CIPAaBOYHO-OMOIMOrpaguueckoro u HHMOPMAIIOHHOTO
obcnyxuBanus B b1l peanuzoBana TeXHOJIOTHS AIEKTPOHHON JOCTAaBKU JOKYMEHTOB.

DJIeKTPOHHBbIE HH()OPMALIMOHHBIE PECYPCHI, HCNOJIb3yeMble B Mpolecce 00yUeHust

PexBU3UTHI 10r0BOpa

JeKTpoHHb (HOMf:p, JaTa 3aKJII0YeHU, Sponc XapakTepucTUKa OM0JIMOTEYHOT 0
Ne pecype AelicTBHSA), CCHLJIKA HA CallT ¢onaa, 1ocTYN K KOTOPOMY
IBC, cymma norosopa, NpeaoCTaBJIsAETCs 10T0BOPOM
KOJIMYECTBO KJIKYeil
DNeKTPOHHO- [IpuHaAIeKHOCTH — CTOPOHHSIS Komnexuun: «Xumusi» - uzn-sa HOT,
OoubnroTeyHas PexBuzutel norosopa — OO0 «XuMus» - uza-sa Jlaboparopus 3HaHUH,
cuctema (9bC) «M3patenscTBO «JlaHb) «Xumus» - n3a-sa «JIAHby, «Xumusy»-
«JTAHb» Horosop ot 26.09.2020 KHUTY (Ka3zanckuil HallmoHanbHbIN
Ne 33.03-P-3.1-2173/2020 KCCIIEI0BATENBCKUN TEXHOJIOTHUYECKUMA

YHUBEPCUTET), «XUMUS» - U3/1-Ba

Cymma noroBopa — 747 661-28 OU3MATIIUNT», «1udopmarukay - u3a-
Ba «JIAHb», «Mupopmaruxa»-

C 26.09.2020 mo 25.09.2021 HanmonaneHbiit OTKpBITHIN YHUBEPCUTET
«MHTYUT», «IHXKEHEPHO-TEXHUYECKHE
Haykn» - u3a-sa «JIAHDby,
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Ccruika Ha cait ObC —
http://e.lanbook.com

KonuuecTBo kimtoueit - 1OCTyI Jyist
3apEruCTPUPOBAHHBIX
nosp3oBareneit PXTY ¢ mroboro
KOMIIBIOTEpA.

VY maneHHblid 10CTyN MOCTe
MEPCOHAIIBHON PETUCTPALIMU Ha
camite OBC.

«Teopernueckast MexaHuKay - U3/1-Ba
«JIAHbY», DxoHOMHKA ¥ MEHEIHKMEHT) -
n3n-Ba JlamkoB u K., a Takke OTASIbHBIE
W3JaHus B COOTBETCTBUU C [JJoroBOpoM.

DNEKTPOHHO - [IpunannexHOCTh — COOCTBEHHAs! | DJIEKTPOHHBIE BEPCUU YUEOHBIX U
OoubnroTeyHas PXTY. Hay4HbIX MU3JaHul aBTOopoB PXTVY
cuctema UBI] o Bcem OOIL.
PXTY um. Ccpinka Ha caiit ObC —
J..MenneneeBa http://lib.muctr.ru/
(na 6aze AUUBC
«HpOucy) JlocTyn jyis moJsib30BaTeen

PXTYVY ¢ moboro kommproTepa
NudopmannonHo- | [IpuHanne:xHOCTh CTOPOHHSSL. DnexTpoHHas 6U0IMOTEKa HOPMATUBHO-
CIpaBOYHast PexBusutel koHTpakta — OO0 TexHuueckux usganuit. Conepxut donee
cucremMa «MHOOPMIIPOEKT-LenTp» 40000 HaMOHAJIBHBIX CTAHIAPTOB U JIp.
«TEXOKCIIEPT» HTJ
«Hopwmpsl, npaBuna, | Kortpakt ot 23.11.2020
CTaHIapThl Ne 84-118DA/2020
Poccun».

CymmMma noroBopa — 887 600-04

C 01.01.2021 mo 31.12.2021

Ccpuika Ha caiit ObC —

http://reforma.kodeks.ru/reforma/

KommuecTto ximrouent — 10

JIMLEH3UH + JOKaJIbHBIA TOCTYI C

komnbroTepoB MBI,
DneKTpoHHas [IpuHauIe)KHOCTD — CTOPOHHSA B OB/l nocTynHbl 31€KTPOHHBIE BEPCUH
o6ubnuoreka PexBusutel norosopa — ®PI'bY nuccepranuil Poccuiickoin
JUCCEPTALMI PI'b l'ocynapcTBeHHOM OMOIMOTEKHU:
(BB PI'b) Horosop ot 23.04.2021 ¢ 1998 roga — no cneuuanIbHOCTSIM:

Ne 33.03-P-2.0-23269/2021
CymmMma noroBopa — 398 840-00
C 23.04.2021 mo 22.04.2022

Ccruika Ha cait ObC —
http://diss.rsl.ru

KomnuecTto ximrouent — 10
JnuueH3ul + pacnevarka B MBI

«DKOHOMUYECKUE HAYKUY,
«tOpuguueckue Haykn»,
«Ilemarornvyeckue HayKu»
«IIcuxonornyeckue HAyKm»;

¢ 2004 rona - o BceM CIEIAAILHOCTSIM,
KpOM€ MEIUIHEI 1 (hapManuu;

¢ 2007 roma - o BCEM CHEIHAIIFHOCTSIM,
BKJIIOYasi pabOTHI O METUIIUHE U
bapmanuu.
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bJI BUHUTHU PAH | [IpuHauie;kHOCTb — CTOPOHHSA Kpynueiimas B Poccun 6a3 qaHHbIX 110
PexBusutel norosopa- BUHUTH | ecrecTBeHHBIM, TOUYHBIM M TEXHUYECKUM
PAH HaykaM. Bxmrouaet matepuanst P2K
Horosop ot 20.04.2021 (Pedeparusnoro xypuana) BUHUTU c
Ne 33.03-P-3.1-3273/2021 1981 r. O0muii o6seM bJI — Ooutee 28
MJIH. TOKyMEHTOB
Cymma norosopa - 100 000-00
C 20.04.2021 no 19.04.2022
Ccpuika Ha callT —
http://www.viniti.ru/
KonnuecTBo kimrouen —
JIOKQJIBHBIN JOCTYIT JUIS
noJsib3oBareneit PXTY B UBIL
PXTY.
Hayuno- [IpuHa1€XHOCTh — CTOPOHHSS Hayunas snexkrponnast Oubnnorexa
JJIEKTPOHHAs PexBu3uThl 10oroBopa — eLIBRARY.RU — 310 xpynueimmit
o6ubnuoreka 00O Hayynast 3neKTpoHHas poccuiickuil UHPOPMAITIOHHO-
«eLibrary.ru» o6ubnuoreka, aHAJIMTUYECKUI MopTall B 0071acTU HAYKH,

Horosop ot 21.12.2020
Ne 33.03-P-3.1-3041/2020

Cymma norosopa — 1 200 000-00
C01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
http://elibrary.ru

KonnuecTBo kimtouel — nocryn
Juist moJib3oBatenet PXTY no IP-
ajzipecaM HEOrpaHUYEH.

VY najieHHbIA TOCTYII ITOCTE
IIEPCOHAIBHON PETHCTPALH HA
caifte HOb.

TEXHOJIOTUH, MEAUIINHBI U 00pa30BaHMS,
coziepKamuii pedepaTsl U MOJIHBIC TEKCTHI
0osee 29 MITH HaAY4HBIX CTaTeH U
myOJIMKaIuii, B TOM YKCIIE SJIEKTPOHHBIC
Bepcuu Oosiee S600 poccUCKUX HAYYIHO-
TEXHUYECKUX JKYPHAIIOB.

CripaBouHoO-
IpaBoBasi CUCTEMa
«KoHcynbTanT+H»

[IpuHa1€XHOCTh — CTOPOHHSS
Kontpakr ot 15.12 2020

Ne 93-13332A/2020

Cymma xoHTpakrta 965 923-20
C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
http://www.consultant.ru/

KomnuectBo kimroueit — 50
HOJb30BATEILCKUX JULIEH3UN 11O
IP-anpecam.

CrpaBo4yHO-TIpaBOBas CUCTEMa 110
3aKOHOAATENbCTBY Poccuiickon
denepanuu.
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8 CrpaBouHoO- [IpuHauIe)KHOCTD — CTOPOHHSA ["apaHT — cipaBOYHO-IIpaBOBas CUCTEMA
npaBoBas cuctema | Kontpakr ot 24.11 2020 10 3aKOHOJaTeNbCTBY Poccuiickoi
I"apanT» Ne 85-1132A/2020 denepanui.

Cymma xoHTpakrta 664 356-00

C 01.01.2021 mo 31.12.2021
Ccplika Ha CalT —
http://www.garant.ru/
KonnuecTBo kimrouel — nocryn
Ju1s moak3oBareneid PXTY mo IP-
ajipecaM HEOrpaHUYEH

9 DNEeKTPOHHO- [IpuHauIe)KHOCTD — CTOPOHHSA DnexTpoHHas OMOIMOTEKa BKIIIOYAET
OoubnroreyHas «DJIEKTPOHHOE U3JIaTEIbCTBO 6onee 5000 HauMeHOBaHUI Y4€OHUKOB U
cucremMa FOPAIMT» y4eOHBIX TOCOOMI 110 BCEM OTpacisiM
W3/1aTeIbCTBA Horosop ot 16.03.2021 3HaHUM JJI BCEX YPOBHEHN
«IOPAMT» No 33.03-P-2.0-3196/2021 npodecCHoHAIBLHOTO 00pa30BaHMS

OT BEAYIIUX HAYIHBIX IITKOJI C

CymmMma norosopa — 394 929-00 cobmoieHreM TpeOoBaHUN HOBBIX
dI'OCos.

