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Pa3paboTuriky 0CHOBHOM 06pasoBarensHoi nporpammel (OOII) GakanaBpuara:

JI.T.H., JOLIEHT T.B. KonpkoBa %

0]0)8 OaxanaBpuara paccMOTpeHa U onoOpeHa Ha 3acelaHuu Kadenpsl
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W.o. 3aBeayromiero kadpeapoi
TexHOJIOTHMY HEOPraHUUYECKHUX-BEIECTB U SNEKTPOXUMHUYECKHX IIPOIIECCOB

K.T.H., JIOIIEHT . Jlemernen

CornacoBaHo:
HaYaJIbHUK Y4eOHOro yIpaBJIeHHUs

B.C. MupomHukoB

OOIl 6akanaBpuaTa pacCMOTpeHa ¥ OJOOpeHa Ha 3aceJaHud YYCHOTo COBeTa
«®aKynbTeTa TEXHOJOTMU HEOPTraHUYECKMX BEINECTB W BBICOKOTEMIIEPATYyPHBIX MaTEPHaioB)
nporokos Nel0 ot «19» anpens 2022 .

CoracoBaHo:
3aMecTHTeIb AUPEKTOpa MHCTHTYTa mo HayyHod pabore PI'BYH «MHcTuTyT Qusnyeckoi
XUMHUH 1 31ekTpoxumuu um. A.H. ®pymkunay Poccuiickoi akanemun Hayk (MOXD PAH)
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1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHass mnpodeccuoHAJbHAs o00pa3oBaTejJibHAsI MNPOrpaMMa BbICHIErO
00pa3oBaHusl — MPOrpaMMa MOArOTOBKHU 0aKaJaBpoOB (1ajiee — mporpaMmMa 0akajaBpuara,
OOIl o6axkanaBpuara), peanuszyemas ¢GeaepalbHbIM TOCYJApPCTBEHHBIM  OFOJKETHBIM
0o0pa3oBaTeNbHBIM  yUPSXKICHHEM  BBICHIETO  oOpazoBaHuss  «POCCHICKMI ~ XHMHKO-
TexHoJornueckuit ynusepcurer umenu J[.MI. MenzaeneeBa» B COOTBETCTBUM C (pelepabHBIM
rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM BHICIIETO 00pa3oBaHus — OakalaBpHar IO
HarnpaBjaeHuto monaroroBku 18.03.01 Xumuueckas TexHoJsiorusi, npopuiab TexHoaorusi
HEOPraHMYeCKUX BellecTB, MPEICTABIseT COOOH KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK
o0pa3oBaHUsl U OPraHU3AIlMOHHO-TIEJaTOTHYECKUX YCIOBUN, KOTOPBIN IpEACTaBlIeH B BHJE
y4eOHOT0 IJ1aHa, KaJeHJapHOro yueOHOoro rpaduka, paboyux nporpaMM AMCLUUILUIMH (MOIYyIeil),
OLICHOYHBIX M METOJIMYECKUX MaTepuayioB, pabodeil mporpaMMmbl BOCIHMTAHHUS, KaJEHIAPHOTO
TUIaHA BOCIIUTATEIBHOW PaboThI, ()OPM aTTECTAIUH.

1.2 HopmaTuBHBIE JOKYMEHTHI AJsl pa3padoTku NporpaMmbl 0akajaBpuara 1o
HAINIPABJICHUIO MOATOTOBKH COCTABJISAIOT:

- ®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

- [Mpuka3z MunoOpnaykun Poccum ot 07.08.2020 Ne 922 «O06 yTBepkIeHUH
¢denepasbHOrO TOCYAAPCTBEHHOTO O00pa30BAaTENBHOTO CTaHAApTa BBICHIETO OOpPa30BaHUS —
OaxanaBpuart 1o HampasieHuto noarotoBku 18.03.01 Xumuueckas Texnosaorus (nanee — ®I'OC
BO — 6akanaBpuar 1o HanpasieHuto noarorosku 18.03.01 Xumuveckasi TEXHOJIOTHS);

- [Tpuka3 Muno6puayku Poccun ot 06.04.2021 Ne 245 «OG6 yrBepxnenuu [lopsiaka
OpraHu3allil W OCYIIECTBJICHUS O0pa3oBaTeIbHOM JEATEIBHOCTH IO 00pa3oBaTeIbHBIM
porpaMMaM BBICHIETO 00pa3oBaHus — MporpaMmamM OakaiaBpHara, IporpaMMaM CIIeHHAINTETa,
IporpamMMaM MarucTpaTypbi».

- [Ipodeccuonanbubiit  cranmapr  40.011  «Cpoemmanucr 1o Hay4HO-
HCCJIEIOBATEILCKUM M ONBITHO-KOHCTPYKTOPCKUM pa3pabOTKaM», YTBEP)KICHHBIH MPUKA30M
MunucrepcTBa Tpyia u couuanbHoi 3ammTel Poccuiickoit @enepanuu ot 04.03.2014. Ne 211w1;

- [Ipodeccuonanbubiit  cranmapr 40.117 «CnenmanucTt MO 9KOJIOTHYECKOH
0e30MacHOCTH (B MPOMBILUIEHHOCTH)», YTBEPXKJIEHHBIM Npuka3oM MuHucTepcTBa Tpylda M
counanpHON 3amuThl Poccniickont @enepanuu ot 07.09.2020 Ne 569H.

- IIpodeccuonanbubiit  crangapt  26.006  «Cneumanuct 1o pa3paboTke
HAaHOCTPYKTYPUPOBAHHBIX  KOMIIO3UIIMOHHBIX  MaTEpUajJOB», YTBEPKACHHBIH  MPHUKA30M
MuHuncrepcTBa Tpyaa U counaibHoM 3amuThl Pocecniickoit @enepanuu ot 08.09.2015 Ne604

- ITpodeccuonanbubiit cranaapt 40.136 «Cneumanuct B 00JacTH pa3pabOTKH,
COMPOBOXKACHHUSI U HWHTErpallMM TEXHOJOTMYECKHX IPOLECCOB W MPOU3BOJACTB B 00JIacTH
MaTEpUaIOBEIECHUSI M TEXHOJOTMU MaTEepUaJIOB», YTBEPXKACHHBIN NpuKa3oM MuHHCTEpCTBA
TpyZJa U colranbHoi 3amuTel Poccuiickoit ®enepanuu 25.12.2015 Nel153H.

— Ilpuka3 MunucrepcrBa oOpasoBanusi U Hayku P® ot 23.08.2017 Ne 816 «OG6
yrBepxkaAeHuH [lopsaka nmpUMeHeHHs OpraHu3alusMHU, OCYIIECTBISIOIIMMU 00pa30BaTeNIbHYIO
JeSITebHOCTD, AJIEKTPOHHOTO O0YYeHHs, TUCTAHLMOHHBIX 00pa30oBaTeIbHBIX TEXHOJOTHH MpU
peanu3anuu  00pa3oOBaTENBHBIX TMporpaMM» [DneKTpoHHBIM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO%ES%EA
%NEOWET/ (nata obpamenus: 02.03.2022 ).

— Ilpuka3 MunucrepctBa Hayku M Bbiciiero oOpazoBanusi Poccuiickoit denepanuu,
MunucrepctBa npocsemieHus Poccuiickoit ®eneparnu ot  05.08.2020 Ne 885/390 «O
MPaKTUYECKOW TMOATOTOBKE oOOydammmxcs» [DnekTpoHHBIM pecype]. Pexum  moctyna:
http://pravo.gov.ru/proxy/ips/?docbody=&Ilink _id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obpamenus: 02.03.2022);

— Ilonoxenne 00 opraHu3alMi M HCIOJIB30BAHUHM DJIEKTPOHHOTO OOydYeHus u
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JTUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH MPHU peanu3alii 00pa3oBaTeIbHBIX IPOTPaMM B
denepanbHOM TOCYIAPCTBEHHOM OIOKETHOM 00pa3oBaTEIbHOM YUPEKICHHH  BBICIIETO
obpazoBanus «PoccHCKNN XUMUKO-TEXHOJIOTHYeCKui yHUBepcuTeT uMenu J1.11. MenaeneeBay,
npuHsToe pemieHrneM YdeHoro cosera PXTY um. [I.M. Menaeneesa ot 27.03.2020, npotokon Ne
9, BBeieHHOE B JelicTBue npukazoM pekropa PXTY um. .M. Menaeneesa ot 27.03.2020 Ne 29
oq [D51eKTpOHHBIH pecypc]. Pexxum JIOCTyma:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_ EQIDOT _2.pdf (mara
oOpatuenus: 02.03.2022);

- [TonoxkeHne o0 NPAKTUYECKOH NOATrOTOBKE oOydaroumxcsi B (eaepanbHOM
TOCY/IapCTBEHHOM  OFO/KETHOM — 00pa30oBaTeIbHOM  YYPEXKJICHWU BBICHIETO 0Opa3oBaHUs
«Poccuiickuil XMMHUKO-TEXHOJOornueckuii yHuBepcutetr umenu .M. MeunneneeBay, mpuHSITOE
pemenuem Yuenoro cosera PXTY um. [I.1. Menaeneesa ot 25.11.2020, mpotokon Ne 4, BBezieHO
B neiictBue npukazoM pektopa PXTY wum. JI.W. Menneneea ot 26.11.2020 Ne 117 OJf
[D51eKTpOHHBIN pecypc]. Pexum JIOCTyTa:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_prakt podgotovka 2.pdf
(mata obparenus: 02.03.2022).

I[Ipy ocBoeHMM JUCHMIUIUH M MPAKTUK CTYACHTHl JIOJDKHBI  HCIOJIB30BaTh
uH(OPMAIMOHHBIE W WH(POPMAIMOHHO-00Pa30BaTEIbHBIC PECYpPChl CICAYIONIMX TMOPTAIOB U
CalTOB:

— Cucrema denepanbHbBIX 00pa3oBaTeNbHBIX TOpTaNoB. CHUCTEeMa  OTKPBITOTO
oOpa3zoBanus. Koncantunrossiii nentp MOC OO PO [DnextponHslil pecypc] — Pexum nocrtyna:
http://www.openedu.ru/ (nara o6pamienuns: 02.03.2022).

— Hudopmanmonnas cucrema «EanHoe oKHO AOCTyma K 00pa30BaTEeIbHBIM pECypcamy».
URL.: http://window.edu.ru/ (mara obparmenus: 02.03.2022).

— ®DIIO: coorBercTBHe TpeboBanusM OI'OC [DnekTponHbIi pecype]| — Pexxum gocryma:
http://fepo.i-exam.ru/ (mara o6pamienus: 02.03.2022).

1.3 O0mas xapakTepucTHKa NPOrpaMmMsbl 0akajappuara

Lesab10 nporpaMMbl 6aKaJaBpUaTa SIBISIETCS CO3aHHE [T 00YJaIOIINXCS YCIOBUH IS
nproOpeTeHus: HeOOXOIUMOr0 Uil OCYIIECTBIECHUS MPO(ECCUOHATBHON JesITeIbHOCTH YPOBHS
3HaHWH, YMEHHH, HAaBBIKOB, ONBITA JEATEIFHOCTH M TIOATOTOBKM K 3alIUTE BBITYCKHOU
KBAJTM(PHUKAIIMOHHOMN paboTBhI.

[Tonyuyenue obOpazoBaHusi 1O OOpa30OBATENBLHON MpOrpamMMe BBHICIIETO O00Opa3oBaHUS —
nporpaMMe OakajaBpuara JOMYCKaeTCsl TOJNBKO B 00pa3oBaTeIbHON OpraHU3alMM BBICILIETO
00pa3oBaHus U HAYYHOM OpraHu3anuu (Jajiee — opraHu3aIms).

OOyuenne 1no oOpa30BaTENbHOW MporpamMMe BBICHIErO0 O00pa30BaHUS — MpPOrpaMMme
OakanmaBpraTa B 00pa30oBaTEIbHON OpPraHM3aIlMM OCYIIECTBISETCS B OYHOH, OYHO-3a0YHOU H
3a04HOM Popmax o0ydyeHus. O6beM nporpaMMel OakanaBpuara cocranisieT 240 3a4eTHBIX €IMHHIL
(mamee — 3.e.) BHE 3aBUCHUMOCTH OT (OpMBI OOydeHHs, TMPUMEHSEMBIX 00pa3z0BaTEIbHBIX
TEXHOJIOTUH, peaJn3allii NporpaMMbl OakaiaBpuaTa C MCIIOJIB30BaHHEM CeTeBOH (HopMBlI,
pean3ayy IporpaMMbl OaKalaBpHaTa 10 HHIUBUIYATbHOMY YUeOHOMY TUTaHy.

O0wem mporpammbl OakajgaBpuaTa, peain3yeMblil 3a OMH Y4eOHBII roJl, COCTaBIIET He
O6onee 70 3.e. BHE 3aBHUCUMOCTH OT (OpMBI OOY4YEeHHMs, INPHUMEHSEMBbIX O00pa30BaTEIbHBIX
TEXHOJIOTUH, pealn3alui NporpaMMbl OakajaBpuaTa C MCIIOJIB30BAaHHEM CETeBOH (HopMBl,
peanu3ali MPOrpamMMbl  OakajaBpuaTa 10 WHAWBUAYyaIbHOMY Yy4deOHOMY TuiaHy (3a
UCKITIOYEHHEM YCKOPEHHOTO 00y4YeHHs), a IPU yCKOPEHHOM o0ydeHnn — He 6ornee 80 3.e.

Cpok momydeHus: oOpa3oBaHUsI MO TporpaMMe OakanaBpuara (BHE 3aBHCHMOCTH OT
NpUMEHSEMbIX 00pa30BaTeIbHBIX TEXHOJIOTHIN):

- B 0YHOH (popme 00ydeHus1, BKITF0Yasi KAHUKYIIBI, TIPEAOCTABIISIEMBIE ITOCIIE TPOX 0K ICHHS
roCyJapCTBEHHON UTOTOBOM aTTECTalllu, COCTABIET 4 rojia;
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- B OYHO-3a0YHOM WJIM 3a04HOM (popmax oOydeHHsS YBEIMUYMBAETCS HE MEHEe 4eM Ha 6
Mecs1eB 1 He Oosee yeM Ha | Toj Mo CpaBHEHHUIO CO CPOKOM TOIy4eHHUs] 00pa30oBaHuUsl B OYHOM
dbopme 00yueHus;

- ipu 00y4YEHHH 10 WHAMBUIYATbHOMY y4eOHOMY IIaHy HHBAIUAOB U Uil ¢ OB3 Moxer
OBbITh YBEIMYEH 110 UX 3asBJICHUIO HE OoJiee 4eM Ha | ToJ 110 CPaBHEHMIO CO CPOKOM IOIy4EHHS
00pa30BaHus, YCTAHOBICHHBIM IS COOTBETCTBYIOIIEH (OpPMBI 00ydeHusI.

Opranu3anus caMOCTOSITEIILHO OIpeIeIIseT:

- CpOK moiyueHusi oOpa3oBaHUS MO MporpaMMe OakalaBpwara B OYHO-3a0YHON WK
3a04HON (popMax oO0ydeHus, a TaKXKe 110 UHAWBUIYaIbHOMY y4eOHOMY IUIaHy, B TOM 4HCJE PU
YCKOPEHHOM O0YYCHHH,

- 00beM IporpamMmbl OakajgaBpuaTa, pealu3yeMbli 3a OAUH y4eOHBIN TOI.

[Ipu peanuzanuu nporpaMMbel OakajaBpuaTa OpraHU3allMsl BIpPaBe NPUMEHSTH
3JIEKTPOHHOE 00y4YeHHE, TUCTAHLMOHHBIE 00Pa30BaTeIbHbIE TEXHOJIOIHH.

Peanuzanus nporpaMmsel OakaiaBpuarta ¢ MPUMEHEHHEM HCKIIOUUTEIBHO 3JIEKTPOHHOTO
00y4yeHMsl, AMCTAaHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTUI HE JOIYCKAeTCS.

DNeKTpoHHOE 00yUeHHe, TUCTAaHIIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH, TPUMEHSIEMbIE
npu OOy4eHUM HHBAJIUAOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3]I0pOBbs (nanee —
uHBaMABl u Juna ¢ OB3), nomkHBI mpeaycMaTpuBaTh BO3MOXKHOCTH IpHUEMa-Tiepenavn
UH(pOPMAaLIMKU B IOCTYIHBIX JJIs1 HUX opmax.

Peanmsanmss mporpammbl  OakajaBpuaTa — OCYIIECTBIISIETCS — OpraHH3aluend  Kak
CaMOCTOSITENIbHO, TaK U IIOCPEJICTBOM CETEBOM (POPMBI.

OO6pazoBaTenbpHasi ACATENBHOCTh IO TporpamMme OakaiaBpuara OCYIIECTBISACTCS Ha
rocyJapcTBEHHOM si3blke Poccuiickoit ®enepauuu, €ciii MHOE HE OIPEENIEHO JIOKAJIbHBIM
HOPMATHUBHBIM aKTOM OpPTaHU3AIUH.

CrpykTypa mnporpammbl OakanaBpuara (oOsi3aTenbHas 4acTb; 4acTh, (hopMupyemas
y4aCTHHKaMHU 00pa30BaTeNbHBIX OTHOIICHUH; (paKkymbTaTHBBI) — 3 cooTBeTcTBYIOIEro ®I'OC.

B pamkax nporpamMmMbl OakanaBpuaTa BBIIENAIOTCA 0Os3aTesbHAs 4YacThb M 4acTh,
dopmupyeMasi ydacTHHKaMH OOpa30BaTeNbHBIX OTHOIEHWH. [Ipu pa3paboTke mporpamMmbl
OakanaBpuaTa 0O0ydJarouMcs 00ecreyuBaeTcss BO3MOKHOCTh OCBOCHUS SJIEKTUBHBIX JUCLUIUINH
(Momyneil) u pakyabTaTUBHBIX JUCHUIUINH (MOayel). @aKylIbTaTUBHbIE JUCIUILIMHBI (MOYIIH)
HE BKJIIOYAIOTCS B 00BEM ITPOrpaMMbl OakanaBpHuara.

[IporpamMma GakanaBpuaTa COCTOUT U3 CIEAYIOMIUX OJIOKOB:

- brok 1 «/{ucuunauubl (MOTYITH )

- brok 2 «IIpakTuka»

- bnok 3 «l'ocyaapcTBeHHass HTOTOBasi aTTECTALUS

CrpykTypa nporpammsl 0aKajaBpuara

CtpykTypa nporpaMmbl 6akanaBpuaTa O6beM mporpaMMbl OakagaBpuara
B 3aUETHBIX €IMHUIIAX
binok 1 JucuuniauHel (MOAYIH) He MeHee 180
biok 2 ITpakTHka He MeHee 15
brok 3 ["ocygapcTBeHHAsi HTOTOBasl ATTECTAIUS HEe MeHee 6
O06Bem nporpamMmbl OakasaBprara 240

B Buok 1 «/lucuumnunsl (MOIYSN)» BXOAAT TUCHUIUIMHBL (MOAyniu) mo Quiiocoduu,
ucropun (ucropun Poccumn, BceoOlie HCTOPUM), HMHOCTPAHHOMY SI3BIKY, O€30IaCHOCTH
KHU3HEAESITEILHOCTH, M0 (PU3NYECKON KYJIBTYpe U CIopTy (B 00beMe HEe MeHee 2 3.€., He MEeHee
328 akageMHYEeCKHX YacoB, KOTOPHIE SABIAIOTCS 00s3aTeIbHBIMU JJIs1 OCBOCHUS, HE NIEPEBOISATCS
B 3.€. M HE BKJIFOYAIOTCS B 00BEM MPOTrpaMMBbI OaKaaBpHara, B paMKax AJIEKTUBHBIX JUCITUTUINH
(Momyneit B ouHoil dopme oOyueHus ). JucuurinHbl (MOAYNIH) MO (QU3NYECKONW KyIbType H
CIIOPTY peaTu3yIOTCS B TOPSI/IKE, YCTAaHOBICHHOM opranuzaruei. s mui ¢ OB3 opranuzarus
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yCTaHABIWBAET OCOOBIN MOPSAIOK OCBOCHHS JUCIMIUIMH (MOIYNEH) 1Mo GU3HUYECKON KyJIbType U
CIOPTY C YYETOM COCTOSIHUS UX 3/10POBBSI.

Jst mun ¢ OB3 opranu3anus ycTaHaBIMBAaeT OCOOBIN TMOPSIOK OCBOSHUS IUCITUTLINH
(Momynei) mo (U3NYECKON KyIbType M CIOPTY C YYE€TOM COCTOSHHUS HX 3J0POBBS
(https://www.muctr.ru/sveden/ovz/).

B Baok 2 «IIpaktuka» BXOAAT yueOHasi U IPOU3BOACTBEHHAs IPAKTHKU.

Tunel yaeOHON TPaKTUKH:

- 03HaKOMUTEJbHAS;

Tunsl IpON3BOACTBEHHOMN MPAKTUKH:

- TEXHOJIOTH4ECKasl (IIPOEKTHO-TEXHOJIOTUYECKAs) PAKTHKA,

- IPEAIUIIIIOMHAs TPAKTHKA;

- Hay4YHO-HCCIeI0BaTeNbcKas padora.

Opranu3zanys BbIOMpAeT OAMH WM HECKOJBKO THUIIOB y4eOHOW MPAKTHKU U OIAUH WU
HECKOJIbKO THUIIOB MPOU3BOACTBEHHOW U3 MEPEUHs; BIIPaBe BHIOPATh OJMH WM HECKOJIBKO THIIOB
y4eOHOM MPaKTUKU W (WIHM) MPOU3BOJICTBEHHON MPAKTUKHU (TIPW HAJIIMYWH); BIIPABE YCTAHOBUTH
JOTIOJTHUTEBHBIN TUM (TUIBI) Yy4eOHOH M (MIIM) MPOM3BOJICTBEHHOHN MPAKTHK; YCTaHABIMBAET
00BEMBI MTPAKTUK KAXKAOTO TUIA.

B Baok 3 «I'ocyagapcTBeHHasi UTOroOBasi aTTECTALMS BXOIAT:

- MOATOTOBKA K MPOIIeIype 3alUThI U 3aIUTa BEITYCKHON KBaTU(UKALMOHHONW PabOTHI.

1.4 TpeGoBaHus K NOCTyNawIeMy

TpeboBanusi K MOCTyMaroUEeMy ONpPEeNsoTcs (enepalbHbIM 3aKOHOJATEILCTBOM B
obmactu oOpaszoBanusi, B ToM umcie [lopsakom mpuema Ha oOydeHHE MO 00pa30BaTENbHBIM
mporpaMMaM BBICHIEr0 00pa3oBaHUs — MporpaMmaM OakanaBpuaTa Ha COOTBETCTBYIOLIUI
y4eOHBIN IO/,

2 XAPAKTEPUCTUKA TPO®ECCUOHAJIBHOM JEATEJIbHOCTH
BBIITYCKHHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 OGnactb mnpo(hecCHOHAIBHOW JedaTenbHOCTH U chepa mnpodeccHOHATBLHON
JIeATeTLHOCTH BBIMYCKHUKOB, ocBouBIINX OOII 6akanaBpuara, BKIIOYAET:

26 XumHyecKoe, XUMHKO-TEXHOJOTHUECKOE IMPOU3BOJACTBO (B cdepax: MPOU3BOJACTBA
HEOPraHMYECKUX BEIECTB; IPOU3BOJCTBA XUMHYECKMX HCTOYHMKOB TOKa; IPOU3BOJCTBA
3alIUTHO-E€KOPATUBHBIX MOKPBITHI);

40 CxBo3Hble BUABI IPOGECCHOHATIBLHONW NEATENIbHOCTH B IMPOMBIIUIEHHOCTH (B cepe
OpraHu3allii U MPOBEAECHUSI HAYYHO-UCCIIEI0BATEIbCKUX M OMBITHO-KOHCTPYKTOPCKUX paldoT B
00JaCTH XMMHYECKOTO U XUMHUKO-TEXHOJIOTUYECKOTO MMPOU3BO/ICTBA).

2.2 Tunbl 3afa4 W 3a1a4d NPo(ecCHOHANBHON IEATENIbHOCTH, K KOTOPBIM TOTOBSITCS
BBIIMYCKHUKH B paMkax ocBoeHust OOII OakanaBpuara:

- Hay4YHO-HCCJIEI0BATENbCKUE;

- TEXHOJIOTUYECKHE.

2.3 OObekTamMu NPOPEeCcCHOHATHHON NEATENHHOCTH BBIMYCKHUKOB, ocBouBmnx OOII
OakanaBpuaTa, WM 00J1acThIO (00IaCTsIMU) 3HAHUS SIBIISTFOTCS

- MHUHEPAJIBHOE CBIPbE, XMMMUECKas NPOAYKLHS HEOPTraHWYECKOM M OpraHUMYeCcKOn
TIPUPOJIB;

- IpuOOPHI U METO/IBI ONPEAETICHNUS COCTaBa U CBOMCTBA BEIIECTB U MaTEPUAJIOB B 00JIACTH
poeCCHOHAIBHON JESTENHHOCTH;

- 00opynoBaHHME, TEXHOJOTMYECKHE IMPOLECCHl M TMPOMBIIUICHHBIE CHUCTEMbI IS
MOJIyYEHUsI BEIIECTB, MAaTepUalIOB, M3JENUN, a TakkKe JUIS 3alIUThl OKpYXKaroIled cpelnbl OT
BJIMSIHUS TIPOMBIIIIJIEHHOT'O MTPOM3BO/ICTBA, SHEPTETUKU U TPAHCIIOPTA.

3 CTPYKTYPA ITPOI'PAMMBbI BAKAJIABPUATA
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Conepxanne W OpraHm3anus oOpa3oBaTenbHOrO mporecca mpu peanuszaruu OOl
BbIcIIero oOpa3oBaHusi — OakanaBpuar mo HampasieHuio nmoarotoBku 18.03.01 Xumuyeckast
TEeXHOJIOTUS PETJIAMEHTHPYETCS:

—y4eOHBIM TUIAHOM;

—KaJICHJIaPHBIM Y4eOHBIM TpauKom;

—pabounMu IporpaMMaMu JUCHUTUTHH (MOIYJICH);

—pabounMu IporpaMMaMu IPaKTHK;

—IIPOrpaMMO TOCYIapCTBEHHON UTOTOBOM aTTECTALUH;

—(hOH/1aMHU OLICHOYHBIX CPEJICTB;

—METOJUYECKUMHU YKa3aHUSIMHU 110 cooTBeTcTBYIowIEe OOII;

—paboueii mporpaMMoii BOCIIUTaHHS;

—KaJICH/IapHBIM IUIAHOM BOCIIUTATEIbHON pabOTHI.

3.1 YuebHblii njian

VYueonsiii utan OOIT 6akanaBpuaTa BKIIOYACT IEPEUCHD AUCITUILUIHH (MOTYJICH ), TPAKTHK,
aTTECTAllMOHHBIX HCIIBITAHUM IPOMEKYTOUYHOM M TOCYJAapCTBEHHOM HWTOTOBOM aTTECTalUuU
oOyJaromuxcsi, APyrux BUIOB y4EOHON NEATENBHOCTH C YKa3aHHEeM HMX 00beMa B 3aYeTHBIX
€MHMIIAX, OCIEA0BATEIbHOCTH U PACIPECIICHU 0 NEPHoJIaM 00yUEHHUsI; BbIIEISAETCS 00bEM
KOHTaKTHOM paloThl 00ydYaloIIUXCcs ¢ MpenojaBateneM (MO BHAAaM Y4eOHBIX 3aHATHI) U
CaMOCTOSITEJIbHOW PabOThl OOYYaIOIIMXCS B aKaJeMHUUYECKHX (acTpoHOMHUYECKUX) uacax. [lms
KOKIOW JUCHMILTUHBI (MOIYJsl) M MPAaKTUKH YKa3bIBaeTcs (hopMa MPOMEKYTOUHON aTTecTalluu
o0ydJarouuxcsi.

Y4eOHblif 11aH MPEACTABICH B MPUIOKCHHH.

3.2 Kanennapublii yueOHbIi rpadpuk

[TocnenoBaTenbHOCTh peaNM3alii MPOrpaMMbl OakajaBpuata Mo ToJaM U CeMecTpam
(BKJTFOYAs TEOPETHUECKOE 00YUCeHHE, MPAKTUKH, TPOMEKYTOUHBIE U TOCYAAPCTBEHHYIO HTOTOBYIO
aTTECTaIlM1, KAHUKYJIbI) IPUBOJUTCS B KAJICHIAPHOM Y4eOHOM rpaduke.

Kanenmapuslii yueOHbIN rpad vk NpeAcTaBiIeH B MPUIOKEHHUH.

3.3 Paboune nporpaMMsbl AUCHHUILIMH (MOAYJICH)
B OOIl OakanmaBpuaTa B NPUJIOKEHUU MPEACTABIEHBl BCe paboune MporpaMMbl
JUCLHUIUIMH (MOAYJIEH).

3.4 Paboune nporpaMMsbl NPaKTHK

OOII GakanaBpuara npeycMaTpUBaeT JOCTATOYHBIN U1 (POPMUPOBAHUS, 3aKPEIUICHUS U
pa3sBUTHSI MPAKTUUYECKUX HABBIKOB M KOMIETEHIMH 00beM npakTuku. [IpakTvka npeacraBiser
co0o0il BUJ yueOHBIX 3aHATHUN, HEMOCPEJCTBEHHO OPHEHTHPOBAHHBIX Ha MNPO(eCCHOHAIBHO-
NPaKTUYECKYl0 MOATrOTOBKY oOyuwaromuxcs. IIpakThka 3akperuiser 3HaHMS M yMEHU,
npuodperaeMblie 00yUJaIOLUUMUCS B PE3YJIbTaTe OCBOCHUS TEOPETUUECKUX KYPCOB, BBIpAOAThIBAET
NPAaKTUYECKHE HaBBIKM U CIIOCOOCTBYET KOMIUIEKCHOMY (OPMHPOBAHUIO YHHUBEPCAIbHBIX,
o0mrenpoecCHOHANTBHBIX, MPO(ECCHOHANBFHBIX KOMITETeHIIMK oOydarommxcs. [Iporpammbl
NPaKTUK MPUBECHBI B TPUIIOKEHHU.

[Ipu peanuzanuu OOII 6akanaBpuaTa npeaycMaTpUBaIOTCs CIEAYIOLUIUE BUAbI PAKTUK:

—y4eOHas;

—IIPOU3BOJICTBEHHAS.

3.4.1 YueOHast NpaKTUKa

Tun npakTuKy: 03HAKOMUTEINBHAS.

3anadyeil MpaKTUKU SBISETCS MOJyYE€HUE MEPBUYHBIX NMPOPECCHOHATbHBIX yYMEHUN U
HAaBBIKOB, B TOM UHCJIE€ TIEPBUYHBIX YMEHUH U HABBIKOB HAy4YHO-HUCCIIEI0BATEIbCKON
nesitenbHOcTH. [lpaktuka ocymectsisiercss B PXTY um. JI.W. MenneneeBa Ha kadeape



TEXHOJIOTMM HEOPraHWYEeCKMX BEIIECTB M JIIEKTPOXUMHUYECKMX IpoleccoB. PykoBoncTso
NPAaKTUKOM OCYIIECTBIIAET MpernojaBareib Kadeapbl TEXHOJIOTUH HEOPTaHWYECKUX BELIECTB U
JNEKTPOXUMHUYECKUAX IPOLIECCOB, TEXHUYECKYHO) IOLICPKKY OCYIIECTBIISIOT HHXXEHEPHO-
TEXHUUYECKUH NIEPCOHAII IO Y4eOHOMY IIPOLECCY.

3.4.2 Ilpon3BoACTBeHHAs] IPAKTHKA

Tun npakTuku: TeXHOJIOrHYecKas (IPOEKTHO-TEXHOJIOIHUECKast).

3ajadeil NpaKTUKU SBISETCS IPAKTHUUECKOE O3HAKOMIIEHME W H3Y4YEHME IPOLIECCOB
IpoM3BOJCTBA OCHOBHBIX BuaoB THB, a Takke mnomydyeHue ombiTa HpodeccHOHATBHON
JnesTeNbHOCTH. O3HAaKOMJIEHME C METOJAaMU KOHTPOJIS M YIPaBIEHUS TEXHOJIOIMYECKUMU
nporeccaMu U paboToM TEXHOJIOTMYECKOro 000py10BaHHU.

[IpakTka OCYIIECTBIISETCA Ha NPENIPHUATUAX, C KOTOPBIMH 3aKJIIOYEHBI JOTOBOPBI O
IIPAKTUYECKOMN MOArOTOBKE.

IIpakTrika MPOBOAUTCS B OJHOM M3 NOAPA3ACICHUNA NPEANPUATUNA WIA OPraHU3aLUN, B
YHCJIO KOTOPBIX MOT'YT BXOJIUTh: IPOU3BOJCTBEHHBIE LIEXH, TEXHOJIOTMYECKHUE OTENBI U HAyYHO-
HCCJIEI0BATENIBCKUE LICHTPBI.

3.4.3 HayuHo-uccienoBartebckasi padora

Tun npakTuku: Hay4yHO-HCCIEeI0BaTeNbCcKas padoTa.

3ajaueil Hay4YHO-MCCIEIOBATENbCKOM pabOThl  SBISETCSd M3YyYEHHE KOHKPETHOTO
NPOM3BOJICTBEHHOTO IpoIlecca IO pe3yiapTaraM BBIOpAaHHOTO OO0BEKTa ISl HAy4YHO-
MCCIJIE0BATEIBCKON UM IPOEKTHOM ACSITEIbHOCTH; U3yYEHUE CUCTEMBI YIIPABIECHUS KaueCTBOM
IPOAYKIMH, TEXHUKO-3KOHOMHYECKHX OKa3aTeaeil, MepOnpUsITUNA MO TEXHUKE 0€30IIaCHOCTH U
OXpaHe OKpyXarlleil cpelpl; NpuoOpeTeHue HEeOOXOAMMBIX NPAKTUYECKUX HABBIKOB IS
BBIMIOJIHEHUSI BBIMYCKHON KBalu(ukanuoHHOW paboTel. HayuHo-uccrnenoBarenbckas padbora
ocymectBisiercss B PXTY um. JI.M. MenneneeBa Ha kadeape TEXHOJIOTMU HEOPraHUYECKUX
BEIIECTB U JJCKTPOXUMHUECKUX MPOILECCOB W/MIU B OJHOM W3 MOIPA3ICICHUA MPEATPHITHS,
OpraHM3alnuii, ¢ KOTOPBIMHM 3aKJIIOUEHBl COOTBETCTBYIOIIME JOTOBOPHI O IIPAKTHYECKOHN
IIOATOTOBKE.

3.4.4 IlpenaunioMHasi MPaKTUKAa

Tun npakTuku: MperauIUIOMHas PaKTHKA.

3anavyeil MpakTUKK SBJISIETCS MaKCUMAaJIbHOE MPUOIMKEHUE K BBIIOJHEHUIO BBITYCKHON
KBAJTM(PHUKAIIMOHHON pPaboOThl, T.e. cOOp M H3yueHHE HAyYHO-TEXHHYECKOH HHPOpMAaLUU IO
TEMaTHKE MCCIIEeI0BaHUs, MPOBEJIECHUE SKCIIEPUMEHTOB 10 BBIOPAHHON METOJUKE, aHaIU3 MX
pe3ysabTaTOB U MOJArOTOBKA AaHHBIX JUIs Hanucanus BKP u myOmukariuid.

[IpaxTuka ocymectnisercss B PXTY um. JI.W. Menneneesa u (mim) Ha IpeanpUITHIX, C
KOTOPBIMHU 3aKJIFOYEHBI IOTOBOPBI O IPAKTUYECKON ITOATOTOBKE.

Beibop MecT mpoXokIeHus MpakTHUK JUIsl JIMI C OTPaHHMYEHHBIMU BO3MOXHOCTSMU
3/10pOBbsSI IPOM3BOJUTCS C YUYETOM COCTOSTHHS 3/J0POBbS OOY4YarOUIMXCS U TPeOOBAHUSAMHU IO
JIOCTYITHOCTH.

3.5 IIporpamma rocyaapcrBeHHoii uTorosoi arrecranuu (I'MA)

IIporpaMMa rocyaapcTBEHHOM MTOrOBOM aTTecTalMu siBisierca npuioxenueMm k OOII
OakanaBpuara.

B rocynapcTBeHHYI0 UTOTOBYIO aTTECTALIMIO BXOJAUT BBIIIOJIHEHHE U 3alllUTa BBITYCKHON
KBaJIM(DUKALIMOHHOM paboTHI.

3.6 ®oux ouenovyHbix cpeacrs (POC)

®OC cozmaercs B coorBercTBUU ¢ TpedoBanusimu PI'OC BO pna arrecranuu
00ydJaronmumxcsi Ha COOTBETCTBHE WX YYEOHBIX JIOCTHKEHUH TIMOATANTHBIM TPEOOBAHUSIM
cootBercTByomen OOII 6akanaBpuaTa JIsl MPOBEICHUS BXOJHOTO U TEKYIEro OLICHUBAHUS, a
TaKKe NPOMEXYTOUHOM arrectanmuu oOyyaronuxca. POC sBIsSeTCS COCTAaBHOM YacCThIO



HOPMAaTUBHO-METOJMUYECKOT0  OOEeCIeYeHHs  CHUCTEMbl  OLIEHKM  KadyecTBa  OCBOEHUS
oOyuaromumucs OOII, BxoauT B cocraB OOII GakanaBpuara.

OOC — KOMIUIEKT METOJUYECKUX MaTepHaioB, HOPMUPYIOLIUX MPOLEAYPbl OLIEHUBAHUS
pe3yiabTaToB  OOydYeHHs, T.e. YCTAaHOBJECHUS  COOTBETCTBHS  YUEOHBIX  JOCTHXKCHHN
3alUIaHUPOBAHHBIM pe3ysbTraTaM o0ydeHus u TpedoBanusM OOIIl GakanaBpuara, pabodmx
IIPOrpaMM AMCLMILINH (MOAYJIEH) U MPAKTHUK.

®OC chopMupoBaH Ha OCHOBE KIIFOUEBBIX IPUHIUIIOB OLIEHUBAHMSL:

— BAJMIHOCTU: OOBEKTHl OICHKH JOJDKHBI COOTBETCTBOBATH IIOCTABJICHHBIM IIEIISIM
00y4eHUS;

— HaIeKHOCTU: HCIIOJIB30BaHUE E€AMHOOOPA3HBIX CTAaHAAPTOB M KPUTEPHUEB IS
OLIEHUBAHMsI JOCTH)KEHUI;

— 00BEKTUBHOCTH: pa3HbIe 00yUJaIOUINecs JOKHBI IMETh PABHBIE BOZMOKHOCTH JOOUTHCS
ycrnexa.

®OC no gucuuminHam, npakrukam, ['MA npuBeneHbl B IPUIOKEHHUH.

WNHBasninaaM u nunaM ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSIMM 3/10pOBbsI (II0 MX 3asIBJIEHUIO)
IIPEIOCTaBIIsAETCS BO3MOXKHOCTh 00yueHus no OOII 6akanaBpuara, yunThIBaroIe 0COOEHHOCTU
UX TCUXO(U3UYECKOTO pa3BUTHS, MHIAMBUAYAIbHBIX BO3MOYKHOCTEH M, IpU HEOOXOJUMOCTH,
oOecrnieunBaroIiel KOPPEKIMIO HApYIIEHUI pa3BUTHS U COLIMATIBHYIO aJalTallHIo.



3.7. Pabouasi nporpaMmMa BOCIMTAHUS

Pabouas mporpamMMa BOCHHUTaHUS, pa3padOTaHHAs M YTBEP)KICHHas 0Opa3oBaTeNbHOU
OpraHM3alMeii, ONpeAeasieT KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OCYLIECTBISIEMOM B
00pa3oBaTeNbHONW OpraHU3allMy BOCIHUTATENBHONH pPabOThI MO COOTBETCTBYIOIIEH OCHOBHOM
00pa3oBaTeIbHON IpOrpaMMme:

— LeJ1b, 3a/1a4K, OCHOBHBIE HAIIPaBJIEHUs U TEMbl BOCIIUTATEIbHON pabOThI;

— BO3MOXHbIE (OPMBI, CPEICTBA M METOJbl BOCIMTAHMs, BKJIOYas HCIOJIb30BAHUE
BOCIIMTATEIBHOTO TOTEHIIMAJIA TUCHUIUIMH (MOTyJIel);

— MOAXOJbl K MHAMBHIYyaIM3allUU COJAEP’KAHHUsS BOCIUTAHMS C Y4ETOM OCOOEHHOCTEH
00yJarouxcs;

— nokazaresnu 3((EeKTUBHOCTH BOCIUTATENbHONM paOOThl, B TOM YHUCIIE IUIAHUPYEMbIE
JIMYHOCTHBIE PE3YJIbTAThl BOCIIUTAHUS, U UHBIE KOMIIOHEHTBHI.

3.8. KajenaapHblii I1aH BOCIIMTATEJILHOM PadoThI

Kanennmapuplii 1iaH BOCHUTATEIBHOM palOOThI, pa3pabOTaHHBIA | yTBEPKISHHBII
o0pa3oBaTebHOI OpraHu3aluei, CoAEepKUT KOHKPETHBIH MepedeHb COObITHMM U MEpONpUATUI
BOCIIUTATEIbHON HAIPABICHHOCTH, KOTOpPbIE OPraHU3YIOTCA U INPOBOAATCA 00pazoBaTeIbHOMN
opranuzanyeii M (WIM) B KOTOPHIX 0OOpa3oBaTeibHAs OpTraHU3alMs NPUHUMAET Yy4acTHe, B
COOTBETCTBUM C OCHOBHBIMU HAIPaBJICHUSMHU U TEMaMH BOCIIUTATEIbHON pabOThl, BEIOPAHHBIMU
dbopmamu, cpeicTBaMHU U METOAAMHU BOCITUTAHUS B y4eOHOM TOAY HITH TIEPHOAE O0yUCHHS.

4 PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbI BAKAJIABPUATA

CoBOKYNHBIN 0XHMJaeMbIi pe3yiabTaT oOpa3zoBaHus Mo 3aBepiieHUH ocBoeHus OOl
OakanmaBpuaTa ompejaessercs IpUoOpeTaeMbIMU BBITYCKHUKOM KOMIIETEHLMSAMHU, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHATh 3HAHUS, YMEHUS, HaBbIKM M JIMYHBIE KAaueCTBa B COOTBETCTBUU C
3a7jauaMu Mpo(hecCUOHAIBHON AEATEIbHOCTH.

B pesynbrare ocBoenuss OOIl OakanaBpuaTa y BBINYCKHUKA JOJKHBI OBITH
chopMHpOBaHbI YHUBEpPCaAIbHbIE, 0011IenpodeccuoHanbHble U MPo(hecCHOHaTbHBIE KOMIETEHIUH.

Brimycknuk, ocousmmit OOII, nomken 061anath CaeayOMUMA KOMIETECHITUSIMH.

4.1 YHI/IBepcaJ'll)Hble KOMIICTCHIMHU BBINTYCKHUKOB U HHAUKATOPLI UX TOCTHKCHUS

HanmenoBanune
Kon n HaumenoBanue Kona n HamMeHOBaHME HHIUKATOPA
KaTeropuu (Irpyribl)
VYK noctmkenus YK
YK
VK-1.1 3HaeT METO/IbI IMOKCKa,

KPUTHYECKOIO  aHaJuW3a M CHUHTE3a
uHpOpMallUK, TPUMEHEHUS CHCTEMHOIO
YK-1. Crnoco0eH | moaxoja, OCHOBAaHHOTO HAa  HAy4HOM
OCYILECTBIATh IOMCK, | MUPOBO33PEHUH TIpU  PELIEHUH  3a7ad
KPUTHYECKHI aHAU3 U | MpoecCnoHalbHOM e TeIbHOCTH;

cuare3 wuHpopmamuy, | YK-1.2  VYmeer anamusupoBaTh 3ajady,
MPUMEHSITh BbIJIEJIsAA €€ 0a30BbIE COCTABIISAIONINE;
cucteMHbli  monaxon | YK-1.3 VYmeer HaxoauTh M KpPUTHUECKU
e pellieHus | aHAIU3UPOBaTh uH(pOopMaLuio,
MIOCTABJICHHBIX 33/1a4. | HEOOXOAUMYIO JJIsl PELICHHs TTOCTaBICHHOMN
3ajauy;

VK-1.4 Vmeer omnpenensiTte U OLCHUBATbH
BapHaHThl BO3MOKHBIX pPeLlIEHUH 3a7a4u;

CucremMHOE U
KPUTHUYECKOE
MBIIIJICHUC
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VK-1.5 Bnageer HaBbIKaMH pacCMOTPEHHUS
BO3MOKHBIX BAapHAHTOB pPELICHMs 3aJau,
OLICHMBAHMsI UX JIOCTOMHCTB M HEJIOCTATKOB.

Pazpabotka u
peanu3alysi IpOeKTOB

VK-2. Crocoben
OTIPENIEIATH KPYyT
3a/1a4 B paMKax
MMOCTaBJICHHOM 1SN 1
BBIOMpATh
OIITHMAJIBHBIC
CIOCOOBI KX PEIICHMS,
HCXOMS U3
JNEHCTBYIOLIUX
MPaBOBBIX HOPM,
HUMEIOIIUXCS PECYPCOB
U OrpaHUYEHUN

VYK-2.1 3naer npaBuia 1 yCIOBHOCTH MIPU
BBITIOJIHEHUU KOHCTPYKTOPCKOM
JIOKYMEHTAIUU MPOEKTa;

VK-2.2 3Haet oCHOBBI pacyeTa Ha
MPOYHOCTH, )KECTKOCTh U YCTOMYUBOCTH
3JIEMEHTOB; 000PYOBAaHUS XUMUYECKON
MIPOMBIIIIIEHHOCTH

VYK-2.3 3HaeT TEXHOJIOTMYECKUE PACUEThI
anmnapaToB XUMUYECKOW MPOMBIIIIIEHHOCTH;
VK-2.4 Ymeer onpenensts 0Ku1aeMble
PE3yNbTaThl IPOEKTUPOBAHUSI SJIEMEHTOB
000py1I0BaHUSI XUMHYECKOU
MPOMBINIJICHHOCTH;

VK-2.5 Ymeet onpeaensrs cnocoo
pelieHrs KOHKPETHOU 3a1aui MPOeKTa,
BBIOMpAst ONITUMAIIBHBIN CIIOCO0 U UCXOIs
U3 JEHCTBYIOIIUX MPABUIT U TPAHUYHBIX
YCJIOBUM PH BBIITOJIHEHUH IIPOEKTHON
JIOKYMEHTAIIUU ¥ UMEIOIIUXCSI PECYpPCOB U
OTpaHUYECHUI;

VYK-2.6 YmMeer pemiath KOHKPETHBIE 3aJa4l
IIpoeKTa TpeOyeMoro KayecTna U 3a
YCTaHOBJICHHOE BpeMsl;

VK-2.7 Ymeer nyOau4HO NpeCTaBIATh
pe3yNbTaThl PelIeHUs] KOHKPETHOM 3a7aun
MIPOEKTA;

VK-2.8 Bnaneer ciocobamu 1 mpueMamu
M300paKeHUS DJIEMEHTOB XUMHUYECKOTO
000py10BaHUs B OJHOM U3 rpapuyecKux
CHUCTEM,;

VYK-2.9 Bnaneer MmeTogamMu MEXaHUKU
MPUMEHHUTEIHHO K pacueTaM ammapaToB
XUMHUYECKON TTPOMBINIIICHHOCTH;

VK-2.10 Bnaneer HaBbIKaMU
MPOEKTHPOBAHUS IPOCTEHIIINX aIapaToB
XUMHUYECKOHN MPOMBIILIEHHOCTH.

Komannnas pabora u
TUAEPCTBO

VK-3. Crocoben
OCYIIECTBISTh
COIMATILHOE
B3aHUMOJIEICTBHUE U
peaIn30BBIBATH CBOKO
pOIb B KOMaH/IE

VK-3.1 3HaeT ¥ TOHMMAET OCOOEHHOCTH
MOBEJICHUST PAOOTHUKOB MPETPUATHN
XUMUYECKON MPOMBIIIIEHHOCTH;

VK-3.2 37aeT OCHOBHBIE THITBI COITMAITLHBIX
B3aMMOJASHCTBHN U COIMAILHO-
TICUXOJIOTHYECKUE KPUTEPHH

3¢ (HEeKTUBHOCTH YIPABICHUS KOJIEKTUBOM;
VK-3.3 YMmeeT B3aMOJEICTBOBATE C
JPYTUMU WICHAMH KOMaH/bl, B TOM YHCIIE
y4acTBOBaTh B 0OMeHe HHpopMaIluei,
3HAHUSIMH U ONBITOM;

11



VK-3.4 YMmeer nucrnosb30BaTh COBPEMEHHBIE
COLMAJIBHO-TICUX OJIOTHYECKHE TEXHOIOT I
yIpaBIeHUS KOJJICKTUBOM;

VK-3.5 Brnaneer OCHOBHEIMUA METOJIaMU
cbopa u ananuza nHGOpMaIUH,
CIOCOOCTBYIOIIEH PAa3BUTHIO OOIIIEH
KYJIBTYPBI ¥ COITUATA3AINH TTIHOCTH,
VK-3.6 Bnageer criocodaMu MOTUBALU
YJICHOB KOJIJICKTUBA K TMYHOCTHOMY U
POECCHOHATBHOMY Pa3BUTHIO.

KommyHnukanus

YK-4. Cnocoben
OCYIIECTBISTh
JIETIOBYIO
KOMMYHUKAIUIO B
YCTHOW U MUCbMEHHOMN
¢dopmax Ha
rocyJapCTBEHHOM
s13b1ke Poccuiickon
denepannu u
MHOCTPaHHOM(BIX )
si3bIKe(ax).

VK-4.1 3HaeT 0OCHOBHBIE CIIOCOOBI
COYETAEMOCTH JIEKCUYECKHUX €IUHHUL] U
OCHOBHBIE CJI0BOOOpA30BaTEIbHBIEC MOJICIIH,
PYCCKHE DKBUBAJICHTHI OCHOBHBIX CJIOB H
BBIPAXXEHUI MPOPECCUOHAIBHOMN peuH;
VYK-4.2 3naetT 0CHOBHbBIEC PUEMBI U METO/IbI
pedepupoBaHusl U aHHOTHPOBAHUS
JUTEPATYpPHI MO CIIEUHUATHLHOCTH, IPUEMBI
paboThI C OPUTHHATILHOW JIUTEPATYPOM O
CIIELHATBHOCTH;

VYK-4.3 3Haer nacCUBHYIO U aKTUBHYIO
JIEKCUKY, B TOM 4YHKCIIe, OOLIEHAYYHYIO U
CIIEIUATIbHYIO TEPMUHOJIOTHIO,
HEOOXOIUMYIO JUIsl pEIICHHSI CTaHAAPTHBIX
KOMMYHUKATHUBHBIX 3a7a4;

VK-4.4 YmMmeeT ucnonn30BaTh
MH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIE
TEXHOJIOTUH MPH TIOUCKE HE0OXO0TUMOM
nH(pOpMaIU B MPOIIECCe pelIeHUs
CTaHJapTHBIX KOMMYHHKATUBHBIX 33724 Ha
roCyAapCTBEHHOM M MHOCTPAHHOM SI3bIKAX;
YK-4.5 VYmeer paboTaTh ¢ OpUrHHaIBHON
JIUTEPATYPOU IO CIENUAITTBHOCTH CO
CJIOBapeM;

VK-4.6 Bnageer BeJicHUEM IEIOBOM
MEePENUCKH Ha UHOCTPAHHOM SI3bIKE,
pEUEBOIl 1€ATENbHOCTHIO IPUMEHHUTENBHO K
cdepe ObITOBOI U MpodeccrnoHaIbHON
KOMMYHHKAITIH;

VK-4.7 Bnaneer BeieHreM A€I0BOI
MEPENHUCKH ¢ YUeTOM O0COOEHHOCTEH
CTHJIUCTUKH O(UITHATBHBIX U
HEOPUIMATBHBIX THUCEM, COIIMOKYIBTYPHBIX
paznuuuii B hopmaTe KOpPECMOHACHITUN Ha
rocyAapCTBEHHOM M MHOCTPAHHOM SI3bIKAX;
VYK-4.8 Biianeet HaBbIKaMU peYEBOM
JeSITEeIbHOCTH PUMEHUTETHHO K cepe
OBITOBOM U MPOQecCHOHANTBHON
KOMMYHHKAITUH, OCHOBaMHU MyOIHMYHOM
peun;

VK-4.9 Bnageer 0CHOBHOM MHOS3BIYHOM
TEPMHUHOJIOTHEN CIIEIUaTbHOCTH, OCHOBAMHU
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pedepupoBaHus 1 AHHOTHPOBAHUS
JUTEPaTypHI 110 CHEUUATBHOCTH.

MexKynpTypHOE
B3aUMOJICHCTBUE

YK-5. Cnocoben
BOCIIPUHUMATh
MEXKYJIbTYPHOE
pazHooOpa3zue
oO1ecTra B
COLIMATTFHO-
HUCTOPUICCKOM,
TUYECKOM U
¢dbunocodcrom
KOHTEKCTax.

VYK-5.1 3Haer 0CHOBHBIE 3aKOHOMEPHOCTHU
HCTOPUYECKOI0 MPOLIecca U ATaIb
ucropuieckoro pazsurus Poccuu;

VYK-5.2 3Haer 3THO-KYJIbTYpHBIE U
COLIMAJIbHO-TIOJINTUYECKHE ITPOLIECCHI
CTAHOBJICHUSI POCCUNCKOI
roCyJ1apCTBEHHOCTH;

VYK-5.3 3naer mecto u pois Poccun B
MCTOPUU YEJIOBEUYECTBA U B COBPEMEHHOM
MUDE;

VYK-5.4 3naet oCHOBHbIE pa3/eiibl U
HanpasieHus GuIocopuu, a TAKKe METO/IbI
U TIpUEMBI PHII0COPCKOTO aHaH3a
po0Jem;

VYK-5.5 3naet HpaBCTBEHHbIE [IEHHOCTH,
IPEJCTaBICHUS O COBEPIIEHHOM YEJIOBEKE B
Pa3IMYHBIX KYJIbTYpax;

VK-5.6 YMeeT ocMBICINBATh COIIHAIBHO-
MIOJINTUYECKHE MTPOLIECCHI, COOBITUS U
sBieHus B Poccun 1 MupoBoM coobliiecTse
B UX JIMHAMHUKE U B3aMOCBSI3H,
PYKOBOJICTBYSICh IPUHIUIIAMU HAY4YHOM
00BEKTUBHOCTH U UCTOPU3MA;

YK-5.7 Ymeer ¢hopmupoBats u
apryMEeHTHPOBAHHO OTCTauBaTh
COOCTBEHHYIO MO3UIIHIO 110 Pa3IMYHBIM
npo0GiieMaM UCTOPUH;

VK-5.8 YMmeer noHMMars U aHaJIM3UPOBaTh
MHPOBO33PEHYECKUE, COLIUAIBHBIE U
WH/IMBU/yaJIbHbIE TPOOJIEMBbI COBPEMEHHON
KU3HU;

VK-5.9 YMmeer rpaMOTHO BECTH TUCKYCCHIO,
apryMEHTHPOBAHHO OTCTauBaTh CBOIO
MO3UIUIO 110 3HAYUMBIM (hrustocopckum
npobjemMaM COBPEMEHHOM KHU3HH, ONUPAsICh
Ha HapaOOTaHHBIN B HCTOpUU puiocopuu
MaTepHa;

VYK-5.10 YMeeT KOHCTPYKTUBHO
B3alMOJIEICTBOBATH C JIFOJIBMU C YUYETOM
aHaJIn3a UX COLMOKYIbTYPHBIX
0COOEHHOCTEH B LENIAX YCIEUIHOTO
BBITIOJTHEHUS PO ECCUOHANBHBIX 3a/1a4;
VK-5.11 Brnageer npeacraBieHusMu 00
HCTOPHUU KaK HayKe, OCHOBAMU
MCTOPUYECKOIO MBIIIICHHUS],

VYK-5.12 Brnageet npencraBieHusiMu 00
OCHOBHBIX 3Tanax B UCTOPHH YEJIOBEUECTBA
U X XpOHOJIOTHUH;

VK-5.13 Brnageer HaBbIKaMu aHaJIn3a
HCTOPUYECKHX HCTOYHHUKOB,;
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VK-5.14 Bnageer HaBbIkaMu Gri10copCKOi
KYJBTYPBI JJIs1 BRIPAOOTKH CHCTEMHOTO
IIEJIOCTHOTO B3TJIs1/1a HAa W CTBUTENILHOCTb.

Camoopranuzanus u
caMopasBHTHE (B TOM

YK-6. Cnnocoben
YIIPaBJIATH CBOUM
BpEMEHEM,
BBICTPaMBaTh U
peaM30BBIBATH
TPaeKTOPHUIO
caMOpa3BUTHUS Ha
OCHOBE ITPHUHIIUTIOB
o0Opa3oBaHus B
TEUYEHUE BCEH JKU3HHU.

VK-6.1 3HaeT conpaibHO-
MICUXOJIOTHYECKUE TEXHOJIOTUU PA3BUTUS U
CaMOPa3BUTHS;

VK-6.2 3HaeT CBOM JIMYHOCTHBIC,
CUTyaTHBHBIC, BPEMECHHBIC U IPYTHE
PECypChI M UX MPEIEIbL;

VYK-6.3 YMeeT miiaHupoBaTh U peliaTh
3a/1a4 COOCTBEHHOTO MPOECCHOHATHLHOTO
Y JTMYHOCTHOTO Pa3BUTHS;

VK-6.4 YMmeeT KpUTHUYECKH OIICHUBATH

3¢ (PEKTUBHOCTD UCIIOIB30BAHUS BPEMEHH U
JIPYTUX PECYPCOB MPHU PEIICHUH
ITOCTABJICHHBIX 3a]1a4;

VK-6.5 Bnageer npuemamu aHaiuza
CcOOCTBEHHBIX JACHCTBUIA IPH YIPaBICHUU
KOJUIEKTUBOM U TIPH CaMOOPTaHMU3alINY;
YK-6.6 Bianeet npenoctaBieHHbIMU
BO3MOKHOCTSIMU ISl MPUOOPETEHUSI HOBBIX
3HAHWM M HAaBHIKOB.

VYK-7.1 3naer poib 1 3HaUCHUE
(U3NUECKOil KYIBTYphI B )KH3HH YeJIOBEKA U

4quCIIe oOu1ecTBa; BUbl PU3NYECKUX YIPAKHEHUI;
3/10pOBbECOEPEIKEHUE) HAY4YHO-TIPaKTHUECKUE OCHOBBI (pr3HyecKon
KYJBTYPHI M 3JJ0POBOTO 00pa3a K1U3HHU;
VYK-7.2 Ymeer nonaepKuBath JOHKHBIN
OBEHb ()M3NYECKOH IMOATOTOBICHHOCTH
YK-7. Cnocoben P ¢ A N
Juis o0ecrieyeHHs MOTHOLEHHON
MOJIICPKUBATH . .
o COLIMATIBHON U TPO(heCCUOHATIBHOM
JOJKHBIA YPOBEHB
F— JeSITeIbHOCTH;
VK-7.3 Ymeer ucmnosb30BaTh OCHOBbI
MOJITOTOBJIEHHOCTH N
¢bu3nUecKoil KynbTyphl U1 OCO3HAHHOTO
JUIs 00€ecTIeYeHUsI
o BBIOOpA 3/I0pOBhECOEpEraronux
MOJTHOLIEHHOM %
. TEXHOJIOTUH C y4ETOM BHELIHUX U
COHHAILHOM 1 BHYTPEHHUX YCIIOBHI pealin3a
. BUI W3aIun
npogeccuoHaIbHON YTb YCHOBHI 1
npodecCHOHATBLHOM 1€ TeNbHOCTH;
NeSITeTbHOCTH.
VK-7.4 Bnaneer cpeAcTBaMu U METOIaMH
YKPEIUICHUs 3/J0POBbs, GPU3UIECKOTO
CaMOCOBEPIIIEHCTBOBAHUS; TOJKHBIM
YpOBHEM (PU3NYECKOH MOATOTOBIEHHOCTH
JUTsl ob6ecTrieyeH sl MOJTHOLEHHOM
COLIMANIbHOM U MpodeccHOHANBHOM
JIeSITeTIbHOCTH,
YK-8. Cnocoben
VK-8.1 3HaeT ocHOBHBIE TeXHOC(HEPHbIE
cOo3l1aBaTh U .
OIIaCHOCTH, UX CBOMCTBA U
MOJIIeP)KUBATH B
besonacHocTh . XapaKTEPUCTUKH;
MTOBCETHEBHOM JKU3HU .
KHU3HEEATEIIbHOCTH VK-8.2 3naeT xapaktep BO3ACHCTBUA

U B
npodecCuoHaATbHON
JeSITEIbHOCTH

BPE/IHBIX U OMACHBIX ()aKTOPOB Ha YeIoBeKa
Y IPUPOJHYIO CPENY, METOABI 3ALIUTHI OT
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0e30macHbIe YCIOBHSA
KHU3HEJCATEIIbHOCTH
JUTSL COXPaHEHUS
MIPUPOJHON Cpebl,
obecrieyeHus
YCTOMYMBOIO
pa3BHUTHS O0IIECTBA, B
TOM YHCIIE TIPH YTPO3€e
Y BO3HUKHOBEHUU
Ype3BbIYANHBIX
CUTyalUil U BOEHHBIX
KOH()JIMKTOB.

HUX PUMEHHUTENHHO K chepe cBoei
poeCCHOHATBHON JEATETHHOCTH;
VK-8.3 ¥Ymeer oOecnieunBaTh O€30MacHbBIC
1/u KoM(OpPTHBIE YCIIOBHS TPyaa Ha
pabodeM MecTe, B TOM YHCIIE C TOMOIIBIO
CPEJICTB 3alUTHI,

VYK-8.4 YMmeer BbIABIATH U YCTPAHATh
po0JIEMBbI, CBSI3aHHBIE C HAPYIIICHUSIMU
TEXHHUKHU 0€3011aCHOCTH Ha paboyeM MecTe
MIPUMEHHUTEIBHO K chepe CBOeH
npodecCHOHATLHON IEATEIILHOCTH;
VYK-8.5 YMeeT ocyecTBiIsTh 1EUCTBUSA 110
MPEIOTBPALEHUIO YPE3BBIYANHBIX
CUTYalIUii;

VK-8.6 Bnageer 3aKkoHOIaTEILHBIMU U
HOPMAaTHBHO-TIPABOBBIMH aKTaMH B 00J1aCTH
0€30MacCHOCTH 1 OXPaHbl OKPY’KaroLe
cpenpbl;

VK-8.7 Bnageer crocobamu u
TEXHOJIOTUSIMU 3aIIUTHI B UPE3BBIYAHHBIX
CUTYallUsAX U B YCIIOBUSX BOCHHOTO
BPEMCHH,

VK-8.8 Bnageetr noHATHIHO-
TEPMHUHOJIOTHYECKHUM aIllapaToM B 00JIacTH
0€301aCHOCTH;

VK-8.9 Bnageer HaBBIKAMU
panoHanu3auy MpoecCHOHATbHON
JIEATEIIBHOCTH C IEIbI0 00eCIICUCHHS
0€30MMacHOCTH U 3alIUThl OKPYKaOIIEH
Cpeibl.

VYK-9. Criocoben

VYK-9.1 3naer 1 moHUMAaeT 0COOEHHOCTH
[IOBEIEHUS YICHOB KOJUIEKTHBA C
OTPaHUYCHUSMU TI0 3JI0POBBIO;

HCIIOJIB30BaTh o
6430BLIC VK-9.2 YMeeT B3anMOIeHCTBOBATh C
HNuxaro3uBHas YJIeHAMU KOJIJIEKTUBA C OTPAaHUYCHUSIMH T10
neEKTONIOTUYECKUE
KOMIIETEHTHOCTD . | 3I0pPOBBIO;
3HAHUS B COLIMAIBHON
. | YK-9.3 Bnageer npuemamu aHanuza
U Ipo(ecCHOHANTBHOM . .
cdhepax COOCTBEHHBIX JEHCTBUI MTPU OOIIEHUH C
) YJIeHAMU KOJIJIEKTUBA C OTPaHUYCHUSIMH T10
3JI0POBBIO.
VK-10.1 3HaeT OCHOBEI DJKOHOMHUYECKOU
KYJIBTYPBI, B TOM YHC/IE (GUHAHCOBOI
VK-10. Criocoben YIBTYPBL, ¢
TPaMOTHOCTH;
MIPUHUMATH
DKOHOMUYECKAS VK-10.2 YMmeeT ucnoab30BaTh 3HAHUSA
000CHOBaHHEIE
KyJIbTypa, B TOM OCHOB YKOHOMHWKH TP TIPUHATHU
SKOHOMHUYECKHUE

grcne GuHAHCOBAS
rpaMOTHOCTh

peIHeHI/ISI B pa3J'II/I‘-IHI)IX
o0JacTax
KNU3HCOACATCIIbHOCTH.

00OCHOBAHHBIX PELICHUH B Pa3IUYHbIX
00J1acTIX AESITEILHOCTH,

VYK-10.3 Brnageer HaBbIKaMH BBIOOpa
HKOHOMHUYECKH OOOCHOBAHHBIX PELIEHUI B
Pa3NUYHBIX 00IACTIX KHU3HEESTSIbHOCTH.
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I'paxxnanckas
O3NS

VK-11. Cnocoben
dhopmupoBaTh
HETEPIIUMOE
OTHOIIICHHE K
KOPPYIIIHOHHOMY
MTOBEJICHHIO.

VYK-11.1 3HaeT npaBoBbIE HOPMBI,
(dbopMupyIOlIE HETEPITUMOE OTHOIICHUE K
KOPPYILUOHHOMY TOBEJICHHIO;

VYK-11.2 YMeer peanu3oBbIBaTh
HETEPIUMOE OTHOIICHHE K
KOPPYNIMOHHOMY TOBEJICHUIO B Pa3IMUHBIX
cdepax AesITeTbHOCTH;

VK-11.3 Bnageetr MmeTomamMu
(GhOopMUPOBAHUS HETEPIIUMOTO OTHOIIICHUS K
KOPPYNIHOHHOMY MOBEICHUIO.

4.2 Oﬁmenpocbeccnonanbnble KOMIICTEHIUMN BbIMYCKHUKOB W HHAUKATOPbI HX

AOCTHKECHUS
Haumenosanue
kateropu (rpymmbr) | KO M HaMMCHOBaHHC Kon u naumMeHnoBaHue WHIUKATOPA JOCTHIKEHUS
OIIK OIIK OIIK
OIIK-1.1 3Haer TeopeTHYeCKHEe OCHOBBI OOIICH U
HEOPraHWYeCKOW XMUMHUU M TOHUMAET MPUHIIUIIBI
CTPOCHHMSI BEIECTBA M MPOTEKAHUS XMUMHUYECKUX
MIPOIIECCOB;
OIIK-1.2. 3maer OCHOBBI  KIacCHU(pUKALUU
OPTaHWYECKHUX COCJAMHECHUN, CTPOCHHUE, CIOCOOBI
MOJIyYeHUSI U XUMUYECKHUE CBOWCTBA PA3IMYHBIX
OIIK-1. CriocobeH | KJ1acCOB OPraHWYECKHX COCTUHEHUH, OCHOBHBIE
M3yYaTh, MEXaHU3MbI IPOTEKAHUS OPTaHUYECKUX PEaKIIHii;
aQHAIIM3UPOBATh, OIIK-1.3. 3HaeTr  OCHOBHBIE  3aKOHBI U
HCIIOJIb30BaTh COOTHOILLIEHUS (PU3MUECKON XUMHHM (XUMUYECKON
MEXaHU3MBI TEPMOJMHAMUKH, DJIEKTPOXUMHUHU, XUMHUYECKOMN
XUMUYECKUX PEaKIUid, | KHHETUKH, OCHOBBI (Da30BBIX pPABHOBECHUU U
MIPOUCXOASAIINX B | IEPEXO/IOB), CMNOCOOBI WX TPUMEHEHHUs s
TEXHOJIOTHYECKHUX peIIeHUs] TEOPETUUYECKUX M MPHUKIAIHBIX 3aj1ad,
npoiieccax U | podb (U3NYECKOM XUMHH KaK TEOPETHYECKOTO
EcrecTBeHHO-HayuHas .
HOATOTOBKA OKpY’KalollleM  MHpE, (1)yHI[aMeHTil COBPEMEHHON XUMHUHU U TIPOIECCOB
OCHOBBIBASICh Ha | XUMHYECKOU TEXHOJIOTHH;
3HaHusX o cTpoenuu | OIIK-1.4. 3Haer  OCHOBHBIE  3aKOHBI U
BEILIECTBA, MPUPOJIE | COOTHOLIEHUS TEPMOJAMHAMUKHA TOBEPXHOCTHBIX
XMMHYECKOM CBSI3U W | IBJICHUH, OCHOBHBIE CBOMCTBAa  JIMCHEPCHBIX
CBOMCTBAaxX pa3WYHBIX | CHCTEM, OCHOBHBIE  METOJABl  HUCCJEIOBAHUS
KJIaCCOB ~ XMMUYECKHX | IIOBEPXHOCTHBIX SIBJICHUHN U JUCTICPCHBIX CHCTEM;
3JIEMEHTOB, OIIK-1.5 YmMmeer BBITTOIHATE OCHOBHBIC
COCTMHECHHH, BEIIECTB | XUMUUYECKHUE OTEpaIliu;
U MaTepHaJioB. OIIK-1.6 Ymeer wuCHoiab30BaTh XMMHUYECKUE

3aKOHBI, CIIPABOYHBIC JAHHBIC WU KOJIUYCCTBCHHBIC

COOTHOLIEHUS  OpraHMYEeCKUX  pEarecHToB B
OpraHNYeCcKHUX peaxkuusax IS pelieHus
npodeCCHOHATBHBIX 3a/1a4;

OIIK-1.7 VYmeer mnporHo3upoBaTh  BIUSHHE

pa3INYHBIX (AKTOPOB HA XMMUYECKOE PABHOBECHE,
Ha (a3oBOe paBHOBECHE, HAa pPaBHOBECHE B
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pacTBOpax  BJEKTPOJMTOB, HA  MOTEHIUAI
a1ekTposoB M DJIC rallbBaHMYECKUX 3JIEMEHTOB,
Ha HAMPaBJIEHUE U CKOPOCTh XUMUYECKUX PEaKIIUA;
COCTABJIATh  KHUHETHYECKHUE  ypaBHCHHUS  JJIA

KMHETUYECKU IIPOCTBIX peakuuii,
KJaccu(puupoBaTh 3JIEKTPOIbI u
AIEKTPOXUMUYECKHE LCIIH, IIOJIB30BaThCSA

CIIPAaBOYHOMU JIUTEPATYPOH 1O (HPU3UIECKON XUMHH,
OIIK-1.8  VYmeer 1OpoBOAUTH  pacyeTbl C
HCII0JIb30BaHUEM OCHOBHBIX COOTHOLIEHUI
TEPMOJMHAMUKHN TIOBEPXHOCTHBIX  SIBJICHUH U
pacyeTbl OCHOBHBIX XapaKTEPUCTUK AUCIEPCHBIX
CUCTEM;

OIIK-1.9 Bnangeer TEOpPETUYECKUMHU METOJIAMH
OTHUCAHUsI CBOWCTB MPOCTHIX U CJIOKHBIX BEIECTB
Ha OCHOBE 3JIEKTPOHHOT'O CTPOECHHUS MX aTOMOB U
[I0JI0KEHUS B [Iepnonnueckoit cucTreme
XUMUYECKUX AJIEMEHTOB, H3KCIEPUMEHTATIbHBIMHU
METOAaMH onpeaeneHus (buznueckux u
XUMHUYECKUX CBONCTB HEOPTaHUYECKUX
COCJIMHCHU;

OIIK-1.10 Bnaneer 9KCIIEPUMEHTAIbHBIMU
METOJaMH OPraHUYECKOTO CHHTE3a, METOJAMH
OYMCTKH,  ONpEHCNICHUS  (PU3UKO-XUMHUUIECKUX
CBOMCTB u YCTaHOBJICHUS CTPYKTYPBI
OPraHUYECKUX COCIMHEHUN;

OIIK-1.11 Bnangeer HaBbIKAMU  IPOBEIACHUS
TUTIOBBIX (DU3UKO-XMMHUYECKUX HCCIICIOBAHUM |
HABBIKAMU pEIlIeHUs] TUIOBBIX 3a/Ja4 B 00JNacTu
XUMUYECKOU TEPMOJIMHAMUKH, (hazoBBIX
paBHOBECHI u bazoBbIX epexooB,
AIEKTPOXUMHUU, XUMUIECKON KUHETUKH.

[Tpodeccuonanphas
METO/I0JIOTUs

OIIK-2. Cnocoben
UCIOJIb30BaTh
MaTeMaTHYeCKHe,
¢busnyeckue, GU3NKO-
XUMHAYECKHE,
XUMHUYECKHE METO/IbI
IUTSL pEIeHUs 33124
npodeccroHanbHOI
TeSITeTbHOCTH.

OIIK-2.1 3HaeT ocHOBBI AU(HEepeHINaTBLHOTO U
MHTETPaIbHOT0 UCUHCTIeHUS, U dHepeHInaTbHBIX
YPaBHEHUH, TEOPUU BEPOSITHOCTEN U
MaTeMaTHU4eCKON CTaTUCTUKH;

OIIK-2.2 3HaeT MaTeMaTH4eCKUE TEOPUH U
METO/Ibl, JIEKaI1e B OCHOBE MaTeMaTHUYECKHUX
MOJICIICH;

OIIK-2.3 3HaeT TeXHUYECKHUE U TPOrPaMMHBIE
CpeZCTBa peann3anuy HHPOPMAITMOHHBIX
TEXHOJIOTHI, OCHOBBI pa0OTHI B JIOKAIbHBIX U
r7100AJIbHBIX CETSAX, TUIOBBIE YHCICHHBIE METObI
pelIeHns MaTeMaTUYeCKUX 3aa4d U allfOPUTMBI UX
peann3anuy;

OIIK-2.4 3naer ¢pu3nvyecKkue OCHOBBI MEXaHUKH,
¢bu3uku KonebaHuil U BOJH, FIEKTPHUUECTBA U
MarHeTusma, EeKTPOAUHAMUKH, CTATUCTUYECKOM
(bU3MKN ¥ TEPMOMHAMHKH, KBAHTOBON (PU3UKHU;
OIIK-2.5 YmMeer npoBOAUTH aHANH3 (YHKIIHH,
pelaTbs OCHOBHBIE 3a/1a4¥ TEOPUH BEPOSITHOCTH U
MaTeMaTHYeCKON CTATUCTUKHU, PelIaTh YpaBHEHHsI
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U cucteMbl 1 HepeHInaNbHbIX YpaBHEHHHA
MPUMEHUTEIHHO K PealbHBIM Mpolieccam,
IPUMEHATh MaTEMAaTUIECKUE METO/IbI IIPH
pEIIeHNHU TUIOBBIX MPO(ecCHOHABHBIX 3324,
OIIK-2.6 Ymeet paboTaTh B Ka4ecTBE
M0JIb30BAaTENs IEPCOHATLHOTO KOMITBIOTEPA,
MCII0JIb30BaTh YHCIECHHBIE METObI JJIs1 PELLICHUS
MaTeMaTHYeCKUX 3ajay, UCIOIb30BaTh SI3bIKU U
CUCTEMBI IPOrPAMMUPOBAHUS I PEILICHUS
npodeccuoHaNbHbIX 3a/a4;

OIIK-2.7 YmMeer pemiaTh TUIIOBBIC 334U,
CBsI3aHHbIE, CBSI3aHHBIE C OCHOBHBIMH pa3/ieiaMu
(bu3uKHU, UCTIONB30BaTh (PU3NYECKHUE 3aKOHBI TIPH
aHaJlM3€e U peleHun npodieM npodeccuoHanbHON
JIeSITEIIbHOCTH;

OIIK-2.8 YMeeT ucnoap30BaTh XUMHUECKUE
3aKOHBI, TEPMOJMHAMUYECKHE CIIPABOYHbBIE
JTaHHBIE ¥ KOJINYECTBEHHBIE COOTHOIIEHUS 001el
Y HEOPTaHUYECKOW XUMHH ISl pEIICHUS
poeCCHOHANIBHBIX 337124,

OIIK-2.9 Bnageet ocHoBamMH (yHIaMEHTAIbHBIX
MaTeMaTUYECKUX TEOPUM U HaBbIKaMU
MCIIOJIb30BAaHUsI MATEMAaTUYECKOTO almapara;
METOaMHU CTaTUCTUYECKON 00pabOTKH
nHpopManuu;

OIIK-2.10 Bnageer MmeToamu rmorcka u oOMeHa
uH(popMale B T100aTbHBIX U JOKAIBHBIX
KOMITBIOTEPHBIX CETSIX, TEXHUYECKIUMH 1
IPOrpaMMHBIMU CPEACTBAMU 3aILUTHI
uH(popMaluu npu paboTe ¢ KOMIBIOTEPHBIMU
CUCTEMaMH, BKIII04as IPUEMbl aHTUBUPYCHOU
3aIUTHI;

OIIK-2.11 Brnageer meTogamMu npoOBEICHUS
bu3nYECKUX U3MEPEHUH, METOIaMU KOPPEKTHOMN
OLICHKH MOIPEUIHOCTEN TIPU IPOBEACHUH
(U3HYECKOr0 IKCIIEPUMEHTA.

Anmanraius K
MIPOU3BOJICTBEHHBIM
YCIIOBUSIM

OIIK-3. Cnocoben
OCYIIECTBIISTh
npodeccrnoHabHYIO
JEATETBLHOCTE C
y4eTOM
3aKOHO/IaTEILCTBA
Poccuiickoit
®denepanyu, B TOM
Ypclie B 0071aCTH
SKOHOMUKH U
9KOJIOTHH.

OIIK-3.1 3HaeT OCHOBBI POCCUICKON MPAaBOBOM
CUCTEMBI U POCCHICKOTO 3aKOHOJaTENbCTBA,
IIPABOBBIE U HPABCTBEHHO-ITUYECKHE HOPMBI B
chepe mpodeccroHaNTbHON AeSTENHHOCTH,
OIIK-3.2 3HaeT npaBoOBbIE HOPMBI,
perynupymolire OTHOIICHHE YeJIOBEKa K YeJIOBEKY,
00I1IeCTBY, OKpYXaIOLIEH cpere;

OIIK-3.3 3HaeT OCHOBBI aIMUHHUCTPATUBHOTO,
TPYZAOBOI'O U TPaKJaHCKOI'O 3aKOHO/1aTENbCTBA;
OIIK-3.4 3HaeT OCHOBHBIE KAaTETOPUU U 3aKOHBI
YKOHOMMKH;

OIIK-3.5 3HaeT 0OCHOBBI YKOHOMHYECKOMN
JEATEIBHOCTH NMPEANIPUATHS, €TO CTPYKTYPY U
OTpacleBylo crenuuKy; KIacCUPUKaIUIO
IPEAIPHUATHI 10 IPABOBOMY CTATYCY;
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OIIK-3.6 3HaeT nmoka3aTesld UCTIOIb30BAHUS
MIPOM3BOJICTBEHHBIX pecypcoB U 3 (PEeKTUBHOCTH
JESITEIIBHOCTH TPEATPHUSTHUS;

OIIK-3.7 3Haet comepx’aHue dTANoB pa3pabOTKu
OTICPATUBHBIX TUIAHOB PAOOTHI IEPBUYHBIX
MIPOM3BOJICTBEHHBIX MMOPA3/ICICHHUIA;

OI1K-3.8 3HaeT GakTophl, OMPEICIIIONINe
YCTOHYUBOCTH OHOC(hEphl, XapaKTEPUCTUKH
BO3pACTaHUs AHTPOIIOTEHHOT'O BO3/ICUCTBUS Ha
PUPOY, I100aNbHBIE MPOOIEMbI IKOJIOTUU U
MPUHIUIIBI PAIMOHATIBHOTO IPUPOIOIIOIH30BA-
HUS1, METObl CHI)KEHHUS X035IIICTBEHHOTO
BO3JICHCTBUS Ha Onocdepy, opraHu3aoOHHbIC U
IIPABOBBIE CPEACTBA OXPaHbI OKPYXKAIOUIEH cpeibl,
CIOCOOBI IOCTUKEHUS YCTOMUYUBOTO PAa3BUTHS;
OIIK-3.9 YmMeer ucnonab30BaTh U COCTaBIATh
JIOKYMEHTBI IPABOBOI'0 XapaKTepa, OTHOCSIIUECS K
PO EeCCUOHAIBHON JEATEIHLHOCTH,
MpeaIpUHIMATh HE0OOXOIUMbIE MEPHI K
BOCCTAHOBJICHUIO HAPYIIICHHBIX TPAB;

OIIK-3.10 YMeer peann3oBbIBaTh IpaBa u
CBO0O/IbI YETIOBEKA U IPak/IaHUHA B PA3JIMUHBIX
cdepax KU3HEACSITETbHOCTH;

OIIK-3.11 YMeer ucrnonb30BaTh 3HaHUSI OCHOB
HSKOHOMUKH NP PEHICHUH TPOU3BOJICTBEHHBIX
3ajauy;

OIIK-3.12 YMeeT ocymiecTBIsATh B 00IIEM BUJIE
OIIEHKY aHTPOIIOT€HHOTO BO3ICHCTBUS HA
OKPYXKAIOIIYIO CPEeNly C YIETOM CrieluPUKu
MIPUPOTHO-KIMMATHIECKUX YCIIOBHIA;

OIIK-3.13 YMmeeT ucnonb3oBaTb HOPMATUBHO-
IIPaBOBbIE aKThI IPHU pabOTE C FIKOIOTHUECKON
JIOKyMEHTaI1eH;

OIIK-3.14 Brnageet ocHOBaMH XO35IICTBEHHOTO U
HKOJIOTUYECKOTO MPaBa;

OIIK-3.15 YMmeeT npoBOIUTH TEXHUKO-
HSKOHOMUYECKUH aHAIIN3 WHKEHEPHBIX PEUICHHI;
OIIK-3.16 Brnageetr Mmeronamu pa3paboTKu
MIPOM3BOJICTBEHHBIX MPOTPAMM U TIJIAHOBBIX
3aJIJaHUH JIJIs1 TICPBUYHBIX MPOW3BOICTBEHHBIX
IIOAPAa3ACIICHUN;

OIIK-3.17 Bnageet HaBbIKaMu BbIOOpa
SKOHOMHUYECKH 00OCHOBAHHBIX PEIICHUH C yUeTOM
HMMEIOIINUXCS OTPaHUYCHHUM;

OIIK-3.18 Bnaneer Mmeronamu BbiOOpa
paloHaIbHOIO Crlocoba CHUKEHHS BO3AEUCTBUS

Ha OKPYKAIOIIYIO Cpeny.

OIIK-4. Cnocoben

OIIK-4.1 3HaeT OCHOBBI TEOPUH MEPEHOCA

WNuxxeHepHas u obecreunBaTh UMITYJIbCA, TEIUIA U MACChl; IPUHIIUIIBI

TEXHOJIOTHYECKast MIPOBEACHUE (U3UYECKOT0 MOJIEIMPOBAHUSI XUMUKO-

IIOATOTOBKA TEXHOJIOTMYECKOT0 TEXHOJIOTMYECKUX IPOLECCOB; OCHOBHBIE
mporuecca, YpaBHEHUs IBHKECHHUSI JKUJKOCTEH; OCHOBBI TEOPUH
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HUCIIOJIB30BaTh

TEXHUYCCKHUE CPCACTBA

JUIS. KOHTPOJIS
rapaMeTpoB
TEXHOJOTHYECKOIO
rpoiiecca, CBOMCTB
CBIPbSl U TOTOBOM
IPOAYKLHH,
OCYLIECTBIIATh
HU3MEHEHUE
rapaMeTpoB
TEXHOJIOTMYECKOr 0
rporiecca npu
W3MEHEHUHN CBOWCTB
CBIPbSL.

TEIJIONEepelayi; OCHOBBI TEOPUM MACCOIIEPEAAUHU B
CUCTEMAX CO CBOOOIHOM U HEMOABMKHOMN
rpaHuliei pasnena ¢as; THIOBBIE MPOIIECCHI
XUMHUYECKON TEXHOJIOTUU, COOTBETCTBYIOIINE
anmnaparbl 1 METOJIbl UX pacyeTa;

OIIK-4.2 3Haet MeTo/Abl MOCTPOCHUS
IMIUPUUYECKUX (CTATUCTUYECKUX) U (PU3UKO-
XUMHUYECKUX (TEOPETUYECKUX) MOJIENIe XUMHUKO-
TEXHOJIOTHYECKUX MPOIIECCOB;

OIIK-4.3 3gaeT MeTOabI ONTUMH3AINN XUMHKO-
TEXHOJIOTHYECKUX MPOIECCOB C MPUMEHEHHEM
SMIUPUYECKUX U/ MU PUIUKO-XUMUYECKUX
MOJICNCH;

OIIK-4.4 3naeT OCHOBHBIC MPUHIIUIIBI
OpraHu3aIi XUMHYECKOTO MPOU3BOJICTBA, €T0
UEepapXUUeCKOl CTPYKTYpPBI; 001I1e
3aKOHOMEPHOCTH XMMHUYECKUX MPOIECCOB;
OCHOBHBIC XUMUYECKHE MPOU3BO/JICTBA;

OIIK-4.5 3HaeT 0CHOBBI TEOPHH MpOLECCA B
XUMHUYECKOM PEAKTOPE, METOA0JIOTUIO
MCCIIE0BAHUS B3aUMOJIEUCTBUS IIPOLIECCOB
XUMHUYECKUX MIPEBPAILICHUN U SBJICHUM IepeHoca
Ha BCEX MaCIITa0HBIX YPOBHSIX, METOJUKY BbIOOpa
peakTopa u pacyeTa mpoiecca B HeM; OCHOBHBIE
pEaKLMOHHbBIE TPOLIECCHI U PEAKTOPbl XUMHUYECKOU
1 HEPTEXUMUYICCKON TEXHOJIOTHH;

OIIK-4.6 3HaeT OCHOBHBIE MTOHATUS TEOPUHU
YIPaBJICHUS TEXHOJOTUYECKUMH MPOIECCaMU;
CTaTUYECKUE U TUHAMUYECKUE XapaKTEPUCTUKU
00BEKTOB M 3BEHHEB YIPABIICHUS; OCHOBHBIE BUIBI
CHUCTEM aBTOMAaTUYECKOI'0 PEryJIupOBaHUs U
3aKOHBI YIIPABJICHUS; TUTIOBBIE CUCTEMBI
aBTOMATUYECKOTO YIPABJICHUS B XUMUYECKOM
MIPOMBIIIUICHHOCTH; METOIbI U CPEJICTBA
JIMarHOCTHKU U KOHTPOJIS OCHOBHBIX
TEXHOJIOTHYECKUX MapaMeTPOB;

OIIK-4.7 YMeer onpenenars XapakTep ABUKEHUS
KUJKOCTEN U Ta30B; OCHOBHBIC XapaKTEPUCTHKU
MPOLIECCOB TEIIO- U MAacCOIepeaayl;
PacCUHMTHIBATh MApaMETPhl U BHIOUPATh
anmnaparypy sl KOHKPETHOTO XMMHUKO-
TEXHOJIOTHYECKOTO TIPOIIECcCa;

OIIK-4.8 YMmeert paccuuThiBaTh OCHOBHbBIE
XapaKTePUCTUKH XUMHUUYECKOTO MPoIlecca,
BBIOMpATh PAllMOHATFHYIO CXEMY MTPOU3BOJICTBA
3aJIaHHOTO MPOIYKTAa, OIIEHUBATH TEXHOJIO-
rHYecKyIo 3¢ (HEeKTUBHOCTH IPOU3BOICTBA;
OIIK-4.9 YmMer BbIOpaTh TUII peakTopa 1
paccuUuTaTh TEXHOJIOTUYECKUE MTapaMeTPhl AJIs
3aJIaHHOTO MPOIIECCa; ONMPEACTUTH apaMeTPhI
HauJy4dlIel opraHu3aluy npouecca B
XUMHYECKOM PEaKTOpE;
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OIIK-4.10 YMmeeT onpenensiTb OCHOBHBIE
CTATUYECKUE U TUHAMUYECKUE XapPaKTEPUCTUKU
00BEKTOB; BEIOMPATH PAIIMOHAIBHYIO CUCTEMY
PErYJIMPOBAaHKS TEXHOJOTHYECKOTO MIPOIIecca;
BBIOMPATh KOHKPETHBIE TUIIBI IPUOOPOB /ISt
IMArHOCTHKHA XMMHUKO-TEXHOJOTNYECKOI0
npoiiecca;

OIIK-4.11 YMeeT npuMEHSITh METOIbI
BBIYUCIIMTEIILHON MaTeMaTHKU U MaTEMaTHICCKOM
CTAaTUCTUKH JIJI1 MOACIIUPOBAHUS U ONTUMHU3AINH
XUMHUKO-TEXHOJIOTUYECKHUX MTPOLIECCOB;
OIIK-4.12 Bnageetr MeTogaMu TEXHOIOTHUECKUX
pPacyeToB OTACNIbHBIX y3JI0B XUMHYECKOTO
000opyIoBaHus;

OIIK-4.13 Bnageer npaBuiaMu U CTaHAapTaMU
pa3pabOTKH CXEM aBTOMAaTH3AINH
TEXHOJIOTHYECKHUX MPOIIECCOB;

OIIK-4.14 Brnageer meTonaMu pacyeTa v aHaJIn3a
MIPOIIECCOB B XUMHYECKUX peaKkTopax,
OTpeIeTICHUsI TEXHOJIOTUUECKHUX MOKa3aTeNeH
mpoIiiecca; METoIaM1 BBIOOpa XUMHUYECKUX
PEaKTOpOB;

OIIK-4.15 Brnageer meTonamu yrpaBJiaeHUs
XAMHKO-TEXHOJOTHYSCKUMH CUCTEMaMU U
METOJIaMU PEryJIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB;

OIIK-4.16 Binaneet nakeTaMy NMpUKIagHBIX
MporpamMm JJisi MOJETUPOBAHUSI XUMUKO-
TEXHOJIOTHYECKUX MPOLECCOB.