C 16.03.2021 no 15.03.2022

Ccpuika Ha caliT — https://biblio-

online.ru/

KonnuecTBo kimtouel — nocryn

TSl 3apETUCTPUPOBAHHBIX

nosb3oBareneit PXTY ¢ moboro

KOMIIBIOTEpA.

VY maneHHblid 10CTyN MOCTe

IIEPCOHAIBHON PETHCTPALN HA

caiite ObC.

10 DNEeKTPOHHO- [IpuHauIe)KHOCTD — CTOPOHHSA KommnekT u3ganuii, BXoaaumx B 6a3y
OonbmmoTeYHas 00O «Ilomurexpecypc» JTAHHBIX «JIEKTPOHHAsE OMOINOTEKA
cucrema Horosop ot 16.03.2021 TexHudeckoro BY3ay.

«KoHcynpTaHT No 33.03-P-2.0-3196/2021
CTYICHTa»

Cymma norosopa — 138 100-00
C 16.03.2021 mo 15.03.2022

CchlIKa Ha CaliT —
http://www.studentlibrary.ru

KonnuecTBo kimrouei — nocryn
JUTSI 3aPETHUCTPUPOBAHHBIX
nosp3oBareneit PXTY ¢ mroboro
KOMIIBIOTEpA.

VY maneHHblid 10CTyN MOCTe
MEPCOHAIIBHON PETUCTPALIMU Ha
carite OBC.
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11

DNeKTPOHHO-
OuOaMoTEeYHAS
cucremMa
«ZNANIUM.COM
»

HpI/IHa)IJ'Ie)KHOCTB — CTOPOHHAA
000 «3BHAHHUYM»,

Horosop ot 06.04.2021

Ne 5137 »6¢ /33.03-P-3.1-
3274/2021

Cymma norosopa — 30 000-00
C 06.04.2021 o 05.04.2022

CchlIKa Ha CalT —
https://znanium.com/

KonundecTBo KiIro4ei - TOCTYI JIIs
3apEruCTPUPOBAHHBIX
nonb3oBareneirt PXTY ¢ mro6oro
KOMITBIOTEpA.

Komnekuus u3nanuii yaeOHUKOB U
y4eOHBIX TOCOOHI 10 pa3InYHbIM
OTpAacisIM 3HAHUH JJI BCEX YPOBHEU
podecCHoHATBHOTO 00pa30BaHMUs.

12

NudopmanrionHo-
aHaJIUTHYECKas
cucTeMa Science
Index

HpI/IHa)IJ'Ie)KHOCTB — CTOPOHHAA
00O «HayuHas aneKTpoHHas
o6ubnroTexka»

Horosop ot 26.02.2021

Ne S10-364/2021/ 33.03-J1-3.1-
3184/2021

Cymma norosopa — 108 000-00
C 17.03.2021 no 19.03.2022

CchlIKa Ha CalT —
http://elibrary.ru

KonmnaecTBo kmroueit —
JIOKQJIBHBIN JOCTYIT JUIS
coTpynHukoB MBII.

CucremaTu3zanus, KOppeKTUPOBKa
npoduielt yuenoix PXTY u ynusepcutera
B LIEJIOM. AHaAJIU3 MyOJIUKalMOHHOM
AKTUBHOCTH COTPYJHUKOB YHUBEPCUTETA.

13

WN3narenncTBO
Wiley

[IpuHa1€KHOCTh — CTOPOHHSS
HannonaneHas noanucka
(Muno6pnayku+ POON)
NupopmanrionHoE MucsMo
POOU ot 10.06.2021 Ne 622

C 01.01.2021 mo 31.12.2021

CchlIKa Ha CaliT —
http://onlinelibrary.wiley.com/

KonundecTBo Kirouen - 1octyn ist
noJsis3oBarened PXTY no IP-
azpecaM HeorpanuudeH. Bo3moxxeH
YAAJIEHHbBIA TOCTYN MOCTE
VHIUBUTyaJIbHOW PErUCTPALIUH.

Komnekuus )xypHajioB 110 BceM 001acTsiM
3HaHUH, B TOM YHCJIE U3BECTHBIC KYPHAJIBI
110 XUMHH, MAaTEPUATIOBEICHUIO,
B3PBIBYATHIM BEIIECTBAM H JIP.

14

QUESTEL ORBIT

[IpuHaAJIEKHOCTH — CTOPOHHSIS
HarnmonanbHasg nmoanucka
(Muno6puayku+ POON)

ORBIT saBnsercd riao0alIbHBIM
OTIEPATHBHO OOHOBJISIEMBIM TATEHTHBIM
MTOPTAJIOM, TIO3BOJISIIONITUM OCYIIECTBIISITh
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HNupopmanrioHHOE MUcbEMO
POOU ot 10.06.2021 Ne 621

C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
https://orbit.com

KonnuecTBo kimrouel — nocryn
1 nmoab3oBarener PXTY mo IP-
aJpecaM HEOTPaHUYEH.

MIOUCK B IIEpEeYHe 3asBOK Ha MAaTEHTHI,
MOJIy4YEHHBIX, MpUOIU3UTENbHO, 80-
MAaTEHTHBIMU YUPEXKACHUSIMHU B
Pa3IMYHbIX CTPaHAX MHUpa U
MIPEI0OCTaBJICHHBIX I'PAHTOB.

15 American Chemical | [IpuHaanexHOCTb — CTOPOHHSIS Kosnexnus )xypHainoB 1o XUMHUH U
Society HannonansHas moanucka xumMudecko Texnosorun Core +
(Muno6puayku+ POON) u3natenberBa American Chemical Society
NupopmanrioHHOE MUcbEMO
POOU ot 26.07.21 Ne 787
C 01.01.2021 mo 31.12.2021
Cchlika Ha calT —
http://www.acs.org/content/acs/en.
html
KonnuecTBo kimrouel — nocryn
Jutst moJib3oBatenet PXTY no IP-
ajzipecaM HEOrpaHUYEH.
Hacrpoiika ynanenHoro gocryna:
https://pubs.acs.org/page/remoteac
cess
16 ba3a nanHbIX HannonaneHas noanucka Reaxys BkiIto4aer B ce0si CTPYKTYPHYIO
Reaxys u Reaxys (Munob6puayku+ PODI) 0a3y TaHHBIX XUMHYECKUX COCTUHEHUN 1
Medicinal Nudopmanmonnoe mucsMo HX DKCIIEPUMEHTAIbHBIX CBOMCTB,
Chemistry POOU ot 15.06.2021 Ne 633 pedepaTtuBHyIO 6a3y KypHAJIbHBIX U
Kommnanum Elsevier MATEHTHBIX MMyOIuKaui, 6a3y
C 01.01.2021 mo 31.12.2021 XUMHUYECKUX peakuuii ¢ pyHKuen
MIOCTPOEHHUSI IJIaHA CUHTE3A.
Ccblika Ha calT — Monyinb 6MOJIOTUYECKU aKTUBHBIX
https:// www.reaxys.com/ COeIMHEHMUH, OMOJIOrMYEeCKUX MHUIIICHEH,
(hapMaKoJIOTHYECKIX CBOWCTB
KonnuecTBo kimtouel — nocryn XUMUYECKNX COeTMHEHUN Reaxys
i nonb3oBarenedt PXTY no IP- | Medicinal Chemistry siBnsieTcst
azpecaM HEOTPaHUYEH. KpyInHeneil B Mupe 0a30il JaHHBIX.
VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/in
structions/elsevier instructions.pd
)y
17 Pecypcer [IpuHaAIeKHOCTH — CTOPOHHSIS OTKpBIT AOCTYM K pecypcam:
MEKYHAPOJHOMN HannonaneHas noanucka WEB of SCIENCE — pedeparuBnas u
KOMIIaHUH (Muno6pnayku+ POON) HayKOMeTpHuieckas 0aza JaHHbIX.

Clarivate Analytics

NupopmanrionHoe MucsMo
POOU ot 15.06.2021 Ne 632

C 01.01.2021 no 31.12.2021

MEDLINE — pedeparuBHas 0aza JaHHbIX
10 MEJIULIHE.
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CchlIKa Ha CalT —
http://apps.webofknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11;2TUYmdd7b
UatOll &preferencesSaved=

KonnuecTBo kimrouel — nocryn
u1s moaws3oBareneid PXTY o IP-
ajzipecaM HEOrpaHUYEH.

VY najieHHbINA TOCTYI
(https://clarivate.ru/blog/2020_03
_web of science remote access).