Hayunslie
UCCIIEIOBaHUS U
pa3paboTku

OIIK-5. Criocoben
OCYIIECTBIISTh
IKCIIEPUMEHTAIIbHBIC
HCCIIEIOBAHUS
HCIIBITAaHUS 10
3aJITaHHON METOJIHKE,
MIPOBOJTUTH
HaOJIOACHUS U
HU3MEPEHUS C YUETOM
TpeOOBaHUI TEXHUKHU
0e30IMacHOCTH,
oOpabaTsIBaTh U
UHTEPIPETUPOBATH
9KCIICPUMEHTAIbHBIC
JIAaHHEIE.

OIIK-5.1 3HaeT OCHOBHBIE METOBI U IPUEMBI
npo0ooTdopa 1 MpoOOMOATOTOBKU
aHAJM3UPYEMbIX O0BEKTOB, METO/IbI PA3/IEIEHUS U
KOHIEHTPHUPOBAHUSI BEILIECTB;

OIIK-5.2 3HaeT TeOpETUUYECKUE OCHOBBI U
HNPUHIUIBI XUMHUYECKUX U (PU3UKO-XUMHYECKHX
METOJIOB aHAJIN3a — AIEKTPOXUMHUECKHUX,
CHEKTPAIbHBIX, XpPOMAaTOT papUUECKHX;
OIIK-5.3 3HaeT MeToab! UACHTU(DHUKAIIH
MaTEMaTHYECKHUX ONHUCAHUI TEXHOJIOTUYECKUX
MIPOLIECCOB Ha OCHOBE IKCIEPUMEHTAIbHBIX
JTaHHBIX;

OIIK-5.4 Ymeet BpIOpaTh METOJI aHATIM3A JIJIS
3aJIJaHHOM aHAJIMTUYECKOM 3a/1a4u;

OIIK-5.5 YMmeer npuMEHATh METOIbI
BBIUHCIIUTEIBbHON MaTEMaTUKN U MaTEMAaTHYECKOU
CTaTHCTUKH ISl 00pabOTKH pe3yIbTaTOB
AKCIIEPUMEHTA;

OIIK-5.6 Bnaneer MeTogaMHu MaTeMaTUUECKOU
CTaTUCTHKH JI1 00pabOTKU Pe3yIbTaTOB
aKTUBHBIX U ACCUBHBIX SKCIIEPUMEHTOB.
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Nudopmannonto-
KOMMYHHKAITIOHHBIC
TEXHOJIOTUH IS
npodeccnoHaTBLHOMI
TS TeTbHOCTH

OIIK-6. Cniocoben
MMOHUMATh TPUHITAIIBI
paboThl COBPEMEHHBIX
MH(POPMAIMOHHBIX
TEXHOJIOTHI 1
WCIOJIb30BATh UX IS
pelieHus 3a1a4
npodeccrnoHabHOM
JeSITeNIbHOCTH

OIIK-6.1 3naeT u cobt0gaeT HOPMBI
nH(pOpMaIMOHHOM 0€30MacCHOCTH B
npodecCHOHATLHON IeATEIILHOCTH;

OIIK-6.2 Ymeert pemiaTh HHKEHEPHO-TEXHUYECKUE
3aJla4M U 33J]a4d BEIYUCIUTEIILHON MaTeMaTHKU C
MIPUMEHEHHUEM COBPEMEHHBIX IPOrPaMMHBIX
KOMIUIEKCOB U SI3BIKOB IPOTPAMMHUPOBAHUS;
OIIK-6.3 Bnaneer coBpeMEeHHBIMU
UH(OPMAIMOHHBIMU TEXHOJIOTUSMH TIPH cOope,
aHanu3e, 00pabOTKe W MpEeCTaBICHUN
uHpopMauu
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4.3 IIpodeccnonanbubie KOMIIETeHIIM U BbINYCKHUKOB " HHIUKATOPBI 170.¢ AOCTHKEHUS
OcHoBaHue
3agaua § OBLEKT HIH OBIACTE Ko u Kona u HaumeHnoBanue (mpodeccroHaIbHBII
npoecCuOHATBLHOM WHJUKATOpa JOCTUKEHUS CTaHJapT, aHAJIU3 OMBITA)
3HAHUS HanmeHoBanue [1K
NEITEILHOCTHU [IK O0600111eHHBIE TPYIOBBIC
byHKIIUU
Tun 3aga4 npogecCHOHAIBbHOM 1eATEJILHOCTH: HAYYHO-HCCJIe0BATEIbCKHU I
Beinonuenue XHUMHYECKOE, XUMUKO- ITIK-1 Cnocoben [IK-1.1 3naer nopsaok Amnanus TpeboBaHU K
(byHIaMeHTAJIbHBIX U TEXHOJIOTUYECKOe OCYIIECTBIISATh OpraHu3alui, npodeccuoHaNbHBIM
MIPUKJIATHBIX paboT MIPOU3BOJICTBO; TEXHOJIOTHYECKU I MJIAaHUPOBAHUS U KOMIIETCHIIMSIM,
MTOMCKOBOTO, MIPOLIECC B COOTBETCTBUU | TPOBEICHUS MPEIbSABISIEMBIM K
TEOPETHUYECKOTO 1 CKBO3HBIE BUJIBI C perjJaMeHToOM U TEXHOJIOTHYECKOTO BBIITYCKHUKAM HaIpaBJICHUS
AKCIIEPUMEHTAILHOTO npodeccnoHanbHOM UCIIOJIb30BaTh npolecca. MOATOTOBKH Ha PBIHKE TPYAa,
XapakTepa C UEIbI0 JESITETbHOCTU B TEXHUYECKHUE CPEACTBA [IK 1.2 Ymeer 00001IeHEe 3apyOeKHOTO

ONpeeIeHUs TEXHUYECKUX
XapaKTEPUCTUK HOBOMN
TEXHUKH, & TAKKE
KOMILIEKca padoT 1o
pa3paboTke
TEXHOJIOTMYECKOU
JOKYMEHTAI1H.

MIPOMBIIIIJICHHOCTH (B
cdepe opraHu3auu u
MIPOBEICHUS] HAYYHO-
MCCIIEIOBATENLCKUX U
OTBITHO-KOHCTPYKTOPCKUX
pabot B obactu
XUMHUYECKOTO M XUMHKO-
TEXHOJIOTUIECKOTO
IIPOU3BOJICTBA).

JUIs1 U3BMEPEHUs
OCHOBHBIX ITapaMETPOB
TEXHOJIOTUYECKOTO
npouecca, CBOMCTB
CBIPbS U NMPOAYKLIHUH.

UCIIOJIb30BaTh TEXHUYECKUE
CPEICTBA 711 U3MEPECHHUS
OCHOBHBIX IIapaMeTPOB
TEXHOJIOTMYECKOT 0
Ipoliecca, CBOMCTB ChIPbS U
MPOAYKIIUH.

TIK-1.3 Bnaneet HaBBIKAMH
OCYIIECTBIISATh
TEXHOJIOTMYECKUH TIpoLecc
B COOTBETCTBHUH C
PErJIaMEHTOM.

OIbITa, IPOBEICHUS
KOHCYJIBTAIIUH C BEAYIUMHU
paboTonaTensamu,
00BETMHCHUSIMA
paboTtonareneit oTpaciu, B
KOTOpOM BOCTpeOOBaHbI
BBIITYCKHUKHU B paMKax
HaIpaBJIEHUS IOJITOTOBKHU.
[TpodeccrnonanbHbIit
crangapt 40.011
«CrenuanucT mo Hay4Ho-
UCCIIEIOBATENbCKUM U
OIIBITHO-KOHCTPYKTOPCKHUM
pazpaboTkamy,
YTBEPKJIEHHBIN TPUKA30M
MuHuncrepcTBa Tpyaa u
COLMAJIbHOM 3alUThI
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Poccutickoit denepanuu ot
04.03.2014 Ne 121 H,
O06o0061eHHas TpynoBas
byHKIHS

A. IlpoBenenue Hay4HO-
UCCIIEIOBATENBCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTJEIbHBIM
paszenam TEMBI.

AJ/02.5. OcyiecTBiieHue
BBITIOJTHEHUS 3KCIICPUMEHTOB
1 opopmIleHUs Pe3yabTATOB
HCCIIEI0BAaHUH U pa3padOTOK.
(YypoBeHb KBaTU(pHUKAIUU — 5).
[TpodeccrnonanbHbIM
CTaHIapT

Brimosinenue
(byHIaMEHTABHBIX U
MPUKIIAJHBIX paboT
MTOUCKOBOTO,
TEOPETUYECKOT0 U
AKCIEPUMEHTAIHHOTO
XapakTepa ¢ LeJbIo
OTIpeIeIICHUS] TEXHHYECKIX
XapaKTepUCTHK HOBOU
TEXHUKH, & TAKXKe
KOMILIeKca paboT 1o
pa3zpaboTke
TEXHOJIOTUYECKOI
JTOKYMEHTAITHH

XI/IMI/I‘leCKOC, XUMHKO-
TEXHOJIOTHYCCKOC
IIPpOU3BOJACTBO

CKBO3HBIE BUIBI
npogecCuoHAITbHON
JeSITEeIbHOCTH B
MIPOMBIIIJIEHHOCTH (B
cdepe opranuzauu u
MIPOBEJICHUS HAYIHO-
HCCIIEeIOBATENECKUX U
OITBITHO-KOHCTPYKTOPCKHUX
pabot B oOmactu
XUMHYECKOTO U XHMHKO-

[1K-2 I'oToB u3y4ars
HAy4YHO-TEXHUYECKYIO
UH(pOpMaLHIO,
OTEYECTBEHHBIN U
3apyOeKHBIN OIBIT IO
TEMaTHKE UCCIIEOBAHUS

[1K-2.1 3Haet nopsiok
BBICTPAWBAHUsI JJOTUYECKUX
B3aUMOCBSI3€H MEXIY
pa3IUYHBIMHU
JUTEPATYPHBIMU
HCTOYHUKAMU

[IK-2.2 Vmeer
OCYIIECTBIISTH TIOUCK,
00paboTKy U aHaU3
Hay4YHO-TEXHUYECKOMN
UHpOpPMAaLIUH 110 POdUITIO
BBITIOJTHSIEMO paboThI, B
TOM YHCJIE C IPUMEHEHUEM
COBPEMEHHBIX TEXHOJOTHI1

Amnanu3 TpeGoBaHUN K
poecCHOHATTLHBIM
KOMIIETSHIIHSIM,
MIPEIBSABISEMBIM K
BBITYCKHUKAM HaIPaBJICHHS
MMOJATOTOBKH HAa PBIHKE TPY/a,
0000111eHuEe 3apy0eKHOTO
OITBITA, IPOBEICHUS
KOHCYJBTAINI ¢ BEAyIIUMU
paboToaaTensimMu,
00BETMHEHUSMU
paboToaaTenei OTpaciu, B
KOTOPO# BOCTpeOOBaHBI
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TEXHOJOTHYECKOTO
MIPOM3BOICTBA).

TIK-2.3 BnaneeTr HaBLIKAMHA
oOparieHus ¢ Hay4YHOH 1
TEXHUYECKOMN JTUTEpPATypOu

BBIITYCKHUKH B paMKax
HaIpaBJIEHUs TOJITOTOBKHU.
[TpodeccrnonanbHbIA
cranzapt 40.011
«CrenuanucT mo Hay4Ho-
UCCIIEIOBATENLCKUM U
OTIBITHO-KOHCTPYKTOPCKHUM
pazpaboTKamy,
YTBEPKICHHBINA IPUKAZ0M
MunucrepcTBa Tpyia u
COLIMAJIBHOM 3aIATHI
Poccuiickoit deneparuu oT
04.03.2014 Ne 121 H,
O60061eHHas TpynoBas
byHKIUSA

A. IlpoBenenue Hay4HO-
HCCIICIOBATEIILCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3pabOTOK MO OTACIbHBIM
paszaenaM TEMBI.

AJ/02.5. OcyecTBiieHue
BBITIOJTHEHUS KCTIEPUMEHTOB
1 opopmIIeHHUs PE3yIbTaTOB
UCCIEeIOBaHMM U pa3paboToK.
(YpoBeHb KBaTUpHUKAIUHU — 5).

Brinonnenue

XI/IMI/I‘IGCKOC, XHUMHUKO-

[1K-3 Criocoben

T1K-3.1 3HaeT OCHOBHEIE

Ananu3 TpeboBaHuil K

(byH1laMEHTaJIbHBIX U TEXHOJIOTHYECKOE IIPOBOJIUTH AHAJIN3 MIPUHLIAIIBI, METOJIbI U podeccuoHaIbHBIM
MPUKIIAJHBIX PaboOT IIPOU3BOJICTBO CBIpBSI, MAaTEPUAJIOB U (opMBI KOHTPOJIS KOMIIETEHLIMSAM,

ITOMCKOBOTO, TOTOBOM MTPOIYKIIHH, TEXHOJIOTMYECKOTO MIPEABSBISIEMBIM K
TEOPETUYECKOIO U CKBO3HBIE BUJBI OCYIIECTBIATH OLEHKY rporecca U KayecTsa BBIITYCKHMKAM HaIlpaBICHUS
HKCIIEPUMEHTAIBLHOTO npo¢eCCHOHAIbHON pEe3ynbTaTOB AHAJIN3A MPOYKIIMH ITOATOTOBKH HA PBIHKE TPYyAQ,
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XapakTepa ¢ LeJbIo
ONnpeeeHUsI TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHUKH, & TAKKE
KOMIUIEKca paboT 1o
paszpaboTke
TEXHOJIOTUYECKOU
JOKYMEHTalUU

JeSITEIIbHOCTH B
MPOMBIIIIICHHOCTH (B
cdepe opraHu3anuu u
MPOBE/ICHUST HAYYHO-
UCCIICI0BATEIbCKUX U
OIIBITHO-KOHCTPYKTOPCKHX
pabot B obmactu
XUMHAYECKOTO M XUMHKO-
TEXHOJIOTHYECKOTO
MIPOM3BOICTBA).

T1K-3.2 YMmeer oLleHUTh U
UHTEPIPETHPOBATH
MOJIY9E€HHBIC PE3YIIbTATHI

IIK-3.3 Bnageer
COBPEMEHHBIMU METOJIAMH
aHaJln3a ChIPbA,
MaTepUaJioB U KayecTBa
FOTOBOM MPOAYKIIUU

00001eHue 3apy0eKHOTO
OIIbITa, IPOBEJICHUS
KOHCYJIbTAllUH C BEAYIIUMHU
paboToaaTensimMu,
00BETMHEHUSIMU
paboTonaTeneit orpaciu, B
KOTOPO# BOCTpeOOBaHBI
BBIITYCKHUKH B paMKax
HaNpaBJICHUS TOATOTOBKH.
[TpodeccnonanbHbIN
crangapt 40.011
«CrenuanucT mno Hay4Ho-
HCCIIEIOBATEIIBCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pa3zpaboTkamy,
YTBEPKACHHBIN PUKA30M
MunucrepcTBa Tpyaa u
COLIMAJIbHON 3aIUTHI
Poccuiickoit denepanuu ot
04.03.2014 Ne 121 #,
O060061eHHas TpynoBas
byHKIISA

A. TlpoBeaeHnue Hay4yHO-
HCCIIEI0BATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pa3pabOTOK MO OTACIIbHBIM
paszenam TEMBI.

AJ/02.5. OcyecTBiieHue
BBINOJIHEHUS SKCIIEPUMEHTOB
1 opopmIIeHHUs Pe3yIbTaTOB
UCCIIeIOBaHU U pa3paboTOK.
(ypoBeHb kBamupuKaum — 5).
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Brinosinenue
(byHIaMeHTaJIbHBIX U
MPUKIIAAHBIX PadoOT
IIOMCKOBOTO,
TEOPETUYECKOTO U
JKCIEPUMEHTAIBHOTO
Xapakrepa ¢ Lelblo
ONnpeeleHUsI TEXHUYECKUX
XapaKTEPUCTUK HOBOMI
TEXHUKH, & TAKKE
KOMILIEKCa padoT 1o
pazpaboTke
TEXHOJIOTHYECKON
JOKYMEHTalUU

XHUMHUYECKOE, XUMHKO-
TEXHOJIOTHYECKOE
MPOU3BOACTBO

CKBO3HBIE BUIBI
npoeCCHOHATLHON
JeSITEIbHOCTH B
MPOMBIIIIICHHOCTH (B
cdepe opraHu3anuu u
MIPOBE/ICHUS HAYYHO-
HCCIICIOBATEIILCKUX U
OIBITHO-KOHCTPYKTOPCKUX
pabot B obmactu
XUMHAYECKOTO M XUMHKO-
TEXHOJIOTHIECKOTO
MTPOM3BOJICTBA).

[1K-4 Cnocoben
BbIOMpATh METOA
Hay4YHOI'O
MCCIICIOBaHMSI, UCXOIS
U3 KOHKPETHBIX 33]ad,
OpPraHU30BBIBATH €TO
OCYILIECTBIICHUE U
aHATM3UPOBATh
pe3yibTaThl C
UCTIOJIb30BaHUEM
COBPEMEHHBIX METO/I0B
00paboTKHU JaHHBIX,
0(OPMIIATH MOJTyYCHHbIE
pe3yJbTaThI B BUIE
0TYETa, HAYYHOU
nyOJIuKaIum, 10KIaja,
TOTOBUTH (IO
PYKOBOJICTBOM)
JIOKYMEHTBHI K
MaTeHTOBAHUIO,
0(opMIIEHHIO HOY-Xay

11K-4.1 3naer
COBPEMEHHBIC IMOIXO0JIBI K
Hay4HOMY UCCJIEI0BAHUIO

[1IK-4.2 Ymeet opopMisTh
MOJIyYEHHBIE PE3YJIbTaThl B
BHUJIE OTUETA, HAYYHOU
myOIHUKaIK, TOKIaaa

Amnanus TpeboBaHui K
npodeccuoHaNbHBIM
KOMIIETEHIIMSIM,
MPEABSBISIEMBIM K
BBIIIYCKHMKAM HalpaBJICHUs
MIOATOTOBKU HAa PBIHKE TPyAa,
00001IeHue 3apy0eKHOTO
OIbITa, IPOBEICHUS
KOHCYJIbTAllUH C BEAYIUMHU
paboTonaTensimMu,
00BETMHCHUSIMA
paboTonaTeneii orpaciu, B
KOTOpOM BOCTpeOOBaHbI
BBIITYCKHUKH B PaMKax
HaIpaBJIEHUS IOJITOTOBKHU.
[TpodeccnonanbHbIn
crangapt 40.011
«CrenuanucT mno Hay4Ho-
UCCIIEI0BATEIbCKUM U
OIIBITHO-KOHCTPYKTOPCKHUM
pazpaboTkamy,
YTBEPKACHHBIN IIPUKA30M
MununcrepcTBa Tpyaa u
COLMAJIbHOW 3aI[UThI
Poccuiickoit denepanuu ot
04.03.2014 Ne 121 H,
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I11K-4.3 Bnaneetr
COBPEMEHHBIMH METOJIaMHU
00pabOTKU TaHHBIX

O06o00mieHHas TpyaoBast
byHKIHS

A. IlpoBenenue Hay4HO-
UCCIIEIOBATECILCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboOTOK MO OTACITHHBIM
paszenam TEMBI.

AJ/02.5. OcyiecTBiieHue
BBITIOJTHEHUS 3KCTICPUMEHTOB
1 0(hopMIICHUS pe3yJIbTaTOB
HCCIIEI0BAHUM U pa3padOTOK.
(YypoBeHb KBamU(pHUKAIUT — 5).

Beinonuenune
(byHIaMEHTaJIbHBIX U
MPUKJIaJHBIX pabOT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO
XapakTepa ¢ LEeIbIo
OIIpEAEIIEHUS TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHHKH, a TAKKE
KOMILIEKca pabdoT 1o
pa3paboTke
TEXHOJIOTHYECKOMN
JOKYMEHTaluu

XUMUYECKOE, XHMHKO-
TEXHOJIOTHYCCKOE
MPOU3BOACTBO

CKBO3HBIE BUJIBI
npodeccnoHanbHOM
JeSITeTbHOCTH B
MIPOMBIIIJICHHOCTH (B
cdhepe opraHuzanuu u
MIPOBEJICHUS] HAYYHO-
WCCIIEIOBATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B obactu
XUMHYECKOTO U XUMHUKO-
TEXHOJIOTUIECKOTO
IIPOU3BOJICTBA).

[1K-5 Cnocoben
pa3pabarbiBaTh U
BHEAPATH
WHHOBAI[IOHHBIC
TEXHOJIOTUIECKHEC
MPOIIECCHl B 001acTH
[OJIyYEHHUS U
MCIIONIb30BaHUS
HCOPTaHUYCCKUX
BEIIECTB U MaTEPHUAaJIOB

[IK-5.1 3naer ¢usuxo-
XUMHYECKHE OCHOBBI
TOJTYYCHUS U
UCTIOJIb30BaHUS
HEOPraHMYECKUX BEIIECTB
Y MaTepUaJIOB

[IK-5.2 Ymeer
POU3BOIUTH MIOMCKOBBIE
paboThI A1 pa3paboTKH
HOBBIX METOJ/IOB
IIPOU3BOJCTBA U
WCIIOJIb30BaHUS
HCOPraHNYCCKUX BCIUICCTB
Y MaTepuajoB

AHanu3 TpeboBaHM K
npodeccuoHaNbHBIM
KOMIIETCHIIMSIM,
MPEIbSABISIEMBIM K
BBIITYCKHUKAM HaIpaBICHUS
MOATOTOBKU Ha PBIHKE TPyAa,
000011eHEe 3apy0eKHOTO
OMbITa, TPOBEICHUS
KOHCYJIbTAIIUM C BEAYIIUMH
paboTonaTensamu,
00bEeTUHEHHUSIMU
paboTtonareneit oTpaciu, B
KOTOpOM BOCTpeOOBaHbI
BBIMTYCKHUKHU B paMKax
HaIpaBJIEHUS IOJITOTOBKHU.

[TpodeccuonanpHbIH
cranaapt 40.011
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IIK-5.3 Bnageet MeTogaMu
HOJTYYCHUS U
HCIIOJIE30BaHUSA
HEOPraHMYECKUX BEIECTB
¥ MaTepUaJIOB

«CrnenuanucT no Hay4Ho-
UCCIIEIOBATENLCKUM U
OMBITHO-KOHCTPYKTOPCKUM
pazpaboTKamy,
YTBEPKICHHBINA IPUKA30M
MunucrepcTBa Tpyia u
COLMAJIbHOW 3alUThI
Poccuiickoit denepanyu ot
04.03.2014 Ne 121m.
O06o00mIeHHas TpyaoBas
byHKIUSA

A. IlpoBenenue Hay4HO-
HCCIIE0BATEIIbCKUX 1
OTIBITHO-KOHCTPYKTOPCKUX
pa3pabOTOK MO OTACIbHBIM
paszzenaM TeMbl

(YpoBeHb KBaTM(pHKAIUH — 5)
26.006 «Cnenuanuct mo
pa3zpaboTke
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3HITMOHHBIX
Matepuanos» Ne604H ot
08.09.2015r.

40.136 «Cneunanuct B
o0nactu pa3paboTKy,
COTIPOBOXKICHUS U
HUHTETpaIiu
TEXHOJIOTHYECKUX TPOIECCOB
Y TIPOU3BOJICTB B 00JIaCTH
MaTepHUaIOBEICHUS 1
TEXHOJIOTUU MaTepHUATIOB»
Nell153n ot 25.12.2015 1.
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40.117 «Creunanucrt 1o
HKOJIOTUYECKOM 6€3011acHOCTH
(B IpPOMBILIUIEHHOCTH)»,
YTBEPKJIECHHBIN PUKA30M
MuHucrepcTBa Tpyaa u
COLMAJIbHOW 3aIUTBI
Poccuiickoit denepanuu ot
07.09.2020 r. Ne 569H.
Tpynoast pyHKIHSA

C/01.6 IIpoBeacHue
HKOJIOTHYECKOTO aHAIIN3a
IPOEKTOB PACHIMPEHHUS,
PEKOHCTPYKITHH,
MOJICpPHU3ALUH JIEHCTBYIOIINX
MIPOM3BOJICTB, CO31aBAEMBIX
HOBBIX TEXHOJIOTHH U
o0opynoBaHUs B
OpraHu3aILH

(ypoBeHb KBanmudukanuu — 6)

Beinonuenue
(byH1laMEHTaJIbHBIX U
MPUKIIAJHBIX PaboT
MTOUCKOBOTO,
TEOPETUYECKOT0 U
AKCIEPUMEHTAIHHOTO
XapakTepa ¢ LeJbIo
OTIpeIeIICHUS] TEXHHYECKIX
XapaKTepUCTHK HOBOU
TEXHUKH, & TAKXKe
KOMILIeKca paboT 1o
paszpaboTke

XI/IMI/I‘IGCKOC, XHUMHUKO-
TEXHOJIOTHYECCKOC
IIPpOU3BOJACTBO

CKBO3HBIE BUIBI
npo¢ecCuOHAITBHON
JeSITEeIbHOCTH B
MIPOMBIIIJIEHHOCTH (B
cdepe opraHu3auu u
MIPOBEJICHUS HAYIHO-
HCCIIeIOBATENECKUX U
OITBITHO-KOHCTPYKTOPCKHUX

[TK-6 Cniocoben
BbIOMpATH
o0opynoBaHue 1
TEXHOJIOTUYECKUE
napameTpsI poriecca
JUTSE IPOM3BOJICTBA
HEOPraHUYECKUX
BEILIECTB U MaTEPHAJIOB C
3aJJaHHBIMH CBOMCTBaMU

[IK-6.1 3naer
TEXHOJIOTHYECKOE
o0opynoBaHue U MpaBuiIa
€ro dKCIUTyaTalnuu B
00JIaCTH TEXHOJIOTUU
HEOPTraHUYECKUX BEIICCTB
Y MaTepuajioB

[TK-6.2 Ymeer noabuparh
TEXHOJIOTHYECKHE
napameTpsl mporecca
MIPOU3BOJICTBA U
HCIIOIb30BaHUA

AHanu3 TpeboBaHM K
npodeccCuoHaTbHBIM
KOMIICTCHIIHSIM,
MPEIbSBISEMBIM K
BBIITYCKHUKAM HAIPaBJICHUS
MOATOTOBKH Ha PBIHKE TPYAa,
000011eH1Ee 3apy0eKHOTO
OTIBITA, IPOBEICHUS
KOHCYJIbTAIIUHM C BEAYIIUMH
paboToaTensamu,
00bEeTUHEHUSIMU
paboTonaTeneii orpaciu, B
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TEXHOJIOTUUECKON
JOKYMEHTaIUH

pabot B obmactu
XUMHAYECKOTO M XUMHKO-
TEXHOJOTHIECKOTO
MIPOM3BOICTBA).

HCOPraHNYCCKUX BCUICCTB
1 MaT€purajioB

IIK-6.3 Bnageer ocHoBaMu
MPOEKTUPOBAHUS
TEXHOJOTHYECKON JIMHUH
MPOU3BOACTBA JIJIsI
TOTy4YEHUS
HEOPTaHWYECKUX BELIECTB
Y MaTepHUasoB C
3aJITaHHBIMH CBOHCTBAMHU

KOTOPO# BOCTpeOOBaHBI
BBIITYCKHUKHU B paMKax
HaNpaBJICHUS TTOATOTOBKH.
[TpodeccnonanbHbIN
crangapt 40.011
«CrenuanucT 1no Hay4Ho-
HCCIIEIOBATEIbCKUM U
OTBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKACHHBIN PUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIbHON 3aIUTHI
Poccuiickoit denepanuu ot
04.03.2014 Ne 121H.
Oo6o0mennas TpyaoBas
byHKIISA

A. IlpoBenenue Hay4HO-
UCCIIEIOBATENECKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
pa3paboTOK MO OT/AEIbHBIM
paszzesaM TeMbl

(YpoBeHb KBaTHU(pHKAIIUH — 5)
26.006 «Crienuanuct o
pas3paboTke
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UITHOHHBIX
Matepuanos» Ne604H ot
08.09.2015r.

40.136 «Cneunanuct B
obnacTu pa3paboTKH,
COIIPOBOKACHUS U
WHTETpaIluH
TEXHOJIOTHYECKUX MPOLIECCOB
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Y TIPOU3BOJICTB B 001aCTH
MaTepHaIOBEICHUS U
TEXHOJIOTUU MaTEPUATIOBY
Nel153n o1 25.12.2015 1.
40.117 «Creunanuct 1o
HKOJIOTUYECKOM 6€3011acHOCTH
(B IpPOMBILUIEHHOCTH)»,
YTBEPKJIECHHBIN PUKA30M
MuHnucrepcTBa Tpyaa u
COLIMAJIBHOW 3aIUTHI
Poccuiickoit denepanuu ot
07.09.2020 r. Ne 569H.
Tpynosast GpyHKIMSA

C/01.6 IIpoBeacHue
HKOJIOTMUYECKOT0 aHaJIn3a
IPOEKTOB PACHIUPEHHUS,
PEKOHCTPYKITHH,
MOJICPHU3ALUY JIEHCTBYIOIINX
MIPOU3BOJICTB, CO31aBAEMBIX
HOBBIX TEXHOJIOTHH U
000pyI0BaHUS B
OpraHu3aIH

(ypoBeHb KBaMuKauu — 6)
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5 AHHOTAIIUA PABOYHUX ITPOI'PAMM JIMCHUILJIMH, IPAKTUK U THA
5.1 JIucuMmIMHbI 00513aTeJIbHON YacTH

AHHOTanuA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«/HOCTpaHHBIN A3BIK»

1. Heab TUCHUILIMHBI — TPHOOPETEHNE 00YIAFOIIUMHUCS O0IIeH, KOMMYHHUKATUBHON U
npoeCCHOHATIBHON KOMIIETEHLIMH, YPOBEHb KOTOPBIX Ha OTJEJIbHBIX JTamax s3bIKOBOM
NOATOTOBKM  IO3BOJIAET  MCHOJIb30BaTh  MHOCTPAHHBIM  A3BIK  IMPAKTUYECKHM Kak B
npodecCHOHAIBHON (MIPOM3BOACTBEHHOM M HAay4yHOM) JEATENIbHOCTH, Tak M Ui Lesed
camMo00pazoBaHusI.

2. B pe3yabTraTe u3ydyeHUsl JUCHHUILIUHBI 00yYAIOIIUIICA 10JIKEH:

Obnadamye CleAyIOMUMI KOMIIETCHIUSAMHU ¥ WHAUKATOPAMH UX TOCTH)KCHUS .

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

3nams:

- OCHOBHBIE CIIOCOOBI ~ COUETAEMOCTH  JICKCUYECKUX €IMHHUIl M  OCHOBHBIE
CJIOBOOOPA30BATEIHHBIC MOJICIIH;

- PYCCKHE SKBUBAJIEHTHI OCHOBHBIX CJIOB M BBIPAXKEHHUI PEUYH B IIPOLIECCE MEXKIIMYHOCTHOTO
U MEXKYJIbTYPHOT'O B3aUMOJIEHCTBUS;

- OCHOBHbIE IPUEMBI U METObI peeprUpOBaHUS U AaHHOTUPOBAHUS JIUTEPATYPHI;

- MACCUBHYI0 M AaKTHUBHYIO JIEKCHUKY, B TOM 4YHUCJI€ OOIICHAYYHYIO U CIELHAIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO 11l Pa0OThI Ha/l TUTIOBBIMU TEKCTAMU;

- IpUeMbl PabOTHI C OPUTMHAIBHOM JINTEPATYPON Ha MHOCTPAHHOM SI3BIKE.

Ymemu:

- paboTaTh C OPUTHHAIBHON JTUTEPATYpON HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapeEM;

- BECTH INEPENNCKY Ha U3y4aeMOM SI3bIKE C II€JIbI0 MEXIIMYHOCTHOTO U MEXKYJIBTYPHOTO
B3aMMOJEICTBUS;

- BECTH PEUEBYIO JEATENIbHOCTh IPUMEHUTENIBHO K cepe ObITOBOM U npodeccnoHaIbHON
KOMMYHHMKAIUH.

Braoemy:

- MHOCTPaHHBIM SI3BIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYPHOIO OOIIECHUS,
HaBbIKAMU M YMEHHUSIMHU pEUYEBOW JESATENbHOCTH MPUMEHHUTENBbHO K cdepe ObITOBOM U
npodeccuOHaTbHON KOMMYHUKALIMU, OCHOBAaMH IyOJIMYHON peuH;

- OCHOBaMHM pe(epupOoBaHUs U aHHOTUPOBAHMSI IUTEPATypPhl HA U3y4aeMOM HHOCTPAHHOM
A3BIKE.

3. Kparkoe coaep:kanue JIUCHUNIIHHBI

Pa3pea 1. 'pammaTnyeckne u JTeKCHYECKHE TPYAHOCTH H3Y4aeMOro si3bIKa.

1.1 CopsoxkeHne W HM3MEHEHHE TJIarojia-CBsi3KM B (OpMax HACTOSIIETO BPEMEHH.
Bunospemennsie ¢popmsl riaaronos. O6pazoBanue GopM NpOCThIX, MPOJOKEHHBIX, TEePHEKTHBIX
U nepeKTHO-TIPOIOJKEHHBIX BpeMeH Iuarojia. BompocuTenbHble MPenoKeHusi B pa3IMuHbIX
BpeMeHax. OOpa3oBaHue OTpUIATEIbHBIX (YOPM IJIaroja B pa3InUHbIX BpeMeHaXx.

1.3 O6pa3oBaHre MPOCTHIX, MPOIOHKEHHBIX, MEP(HEKTHBIX BPEMEH IIIarojbHBIX (OpM U
ynoTtpebnenne (opM cTpagarenbHoro 3anora.l.4. BupoBpemeHHble (OpPMBI  TTIAroJioB.
OO6pa3oBaHue MPOCTHIX, MPOJOKEHHBIX, MEPHEKTHBIX U MEePPEKTHO-TIPOIOIKEHHBIX BPEMEH.
BonpocurenbHble npeniokKeHus B pa3InyHbIX BpeMeHax. OOpa3oBaHUe OTpULIATENBHBIX (OpM
rJ1arojia B pa3JIMYHbIX BpeMeHaXx.

1.4 Tpuyactus. Ilpuyactus Hacrosero u npouieaiero spemenu. Ilepdexrusie popmbl
npuyacTus. Mecto npuyacTuil B npeuiokeHnu. AOCOIIOTHBIN MPUYACTHBIN 000POT.



1.5 Nuduautus. ®opmel nabuHUTHBA. [IpomomkeHHbId U nepdeKTHBIA WH()DUHUTHB.
Oynkuun vHOUHUTHBA B mpemiokeHun. OOpa3oBaHue M ymnoTpeOiieHHe WH(OUHUTHBHBIX
000pOTOB THUIIA «CIIOKHOE MOUIEXKALEE» U «CI0KHOE JOIOTHEHUE.

1.6 Monanbubsle riaroisl. CTpykTypa npemioxeHus. IIpuHuumnel cioBooOpa3oBaHus.
Coxkpamenus (a66peBuarypsi). O6o3HaueHne nathl [IpaBuia 4TeHHUs] XUMUYECKUX DJIEMEHTOB,
o0o3HaYeHUI U (POPMYN HEOPTraHUYECKHX COCAMHCHHA W YPAaBHCHHHM XHMHUYECKUX PEaKIUi.
[TpaBuna urenus equHUL u3Mepenus. [IpaBuia dyreHns HAaMMEHOBAaHUI OCHOBHBIX OPraHUYECKUX
COCIMHECHU.

Pazges 2. PasBuTHE HABBIKOB YTCHUS TEMAaTHYECKHX TEKCTOB.

2.1 YreHune TEKCTOB 11O TEMaM:

2.1.1. Beenenue B crieiiaibHOCTE

2.1.2. .. Mengenees

2.1.3. PXTY um. JI.1. Menpaeneena

2.1.4. Hayka 1 HayuHbl€ METO/Ibl, HAyUHbIE CTaTbU

2.1.5. CoBpemMeHHbIEC HUHXKEHEPHBIE TEXHOJIOTUU

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas naboparopusi. TexHuka 6e30macHOCTH B 1abopaTopun. M3mepenus B
XUMHUUYECKOH J1abopaTopuu

2.1.8. Xumus Oyayiiero.

2.1.9. buorexHonorus @apmaneBTUYECKUE IPOU3BOACTBA.

2.1.10. 3enenas xumus. [IpoOiaemMbl IKOIOTHU.

2.2 [lonstue o Bunax ureHus. [I[pocMoTpoBoe uTeHe Ha MpuMepax TeKCToB 0 Xxumuu, J1.1.
Mengeneee, PXTY um, JI.1. Menneneena.

AKTHUBH3A1US JIEKCUKHU IPOYUTAHHBIX TEKCTOB.

2.3 H3yyaromiee 4YTE€HHME HAyYHBIX M HAYYHO-TIOMYJIAPHBIX TEKCTOB IO BBIOpaHHON
CHEIMAJIbHOCTH Ha npumepe TekcToB: «Hayka wu HayuyHble MeETOAbDY, «XHUMHUYECKOE
npeanpustue», «CoBpeMEHHbIE HMH)KEHEpHbIE TEXHOJOIMM», «XHUMHUYecKass JabopaTropus.
TexHuka Oe3omacHocTH B jnabopatopuu. M3MmepeHuss B XUMUYECKOW JlabopaTopumn», «XUMHs
Oyaymero. CoBpeMeHHbIEe TEHICHLIUU pa3BUTHs Haykny, «buotexHomnorus. dapmaneBTudyeckue
IIPOU3BOJICTBAY, «3eneHasd xumus. [IpoOiemsl 3xoI0rum».

Jlekcuueckne  OCOOEHHOCTM  TEKCTOB  HAayYHO-TEXHHYECKOH  HampaBJIeHHOCTH.
TepMHHOJIOTHSI HAYyYHO-TEXHUYECKON JIUTEPaTyphl HAa U3y4aeMOM SI3BIKE.

Pa3pea 3. [IpakTuka ycTHOH peun

3.1 IlpakTrka yCTHOH peyu MO TeMaMm:

3.1.1. «I'oBopuM o cebe, 0 cBoeit Oyaymieit mpopeccun»,

3.1.2. «Moii yHUBEpCUTET»,

3.1.3. «YHUBEPCUTETCKUN KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.x1.

3.2 MoHonoru4eckas pedb o TeMe «0 cebe u o Oynymei mpodeccumn». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKOH peyH.

3.3 PeyeBoil O3THUKET TMOBCEAHEBHOrO0 OOIIEHUS (3HAKOMCTBO, IIPEJCTaBICHUE,
YCTAQHOBJICHHE M TOJIep)KaHHe KOHTAKTa, 3allpoc U cooOLeHne MH(pOopMaIum, nodyxIeHHe K
NeNCTBHIO, BBIpAXKEHNE IPOCKOBI, COTJIacusl).

OCoOEeHHOCTH IUATOTMYECKOM pedr MO MPOiIEHHBIM TEMaM.

Pasnen 4. Oco0eHHOCTH S3bIKA CHIEHUAJIBHOCTH

I'pammaTHUECcKHE TPYJHOCTH S3bIKA CIEUATIBHOCTH:

4.1. 'paMMaTH4YECKHE U JIEKCUYECKUE TPYJHOCTH SI3bIKA CIIEIIMAIBHOCTH:

Paznuunble BapuaHThI EpeBOIa MPUYACTHI Ha pycckuit si3bIK. [IpuyacTHBIE 000POTHI U
MPUEMBI UX NIEPEBOJIa HA PYCCKUM S3BIK.

4.2. CocnararenpHoe HakJIOHEHHE. DOPMBI COCIIaraTeIbHOTO HAKJIOHEHUS B U3Y4aeMOM
a3bike. MoJanbHble TJaroyibl U UX HCIOJIb30BAHHE B TNPEUIOKEHHUSIX B COCIaraTelbHOM
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HaKJIOHEHWU. TuNbl yYCIOBHBIX MNpeIoKeHUW. BapuaHThl mniepeBoja MNPEMIOKEHUN B
cocaraTeJIbHOM HAKJIOHEHMHM M YCIOBHBIX mNpeniaoxeHuid. [Topspok ciIoB B MpeAsoxKEHUU.
OMpaTHuecKue KOHCTPYKIUH.

4.3. V3y4yeHue mpaBWi NEpeBOJA Pa3IWYHbIX (HOpM HMHOUHUTHBA U WH(OUHUTUBHBIX
000pOTOB Ha PYCCKH A3BIK.

4.4 Nzyuaroliiee YTEHUE TEKCTOB MO TEMAaTHKE:

1) «JIabopatopus»

2) «MI3MepeHus: B XUMUYECKOH 1ab0opaTopum.

CtunucTryeckue OCOOCHHOCTH — CHNEUUAIBHOW HAyYHO-TEXHMUYECKOW JIMTepaTyphl.
Opranm3zanus pabOTBl €O CHENMAJIBHBIMH cioBapsMu. lloHsTHE O pedepupoBaHuH U
AHHOTHPOBAHUU TEKCTOB IO crienuanbHocTu. [lonck HOBOH nHGopManuu npu paboTe ¢ TEKCTaMU
U3 TEpUOJIUYECKUX HU3JaHUA U MOHOrpaduii, WHCTPYKUMH, TNPOCIHEKTOB W CIPABOYHOMN
JUTEPATyphl IO PACCMATPUBAEMOIN TEMaTHKE.

4. O0beM y4eOHOM JUCHUIIMHBI

Cemectp Cemectp
Bceero
Bt yae6Hoii paGoThi 1 cemectp 2 cemecTtp 3 cemectp 4 cemectp
3E Axap. 3E Axap. 3E Axap. 3E Axa. 3E Axap.
9. . 9. 9. 9.
Oomas
TPY/I0€MKOCTh 90| 324 | 20 | 720 | 20 | 72,0 | 2,0 | 72,0 | 3,0 | 108,0
AHCIHMILINHBI
KonTakTHas padora
— ayIMTOPHBIE 08| 32 (022 80 |0,22| 80 |022| 80 |0,22| 8,0
3aHSATHS:
Hpaxtireckite 08| 32 |022| 80 |022| 80 |022| 80 |022| 80
3anstus (I13)
Camoctosrenbuast |, o7 | 583 |178| 64 |178| 64 |178| 64 |253| 91,0
pabdora
KonTakTHas
CaMOCTOSITENbHAS 0,6 0,2 0,2 0,2
pabora 7,87 1,78 1,78 1,78 2,53
CamocTosiTeTbHOE
W3YYCHHE Pa3/eciioB 191,4 63,8 63,8 63,8 91,0
JUCITUILIAHBI
Buabl koHTpoOJIA:
];131 KOHTPOJIA U3 4 N N
JK3aMeH 0,25 9,0 - - - - - - 0,25| 9,0
KonraktHas pabota —
MIPOMEKYTOUHAS 0,4 - - - 0,4
aTTecTalus 0,25 - - - 0,25
ITonroroBka K 8.6 i i i 8.6
9K3aMEHY.
Bux urorosoro 3ayer 3auer 3auer IK3aMeH
KOHTPOJIS:
Bcero CemecTtp Cemectp
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1 cemectp 2 cemecTp 3 cemectp 4 cemecTtp

Bun yueGHOM

AcTp. Actp. Actp. Actp.

3E 3E 3E 3E | ACTP-
q. q. q. q. v,

paboThl 3E

Oo6mas
TPYI0EMKOCTb 9,0 243 20 | 540 | 20 | 540 | 20 | 540 | 3,0 | 81,0

NUCHUIIINHEI

KonrakTHasn
padora —
ayJIUTOPHbIE

0,88 24 022| 60 (022 60 |0,22| 60 |022| 6,0

3aHATHUA:

IIpaxkTueckue

0,88 24 022 60 (022| 60 [022| 60 |0,22| 6,0
3ansrus (I13)

CamocroaTeIbHas

pabora 7,87 | 212,25 | 1,78 | 48 |1,78| 48 |1,78| 48 |[2,53| 68,25

KonrakTHas
CaMOCTOSITENIbHAS 0,45 0,15 0,15 0,15
pabora

7,87 1,78 1,78 1,78 2,53
CaMoOCTOSTEIBHOE

W3YYCHHE Pa3/ciioB 143,55 48,85 48,85 48,85 68,25

NUCHUILIINHEI

Buabl KOHTpOJIS:

Bua kouTpoJs u3
yii

JK3aMeH 0,25 6,75 - - - - - - 0,25 | 6,75

KonTtaktHas pabota
—  NOpPOMEXYyTOYHas 0,3 - - - 0,3
aTTecTalus 0,25 - - - 0,25

IloaroroBka k 6.45 ) _ - 6,45

IK3aMeHY.