18 DNeKTPOHHBIE [IpuHaAIeKHOCTH — CTOPOHHSIS - [TosmHOTEKCTOBAS KOJUIEKIUS
pecypcbl HannonaneHas noanucka AJIEKTPOHHBIX KYpHAJIOB  Springer 10
W3/1aTeIbCTBA (Muno6pnayku+ POON) pas3nuuHbIM oTpacisM 3HaHuit (2019 r.)
SpringerNature Nudopmanrionnoe mucsMo http://link.springer.com/

POOU ot 26.07.21 Ne 785 [TonHOTEKCTOBAsE KOJUIEKLIHS JKYPHAJIOB
(apxuB 1893-1945)
C 01.01.2021 mo 31.12.2021 http://link.springer.com/
- [ToHOTEKCTOBBIE 85  KYpHAJIOB
Ccpuika Ha calT Nature Publishing Group
http://link.springer.com/ https://www.nature.com/siteindex/index.ht
ml
KonnuecTBo kimrouel — nocryn - Komneknus Hay4HBIX IPOTOKOJIOB
i nonb3oBarenedt PXTY no IP- | mo pa3nuuHeiM oTpacisM 3HaHUM Springer
ajzipecaM HEOrpaHUYEH. Protocols
http://www.springerprotocols.com/
- Komnekuust HaydHbIX MaTepuaioB B
obnactu (buznyeckux HayK U
uHxuHUpuHra Springer Materials (The
Landolt-Bornstein Database)
http://materials.springer.com/
- [TonHbIi AOCTYN K CTaTHUYECKUM U
JUHAMHYECKUM CIIPAaBOYHBIM U3JAHUSM I10
m000# Teme
- PedeparuBnas 06a3a maHHBIX TIO
YUCTOM W NPUKIAAHOW  MaTeMaTHKe
zbMATH http://zbmath.org/
- Nano Database
https://goo.gl/PdhJdo
[TonHoTekcToBas KOJUIEKIIHS KHUT
U3/1aTeNNbCTBa SpringerNature o
pa3nuuHbIM  oTpacisaM 3HaHuil  (2019)
http:/link.springer.com

19 WznarensctBo The | [IpuHamie:;kHOCTh — CTOPOHHSS baza nmanupix KeMmOpumkckoro meHTpa
Cambridge HannonaneHas noanucka CTPYKTYPHBIX JAHHBIX (Cambridge
Crystallographic (Muno6puayku+ PODI) Crystallographic Data Centre) — CSD
Data Centre NupopmanrionHoE MucbEMO Enterprise COJIEP’)KUT  JIaHHBIE O
(KemOpumxckuit PO®U ot 10.05.2021 Ne 527 KPUCTAJUIMYECKUX,  OPraHMYECKUX U
LEHTP 3JIEMEHTOOPraHUYECKUX COEAUHEHUSX.
CTPYKTYPHBIX C 01.01.2021 mo 31.12.2021 CSD mpenocTaBisieT MIMPOKHA CIEKTP
JTAHHBIX) BAPUAHTOB  IMOMCKAa  KPHUCTAJUIMYECKUX
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CchlIKa Ha CalT —
https://www.ccdc.cam.ac.uk/struct
ures/

KonnuecTBo kimrouel — nocryn
i rmoab3oBarene PXTY mo IP-
azpecam.

CTPYKTYp: IO Ha3BaHUIO, XUMHUYECKOM
dbopmyire, 3JIEMEHTHOMY COCTaBy,
JIUTCPATYPHOMY HCTOYHUKY, JcTajasaMm
AKCIEPUMEHTA, (PparMeHTy CTPYKTYpHI.

20

Konnexmun
H3aTeIbLCTBA
Elsevier na
mwiaropme
ScienceDirect

[IpuHaI€XHOCTh — CTOPOHHSS
HannonaneHas noanucka
(Muno6puayku+ POON)
HNupopmanrionHoE MucsMo
POOU ot 10.06.2021 Ne 620

C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
https://www.sciencedirect.com

KonnuecTBo kimrouel — nocryn
1u1s moaws3oBareneid PXTY mo IP-
azipecam.

VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/in
structions/elsevier instructions.pd

f).

«Freedom Collection» — noJHOTEKCTOBAS
KOJUICKIIUSI ~ DJICKTPOHHBIX  JKYpHAJIOB
u3natenbcrBa  Elsevier mo  pazauyHbIM
OTpacisiM 3HaHWH, BKITFOUAIONIAs HE MEHEe
2000 HaVMEHOBAHMI AJIEKTPOHHBIX
KypPHAIIOB.

«Freedom Collection eBook collection» —
cogepxutr Oosmee 5 000 kumr mo 24
pPa3IMYHBIM  TPEIMETHBIM  00JacTsIM
€CTEeCTBEHHBIX, TEXHUYCCKUX U
MEUIIMHCKUX HaYK.

Hoctyn k apxuBam 2015-2019 rr.

22

(0]

[IpuHa1EKHOCTh — CTOPOHHSS
HannonaneHas noanucka
(Muno6pnayku+ POON)
HNupopmanrionHOE MUCHEMO
POOU ot 26.07.21 Ne 788

C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
https://www.iop.org/

KonnuecTBo kimrouel — nocryn
1 nmoab3oBarene PXTY mo IP-
aJpecaM HEOTPaHUYEH.

KonnuecTBo Kimtouel — nocryn
1 moab3oBarener PXTY mo IP-
azpecaM HEOTPaHUYEH.

Jlji ostydeHus y1aleHHOIro
JOCTyIa He0OX0AMMO
3apeructpupoBathcsina caiite [OP
13 CETH CBOEW OpPraHMU3aluu U,
HCIIOJIb3YS JaHHYIO YYETHYIO
3aMuch, aBTOPU30BATHCS Ha caiTe
U3/1aTeNbCTBA.

23

Scopus

[IpuHaAJIEKHOCTH — CTOPOHHSIS
HarnmonanbHasg nmoanucka
(Muno6puayku+ POON)

MynbTUANCUUITIMHAPHAS peepaTuBHas
Y HayKOMEeTpHUYecKas 0a3za JaHHBIX
m3marensctBa ELSEVIER
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HNupopmanrioHHOE MUcbEMO
POOU ot 10.06.2021 Ne 619

C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
http://www.scopus.com.

KonnuecTBo kimrouel — nocryn
115 moaws3oBareneid PXTY no IP-
ajzipecaM HEOrpaHUYEH.

VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/in
structions/elsevier instructions.pd

f).

24

Royal Society of
Chemistry
(Koponesckoe
XUMHNYECKOEC
00111eCcTBO)

[IpuHa1€XHOCTh — CTOPOHHSS
HannonaneHas noanucka
(Muno6pnayku+ POON)
NupopmanrionHoE MucsMo
POOU ot 26.07.21 Ne 790

C 01.01.2021 mo 31.12.2021

CchlIKa Ha CaliT —
http://pubs.rsc.org

KonundecTBo KiIro4ei - TOCTYI JIIs
noib3oBarenei PXTY mo IP-
aJpecaM HEOTPaHUYCH.
Hacrpoiika ynanenHoro gocryna:
https://www.rsc.org/covid-19-
response/publishing-remote-
access

Komnexumst  Bkimodaer 44  kypHaia.
Temaruka: opraHudeckas, aHaTUTHYECKas,
dbuzmveckas XUMHS, OHOXUMMUS,
ANEKTPOXUMUSI, XHMUUECKHE TEXHOJIOTHH.

25

ProQuest
Dissertation and
Theses Global

[IpuHa1€XHOCTh — CTOPOHHSS
HannonaneHas noanucka
(Muno6pnayku+ POON)
NupopmanrionHoE MucbsMo
POOU ot 28.06.2021 Ne 688

C01.01.2021 mo 31.12.2021
CchlIKa Ha CaliT —

http://search.proquest.com/disserta
tions?accountid=30373

KommuectBo ximroueii - mocty ams
nosis3oBarened PXTY no IP-
azipecaM HeorpaHHUEH.

VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/in
structions/proquest_instructions.p

df)

baza marnbeix ProQuest Dissertation &
Theses Global (PQDT Global)
aBTOPUTETHAs KOJUIEKIUS U3 O6ojiee 5 MIIH.
3apyOexHBIX AuccepTauui, bosee

2,5 MJIH. U3 KOTOPBIX IPEJICTABICHBI B
IIOJIHOM TEKCTE.

becninaTHble apXuBHbIE KOJUIEKIINH, TpHOOpeTeHHble MUHOOPHAYKH AJ1s1 BY30B.
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ApxuB U3narenbctBa American Association for the Advancement of Science.Ilaker «Science
Classic» 1880-1996

ApxuB U3narensctBa Annual Reviews. Ilaker «Full Collection» 1932-2005

ApxuB n3narenbctBa MHcturyra ¢pusuku (Benukobpuranus). [Taker «Historical Archive 1874-
1999» ¢ mepBoOTO BBHITTyCcKa KaX0T0 KypHana mo 1999, 1874-1999

ApxuB uznarensctBa Nature Publishing Group. I1aker «Nature» ¢ mepBoro BbeITycka IepBOTO
Homepa o 2010, 1869-2010

Apxus uznarensctBa Oxford University Press. [Taketr «Archive Complete» ¢ mepBoro Belmycka
Kaxk70ro xypHayia o 1995, 1849-1995

ApxuB uznarensctBa Sage. [laker «2010 SAGE Deep Backfile Package» ¢ mepBoro Beirycka
Kaxx7oro xypHaia mo 1998, 1890-1998

ApxuB n3narenbctBa Taylor & Francis. Full Online Journal Archives. ¢ nepBoro BbIycka KaskJ0ro
KypHaisa o 1996, 1798-1997

ApxuB n3znarenbctBa Cambridge University Press. [1aker «Cambridge Journals Digital Archive
(CIJIDA)» ¢ mepBoro BbllTycKa Kakoro xypHaia mo 2011, 1827-2011

Apxus xypHanoB Koponesckoro xumuueckoro obmectsa(RSC). 1841-2007

ApPXHB KOJUICKIIUHU KypHAIOB AMeprKaHCcKoro reodusndeckoro corosa (AGU), npenocTaBisieMblii
m3narensctBoM Wiley Subscription Services, Inc. 1896-1996

Becrutatabie ounmanbHbIe OTKPBITHIE pecypchl HTEpHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunsier 6osee 10000 HayuHBIX )KYpPHAJIOB IO Pa3IMYHBIM OTPACIsIM 3HAHUH (0K0JIO 2
MWIIHOHOB cTarei) n3l34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6aze pa3zmemieno 6oee 3000 KHUT IO pa3IMYHBIM OTPACISIM 3HAHUM, TPETOCTaBIeHHbIX 122
HAyYHBIMH H3/1aTeIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza nannbix Brmrogaet 6osee 300 perieH3upyeMBbIX KypHAJIOB 10 OMOMETUIINHE, METUIINHE U
€CTeCTBEHHbIM HaykaM. Bce cTaThu, pa3MelieHHble B 6a3e, HaX0IATCsl B CBOOOJHOM JOCTYIIE.

4. DneKTpOoHHBIN pecype arXiv https://arxiv.org/

Kpynuelinmm 6ecrinaTHbI apXUB JIEKTPOHHBIX HAyYHBIX MYOJUKaLMM 10 pa3ienam QU3uKH,
MaTeMaTUKH, HH()OPMaTHKH, MEXaHUKH, ACTPOHOMUH B OHOJIOTHH. IMeeTcst ToApoOHBII TeMaTHYECKHH
KaTaJIOT ¥ BO3MOXKHOCTH MTOMCKA CTATEH 110 MHOYKECTBY KPHUTEPHEB.

5. Komnexnus xxypuanoB MDPI AG http://www.mdpi.com/

MHoroaucuuIUIMHAPHBIA HU(POBON U3JATENBCKUN pecypce, ABIseTcs 1aTGopmoit as
peleH3uPYEMbIX HAYIHBIX KYPHAIOB OTKPHITOTO Aoctyna, uznatomuxcsi MDPI AG (bazens, [lBeitapust).
W3natenbcTBO BhimyckaeT 6osee 120 pa3HOOOpa3HbIX AJIEKTPOHHBIX KYPHAIOB, HAXOSAIIUXCS B OTKPHITOM
JIOCTYTIE.

6. NznarenbctBO ¢ oTKpBITHIM qocTynoM InTech http://www.intechopen.com/

[lepBoe u kpymHeiiee B MUPE U3IATEIBCTBO, MMyOJIMKYIONIEe KHUTH B OTKPBITOM JIOCTYIIE, OKOJIO
2500 HayuyHbIX n3gaHuil. OCHOBHAs TeMaTUUYECKasi HAIIPABJIEHHOCTD - PU3NYECKUE U TEXHUUECKHE HAyKH,
TEXHOJIOTUH, MEAUIINHCKUE HAYKH, HAYKU O KU3HHU.

7. baza nanubix xumudeckux coenuuennii ChemSpider http://www.chemspider.com/

ChemSpider — 3To OecruiaTHas XuMU4ecKas 0a3a JaHHBIX, IPEIOCTABIIAIONIAsE OBICTPBIN AOCTYH K
6osee yeM 28 MIIIMOHAM CTPYKTYp, CBOMCTB U COOTBETCTBEHHOM nHpopmarmu. Pecypc npunaanexut
Koponesckomy xummuueckomy obmectBy Benukobpuranuu (Royal Society of Chemistry).

8. Komnexnust xxypuanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — kosuiekuust )KypHaJloB, B KOTOPBIX ITyOJIUKYIOTCS OTUETHI O HOBBIX UCCIIEIOBAHUX B
00JacT eCTeCTBEHHBIX HAYK U MEAULIMHBL. Bce )KypHaiibl pa3MmelieHbl B cBo6oiHOM joctyre (Open
Access), Bce CTaTbU MPOXOJIAT CTPOTOE HAYYHOE PELIEH3UPOBAHUE.

0. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo 1o matentam u ToBapasiM 3HaKaM CIIIA — USPTO — npenocraBisier cBOOOHBIN
JOCTYII K aMEpUKaHCKUM ITaTeHTaM, OIyOosnKoBaHHbIM ¢ 1976 r. I1lo HacTosee Bpems..

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
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[TaTenTs! (16O naTeHTHBIE 3a4BKHU) OoJiee S0 HALIMOHANBHBIX U HECKOJIBKUX MEXIYHAPOHbBIX
MaTeHTHBIX OI0pO, B TOM uuncie nocinbie TekeThl mateHToB CIIA, Poccun, @pantuu, SAnonuu u ap.

11.  ®enepanbHbIi WHCTUTYT IIPOMBIIIIIEHHOU COOCTBEHHOCTHU (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmannonnsie pecypebl GUIIC cBoboaHorO HOCTYMA!

- OnektpoHHble OroimeTenu. M3o6perenus. [lone3npie Moaenu.

- OTKpBITHIE peeCTPbl POCCUNCKUX N300pETEHHUI U 3aIBOK HAa U300pETEHUsI.

- Pedepatbr poccuiickux maTeHTHBIX TOKYMEHTOB 3a 19942016 rr.

- [TonHbIE TEKCTHI POCCUICKUX MATEHTHBIX IOKYMEHTOB U3 MOCIIETHET0 0(ULIHaIbLHOIO
OrOJITIeTEHS.

6.3 TpedoBanusi k KaapoBbIM yciaoBusiM peanausauuu OOII 6akanaBpuara

Peanuzanus OOII 6akanaBpuata obecrieunBaeTcs Ne1arorndecKuMu pabOTHUKaMU YHUBEpCUTETa, a
TaKKe JIMIaMH, TpuBiekaeMbIMu K peanuzanuu OOII GakanaBpuata Ha UHBIX YCIOBUSX.

KBanndukanus nenarorudeckux pabOTHUKOB YHUBEPCHTETAa COOTBETCTBYET KBaJIU(UMKALMOHHBIM
TpeOOBaHUAM, YKa3aHHBIM B KBAIU(PUKAIIMOHHBIX CIPAaBOYHHUKAX U (WIK) NpoeCcCHOHAIbHBIX CTaHAapTax.

He menee 60 npoyenmoe 41CIEHHOCTH NEJarOTMYECKUX paOOTHUKOB YHUBEPCUTETA, YUACTBYIOIINX
B peanu3zanuu OOII 6akanaBpuara, u Jull, IpUBJIeKaeMbIX yHUBepcuTeToM K peanusanuu OOII 6akanaBpuara
Ha MHBIX YCIOBHUAX (MCXOZS M3 KOJMYECTBA 3aMELIAEMbIX CTaBOK, MPUBEIEHHOIO K LEIOYHCICHHBIM
3HAYCHHIM), BEIYT HAYUHYIO, YI€OHO-METOAUYECKYI0 U (WJIM) MPAKTHYECKYI0 paboTy, COOTBETCTBYIOIIYIO
poQUITI0 MpenogaBaeMon JUCHUILIUHBL (MOTYJIS).

He menee 5 npoyenmog 4uCIeHHOCTH ME€JarOrMUecKuX paOOTHUKOB YHUBEPCUTETA, YUaCTBYIOUIUX B
peannzanuu OOII OakanaBpuara, u Jull, MPUBJIEKaeMbIX YHUBepcUTEeTOM K peannzanuu OOII GakanaBpuara
Ha MHBIX YCIOBHUAX (MCXOJS M3 KOJMYECTBA 3aMELIAEMbIX CTAaBOK, IPUBEIECHHOTO K LEI0YHCICHHBIM
3HAYEHUSIM), SABIISIOTCA PYKOBOAUTEISMHU U (UIM) paOOTHUKAMHM WHBIX OpPraHu3alyi, OCyLIECTBIISIIOIIUMHU
TPYIOBYIO  JIeATENbHOCTh B  INpoQeccHOHANbHON cdepe, COOTBETCTBYIOLIEH MpoQeccuOHaIbHON
NEeSITeIbHOCTH, K KOTOPO! TOTOBSITCS BBITYCKHUKH (MMEIOT CTaK pabOThl B TaHHOM npodeccuoHaibHou chepe
HE MeHee 3 JIeT).

He menee 60 npouenmoe 4YNCIEHHOCTH II€IarorHYecKMX paOOTHHUKOB YHUBEPCUTETAa M JIMIL,
IIPUBJIEKAEMBIX K 00pa30BaTEIbHOMN IEATEIbHOCTH YHUBEPCUTETA HA MHBIX YCIIOBUAX (MCXO/S U3 KOJIMYECTBA
3aMeIaeMBbIX CTaBOK, IPUBEJCHHOIO K IIEJIOUNCICHHBIM 3HAYEHUSIM ), UMEIOT YUEHYIO CTEIEHb (B TOM UHUCIIe
YYEHYIO CTETICHb, IOJIYUCHHYIO B MHOCTPAHHOM TOCYIapCTBE U Mpu3HaBaeMyro B Poccuiickoii denepamum) u
() yueHoe 3BaHME (B TOM 4HCJIE YYE€HOE 3BaHUE, TMOJYy4YeHHOE B HWHOCTPAHHOM TOCYAApCTBE M
npusHaBaemoe B Poccuiickoii @enepanmm).