Bua ntorosoro
KOHTPOJISAA:

3auer 3auer 3auer IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«HUcTopus (ucropusit Poccun, Bceoduiasi ucropusi)»

1 Heap aucuumianHbl — GOpMHUPOBAHUE Yy CTYICHTOB LEIOCTHOTO IMpPEICTaBICHUS 00
HCTOPUUYECKOM MpouuioM Poccun, ee Mecte BO BCEMUPHO-UCTOPUYECKOM MPOIIECCE.

2 B pe3yjbTare H3yYeHUs TUCHHUILUIMHBI 00yYAIOIIUIACH 10JIKEH

Obnadoamse cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHIKEHUS:

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

3namy:

— OCHOBHBIC HaIIPaBJIEHUs, TPOOJIEMBI U METOBI UCTOPUIECKON HAYKH;

— OCHOBHBIE JTambl M KIIOYEBBIE COOBITHS HMcTOpuuM Poccun u mupa; 0coOOEHHOCTH
Pa3BUTHSI POCCHIMCKOTO TOCYAApCTBa, BBINAIOIIMXCS JEATENIed OTEYECTBEHHONW W BCEOONICH
HCTOPHUH.

Ymems:

— COOTHOCHUTH OOIIME HCTOPUYECKHE TMPOIECCHl U OTAENbHbIE (DAKTHI; BBISBISATH
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CYIIECTBECHHBIC YEePThl HMCTOPHYECKUX TIPOICCCOB, SBICHUN M COOBITHH; aHAIM3HPOBAThH
COLIMATTLHO-3HAYUMBIE MTPOOJIEMBI;

— (opmynupoBaTh M apPryMEHTHPOBAHO OTCTaMBaTh COOCTBEHHYIO ITO3HMIIMIO II0
pa3IMYHBIM poOIeMaM UCTOPHUH.

Bnaoemn:

— TPEICTaBICHUSIMEA 00 UCTOPUH KaK HayKe, €€ MECTEe B CUCTEME T'yMaHUTAPHOTO 3HAHUS;

— MPEJCTABJICHUSAMU 00 OCHOBHBIX 3TAIax B UCTOPHH YCJIOBEYECTBA U UX XPOHOJIOTHH;

— KaTeropHaJbHO-MIOHATHIHBIM alllapaToOM W3y4aeMOU JUCIIUTIINHBL;

— HaBBIKAMH aHAJIM3a UCTOPHYCCKUX HCTOYHHKOB.

3 Kpartkoe coaep:xaHue JTUCHUILUIAHBI

Paznen 1. Hcropusa B cucTeMe COUMAIBHO-TYMAHMTAPHBIX HayK. (OCHOBBI
METOHA0JIOTHH HCTOpUYecKoil Hayku. OcCO0€HHOCTH CTAHOBJIEHHSI T'OCYJAPCTBEHHOCTH B
Poccuu 1o cpaBHEHHIO € eBPONEHCKUMH PAHHECPEAHEBEKOBBIMH IOCyAapCcTBaMU.

1. 1. Mecrto uctopuu B cucteMe Hayk. [[peBHeillee nNponuioe 4eoBeUYeCcTBa U MEepPBbIC
nuBuian3anuu. [lpeamer ucropuueckoit Hayku. Posib Teopun B mozHanuu npouioro. CyIiHoCTb,
(bopmbl, GYHKIIMHU UCTOPUYECKOT0 3HaHUs. [IoHATHE HCTOPUUYECKOT0 MCTOUYHUKA, KJIacCU(UKAIUSL
HUCTOPUYECKUX HCTOYHMKOB. Mcropus Poccum — HeoTwbemiiemas 4acTb BCEMUPHOM HCTOPHU;
o011ee 1 0COOEHHOE B UCTOPUYECKOM Pa3BUTHUH.

Antponorene3. Heonutnueckas peomouus. CouumanbHblii  cTpoil. Pasnokenue
nepBoObITHOM 001uHBL. [uBmn3anuu J{pesuero Bocroka. ['ocynapcTBa antuunoctu. Hapoasr u
JIpeBHEHIIINE rocyaapcTBa Ha Tepputopun Poccun. DtHorene3 cnapsiH. Benukoe Ilepecenenue
HapoioB B |II-1V BB.

Tpaguumonnsie  (OpPMBI  COLMAIBHOW  OpPraHW3allMM  €BPOICHCKUX HApOIOB B
JOTOCYAAPCTBEHHBIM NepHoj. BO3HMKHOBEHHE PpaHHECPEIHEBEKOBOM I'OCYJapCTBEHHOCTU B
Espome.

OTHOKYJIBTYpHBIE M COLMAIBHO-TIOJIMTUYECKUE IIPOLIECCHl CTAHOBIEHUS POCCHHCKON
rocygapcrBeHHOCTH. Hawaio poccuiickoil rocynapcrBeHHOCTH. J[lpeBHsAss Pycw. Ilpunstue
XPHUCTUAHCTBA.

1.2. Cpeanue Beka. MecTo CpeIHEBEKOBbS BO BCEMHPHO-HCTOPHMYECKOM IIPOIIECCE.
Pycckue 3emmu B XII-XIII BB. MoHrono-rarapckoe HamectBue Ha Pych. DkcriaHcus B 3anagHble
Y CEBEpO-3alaJHbIe PyCCKUE 3eMIIA. Belnkoe KHKECTBO JINTOBCKOE U Pycckoe rocynapcrso.

CknaspiBaHME OCHOB HAIlMOHANBHBIX rocyaapctB B 3amagHoit EBpome. OOpa3oBaHue
Poccniickoro rocynapcra, €ro HCTOPUYECKOE 3HAYCHHUE.

1.3. Hooe Bpemsi. Y wucrokoB Hooro Bpemenu. OcoOEHHOCTH COCIIOBHO-
npenacraBuTesnbHONM MoHapxuu B EBpomne u Poccun. Hauano XVII Beka — smoxa BceoOiiero
espornelickoro kpusuca. Poccust B XVI B. - XVII BB. CHHXpOHHOCTb KPU3UCHBIX CUTyallUd B
pasHbIX cTpaHax. «CMyTHOe Bpemsi» B Poccun.

I'enesuc kamutanmuszma. Ero ¢gopmbl U cocyliecTBOBaHHE C 3JE€MEHTaMH (eogain3ma.
OcoOenHocTy pa3nuuHblXx pernoHoB Espomnbl. dopmupoBanue MupoBoro peiHka. Ilogbem
MaHy(paKTypHOTro npou3BoacTBa. DopMUpOBaHNE BHYTPEHHUX PHIHKOB.

I'enesuc camonepkaBusi B Poccun. «Btopoe mzmanue» kpenoctHuuectBa — CoOopHoe
ynoxxenue 1649 r. u ropuanyeckoe ohopmiIeHHe KpEenocTHOro npasa. Cekynspuzanus pycckoi
KYJIbTYpBI.

Pazgen 2. Or HoBoro k Hogeiimemy Bpemenun. Poccuiickass umnepus B XVIII —
Hayaye XX B.

2.1. XVIII Bek — BeKk MOJEpPHHM3allMd M MpocBemieHus. laeliHele u conuanbHO-
nosmTraeckue nctoku Ilpocsemennsa. OCHOBHBIE YEPTHI TPOCBETUTENBCKON HIEOIOTHH: YETOBEK
U TOCYAapCTBO, «ECTECTBEHHOE IIPaBO», dTUKA. Mes nporpecca Kak rocrioICTBYIOIIEE TEUEHUE B
0OLIECTBEHHON MBICIH.

Pedopmbr Ilerpa 1 kak mepBas MHONBITKA MOJEPHHU3AIMM CTPaHbl, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoli nmmnepun. OCHOBHBIE HANpaBIICHUS «EBPONEU3ALMU» CTPAHBI.
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DBOJIIONHS COIMANIBHOM CTPYKTYpHI obmiecTBa. [lanpHelmee pacmmpenue rpanul] Poccuiickoi
umnepun. Poccus B smoxy mpocserieHHoro adcomtotusma. Poccus u EBpona B XVIII Beke.
N3MeHeHus: B MEXAYyHApOIHOM MOJ0KeHUU Poccuiickoil ummnepuu.

2.2. XIX croaerue. IIpombinuennsiii nepeBopor B EBpome u Poccum: obmiee u
ocobenHoe. Baxkneiimue ycnoBus nepexoja Poccun k uHIycTpuaiibHOMY OOIIECTBY — pEIICHUE
KPECTBhSIHCKOT'O BOIIPOCA U OIpaHUYEHHE caMoepxkaBusl. JJINTENbHOCTh, HENOCIEA0BAaTENbHOCTD,
MUKJIMYHOCTH TIpoliecca OyprkyaszHoro pedopmupoBanus. EBponetickas pepomorus 1848—1849
rr. toru, 3HaueHne, ICTOPUUECKUE TIOCIEACTBHUSL.

Ponws cyOobexkTuBHOrO (hakTopa B mpeomosieHun oTctaBaHus. Pedopmer XIX Beka, ux
3HaueHue. OOmecTBeHHbIe ABUKEeHUs B XIX Beke.

2.3. Poccusi u Mup Ha py0eske BeKOB: Kpu3uchl pa3BuTHs. OOIIKe UTOTH POCCUICKOM
MOJEpHU3alnU K Hayany XX Beka.

CootHowenne nonutuueckux cui B Poccum B Hauanme XX Beka. Hapactanue xpusuca
camojepkaBus. llepBast poccuiickas peomtonusa. OOpa3oBaHHE TMOJUTUYSCKUX MAPTUH.
I'ocynapcTtBenHas nyma Hayana XX BeKa Kak IEPBBIM ONBIT POCCUICKOIO IMapiaMeHTapu3Ma.
CronbinuHckast arpapHas pedopma. IlepBas mupoBas BoilHa u ywyactue B Hell Poccum.
®eBpanbckas peBoitonus 1917r. 1 KopeHHbIE U3MEHEHHUSI B TIOJIMTUYECKOM )KU3HU CTPAHBI.

Pasnen 3. Bcemupno-ucropnueckuii npouecc u XX Bek. OT COBETCKOIo rocyiapcraa
K coBpemeHHOH Poccun. OCHOBHBbIE TEHJICHUHMH MHPOBOr0 Pa3BUTHA HA COBPEMEHHOM
JTamne.

3. 1. Hayayio HoBejlilmero BpeMeHu. GopMuUpoOBaHUE U CYIIHOCTh COBETCKOI'O CTPOS.
Mapkcu3sM Kak HJICOJIOTHYEeCKass OCHOBAa PEBOJIOLNMOHHBIX IMPEeoOpa3oBaHUNl U POCCHIMCKHE
peanuu. IlogroroBka um mobema OKTIOphCKOrO BOOpyx)eHHOro BoccTanusi B llerporpaze. II
Bcepoccuiickuit che3n COBETOB M €ro peuieHus. DKOHOMHYECKass W COIUaibHas IMOJTUTHKA
OOJIBIIIEBUKOB.

Nroru nepsoii MUpOBOM BOMHBI. Bepcanbckas cuctemMa MEXKIyHApPOIHBIX OTHOIICHU.

I'paxnanckas BoiiHa u uHOcTpaHHass uHTepBeHuuA. Cynpba u 3Hadenne HOIla.
VT1BepxkaeHue onHonapTHitHOM monuTrdeckoil cuctembl. OopazoBanue CCCP. [Monutudeckas
6opr6a B maptun u rocynapcrse. CCCP B ronsl nepBoix nsatmiieTok (kouner 20-x rr. — 30-e rr.).

MupoBoii skoHomMHuueckuit kpuszuc 1929-1933 rr. u BapuaHThl BbIXOAAQ W3 HETO.
Toranurapusm B EBpome. @opmupoBaHue pexuma JHYHOW Binactu CTalmHa W KOMaHJHO-
aJMMHHUCTPATUBHON cucTeMbl yripaBieHus rocynapctsoM. Koncrutyuusa CCCP 1936 r. Buemssis
nonutuka CCCP B 20-30-¢ rr. [lestensHocTh KOMUHTEpHA.

3.2. Bropas mupoBas BoiiHa. Beauxas OrteuecTtBeHHasi BoiiHa: «be3 cpoka
AaBHOCTH». MockBa 1 MockoBckast 001acThb B Tofibl Benukoit OtedecTBeHHOM BOIHBL. OCHOBHBIE
stansl Bennkoit OteyecTBeHHOM BoMHBI. KopeHHOM nepenoM B X0/1€ BOMHBI.

CoBerckuii ThUl B rojsl BOWHBL. boprOa B Thuly Bpara. IlapTu3aHckoe IBH)KEHHE.
UYenoBedeckue U MaTepraIbHble IOTEPH B XOJ1 BOIHBI.

Pemaromuii Bkiax Coserckoro Coro3a B pasrpoM ¢ammmsma. Hropabeprekuii mporecce HaJ
HAI[MCTCKUMH BOCHHBIMH MIPECTYTHUKAaMU. XabapoBCKUil mporiecc.

3. 3. CCCP u Mup ¢ nocsieBoeHHOro nepuoia a0 1991 r. ismeHenue cOOTHOUICHHUS CUIT
B MHpE I0CJe BTOPOM MHpPOBOM BOMHBL. Hauanmo «xosomgHoi BOMHBD). «/lokTpmHa TpymsHa» n
«[Inan Mapmannay. @opMupoBaHue OUIOIAPHOTO MHpa. B3auMOOTHOIIEHUS CO CTpaHaMU
«HapogHoil nemokpatum». Coznmanue CoBeTa dKOHOMHYECKOW B3ammoromorin. KoHGIHUKT ¢
IOrocnaBueii. Oprannszauus CeBepoarnantuueckoro jgorosopa (HATO). Coznanue
Opraauzannn Bapmasckoro poroopa. Boiina B Kopee. TpynHOCTH MOCIEBOEHHOTO pa3BUTHUS
CCCP. VYxecToueHHME MOJIMTUYECKOTO pEXUMa U HACOJIOTMYECKOro KOHTpois. llombiTkn
0o0OHOBJIeHHUS «TocynapcTBeHHOro cormanu3may. XX cve3qt KIICC u ocyxaenue KynbTra TIM4YHOCTH
Cranuna. «OTTemnenby B JyXOBHOH cdepe.

DOkoHomHueckne pedopMbl cepenuHbl 60-X ToJ0B, MPUYMHBI MX HE3aBEPIIEHHOCTH.
«"ocynapctBo 6maronenctsusi». IV u V Pecnybnuka Bo @pannuun. O6pasoBanue u Pazputue
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OPI'. «OxoHoMHueckoe uyno» SAnonuu. Pacnan konoHuanbHOM cuctembl. HeokoHcepBaTusm
BenukoOpuranuu. Peitronomuka B CIIIA.

Hapacranue kpu3ucHBIX sIBJICHUH B cOBeTCKOM obmiectBe B 70-¢ — cepenune 80-x romos.
HoBas Konctutyuusa CCCP. Konuenuus «pa3sutoro counanuzMay. Bruemmnss nonutuka CCCP
B KoHIle 60-x Havasie 80-X IT.: OT pa3psIKi K 000CTPEHHUIO MEXIYHAPOIHOW 0OCTAaHOBKH.

«Ilepectpoiikay»: CylIHOCTb, LI€TH, 33Ja4l, OCHOBHBbIE 3Tanbl, pe3ynbrarsl. Pacnag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHBIE TeHJEHIMH MHPOBOI0 PA3BUTHUS HA COBPEMEHHOM JTare.
CraHoB/leHHMe HOBOW poccuiickoii rocyaapcrBeHHocTH (¢ 1991- mo Hacrosmee Bpems).
JInGepanbHast KOHIETLNS POCCHICKHUX pedopM: epexo K PhIHKY, (POPMHPOBAHUE IPAKTAHCKOTO
oOuiecTBa u npaBoBoro rocyaapcrsa. «lllokoBas Tepanus» skoHOMHYECKUX pedopM B Hauase 90-
x ronoB. Koncrutynus Poccuiickoii ®enepauun 1993r. MexHalmoHaIbHBIE OTHOLIEHMS.
[TonmuTuyeckue napTuu U od1IeCTBEHHBIE BKEHUS Poccuu Ha coBpemeHHOM 3tare. Poccus Ha
nyTd MojaepHu3auuu. Poccus B cucreMe MUPOBOM 3KOHOMHMKHM M MEXAYHApPOIHBIX CBS3EH.
MupoBoii s3xkoHoMuYeckuil kpuzuc 2008—2011 rr. HoBble reonoiuTuyecKkoe peajiui B MUPE U UX
BIMSHUE Ha BHEIIHIOW MNonuTuKy Poccuiickoii @enepanuu. [100anbHble MpOOIEMBI
COBPEMEHHOCTH.

4 O0bem yueOHOH TUCHHMILINHBI.

O0BeM TUCHUILTAHBI

Bup yueOHoii padoThI

3E Axan. | Acrp.
q, q,
OO0masi Tpy10€eMKOCTb M CHUILTHHbBI 4 144 108
KonrakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHSI: 0,28 10 75
Jlexkmun 0,17 6 4.5
IpakTuyeckue 3ausaTus (I13) 0,11 4 3
CamocrosiTesibHas padora 3,47 125 93,75
KoHTakTHasi caMocTOosITeIbHASL padoTa - -
CamocTosiTe/ibHOE M3y4YeHHe Pa3/ies10B IMCUMILNINHBI (11U 3,47
. 125 93,75
opyzue 6udbl CAMOCHOAMENbHOU PAdGOmbl)
Bua konTpoJs:
JK3aMeH 0,25 9 6,75
KonTakTHas pa0oTa — NpOMe:KyTOYHasi aTTeCTALUSA 0,4 0,3
0,25
IloaroroBka K 3K3aMeHy. 8,6 6,45
Buja nTOroBoro KOHTpoOJIs: JK3aMeH

AHHOTanuaA padoyeil NpOorpaMMspl JUCHUIJIMHBI
«IIpaBoBenenue»

1 Heab (MCHUNIMHBI — OBJIa/ICHHE OCHOBAMU MPaBOBBIX 3HAHUH; (HOPMHUPOBAHHE OCHOB
MIPaBOBOM KYJIBTYPBI U PABOMEPHOTO MOBEICHUS T'PaXTaHNHA CTPAHBI.

2 B pe3yabTaTe N3y4eHHs IMCUMILIUHBI 00y4al0MIMIACH 10JI2KEeH:

O6J'IallaTI) CICAYIOIUMHU KOMIICTCHIUAMHA 1 UHAUKATOpAMHU UX JOCTHUIKCHUA:

YK-11.1, YK-11.2, YK-11.3, OIIK-3.3, OIIK-3.9, OIIK-3.10, OTIK-3.13,

3nameo:

- OCHOBBI POCCHUIMCKOW MpPaBOBOM CHUCTEMbI M POCCUUCKOTO 3aKOHOJATENIbCTBA,
OCHOBBI OpraHm3aiui ¥ (QyHKIMOHUPOBAHUS CyNE€OHBIX W HMHBIX MPABONPUMEHUTEIHHBIX M
MMPaBOOXPAHUTECIIBHBIX OPraHOB;

—  TIpaBOBbIE M HPABCTBEHHO-dTHYECKHE HOPMBI B cdepe mpodeccnoHambHOM
JIeATEIbHOCTH;

39



—  TIpaBOBBIC HOPMBI, PETYJIUPYIOIINE OTHOIICHUE YEJIOBEKAa K UYEJIIOBEKY, OOILECTBY,
OKpYXKarolleH Cpee;

—  IpaBa ¥ 0053aHHOCTHU I'PaX/1aHNHA;

—  OCHOBBI TPY/IOBOT'O 3aKOHO/1aTEIbCTBA,

—  OCHOBBI XO3SIICTBEHHOTI'O TIPaBa;

- OCHOBHBIE HaIIpaBJICHUsI AaHTUKOPPYILIMOHHOMN JESATEIbHOCTU B PD

Ymems:

- UCMOJIb30BaTh 3TUYECKHE M IIPABOBbIE HOPMBI, PETYJIUPYIOIIHE OTHOILICHHE
YeJI0BEKa K YeJIOBEKY, O0IIECTBY, OKPYKAIOIIEH Cpesie, NCIIOb30BaTh paBa U CBOOO b YEIOBEKa
U TpaXKJAaHUHA [IPU pa3pabOTKe COLUATIBHBIX IPOEKTOB;

—  HCHOJb30BaTh U COCTABIATh HOPMATUBHBIE M IPABOBBIE JJOKYMEHTHI, OTHOCALIMECS
K IpOo¢eCCHOHATIBHON 1eATeNbHOCTH, IPEAIPUHIMATh HEOOXOJUMbIE MEPbI K BOCCTAHOBJIEHUIO
HapYyILICHHBIX 1PaB;

—  pealM30BbIBATh IIPaBa M CBOOO/BI YEIIOBEKA U IPaKJaHHHA B PA3IMYHBIX chepax

KHU3HEJIEATEIbHOCTH.

Braoemw:

- HaBbIKaMU MPUMEHEHUS 3aKOHO/IaTeNbCTBA IIPU PELICHUH TPAKTUUYECKUX 3ajau.

3 Kpartkoe coaep:xaHue JTUCHUILUIHHBI

Pa3nes 1. OcHOBBI TeopHHU rocyaapcTBa M nNpaBa

1.1 OcHOBBI TeOpUHU TrOCYyAapCTBa

1.2 OcHOBBI TeOpUU TIpaBa

Pazpen 2. Orpaciau ny0Jau4HOro npaBa

2.1 OcHOBBI KOHCTHTYIIHOHHOTO TIpaBa

2.2 OCHOBBI aJIMMHUCTPAaTUBHOI'O IIpaBa

2.3 OCHOBBHI YTOJIOBHOTO TIpaBa

2.4 Koppymnius Kak cOLMaIbHOE U IIPAaBOBOE SIBJICHUE B COBPEMEHHOM OOIIIECTBE

2.5 OCHOBBI 3KOJIOTHYECKOTO MTpaBa

2.6 HopmatuBHOe mpaBOBOE peryaHpOBaHHE 3alIMTHI WH(popManuu. [IpaBoBbIE OCHOBBI
3alUThI FOCY1apCTBEHHON TailHBbI

Pa3nea 3. OTpaciin yacTHOro npasa

3.1. 'paxxnaHckoe MpaBo: OCHOBHBIE MOJIOKEHUS O0IIel yacTu.

3.2. ABTOpcKOE ¥ TIATEHTHOE TIpaBO W  TpaBOBas  3alllUTa  Pe3yJbTaTOB
UHTEJUIEKTYaIbHOM.

3.3. OCHOBBI X035IICTBEHHOTO (TIPEeTPUHUMATEIHCKOTO) IPaBa.

3.4. OcHOBBI ceMeiHOro npaBa

3.5. OCHOBHI TPYIOBOTO TTpaBa

Paznen 4. Oco0eHHOCTHM TIPaBOBOIO PperyJHpoOBaHusi MNpPogecCHOHATbHOM
NAeATeJJbHOCTH B OTJeJbHBIX OTPACISIX XMMHYeCKO# NPOMBINLIEHHOCTH

4.1 OcHOBBI  HaIMOHAIBHOW  0€30MacCHOCTH, TOCYJApCTBEHHON  MNOJUTUKH U
3aKOHOJATENIBLCTBO B 00JIaCTH OOecTeueHus sAepHON U palualliOHHON 0€3011aCHOCTH.

4.2 OcoOeHHOCTH TPaBOBOIO PErYJIMPOBaHUS Tpylda pPaOOTHUKOB XHMHYECKOM
MPOMBIIIJIEHHOCTH.

4.3 HopmaTtuBHO-IpaBOBass 0a3a peryJMpoBaHUS XMMHUYECKOH U He()TEXUMHUYECKOM
otpaciu B Poccun.

4 O0bem yueOHOH TUCHMIIINHBI

O0beM TUCHUNIINHBI
Bup yueOHoii padoThl

3E Axkan. | Actp.
4. 4.
OO0masi Tpy10eMKOCTh THCIIHIITHHBI 3 108 81
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KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,22 8 6
Jlexkuun 0,11 4 3
[IpakTnueckue 3anstus (I113) 0,11 4 3
CamocrosiTejibHas padoTa 2,78 100 75
KonTakTHas camocrosiTenbHas paboTa 0,2 0,15
2,78

CaMocCTOsITEeIbHOEC H3YUYCHHE PA3/ICTIOB AUCITUTLIHMHBI 99,8 74,85
Bua koHnTpoJs: 3auer

AHHOTALUA
padoueil mporpaMMsl JMCHUILIMHBI «DPuiiocodusp)

1. Heabp mucuumianHbl «Punocopus» — cPOpMHpPOBATH y CTYIEHTOB KOMIUIEKCHOE
IpeACTaBiIeHUe O poiau U Mecre (uiIocopuu B CUCTEME TI'yMaHMTapHbBIX, COLMANBHBIX U
€CTECTBEHHBIX HAaYK, IO3HAKOMHUTH X C OCHOBaMH (PMIO0CO(CKOTO 3HAHUS, HEOOXOTUMBIMH JIJIs
peLIeHHs TEOPETUYECKUX U TPAKTUYECKUX 3a/1a4.

2. B pe3yabTaTte H3y4YeHHs TUCHHMIJIMHBI 00y4AIOIMIiCS JO/IKeH:

OO6nanaTh ciaelyroMUMI KOMIETECHIUSAMHI U HHANKATOPaMH UX JJOCTHXKEHUS .

VYK-5.4, YK-5.5, VK-5.8, YK-5.9, VK-5.14.

3namu:

OCHOBHO€ COJIEpKaHHUE TJIaBHBIX (PUIOCOPCKUX IIKOJ M HAIpPaBJICHUH, IPEACTaBUTENEH
9THX LIKOJI, CBSI3b U pa3inyue UX Gpuinocockux uaeH, CBsA3b UCTOPUKO-(PUI0COHCKUX KOHIICTIUHI
C COBpPEMEHHBIMU IIPOOJIEMaMU MHAUBUIYaJIbHOM U 0OILIECTBEHHON KU3HU,

Ymemn:

MIOHUMAaTh M aHaJIU3UpPOBaTb MHUPOBO33PEHUYECKHE, COLUANbHbIE W WHIUBUAYaJIbHbIE
npo0JeMbl COBPEMEHHOM KM3HM; TPAMOTHO BECTH AMCKYCCHUIO, aHAIM3MPOBATh OCOOCHHOCTU
MEKXKYJIBTYPHOTO B3aWMOJICHCTBHSA, OOYCIOBJICHHBIC DPA3IUYMEM 3THYECKUX, PEITUTHO3HBIX M
LIEHHOCTHBIX CHCTEM, ONMpasiCh Ha HapaOOTaHHBIN B UcTOpUH (punocoduu marepua;

MIPUMEHSITH MOJIy4eHHbIE PritocodcKe 3HaHUsI K PEIICHNUIO TPOPECCUOHAIBHBIX 3a/1a4.

Braoemy:

Mpe/ICTaBICHUSIMU O Qpuiiocopun Kak HayKe U CHCTEME IIEHHOCTEH, ee MECTe B CUCTEME
TYMaHUTApHOI'O 3HaHUS; OCHOBaMM (MIOCO(CKOT0 MBIIUICHHS; KaTerOpUabHBIM aIapaToM
M3y4aeMoll ITUCHUIUIMHBI, (HIOCO(YCKUMH METOAaMU aHaJIM3a Pa3INdHbIX MPo0sieM, HaBbIKAaMH
¢mwiocopckoil  KynabTypbl Il BBIpaOOTKM  CHCTEMHOTO, LIE€JIOCTHOrO  B3IVIAJa  Ha
JNEHCTBUTENBHOCTh U MECTO XMMHMH U XMMUYECKOM TEXHOJIOTUY B LIEIOCTHON KapTHHE MUDA.

3. KpaTkoe coaep:kanue Qv CHUIIITHHBI

Beenenue. dunocodus, ee mpoucxokaeHre 1 poib B 00IIECTBE.

Paspnen 1. OcHoBHBIE prit0cO(PCKHE HIKOJIBI.

AnTtnuHas Qunocopus (mocokpatuku, coductel, Cokpar, Jemokpur, IlnaToH,
ApuCTOTENb, JIITUHUCTUYCCKU-pUMCKas (usocodusi). OCHOBHBIE MPOOJIEMBI CpPETHEBEKOBOU
¢dmnocodpun u snoxu Bozpoxnenus. @unocodus Hosoro Bpemenu (XVII-XVIII BB.) Uneonorus
[Tpocsemenus. Hemenkas knaccuyeckas punocodus. Pycckas punocodpus XI1X—XX BB. OcHOBBI
MapKcucTcKor ¢punocopuu. OCHOBHbIE HANPABJICHUsI COBPEMEHHOU (unocopuu.

Paznen 2. dusiocodpckue KOHUEeNUUM ObITHS U TO3HAHMS.

[Ipobnema ObiTus B uctopuu ¢unocopuu. [loHATHS MaTEpUATBHOTO U HJICATBHOTO.
OcHoBHBIE (mocockre HampaBICHUS: MaTepHaIN3M W Huaeanus3M. [IpuHIMN T1006aIhHOTO
HBOJIIOI[MOHU3MA B COBPEMEHHON Hay4YHOU KapTHHE MUpA.

Konnenmuy npocTpaHcTBa M BpeMEHH B UCTOPHU GHIIOCOUHN U HAYKH.

ITpoucxoxxaenue cosHanus. Ponb Tpyaa B MPOUCXOKICHUN CO3HAHUs. M teanucTuueckue
U MaTepUaNMCTHUeCKue KoHIenuuu co3HaHus. Co3Hanme u Mo3r. Co3HarenbHOE |
6ecco3narenbHoe. CozHaHue U s13bIK. CoO3HAHME U CaMOCO3HAHHME.
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Konnenuuu rHoceosoruu B HCTOpUH  (puiaocouu: CeHCyalusM, palloHAIU3M,
CKCTUIIU3M, ATHOCTHLIU3M, KOHICIIHA BPOKIACHHBIX I/IIIGI\/'I, AIlIpruoOpHU3M. I[I/IaJICKTI/IKa IIO3HAHMUA:
YYBCTBEHHOE U paluoHaIbHOE. OCHOBHBIE TEOPUH HUCTUHBI.

Paznea 3. IIpo6sembl yeroBeka B puiiocopum.

Yenosek kak npeamer ¢uiaocodcekoro aHannza B uctopuu guiocodpun. IIpoucxoxaeHue
YeJI0OBEKa: IMPUPOJIHBIE U COLMAJIbHBIE YCIOBHUS aHTPOIIOCOLMOreHe3a. buonormyeckoe u
COLIMAIIbHOE B YyesloBeKe. THauBUA, MHANBUYalIbHOCTb, TUYHOCTD.

CMBICIT KM3HU W TIpeHA3HAaueHUe 4enoBeka. JKu3Hb, cMepTh, Oeccmeprue. JBrkeHue
HEHACWINS, €ro pojb B COBpeMeHHOW xku3HM. llenn u wnenHoctu. CBoboja Bomu U
OTBCTCTBCHHOCTH JIMYHOCTH. HpaBCTBeHHBIC, PCIMTIUO3HBIC, 3CTCTUYCCKUC ICHHOCTH.

Pasznen 4. ®usnocodusi ucropuu u od1ecTBa

Yet0BEK B CHCTEME COLIMATIBHBIX CBA3EH. JIMYHOCTL M Macchl, CBOOOIa H HEOOXOIUMOCTD.
dunocopust ucropuu: GopManuoHHas W LUBWIN3ALUOHHAS KOHLEMNIUH HCTOPUYECKOTIO
pa3Butus. [IporpeccucTCKMe W UUKIMYECKHE MOJENH pa3BUTHs. [J100anbHbIE MPOOIEMBI
coBpeMeHHOCTU. KoHlenuus ycToiurMBOro pa3BUTUs U cLieHapuu Oy ylLiero.

OO6miectBo U ero crpykrypa. CouunanbHas, MOJTUTHYECKas U TyXOBHas chepsl oOmiecTsa.
Konuenmuu rocynapcrsa B uctopuu punocodcekoit Mmpiciu. I'paxianckoe o0I11ecTBO U PaBOBOE
rocyapcTBO.

Paznen 5. dusocodcekue npodjeMbl XMMUM U XUMUYECKON TEXHOJIOTHH

Hayunoe u BHeHay4yHoe 3HaHue. CTpyKTypa Hay9HOTO 3HAHHS, €r0 METOABI U (OPMBIL.
HayuHnble peBoIOIMU M CMEHA TUIIOB palMoHainbHOCTU. Hayka B COBpeMEHHOM Mupe. OTHKa
HAayKH U OTBETCTBCHHOCTb YYCHOTO.

IIpobnema cooTHOmIEHUsT HAayku M TeXHUKU. ColuaibHble IOCIEACTBUS HAay4yHO-
TCXHUYCCKOTO IMporpecca. OTHYECKHE U DKOJOTMUECKHUE HMIICPATUBLI PA3BUTHA HAYKH U TCXHUKH.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas po0ieMa XMMHU KaK HayKU U
npou3BojacTBa. llenmn w  3amaum  xumudeckoil  TexHosmornu. Crnenudpuka  XUMHKO-
TEXHOJIOTUYECKOr0 3HaHUA: (yHAAMEHTAILHOE U MPUKIATHOE, SMIUPUUYECKOE U TEOPETUUECKOE.

4. O0bem y4eOHOH JUCHHUIIIMHBI

Bunasr yue6HOM paboThI 3E Axkan. u. Actp. u.
O0mas  TPyAOEMKOCTb  JMCHUILIMHBI 11O 4 144 108
y4eOHOMY IIaHy
Konrakthas patdora (KP): 0,33 12 9
Jlexumnu (JIek) 0,22 8 6
[IpaxTnueckue 3anstus (I113) 0,11 4 3
CamocrositesbHas padora (CP): 3,42 123 92,25
CaMocTosATENbHOE U3YyUEHHUE PA3AEIOB JUCIUILINHBI 3,42 123 92,25
Bun xontpoas: JK3aMeH
JK3aMeH 0,25 9,0 6,75
KonTakTHas paboTa — MPOMEKYTOYHAS ATTSCTAIHS 0,4 0,3

0,25

[ToaroroBka k 3K3amMeHy 8,6 6,45

AHHOTanusA padoyel NpOrpaMMspl JUCHUILIMHBI
«OCHOBBI 5)KOHOMHUKH U YIIPABJICHHUSA IPON3BOACTBOM»

1 Heap JMCHMIVIMHBI — TIOJIY4€HHE CHCTEMBl 3HaHMH 00 HKOHOMMYECKHX
3aKOHOMEPHOCTSIX  (PYHKIIMOHMUPOBAaHUS  MPOMBINIJIEHHOTO  IPOU3BOJCTBA B  CHUCTEME
HaIlMOHAJIbHONW SKOHOMHKH, (POPMUPOBAHME 3KOHOMUYECKOIO MBIIUIEHUS U MCIOJIb30BaHUE
MTOJIYYEHHBIX 3HAHUM B IPAKTUYECKOH JESITEIBHOCTH.

2 B pe3yabraTe H3y4eHUs] JUCHHUILINHBI 00y4aI0IUICS T0JIKEH:
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Obnadamye cleayOUMU KOMIIETCHIMAMU U HHAUKATOPAMH UX JOCTHXKEHUS:

YK-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

3uame:

- OCHOBBI ’KOHOMHMUYECKON KYJIbTYpPBI, B TOM YHcie (PUHAHCOBOM IpaMOTHOCTH;

- OCHOBBI POCCHMCKOM ITPAaBOBOM CUCTEMBI M POCCUICKOIO 3aKOHOATENbCTBA, IPABOBLIE U
HPaBCTBEHHO-3TUYECKHE HOPMBI B chepe IpodhecCHOHATBHON AEATEIbHOCTH;

- IPaBOBbIE HOPMBI, PETYJIUPYIOLUIME OTHOLIEHHE YEJIOBEKa K YEJIOBEKY, OOIIECTBY,
OKpY’KarolIeH cpenie;

- OCHOBHbBIE KaTETOPUH U 3aKOHbI 3KOHOMHUKH;

- OCHOBBI 3KOHOMHYECKOW NEATCIBHOCTH IPENNPUATUS, €r0 CTPYKTYpy M OTpPacCiIEBYIO
crnenuduKy; KIaccu(HuKaIHIo IPEANPUATHIA 10 TPAaBOBOMY CTATYCY;

- Ccojep)KaHWEe JTaloB pa3pabOTKM ONEPaTHBHBIX IUIAHOB PAa0OTHl  MEPBUYHBIX
IIPOU3BOJICTBEHHBIX IOPA3ACICHUM.

Ymemn:

- HCIIOJIb30BaTh 3HAHUS OCHOB 3KOHOMHUKM IPH NPUHATUU OOOCHOBAHHBIX PELLIEHUIN B
pas3INYHbIX 00IACTAX JEATEIbHOCTH;

- HCII0JIb30BaTh 3HAHNUS OCHOB SKOHOMMKH IPU PELIEHUH [TPOU3BOJICTBEHHBIX 3a/ay;

- OCHOBAMH XO35IICTBEHHOI'O U KOJIOTHYECKOTO MPaBa;

- IPOBOJUTH TEXHUKO-3KOHOMHYECKUN aHAIN3 UHKEHEPHBIX PEILICHUH.

Braoemw:

- HaBBIKAMH BHIOOpa IKOHOMHYECKH OOOCHOBAaHHBIX PEIICHHH B pa3IMYHBIX 00JacCTAX
KU3HEJEATECIIBHOCTH;

- MeToJaMM pa3pabOTKU MPOU3BOACTBEHHBIX IPOrpaMM U IUIAHOBBIX 3aJaHMM JUIS
NIEPBUYHBIX IPOU3BOJCTBEHHBIX [TOAPA3IEICHUN;

- HaBbIKaMHU BbIOOpa SKOHOMHUYECKH OOOCHOBAHHBIX PEIICHUN C YYETOM HMEIOIIMUXCS
OTpaHUYECHUM.

3 Kpartkoe conep:kanue JMCHUIITHHbI

Pa3nea 1. Beenenne. OCHOBBI pIHOYHON IKOHOMHMKH

Tema 1: DxoHOMHUECKHE TOTPEOHOCTH, OJ1ara U pecypchbl. JKOHOMUYECKUE CUCTEMBI U UX
cymHocTb. OOlIecTBeHHOE NMPOU3BOACTBO U 3KOHOMUYECKHE OTHouIeHus. [Ipon3BoacTBEHHBIE
BO3MO>KHOCTH OOIIIECTBAa U SKOHOMHYECKHUH BbIOOP. KprBas mpon3BOJCTBEHHBIX BO3MOKHOCTEH.
3aKoH yObIBaroIel peaebHON M0Ie3HOCTH. THUIIBI U MOAETN SKOHOMUUYECKUX CUCTEM. DJIEMEHT
HKOHOMUYECKOU cuctembl. TpanuninoHHas skoHoMHuecKas cucremMa. CoOCTBEHHOCTh: (POPMBI U
IYTH UX IpeoOpa3oBaHUsl.

Tema 2: PerHOUHBIN MeXaHU3M cripoca U npeaioxenns. CoBeplieHHas 1 HeCOBEpIICHHAS
KOHKYpeHLUU. ToBapHBI (pBIHOYHBIN) THI OOIIECTBEHHOTO Mpou3BoAcTBa. CyIIHOCTh U
yCIIOBUSI BO3HUKHOBEHHUS pbIHKA. BU/bl pIHKOB U X cTpykTypa. @yHKuMu peiHka. ToBap u ero
cBoiicTBa. Cripoc U peUI0kKEHNE Ha pbIHKE. [IoHATHE «QMacTHYHOCTEY». DIACTUYHOCTD CIIPOCa U
NpeyIoKeHUsl, ToueuyHas U Jyropas. CoBepllieHHass W HECOBEPIIEHHAs KOHKYPEHLHU.
Monononusa. MakcuMu3zaius NpuObLTH MOHOMIOTUCTOM. ONUrONous.

Tema 3: [loHATHE HANMOHAIBHOH SKOHOMHKH, OCHOBHBICE MaKPOIKOHOMHYECKHE
nokaszaresnu. [IoHATHS COBOKYITHOTO CITPOCa U COBOKYITHOTO MPEAIOKEHHsI, (PaKTOPHI, BIUSIOIINE
Ha ux u3MeHeHus. [lorpebaenus u coepexxeHuss. DKOHOMHYECKUH Kpyroobopot. [IpousBoicTBo,
oOMmeH u pacnpeznenenue. [lotpebnenue, coepexeHre, MHBECTUIIMA TOBAPOB U YCIIYT.

Tema 4: dunancoBas cuctemMa M (UHAHCOBas MOJUTHKA oOIiecTBa. ['ocynapcTBEeHHBIN
OrO/IKET U TOCyIapCTBEHHBIN goir. Hanoru u HajoroBas cuctema.

Pa3pnen 2. JxoHOMHYeCKHE OCHOBBI YIIPABJICHUS NIPOU3BOACTBOM

Tema 5: [Ipennpusitie kak CyObeKT PBIHOYHOTO XO3SHCTBA. DKOHOMHYECKHUE 3aKOHBI U
OCOOCHHOCTHM WX TMpOsBIEHUS Ha mnOpeanpuatuud. Ponp coenuamucta XUMHYECKOMR
IpoMbIIUIEHHOCTH. [lpeanpustue B cuctemMe phIHOYHOM SKOHOMUKH. Ilpenmpustue — kak
CyOBeKT M  OOBEKT MpEeANPUHUMATENBCKON  JIeATENbHOCTH. 3aKoHoAaTelbHas  0asza
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HNPENPUHUMATENBCKON  IesiTebHOCTH. HopMaTHBHO-NIpaBOBBIE aKThl, PErVIAMEHTUPYIOIINE
NeSITeNbHOCTh mpeanpuarus. OpraHu3alMOHHO-TIPABOBbIE (POPMBI  MPEANPHUHUMATEBCKOM
NEeSITeIbHOCTH U KpUTEpUH UX BbIOOpa. DopMbl cOOCTBEHHOCTH. BHEIIHAS 1 BHYTpEHHSAA cpesia
NPEIIPUSATHSL.

Tema 6: MarepuanbHOo-TexHHUYeckass ©0a3za mpousBoacTBa. CelppeBass M TOIUIUBHO-
JHepreTuyeckass 0aza XMMHUYECKHX Mpou3BoACTB. [Ipom3BoacTBeHHass mporpamMma u
IPOM3BOJICTBEHHAs: MOIIHOCTh IpeanpusaTs. KauecTBo U KOHKYPEHTOCIIOCOOHOCTh MPOYKIIHH.
DKOHOMHUYECKOe  O0OCHOBaHWME BBIOOpa CHIpbS W  TOoIuMBa. PecypcocbepexeHue.
AJbTepHATUBHBIE UICTOUHUK CBIPbsI U 3HEepruu. OpraHu3anus CKiIaJICKoro Xo3sicraa.

Tema 7: MarepuaabHO-TEXHHUYECKHUE pecypchl PEIIPUATHSL. OcHOBHBIE
IIPOM3BOJICTBEHHbIE (POHABI XMMUYECKUX NPEANPUATHNA: OHATHE, KIacCU(UKALUS U CTPYKTYpa.
[TonsTHEe M CTPYKTypa OCHOBHBIX cpelacTB. OIlEHKa OCHOBHBIX CpEACTB. MeTOIbl OLEHKH
OCHOBHBIX (oHA0B. [loKka3arenu ucnoap30BaHUs OCHOBHBIX IIPOM3BOJCTBEHHBIX (HOHII0B. M3HOC
U amMopTHU3auus OCHOBHBIX (oHJOB. OneHka >(PQPEKTHBHOCTH HCIOIb30BaHUS OCHOBHBIX
IIPOM3BOJCTBEHHBIX (POHIOB. Bocnpons3BoacTBO OCHOBHBIX cpeacTB. OOOpOTHBIE CpEACTBa
OPEINPUSATHS: OHATHE, COCTaB U CTPYKTypa. McTounuku GpopMupoBaHUs 0OOPOTHBIX CPEICTB.
O06opaurBaeMocTb 0OOPOTHBIX CPEeACTB. MarepuaibHble 3anacsl Ha npeanpusatiu. OnpeneneHne
MOTPEOHOCTH B 0OOPOTHBIX CPECTBAX.

Tema 8: Tpynossle pecypcsl npennpusatus. IlepcoHan nmpeanpusTHs U €ro CTPyKTypa.
OCHOBBI OpraHu3aly TpyJaa Ha MpeanpusiTud. I(P(PEeKTUBHOCTh MCIOIB30BAHUS IEpPCOHANIA U
pabGouero BpemeHH. [Ipon3BoauTenbHOCTh TpyAa M orulata Tpyaa. Opranuzanus 3apaboTHOU
wiatel Ha npeanpusTan. CocTaB U CTPYKTypa MPOMBIIIIICHHO-TIPOU3BOACTBEHHOTO MEPCOHANIA.
[Tpon3BOAUTENBHOCTh TPyJa: MOHATHE, NIOKA3aTENU U METOAbl u3MepeHus. nauBuayanbHas u
OOIIEeCTBEHHAs ~ NPOM3BOJAUTEIBHOCTh  Tpyda. PesepBel W (AaKTOpBl  MOBBIMICHUS
POU3BOIUTENBHOCTH TpyAa. DOpMBI, CUCTEMBI U pa3Mep OILIAThI TPYy1a Ha IPEANPUATHH.