6.4 TpeooBanusi k puHAHCOBBLIM yciaoBusiM peanuzanuu OOII 6akanaBpuara

®dunancoBoe obecrneuenue peanuzanuu OOIl GakamaBpuara OCyIIECTBISIECTCS B 00beMe HE HUKE
3HaUeHUH 0a30BBIX HOPMATHUBHBIX 3aTpaT Ha OKa3aHHE TOCYJAApCTBEHHBIX YCIYT TI0 peaTu3aluu
00pa30BaTeIbHBIX TPOrpaMM  BBHICIIEro oOOpa3oBaHWsI — MporpamMm OakajgaBpwara W 3HAYCHUU
KOPPEKTUPYIOMIHNX KO3()PHUIIMEHTOB K 0a30BBIM HOPMATHBAM 3aTPaT, ONpeAeIIseMbIXx MUHUCTEPCTBOM HAYKH
1 BbIcIIero oopazosanusi Poccuiickoii denepanum.

6.5 TpeGoBaHus K NPUMEHsAEMbIM MEXaHM3MaM OLIEHKH Ka4yecTBa 00pa30BaTe/IbHOM 1eATeJIbHOCTH U
noaAroroBku odyyarmuxcsa no OOII 6akanaspuara

KauectBo 00pazoBarenbHON JeATENbHOCTH M MOAroToBKHM oOywaromuxcs OOIl OakanmaBpuara
OTIpEeNIeNSIeTCSl B paMKaX CHCTEMbl BHYTPEHHEH OIICHKH, a TaKKe€ CHCTEMbl BHEITHEH OIICHKH, B KOTOPOM
YHHUBEPCHUTET IPUHUMAET y9acTUE Ha JOOPOBOJIHHOIN OCHOBE.

B nensx coBepuiencrsoBanust OOII 6akanaBpuaTa npu NpoBeIEHUN PEryIsIpHON BHYTpEHHEH OLIEHKU
KayecTBa 00pa30BaTeNbHOM JEATENbHOCTH U OAroTOBKU o0yyatomuxcs no OOII 6akanaBpuara npuBieKkaeT
paboronareneid W (WinM) UX OOBEIMHEHUS, MHBIX IOPUAMYECKUX M (WIM) (PU3MYECKUX JIML, BKIIOYAst
MeIarOTHYECKUX PAOOTHUKOB YHHBEPCHUTETA.
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B pamkax BHyTpeHHeH CHUCTEMBbl OLEHKHM KauecTBa oOpa3oBaTesbHOU aedrenbHocTH o OOII
OakanaBpuaTa OOy4arOIIMMCS TPEJOCTaBISAETCS BO3MOXKHOCTh OLIGHMBAaHUS YCJIOBHUM, COAEp)KaHUS,
OpraHM3aluy M KadecTBa 0Opa3oBaTebHOrO Ipolecca B LEJIOM U OTAEIbHBIX AUCLUUILIMH (MOIysei) u
MIPaKTHK.

BHemnsis oneHka kauecTBa 00pa3oBaTeIbHON JIEATENBHOCTH 10 IporpaMMe OakaiaBpuaTa B paMKax
MPOLEAYpbl TOCYAAPCTBEHHON aKKpeAUTalUU OCYIIECTBIIAETCS C LEIbI0 MOATBEPKACHUS COOTBETCTBUS
00pa3oBaTeIbHON JEATEIHLHOCTH 10 TIporpamme OakanaBpuata TpedoBarmsim O@I'OC BO.

Bremnss onenka kadecTBa 00pa3oBaTeNbHON NEATEILHOCTH B MOATOTOBKM oOydaromuxces mo OOl
OakalaBpuaTa MOMKET OCYHIECTBIATHCS B paMKax Mpo¢ecCHOHATBHO-00IIECTBEHHON aKKpeIuTalkH,
IIPOBOMMOM paboTOATENSIMU, X OOBEAUHEHUSIMH, a TAKXKE YIIOJTHOMOYEHHBIMU UMU OpraHU3alusiMi, B TOM
YlC/ie MHOCTPAaHHBIMM OpraHu3alMsIMH, JUOO aBTOPU30BAHHBIMHM HAIlMOHAJIBHBIMU IMPO(ECCHOHATBEHO-
0OLIECTBEHHBIMU OPTaHU3ALUSIMU, BXOISAIINMH B MEXIYHAPOIHbIE CTPYKTYPBI, C LIEJIbI0 IPU3HAHUS KaueCTBa
U YpPOBHS MOATOTOBKH BBITYCKHHUKOB OTBEYAIOIIMMH TPEOOBaHUSAM MPO(ECCHOHATIBHBIX CTaHAAPTOB (IIPU
Hainuuuu) U (W) TpeOOBaHUAM phIHKA TPy/Ja K CHEHAINCTaM COOTBETCTBYIOLIETr0 MpoduIs.
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7 HOPMATUBHO-METOANYECKOE OBECIIEYEHUE CUCTEMbBI OHEHKH KAYECTBA
OCBOEHMUSA OBYUAIOLIUMHUCA ITPOTI'PAMMbI BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ mno nanpasnenuto mnoarotoBku 18.03.02 Duepro- u
pecypcocoeperaoiye Npouecchl B XUMHYECKOH TE€XHOJIOrHH HepTeXHMUH U OMOTEXHOJIOTHM OICHKA
kauecTBa ocBoeHus: oOydaromumuca OOIl OakanmaBpuaTra BKIIIOYAET TEKYIIUH KOHTPOJb YCIIEBAEMOCTH,
poMexyTounyto arrecranuio u ['MA obyudaromuxcs.

HopmaTuBHO-MeTOTMUecKoe 0OecrieueHre TEKYIIETO KOHTPOJIS YCHEBAEGMOCTH, IMPOMEKYTOYHOM
arrectaruu U ['MMA obydaromuxcs mo OOII GakanaBpuara ocymiectsisiercs B cootBercteun ¢ @I'OC BO
3++ ¥ JOKaTbHBIMH HOPMATHBHBIMH aKTaMH YHUBEPCHTETA.

Texywuti KOHMPOIL, NPOMENCYMOYHASL AMMECMAYUSA U AMMECMAYUOHHbIE UCNLIMAHUSL UMO2080U
(eocyoapcmeennoii umozogoti) ammecmayuu evinyckHukos OOII baxanaspuama

Texymuid KOHTPOJb M MIPOMEXKYTOUHAs aTTecTalus IO BCEM BHJAM Y4eOHOH [eATeNbHOCTU
oOyyarouuxcss OCYIIECTBIIIETCS B COOTBETCTBUHM ¢ TpeOoBaHusiMH [lojiojkeHuss O peMTUHIOBOW cHCTeMe
OIIEHKH KauecTBa y4deOHO# pabotel ctyaeHToB B PXTY um. JI.M. MenneneeBa, mMpUHSITOTO PEIICHHEM
VYyenoro coera PXTY um. JI.U. MenneneeBa ot 26.02.2020, nmpoTtokos No 8, BBEJACHHOTO B JACUCTBHUE
npuka3zoMm pekropa PXTY um. JI.U. Menaeneesa ot 20.03.2020 Ne 27 O/I.

Texymuii KOHTPOJb YCHEBAEMOCTH OOydaroIUXcsi OOecrneuyuBaeT OLCHKY YPOBHS OCBOCHMS
TUCLMIUINH, POXO0XKJIEHUS IPAKTHK, BbiNoJiHeHUs BKP 1 npoBoauTcs npenosasarenem Ha 11000M U3 BUJOB
yueOHBIX 3aHATUN. O0A3amMenbHOll COCMABNAIOULEIl MEKYU{e20 KOHMPOA YCReGaAeMOCHU AGIAEMCA yUem
npenooagamenamu noceuwjaemocmu y4eOHvix 3anamuil oOyuaruwjumuca. 1o pesynbratam TeKylero
KOHTpPOJISl YCIIEBAEMOCTH TPU pa3za B CEMECTp s BCEX KypCOB IO BCEM JUCLMIUIMHAM IPOBOJIUTCS
aTTecTaIus 00yJaronuxcs.

[IpomexyTouHas aTTecTalus IPOBOIUTCS B (POpME 3K3aMEHOB, 3a4E€TOB C OLIEHKOM 1 3a4E€TOB JUIsI BCEX
KypCOB IO JUCIUIUIMHAM U MpPaKTUKaM, IPEJyCMOTPEHHBIM y4eOHbIM IUTAHOM. Pe3ynbTarhl cauu 3a4eToB
OILICHUBAIOTCSI HA «3aUYTEHO», «HE 3aYTEHO»; 3aU€TOB C OL[EHKOM M AK3aMEHOB — HA «OTIMYHO», «XOPOIIO»,
«YIOBIIETBOPUTEIBHO», «HEYAOBIETBOPUTEIHHOY.

[Ipu ocBoenuu Hacrosen OOII GakanaBpuaTa U3y4eHHE YACTH JUCLMILIMH MOXET ObITh 3aMEHEHO
Ha OHJIAWH-KYpPCBI, IPU YCIOBUHU, YTO B pE3YyJbTaTe OCBOEHUS OHJIAWH-Kypca (OPMHUPYIOTCS TE XKe
KOMITETEHIMH (4acTU KOMIIETEHIIUI), YTO U B paMKaX YKa3aHHBIX JUCHUIUIMH. OHIIaH-KypC JOJIKEH OBbITh
BBIOpaH U pealn30BaH B coOTBETCTBUU ¢ [losiokeHneM o 3auere pe3yabTaTOB OCBOEHUS OTKPBITHIX OHJIAIH-
KYpPCOB, peain3yeMbIX 0Opa3oBaTelbHbIMH opranusanusimu, B PXTY um. [I.1. MenaeneeBa, mpuHATOTO
pemenneM Yuenoro coeta PXTY um. J[.M. MenaeneeBa ot 27.03.2020, npotokon Ne 9, BBeAeHHOTO B
neiicreue npukazoM pekropa PXTVY um. J[.U. Menneneesa ot 27.03.2020 Ne 29 O/1.

I'MA ocymecTBisieTcs B COOTBETCTBUM C TpeboBaHuaMH [losiokeHus O TOpsAKe ITPOBEICHUS
rocy/lapCTBEHHOW HUTOrOBOM aTTecTaluu M0 00pa30oBaTelbHBIM IpOrpaMMaM BBICIIETO OOpa3oBaHUS —
nporpaMMmamM OakajiaBpuaTa, IporpaMMmamM clenuanuTeTa, nporpaMmmaM maructparypsl B PXTY um. JI.U.
MenneneeBa, npunsaToro penienueM Yuenoro cosera PXTY nm. JI.M. Menneneesa ot 30.10.2019, npoTokou
Neo 3, BBeneHHoro B jeiicTBue npukazoM pektopa PXTY um. J[.U. MenneneeBa ot 14.11.2019 No 646A;
[TonoxxeHust O BBIMYCKHOW KBaTW(PHUKAMOHHON paboTe s oOydarommxcs 10 00pa3oBaTEIbHBIM
porpaMMaM BbICIIEro o00pa3oBaHMs — HporpamMmam OakanaBpuara, IporpaMMmaM CHEIUaUTeTa,
nporpamMmmam maructparypsl B PXTY um. JI.M. MenneneeBa, IpuHATOrO penieHueM YueHoro cosera PXTVY
uM. J[.U. Menneneera ot 30.10.2019, mpotoxosn Ne 3, BBeieHHOTO B AieiicTBHe mprKazoM pekropa PXTY um.
J.1. MengeneeBa ot 14.11.2019 Ne 646A.

K I'MA nonyckarotcs oOydaromuecs, HE UMEIOIIUE aKaJeMUYEeCKON 3aJJ0JDKEHHOCTH U B IOJHOM
oObeme BbInosHUBIIKE Yy4ueOHbIM minaH nmo OOIl OakanaBpuara B coorBerctBuu ¢ ®I'OC BO 3++ mo
HanpaBiiennto noarotopku 18.03.02 Duepro- m pecypcocOeperamwiinue mnpoieccbl B XHUMHYECKO
TeXHOJIOTUM HedTexuMuum u Ouorexnosiornu. J[ns mnpoeaeHuss [MA B yHHBEPCHTETE €XKETrOHO
dbopmupyroTCs TocyaapcTBeHHbIC dK3ameHannonusie komuccnu (I'9K) u anennsunonnbie komuccuu. Templ
BKP orpaxkaror axTyanbHble MpoOieMbl, CBS3aHHbIe ¢ HampaBieHueM nojarotoBku 18.03.02 Duepro- u
pecypcocOeperaiouiue mnpoueccbl B XHMHYECKOH TeXHOJOruM HepTrexuMHMH U OMOTEXHOJOTHMH.
YHUBEpPCUTET YTBEP)KJAeT TMEepeYeHb TEM BBIMYCKHBIX KBaJM(UKALMOHHBIX paboT, mpeIaraeMbix
oOyuarouumcs (anee — nepeyeHb TeM), U JIOBOJUT €ro 10 CBeIeHUs OOydyarolIuxcs He MO3JHee YeM 3a 6
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MecCsLEB JI0 JaThl Hauaja rocyAapCcTBEHHON UTOTOBOM aTTecTal|H.

Tema BKP mepconanmbHO 7151 Ka)XA0ro OOYyYaromIerocs yTBEP)KIAeTCs MPHUKa30M IMPOPEKTOpa Io
YHUBEPCUTETY IMepe] HaualOM BBIIIOJHEHUS BBITYCKHON KBaIM(PUKAUOHHON paOoThl. J[aHHBIM IpUKa30M
yrBepxkaaercsa takxke pykooaurenb BKP. [lepen nauanom Boinonnenuss BKP oOyuatomuiicss coBMecTHO ¢
PYKOBOJUTENEM COCTABISAET NHMBHUIYAIbHBIN IJIaH TOATOTOBKHU U BbinoJIHEHHUsI BKP, npenycmarpuBaromuii
OYEpPETHOCTh W CPOKH BBITIOJTHEHHUSI OTACIBHBIX YacTe paboTel. TekcT mosicHuTenbHOUM 3amucku BKP
IIPOBEPSIETCS HA HAJIM4YUE HEIPaBOMEPHBIX 3aMMCTBOBaHMU. [IpoBepka ocyiiecTBiseTcs B COOTBETCTBUH C
[TonoxeHneM O MOPSIKE MPOBEPKH BBIMYCKHBIX KBaIU(UKALUOHHBIX pabOT M HAyYHBIX JOKJIaJ0B 00
OCHOBHBIX pe3yjlbTaTaX IHOJArOTOBJICHHBIX Hay4yHO-KBaJIM(PHUKAIMOHHBIX paboT (nucceprauuil) Ha 0ObeM
3aMMCTBOBAHUSA M UX pa3MeUIeHUs] B 3JeKTpoHHO-OmbOnuoreuHoit cucreme PXTY wum. JI.M. Menneneena,
NpUHATBIM penieHueM YueHoro cosera PXTY wmm. .M. Menneneea ot 30.10.2019, mpotokon Ne 3,
BBEJICHHBIM B JielicTBUE npruka3oM pekropa PXTY um. JI.M. Menneneena ot 14.11.2019 Ne 646A.

3amura BKP npoBonutcs Ha oTKpbITHIX 3acenanusx ['OK ¢ yuactuem He MeHee NByX TpeTed ee
coctana. ['paduk 3amuter BKP cocraBnsercs mo corfiacoBaHuio ¢ 00y4aromMMUCS U IOBOJAUTCS JI0 CBEICHUS
oOyuaronuxcs He no3aHee, ueM 3a 30 nueit 1o Hayana padotsl ' OK. Pesynbrarel padotel I'OK onpeaenstores
OLICHKaMH «OTIUYHO», «XOPOIIO», «YAOBIETBOPUTEIBHO», «HEYAOBIETBOPUTEILHO» U OOBSBISAIOTCA B TOT
&Ke JIeHb Tocie 0pOpMIIEHHS B YCTAHOBJIEHHOM IOPSAIKE MPOTOKOJIOB 3aceaHuil komuccuil. [lo okonyanuu
paboTsl npeacenarens 'K cocrapiser oT4yeT o npojieiaHHoN padoTe.

Jliia oOyuaromuxcs U3 4Mcia UHBAJIUIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbsi [ A
IIPOBOJUTCS C YYETOM OCOOEHHOCTEH X NMCUXO(PU3NYECKOTO Pa3BUTHUS, UHAUBUAYAJIbHBIX BO3MOXKHOCTEH U
COCTOSIHUS 3/I0POBBSI.

8 PABOYHUE NIPOI'PAMMBI IMCHUIIJINH, TIPAKTUK U THA

Pabouune nporpammsel aucuuiuing, npaktuk u ['MA (nepedncienue qUCUMIUIAH, npakTuk u I'UA u3
y4eOHOTO IJIaHa):

WNHOCTpaHHBIN SA3bIK

Ucrtopus (Mctopus Poccun, BceoOias uctopus)
[IpaBoBeneHHE

duocodus

OCHOBBI P)KOHOMUKH U YIPABIICHUS TIPOU3BOICTBOM
CounanbHO-TICUXOJIOTUYECKUE OCHOBBI Pa3BUTHS JTUIHOCTH
OO011ast 1 HeOpraHUYecKask XUMHUS

Opraandeckasi XUMus

AnanuTrdeckas XUMHS

duszndyeckas XUMHUS

Konnonguas xumus

MaremaTuka

dusuka

DKoJIorus

be3omacHOCTE KHU3HEACITCIIFHOCTH

WNnxenepHas u KoMnbroTepHas rpaduka

[IpukiagHas MexaHuka

[Ipoueccel u anmapaTbl XUMUYECKOW TEXHOJIOTUU

OOmas xuMu4ecKas TSXHOJIOTUs

Cucremsl ypaBJIeHHUs] XUMHKO-TEXHOJIOTHYECKUMHU MPOIIECCaMuU
MopenupoBaHue SHEPTO- U peCcypcocOeperarmux MpoIeccoB
dusnydeckas KyIbTypa U CIIOPT

DONeKTUBHBIE JUCIHUIUIUHBI IO PU3NIECKON KYIbTYpPE U CIIOPTY
Brenenue B uHpOpManMOHHbBIE TEXHOJIOTHU
BrruucinuTensHas MaTeMaTHKA

JlaGopaTopHbIii MPAKTUKYM 110 OPraHUYECKONW XUMHUHU
[TpombInieHHasT SKOJIOTHS
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Teoperuueckre 0OCHOBBI HEPIO- U pecypcocOepereHus] B XUMUYECKOI TEXHOJIOTUU
MartepuanoBeieHue AJisl JHEPTO- U pecypcocOeperaromx noueccoB XuMUYECKON TEXHOJIOTUI
DNEeKTPOTEXHUKA U MPOMBIIIIJIEHHAs 3JIEKTPOHUKA

WHcTpyMeHTallbHbIE METO/bl XMMHUYECKOI'O aHajlu3a B OXpaHE OKpYXKaoUlell cpeapl M palrdoOHATIbHOM
MCI0JIb30BAHNUU IPUPOIHBIX PECYPCOB