Paznen 3. TexHMKO-IKOHOMUYECKHIT AHATU3 HHAKEHEPHBIX pelleHuii

Tema 9: Jloxoabl ¥ pacxo/ibl Ha IPOU3BOJICTBO, U PEAIN3ALUIO IPOAYKIUH MIPETPUATHUS.
W3nepxku TpOU3BOACTBA MPOAYKIHH (C€OECTOMMOCTH), MPUOBLUIb, PEHTA0EIBHOCTh U
neHooOpa3oBanue. IloHsTHe 3arpaThl Ha MPOM3BOACTBO U pealM3allii0  MPOSYKIUU
(cebecTonMocTb). Bunbl 1 3Hauenue knaccuduxanyu 3atpar. CTpykTypa 3aTpat Ha IPOU3BOJICTBO
U peaqu3alMio NpOoAYKIUH. TeXHMKO-DKOHOMHUYECKMH aHadu3 WH)XEHEPHBIX peleHHH.
OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOW3BOACTBO M PEATH3AINMI0 TMPOIYKIIMA B KOMILIEKCHBIX
npou3BojcTBax. OCHOBHBIE IYTH CHW)KEHHUS 3aTpaT Ha MPOM3BOJCTBO MPOAYKIHMH. Jl0XOAbI
npeanpustas. [loHsATHE MPUOBUN U 10X0/1a IPEIIPUSATHS, METO/IBI UX pacdeTa. PeHTabenbHOCTS,
ee BUJIbI U METO/Ibl pacyeTa. [1yTu moBbleHUs MPUObUTN U PEHTA0ETbHOCTH Ha MPEANPHUITUSAX.

Tema 10: IlenooOpa3zoBanue U IeHOBas MONUTHKA. LleHa HAa MPOAYKIWIO W TPUHIIHIIEI
neHooOpa3oBanus. Buasl nien. CTpykTypa 1LieHbl, cucTeMa IieH. B3anuMocCBsI3U 1IeH U U3JIepiKeK.
IlenoBast monutuka. Pa3paboTka 1leHOBOW CTpaTeruH.

Tema 11: duHaHCOBO-KpEeIUTHBIE OTHOLIEHHUS OpeanpUsATHHA u cucreMa
HasoroobmoxkeHust. IloHsATHE, cOocTaB WM CTpyKTypa (uHAHCOB mnpennpuatus. [IpuHIMIBL
Hasoroo6yoxxenus. Hanorn u miatexu, yCTaHOBIIEHHBIE 3aKOHOJATEIbCTBOM: BUJBI, CTaBKH,
00BEKThI HAJIOTOOOJIOKEHUS U CPOKHU YILIAThl HAJIOTa B OOJIKET.

4 O0beM yueOHOii 11 CUMILJIMHBI

O0beM TUCUUIIMHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
4. 4.
O01mas Tpy10eMKOCTb IV CHUITHHBI 3 108 81
KoHTakTHasi padoTa — ay1MTOPHbIE 3aHSITHS: 0,22 8 6
Jlexun 0,11 4 3
[TpakTnueckue 3anstus (I113) 0,11 4 3
CamocrosiTebHas padora 2,78 100 75
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KonTtakTHas camocTosiTenbHas paboTa 578 0,4 0,3
CaMOCTOsTETbHOE H3YUCHHE PA3/ICTIOB AUCITUTLIHHBI ' 99,6 74,7
Buj1 H”TOrOBOr0 KOHTPOJIS: 3aueT ¢ OLEHKOI

AHHOTaN U padoyeil MPOrpaMMspl AUCHUILIMHBI
«ConuajJbHO-NICHUX0JIOTHYeCKHEe OCHOBBI Pa3BUTHS JTUYHOCTH»

1 Heap aucuumiuHbl — GOPMHUPOBAHHE COITMAIBHO OTBETCTBEHHON JIMYHOCTH,
CIIOCOOHOM K CaMOOpraHW3allii U Pa3BUTHIO, YMEIOIICH BBICTPAMBATH M PEaTH30BBIBATH CBOIO
JKU3HEHHYIO CTPATErHI0, CIIOCOOHOM yIPaBJIITh CBOUM BPEMEHEM B HOBBIX COIIMAIBHBIX PEATHIX,
B YCJIOBUSIX HEMTPEPHIBHOT'O 00Pa30BaHMUS, YMEIOIICH OCYIIECTBIIATH COIIMATLHOE B3aUMO/ICHCTBIE
1 pealIn30BBIBAaTh CBOIO POJIb B KOMAH/IC.

2 B pe3yabTaTe U3y4eHUs! JTUCHUILINHBI 00yYAIOLIUICH T0KEH

OO6manate caeAyOIMUMHA KOMIETEHIIUAMHA U HHIUKATOPAMHU UX JTOCTHKCHUS:

VK-3.1, YK-3.2, VK-3.3, YK-3.4, YK-3.6, YK-5.10, YK-6.1, YK-6.2, YK-6.3, YK-6.4,
VK-6.5, YK-6.6, YK-9.1, YK-9.2, VK-9.3,

Buame:

—  CYIIHOCTb MpOOJIeM OpraHu3allyd U CaMOOPTaHU3AlUU JTUYHOCTH, €€ MOBEACHUS B
TpyIIE B YCIOBUSIX COBPEMEHHOTO O0IIECTBA U HEMPEPHIBHOTO 00PA30BAHMUS;

— METOJIbl CaMOOPTaHM3AIlMU M PA3BUTHUS JHMYHOCTH, BBICTPAWBAHHS W peaTU3alin
TPACKTOPUU CAMOPA3BUTUS, BBIPAOOTKH IIEJIETONaraHus W MOTHUBAI[MOHHBIX YCTaHOBOK,
Pa3BUTHSI KOMMYHUKATHBHBIX CIIOCOOHOCTEH M TIOBEJICHUS B TPYIIIIE;

— oOulyl0 KOHIIENIHIO TEXHOJOTUHA OpraHu3allid BPEeMEHH U  MOBBILICHUS
3¢ (HEKTHBHOCTH €ro UCIOJIB30BAHMUS;

—  METOJIMKH M3YYCHUS COIUATBHO-TICHXOJOTUYCCKUX SBJICHUN B chepe yrnpaBieHUs u
CaMOYIIpaBJICHUsI TUYHOCTH, TPYIIIIbI, OPTaHU3AIUH.

Ymemn:

— IUIAaHUPOBATH U PCIIATh 3a1a4X JINYHOCTHOTO U Hpoq)eCCHOHaHBHOFO pa3BUTHA,

— aHaJM3UpOBaTb CBOM BO3MOXKHOCTM W OlPAaHWYEHUS, HCIOJIB30BaTh METObI
CaMOJIMarHOCTUKH, CAMOIIO3HAHUS, CAMOPETYJISIIUU U CAMOBOCITUTAHMUS;

—  YCTaHaBJIMBATh C KOJUIEraMu (OJHOTPYNITHUKAMH ) OTHOLIEHHUS, XapaKTePHU3yIOLIHeCs
3¢ (HEeKTUBHBIM YPOBHEM OOIIEHUS;

—  TBOPYECKHU NMPUMEHATH B PEIICHUH NMPAKTUYECKUX 3a7a4 WHCTPYMEHTHl TEXHOIOTHIA
OpraHU3aluU BPEMEHH U MOBBIIIEHNUS 3(P(HEKTUBHOCTU €r0 MCI0JIb30BAHUS.

Braoemw:

— COLMAIbHBIMU M TCHXOJOTHUECKUMH TEXHOJOTMSIMHM CaMOOPTaHU3alMM M Pa3BUTHUS
JIMYHOCTH, BEICTPAMBAHUS M PEaTN3aIlH TPACKTOPHUH CaMOPa3BUTHS,

— MHCTPYMEHTaMU ONTHMH3ALMU HCHOJIb30BAHMS BPEMEHHM, HAaBBIKAMU IUIAHHMPOBAHUS
JMYHOTO U Y4€OHOTrO BpPEMEHH, HaBbIKAMU CaMOO0OPa30BaHUS;

— TEOPETUYECKMMHU M TPAKTHUECKUMH HaBBIKAMH NPEAYNPEXKIECHUS U pa3pelieHus
BHYTPHJIMYHOCTHBIX M TPYIOBBIX KOH(JIUKTOB,;

— croco0aMy MOTHBAIIMU YWIEHOB KOJUIEKTHBA K JTUYHOCTHOMY U MPO(ECcCHOHATBHOMY
Pa3BUTHIO;

— CHOCOOHOCTAMH K KOHCTPYKTUBHOMY OOIIEHHIO B KOMaHze, pe(iekcuu CBOEro
NOBEJEHUS U JIMACPCKUMH KauyeCTBaMHU.

3 Kparkoe coaepskaHue J1CHUIITHHbI

Pa3nea 1. O01mecTBO: HOBBIE YCJIOBUS M (PAKTOPBI PA3BUTHS JIMYHOCTH

1.3 CoBpeMeHHOE O0IIECTBO B YCIOBHSIX TII00AM3AINHN U MHPOPMATH3AIIH.

1.4 CoumanbHbIe POLECCHI

1.5 MuCcTUTYTHI cConManu3auy JHIHOCTH

1.6 HUuctutyTt 00pazoBaHus
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1.7 ComnmanpHasi 3HAUUMOCTb PO ECCUH.

1.8 «Mos mpocdeccust B COBpEMEHHOM POCCHIICKOM OOIIECTBE

Pazpen 2. Jlnmubocrb. ConuajbpHble ¥ ICHXO0JOTHYECKHE  TEeXHOJIOTHMH
CaMOOPraHM3alUN U CAMOPA3BUTHS

2.7 Tlcuxonorus TMYHOCTU

2.8 Ctpareruu pa3BUTHS U CAMOPA3BUTHUS JTUIHOCTH

2.9 CamoopraHu3zalus U camMopeanu3anus JMYHOCTH

2.10JInuHOCTH B CUCTEME HEMPEPHIBHOTO 00pa30BaHMS

2.111lenenonaranue B JIMYHOCTHOM U Tpo(decCHOHATbHOM pa3BUTUHU. [lpakTukym
«[TocTpoeHune Kapbepbl».

Pasnen 3. I'pynnma. CoumajibHble M INCHXOJOTMYECKHE TEXHOJIOTMM TIPYyNIOBOro
MOBe/IEHUsI U JINJIePCTBA

3.6. Komnektus u ero popmupopanue. [Ipaktukym «Ilcuxomorust oOmeHus»

3.7. Ctuu pykoBojctBa u munepcrsa. [Ipaktukym «Komangoobpaszosanue. Jlugepcto»

3.8. Ilpaktuky™m «YmpaBieHre KOHOIUKTHBIMU CUTYallUSIMUA B KOJUIEKTHBE)

3.9. [IpakTukymM «MOTHBBI IMYHOCTHOTO POCTa)

3.10. ConmanbHO-ICUXOJIOTHYECKOE  OOECHevYeHHWe  YNpaBiCHHsS  KOJUIEKTHBOM.
[IpakTukym «VICKycCTBO ympaBisiTh COO0I

4 O0beM yueOHOH TUCHMILINHBI

O0BbeM TUCHHUIIITHHBI
Bup yuyeoHoii padoTbl Axax | Actp.
3E
q, q,
O01masi Tpy10eMKOCTh TUCIHILIHHBI 2 12 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,22 8 6
Jlekuun 0,11 4 3
[IpakTuueckue 3ansatus (113) 0,11 4 3
CamocrosiTesibHas padoTa 1,78 64 48
KonTakTHas camocTosiTenbHas paboTa 0,2 0,15
1,78
CamocTosTenbHOE U3YYeHHUE Pa3IesiOB JUCIUTUIHHEL 63,8 | 47,85
Bua konTpoJs: 3ader

AHHOTanusA padoyeil NPOrpaMMbl JUCHHIIIMHBI
«O0mas u HeoOpraHm4vecKast XuMus»

1 Heap aAuMcCUMIUVIMHBI — MpUOOpEeTeHHE 3HAHUN M KOMIETeHLUH, (GopMHUpOBaHUE
COBPEMEHHBIX TIPEJICTABICHUN B 00JIaCTH TEOPETUICCKIX OCHOB XMMHH U XHMHH JJICMECHTOB.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00Y4AIOIHIICS 10JI5KeH::

Obnadams CleTyOUMMA KOMIIETCHIIUSIMA U UHIAMKATOPAMH MX JOCTHXKCHHUS:

OIIK-1.1, OIIK-1.5, OIIK-1.9.

Buame:

— 2JIEKTPOHHOE CTPOCHHE aTOMOB M MOJIEKY;

— OCHOBBI TEOPUU XHMHUYECKOM CBSI3U B COCTMHEHUSAX Pa3HBIX THUIIOB, CTPOSHUE BEIIECTBA
B KOHJCHCUPOBAaHHOM COCTOSTHUM;

— OCHOBHBIC 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUYCCKUX IMPOIECCOB U XaAPAKTECPUCTUKH
PaBHOBECHOTO COCTOSIHUS;

— METOJIbI OIMCAHUS XHMHUYECKUX PAaBHOBECHI B paCTBOpaX 3JICKTPOIUTOB;

— CTPOCHHE U CBOMCTBA KOOPIUHAIIMOHHBIX COCTUHEHHIA,

— TIOJy4YeHHE, XUMHUYECKHE CBOMCTBA IMPOCTHIX U CIIOKHBIX HEOPTaHUIECKHUX BEIIECTB.

Ymemn:

— BBINOJIHATh OCHOBHBIE XUMHUYECKHE OIEPAldd, OIPEACIATh TEPMOIUHAMUYCCKHEC
XapaKTePUCTUKU XUMUYECKUX PEAKIIMH U paBHOBECHBIC KOHIICHTPAIIUHU BEIIECTB;
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— HCIIOJNb30BATh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJMHAMHUYECKHE CIIPABOYHBIE
JTaHHBIC IS PEeIIeHUS TPOPECCHOHATBHBIX 3a/1a4;

— TMPOTHO3UPOBATH BIHUSHHUE PA3IUYHBIX (DAKTOPOB Ha paBHOBECHE B XHUMHUYECKUX
peaKusx.

Braoemy:

— TEOPETHMUYECKUMU METOJIaMU OIMCAHMSI CTPOECHUS U CBOMCTB IPOCTBIX U CIIOKHBIX
BEILECTB HA OCHOBE 3JIEKTPOHHOI'O CTPOEHUS X aTOMOB U IIOJIOXKEHUS B IEPUOIUUECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB;

— OCHOBHBIMU HaBbIKaMU pabOThl B XUMUYECKOH J1abopaTopuu;

— OKCIEPHUMEHTAIIbHBIMA METOJAMHU OIPENENICHUs HEKOTOPhIX (PHU3UKO-XUMHUECKUX
CBOMCTB HEOPTraHUYECKUX COCAMHEHUM.

3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Pasznes 1. llppHOMnbI XMMUK

1.1 Ctpoenue aroma.

BonHoBBIE CBOMCTBA MaTepHaIbHBIX 00BEKTOB. YpaBHeHue ne bpoiuns. CooTHomeHHE
HeonpeneneHHoctei ['elizenoepra. [lonstre o kBaHTOBOM MexaHuke U ypaBHeHuu [lIpenunrepa.

1.2 Ileproguyeckuii 3aK0OH U IEPUOJUYECKASL CUCTEMA.

CoBpemenHast (OpMYITHpPOBKa MEPUOANYECKOTO 3aKoHa. [lepuoandeckas cucrema u ee
CBSA3b CO CTPOGHHEM aTOMOB. 3alOJHEHHE DSJEKTPOHHBIX CJIOE€B MU O000JOYEeK aTOMOB B
nepuoanueckon cucreMe anemenTos .M. Menneneesa.

1.3 OkuCIUTENEHO-BOCCTAHOBUTENIBHBIE ITPOLIECCHI.

Crenenn okucieHusl. BaxkHeiime OKUCIUTEIN U BOCCTAHOBUTEIN. BakHEHIITHE CXEMBI
MIPEBPAILCHHS BEUIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUAX.

1.4. XuMuueckast CBSI3b U CTPOCHUE MOJICKYJI.

KoBasieHTHast cBsi3b, OCHOBHBIE IOJIOKEHUSI METO/A BAJICHTHBIX CBs3el. PaccMoTpenue
CXEM MepeKphIBaHMs aTOMHBIX OpOuTanei npu oopa3oBaHuu cBs3€il B Mosekynax. ['ubpuauzanus
BOJIHOBBIX (pyHKIMHA. OCHOBHBIE TOJIOKEHUSI METOJIa MOJNeKyIsapHbIX opoutaneir (MO JIKAO).
Meron T'munecnu. OOmme cBeneHUsT O KOMIUIEKCHBIX COEAMHEHUSX, UX CTPOCHHUE.
MexMonekyinsipHas U BHyTPUMOJIEKYJISIpHAsE BOAOPOIHAS CBsA3b. lOHHAs CBA3b Kak MpeAesbHbIN
cily4ail KoBaJIeHTHOM cBsizu. OOIIMe NpeAcTaBIeHUS O MEXKMOJIEKYISIPHOM B3aUMOJEHCTBUU:
OPUEHTALIMOHHOE, NHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOICHCTBUS.

1.5. IToHsiTHE O XUMHUYECKON TEPMOIHHAMUKE.

Tepmonunamuyeckue  QYHKIMHM  COCTOSHUSL  (XapaKTepucCTHUecKue  (YHKIUH).
BuayTpeHnHsst SHEprus ¥ SHTANBINS, UX QU3NUECKHN CMBICT. TepMOXUMUS U TEPMOXUMHUYECKUE
ypaBHeHMs. 3akoH ['ecca u cienctust u3 Hero. [lonsaTHe 06 sHTponuHU, aOCOTIOTHAS SHTPONHUS U
CTpOEHHE BelleCTBa. MI3MeHEeHNe SHTPOINHU B PA3IMYHBIX MPOIIECcCax.

1.6. IlonsATHE O XMMHUECKON KUHETHKE. XUMHUYECKOE PABHOBECHE.

OnHocTanuifHbIC U CIIOKHBIE peaKIuu. 3aKOH JercTBYIomuX Macc. KoHcranTa ckopoctu
peakuuu. MoOnEeKyJIsIpHOCT M TOPAIAOK pPEAaKIUH. 3aBUCUMOCTb CKOPOCTH PEaKLHUH OT
TEMIEPATYPbl; SHTAIBIMS AKTUBALIMU. [ OMOT€HHBII U reTepOreHHbIN KaTaaus.

HctnnHoEe 1 Kaxyieecs paBHoBecHs. KoHcTaHTa XxuMudeckoro pasHoBecus. CmelieHne
XUMHYECKOT0 paBHOBecusl, npuHuui Jle-Illarense — bpayHa.

Oneprust [n06ca, ee cBsA3b ¢ SHTponued U HHTANbNUEH. DU3NYECKUN CMBICT SHEPTHH
['n606ca. DHTpONMITHBI W SHTANBMUHHBIN (akTtopbl mporecca. Cesizb AG’; ¢ KOHCTaHTOU
paBHOBECHSI.

1.7. PacTtBOpBl. PaBHOBECHS B pacTBOpax.

IIpomeccel,  compoBoXkjaromue  00pa3oBaHUE  JKUIKUX  HUCTHHHBIX  PAacTBOPOB
HERJIEKTPOJIUTOB M 3JIEKTPOJUTOB. ACCOLUMUPOBAHHBIE U HEACCOLUHUPOBAHHBIE SJIEKTPOIUTHL
Crenenp aucconmanuu. KoHcranTa nuccoumanuu. PaBHOBecHME B CHCTEME, COCTOSIIEH U3
HACBILIEHHOT'O PAacTBOpa MaJOpacTBOPUMOIO 3JIEKTPOJIUTA U €ro KpucramioB. PaBHoBecue B
pacTBOpax KOMIUIEKCHBIX COeAMHEHUN. PaBHOBECHE TuccolManuy BOJbl, NOHHOE NIPOU3BEACHNE
BO/JIbI M €r0 3aBUCUMOCTh OT Temmneparypsl. [llkana pH. ['maponus comnen.
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Pasznen 2. Heopranuueckasi xumus

2.1. Xumus S-nnemMeHToB. 2.2. XuMus P- 3JIEMEHTOB.

Bomopoa-niepBeiii 2JIEeMEHT MEPUOAMYECKOM CHCTEMBI, €r0 JBOWCTBEHHOE IOJIOKCHHE.
Onementsl 1-2 u 13-18 rpynn nepuoaudeckoid cCUCTEMbl. 3aKOHOMEPHOCTHM B H3MEHEHUU
9JICKTPOHHBIX KOH(UTYparuii, BEIUYMH PAJUYCOB, JJICKTPOOTPHUIATEIPHOCTH € DHEPTUHU
MOHU3ALMKA aTOMOB. TUMMYHBIE CTENIEHU OKHUCIICHUS. XMMUUYECKHE CBOMCTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOCHHUM M CBOMCTBAX OCHOBHBIX THIIOB COCAMHEHWH, WX TIOJyYCHHE.
[Ipupoaubie coeuHeHus, OJTyYeHUE U TIPUMEHEHHE.

2.3. Xumus d-snementos. 2.4, Xumus f- ameMeHTOB.

OneMeHThl 3—12 rpynm NEepUOAUYECKOW CHUCTEMbI. 3aKOHOMEPHOCTH B HM3MEHEHHUU
3JICKTPOHHBIX KOH(PHUTypalHii, BETMYUH PAIUyCOB, SHEPTMH HOHU3ALIUU, XapaKTEPHBIX CTEIICHEH
OKHCJICHUS, KOOPJAMHAIIMOHHBIX dYHCel aTtoMoB. llpupojaHble coeAMHEHUs, MOIYyYEeHUE U
COTIOCTaBJICHHE (PU3MUECKUX W XMMHUYECKUX CBOMCTB MPOCTHIX BemiecTB. CTPOCHUE M CBOMCTBA
OCHOBHBIX THIOB coeauHeHuit. OcobeHHOCTH f- 3IeMEHTOB.

4 O0bem yueOHOH TUCHMILINHBI

Beero Cemectp
Buj yueOHoii padoThl 1 2
3E Axan. 4. 3E | Axagj. u. 3E Axkap. 4.
0 g TPYROCMEOCTE | 95 432 7 252 5 180
JUCITUTUTUHBI
KonTakTHas pabora - 1,33 48 0,77 8 0,55 20
ayJIUTOPHbIE 3aHSITHSI:
Jlexuuu 0,44 16 0,22 8 0,22 8
[Ipaktuueckue 3ausarus (I13) 0,22 8 0,22 8 - -
JlabopaTtopusbie padoTsl (JIP) 0,66 24 0,33 12 0,33 12
CamocrosTenbHas pabora 10,16 365,8 5,98 215 4,18 150,8

CamocTosiTenbHOe U3Yy4EHUE

DPas3/IeNIoB AMCLUILIHHEL 10,16 365,8 | 5,98 215 4,18 150,8

Buabl konTpoJIA:

IK3aMeH 0,5 18 0,25 9 0,25 9
KonTakTHas pabota — 08 04 04
IIPOMEXYTOYHAs aTTeCTAllHs 0,5 ’ 0,25 ' 0,25 ’
[TonroroBka k SK3aMeHy 17,2 8,6 8,6
KypcoBas padora 0,01 0,2 - - 0,01 0,2
KonTakTHas pabota — 0,01 0.2 ) ) 0,01 0.2
MTPOMEXKYTOYHAS aTTECTAIINS
Bua uToroBoro KOHTpoJIA: IK3aMeH Ix3amen, KP
Cemectp
Bup yueOHoit padoThbl Beero 1 2
3E Actp. u. 3E Actp.u. | 3E | Actp. u.
Ot TPYHOGMKOCTE | 4, 324 7 189 | 5 | 135
JVCIUATUTAHBI
Kouraxrnas padora- | 4 53 36 0,77 27 |055| 15
ay/INTOPHbIE 3aHATHS:
Jlexuuun 0,44 12 0,22 6 0,22 6
[Tpaktuueckue 3ansatus (I13) 0,22 6 0,22 6 - -
JIaboparopusbie paboTs (JIP) 0,66 18 0,33 9 0,33 9
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CamocrosiTesibHast padoTa 10,16 274,35 5,98 161,25 | 4,18 | 1131

CamocrosTenbHoe U3y4eHHE
pasAenoB JUCHUILIIAHEI 10,16 274,35 5,98 161,25 | 4,18 | 1131

Buabl KoHTpOJIA:

IK3aMeH 0,5 1,35 0,25 7,05 0,25 7,05
KonraktHas pabora -

IPOMEKYTOUHAS ATTECTALIUS] 0,5 06 0,25 06 0,25 0.
[ToaroroBka Kk sK3aMeHy 12,9 6,45 6,45
Kypcosas pabora 0,01 0,15 - - 0,01 0,15
KonraktHas pabora - 0,01 0,15 ) ) 0,01 0.15
MIPOMEXKYTOUHAsI aTTECTAIHS

Bua uTOroBoro KOHTpoJIs: JK3aMeH 9x3amen, KP

AHHOTanuA padoyeil NPOrpaMMspl JUCHHUIJIMHBI
«Oprannyeckasi XUMHS

1 Heap AMCHUIUIMHBI — IPUOOPETEHUE CTYJCHTaMHU 3HAHUN O CTPOCHUU OPraHMYECKUX
COCIMHEHU I, OCHOBHBIX XUMUYECKUX CBOMCTBAX Pa3JINYHBIX KJIACCOB OPraHUYECKUX COCAUHEHUN
U METOJIaX UX MOJYyYEeHHUs], KaK IPOMBIIIJICHHBIX, TaK U JJAOOPaTOPHBIX.

2 B pe3yabraTe H3y4eHUs] JUCHHUILINHBI 00y4aIOIIUIICS 10JIKEH:

Obnadamye cleayomUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

OIIK-1.2; OIIK-1.6; OIIK-1.10.

3namy:

— TEOPETHYECKHE OCHOBBI CTPOCHHMsS M CBOMCTB PAa3JIMYHBIX KJIACCOB OPraHUMYECKUX
COCIUHEHUI;

— CHOCOObI TOJyYeHHS M XUMHMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKHX
COCIUHEHUI;

— OCHOBHBIE MEXaHHU3MBI IIPOTEKaHHsI OPTaHUYECKUX PEaKIHii;

Ymemy:

— NPUMEHATh TEOPETUYECKHE 3HAHUS JUISI CUHTE3a OPraHMYECKMX COEIMHEHUN pa3InYHbIX
KJIaCCOB;

— aHAIN3HUPOBATH U MPEJICKA3bIBATH PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COETMHEHNN;

— COCTaBJIATH CXEMbI CHHTE3a OPIraHUYECKUX COCIUHEHUM, 3aJaHHOTO CTPOCHHS;

Braoemw:

— OCHOBaMH HOMEHKJIATYphl U KJIaCCHU(UKALUY OPraHUYECKHX COeTMHEHNIH;

— OCHOBHBIMHU TEOPETUUECKUMH IPEACTABICHUSAMH B OPraHUUYECKON XUMUH;

— HaBbIKAMH 0OOCHOBAHUS PALIMOHAIIBHBIX CIIOCOOOB MOTYYEHUS] OPraHUUECKUX BEIIECTB.

3 Kpartkoe coaep:xaHue TUCUMILIHHBI

Pa3nea 1. Teopust XMMHY€CKOro CTPOCHHUSI U HACBILIEHHBIE yrieBoaopoasl (YB).

1.1. TIlpupona XUMHUYECKOU CBSI3U

IIpupona xoBaneHTHOUW CBA3U. Dopmynsl JIbtonca. dopmansHelii 3apsan. Teopus
rubpuauzanuu AO. Teopusi oTTalKuBaHUs JIEKTPOHHBIX Map BasieHTHOU 06010uku (OOI1BO) u
dopma Moniekys. AToMHO-opOUTanbHble Mosienu. DddekTsl B oprannueckoit xumuu. [Tonsarue o
MEXaHU3ME XMMHUYECKOW peakuuu. [IpomMexyTouHble COEAVMHEHUS M YACTHUIBI OPTraHUYECKHX
pEeaKuui.

1.2 AnkaHbl

I'omonornueckuit  psag.  M3omepus.  Homenxmarypa.  CrnocoObl  MOJTyYeHHS.
[IpocTpancTBeHHOE M 3JIEKTPOHHOE CTpoeHue. Pusndeckue cBoicTBa. OO0mmas XapakTepUCTHKA
peaknoHHo criocobHoctu. [Toctynat XsmmoHa.
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1.3 Crepeounszomepust

Tunbel cTepeonzomepoB: KOH(GOpPMEpBI, TE€OMETPUYECKHE H30MEPHI, IHAHTHOMEPHI.
Onrtuueckass u30MepHus. XHUPaIbHOCTh. OJHaHTHOMEphL. Pamemudeckas cmech. CrocoObl
IPOCTPAHCTBEHHOT'O M300paXEHUSI ONTHYECKHX H30MepoB. OTHOCUTENbHass M abCONIOTHAS
koHpurypamuu. Ilpoeknun @Pumepa. D,L-Homenkmarypa. R,S-Homenknarypa. I[lonstue o0
ONTUYECKOIN aKTUBHOCTU COSAUHEHUM C ABYMS aCUMMETPUUYECKUMU LIECHTPAMHU.

1.4 1{ukmoaaKaHbl

I'omonoruueckuii psin. M3omepus. Homenknarypa. CriocoOst monmyuenusi. Kondopmarium.
Tunel HanpsbkeHU B UKIax. Pu3nueckue CBOMCTBA. Peakiiny UKI0aJIKaHOB.

Pasnen 2. HenachllieHHbIE YIJ1€BO0PO/bI.

2.1. AnxeHbl

l'omonornueckuit  psg.  W3omepus.  Homenxmarypa.  CrmocoObl  MONyYEHHS.
IIpoctpancTBeHHOE cTpoeHue. Pu3nueckue CBOMCTBA. Peakuu ankeHos.

2.2 ATKUHBI

l'omonornuecknit  psg.  M3omepus.  Homenkimarypa.  CmocoObl  TIOJIyYEHHS.
[IpocTpaHCTBEHHOE U ANEKTPOHHOE cTpoeHue. Du3nyeckue CBoCTBa. Peakunm anknHOB.

2.3. AnKaaueHbl U IIOJIUEHE]

[loHATHE O TNEPHUIMKIMYECKUX peakiusax. [omonormyeckwii psg. Kimaccuduxanms.
Wzomepusi. Homenknatypa. CrocoObl momydenus. Peaknuum 1,3-ankaauenoB. [lonstue o
nepunuKiInyeckux peakuusax. Luknonpucoenunenne. OcodeHHocT peakuuii Junsca-Anbaepa.

Paznen 3. ApomaTrnyeckue coeIuHEHUs.

3.1  Teopum apOMaTUYHOCTH.

CoBpeMeHHbIE TPECTABICHUS O CTPOCHUH OeH30J1a. ApOMaTHYECKHl XapakTep OeH30a.
Oueprus conpskeHus. OO1IMe KpUTEPUH apOMAaTUYHOCTH.

3.2 Coenunenus O€H30JbHOTO Psijia

Nzomepus. Homenknatypa. CriocoObl monyyenus. IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE
ctpoenue. Guznueckue cBoiicTBa. O0IIas XapaKTepUCTUKA PEaKIIMOHHON CIIOCOOHOCTH.

Pa3nea 4. I'anorenonpousBoaubie. Cnupthl, peHobI, IPOCTHIE IPHupbI.

4.1 I'anoreHonpou3BOIHbIE

Knaccudukanus. Homenknarypa.

Ankun- u  ammnraiorenuasl. M3omepus. Homenknatypa. CrnocoObl MoOJydeHHS.
IIpocTpaHCTBEHHOE U ANEKTPOHHOE CTpoeHHE. PU3NUecKue CBOMCTBA.

Peakiun HyKkI€0(QMIBHOTO 3aMelIeHUs M OTIIEIUICHUs. BUMOneKynspHbIl MeXaHU3M
HyKJIeo(DUIbHOTO 3amenieHus (Sn2).

MoHOMONEeKyIApHBIN MEXaHU3M HYKJICO()UIBHOTO 3aMeleHns. Peakiuu otmienienus. -
OnumunupoBanue. Mexanusmel E1 u E2. Apomarnueckue ranoreHonpou3BoJHble. MexaHu3m
3aMeIlIeHusl TajoreHa B aKTHBHPOBAaHHBIX rajioreHapeHax (Sn2 apom). HeakTuBupoBaHHBIE
raJIOT€HONPOU3BOHbIE APOMATHUYECKUX YIJIEBOJOPOAOB; APUHOBBIA MEXaHU3M 3aMelleHus
raJIoreHa.

4.2 DeMEeHTOPraHMYeCKHE COSTUHEHUS.

XapakTepucTUKa CBS3€H YIIIEpOJA-3JIEMEHT B 3aBUCUMOCTH OT IIOJIOXKEHMS dJIEMEHTa B
[Tepuoauueckoil cucTeMe 3JIEMEHTOB. MeTtammoprannyeckue coeauHeHus. HomeHknatypa.
CriocoObl  TONy4YeHUsT JUTHH- W MarHMHOpraHWveckux coequHeHui. Peakuust ['punbspa,
MexaHu3M. CtpoeHue peakTtuBOB ['puHBspa. VX peakuum ¢ COEIMHEHHSMH, COJAEpKAIIMMHU
AKTHUBHBIN aTOM BOJIOPOJAA: KMUCIOTAMHU, CIUPTAMHU, AMUHAMH.

4.3 Couprsl.

Onnoaromuble cnupThl. Kiaccudukanms u  HomeHkinatypa. CrocoObl MOTydeHHSs.
IIpocTpaHCTBEHHOE U JIEKTPOHHOE CTPOEHUE. XMMHUUYECKUE CBOMCTBA.

4.4 ®enonbl

Knaccugpukanus u HomeHkiarypa. CrnocoObl mnonydeHus. Pusndeckue CBONCTBA.
ITpocTpaHCTBEHHOE M AIEKTPOHHOE CTPOEHNE. XUMUUYECKHUE CBOMCTBA

4.5 IlpocTslie 3gupbl
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Knaccudukanmss m HomeHnkiatypa. CmocoObl monyueHus. Dusnyeckue CBOKCTBA.
IIpocTpaHCTBEHHOE U IEKTPOHHOE CTPOCHHUE. XMMUYECKUE CBOMCTBA.

4.6 DIOKCUCOEIUHEHU

Nzomepus.  Homenkmarypa.  CrnocoObl  monydeHus.  Du3MUeckue  CBOMCTBA.
IIpocTpaHCTBEHHOE M AJEKTPOHHOE CTPOCHHUE HSTHWICHOKCHIA. XUMHUYECKHE CBOMCTBA.
MexaHu3Mbl peaklMii W HampaBlieHUE PACKPBITHS Kojbla. [IpuMeHeHrne B MPOMBIIIICHHOM
OpraHU4eCKOM CHUHTE3E.

Pasnen 5. Anbaeruabl, ketonbl. KapOoHOBBIe KMCJI0TBHI M MX TPOU3BO/IHBIE.

5.1. Anpaeruapl U KETOHEI

Knaccupukanms u HomeHknatypa. CrmocoObl monmydeHus. DH3HUECKHE CBONCTBA.
[IpocTpaHCTBEHHOE U 3JEKTPOHHOE CTPOEHUE. XMMUYECKHE CBOWCTBA.

5.2 OTHOOCHOBHBIEC KApOOHOBBIC KHCIIOTHI.

Knaccudukanua u nHomenkinarypa. CnocoOwsl monydenus. IIpoctpancTBeHHOEe H
ANEKTPOHHOE cTpoeHue. Du3nueckre CBOMCTBA. XMMUYECKUE CBOKCTBA.

5.3 OyHKIHMOHANbHBIE MPOU3BOJHBIE KapOOHOBBIX  KHUCJIOT: TaJOr€HAHTUAPHUIbI
(anMTaIoOreHUIBI), AHTHIPHUIBI, CIIOKHBIE 3(HUPBI, aMUJIBI, HUTPHUJIHL.

Crnioco6bl monyueHusi. OCOOEHHOCTH MPOCTPAHCTBEHHOTO U AJIEKTPOHHOTO CTPOCHUS.
Baxneitmme coiictBa. Peakunu N- u O-anmnupoBanusi. ux Mmexanu3mbl. KeTeHbI 1 JUKETEHBI.

5.4 MHOTOOCHOBHBIE KapOOHOBBIE KHUCIOTHI.

JlnkapOOHOBBIE KUCIIOTHI JKUPHOTO W apoMaTuueckoro psga. Homenkmnarypa. CriocoOsr
nonyuenusi. usnveckue U xummuueckue cpoiictea. ManoHoBblit ¢up. [lonydenne. CtpoeHue,
CH-KucnotHocts. Peakuuy KoHJAEHCalMd MajlOHOBOTO 3(GuUpa M MAJIOHOBOM KHCIOTHI C
aJbJETUIaMU.

5.5 3amerieHHble KApOOHOBBIX KHCIIOT.

I"anoreno3amemniennblie kuciaoTel. Knaccuduxaims u Homenknarypa. CrnocoObl morydeHus
O- ® [-TajJoreHO3aMemIEHHBIX KHCIOT. XHWMHUYECKHE CBOMCTBA. [ MIAPOKCHUKHUCIIOTHI:
Kiaccudukanus U HoMeHKIatypa. CrmocoOwr momydenus. OCOOEHHOCTH CBOWCTB a-, -, ¥-
TUAPOKCUKUCIHOT. JlakTOHBI. AMHHOKUCIOTEL. CriocoObl momyueHusi. Ctpoenue. BaxHeitmue
¢uznyecKknue 1 XuMHUYECKHE CBONCTBA.

Pa3neu 6. A3oTcogepskamue H reTepoUKINYECKHAE COCUHEHHS.

6.1. Hutpocoeaunenus

Knaccudpukanus u HoMmeHknatypa. CmocoObl monydeHus. [IpocTpaHcTBeHHOEe U
AJIEKTPOHHOE CTpOeHHME. XHMMHUYECKue CBOWCTBAa. Tayromepus NEpBUYHBIX M BTOPUYHBIX
anupaTUIecKuX HUTpOCcOoeNuHEeHUN. Peakiuu.

6.2. AMUHBI

Knaccudukamus u HoMeHknatypa. CrnocoObsl momydeHus. Dusndeckue CBOHCTBA.
XHWMHYECKHE CBOWCTBA.

6.3 A3za- 1 qMa30COeTMHEHUS

[lonyuyenne pAua3ocoeAMHEHUN peakUUell Ma30TUPOBAaHUS: YCIOBUS MPOBEIEHUS
peakuuu W MEXaHW3M; pa3uyusg B YCTOMYMBOCTH HACBHIUIEHHBIX M apOMAaTUYECKUX
nuazocoenuHenuil. ®dusnueckue cBoicTBa. IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOEHHUE
apOMaTHYECKUX AUA30COEAMHEHUN B 3aBUCUMOCTH OT pH cpeabl, TayToMepHbIe MpPEeBpaICHHUS.
Xumuueckue cBoicTBa. Azocoueranue. [lonyuenne u npuMmeHenue azacoequnennii. CuHTe3.

4 O0beM yueOHOM TMCUMILTHHBI.

Bcero Cemectp
. 3 cemectp 4 cemectp
Bun yuebHoit paboThl A A A
3E Kal. | ap Kan | ap KaJl.
9, . 4. 9.
OO01mas TpyA0€MKOCTh AUCIUTLIINHBI 9 324 3 108 6 216
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KonTakTHas padoTa — ayiuTOpHBIE 0,88 32 0,44 16 0,44 16
3aHATHS:

Jlexuu 0,44 16 0,22 8 0,22 8
ITpaktrueckue 3ansatus (113) 0,44 16 0,22 8 0,22 8
CamocrosiTesibHas pa6oTa 283 2,56 92 5,31 191
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,4 -

CaMocTosATeIbHOC U3YUCHUE PA3/ICIIOB 7,87 282.6 2,56 916 531 101
JICIIATUIHHEL
Buabl KOHTpOJISA:

IK3amMeH 0,25 9 - - 0,25 9
KonTakTHas paboTa — MPOMEKYTOUHAS 04 i 0.4
aTTecTamnus 0,25 ' - 0,25 ’
IToaroToBKa K K3aMEHY. 8,6 - 8,6
3auyer ¢
Buj MTOroBOro KOHTPOJIS: . 9K3aMeH
OLICHKOI1
Bcero Cemectp
B yueGHOM paboTsl 3 cemecTp 4 cemecTp
3E Actp. 3E Actp. 3E Act
q. q. p. 4.
OO01mast TpyI0eMKOCTh TUCITUTUTHHBI 9 243 3 81 6 162
KonrakTHasi paboTa — ayAuTOpPHBIE 0,88 24 0,44 12 0,44 12
3aHATHA:
Jlexuun 0,44 12 0,22 6 0,22 6
[IpakTuueckue 3ansatus (113) 0,44 12 0,22 6 0,22 6
212,2 | 2,56 5,31 | 143,
CamocrosiTeqbHasi padora 5 69 o5
KoHnTakTHas camocTosiTellbHas paboTa 0,3 0,3 -
CaMocTosTenbHOE U3yUeHUE Pa3/IeioB 7,87 282.6 2,56 68.7 5,31 | 143,
IUCIAILINHEBI 25
Buabl KOHTpOJIA:
JK3aMeH 0,25 6,75 - - 0,25 | 6,75
KonTakTHas pabora — MPOMEXKYyTOYHAsS 03 i 03
aTTecTalus 0,25 ' - 0,25 ’
[ToaroToBKa K 3K3aMeHY. 6,45 - 6,45
3auver C
Buja nToroBoro KOHTpoJIs: - JK3aMeH
OLICHKO1

AHHOTanuaA padoyeil NpOorpaMMspl JUCHUIJIMHBI
«AHAJTUTHYECKAST XUMHI»

1 Heap AMCHUNIMHBI — TMpHOOpeTeHHE OOYYAIOIIMMUCS 3HAHUNW W KOMIIETEHITHH,
HEOOXOIUMBIX IS PEIICHUST KOHKPETHBIX 3a7a4 XUMHUYECKOTO aHaIn3a.

2 B pe3yabTaTe N3y4eHHs IMCUMILIUHBI 00y4al0MIMIACH 10JI2KEeH:

Obnadams ClenyOUMMA KOMITIETCHIIUSIMA U UHIAMKATOPAMH MX JOCTHKCHHS:

OIIK-5.1; OIIK-5.2, OIIK-5.4; OIIK-5.6

3unameo:

- OCHOBHBIE TOHATHS, TEPMHUHBI, METOAbl U MPHUEMbl KAYeCTBEHHOTO U
KOJIMYECTBEHHOTO XUMUYECKOI0 aHAJIN3a;

- TEOPETUYECKHE OCHOBBI (DU3HKO-XUMHUYECKIX METOJIOB aHAJIN3a;
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- MPUHLIMIIBI PabOThl OCHOBHBIX MPUOOPOB, HCHONB3YEMBIX [UIsl IMPOBEIEHUS
KaueCTBEHHOI'O U KOJIMYECTBEHHOT'O aHAJIN3a,

Ymemn:

- NPUMEHSTh TPHOOPETEHHBIE NPAKTUYECKHE HAaBBIKK B NPO(ECCHOHATBHOM
JeATEIbHOCTH JIJIs PELICHUS] KOHKPETHBIX aHAJTUTUYECKUX 3a/1a4;

- MPOBOANTh OOOCHOBAaHHBIA BBIOOp METOJA aHAW3a C Yy4eTOM IeNed u
0COOEHHOCTEH JaHHOM MPAKTHYECKOM 3a1a4H;

- IIPOBOAUTH PacueThl HA OCHOBE IIPOBEJCHHBIX MCCIIEI0BAHUMN;

— MPOBOIUTH METPOJIOTMYECKYIO OLEHKY PE3YJIbTATOB KOJUYECTBEHHOTO XWMHUYECKOTO
aHaiusa

Braoems:

- OCHOBaMHM  METPOJIOTMYECKOW  OLIEHKM  PE3yIbTaTOB  KOJWYECTBEHHOIO
XUMUYECKOI'O aHAJIN3a;

- [IpUEMaMH MHTEPIPETALUU PE3yIbTaTOB aHAJIN3a Ha OCHOBE KBAJUMETPUUYECKUX
OILICHOK;

- METOJI0JIOTHEN XMMMUYECKHUX U (PU3MKO-XMMUYECKUX METOJIOB aHaIU3a, IIUPOKO
UCIIOJIb3YEMBIX B COBPEMEHHOM aHAIMTHUYECKOU MPAKTHKE

3 Kpartkoe conep:kanue JMCHUILTHHBI

Paznen 1. UnenTudgukanus HOHOB 3JIEMEHTOB B PACTBOPax

1.1 BesneHue B COBPEMEHHYIO aHAIMTUYECKYIO XUMHUIO.

AHanuTUYeCcKast XMMUs KaK OCHOBA METOJIOB U3YUYEHHS U KOHTPOJII XUMUYECKOTO COCTaBa
BELIECTB B MaTepUAIbHOM IIPOU3BOJICTBE, HAYYHBIX HCCIIEAOBAHUSAX, B KOHTpOJE OOBEKTOB
OKpYyXaroliel cpeapl. Buapl aHanuza. DIeMEHTHBIN, MOJEKYISPHBIN, (a30Bblii U M30TOMHBIN
aHayn3. KonnuecTBEeHHBIN U KAUECTBEHHBIN aHAJIN3 OPraHMYECKUX U HEOPraHMYECKUX BEIECTB.
XuMuyeckue, (QU3NKO-XUMUYECKHE METOAbl aHalu3a, WX B3aUMOCBS3b, COOTHOIIEHHE U
IpUMEHEHHE. AHAJIWTUYECKUM CHUTHaJl KaKk HOCHUTENIb KAueCTBEHHOM M KOJMYECTBEHHOM
uHpopmainu 00 oObekTe aHanuza. [locTaHOBKa aHATUTUYECKON 3a/1auu. AJITOPUTM MTPOBEICHUS
aHayM3a: oTOOp cpenHel MpoObl, MOATrOTOBKA MPOOBI K aHAIM3y, U3MEPEHHE aHAIUTUYECKOTO
CUTHAJIa U €r0 METPOJIOTMYECKas OLIEHKA, PAacyUeT Pe3yJbTaTOB aHAIW3a U MX MHTEpIpETalusl.
[Tpumeps! pelieHus: 3a7a4 aHATUTHUYECKOTO KOHTPOJIS B XMMMUYECKON TEXHOJOTUH, B aHaIM3e
00BEKTOB OKpY>Karolei cpenbl u p. IIOHATHS 0 COBPEMEHHBIX METOJ]aX IEMEHTHOTO aHajH3a:
ATOMHO-3MHUCCHUOHHBIN aHalM3, aTOMHO-a0COPOIIMOHHBIN aHaIu3, PEHTIeHO(ITYOpPECHECHTHBIN
aHaJIN3.

1.2 Cnennuka 3amay aHATUTHIECKOW XUMHUH.

OcHOBHbIE TepMHUHBI aHamuTH4Yeckod xumuu. OOHapyxkenue. Omnpenenenue. AHaaus3.
AHalIUTHYECKHE XMMHUYECKHE PEeakIMu KaK OCHOBAa XMMHYECKOro aHanu3a. KauecTBeHHblE U
KOJINYECTBEHHbIE aHAJMTUYECKHE XUMHUUYECKUe peakuuu. TpeOoBaHMs, MpeabsBIsieMble K HUM.
Crneunduka aHaTUTHUECKUX PpEaKLMH, UCHOJIb3YeMbIX B aHaiu3e. AHanuTudeckas gopma U
aQHAJTUTMYECKUE  TPHU3HAKH. AHAJIUTHYECKHE peakuu W  aHaJUTH4YecKHe 3P (EeKTsI
XapakTepUCTUKH  AQHAJIWTUYECKUX  PEaKIIMiA: YyBCTBUTEIBHOCTh,  HM30MPATENILHOCTD
(cenekTuBHOCTB). I'pynmoBble, 001Me, YaCTHBIE, XapaKTepHbIe U crienupuieckue peakuuu. [Tytu
MOBBILICHUS U30MPATEIIBHOCTH U YyBCTBUTEIBHOCTH aHAIMTUYECKUX PEAKIIHI.

1.3 Xumnueckue paBHOBECHS B TOMOTE€HHBIX U F€TEPOreHHBIX CHCTEMaX, IPUMEHSEMBIX B
AHAJTUTHYECKON XUMHH.

OCHOBHbBIE THUIIBI PEAKLHN, NPUMEHSAEMBIX B AHAJIUTUYECKOW XUMUHU (OCaXIEHHUS,
KHCJIOTHO-OCHOBHbBIE, KOMIUIEKCOOOpa30BaHusl, OKUCIEHUA-BOCCTaHOBIIEHHS ). COCTOSTHUE HOHOB
JIEMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBECHsS ~ AHWIMTUYECKUX  pEaKLUil:
TEPMOJMHAMHYECKHE, KOHIIEHTPAllMOHHBIE, YCIIOBHbIE. (DaKTOPHI, BAUSIONIME HA XUMHUYECKOE
paBHOBecHe (KOMIUIEKCOO0pazoBaHue, 00pa3oBaHNe MAIOPACTBOPUMBIX COSIMHEHHN, U3MEHEHHE
CTETNIEHH OKHCIIEHUS ONPENENIIeMOr0 HMOHA, BIMSHHE HPUPOJbI PACTBOPUTENSl, HOHHOM CHUIIBI,
TeMIIepaTypbl, COCTaBa pacTBOPA).
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PaBHOBecuss B aHAIUTHYECKHM BAXHBIX MPOTOIUTUYECKUX cucTeMaX. KoHCTaHTHI
KHCIIOTHOCTH U OCHOBHOCTH. YpaBHEHUSI MaTepualibHOTO Oananca. Beruncienne pH pactBopos
KHCJIOT U OCHOBAaHWW Pa3IMYHOM CHIIBI, CMECEH KHUCJIOT U OocCHOBaHUU. BydepHbie pacTBOpHI,
UCTIONIb3YEMbIe B XMMHYECKOM aHalIHM3e: MX COCTaB, cBoiicTBa (OydepHas eMKOCTh, 00JIaCTh
O0ydepupoBanus), pacuer pH, npuMeHeHne B aHATUTUYECKON XUMUH.

AHaNMTHYECKWE  PEAKIMHM  KOMIUIEKCOOOpA30BaHMSA,  OCAXKACHUS,  OKHCICHHSA-
BoccTaHOBJIeHMs. OO1ue, CTyNeHYaTble U YCIOBHbIE KOHCTAHTHI YCTOMYMBOCTU KOMITJIEKCHBIX
coenquHeHuil. lMcnosnbp3oBaHue peakuuili KOMIUIEKCOOOpa3oBaHMs B AHAIMTUYECKOM XHWMHUHU
(oOHapykeHHE M KOJMYECTBEHHOE OIpejesieHHe, MacKupoBaHue). Vcrosb3oBaHHE peakIHii
OCAKIECHMSI B aHAJTUTHUECKUX 11esix. KoHcTaHTa paBHOBECHSI peakLnii 0CaXACHUSI-PaCTBOPEHUS;
(bakTopbl, BIUSIONIME HA PACTBOPUMOCTh O0CaaKoB. Pacuer ycioBuii ocakJieHUSI U PaCTBOPEHUS
ocagkoB. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE paBHOBecus. CTaHAApTHBIA W pealbHBIN
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIC TTOTEHI[UAIIBI.

Xumuueckue u (pusnko-xuMudeckue crnocoOsl onpenenenus pH pacrBopos. PaBHoBecus
AHAIUTUYECKUX PEAKIM KOMIUIEKCOOOpa30BaHus U yrpasiieHue uMu. GakTopbl, BIUSIOIUE HA
HAIPaBJIEHUE OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. KoHcTaHTa paBHOBecus U €€
XUMHUKO-aHaJUTHYECKOE 3HaUeHue. PacueT KoaQduImeHToB moOOUYHbBIX peaKIuil.

1.4. KauecTBeHHBIE U KOJINYECTBEHHbIE AHAIUTHUYECKHE pEAKLUUU C OPraHUuYeCKUMU
AHAIUTUYECKUMU peareHTaMu B aHAJIM3€ HEOPTraHMYECKHUX BEIIECTB.

Oprannyeckue ananutudeckue peareHTsl (OP). Kiaccudukamus OP no tumy peaxmmii ¢
Heopranumueckumu uoHamu. Kommiekcoobpasyromue OP u  crpoeHuMe uX MOJEKYT:
(yHKIIMOHAJIbHO-aHAIUTUYECKAss M aHAJIUTHKO-aKTUBHas  rpynnbl.  OcoOeHHOCTH U
npeumyniectBa ucrnonb3oBanus OP, obnactu npuMeHeHHs. JONOJHUTENBHO: Teopusl ASHCTBUSL
Komruiekcooopazyrommx OP, yder monnoro cocrostaust OP u merayuma. ['unoresa anamoruit u
IpakTU4YecKue BbIBOABI M3 Hee. [Ipupona xumuueckoil cBs3u B komiulekcax OP ¢ nonamum
METAJIJIOB U €€ IPOSIBJICHUE B ILBETHOCTU KoMmiuiekcoB. Peakuuu OP ¢ xpomodopHbIMU
37eMeHTaMu. VIHTEeHCUBHOCTh OKPACKU aHATUTHYECKUX (POPM U MHTEHCUBHOCTH IMOTJIOIICHUSI.
Hcnonp30BaHne peaklvii OpraHMu4ecKUX peareHToB B (POTOMETPUUYECKOM aHAJIU3E.

Pasznea 2. KonnmyecTBeHHBIH XUMHAYECKHI aHAJIN3

2.1. IlpuHIMIIBI ¥ 33]]a91 KOJTMYECTBEHHOTO aHAIIN3A.

Knaccugukanus MeTos0B KOJUYECTBEHHOTO aHaju3a. 1pe0oBaHus, NMpEeabsABIsIeMble K
XUMHUYECKUM pEeaKUUsM B KOJIMYECTBEHHOM aHajiu3e. JTambl KOJIMYECTBEHHOTO OMNPEICIICHUS.
XapakTepuCcTUKa pe3yJIbTaTOB KOJMYECTBEHHOIO XHMMHUYECKOro aHanmsa. OnpeneneHue
CoJIep’KaHus BEIIeCTBA B pacTBOpE, pacueTHbIe popMyibl. CrIOcoObI peACcTaBICHUS PE3yIbTaTOB
aHain3a. TecTbl Ha  BBIABIEHUE CUCTEMATHMYECKMX IIOTPEIIHOCTEN B pe3ynbTarax
KOJMYECTBEHHOTO XUMHUYECKOT0 aHanu3a. [Ipo6ooTdop u mpobonoAroToBKa.

2.2. Turpumerpuyeckuil aHanu3. TUMBI peakiUi, HCIOJb3YEeMbIX B TUTPUMETPUHU.
TpeboBanusi, MpeIbsABIsSIEMbIE K HUM.

[Tpuniun tTurpumerpun. TutpoBaHue U ero staisl. ['paduyeckoe nzodpakeHue nporecca
TUTPOBAHUS — KpUBbIE THUTPOBaHMUsS, MX BHUAbl. CKauoOK Ha KpHUBOM THUTPOBAaHUS, TOYKa
skBuBaneHTHOCTH (T.3.) m koHeuHast Touka TuTpoBanus (K.T.T.). IlepBuuHble M BTOpUYHBIE
cTanaapThl. [IpuemMpl TATPUMETPUUECKOTO aHaIN3a: MPAMOe U 00paTHOE TUTPOBAHKE, KOCBEHHbIE
MeToAbl. THMBl peakiuif, HCIONb3YeMbIX B THTPUMETPUUECKOM aHalu3e; TpeOoBaHMS,
IpebABIsEMbIE K HUM.

JIOTIOJIHUTENBHO: MHCTPYMEHTaIbHbIE METOABl MHAMKAMK TO. IloTeHnmomerpuieckoe
tutpoBanue. Merox ['pana. JIpyrue croco0bl ycTaHOBICHHS] KOHEYHOW TOUYKH TUTPOBAHUS.

2.3. Peakiuu HelTpanu3anuy B KOJIMYECTBEHHOM XMMUYECKOM aHaJIM3e.

MeToapl KHCIOTHO-OCHOBHOTO TUTpoBaHMs. CyIIHOCTh MeTOoAa KHUCIOTHO-OCHOBHOTO
TUTpOBaHUsA. KpuBbIE KHCIOTHO-OCHOBHOI'O TUTPOBaHUs. PacueT u MocTpoeHHe TEOPETHUECKUX
KPUBBIX TUTPOBAHMSI CHJIBHBIX U CIA0BIX OJIHOOCHOBHBIX NMPOTONUTOB. DaKTOPHI, BIUSIOLINE Ha
BEJIMYMHY CKayka Ha KPUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHHUsA. CrocoObl yCTaHOBJIECHUS
KOHEYHON TOYKHM TUTPOBaHUA. KHCIOTHO-OCHOBHBIE MH/IMKATOPHI, HHTEPBAJ Mepexoa OKpacKu
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UHAMKaTOpa, noka3aTtenb TutpoBanus (pT). [IpaBuio BbIOOpa MHAMKATOpa A KOHKPETHOTO
ciydass — TUTpoBaHus.  IIpakTMueckoe  NpUMEHEHHME  PEAaKUUM  KHUCIOTHO-OCHOBHOI'O
B3auMoeicTBus. [loTeHIIMoMeTpryecKoe TUTPOBAHNE HA OCHOBE PEAKLIUK KHUCIIOTHO-OCHOBHOI'O
B3auMoecTBYs. IHAUKAaTOpHBIE IOTPEIIHOCTH U UX OLICHKA.

2.4, Ananutuyeckue peakuu KOMILIEKCOOOpa30BaHUs U OCAXKACHUS B KOJIUYECTBEHHOM
XUMUYECKOM aHaJIM3E.

Hcnonb3oBaHue KOMILIEKCOOOpa3oBaHHUs B XMMHUYECKOM aHanmu3e. Heopranmueckue u
opraHuyeckue Jauranabl. KOMIUIEKCOHBI M MX CBOMCTBA. Y CIIOBHBIE KOHCTaHThl YCTOWYMBOCTH
KOMIUIEKCOHATOB M MX IPaKTHYECKOe HCmoib3oBaHue. OO0CHOBaHUE BBIOOpA ONTHUMANIbHBIX
YCIOBUM  KOMIUIEKCOHOMETPUYECKOIO TUTpOBaHUA. KpuBble KOMIIEKCOHOMETPUUECKOTO
TuTpoBaHus. DakTopbl, BIUSIONIME HA BEJIMYMHY CKauyka Ha KPHUBBIX TUTpoBaHUA. CrocoObl
ycranoBnenust T.0. u K.T.T. MerannoxpoMHble WHAUKATOPHI, MPUHLINN UX AEUCTBUSA. BpiOop
WHJUKATOpa Uil KOHKPETHOTO Cily4ash THUTPOBAaHUs. AHAIUTUYECKHE BO3MOXKHOCTH METOJa
KOMIUIEKCOHOMETPUYECKOT0 TUTPOBaHUsL. [IpMeHeHne KOMIIJIEKCOHOB B aHAIIMTUYECKON XUMUU
B KQUe€CTBE MAaCKUPYIOLIUX areHToB. [IpuMeHeHne XUMUYeCKUX peakinii KOMILIEKCO00pa30oBaHUs
B (OTOMETPUYECKOM aHaIM3e, B METOJEC KOHJYKTOMETPHYECKOTO THUTpOBaHMA. Peakunmn
OCaXJIEHUSI B KOJIMYECTBEHHOM XMMHUYECKOM aHainu3e. [’ paBUMETpUYECKHI  aHaIM3.
Teopernueckoe 000CHOBaHUE BHIOOPA ONTHUMAIBHBIX YCIOBUH OCAXKICHHS KPUCTAIUIMYECKHX U
amophHbIX ocanakoB. IIpuMeHeHHe XUMHUYECKMX peakUUid OCaXJACHUS B  METOJHE
NOTEHIIMOMETPHUYECKOTO THTPOBaHUS, B Merone Typoumumerpun. OcoOEHHOCTH peakuuit
KOMILIEKCO0Opa3oBaHus (xenarooOpazoBaHusi) HOHOB MeTtauioB ¢ OJITA. OcagurenbHoe
TUTPOBAHUE.

2.5. Amnanmutuyeckue peakiMU OKHUCICHUS-BOCCTAHOBICHHS B  KOJIWYECTBEHHOM
XUMHUYECKOM aHAJIN3E.

OKHCIIUTENbHO-BOCCTAHOBUTENbHASL PEAKIUS U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
noreHman. KOHCTaHTBI paBHOBECHS OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX peakiuii. Bribop
TUTPAHTA U ONTHUMAJIbHBIX YCIOBUW TUTPOBaHUsA. KpuBbIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO
TuTpoBaHusa. dakTopsl, BIUSAIONIME HA BEIMUYMHY CKayka Ha KpUBOH TUTpoBaHus. MHaukanus
KOHEYHOW TOYKM THUTPOBAHUS XHMHYECKUMH M  (QHU3UKO-XMMHYECKMMHM  METOJaMH.
ITepmanranaTomeTpus. XapakTepucTrka METOAA. VYcnosus TIPOBEICHUS
NIEPMAHTaHATOMETPUUYECKUX OIpeeIeHU. Bemecrsa, olpezeIsseMble
NepMaHraHaTOMETPUYECKUM MeToJ oM. JlocToMHCTBa W HemocTaTku Mmeroaa. HMonmomerpusi.
XapakTepuCTUKa METOJA, YCIOBUS TNPOBEACHHUS HOJOMETPUYECKOTO OINPEIEIICHUS BEIIECTB.
JocronHcTBa U HepocTaTku Metofa. [IpumeHeHHMe peakiuil OKHCIEHHSI-BOCCTAHOBIIEHUS B
METO/I€ MOTEHIIMOMETPUIECKOTO TUTPOBAHUSI.

2.6. NonooOMeHHast xpoMatorpadusi B KOJIMYECTBEHHOM XHUMUYECKOM aHaIIN3e.

TpeboBanusi, npeabsABIsSeMbIe K PEAKIMSIM HOHHOIO 0OMeHa. M30TepMa HOHHOTrO OOMeHa.
Boibop onTuManbHBIX  YCIOBUM HMOHOOOMEHHOIO paszjieneHus BemecTB. IIpumeHeHue
MOHOOOMEHHON XpomaTtorpaguu B aHATUTHYECKOW XUMHHU OPraHMYECKHMX U HEOPraHWYECKHUX
COCIMHEHUI: pPa3elIeHNe, OUUCTKA, KOHIEHTPUPOBAHUE U T.1.

Pasnen 3. BBenenne B puznko-xumuyeckue (MHCTPYMEHTAJIbHbIE) METOAbI AHAJIN3A

3.1. ®PXMA — cocTaBHast 4acTh COBPEMEHHOW aHATMTHYECKOW XHUMHHU.

Knaccudukanus (pu3nKo-XUMHUYECKUX METOJIOB aHaiu3a. AHAIMTUYECKUN CUTHAN Kak
uH(popMaTuBHas (YHKIMS COCTaBa BELIECTBA M €ro KojudecTBa. [IpuMepsl aHaIMTUUYECKUX
CUTHAJIOB U uX u3mepeHuii B DXMA.

3.2. MeTponorudeckrue OCHOBbI aHATUTHYECKUX METOJIOB.

OCHOBHBIE aHAJIUTHKO-METPOJIOTMYECKHE XAPAKTEPUCTUKH METOJIOB U PE3yJIbTaTOB
aHaJIM3a, COCOObI UX OLEHKU: Mpeiesl OOHAPYKEHUSI, KOOPPUIIMEHT UyBCTBUTEIHHOCTH, HUKHSIS
Y BEpXHss MPaHULA AUANIA30Ha ONPEAEIIEMBIX COAEPKAHUM, CEIEKTUBHOCTD, IPELIU3NOHHOCTD B
YCIOBUSAX CXOJUMOCTH (ITOBTOPSEMOCTH) U BOCIIPOU3BOAUMOCTH, IPABUIIBHOCTb, SKCIIPECCHOCTb.
O606mmennsie ceenenus o FOCT P UCO 5725 (2002).
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3.3. O0mas XxapakTepUCTKa CIEKTPATBHBIX, JJIEKTPOXUMUICCKUX B XPOMATOTrpahuaecKux
MeTOoI0B aHanm3a. [IpencraBienne o poTOMETPUIECKUX, TOTSIIUOMETPUIECKIX METO/IaX aHATN3a
1 HOHHOOOMEHHO# XpomaTorpaduu.

4 O0beM yueOHOI JUCUMIITIMHBI

O0beM IUCHUIIINHBI
Bup yueOHoii padoTbl Axan, | Acip.
3E
q, q,

OO0masi Tpy10€eMKOCTh 1M CHUILIIHHbI 4 144 108
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHSI: 0,44 16 12
Jlexnun 0,11 4 3
Jlaboparopusbie paboTs (JIP) 0,33 12 9
CamocTrosiTesbHasi padora 3,56 128 96
KonTtaktHas camocrositenpHasi pabora 0,4 0,3

3,56
CaMOoCTOsTEIbHOE H3YUYCHHE Pa3/ICI0OB JUCIIUILUIMHBI 127,6 95,2
Buj nTOroBoro KOHTpoOJIs: 3aueT ¢ OLEHKOI

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNIIHHBI
«Puznueckass XuMus»

1. leab AMCUMIVIMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPABJISIOIIAX XOJIOM
XUMHYECKOT0 Mpoliecca, MoKa3aTh 00JACTH MPUIOKEHHUS ITHX 3aKOHOB M HAay4UTh CTYyJIEHTA
IrPaMOTHO NMPHMEHSATHh WX MPHU PEHNICHHH KOHKPETHBIX TEOPETUYCCKUX W MPAKTHYSCKHUX 3ajad,
MOHSATh OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH ITPOTEKaHUSI XUMHUUYECKHUX TPOIECCOB U POJIb
KaTajau3a JJIsg XUMHYECKON TEXHOJIOTHH.

2. B pe3yabTare u3y4eHus AUCUUIIMHBI 00yYAIOUIUIACS TOJIKEH:

Obnadams CleyOUMMA KOMIIETCHIIUSIMA U UHIAMKATOPAMH MX JOCTHKCHHUS:

OIIK-1.3, OIIK-1.7, OIIK-1.11.

Buame:

- OCHOBHBIC 3aKOHBI (PU3NICCKOW XUMHUH, B3aUMOCBS3b (DH3UUECKHX U XUMUICCKHIX
XapaKTepUCTHUK MPOIECCa;

- MyTH OMNpEAeNeHUs] BAXKHEHIIMX XapaKTePUCTHK XUMHUYECKOTO DPaBHOBECHS
(KOHCTaHTBI PABHOBECHS, PAaBHOBECHOTO BBIXOJa MPOJYKTA, CTEIICHU NPEBPAIICHUS UCXOIHBIX
BEIIIECTB) U BIUSHUS Pa3NUYHBIX (PAKTOPOB HA CMEIICHHE XUMHUECKOTO PABHOBECHS;

- TEPMOJUHAMHYECKOE ONKCAHUE CBOWCTB UICANBHBIX U HEHJICATbHBIX PAaCTBOPOB,
MOJIXOJTBI K HAXOXKICHHIO IMAPITUATBHBIX MOJIIPHBIX BEJIMYMH KOMITOHEHTOB PacTBOPA.

- TEOPHUIO TATbBAHHYECKUX SIBJICHU;

- TEOPUN KWHETUKH, ITyTH TEOPETUYSCKOr0 pacueTa CKOpPOCTEeH XHMHYECKUX
pEaKIuii ¥ OrpaHUYCHUS B IPUMEHHUMOCTH PACYETHBIX METOJIOB;

- OCHOBHBIE YepPThl TOMOT€HHOTO M T€TePOTeHHOT0 KaTajan3a, MPUYUHBI YCKOPEHUs
XUMHYECKOT0 TpoIecca B MPUCYTCTBUU KaTalu3aTopa.

Ymemn:

- MIPUMEHSITh TEOPETUICCKIE 3HAHMS U IKCIICPUMEHTAIBHBIE METOIBI HCCIICIOBAHMUS
bU3MYECKON XUMUU TP pelIeHUH MPoQecCHOHANBHBIX 33/1aY;

- Mpe/ICcKa3blBaTh M HAXOAWTHh ONTHMAbHBIE YCIOBUSI MPOBEICHUS XUMHUYECKOTO
mporiecca ¢ 1eIbio MOTydeHUsT MAaKCUMATBHO BO3MOKHOTO BBIX0J1a HMHTEPECYIOIIETO MPOIYKTa;

- MIPUMEHSITh TEOPETUICCKHIE 3HAHUS U SKCTICPUMEHTAIBHBIEC METOJIBI HCCIICTOBAHNS
GuU3MYECKON XUMUU I PElIEHUS BOMPOCOB, BO3HHUKAIOMIMX MPHU H3YYCHHH KUHETHKH
XUMUYECKHUX PEaKINN;
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- IIPOBOAUTH aHAJIN3 U KPUTHYECKHU OLIEHHWBAThH IOTYYEHHBIE HKCIIEPUMEHTAIbHBIC
JaHHbIe, 0000IIaTh U JeaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEICHHBIX ONBITOB.

Braoemy:

- KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKHX METOAO0B (U3NYECKON XUMHUM UL
pellIeHNs] KOHKPETHBIX UCCIIEI0BATEIbCKUX 3a/1a4;

- HaBbIKAMU  OINPEIENICHUS COCTOSHUS paBHOBECHS U  CaMOIPOU3BOJIIBHOIO
HalpaBJIEHUs] XUMHUYECKOT0 IIpoliecca;

- 3HaHUSIMM OCHOBHBIX 3aKOHOB (hU3MUYEeCKOH XHUMHUM [UId COJEepXKaTelIbHOM
MHTEPIIPETALIUNA TEPMOANHAMUYECKUX PACUETOB;

- METOJIaMU  ONPEJEICHHUs] INOpsAJKa M CKOPOCTH pPEAKUUH, YCTAHOBJICHUS
JMMUTHUPYIOILEH CTaAUU U MEXaHU3Ma U3y4aeMON XUMHUYECKON peaKiuu;

- HaBbIKAMU COCTABJICHUS] TaJIbBAHUYECKUX 3JIEMEHTOB Ul Leliell onpeseneHus
TEPMOJMHAMHYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHUS UCCIIEYEMOMN PEaKIINH;

- 3HAHHUAMHU OCHOBHBIX 3aKOHOB XMMHMYECKONH KUHETHKH, BIMSHUS Pa3IUUHbIX
(bakTopoB (TEeMneparypsl, JaBJICHUS, KaTaau3aropa) Ha CKOPOCTh XUMHYECKOW peaKIluu.

3. KpaTtkoe cogep:xaHue JUCHHUILIAHBI

Pa3nes 1. Xumnueckass TepMOIUHAMHUKA

1.1.  IlepBblii 3aKOH TEPMOAMHAMUKH

TepMonnHaMuyeckue CUCTEMbl U TEPMOAMHAMHUYECKUE MapaMeTpbl. DKCTEHCUBHBIE U
UHTCHCUBHBIE CBOWCTBA cHCTeMbl. TepMmoauHamuyeckuil mnpouecc. PYHKUUU COCTOSHUSA U
¢yHkuuu mporecca. BHyTpeHHSS SHEprusi U SHTAJBIM, UX CBoiicTBa. Temora u padora Kak
dopmbl nepenaun sHepruu. PaGoTa pacumimpeHust rasza M nosiesHas pabora. PopmynHpOBKU
NEpPBOro Hayaja TEPMOAMHAMUKH. B3auMOCBS3b TEIIOTHI, pabOThl U U3MEHEHUS BHYTpPEHHEH
SHEPruy B U30XOPHOM, M300apHOM U M30TEPMUYECKOM Ipolieccax. TermmoeMKoCTh BelecTBa —
U30XOpHas WK U300apHasi, MOJIsIpHas, ylenbHas. TermoeMKOCTb HealbHbIX Ta30B, B3aUMOCBSI3b
MoJisipHbIX TemoeMkocteit Cp u Cv maeanpHOro rasa. TemnoeMKOCTh TBEPABIX BEIECTB U
KHUJIKOCTeH. 3aBUCHUMOCTbh MOJISIPHOM M300apHOM TEMJIOEMKOCTH BEIIECTBA OT TEMIIEpaTyphl,
AMIMPUYECKUE YpaBHEHUS (CTENIEHHBIE Psi/ibl), UX IPUMEHUMOCTh. 3aKOH KyOoB JleOasi, mpaBuiio
Hrononra u Iltu. Cpennsist m3zo0apHas TEIIOEMKOCTbh BEIlECTBA B WHTEpBajle TeMIepaTyp.
TemnepaTypHas 3aBUCUMOCTH NpupaiieHus sutansnuu BemiectBa (Ht — Ho) mpu moctossHHOM
JIABJIEHUH € y4eToM (a30BbIX NepexooB. TemnoBoil a3 ekt xumudeckoro npouecca. OCHOBHOE
cTaHmapTHoe coctosiHue. CTaHgapTHbIE OSHTAIBIUM OOpa3oBaHMsI M CTOPAaHUS BEIIECTB.
[Tpumenenue 3akoHa ['ecca i BBIUMCIIEHUS TEIUIOBBIX 3()()EKTOB XUMHUYECKUX U (PHU3HUKO-
XUMHYECKHX TMpoleccoB. CBs3b TEIUIOBBIX 3(PQPEKTOB MpH IMOCTOSHHOM OOBEME WU MpHU
MOCTOSIHHOM JaBJI€HUU. 3aBUCUMOCTb TEIJIOBOr0 3¢ eKTa peakiuu oT TemuepaTypsl. BeiBog u
aHanu3 ypaBHeHust Kupxroda B auddepenunansHoir dopme. MHTerpupoBaHue ypaBHEHHS
Kupxrodga.

1.2.  Bropoii 3aKOH TepMOJINHAMHKH.

CamoIpon3BOJIbHBIE M HECAMOIIPOU3BOJIbHBIE, 00OpaTUMble U HEOOpaTUMBbIE, PABHOBECHBIE
(KBazucTaTUYECKHE) U HEPAaBHOBECHBIE Mpolecchl. PaboTa paBHOBECHOTO M HEPABHOBECHOTO
npoueccoB. DopMynMpOBKHM BTOPOrOo Hauyala TEPMOJMHAMUKH. OHTPONMS KaK KpUTEpUi
HAIpPAaBJIEHHOCTH CaMOIPOU3BOJIBHBIX IMPOLIECCOB U PAaBHOBECHS] B M30JUPOBAHHBIX CHUCTEMaXx.
3aBUCUMOCTb SHTPOITUNH BEILIECTBA OT IAPAMETPOB COCTOSIHUSA (TEMIIEpPaTyphl, TaBIECHUs, 00beMa).
Pacyer m3MeHeHUs: SHTPONUU B Pa3IMUHBIX MPOIIECCAX, CBA3AHHBIX C M3MEHEHHUEM COCTOSHUS
UJCAIBHOTO Ta3a, a TAaKKE YHUCTBIX TBEPHAbIX WIM JKUIKHUX BellecTB. VM3MeHeHue SHTponuu B
IpoLecce CMEIIeHUs HAealbHbIX Tra30B. M3MeHeHue sHTponuu Mpu (a3oBbIX Mepexoiax.
TennoBass Teopema Hepucrta, mnocrynar [lmanka (TpeTbe Hayajao TEPMOJWHAMMKH).
Craructuyeckass MHTEpIpeTalys BTOPOro Haudalda TEpPMOJWHAMUKH, ypaBHeHHE boibliMaHa-
[Tnanka. Beruucnenue aOCOMIOTHOM SHTpPONMM BellecTBa. PacueT H3MEHEHUs SHTPONUH B
XUMHYECKHUX peaklUsX P pa3IndHbIX TemnepaTtypax. O0beaunenHoe ypasuenue I u Il 3akonos
TepMOJMHAMHUKH. DHeprus ['enbmronbua u sHeprus ['mb60ca kak KpUTEepUH HANpPaBICHHOCTU
IIPOLIECCOB M PABHOBECHS B 3aKPBITHIX CUCTEMAaX. XapaKTepUCTUUECKHE (PYHKIIMH. 3aBUCHUMOCTb

S7



sHepruu [enpMmronbiia W dSHepruu [ uOOca OT mapamMeTpoB COCTOSHHUA. TemiepaTypHas
3aBUCUMOCTH 3Hepruu [ nb6ca BemecTsa ¢ yuetom (a3oBsix nepexonos. Pox gazoBoro mepexona
(nmepBbIid, BTOpoii). YpaBHeHus [ m60ca-I"enbmronbiia. Pacyer nu3meHneHuii cTaHIapTHBIX SHEPTUH
['n66ca u ['enpMronpia B XAMUYECKUX PEAKLUAX IPU PA3IUYHBIX TEMIIEpaTypax.

CucreMbpl TEpPEeMEHHOr0 COCTaBa. XHMHUYECKUN TMOTEHIMAT KOMIIOHEHTa CHUCTEMBI.
3aBUCHUMOCTb XUMHUYECKOI'0 MMOTEHIMAA OT JAABJICHUS U TEMIIEpaTypbl. Y CIIOBUSI paBHOBECUS U
CaMOIIPOU3BOJILHOTO MPOTEKaHUs Mpollecca B CUCTEMaX IIEPEMEHHOT0 COCTaBa.

1.3. XuMuueckoe paBHOBECHE.

MatepuanbHblii OallaHC XMMHMYECKOH peaklUd, CTENeHb IPEeBPALEHUs, XUMUYecKas
NepeMeHHas. YpaBHEHHE M30TEPMbl XHMHUYECKOW peakuun (m3otepmbl  Bant-I'odda).
XHUMHYECKOE CpOJICTBO. AHAIW3 YpaBHEHHs] HM30TEPMBbI [UJIsl OMNpeAeNiCHUs HaIlpaBJICHUS
CaMOIIPOMU3BOJIBHOTO  IPOTEKAHMSI ~ XMMMUYECKOM  peakuud OT  JAaHHOIO  MCXOJHOTO
(HepaBHOBECHOT0) cocTosiHUS. TepMoaMHaMuyeckass KOHCTaHTa XUMHYECKOrO paBHOBECHUS U
AMIMPUYECKUE KOHCTaHThl XUMHueckoro paBHoBecus (Kx, Kc, Kn, Kp), ypaBHeHMs UX CBSI3U AJIs
peaxiuu B UeaabHO ra3oBoii cMecu. KoHCTaHTHI paBHOBECHSI AJ11 TOMOTE€HHBIX U F€TePOT€HHBIX
peakuuid, HIealbHbIX W HEUJEAIbHBIX PEAKIUOHHBIX cHcTeM (Ha npumepax). CmerieHue
XUMHYECKOT0 PaBHOBECHUS MpH W3MeHeHuu oOuiero nasienus (T = const) u mpu qo0aBIeHUH B
cuctemy uHeprtHoro rasa (T = const, P = const).

Brnusinue teMmeparypbl Ha KOHCTaHTY XMMHUYECKOTO PaBHOBECHSI, ypaBHEHUS U300apbl U
M30XO0pbl XMMHUYECKOHN peakuuu. BolBoj, aHaIW3 U MHTErPUPOBAHUE HA3BaHHBIX YpAaBHEHUHN Ha
npuMepe ypaBHeHUs u300apbl. Pacuer cpeiHero M1 UCTUHHOTO TEIMIOBOTr0 AP QeKTa XMMHUIECKUX
peakuuii U3 3aBUCUMOCTH TEPMOJMHAMHYECKON KOHCTAaHThI pAaBHOBECHS OT TeMIepaTypsl. Pacuer
KOHCTAHT PaBHOBECHUS XUMHYECKHX DPEaKIMi W3 CTAaHAAPTHBIX TEPMOJMHAMUYECKUX (YHKIUI
BElIECTB. BpluncieHne KOHCTaHT paBHOBECHUSI XUMUYECKUX PEAKIIMH MO CIIPAaBOYHBIM JAHHBIM O
KOHCTaHTaX paBHOBECHS peaKIMii 00pa30BaHusl COCTUHEHUI U3 MPOCTHIX BEIIECTB.

Pa3nea 2. ®a3oBbie paBHOBeCHS B O/JTHOKOMIIOHEHTHBIX CHCTeMax

2.1. ®a3oBbie mepexoAbl M (pa3oBas auarpaMma COCTOSIHHS ISl OJHOKOMIIOHEHTHBIX
CHUCTEM.

da3a, KOMIOHEHT, 4yucio creneHed cobozbl. [IpaBuno a3 ['mbbea. Ilpumenenue
npaBuna ¢a3 ['mbbca mns anammza (a30BBIX PAaBHOBECHU B OJHOKOMITIOHEHTHBIX CHCTEMAX.
JuarpamMmma COCTOSIHUSI OJTHOKOMITOHEHTHOM CHCTEMBbI, €€ (pa3oBble MOJs, JUHUM U TPOUHBIE
TOYKH, BBIpAXKAIOIIUE COOTBETCTBEHHO OJHO(a3zHoe, NByxX(a3zHoe u TpexdazHoe paBHOBECHS.
Hacpimennslii map, TeMnepaTrypHasi 3aBUCMMOCTb JIaBJIEHHUS HacblleHHOro napa. Kpurndeckas
TOYKa, KPUTUYECKOE COCTOSIHME BEILECTBA, €ro OCOOCHHOCTH. BBIBOI M aHanu3 ypaBHEHUs
Knaneiipona. 3aBUCUMOCTb TEMIIEpPATyphl IUIABJICHUS OT BHEIIHETO JABJICHUS, UHTETPUPOBAHUE
ypaBHeHus1 KitaneilpoHa 11l paBHOBECHSI TBEPAOE TEJIO - KUIAKOCTh. PaBHOBECHS C ra3oBOM
¢azoii, ypaBHenue Knanelipona-Knaysuyca, BBIBOA M HHTETPUPOBAHUE YPaBHEHUS JJIs1 OIIMCAHUS
JUHUM WcnapeHus U CcyOJIMMalluu, MCIoib3yeMble nomyiieHus. OmnpeneneHue KOOpAWHAT
TPOWHOU TOYKHU.

2.2. Onpenenenue TepMoAMHAMUYECKUX QYHKIIUN TTporiecca (pa3oBOro mnepexosa

IIpumenenne  ypaBHeHus  Knanelipona-Knmaysmyca g pacuera  HM3MEHEHHS
TEPMOJMHAMHYECKUX (QYHKIMM 1pu (a30BbIX NpeBpalleHUsX. B3auMoCBsA3b HSHTAIBINN
IUIABJIEHUS, UCIIAPEHUS U BO3TOHKU B TPOMHON TOUKE. DMIIUPHUUECKOE NpaBuwiio TpyToHa.

Paspnen 3. TepmoanHamMu4yeckasi TeOpusi pacCTBOPOB

3.1. OcHOBBI TEPMOJUHAMUKHU PAacTBOPOB. IlaprinanbHbie MOJIBHBIE BETUYHHBI

Krnaccudukanuu pactBopos. IlapuuanbHble MosspHbIe BeWYUHBL. Y paBHeHHs ['n66ca-
Jrorema (BbIBOA M aHaiM3). MeTobl ONpeAeeHns MaplualbHbIX MOJISIPHBIX BEJIWYUH (METOA
KacaTeNbHBIX M MeETOJl OTpe3KoB). OTHOCHUTENbHbIE MapIHalbHbIe MOJISIPHbIE BETUYHMHBI
(mapuuanbHble MOJIsIpHbIe (QYHKIMM cMemieHus ). TepMoanHamMuueckue GyHKIUU CMEIICHUS.

3.2. TepMOoguHaAMHAYECKOE OMTMCAHUE UCATBHBIX U HEUJIECATBHBIX PaCTBOPOB.

WneanbHble  (COBEpLIECHHBIE) pPACTBOPBL. XHUMHUYECKUH TOTEHLMA]l KOMIIOHEHTa
ujeanpHOro pactBopa. TepMonnHaMuyeckue (pyHKIIMHU CMEIIEHUs ISl UJCAIbHBIX PacTBOPOB.
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PaBHOBecue '"maeanbHBIN pacTBOp-map", 3akoH Payns, rpadudeckas MHTEprpeTanus 3aKoHa
Paynsa. IlpenmenbHo pa30aBieHHBIE pacTBOpPbI, 3aKoH ['eHpu. VYpaBHEHHE XUMHUYECKOTO
NOTEHIMajga Juld pPACTBOPUTENS M pacTBOPEHHOro BellecTBa. HewpeanbHble (peanbHbIC)
pacTBOPBI, MOJIOKUTEIbHBIE U OTPULIATENIbHBIE OTKIIOHEHHSI OT UA€aIbHOCTHU (OT 3aKoHa Payis).
CraHpapTHBIE COCTOSHUS KOMIIOHEHTOB pacTBopa. CHMMETpUYHAs U HECUMMETPHUYHAS CUCTEMBI
cpaBHeHMs. PacdeT akTHBHOCTEH M palMOHAIBHBIX KO3()()UIMEHTOB aKTHBHOCTH KOMIIOHEHTOB
pactBopa. TepmoauHamuyeckue (YHKIMM CMEIIEHUS JJI  HEUJCAIbHBIX PACTBOPOB.
3aBUCUMOCTh AKTHUBHOCTH M KOI(Q(UIMEHTAa aKTHBHOCTH KOMIIOHEHTa OT TEMIEpaTypbl U
JIaBJICHMUSL.

3.3. KonnuraTtuBHbIE CBOHCTBA pa30aBICHHBIX PACTBOPOB HEJETYUHX BEIIECTB B JIETy4eM
pacTBOpuTEIIe

KomnnuraTuBHble cBOMCTBa pa30aBIEHHBIX PACTBOPOB HEJIETYYHMX BEIIECTB B JIETYUHUX
pacTBOpuUTENAX (MOHMKEHUE JIABJICHUS HACBHIIIEHHOI'O Mapa pacTBOPUTEINS HaJl PacTBOPOM IO
CPaBHEHUIO C YACTBIM PACTBOPUTEIIEM, ITOBBIIICHUE TEMIIEPATyphl Hadaja KUIICHUs U IIOHWKEHUE
TEMIIEPATYPbI Hayaja OTBEpACBaHUS pacTBOpOB, OCMOTHYECKOE JIaBJICHUE).
O0y/IMocKonuYecKkass M KPUOCKONMMYECKass KOHCTAaHThl pacTBOpHUTENs. BpIBoJ ypaBHeHuS,
CBS3BIBAIOILEIO NIOHMKEHUE TEMIIEPATypbl Hadajaa OTBEPIAEBAHUSA C KOHLEHTPALMEH pacTBOpA.
OcmMmoc, ocMOoTHUYECKOE JaBiieHHe, 00paTHBIM ocMoc. VMcnonab30BaHne KOJUIMTAaTUBHBIX CBOMCTB
JUIsL ONPENEJICHNsS MOJIIPHOW MAacChl, CTENEHU JHUCCOLMALMM WIM CTENEHH acCOLMaluu
PacTBOPEHHOT'0 BEUIECTBA.

Pa3nea 4. ®a3oBbie paBHOBeCHSI B MHOTOKOMIIOHEHTHBIX CHCTEMAaX

4.1. PaBHOBecHE KUIKUN pACTBOP - HACBIILIEHHBIN M1ap» B IBYXKOMIIOHEHTHBIX CUCTEMAX.

JluarpaMmbl  «aBIE€HUE-COCTaB», «TEMIIEpaTypa-cocTaB», «COCTaB  I1apa-COCTaB
KHUJIKOCTH» I HICATBHBIX W HEWJCAIBHBIX pacTBOpoB. llpumenenume mnpasmina (a3 K
uccieloBaHuI0 auarpamMm. 3akoHbl ['n66ca-KoHoBanoBa. A3zeorpomnusi, TepMOJIUHAMUYECKOE
ycioBHe TOUYKH aseorpona. [IpaBuiio peraara. @u3nKO-XUMUYECKUE OCHOBBI PA3ICIICHUS KU IKUX
cMecell MeTo/1aMu MEPErOHKHU U PEKTU(UKALIUH.

4.2. PaBHOBECHE KUJKOCTH-TBEPJ0E» B IBYXKOMIIOHEHTHBIX CHCTEMAaX.

TepMuyeckuil aHanu3, KpUBBIE OXJIAXAECHHS, MOCTPOCHHUE AMarpamMMbl IIABKOCTH I10
KpUBbIM oxJiaxaeHusa. CucTeMbl € OrpaHUYEHHOW M HEOrPAaHWYEHHOH pacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEpJIOM cocTOsiHMM. M3omopdusm. Tumsl TBEpAbIX pacTBOpoB. Jlnarpammbl
IUTABKOCTH HM30MOP(HO KPUCTAIIM3YIOIIMUXCS BellecTB. JluarpamMmbl IUIaBKOCTH CHUCTEM C
OTPaHUYEHHOM pPacTBOPUMOCTBIO B TBEPIOM COCTOSSHUU. DBTEKTHUECKOE U IMEPUTEKTHYECKOE
paBHOBecHs. OrmnpenenaeHre cOoCTaBa IBTEKTUYECKOM MKUAKOCTU MOCTPOEHUEM TPEYroJbHUKA
Tammana. [Ipumenenue npasuia a3z ['m66ca k ucciaenoBanuio Hpa3oBbIX paBHOBECHI.