HNupopmanioHHbIe TEXHOIOTHH

[IpoexTrpoBaHue MPOIIECCOB U aNapaTOB XUMUYECKONU TEXHOJIOTHU

BBenenue B MeMOpaHHYIO TEXHOJIOTHIO

CTpyKTypHOE MOJIETUPOBAHUE XUMUKO-TEXHOJOTUYECKUX ITPOLIECCOB

bapomemOpanHbie mponeccsl

OCHOBBI IEKTPOXUMUU

Judpdy3rnonHble MeMOpaHHBIE TPOLECCHI

[IpuHIMIBI OpraHu3aly U yrnpasieHus sHeprocoperaromumu XTC

CpoiictBa [IAB u ux npumMeHeHHe B XMMHUYECKON TEXHOJIOTUU

TeopeTnueckne OCHOBBI KOPPO3UHU

DnekTpoMeMOpaHHBIE MPOIIECCHI

Crparerundeckoe MjaaHUpOBAaHUE MHHOBALMOHHBIX XUMHUYECKUX

MIPOU3BOJICTB

TexHonorus Boanl

[IpoextupoBanue snepro-pecypcocoeperarommx X TC

TexHUKO-PKOHOMUYECKNN aHAIIN3

Kommeprmanuzanuus u Tpanchep THHOBALIMOHHBIX TEXHOJIOTUI

ComnpsixeHHbIe MEMOPAaHHBIE MPOLIECCHI

TexHo0rus 3aUThl OT KOPPO3UH

JlabopatopHblil IPaKTUKYM 110 MEMOpPaHHON TEXHOJIOTUU

JlaGopatopHblii IPaKTUKYM IO MHHOBAIMOHHBIM MaTepHallaM

KypcoBoii mpoekT no MeMOpaHHO# TEXHOJOTUU

KypcoBo¥i poeKT 0 NHHOBALIMOHHBIM MaTepHalaM

VYuyeOHas npaKTUKa: 03HAKOMUTEIbHAS IPAKTHKA

[IpousBoicTBEHHAs IPAKTHKA: TEXHOJIOTHYECKAs (IPOEKTHO-TEXHOJIOTUYECKAs) MPAKTUKA
[IpousBoicTBEHHAs IPAaKTHKA: HAyYHO-HMCCIeA0BaTeIbCcKasi paboTa

[IpousBoicTBEHHAs IPAKTHUKA: MPEIUIIIIOMHAS TPAKTHKA

Brinosinenue, noAroToBKa K Npoleaype 3aliuThl U 3allUTa BEITYCKHON KBAJIM(UKALIMOHHOW paboThI
['paxxnanckas 3aMTa B Ype3BbIYANHBIX CUTYaLUAX

[lepeBo/1 HAYYHO-TEXHUYECKOH JIUTEPATYPHI

Bxoamux B OOII no nanpasienuto noarotoBku 18.03.02 «uepro- u pecypcocdeperaoniie npoiecchbl B
XHMHYECKOH TeXHOJIOTHM HepTeXHMUH M OHOTEXHOJOTHMW», NPoduias «PalHOHATLHO HCIOJb30BAHHE
CBIPbEBBLIX W JHEPreTHYECKMX PECYPCOB)», BBIIIOJHEHbI B BHJIE OTACIBHBIX JOKYMEHTOB, SBIISIOLUIUXCS
HeoTheMJIEMOI "acThi0 qaHHoi OOII.

9 ®OHbI OHEHOYHBIX CPEACTB JIsSI IPOBEAEHUS TEKYIIETI'O KOHTPOJISA
YCIHHEBAEMOCTH, IPOMEXYTOUYHOU ATTECTALIUU U I'NA OBYYAIOLIIUXCSA OOII
BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ no nHanpaBiaeHuto noarotoBkud 18.03.02 «Iuepro- mu
pecypcocOeperaoime npoueccbl B XMMHYeCKOH TeXHOJIO0rMM HedTeXHMUHM M OMOTEXHOJIOTMW» I
aTTecTaluy 00yJaroIuXcsl Ha COOTBETCTBUE UX EPCOHAIBHBIX TOCTHKEHUH Mo3TanHbIM TpedoBanusim OOl
OakanaBpuata pazpadotansl ®OC mo Kaxmod aucuuiuiiHe, npaktuke, ['MIA, BkiIouaromuye TUIIOBBIE
3aJlaHusl, KOHTPOJIbHbIE PabOThl, TECTHI, BOMPOCH K 3ayeTaM M SK3aMeHaM, CPEJCTBA U METOJIbl OICHKH,
MIO3BOJISIFOIIME OLICHUTh 3HAHUS, YMEHUS, HABbIKU U YPOBEHb IPHOOPETEHHBIX KOMIIETEHIIUH.

®OC mno pucuuniauHam, npaktukaMm, [MIA paspabarbiBatorcs B cooTBeTcTBUM C llopsakom
pa3paboTKU U YTBEp)KJEHUS 0Opa30BaTeNbHBIX MPOTrpaMM, YTBEP)KICHHBIM pPEIIEHHEM YUYEHOTO COBETa
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PXTY um. JI.U. Mengeneera ot 25.06.2020, mpotokos Ne 12, BBeIeHHBIM B JIEWCTBUE MPHUKA30M PEKTOPA
PXTY um. JI.W. MenaeneeBa ot 29.06.2020 Ne 48-O/1.

®OC no aucuuniauHam, npaktukam u ' MA (nepedens aucuuiivg, npaktuk u I'MA u3 yueGHoro miaHa):

WNHOCTpaHHBIN SA3bIK

Uctopus (Uctopus Poccun, BceoOmiast ucropus)

[IpaBoBeneHHE

duocodus

OCHOBBI S)KOHOMUKH U YIIPaBJICHUS IPOU3BOICTBOM
ConuanbHO-IICUX0JIOTHYECKUE OCHOBBI PAa3BUTHS JTUYHOCTU

OO6mrast 1 HeOpraHU4ecKass XUMUs

Opraandeckasi XUMUs

AHaJIIUTUYECKAS] XUMHUS

dusznyeckas XuMus

Komonnnas xumus

MaremaTuka

dusuka

DKoJIOTHS

be3zonacHOCTb )KM3HEAEATEILHOCTH

WnxeHepHas u KOMIbIOTEpHAs rpaduka

[IpukiagHas MexaHuka

[Ipoueccel u anmapaTbl XUMUYECKOW TEXHOJIOTUU

OO6mrast XuMu4YecKasi TEXHOJIOTHUS

Cucrembl ynpaBiaeHUs] XUMUKO-TEXHOJIOTMUECKUMU MTpoLieccaMu
MonenrpoBaHue 3HEPro- U pecypcocOeperaromx mporeccoB
duznyeckas KyabTypa U CIOpT

DJEeKTUBHBIE TUCUUILUIUHBI 10 GU3UYECKON KYIbTYpE U CIIOPTY
BBenenue B nHhopMalmoHHbIE TEXHOJIOTUN

BoruncnurenbHas MaremaTHKa

JlabGopaTtopHbIif IPAKTUKYM MO OPraHUYECKON XUMHHU
[IpombliieHHas 3K0JI0TUs

TeopeTudeckre 0OCHOBBI YHEPIO- U pecypcocOepereHus] B XUMUYECKOIN TEXHOJIOTUU
MarepuanoBesieHue AJisl JHEPTo- U pecypcocOeperaroimx noueccoB XuMUYECKON TEXHOJIOTUI
DNEeKTPOTEXHUKA U MPOMBIIIIJIEHHAs 3JIEKTPOHUKA
WNHcTpyMeHTallbHbIE METO/Ibl XMMHUYECKOIO aHajlu3a B OXpaHE OKpYXKaoUlell cpeapl M paldoHAIbHOM
MCII0JIb30BAHNUU IIPUPOIHBIX PECYPCOB

HNudopmanioHHbIe TEXHOIOTHH

[IpoexTrpoBaHKe MPOLIECCOB U alapaToB XMMUYECKON TEXHOJIOTUN
BBenenue B MeMOpaHHYIO TEXHOJIOTHIO

CTpyKTypHOE MOJIETUPOBAHUE XUMUKO-TEXHOJOTUYECKUX ITPOLIECCOB
bapomemOpanHbIe pOIIECCHI

OCHOBBI IEKTPOXUMUU

Hubdy3nonnsie MeMOpaHHBIE MPOIIECCHI

[IpuHIMIBI OpraHu3auy U yrnpasieHus sueprocoperaromumu XTC
CpoiictBa [IAB u ux npumMeHeHHe B XMMHUYECKON TEXHOJIOTUU
TeopeTnueckne OCHOBBI KOPPO3UHU

DnekTpoMeMOpaHHBIE MPOIIECCHI

Crparerundeckoe MjaaHUpOBaHUE UHHOBALMOHHBIX XUMHUYECKUX
MIPOU3BOJICTB

TexHonorus Boanl

[IpoextupoBanue snepro-pecypcocoeperarommx X 1TC
TexXHUKO-DKOHOMHYECKUN aHaIu3

Kommeprmanuzanus u Tpanchep MHHOBALIMOHHBIX TEXHOJOTUI
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ComnpsixkeHHbIe MEMOPAaHHBIE MPOLIECCHI