Paspnen 5. PacTBopBI 2JIEKTPOJIMTOB

5.1 PacTBOpBI 2JIEKTPOJINTOB B CTATUYECKUX YCIOBUSAX

TepmoauHaMUUeCKOEe ONMCAaHUE CBOMCTB PAcCTBOPOB JJIEKTPOJIUTOB. AKTHUBHOCTH H
KO3(PUILIMEHTH! aKTUBHOCTH JIEKTPOJIUTA U HOHOB B PACTBOPE, CPEIHIE HOHHBIE KO (DUIIMEHTHI
akTUBHOCTH. CBf3b AaKTHUBHOCTU OJJIEKTPOJIUTA CO CpelHEed HWOHHOM aKTUBHOCTBIO U
KOHLEHTpauuen anektposnnta. MonHasg cuna pactBopa. IlpaBmio noHHON cuiibl. OCHOBHBIE
MTOJIOKEHUS DTIEKTPOCTATHIECKON TEOPUHU CHIIBHBIX AIEKTPoauToB Jlebast- Xtokkens. [IpenenpHbii
3akoH Jle6as-XI0KKels, BTOPOe U TPEThe MPUOIMKEHUS T€OpUH, Tpapuueckoe MpecTaBiIeHue
ATUX 3aBUCHMOCTEN.

5.2  PacTBOpBI 2JEKTPOIUTOB B AMHAMHYECKUX YCIOBUAX

[IpoBonHukM annexTpudeckoro Toka I m Il pona, HOHHAsA U 3IEKTPOHHAS] TPOBOAUMOCTb.
VYaenpHas, MOJSpHas U JKBUBAJIEHTHAs JJIEKTPUYECKHUE IMPOBOJAMMOCTH, B3aUMOCBI3b MEXKIY
HUAMH. 3aBUCUMOCTb YJI€JIBHON M MOJISIPHOM 3JIEKTPUYECKON MPOBOAUMOCTEN OT KOHLIEHTpAIUH,
TEMIepaTypbl U NMpHUPOJbl pacTBoputTens. CKOpOCTh M MOABMKHOCTH (aOCONIOTHAsT CKOPOCTh
JIBIDKCHUSI) MOHOB. 3aKOH HE3aBHCHMMOTO JBIDKEHUS MOHOB (3akoH Kombpayma). [IpenenpHbie
MOJISIPHBIE 3JIEKTPOIIPOBOHOCTH HMOHOB. OcTaeTHBI MeXaHH3M IepeHoca 3JIeKTPUYEeCTBa
MOHAMU THIPOKCOHHMS U ruApokciia. Yucna nepeHoca HOHOB. DIEKTPOIPOBOJHOCTh pacTBOPOB
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CHJIbHBIX 3JIEKTPOJIUTOB, YpaBHEHHE KOpHS KBajapaTtHoro (ypaBHeHue Konbpayia). [lpumenenue
TEOPUU CHUIBHBIX SJICKTPOJIUTOB ISl OOBSCHEHUS ANEKTPOGOPETUIECKOTO M PENaKCAMOHHOTO
3¢ (}PeKTOB CHMKEHHS AIIEKTPONPOBOJHOCTU. BiusHHE moyiell BBICOKON HAINpPSKEHHOCTH U
BBICOKOH YaCTOTBI [IEPEMEHHOr0 TOKA Ha 3JIEKTPOIPOBOHOCTh PaCTBOPOB. METOIMKH U3MEPEHNUS
3JEKTPONPOBOAHOCTH.  KOHAYKTOMETpHUYECKOE  ONpENEeNIeHUEe CTENEeHM U KOHCTAHTHI
JMICCOIIMALIMU  CIAObIX AJIEKTPOJIMTOB, TEIUIOTHI, SHTpONMHM U HSHepruu [ubOca mpouecca
JUCCOLMAlMU, PACTBOPUMOCTH MAJIOPACTBOPUMBIX COCIMHEHUM.

Pazjen 6. DiekTpoxuMmnyecKue cucTemMbl (1eru)

6.1 DJ1C 1 25eKTpOIHbIC TOTECHIUAIIBI

DNEeKTPOXUMHUYECKUE CUCTeMBI (1ienH). Bo3HMKHOBEHHE CKauKa MOTEHIMala Ha TPaHULe
pazaena npoBoaHukoB I u Il poma. JIBOMHOW SJEKTPUYECKUH CIOM. DIEKTPOXUMHUYECKHUI
MOTEHIIMAN, TallbBaHU-TIOTeHIIMaNn. OOpaTUMBbIC IJIEKTPOJIbI U OOPATUMBIE AIEKTPOXHUMHUYECKUE
nenu  (dJIEMEHTHI). DIEKTPOJBIKYIAS CHUJla TaJbBAaHMYECKOTO dBJIEMEHTa,  YCJIOBHBIM
AJIEKTPOJIHBIN MOTEeHIIMAJ (TOTeHIHA B BOJopoAHOM mikane). Cea3p J/]C ranpBaHuuecKoOn 1enu
C 2NeKTpoAHbIMU mnoTeHuuanamu. IlpaBuno 3HakoB OJIC M 3NEKTPOAHBIX NOTEHIIMAJIOB.
TepMoguHamMuyeckass TeOpUs TAIbBAaHUYECKUX sIBJIEHUN. BpiBoa M ananu3 ypaBHeHus HepHcra,
BbIpakaromero 3aBucuMoctb JJ[C raapBaHMYECKOro 3J€MEHTa OT aKTUBHOCTEM KOMIIOHEHTOB
ANEKTPOJHON peakuuu. YpaBHeHue ['mOOca-I'enpbmronpia aasi 3IEKTPOXMMHYECKUX CHCTEM.
3aBucumocts DJ[C raibBaHMYECKOTO 3JIEMEHTa OT TeMiieparypbl. Kinaccudukanus 3mekTpo1oB:
AJIEKTPO/IbI IIEPBOTO U BTOPOI'O PO/a, Fa30BbI€, OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIE. Y PaBHEHHE
HepHcTa a1 noTeHuumana 3J1eKTpoaoB BCEX BUIOB.

6.2. 'anpBaHNYECKUE IIEMEHTHI

Tunsl ralbBaHUYECKUX IJIEMEHTOB: XUMHUYECKHE, KOHIIEHTPAMOHHBIE, C TIEPEHOCOM, Oe3
nepenoca. Jnddy3noHHbli MOTEHIMAN, MEXaHU3M BO3HUKHOBEHHUS W METOJBI €r0 YCTPaHCHHS
(cBemeHuss K MHUHHUMaibHOW BenuuuHe). Meroauka wusmepenus DJC U 3IEKTPOAHBIX
NOTEHLIUAJIOB. [IpuMeHeHre TOTEHIMOMETPUU ISl OMNpPENETCHUs TEePMOJAMHAMHUYECKUX
XapaKTePUCTUK XUMHUYECKUX PpEaKIUi, MPOTEKAIIIUX B TaJbBAHUYECKOM LENH, KOHCTAHT
XUMHUYECKOTO PAaBHOBECHS, AKTHBHOCTEH W KO3(PHUIIMEHTOB aKTUBHOCTH 3JEKTPOJUTOB, pH
pacTBOPOB, MPOMU3BENCHHUS PACTBOPUMOCTH MAJIOPACTBOPUMBIX COEAMHEHUN. XUMHUUYECKHE
HMCTOYHHUKH TOKA.

Pa3gen 7. XuMnueckasi KHHeTHKA

7.1. ®opmanbHast KHHETHKA

TepMmonuHaMuyeckass BO3MOXHOCTh MpoIlecca U €ro MNpaKTHuecKas (KUHETHYecKas)
ocymiecTBUMOCTh. [IpenmMer u 3a1aun XUMUYECKO KMHETHKU. OCHOBHBIE MOHATUS (HOpMaJIbHON
KMHETUKHU: CKOPOCTh XMMHUYECKON peakInH, MOJIEKYISIPHOCTb, YaCTHBIA M OOIIMI TMOPSIIOK.
OCHOBHOHM TMOCTyJIaT XUMHUYECKOW KWUHETHUKH, KHHETUYECKOE YpaBHEHHE CKOPOCTH DPEAKIIUU.
KoHcTaHTa CKOpPOCTM XMMHUYECKOW pPEaKIUH, Pa3MEPHOCTh KOHCTAHTBI CKOPOCTH. Meroabl
oTpezieNieHusl CKOPOCTEN XuMUUecKuX peakiuil. [IpocTeie (3eMeHTapHbIe) U CII0KHbBIE PEAKIINH.
Kuneruka npocTeix U (opMaibHO MPOCTHIX OJHOCTOPOHHUX TOMOTEHHBIX peakiuil. Peakiumn
NepBOro, BTOPOTrO W TpeThero mnopsiakos. JuddepenuumanbHas u  uHTErpanbHas (Hopmbl
KMHETUYECKUX YpPaBHEHUH, KMHETHYECKUE KpHBbIe. JIMHEWHOE Mpe/cTaBleHne KUHETUYECKHUX
KPUBBIX JUI PEaKUWH pa3audHbIX MOPSAAKOB. Bpems momymnpespamieHus. Peakuuu HyneBoro
nopsinka. Merton wu30biTKa (M3ossamuu) OcTBalba OMpEeNieHUs YacTHBIX MOPSAIKOB IO
COOTBETCTByIOIIEMYy peareHTy. JuddepeHnuanpapie 1 MHTETPAIbHBIE METOJBI OMPEIeICHUS
nopsiika peakuuu. Paznuyune KOHIEHTPAIMOHHOTO U BPEMEHHOT0 MOpsAKOB. CI0KHbBIE PEAKIUH.
[IpuHIIMTT HE3aBUCUMOTO MPOTEKAHMS AJIEMEHTApHBIX peakiuid. OOpaTuMble W MapauieIbHbIC
peakiuu 1nepBoro mnopsaka. uddepeHnnanbHbie YpaBHEHHsI, ONKCHIBAIOIINE CKOPOCTH ITHX
peakiuii, IX MHTeTpupoBaHne. KnHeTnyeckne KpuBbIe IS KAXKI0TO U3 PEarupyrouX BEIIeCTB.
[TocnenoBarenpHble peaknuu 1-ro mopsinka. Cucrema muddepeHanbHbIX ypaBHEHUH,
OTMHUCHIBAIONINX KWHETUKY TIOCJIENOBAaTEeIbHBIX peaknuii. KuHeTmdyeckne ypaBHEHUS U
KMHETUYECKUE KPUBBIE JUIsI BCEX YYAaCTHUKOB peakiuu. Bpemsi JOCTHKEHHS MaKCHUMallbHOM
KOHIIGHTPAIlUd TPOMEXKYTOYHOTO BEIMIECTBA. 3aBUCHMOCTh MAaKCHUMAaJIbHON KOHIICHTPAIlUU
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MIPOMEKYTOUYHOI'O BEIIECTBA OT COOTHOLIEHUSI KOHCTAHT CKOPOCTEW OTHENbHBIX CTaauid
MIOCJIEIOBATEIbHOM peakuy. [[puHINI IMMUTHPYIOIIEN CTauu I10CIIEN0BATEIBHON XUMUYECKON
peakuuy. CTauuMOHApHBIA PEXHUM IMPOTEKAHMUS TMOCIEAOBATENIbHBIX peakuuid. Merton
KBa3HMCTAI[MOHAPHBIX KOHIICHTPALUi, 007acTh MPpUMEHEHUs. BiusiHue TeMnepaTypsl Ha CKOPOCTh
XHMUYECKOW peakiuu, npuOmbkeHHoe mnpaBwio Bant-I'ohda. VYpaBHenue AppenHuyca B
muddepeHMaIbHOl W uHTerpadbHOM  (opme. DddexkTuBHAs SHEprus axKTHUBALIUUA U
MPEA3KCIOHEHIIMATbHBIM MHOKUTEIb, METOAbI UX ONIPENEIIECHUS U3 SKCIIEPUMEHTAJIBHBIX JaHHBIX.

7.2. Teopun XUMUYECKON KUHETUKHU

Teopuss aktuBHbIX (OmHapHbIX) coynapeHuid (TAC). CkopocTh peakiud Kak YHCIIO
CTOJIKHOBEHHUI aKTHBHBIX MOJIEKYJ B €IUHHILY BpeMeHH. KOHCTaHTa CKOpPOCTH OMMOJIEKYIISIPHOM
peakuynu. OU3nyecKnid CMBICH MPEIIKCIIOHEHIIMAIBHOIO MHOXUTENSI M HEPrUU aKTUBALMU B
paMKax TEOpHH aKTUBHBIX coynapeHuil. Crepuueckuil pakTop, He0OOXOAUMOCTh €r0 BBEICHHS B
KMHETUYECKOE YpaBHEHUE peaklnu. JJOCTOMHCTBA U HEAOCTATKU TEOPUU AaKTUBHBIX COYJIapEHUMN.
MexaHu3sM MOHOMOJEKYJISIPHBIX Ta30BbIXx peakuuil B pamkax TAC, cxema Jlunnemana.
HcronkoBaHne NpUYMH M3MEHEHHS IMOPSIKA MOHOMOJIEKYJSIPHOM peakuuu IpU HW3MEHEHUU
JIABJICHUS.

Teopust mepexogHoro cocrosinus (aktuBupoBanHoro komiuiekca) (TIIC wmu TAK).
OcHoBuble nonoxkeHust TIIC, kuHernyeckas cxema peakuuu. [IoBepXHOCTh NOTEHIMAIbHOI
SHEPIruM, KOOPAHHATA PEaKLMH, yTh peakuuu. AKTUBUPOBAHHBIA KOMIUIEKC M €r0 CBOMCTBA,
UCTUHHAsI 3Heprusi axkTuBaluu. CKOpOCTh PEaKIUM — CKOPOCTh pacnaja aKTUBUPOBAHHOIO
KOMILJIEKCa (cxopocThb ero MIPOX 0K ICHUS yepes MOTEHIUATbHBIN 6apnep).
KBasutepmonunamuueckass ¢opma ypaBHenust TIIC, sHTampnus W SHTPONMS aKTUBALUU,
TPAaHCMHUCCUOHHBIA  KO3(puiment. CBs3b  SHTANBIMM  aKTUBAUUU ¢ 3P deKkTuBHOU
(9KCTIEpUMEHTAJIbHOI ) SHEPTUeil aKTUBALUH.

7.3. ®OTOXUMHUYECKHUE U LIETTHBIE PEAKIINHI

@DOTOXMMHUYECKUE PEAKIMH, MEPBUYHBIE M BTOPUYHBIE (POTOXMMUYECKUE IPOLECCHI.
@oroaucconmanmsi U (Gortonu3. Dorodusznueckue (Ae3aKTUBALMOHHBIE) TPOIECCHl MPHU
MOTJIONICHUH W3NMydeHus. 3akoHbl (oroxumuu: ['porryca-Ipenepa u Oiinmreina-Ilrapka.
KBanToBbIil BbIxon. KuHeTuka mpoiieccoB, MPOUCXOASIIMX C ydyacTHeM (OTOBO30YKAEHHBIX
Mosiekys. Cencubunuzaropbl, CeHCHOMIM3UPOBaHHbIE (OTOXUMUYECKHUE peakiuu. OCHOBHBIC
pasnuuus peakuuii ¢ GOTOXUMHUECKUM U TEPMHUECKUM HHUIMHpOBaHHEM. DOTOXMMHUYECKHE
npoiiecchl B atMmocdepe, GOTOCUHTES.

ennele peakuuu. Ilpumepsl peakuuii, NPOTEKAOIUX [0 LENHOMY MEXAHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTaJMM LEMHBIX peakiuil. MexXxaHu3Mbl 3apOXKACHUS, Pa3BUTHUS U
oOppiBa 1ernei. JIMHeHHBI W KBaJApaTHUHBIM OOpBHIB Iemei. 3BEHO LeMu, AMUHA IEeMu.
HepasBeTBieHHbIE U Pa3BETBIICHHBIC LIENIHbIE peaknnu. KMHETHKa HEpa3BETBIICHHBIX LEMHBIX
peakuuii. CTaguu pa3BeTBICHHON EMTHON peaknu. BeposTHOCTH 0OpbIBa M pa3BETBIICHUS LIEIH.
Pa3ButHe pa3BETBICHHBIX LEMHBIX PEaKUMH BO BPEMEHHM, CTALIMOHAPHBIN M HECTAalMOHAPHBIN
peKMMBI TeueHus: peakuuu. IIpenenbHble SBICHMS B pPa3BETBICHHBIX peakuusax. HuwxHuil n
BEPXHUU IIpeJieNbl BOCINIaMEHEHUsI (B3pbIBa) LIETTHOM peakuuu. [1omyocTpoB BociiaMeHEHUS.

Pasznen 8. Karaaus

I'omoreHHsli M reTeporeHHb KaTanu3. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTHUYECKUX peakuuil. BiausHue karanmsaTtopa Ha TEPMOJAMHAMUYECKHUE U KUHETHUYECKHE
XapakTepUCTUKH  XUMHUYECKHX  peakuuid.  CenekTHMBHOCTh  JIEHMCTBHS  KaTalau3aropa.
Karanutnueckass akTUBHOCTb, YyJE/IbHAs KaTaJIUTUYECKas aKTUBHOCTb. | OMOTEHHBIN KaTaiuus.
CIWTHBIA M pa3/elbHbII MEXAHU3Mbl KAaTaIUTUYECKUX PEaKIUi, SJHEPreTUUYECKUE TUarpaMMbl
B3aMMO/ICHCTBHS PEareHToB ¢ KaTajmu3aTopoM. O0muil u cnennpuyeckuii KUCIOTHO-OCHOBHBIN
katanu3. O¢(deKTuBHAsS KOHCTaHTa CKOPOCTH peaklWH, KaTalu3UpyeMOH BeIeCTBaMU C
KHCIIOTHO-OCHOBHBIMU ~ CBOiicTBamMM. KaranuTudeckue KOHCTAaHTBI CKOPOCTH  PEaKIMH.
['ereporennsii kaTanu3. CKOPOCTh reTePOreHHO-KaTAIUTUYECKON peakiiuu. THUIIbl reTeporeHHbIX
KaTaJIn3aToOpoB. 3aKOH JAEHCTBYIOUIMX TMOBepxHOCTe. Pomb ancopOumm B TeTeporeHHOM
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nporecce. KnHeTHKa reTeporeHHO-KaTATUTUYECKUX PEaKIuid, He JTUMUTUPYEeMbIX nuddy3uei.
OtpaBieHue KaTajlin3aTopos.
4. O0beM yueOHOM JUCUUIIJIMHBI

Beero Cemectp
. 5 6
Bun yae6HO# paboThI AxaL AxaL AxaL
3E 3E 3E
9, 9. 9.
OO0mmas TpyA0€MKOCTh TUCITUILUIMHBI 14 504 7 252 7 252
KonTakTHasi pabora — ay1MTOpHbIE 134 48 0,67 24 0,67 24
3aHSATHS:
Jlexuum 0,44 16 0,22 8 0,22 8
[Tpaktuueckue 3ausatus (I113) 0,44 16 0,22 8 0,22 8
JlaGopaTtopusie padoTs (JIP) 0,44 16 0,22 8 0,22 8
CamocrosiTesibHasi padoTa 438 6,08 219 6,08 219
[ToaroTroBka K 1a00paTopHBIM paboTam 121 438 219 219
KonTakTHas camocTosTensHas padora 6 - 6.08 - 6.08 -
CamMocTosATeIbHOE U3YUYCHUE Pa3/IeIoB 438 219 219
JUCIUATIIAHBI
Buabl KOHTpOJIS:
JK3aMeH 0,5 18 0,25 9 0,25 9
KonTakTHas paboTa — MPOMEKYTOUHAS
aTTecTalnus 0,5 08 0,25 04 0,25 04
[ToaroroBka K SK3aMeHY 17,2 8,6 8,6
Bua uToroBoro KOHTpoOJIA: 9K3aMeH 9K3aMeH
Beero ; Cemectp -
Bun yuebnoi paboTbl Actp. Actp. Actp.
3E 3E 3E
q, 9. 9,

OO61mas TpyA0eMKOCTh AUCHIUTIIHHBI 14 378 7 189 7 189
KonrakTHas paboTa — ayAUTOpPHBbIE 14 504 . 959 7 959
3aHATHS:
Jlexmun 1,34 48 0,67 24 0,67 24
[Tpaktiueckue 3anstus (I13) 0,44 16 0,22 8 0,22 8
Jlaboparopusie paboTs (JIP) 0,44 16 0,22 8 0,22 8
CamocrosiTebHasi pa6oTa 16 0,22 8 0,22 8
[ToaroToBka K 1a00paTopHBIM paboTamMm 0,44 | 438 219 | 6,08 | 219
KonTakTHas camocTosTenpHas padora 12,1 438 6,08 219 6,08 219
CaMocCTOATENbHOE N3YUYEHUE PA3/IEIIOB 6 6,08
JUCITATITAHBI ) ) )
Buabi KoHTpOJIA:
IK3aMeH 0,5 18 0,25 6,75 0,25 6,75
KonraktHass padora — mpomexyrtounas | 0,5 135 0,25 0.3 0,25 0.3
aTTecTaIus
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[ToaroToBka K sK3aMeHy 12,9 6,45 6,45

Bujg uTorosoro KOHTPOJIsA: Ix3amMeH IK3amMeH

AHHOTaN U padoyeil MPOrpaMMepl AUCHUILIMHBI
«Kosnonanas xumus»

1 Heap auCcOMIUIMHBI — TIpHOOpETEHHE O0YyJarOmMUMHUCS 0a30BbIX 3HAHWW B 00JACTH
TEPMOJMHAMHKY MTOBEPXHOCTHBIX SIBIICHUH U CBOMCTB JUCTICPCHBIX CHCTEM M MOJIYYCHUE YMEHUN
B YaCTH MCIOJb30BAaHUS ATUX 3HAHUI NIpHU HCCIEIOBAHUHU, MPOSKTUPOBAHUU M CO3JIAaHUU
pEATbHBIX CUCTEM, SIBIISIOIIUXCS B OOJILITUHCTBE CIy4aceB JUCIICPCHBIMHU.

2 B pe3yabTarTe H3yYeHHUs TUCHHUILUIUHBI 00yYAIOIIUIICA T0JIKEH

Obnadamys CleAyOMUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX JTOCTH)KECHUS:

OIIK-1.4, OIIK-1.8, OIIK-1.11.

3nams:

- IPU3HAKH OOBEKTOB KOJJIOUTHOM XUMUH U UX KJIacCU(DUKAIIHIO.

- OCHOBHBIC TIOHSATUS W COOTHOIICHUS TEPMOIMHAMHKU TOBEPXHOCTHBIX SIBIICHUUN
(TepMOIUMHAMUKA IOBEPXHOCTHOTO CJIOS; ajre3us, CMauMBaHWE W pACTEKaHHE >KUIKOCTEH;
JUCTICPCHOCTh W TEPMOJAMHAMHYECKHE CBOMCTBA TEJ; aJIcOPOIUs Ta30B U MapoB, aJcOpOIUs U3
PacTBOpPOB).

- OCHOBHBIE TeopHH (pU3UIECKON ajacopOIuy.

- OCHOBHBIE TPEJCTABICHUS O CTPOCHHUU JIBOWHOTO JJIEKTPUUYECKOTO CIIOS; MPUPOAY
IEKTPOKUHETHIECKOTO TIOTCHITNAIA; OCHOBHBIC 3JICKTPOKHHETUYCCKUE SIBIICHHUS .

- ycnoBHs TNpUMEHUMOCTH 3akoHa C(Tokca; 3akoH OJWHImTeHHa — CMOIYXOBCKOTO,
TUTICOMEeTpHUYecKoe ypaBHeHue Jlammaca.

- TNPUPONY CEOTUMEHTAIIMOHHOM M arperaTUBHOW YCTOWYMBOCTU;, OCHOBHBIE CBOICTBa
pactBopoB [IAB kak nuoduibHBIX cUCTEM; OCHOBHBIC TosioxkeHus: Teopun JJIDO; npuunnbl u
O0COOCHHOCTH OBICTPON U MEIJIEHHOM KOArymnsiuu, KOHIIEHTPAIMOHHON U HENTpaIn3aliOHHOM
KOATyJISIIIAH.

- TUIBI CTPYKTYp, BO3HHUKAIOIIUE B TUCHEPCHBIX CHUCTEMax, NMPUYMHBI U YCIOBHUS UX
o0pa3oBaHus; KJIacCH(PHUKAIUIO JUCIIEPCHBIX CHCTEM TI0 UX PEOJIOTHICCKUM CBOWCTBAM.

Ymems:

- PaCCUUTHIBATh IMTAPAMETPHI, KOTOPBIMH XapaKTePU3YIOT JUCIICPCHOCTb.

- MPOBOJUTH PACUEThl C HCIMOJIB30BAHUEM OCHOBHBIX COOTHOIICHHUH TEPMOAMHAMHUKHU
MTOBEPXHOCTHBIX SIBJICHHIA.

- paccUUTHIBATh OCHOBHBIE XaPAKTEPUCTUKH MMOPUCTOM CTPYKTYPHI.

- pacCUMTHIBATH BEJIMYHMHY OJJIEKTPOKMHETHUYECKOTO IMOTCHIMATA TI0 JIAHHBIM
AIIEKTPOOCMOCa U ANEeKTpodopesa.

- PacCUMTHIBATh MHTETPAIBHYIO U JU(PPEPEHIIHATBHYIO KPUBBIE PACIPEICICHHS YaCTHI]
10 pa3Mepam.

- pacCUMTHIBATh W aHAIM3UPOBATH MOTCHIMAILHBIC KPUBBIC MApHOTO B3aMMOCHCTBHS
YACTHIL.

- PaCCUHTHIBATh M U3MEPATH BI3KOCTH TUCTICPCHBIX CUCTEM.

Braoemy:

- IPEJICTABIICHUSAMH O POJIA TOBEPXHOCTHBIX SIBJICHHH W JIUCIIEPCHBIX CHCTEM B TEXHUKE U
npupoie.

- METOJIaMU U3MEPEHUS TIOBEPXHOCTHOTO HATSHKCHHS, KPAeBOTO YTJIa.

- 3HAHUSIMH O METOJIaX U3MEPEHHUS aJICOPOITNH U yIeTbHON MOBEPXHOCTH.

- 3HAHUSIMH 00 YCITOBUSAX MPUMEHUMOCTH ypaBHEHUS [ enbMroibia — CMOITyXOBCKOTO;

- METO/IaMH OTIpeeNICHUs JIEKTPOKUHETHUECKOTO TTOTEHIHAIA.

- METOJIOM CEIMMEHTAIMOHHOTO aHAJTN3a.

- METO/IaMU OTIpeieNIeHUs] KPUTHUECKON KOHIICHTPAIIMN MUIIETUI000pa30BaHMUS;
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- METOJIaMU UCCIIEA0BAHUS KUHETUKN KOAryJISILHH.

- METOJJaMU U3MEPEHUS U aHAJIN3a KPUBBIX TEUCHUS.

3 Kpartkoe coaep:xkaHue TUCHMILUIAHBI

Pa3nea 1. IIpeamer n npu3HaKu 00beKTOB KOJUIOMIHON XUMHH

Konnounnasgs xumMus - Hayka O MOBEPXHOCTHBIX SIBJICHUSIX U JUCHEPCHBIX CUCTEMAax.
OCHOBHBIE TOBEPXHOCTHBIC SIBICHHS: aAre3uss M CMauyMBaHHE, KaNWUIAPHOCTb, aACOPOIHS,
3JIEKTPUYECKHUE SBJICHUS HA IOBEPXHOCTSX U Ap.

OcHOBHbIE TIpU3HAKU JAMCIEPCHBIX CHCTEM - TE€TEPOr€HHOCTh U JAMCIEPCHOCTH;
MOBEPXHOCTHASI DHEPIHsl; KOJUYECTBEHHbIC XapaKTepuCTUKU aucnepcHoctu. Knaccuduxamms
JMCTIEPCHBIX CHCTEM I10 arperaTHOMY COCTOSIHUIO JAUCTIEPCHON (ha3bl U TUCTIEPCHOHHON CPEJIbI.
Knaccudukanus cBOOOTHOIUCHIEPCHBIX CHUCTEM IO pa3MepaM 4YacTUIl U MO0 B3aUMOJACHCTBHIO
MEXIy AWCIIEPCHOHHON cpemol W aucrepcHor (a3oil. Poiab MOBEPXHOCTHBIX SIBICHUH U
JUCIIEPCHBIX CUCTEM B MPUPOJIE, TPOMBIIUIEHHOCTH U, B YACTHOCTHU, XUMUYECKON TEXHOJIOTHUHU.

Paznen 2. TepmoanHaMUKa NOBEPXHOCTHBIX SIBJIEHUH

OOmas xapakTepUCTUKa MOBEPXHOCTHON »Hepruu. IloBepxHOCTHAs 3HEPrusi B 00IIEM
ypaBHEHUHU 1-ro U 2-ro Hayan TepMoauHaMUKU. [[0OBEpXHOCTHOE HATSKEHUE KaK Mepa 3HEpPIruu
['u66ca mexdaznoit moBepxHOCTH. [IOBEpXHOCTHOE HATSHKEHHE - XapaKTEPUCTHKA MPUPOJIbI
comnpukacaronxcs a3 u ux p3auMoaencTBrs. CBOMCTBA MOBEPXHOCTEH KHUIKUX U TBEPABIX TEJ.
Ypasuenue ['n60ca-I"enbmronbla st BHyTpeHHEH yA€TbHOW MOBEPXHOCTHON SHEPTUH (TIOTHOMN
MIOBEPXHOCTHOM 3Hepruu). 3aBUCUMOCTb JHEPreTUYECKUX I1apaMETPOB IOBEPXHOCTH OT
temMriepatypsl. [Iporecchl caMmonpon3BoJIbHOIO YMEHBIIEHUS IOBEPXHOCTHOM SHEPTHUU.

AzcopO1ust ¥ MOBepXHOCTHOE HaTshKeHHE. CBSA3b BETMUMHBI aICOPOLIMH € IMapaMeTpaMu
CUCTeMBI: HW30TEpMa, HW30MUWKHA U u3ocTepa aacopbumu. Meton wu30eiTkoB ['mbOca.
OynnameHTanbHOe ancopOumonHoe ypaBHenue [mbOOca. I'mbOcoBckas amcopOumsi. YactHoe
BbIpaxkeHHe ypaBHeHusi [u606ca. I[lOBEepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-MHAKTHBHBIC
BEIIECTBA.

AJre3us, CMauyuBaHWE W PAcTeKaHUWE KUAKOCTeH. Axare3uss u kore3us. llpuponma cun
Mex(a3zHoro B3auMoeicTBus. Y paBHeHue Jlromnpe ams padoTel aare3uu. CMmaunBaHue U KpaeBoil
yron. 3akoH HOHra. Cs3b paboThl aare3uu ¢ KpaeBbiM yrioMm (ypaBHeHue [lrompe-tOHra).
JInodunpueie u 110GOOHBIE MOBEPXHOCTH. MeToabl OmpeseNieHns KpaeBbIX YIioB. BrusHue
MoBepXHOCTHO-akTHBHBIX BemiecTB (ITAB) Ha cmauuBaHue. Pacrekanue >KHUIKOCTEH.
Koaddumuent pacrexkanus no [Napkuncy. Dddext Mapanronun. MexdazHoe HaTsKEHHE Ha
TPaHUIE MEXAY B3aMMHO-HACBIIIEHHBIMU JKUJIKOCTAMHU M IpaBuio AHTOHOBA. [Ipaktuueckoe
3HauUEHUE a/IF€3UU, CMAYMBaHUS U PACTCKaHUS.

JlucriepcHOCTE M TepMoAuWHamMu4deckue cBoiictBa Ten. I[IpaBuno ¢a3z [ubbca wu
JUCIIEPCHOCTh. BiMsiHMEe KPUBU3HBI MOBEPXHOCTH HA BHYTPEHHEE JaBJIeHHE Tell (ypaBHEHUE
Jlannaca). [ToBepxHOCTHas 3HEprust U paBHOBeCHbIE popmbl Teil. [punimn I'n606ca-Kropu. 3akon
Bynsga. Kanumnspuele sBnenus (ypaBHeHue JKiopeHa), UX posib B MPHUPOJAE U TEXHOJIOTUU.
Metoael onpeneneHus IOBEPXHOCTHOIO HATSHKEHMs. 3aBUCUMOCTb TE€PMOJUHAMUYECKOU
peaKLMOHHON CITOCOOHOCTH OT AUCTIEpCHOCTH. Y paBHeHue KenbBruHa. BiusiHue qucnepcHocTy Ha
pPacTBOPUMOCTb, KOHCTAHTY paBHOBECHUS XUMHUECKOW peakiuH, TeMIeparypy ¢a3oBoro
nepexoja.

Iony4yeHue qucniepcHbIX cucTeM. MeTobl AucneprupoBanus. Y paBHenue Pebunnepa s
paboThl aucneprupoBaHus. AACOpOLMOHHOE MOHMKeHHEe NpodyHocTH (dddext Pebunnepa).
['omoreHHass W reTeporeHHass KoHaeHcalus. MertactabuinbHoe cocTostHue. DHeprusi ['nb6ca
00pa3zoBaHMs 3apOIbIiia HOBOU (a3bl, KPDUTHUECKHH pajnyc 3apobiia. J[Be ctaanu oOpa3oBaHus
HOBOH (pa3pl. CBsI3b KMHETHMKM 00pa3oBaHUs HOBOW (ha3bl C MEpechIIIeHHEM. YIpaBieHUE
JTUCIIEPCHOCTBIO TPU TOMOT€HHOW KOHAeHcanuu. [Ipumepbl monydeHus IUCHEPCHBIX CHCTEM
MeToAaMu (PU3NUYECKON U XMMUYECKON KOHICHCAIUH.

Pa3zpnen 3. AncopOunoHHbIe PABHOBECHS

Knaccudukanus mexanusmMoB ajcopOruu (pusudeckas ancopOIus, xemocopOuus u
noHooOMeHHas ancopOuus). [lpupona amcopOunonHbX cuil. OCOOEHHOCTH COCTABJISIFOIIUX CHJT
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Ban-nep-Baanbca (opHeHTallMOHHBIX, MHIYKIHMOHHBIX M JUCIEPCHOHHBIX) HpU aACOpOLHUU.
VYpaBHeHME 1715 TOTEHIMAIBLHOW 3HEPTUN B3aUMOJICHCTBUS aToMa (MOJIEKYJIbI) C IOBEPXHOCTHIO
Tena.

AJicopOuus ra3oB ¥ NapoB Ha OAHOPOJHOM NOBEPXHOCTU. 3akoH ['eHpu. YpaBHeHue
U30TePMBbl MOHOMOJIEKYJISIpPHOM ancopbuuu Jlenrmiopa u ero ananus. OnpeseneHue KOHCTaHT
3TOro ypaBHeHHs (uHeiHas ¢opma ypaBHeHus Jlenrmiopa). YpaBHenue @peitnanuxa. Teopus
MOJIMMOJIEKYIISIpHOU azcopOiuu bpynayapa, Ommera, Temnepa (BOT), ypaBHEeHHE H30TEPMBI
aacopOuuu, ero ananus. Jluneitnas popma ypaBaenust BOT u pacuer ero konctant. Onpeenenue
yAenbHOM noBepxHocTU MeTosioM BOT.

AJicopO11s ra30B U IapoB HA MOPUCTHIX MaTepuanax. KonnuecTBEHHbIE XapaKTEPUCTUKH
HOpPHUCTBIX MaTepuayioB. llopucTele Tena KOPHYCKYJISAPHOM, KPHCTANIMYECKOM M TryOuaToit
CTPYKTYpBI, MeTOAbI UX nonydeHus. Kmaccudukanus mop no IyOMHHHY U €e B3aUMOCBSI3b C
TEOPHSIMHU a1COPOLIHH.

Teopusa KanwuIIpHONM KOHJAEHcauMu. KanmuisipHO-KOHJIEHCALMOHHBIM TMCTEPE3UC.
Pacuet nnTerpansHoi U qudQepeHnnanbHoi KpUBBIX pacipeiesieHus: ooObema Iop 1o pa3Mepam.

OcobeHHocTr aacopOIuM Ha MHUKPOIOPUCTBIX Marepuanax. [loTeHruambHas TEOpHs
[Tonsau.  AncopOUMOHHBIM — HOTeHIMand.  XapakTepucTUdecKas  KpuBas  aJCOpPOLMH.
TemrieparypHasi ”HBapUAHTHOCTh M a)(PUHHOCTH XapaKTEPUCTHUYECKHX KpUBBIX. O000IEHHOE
ypaBHeHHe Teopun JyOMHMHAa OOBEMHOrO 3alOJHEHUS MUKPOIIOp, YacTHbIE CIydau 3TOro
ypaBHeHus (ypaBHeHue JlyOumHuHa-PangymkeBuya). AncopOums ra3oB M IMapoB B XUMHUYECCKOU
TEXHOJIOTUH.

AncopOuus MOBEpXHOCTHO-aKTUBHBIX BenlecTB. Biusnue ctpoenus monekyn ITAB Ha
IIOBEPXHOCTHYIO ~aKTMBHOCTb, IpaBwio Jlrokino-TpayGe. 3aBUCMMOCTb IOBEPXHOCTHOI'O
HATSDKEHUsI OT cOCTaBa pacTBOpa IpU COOJIIOJIEHUMHU 3aKkoHa ['eHpu M ypaBHeHus JleHrmropa.
VpaBHenue IlIumkoBckoro. YpaBHEHMs  COCTOSIHHUS — Ta3000pa3HbIX  [OBEPXHOCTHBIX
(aacOpOLIMOHHBIX) IJIEHOK. THIBI MOBEPXHOCTHBIX IUIEHOK U ONPEJECICHUE UX XapaKTEPUCTHUK.
Becsl Jlenrmiopa. ®akTopsl, ONpeAessIoNINe arperaTHoe COCTOSHUE a/ICOPOLIMOHHBIX IUICHOK.
Omnpenenenue cTpoeHus acopOIMOHHOrO oSl U pa3MepoB Mosiekyn [TAB.

Pa3neu 4. diekTpuyecKkue siBJICHUSI HA TOBEPXHOCTH

JBoitHoil snektpuyeckuii cioi (IIC), mexanuszmbl oopazoBanus JIIC. CooTHOIICHHS
MEXY JEKTPUYECKUM MOTEHIMAIOM M IOBEPXHOCTHBIM HaTshKeHUeM (ypaBHeHus Jlunnmana).
DneKTpoKanuUISIpHbIE KpUBbIE U onpeenenne napamerpoB J19C 1o 3TUM KpUBBIM.

Oo6ume npeacrasienus o Teopusix crpoerus JIC. Teopus ['yu — Uenmena. YpaBHeHue
[Tyaccona-bonpimana nns auddysunoit ywactu JI3C u ero pemenue. TonmuHa 1uddy3Horo cios
U BIMSHUE Ha Hee pa3snyHbIX (pakropoB. /[BoiiHOIM 3nexTpudeckuil cinoit mo teopun Illtepha,
nepe3apsiaka nosepxHoctu. [Ipumepst oopazoanus JIIC. Mumenisl u ux CTpoeHuUe.

Yerbipe BuAa IEKTPOKUHETUYECKUX SBICHUM. DJIEKTPOKMHETUYECKHI IMOTEHLIMAN H
BIUSHUE Ha HEro pa3iInyHbIXx (akTopoB. YpaBHeHue [enbmrosnbpia-CMOITyXOBCKOTO s
CKOpPOCTH IEpeHOoca MpPU MEKTPoocMoce U dJeKTpodopese. IPPEeKThl, HE YUUThIBAEMbIE 3TUM
ypaBHEHHEM  (TMIOBEPXHOCTHasi  MPOBOJUMOCTb,  DJIEKTPOPOPETHUECKOE  TOPMOKEHHUE,
penakcariMoHHbIN 3¢ dekT). [IpakTryeckoe UCIoIb30BaHUE INEKTPOKUHETHUECKUX SBJICHUH.

Paszpnen 5. Kunernueckue cBOMCTBA IMCIIEPCHBIX CHCTEM

OCHOBBI CEIUMEHTALIMOHHOIO aHanu3a. CBSA3b CKOPOCTH OCAXKICHMS 4YacTHUILl C HX
pasmepoMm. YcinoBusi  coOmronmeHust 3akoHa  Ctokca.  CenMMEHTAllMOHHBIA  aHAIHU3
nonuaucnepcHelx cucreM. KpuBas cenumentanuu. Kpusble pacnpeneneHuss 4YacTUIl 10
pannycam. DKCIEepUMEHTaIbHbIE METObI B CEIMMEHTALlMOHHOM aHAJIN3e.

MornekyasipHO-KMHETHYECKass npupoia OpoyHOBCKOro JBUkKeHHsA. CBA3b MEXIY
CpeIHEKBaJIpaTUYHBIM CIBUIOM 4acTUll U Koddduuuentom auddys3uu (3akoH DUHIITEHHA-
CMOITyXOBCKOT0). OKCIEpUMEHTaJbHas TpOBEpKa 3akoHa OWHIITelHa-CMOITYXOBCKOTO.
CrnenctBus U3 TEOpUH OPOYHOBCKOTO ABM)KECHHUS.

CeaumeHTallMOHHO-1U(DHY3HOHHOE paBHOBECHE, TUIICOMETPUYECKHUN 3aKOH.
CenumeHTaIIIOHHAS YCTOMUNBOCTD IUCIIEPCHBIX CUCTEM.
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Pa3znes 6. ArperaTuBHasi yCTOHYHBOCTDb M KOATYJISIMS JUCIIEPCHBIX CHCTEM

OOme BOMPOCHI  YCTOWYMBOCTH  JTUCHEPCHBIX cucTeM. CeauMeHTallMOHHAs |
arperatMBHas yCTOWYMBOCTU cucTeM. JInodunpHbie U 1n0poOHbIE CHCTEMBI: CAMOIIPOU3BOJILHOE
o0pa3oBaHue OJTHUX M HEOOXOIUMOCTh cTabunm3anuu npyrux. Kpurepuii muodunbpHOCTH crcTeM
o Pebunnepy-1llykuny.

JInopuneHeie aucnepcHble cuctembl. Kiaccupukamus u  oOmas XapaKTepHCTHKa
MOBEPXHOCTHO-aKTUBHBIX BELIECTB. TepMOAMHAMHMKA M MEXaHHU3M MHUIEII000pa30BaHuUs.
Crpoenne munenn [TAB. Comrobunuzanus. OCHOBHBIE (DaKTOPBI, BIUSIOMINE HA KPUTUYECKYIO
KOHIIeHTpanuto Mutenooopazosanus (KKM). Meroasl onpenenenuss KKM. [Ipumenenne [TAB.

JInopoOHble aucnepcHble cucTeMbl. DakTOphl YCTOMUMBOCTH JIMOPOOHBIX CHUCTEM.
beicTpas u mennenHas koaryisauus. Kuneruka koarymsauuu no CmonyxoBckoMy. OnpeneneHue
CKOPOCTH U BPEMEHH I10JIOBUHHON KOAryJIALMU. 3aBUCHUMOCTb YUCJIa YaCTUI] pa3HOI0 IOPSAAKa OT
BPEMEHU.

OcHoBuble mONOkeHust Teopun Jlepsruna, Jlanmay, @Depses, OsepOeka (JJIDO).
PacknuHuBaromiee JaBJIEHHWE M €r0  COCTABIAIOIIME. OHEPrus  SIEKTPOCTATUYECKOTO
OTTAJKMWBAHUSA NPHU B3aUMOJCHCTBUM ciaa003apsHKEHHBIX MNoBepxHocTed. CHilbl U SHEpPrus
nputspkeHusi.  OOiiee ypaBHEHWE Ui DSHEPrUU  B3aUMOJCHCTBUS JUCIEPCHBIX YaCTHIL.
[ToreHnmanbHbIE KPUBBIE B3aMMOJCHCTBHS YacTHUIl B MOHOCTAOMIM3UPOBAHHBIX IHCIIEPCHBIX
cuctemax. [loreHuuanbHBIE Oapbep W €ro 3aBHCHUMOCTh OT TONIIUHBI TUddy3HOTO CIOoS.
Koarynsiuust B mepsoM M BTOpoM MuHUMyMax. HelTpanuzanuoHHass M KOHLIEHTpallMOHHAs
koarymsiiusi.  [lopor Owictpoit koarymsauuu. IlpaBunmo Ilymbue-Tapau. 3akon [lepsruna.
Crabumm3anusi TUCIIEPCHBIX CHUCTEM BBICOKOMOJCKYISIpHbIMU coenuHeHussmu (BMC) u TTAB.
MeToapl OYHMCTKM TMPOMBIIUIEHHBIX W OBITOBBIX CTOKOB, OCHOBaHHbIE HA W3MEHEHUU
arperaTuBHOM U CEIMMEHTALIMOHHON YCTOMYUBOCTH JUCIIEPCHBIX CUCTEM.

Pazgen 7. CrpykrypooOpa3zoBaHue M CTPYKTYPHO-MeXaHMYeCKHe CBOHCTBA
JAUCIIEPCHBIX CHCTEM

Tunsl  cTpykTyp, 0Opasylomuxcs B arperaTMBHO-YCTOWYUBBIX M arperaTMBHO-
HEYCTOMUYMBBIX JAMCIEPCHBIX cucTemMax. KHUIKOKPUCTAIUIMYECKOE COCTOSHUE arperaTuBHO-
YCTOMYMBBIX IUCIEPCHBIX CUCTEM.