TexHo0rus 3alUTHl OT KOPPO3UH

JlaGopaTopHbIif MPAKTUKYM 110 MEMOpPAHHOUN TEXHOJIOTHUHU

JlaGopatopHblii IPaKTUKYM 10 MHHOBAIMOHHBIM MaTepHallaM

KypcoBoit mpoekT mo MemMOpaHHO# TEXHOJIOTHUN

KypcoBoil mpoeKT 1o MHHOBAaIIMOHHBIM MaTepuaiam

VYueOHas IpaKkTUKa: 03HAKOMUTEIbHAS IPAKTHKA

[IpousBoicTBEHHAs IPAKTHKA: TEXHOJIOTHYECKAs (MIPOEKTHO-TEXHOJOTUYECKAs) MPAKTUKA
[IpousBoicTBEHHAs IPAaKTHKA: HAyYHO-HCCIeA0BaTeIbCcKasi paboTa

[IpousBoicTBEHHAs IPAKTUKA: MPEIUIIIIOMHAS TPAKTHKA

Brinosinenue, noAroToBka K Npoleaype 3aliuThl U 3allUTa BEITYCKHON KBAJIM(UKALIMOHHOW paboThI
['paxxmanckast 3anuTa B Ype3BbIYANHBIX CUTYaIIAIX

[lepeBo/1 HAyYHO-TEXHUYECKOH JINTEPATYPHI

Bxoamux B OOII no nanpasienuto noaroroBku 18.03.02 «uepro- u pecypcocdeperaonie npoiecchbl B
XHMHYECKOH TeXHOJIOTHM HepTeXHMUH M OHOTEXHOJOTHMW», NPoduiIs «PalHOHATLHO HCHOJb30BAHHE
CBIPbEBBLIX W JHEPreTHYEeCKMX PECYPCOB)», BHIIIOJHEHbI B BHJE OTAEIBHBIX JOKYMEHTOB, SBIISIOLIUXCS
HeoTbeMJIeMO yacTbhio fanHoi OOIL.

10 METOAUYECKUE MATEPHUAJIBI 1O JMCHHUIIVIMHAM, IPAKTUKAM U TTUA

Metouyeckre MaTepuaibl O TMCHUIUTMHAM, TpakTukam u I'MA (nepeuens qucuumiuH, npakTiuk u A
13 yueOHOrO IJIaHa):

WNHOCTpaHHBIN SA3bIK

Ucropus (Mctopus Poccuu, BceoOmias uctopust)

[IpaBoBeneHHE

duocodus

OCHOBBI PJKOHOMUKH U YIPABIICHUS TIPOU3BOICTBOM
CounanbHO-TICUXOJOTUYECKUE OCHOBBI Pa3BUTHS JTUYHOCTH
OO011ast 1 HeOpraHUYeCcKask XUMHUS

Opraandeckasi XUMus

AnanuTrdeckas XUMHS

duszndyeckas XUMHUS

Konnonguas xumus

MaremaTuka

dusuka

DKoJIorus

be3omacHOCTE KHU3HEACITCIILHOCTH

WNwxenepHas u KoMnbroTepHas rpaduka

[IpuknagHas MexaHuka

[Ipoueccel u anmapaTbl XUMUYECKOW TEXHOJIOTUU

OOmas xuMu4ecKas TSXHOJIOTUs

Cucremsl ypaBJICHHUs] XUMHKO-TEXHOJIOTHYECKUMHU MPOIIECCaMu
MopenupoBaHue SHEPTO- U pecypcocOeperarmmmx mporeccoB
dusnygeckas KyIbTypa U CIIOPT

DONeKTUBHBIE JUCIUIUIUHBI IO PU3NIECKON KYIbTYpPE U CIIOPTY
Brenenue B uHGpOpMaMOHHBIE TEXHOJIOTHUU

BrruucinuTensHas MaTeMaTHKA

JlaGopaTopHbIii MPAKTUKYM 110 OPraHUYECKONW XUMHUHU
[TpombInieHHasT SKOJIOTHS

TeopeTndeckue OCHOBBI YHEPTO- U PECYPCOCOEPEIKEHUSI B XUMHUECKON TEXHOJIOTHH
MartepuanoBeieHHE 7151 SHEPTO- U PECYPCOCOEPETaIONINX MOIIECCOB XUMUUECKOU TEXHOJIOTHHI
DNEeKTPOTEXHHUKA U TTPOMBIITUICHHAS JICKTPOHUKA
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WHcTpyMeHTallbHbIE METO/Ibl XMMHUYECKOI'O aHajiu3a B OXpaHE OKpYXKaloUlell cpeapl M paldoOHAIbHOM
MCII0JIb30BAHNUHU IPUPOJIHBIX PECYPCOB

WNudopmanioHHbIe TEXHOIOTHH

[IpoexTrpoBaHe MPOIIECCOB U aNMapaTOB XUMUYECKONU TEXHOJIOTHU
BBenenue B MeMOpaHHYIO TEXHOJIOTHIO

CTpyKTypHOE MOJIETUPOBAHUE XUMUKO-TEXHOJOTUIECKUX ITPOLIECCOB
BbapomemOpanHbie mponeccsl

OCHOBBI EKTPOXUMUU

Juddy3rnonHble MeMOpaHHbIE TPOLECCHI

[IpuHIMIBI OpraHu3aliy U yrnpasieHus sHeprocoperaromumu XTC
CpoiictBa [IAB u ux npumMeHeHHe B XMMHUYECKON TEXHOJIOTUU
TeopeTnueckne OCHOBBI KOPPO3UHU

DnekTpoMeMOpaHHbIE MPOIIECCHI

Crparerundeckoe MnjaaHUpOBaHUE UHHOBAIMOHHBIX XUMHUYECKUX
MIPOU3BOJICTB

TexHonorus Boanl

[IpoextupoBanue snepro-pecypcocoeperarommx X 1TC
TexHUKO-PKOHOMUYECKNN aHAIIN3

Kommeprmanuzanus u Tpanchep MHHOBALIMOHHBIX TEXHOJIOTUI
ComnpsixkeHHbIe MEMOPAaHHBIE MPOLIECCHI

TexHo0rus 3aUThl OT KOPPO3UH

JlaBopatopHblil IPaKTUKYM 110 MEMOpPaHHOMN TEXHOJOTUN
JlaGopatopHblii IPaKTUKYM IO MHHOBAIMOHHBIM MaTepHaliaM
KypcoBoit mpoekT mo MemMOpaHHO# TEXHOJIOTHUH

KypcoBo¥i IpoeKT 0 NHHOBALIMOHHBIM MaTepHalaM

VY4yeOHas IpaKkTUKa: 03HAKOMUTEIbHAS IPAKTHKA

[IpousBoicTBEHHAs IPAKTHKA: TEXHOJIOTUYECKAs (IIPOEKTHO-TEXHOJIOTUYECKAs) MPAaKTUKa
[IpousBoicTBEHHAs IPAaKTHKA: HAyYHO-HMCCIeA0BaTeIbCcKasi paboTa
[IpousBoicTBEHHAs IPAKTHUKA: MPEJIUIIIIOMHAS TPAKTHKA
Brinosinenue, noAroToBKa K Npoleaype 3aliiuThl U 3allUTa BEITYCKHON KBAJIM(UKALIMOHHON paboThI
I'paxxnanckas 3amuTa B Ype3BbIYaHBIX CUTYaLUsAX

[lepeBo/1 HAYYHO-TEXHUYECKOM JINTEPATYPHI

Bxoamux B OOII no nanpasienuto noaroroBku 18.03.02 «uepro- u pecypcocdeperaoniie npoiecchbl B
XHMHYECKOH TeXHOJIOTHM HepTeXHMUH M OHOTEXHOJOTHMW», NPoduias «PalHOHATLHO HCIOJb30BAHHE
CBIPbEBBLIX M JHEPreTHYECKHX PECYPCOB)», BBIIIOJHEHbI B BHJIE OTAEIBHBIX JOKYMEHTOB, SBIISIOLIUXCS
HeoTheMJIEMOI "acThi0 gaHHoi OOII.

11 PABOYAS NTPOTPAMMA BOCIIMTAHUA

PabGouas mporpamma Bocmmranus, Bxoasmas B OOIl mo wHampasnenuto moarotoBku 18.03.02
«JHepro- M pecypcocOeperamiiue mnpouecchl B XUMHYECKOH TEXHOJIOTMH HedTeXMMUM H
OMOTeXHOJOrun», Npohuib «PaMoHATLHO MCIOJAb30BAHNE CHIPHEBBIX H JHEPreTHYECKHX PECYPCOBY,
BBITIOJTHEHA B BUJIE OT/ICIBLHOTO JOKYMEHTA, SIBJISIONIETOCS HEOTheMeMoi yacThio ganHoi OOII.

12 KAJIEHJIAPHBIN IIJIAH BOCIIUTATEJIbHOM PABOTHI

Kanennmapusiii man BocnuTatenbHONM paboThl, BXxoasamui B OOIl mo HampaBieHHUIO MOATOTOBKU
18.03.02 «JHepro- m pecypcocoeperaionme npoueccbl B XMMHYECKOl TEXHOJOTMH HeTEXUMUH U
OMoTexXHOJOrun», Npoduiab «PaMoHAILHO MCIOJIb30BAHNE CHIPHEBBIX H JHEPreTHYECKHX PECYPCOBY,
BBITIOJTHEH B BUJIE OT/ICTFHOFO-AOKYMEHTa, ABJBHOMErocs HeoThemiemoit qaethtg nannon OOIL.

% JOKYMEHT INOAIINCAH
{ HEKBAJIMONIIMPOBAHHOU
SJIEKTPOHHOMU IO AITMCBIO
[3) Bnaneneu: ®unaros Cepreii Hukonaesuu
H.o. mpopexropa:Ciryx6a mpopekTopa 1o yuaeGHoM 176
pabote
Heiicteurenes: ¢ 26.03.2021 no 26.03.2022
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