Bo3HUKHOBEHHE OOBEMHBIX CTPYKTYp B arperaTuBHO-HEYCTOMYMBBIX (JIMO(POOHBIX)
JUCIIEPCHBIX cucTeMax. B3auMocCBs3p MeX1y BUIOM MOTEHIMAIBHON KPUBOW B3aUMOJEHCTBUS
yactul (o teopuu JJJIDO) u TMIOM BO3HUKAIOMMX CTPYKTYp. KoarynsainoHHO-TUKCOTPOITHbIE
U KOHJCHCALlMOHHO-KPUCTAJUIM3ALMOHHBIE CTPYKTYpbl. llepexon omHUX CTpyKTyp B ApyTHE.
Teopus cTpykTypooOpa3zoBanus (PU3MKO-XUMHUUECKasT MEXaHHKA) KaK OCHOBA MOJIYYSHHST HOBBIX
MaTepHayoB.

Peonornueckuii Meron ucciaenoBaHHS IUCTEPCHBIX cucteM. OCHOBHBIE TOHSATHSA U
UJCANbHbIE 3aKOHBl PEOJIOTMH. MOAEIMpPOBaHNE pEOJOTMYECKUX CBOWCTB Tel. Monenb
Makcsemna, mogens Kenspuna-®oiirra, mojens buarama.

Knaccuukanuss TUCHIEPCHBIX CHCTEM IO CTPYKTYPHO-MEXaHHYECKMM CBOMICTBaM.
HproTOHOBCKHE 1 HEHBIOTOHOBCKHE KUIAKOCTH. [IceBaomniacTuueckre U uaaTaHTHbIE KUAKOCTU
U TBepAooOpa3Hble Tesa. BA3KOCTh MKUIKMX arperaTMBHO YCTOMUYMBBIX IHCIIEPCHBIX CHUCTEM.
VpaBuenus OiiHmreniHa, [llraynunrepa, Mapka-Kyna-XayBunka. Peosornmueckue cBoMCTBa
CTPYKTYPUPOBAHHBIX KUIKOOOPA3HBIX U TBEPIOOOPA3HBIX CUCTEM.

[loBepXHOCTHBIE SBIEHUS M JAHUCIEPCHBIE CHCTEMbl B XHMMHYECKOH TEXHOJIOTHH.
Konnonnnas xumus 1 oXxpaHa OKpYy>KaroLleil cpeabl.

4 O0beM yueOHO# JUCUMIITIMHBI

0O0LeM TUCHUILINHBI

Bup yueOHoit padoTbl Axan. | Actp.
3E
4. 4.
OO01masi Tpy10eMKOCTh 1M CHUILIHHbBI 5 180 135
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KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 0,44 16 12

Jlexkuun 0,22 8 6
Jlaboparopusbie paboTs (JIP) 0,22 8 6
CamocrosiTejibHas padoTa 4,31 155 116,25

KonTakTHas camocrosiTenbHas paboTa - -
CamocTosTeIbHOE H3YUYCHHE Pa3IesIOB JUCITUIUIHHBI (TTOATOTOBKA 4,31 155 | 116.25
K 1a00paToOpHBIM paboTam) ’
Bua koHTpoOJIA:

IK3aMeH 0,25 9 6,75

KonTtakTHas paboTa — MpOMeXyTOYHAsl aTTECTaIHS 0.95 8,6 6,45
IToaroroBka K K3aMeHy. ' 0,4 0,3
Buj TOroBOro KOHTpPOJIs: JK3aMeH

AHHOTaNus padoyeil NPOrpaMmMbl IUCHUNITIHHBI
«MaTteMaTHKa»

1. HCJII) AUCHHUIIJIMHBI - (I)OpMI/IpOBaHI/Ie Yy CTYACHTOB CHUCTEMblI OCHOBHBIX HOHHTHﬁ,
HCIIOJIB3YCMbIX JIA IMOCTPOCHUSA BaXXKHEHUIIIMX MaTEeMaTHUYCCKUX MOI[GJIGI;'I N MaTeMaTHYCCKHUX
MCTOHO0B MJId OIIMCAHUA PA3JIMYHbIX XUMHKO-TCXHOJIOTMYCCKUX ITPOLECCCOB.

2. B pe3yabTaTe M3y4YeHUs IMCHMILINHBI 00y4al0 M IACH J0JIZKEeH:

Obaadame CIIeNYIOMAMA KOMICTCHIIMSIMHA U WHAUKATOPAMH UX JIOCTHIKCHUS:

OIIK-2.1, OIIK-2.5, OIIK-2.9.

3nams:

OCHOBBI TG (HEepeHIINaTbHOTO W HMHTETPaJIbHOrO0 UCHHUCICHUS, IuddepeHInaTbHbIX
ypaBHEHUI

- MaTreMaTUYeCcKue TEOPUHM M METOJABI, JIeKAllMe B OCHOBE IOCTPOCHUS
MaTeMaTUYECKUX MOJEIIEH;

- OCHOBBI TIPUMEHEHHUSI MATEMAaTHYECKUX MOJIETIEH U METOJIOB.

Ymems:

- BBIOMpATh MaTEeMaTHUYECKHE METObl, MPUTOAHBIE U PEUICHUS KOHKPETHOU
3a/1a4u;

- WCIIOIB30BaTh MaTeMAaTUYECKUE TOHATHS, METOJBl W MOJEIH JUIsl OTMHUCAHUS
Pa3IMYHBIX MIPOLIECCOB;

- BBISIBJIATh MAaTeMaTHUYECKUE 3aKOHOMEPHOCTH, JIEKAlIUE B OCHOBE
KOHKPETHBIX MPOIECCOB;

- HCIIO0JIH30BaTh OCHOBHBIE METO/IbI CTATUCTUUECKONW 00pabOTKU JaHHBIX;

- MPUMEHATHh MaTEeMAaTHYE€CKUE 3HAHUS HA MEKTUCIUTIITMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMH  (yHIAMEHTAIBHBIX  MaTeMAaTHUYeCKUX TEOpUd UM  HaBBIKAMU
MCII0JIb30BAaHUSI MATEMAaTHYECKOT0 anmnapara;

- METOAAaMHU CTaTUCTHYECKONH 00paboTKN MH(POpMAITUH.

3. Kpartkoe cogep:xanue TUCUMILIIMHbI

BBenenue. Ilpenver u mertonbl mMaTteMaTuku. OmucaHUE OCHOBHBIX Pa3zelioB Kypca.
CTpyKTypa Kypca ¥ mpaBUia pEUTUHTOBOM CUCTEMBI.

Paznen 1. DaemeHTHI ajredpsbl.

UwucnoBeie MHOXKECTBA, KoMIUIeKCHBIE uncia. Onpeaenurenu |l u 11l mopsiakos. BexTopsr:
OCHOBHBIE TIOHSTHUS, CKaJISIPHOE, BEKTOPHOE M CMELIAHHOE MPOU3BEICHUS BEKTOPOB.
AHanmuTAYeCKasi TEOMETPHSL: TIpsiMasi Ha IITIOCKOCTH, KpuBbie || mopsiika. Matputibl: 1eiicTBUS Ha/T
MaTpUIlaMHy, TPUBEIEHUE K CTylmeH4YatoMy BuIy W Buay [aycca. Panr marpuiel. OOpaTHas
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Matpunia. Teopema Kponekepa-Kanemnmu. Pemenue cucreM JIUHEHHBIX —anreOpandecKux
ypaBHeHHiH. CoOOCTBEHHBIE YHcia U BeKTOpbl. KBagpaTuunsie popMal.

Pasnen 2. ®@ynukumst oanHoil mepemenHoil. Ilpenen ¢ynxkuun. HempepbIBHOCTH
(pyHKIuH.

Oynknusa. CriocoObl 3aganus GyHkiuu. Dinementapubie Gynkiuu. [Ipenen dyHkuum B
touke. OpnHocropoHHME Tmpenensl. llpenensl Ha OeckoHeuHOocTH. beckoHeuHO Maible U
O6eckoHeuHO OoublIMe (PYHKIMH, UX CBOMCTBA U B3aMMOCBs3b. OCHOBHBIE TEOPEMBI O Ipeeax.
[lepBblii 1 BTOpOW 3ameuaTenbHbIe Tpeaensl. HempepplBHOCTh (YHKIMM B TOYKE M Ha
npomexxytke. CBoiicTBa (yHKLUH, HEIPEPBIBHBIX HAa OTpe3Kax. Touku paspbiBa QyHKIMH U HX
KJIaCCH(UKAITHSI.

Pasznen 3. udPepenunanbHoe ucuncjieHne GyHKUNM 0JHON NepeMeHHOI.

[MpousBonHass (GyHKIMH, €€ TCOMETPUYECKHA W MEXaHWYECKUH CMBICI. YpaBHECHUS
KacaTeabHOM M HopMmanu. [IpaBuna nudgepenuupoBanus. Tabinna OCHOBHBIX MPOU3BOJHBIX.
HuddepenuupyemMocts (GYHKUUU: OINpENeIeHHEe, TEOPEeMbl O CBSI3M HENPEPHIBHOCTH U
nuddepeHnupyeMocT PYHKIIUU U € CYIIECTBOBaHUEM ITpon3BoiHON. [{uddepennman hpyHkunm:
ompenenenue, cBoiictBa. [lpomsBomnas  ciokHOW — (yHKmMH. OCHOBHBIE  TEOPEMBI
muddepennmanbHoro ucuucienus: Poms, Jlarpanxka, Kommu. IpaBuno Jlonutans (packpbitue
HeomnpeaeneHHoctel). Ilpom3BogHble  BBICIIMX — MOPAAKOB. MOHOTOHHOCTH  (DYHKIMH:
olpesieieHne, HeO0OXOAUMbIE U JIOCTaTOYHBIE YCIIOBHs. DKCTpeMyM (GYHKLIMHU: OIpeJesieHHe,
HEO0OXOUMBbIE U JOCTATOYHBIE YCIOBUS. BBINMYKIOCTh, BOTHYTOCTh U TOUYKHU Ieperuda rpaduka
GyHKLIUU: ompenesieHus,, He0OX0AUMBbIE M TOCTAaTOYHbIE YCIOBUSA UX cyliecTBoBaHMs. OOmias
cXeMa HMcCieJoBaHus (yHKIUH, TOCTPOEHUE UX TPauKOB.

Pasnen 4. UnTerpanbHoe ucuncjieHue GyHKIMH OHON MepeMeHHOM.

[lepBooOpasnass ¢yHkums. HeompeneneHHblii wHTErpan u ero cBoiictBa. TaOmumma
OCHOBHBIX MHTErpajioB. MeTOabl HHTETPUPOBAHUS: HENIOCPEACTBEHHOE UHTETPUPOBAHUE, METO]
MOJICTAHOBKM, HWHTETPUPOBAHUE IO YACTAM, WHTEIPUPOBAHUE pallMOHAIbHBIX JApo0eH,
UHTETPUPOBAHUE  HEKOTOPBIX  HMPPALMOHAIBHBIX W TPUTOHOMETPUYECKMX  (DYHKIMH.
OmnpeneneHHbIl UHTErpai, €ro reoMEeTpUYecKHil CMBIC, €ro cBoiicTBa. Teopema O cpeaHeM
3HayeHuu. ®opmyna HerotoHa-JleiiOHmIa. 3aMeHa nepeMeHHON U UHTETpUPOBAHME 0 YacTsM B
olpezieieHHOM MHTerpase. Boeruncienue miomanei miockux Guryp 1 00beMoB Tel BPaIeHUs C
MIOMOIIBIO ONpEJeNIEHHOro MHTerpaiga. HecoOCTBEHHbIE MHTErpajbl: ONpeAeseHUs, CBOMCTBA,
METO/Ibl BBIYMCIICHUSI.

Paspnen 5. Iuppepennuaibaoe ucunciaenue GyHKUMNA HECKOJIbKUX MepeMEeHHbIX.

OyHKIMM JBYX M 0Oojee NEepeMEHHBIX: OIpeleleHne, 00JacTh ONpeiesieHus, 00JacTb
CYILIECTBOBAaHMsI, T€OMETPUYECKAasi HMHTEpIpETalys, JUHUNA YPOBHSA, U IOBEPXHOCTH YpPOBHS.
[Tpenen ¢pynkuuu B Touke. YacTHble pou3BoHbIE (Ha puMepe QYHKIUU IBYX MEPEMEHHBIX).
Huddepenuupyemocts  (GyHKIMH:  ONpeAeleHHe,  CBA3b  TUGPEpeHIUpyeMOCTH  C
HENPEPBIBHOCTBI0O M C CYIIECTBOBAHMEM YAaCTHBIX MPOM3BOAHBIX. JlocTaTouHble YyCIOBHS
muddepentpyemoctd  ¢pyHkuuu. JuddepeHuupyeMocTb  CIOXKHOM  (YHKUMH, TOJHAs
npousBogHas. Juddepenunan QyHKUMM BYX TEPEMEHHBIX, €ro HHBapHUaHTHOCTb.
Huddepenunrpoanue (QyHKIUM OAHOM M JABYX NEPEMEHHBIX, 3aJaHHOW HesBHO. YacTHble
Npou3BOJHbIE W JudepeHInanbl BbICIIUX NOpAAKOB. TeopemMa O pPaBEeHCTBE CMELIAHHBIX
OPOM3BOJMHBIX (1 (YHKIMHM JBYX IE€PEMEHHBIX). AHAJIUTHYECKUN NPU3HAK IOJHOTO
muddepennmana. [IponsBogHas Mo HampaBlIeHUIO: onpeeneHue, Gopmyna s ee BRIYUCICHUS.
['panueHT u ero cBOHCTBA. OKCTpeMyMbl (YHKUMU JBYX HEPEMEHHBIX: OMNpeAeTIeHUs,
HEO0OXOUMOE M JOCTATOYHOE YCJIOBUS CYHIECTBOBAHMSI IKCTpPEMyMa. Y CIOBHBIM 3KCTPEMYM:
OTpeieIeHNue, METOJIbl HAaXOXIEHUS TOYEK YCIOBHOTO 3KCTpeMyMa (IpsSMOil METOX U MEeTOo[
MHokuTenen Jlarpanxka). Hanbomnpiiee u HauMeHblee 3Ha4eHHUs] QYHKIUHM ABYX NEPEMEHHBIX B
3aMKHYTOH 00J1aCcTH.

Paspnen 6. KparHbie MHTErpaJibl.

JIBOMHOM MHTErpaJl: OIpeIeIeHNue, TeOMETPUYECKUN CMBICII, CBOMCTBA. TeopeMa o cpeaHem
3HAYEHWU JABOMHOIO WHTErpaja. BeluncieHne OBOWHOrO HHTErpaja B JIEKapTOBOM CHCTEME
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KOOpAWHAT. BpruncieHue ABOMHOrO MHTErpaja B MOJSPHOM cHUCTeME KoopauHart. MHTerpai
Oitnepa - Ilyaccona. IlpunokeHusi ABOMHOrO HMHTErpana: BbIYUCICHHE IUIOMIAJAN TUIOCKOU
o0nacty, 00beMa HMIMHAPUIECKOTO Tella, IUIONA1 TOBEPXHOCTH, MACChI IIJIACTUHKY C 3alaHHON
IJIOTHOCTBIO, KOOPJIMHAT LIEHTPa TSOKECTU IUIACTUHKUA. TPOMHOM HMHTErpay: OIpeleTeHUE,
(Gu3nyeckuil 1 reoMeTpUYEcKUil CMBICH, CBOICTBA, TEOpEMa O CpPEeJHEM 3HAYEHUH TPOHHOIo
UHTErpaja. BeluucieHue TPOWHOrO MHTETpaja B JEKAPTOBOM CUCTEME KOOpAUHAT, B
IWINHAPUYECKUX U cpepudeckux KoopAuHarax. I[IpwiioskeHust TpoHHOro MHTerpana:
BBIYHUCIICHHE 00BEMa, MAcChl TeNa C 3alaHHON TUNIOTHOCTBIO, KOOPIMHAT LIEHTPA TSKECTH Tea.

Pazgen 7. KpuBosimHeliHbIe H MOBEPXHOCTHBIE HHTErPAJIbl.

KpuBoiuHeHHBI MHTErpajl 0 KOOPAWHATAM: OIpeneieHue, (PU3MUECKHil CMBICH, CBOWMCTBA.
Bbruucnenne kpuBosimHeiiHOro wuHrerpana. Popmyna uid  BBIYMCIEHHA pabOThl  MpHU
NepEeMELIEHUN MaTepUaJIbHOM TOUKH B CUJIOBOM I10JI€ BJI0JIb HEKOTOporo nytu. @opmyia ['puna
JUIsL BBIYMCIICHUS KPUBOJMHEHHOIO HMHTETpajla IO 3aMKHYTOMY KOHTypy. He3aBucumocThb
KPUBOJMHEHHOTO MHTErpajia OT IyTH WHTETPUPOBAHUS: HEOOXOIMMOE U JIOCTaTOYHOE yCJIOBUE
HE3aBUCUMOCTH, KpUTEpU He3aBUCUMOCTHU. [loTeHInanbsHoe noje, NoTeHIuaabHas QyHKIUA U
ee BBbIUMCIICHHE. BbluncieHue KpUBOJMHEHHOrO HWHTErpana, HE 3aBUCALIETO OT IYTH
uHTerpupoBanus. [IoBepXHOCTHBIN HHTErpal: onpeaeaeHue, GU3NIECKUl CMbICI, BBIYUCICHUE B
JeKapToBO# cucteme koopaunar. Teopema ["aycca-Octporpaackoro. @opmyna CTokca.

Pasnen 8. ludpepennuaibabie ypaBHeHHs IEPBOI0 NOPSAKA.

Huddepenunanbaple  ypaBHEHHs:  ONpEACICHHE, TMOPANOK, pElIeHHe, Teopema
CYLIECTBOBaHMS U €JUHCTBEHHOCTH perieHus. 3anada Komu. /luddepennmanbabie ypaBHEHUs ¢
pazzensrolmuMucs nepeMeHHbIMU. OTHOPOAHbIE ypaBHEHUS |-T0 nopsijika: onpeaeneHue u METo/
pewienus. JIuHelHble ypaBHeHUs |-To mopsjka: onpeneneHHe U METOJ| pelleHHs. YpaBHEHUS
bepuymm: ompenenenune u meron pemreHus. uddepeHnnanbaple ypaBHEHHS B IIOJHBIX
muddepeHnmanax: onpeAeNeHHe W MeToj  pemeHus. MHTerpupyromui  MHOXHTEINb:
OlpeNeNieHnue, CBEJCHHE K YpaBHEHHIO B TOJHBIX JuddepeHnrarax ¢ MOMOUIbIO
MHTETPUPYIOLIETO MHOKHUTEIIS.

Paznen 9. Iudepennuaibubie ypaBHeHHs] BTOPOr0 MOPSIAKA.

Juddepennunanbable ypaBHEHUS] BTOPOTO MOPsAKaA, JOMYCKAIOIUE TOHKEHUE TTOPSIKA.
Jluneitnsle nuddepeHIranbHble YpaBHEHUSI BTOPOTO IMOPSJIKA: OMNpEIesIeHUue, OJHOPOIHbIE U
HEOJJHOPOAHbIE JINHEHHbIe ypaBHeHus. CBolcTBa pemieHuil. JInHelHas He3aBUCUMOCTh (QYHKIIMH.
Omnpenenurens BpoHckoro u ero cBoiictBa. Teopembl 0 CTPYKType OOIIMX pelIeHUi JTMHEHHBIX
OJTHOPOJHBIX M JIMHEHHBIX HEOJHOPOIHBIX AHU(D(EepeHIHAIbHBIX ypaBHEHUH BTOPOrO MOpsAKa.
dOyHIaMEHTAlIbHAsT CHUCTEMa PEIICHWH JHHEHHOro omHopoaHoro auddepeHnaIrHOTo
ypaBHEHMsI BTOPOro nopsiaka. JInnelnsle oqHopogHbIe U depeHnalbHble YpaBHEHUS! BTOPOTO
NOpsJIKa C MOCTOSIHHBIMU Kod3((duimeHTaMu: MeTon Jisepa Juisd pelleHHs] 3THX YpaBHEHUU.
JluHeliHble HEOAHOPOAHbIE MU depeHINaTbHbIE YPABHEHUsI BTOPOTO MOPSAIKA C MOCTOSHHBIMU
KO3 (UIIMEHTaMH: METOJ I0A00pa YacTHOTO PELIEHMs] 3TOr0 YpPaBHEHMsI C NPABOW 4YaCThIO
CHEIUAJIBHOTO BHJAa M METOJ BapuallMM IPOU3BOJIBHBIX IIOCTOSHHBIX. JIMHENHBIE
muddepeHManbHble ypaBHEHUS! N-TO MOPSAJKA: CBOWCTBA PELIEHHMH, TEOPEMBbI O CTPYKType
oOrmiero pemeHus. AJTOPUTM MOCTPOEHHs OOIIEro perieHus JUHEHHOro auddepeHIaIbLHOro
ypaBHEHHUS N-TO MOPsIJIKa C TOCTOSTHHBIMU KO GUITUEHTaAMH.

Pa3nea 10. Cucremsl 1udpepeHHaIbLHBIX YPABHEHHUH.

Cucrembl TMHEHHBIX AUPPEpeHInaTbHbIX ypaBHEHUI IEPBOTO MOPsIJIKA, pEIIEHNE METOJIOM
uckmoueHus. CucteMbl JTUHEHHBIX TU(QepeHINanbHbIX YPAaBHEHUI MEPBOroO MOPSAIKa, METO]
BapHalllM MPOU3BOJIBHBIX MOCTOSHHBIX. CHCTEMBI JIMHEWHBIX OJJTHOPOJHBIX ypaBHEHUI MEPBOTo
HOps/IKa C MOCTOSTHHBIMU K03 purtmenTamu, meto 1 Diinepa. CucteMbl THHEHHBIX HEOJHOPOIHBIX
muddepeHIMaTBHBIX YpaBHEHHUH ¢ MOCTOSHHBIMU KO3 (QULIUEHTaMH.

Pa3nea 11. Yncnosblie 1 pyHKIMOHAJIBHBIC PSIbI.

UucnoBble psiibl: OCHOBHBIE MOHSTHS, CXOIUMOCTh psifa. HeoOxomumelil mpu3HaK
cxogumoctu psaga. CpolicTBa cXOAsIIUXCS psAAoB. JlocTarouHble NpPU3HAKK CXOJUMOCTU
3HAKOIIOJIOKUTEIBHBIX PSJIOB: MHTErpaibHbI mpusHak Komm; nmpusHaku cpaBHEHUsS PSAJIOB;
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npusHak JlamamOepa; paaukansHbiil npu3Hak Komm. Psaer [{upuxie. 3Hakodeperyronuics ps;:
onpezaenenue, npusHak JleliOHUIa. AOCOMIOTHAS U YCIIOBHAS CXOJUMOCTh 3HAKOIEPEMEHHBIX
psaaoB. OyHKUMOHANbHBIE psAbl. CTENeHHbIe psAAbl: OmMpeselieHne, Teopema AOelns, WHTepBal
CXOJIUMOCTH, paauyc cxoaumoctu. CBoiicTBa cTeneHHbIX psaaoB. Psabl Teitnopa u Maknopena:
oTpenieNieHue, yCIOBUs CX0AUMOCTH psiaa Teiinopa k ucxonnoi ¢pynkuuu. Jlemma lim L: _o Aus

n—w

VX € R. Jlocratounsie ycinoBus cxoaumocTy psa Teinopa. AIroput™ pasinoxenust pyHKIUH B
psin Maxnopena. OcHoBHbIe pasnoxkenus Gynkmmit: €%, SiNX, cosx, In(1+x), (1+ x)",arctgx,

arcsinX B pan Makiopena. Pasnoxenue Qynkumii B pan Teiliopa ¢ HOMOIIBI OCHOBHBIX
paznoxxenuil. IlpuMeHeHne CTENEeHHBIX PAAOB: NMPUOIMKEHHBIE BBIYHUCICHUS, MPHOIMKEHHOE
pewenre AuddepeHnanbHbIX ypaBHEHUH.

Paznen 12. Teopusi BeposiTHocTeil. Ciy4yaiiHble BeJMYHHbI M HMX 3aKOHBI
pacnpeaeneHus.

[Mpenmer Tteopum BeposTHOCTeW. CrydaiiHbie COOBITHA. [IPOTHUBOMONOXKHBIE COOBITHS.
HeszaBucumble coObiTusi. OtHocuTenpHas vactoTa. Kiaccuueckoe M IeOMETpHUYEcKoe
OINpEe/IeNIEHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BepoOsiTHOCTEH. MeTo/bl BBIYMCICHUS
BeposiTHOCTeH.  IlpocTpaHcTBo  aneMeHTapHbIX — coObiTuil.  Kitaccuueckoe —ompeneneHue
BEPOSTHOCTH. AlreOpa COOBITHIL: TEOPEMBI O BEPOSITHOCTH CYMMBI COOBITHI, TPOTHBOIOIOKHBIX
COOBITHH, CyMMa BEpOATHOCTEHl HECOBMECTHBIX COOBITHH, 0O0pa3yloluX HOJIHYK TpYIHILY.
AKCHOMaTHYECKOE OmIpelieleHne BeposTHOCTU. CTaTUCTUYECKOE OIPENEICHUE BEPOSTHOCTH.
VYcioBHas BEpoATHOCTb. TeopeMbl 0 BEPOSTHOCTH NMPOU3BEACHMS 3aBUCHUMBIX U HE3aBUCUMBIX
coObiTuii. [lonHas BepositHOCTh. IloBTOpHBIE McHbITaHusA. Popmyna bepuymnu. JlokanbHas u
MHTErpanbHas Teopemsl Myaspa-Jlartaca. @opmyna Ilyaccona.

[TonsiTue ciydaiiHoi BenunHbl. J{UCKpeTHbIE U HENPEPBIBHBIE CIIy4aiiHbIE BETUUYHUHBI. 3aKOH
pacripeniesieHust ciyyaiiHoi BenuuuHbl. DyHKIMS pacnpeneneHus, ee CBOWCTBa, TIpaduk.
[InoTHOCTH pacmpeneseHus HENPEPbIBHOW CilyyailHOW BEIWYMHBI (IJIOTHOCTh BEPOSTHOCTH).
®opmyna 1Ji1 BEpOSITHOCTH IO JaHUs HENPEPBIBHOM CIIy4aliHOM BEJIMYMHBI B JAHHBINA HHTEPBAII,
BBIPaXEHHBIN Yepe3 INIOTHOCTh BEPOSITHOCTH, FEOMETpUUYECKUI cMbICI (popmyiibl. BuHOMManbHOE
pacupenenenue, pacnpenencHue IlyaccoHa, paBHOMEpHOE pacHpeneiieHHe, HOPMAalIbHOE
pacrpeaeeHne, SKCIOHEHIMAIBHOE PACTIPEICIICHUE.

Pa3nen 13. MaTemaTu4eckasi CTaTHCTHKA.

[Tpenmer maremarnyeckoil craTUCTHKU. OCHOBHBIE 3a/layd MaTE€MaTHYE€CKOW CTaTHCTHUKH.
Bei0opounslit Mmetoa. CraTucTudeckoe onucanue. Beibopku. ['McrorpaMMa u MOJIMIOH 4acToT.
Craructudeckas (amnupudeckas) GyHKIUs pacnpeneneHus. BeiloopoyHble XapakTepUCTUKU U UX
pactipenenenus. CocrosrtenbHble, 3((EeKTUBHbIE CMEIIEHHbIE M HECMEIIEHHbIE OLIEHKU
napaMmeTpoB. CTaTUCTHUUECKOE Cpe/lHee, CTATUCTHUECKas AUCIIEPCUS U CTATUCTUYECKOE CpeHee
KBaJPAaTUYHOE KAaK TOUYEYHBIC OLIEHKU HEU3BECTHBIX: MATEMATUYECKOIO OKHMIAHUS, NUCIIEPCUH,
CPEIHETO KBaJApaTUYHOI'O OTKJIOHEHHMs. J|OBEpUTEIbHBIE UHTEPBAIbI U UHTEPBAIbHBIC OLICHKU.
JloBepuTenbHbIE OLEHKH HEM3BECTHOM BEPOSITHOCTH MO OosibliMM BbIOOpKaM. JloBepuTenbHas
OLICHKa MAaTeMaTU4YeCKOro OXUIAHUSA IIPU HEU3BECTHOM Aucnepcuu. [loBepuTelbHas OLEHKa
CpeIHEero KBaapaTUYHOro OTKJIOHeHHus. TouHble BbIOOpOuUHBIE pacnpeaeneHus: CtbroneHTa (t-
pacnpenenenue), ®umepa-Cuenekopa (F-pacnpenenenue), Ilupcona ()?-pacupeneseHue).
IIpoBepka CTaTHCTHYECKUX THUIOTE3. MaTemaTH4ecKne METOAbl IPOBEPKH CTATUCTUYECKHUX
TUIOTE3. DIEMEHTBI TEOPUU KOPPEISALIUU.
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4. O0beM y4eOHOH JUCHHUIINHBI

Cemectp
Bun y4yeoHoii padoThl Bcero 1 2 3 4

3E Akaj.u. 3E Axaj.u. 3E Axaj.u. 3E Akaj.u. 3E Akaj.u.
OO011asi TPY10€MKOCTh M CHUTITHHbBI 18 648 5 180 5 180 5 180 3 108
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHATHUS: 1,88 68 0,67 24 0,44 16 0,44 16 0,33 12
Jlexnun 0,88 32 0,33 12 0,22 8 0,22 8 0,11 4
[Tpaktuueckue 3ansatus (I13) 1 36 0,33 12 0,22 8 0,22 8 0,22 8
CamocrosiTejibHasi pa6oTa 15,62 562 4,33 156 4,31 155 4,31 155 2,67 96
KoHnTakTHas camocTosiTelibHas paboTa 0,6 0,4 - - 0,2
CamocTrosTenbHOE U3yUYEHHE Pa3/IeIoB 15,62 561.4 4,33 155.6 4,31 155 431 155 2,67 958
IACIATUINHEI
KonraktHast paboTa — IpOMEXYTOYHAsI ATTECTALIUS 0.5 0,8 - - 0,25 0,4 0.25 0,4 - -
[ToaroroBka K 9K3aMeHY. 17,2 - - 8,6 8,6 - -
Buj nToroBoro KOHTpoOJIA: 3ader c oueHkom JK3aMeH JK3aMeH 3auer

Cemectp
Bup yueOHoii padoThl Bcero 1 2 3 4

3E Actp. 4. 3E Actp. 4. 3E AcTp.u. 3E AcTp.u. 3E Actp. 4.
OO0masi Tpy10eMKOCTh 1M CHUILIHHbBI 18 486 5 135 5 135 5 135 3 81
KoHTakTHasi padoTa — ayIuTOPHbIE 3aHITHSI: 1,88 51 0,67 18 0,44 12 0,44 12 0,33 9
Jlexiun 0,88 24 0,33 9 0,22 6 0,22 6 0,11 3
[Tpaktuueckue 3ausatus (I13) 1 27 0,33 9 0,22 6 0,22 6 0,22 6
CamocrosiTejibHasi paboTa 15,62 4215 4,33 117 4,31 116,25 4,31 116,25 2,67 75
KoHTakTHas camocTosiTellbHas paboTa 0,45 0,3 - - 0,15
CamocrosaTenbHOE U3YUYeHUE Pa3/IesioB 15,62 421,05 4,33 116,7 4,31 116,25 4,31 116,25 2,67 74 85
TACIATUINHEL
KonTakTHas paboTa — MPOMEKYTOUHAS ATTECTALUS 05 0,6 - - 0.95 0,3 0.95 0,3 - -
[ToaroroBka k 3K3aMeHy. ’ 12,9 - - ’ 6,45 ’ 6,45 - -
Bua uToroBoro KOHTpoJIs: 3adeT ¢ OEHKOM JK3aMeH IK3aMeH 3ager




AHHOTaNUs pado4yeil NPOrpaMMbl JUCUMUILIMHbBI
«Duzuka»

1. Heap (UCHUNIMHBI — TPUOOPETEHNE 00YJIAOIIMMHUCS 3HAHUH IO OCHOBHBIM pazjenaM (QU3HKU U
YMEHUIO IPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCLHUIINHAX.

2. B pesyabTrare n3y4eHust AMCUMILIMHBI 00y4aIOLIUICA J0JIKEH:

Obaaoams cliefyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTIOCTHKEHUS:

OIIK-2.4, OIIK-2.7, OIIK-2.11

3namo:

- (¢u3nvecKue OCHOBBI MEXAHWMKH, (PU3MKH KOJeOAaHWUI M BOJIH, DIIEKTPUYECTBA M MAarHETHU3Ma,
INEKTPOAUHAMUKH, CTATUCTUYECKON (PU3UKHU U TEPMOJAUHAMUKH, KBAHTOBOIN (PU3UKH;

- CMBIC]T (PYHAAMEHTAIBHBIX (PU3UYECKUX 3aKOHOB, MPUHIIMIIOB U MOCTYJIATOB; UX (OPMYIUPOBKH U
TPAHMIIBI IPUMEHUMOCTH;

- CBS3b LIMPOKOTO Kpyra (PU3MYECKUX SBICHUH C (DyHIAMEHTAIbHBIMH MPUHLIUIAMHA U 3aKOHAMH
(bu3KKYM; OCHOBHBIE METOIbI PEILICHUS 3a]a4u MO0 ONMCAHUIO (PU3NYECKUX SBIICHUI;

- METOZBI 00PabOTKHU Pe3yNbTaTOB (PU3NIECKOTO IKCIIEPHMEHTA.

Ymemn:

-[IPUMEHSATh TEOPETUUECKUE 3HAHUSA U IKCIEPHUMEHTAJIbHbIE METOJAbl MCCIEAOBAHUS IIPU pELICHUU
npodecCHOHANBHBIX 33/1a4;

-IIPOBOJIUTH PACYETHI, OCYLIECTBIISITh AHAJIU3 U HA OCHOBE 3TOTO JIe1aTh 000CHOBAHHBIE BHIBObI;

- QaHAJIM3UPOBATh PE3yIbTaThl HAOIIOIEHUN U SKCIIEPUMEHTOB C IPUMEHEHHUEM OCHOBHBIX 3aKOHOB U
NPUHIUIOB (DU3UKH;

- ONpEAeNATh XapakTep (PU3UUECKUX MPOILECCOB MO KOMILIEKCY SKCIEPUMEHTANbHON HH(OpMaLUu
IIpY IOMOIIH TPa(UKOB, TAOIUI] U yPaBHEHUH;

- TIPEICTaBIATh 00PaOOTAHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETUYECKYI0 MH(OPMAIIMIO B YCTHOH U
NUCbMEHHOU (hopMe, B TOM YHCJIE C UCIIOIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH.

Braoemy:

- HaBbIKaMU palbOThI C IIUPOKUM KPYToM (PU3NUYECKUX TPUOOPOB U 000PYI0BaAHUS;

- HaBbIKaMH 00OCHOBAHMUS CBOUX CY)KJICHHUH U BBIOOPA METO/1a UCCIIETOBAHMS.

3. KpaTkoe coaep:kanue JUCHUIINHBI.

Pa3nea 1. dusnyeckne 0CHOBbI MEXaHUKH.

1.1. Ilpenmet ¢puzuku. MeTonbl pU3MUECKOTO UCCIEAOBAHUS: OTIBIT, TUIIOTE3a, IKCIIEPUMEHT, TEOPHSI.
[Tpenmer kuHemaruku. Ilepememienne, CcKoOpocTh, yckopeHHe. KuHemaTnueckue XapaKTEpUCTUKU
BpaIllaTeIbHOTO ABUKECHHUS.

1.2. 3akonb! HproTOHA. 3aKOH BCEMUPHOTO TATOTEHUS. 3AKOH BCEMUPHOTO TATOTEHUs. [|BH>KEHHE Tena
nepeMeHHoN Maccehl. Y paBHeHua Memepckoro. @opmyina [{nonkoBckoro.

1.3. Ypyruii u Heynpyruii yaapsl mapos. MOMEHT HHEPLMHM MaTEPUAIBLHON TOUYKHU U TBEPIOTO Tea.

1.4. Kunemaruka rapmoHudeckux kosneOanuil. uddepeHunanbHoe ypaBHEHHE TapMOHHUYECKUX
kosiebaHuil. [loHsATHE O 3aTyXalmUX U BBIHYXKJIEHHBIX KojeOaHusx. BonHoBoe aBmkeHue. BomHbl
IPOJOJbHBIE U TIOTIEPEYHBIE.

Pa3nea 2. MosekynspHas ¢pu3MKa ¥ TEPMOAHUHAMHUKA.

2.1. DnemeHTHl TepMOAMHAMUKM H (GU3HUECKOW KWHETWKH. MaeanpHbli ra3. Pacmpenenenue
Bonbimana u ero obmedusndeckuii cMmpici. PeanbHblil Ta3. YpaBHenune Ban-nep-Baanbca.

2.2. Tepmonunamuueckuii Meton B ¢usnke. PaBHOBecHble cocTosiHMsA. Havama TepmoIuHaMHKH.
[ukiibl. DHTpONHUA U €€ CTaTUCTUYECKOE TOIKOBAHHUE.

2.3. SBnenue nepenoca. uddysus. 3akon duka. TeronpoBoaHocTs. 3akoH Pyphe. BHyTpeHHee
TpeHue (BA3KOCTh). 3akoH HproTOHA.

Paspen 3. DuieKTpocTaTHKa U NOCTOSHHBIN JJICKTPUYECKHH TOK.

3.1. 3akon Kymona. Teopema Octporpaackoro-I'aycca. Jlumons.  Juoanekrpuku B
3JIEKTPOCTATHYECKOM II0JIE.

Pasnen 4. DaekTpomaraeTusm.

4.1. 3axon Ammnepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopenta.

4.2. MarseTuku. JNeKTpOMarHuTHas MHAYKIus. Y paBHeHUue Makcsena.
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Pa3gea 5. Onruka.

5.1. Uarepdepennns BosH. dudpakuus BoaH. [Tonspusarus BoH.
5.2. TennoBoe uznyuyenue. 3akon Kupxroga. I'nnoresa [Tnanka. KBantoBoe 00bsICHEHHE TEMIIOBOTO

n3nyaenus. pdext Komnrona.

5.3. SAnepnas monens atoma. Ilocrynarsl bopa. Atom Bogopoza o bopy.

Pa3znes 6. JjieMeHTHI KBAHTOBOM QU3MKH.

6.1. I'unotesa ae bpoiins. BonnoBoe ypaBHenue Lllpennnrepa it CTaliMOHApPHBIX COCTOSTHUM. ONBITHI

[ITepna-I'epnaxa.

6.2. MuoroanekTpoHHbiii atoM. Dddext 3eemana. [Ipuanun Ilaynu. KBanToBBIE cTaTHcTHUECKHE
pacnpenenenus bose-DiinmTeitna u @epmu-/upaka. ®ononsl. 3akoHsl [lebas u DUHIITEHHA.

4. O0beM y4eOHOH JUCHUIIMHBI

Cemectp
Bcero
Bun yaeOHO# paboThI Ne2 Ne 3
3 Axan. 3 Axan. 3E Axan.
q. 9. 9.
OO611ast TpyA0EMKOCTh JTUCITUTUTHHBI 12 432 6 216 6 216
KonTakTHasi padoTa — ay1uTOpHBIE 0,89 36 0,33 12 0,55 20
3aHITHS:
Jlexnun 0,33 16 0,11 4 0,22 8
[IpakTuueckue 3ansatus (113) 0,33 12 0,11 4 0,22 8
JlabopaTopHbie paboTsl (JIP) 0,22 8 0,11 4 0,11 4
CamocrosiTejibHasi padoTa 10,61 | 382 195 187
KoHTakTHas camoctosiTenbHas pabota - - -
CamocrosiTenbHOE U3yUCHHE Pa3/IeTIOB 10,61 382 195 187
JMCIUATUTHHBI
Buabl KOHTPOJIA:
JK3aMeH 0,5 18 0,25 9 0,25 9
KonTaktHas paboTa — mpoMeKyTOUHAs
aTTecTalus 0,5 08 0,25 0.4 0,25 0.4
[ToaroToBka K 3K3aMeHY. 17,2 8,6 8,6
Buj nTOroBOro KOHTpoJIA: JK3aMeH JK3aMeH
Beero Cemectp
Bun yuebnoit paboThl N 2 Ne 3
3E Actp. 3E Actp. 3E Actp.
q, q, 9.

OO01mas TpyA0eMKOCTh AUCHHUTIINHBI 12 324 6 162 6 162
KonTtakTHasi pa6oTa — ayIuTOpHBIE 12 97 6 9 6 15
3aHSITHS:
Jlexnun 0,89 12 0,33 3 0,55 6
[Tpaktuueckue 3austus (I13) 0,33 9 0,11 3 0,22 6
JlaboparopHbie padboTs (JIP) 0,33 6 0,11 3 0,22 3
CamocrosiTesibHas padora 0,22 286,5 0.11 1456’2 011 162
KonTtakTHas camocTosiTenbHasi paboTa 10,61 - -
CaMocTosATeIbHOE U3YUCHUE PA3/IeIOB 286.5 162 162
JACITUTUTAHBI
Buabi koHTpOJIA:
JK3aMeH | 135 | | 6,75 | | 6,75
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Konraktnas pabora — mpomexyrtounas | 0,5 0.6 0,25 0.3 0,25 0.3
aTTecTanusl

[ToaroToBKa K 9K3aMeHY. 12,9 6,45 6,45
Bua uToroBoro KOHTpoJIs: DK3aMeH IK3aMeH

AHHOTaIUs pado4yei NPOrpaMMbl JUCHUILIIMHBI
«IIpo6JieMBbl yCTOHYHUBOTO PA3BUTHS»

1 eap AucuMNIMHBI — chOPMHUPOBATH y CTYICHTOB LEJIOCTHYIO KapTUHY MHpa Ha OCHOBE
KOHLICTIIMHA YCTOMYMBOTO Pa3BUTHSI, IO3HAKOMUTD CTYAEHTOB C LEISIMU YCTOWYUBOIO PAa3BUTHUS, TOHATUAMHU
YCTOMYMBOCTU M HEYCTOMYMBOCTH JAMHAMUYECKUX CHUCTEM B OKPYXKAlOIIEM MHpPE; pecypcax U pa3BUTHH,
AQHTPOIION€HHOM BO3/EHCTBUU HA OKPYKAIOIILYIO CPENy, YIPABICHUN KaYECTBOM OKPYXKAIOILLEH Cpebl.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILUINHBI 00y4aIOIUICS T0JIKEH::

Obaaoams clieqyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

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

3namo:

— OCHOBHBIE ONPEENICHUS U MPUHIUIIBI KOHUEIIMY YCTOWYUBOTO pa3BUTHS,

— OCHOBHBIE XapaKTePUCTHKU OUOTUYECKUX, AaOMOTHYECKUX U aHTPOIOTEHHBIX (aKTOPOB,
OKa3bIBAIOUINX BIUSHUE HA KUBbIE OPraHU3MBbl, BKJIIOUasl YEJIOBEKA;

— OCHOBHBIE CYIIECTBYIOIIUE MPOOIEMbI, BOSHUKAIOIIHNE ITPHU B3aUMOJICHCTBIN SKOHOMHKH, 00IIIECTBa
Y OKPYKAIOIIEH Cpebl;

— COBPEMEHHBIE CHUCTEMbl MHJEKCOB W HMHIUKATOPOB YCTOHYHMBOTO Pa3BUTHS, UX OCOOCHHOCTH H
HEJ0CTaTKU;

Ymems:

— JleN1aTh CUCTEMHBIN aHAU3 CYIECTBYIOIIMX HKOJIOIO-COLUAIbHBIX, COUAIbHO-DKOHOMUYECKUX U
9KOJIOT0-?)KOHOMUYECKUX MPOOIEeM;

— HaXOJUTh HanOoJee paloHATbHBINA BapUaHT PEIICHHUS IOCTABICHHBIX 33/1a4 C YI€TOM KOH(IMKTA
B MOTPEOHOCTSIX YEJIOBEKA U OTPAHUUYCHUSIX OKPYXKAIOIIEeH Cpeibl;

Braoemy:

— HaBBIKAMU I10JIb30BaHUsI COBPEMEHHOM JINTEpaTypoi B 00JIaCTH YCTOMYMBOIO Pa3BUTHSI M HKOJIOTHH;

— YMEHHMEM aHaJIU3UpPOBaTh HOBbIE TEOPETHUUECKHE M MPAKTUYECKHE IPOrpaMMbl U IPOEKTHI,
HaIpPaBJICHHBIE HA JIOCTH)KEHUE 1I€JIEN YCTOMUNBOIO Pa3BUTHS;

— TIpUeMaMU NpPHUHATHUS PEIIEHUH MO YPEryJUpOBAHHUIO KOH(DIMKTHBIX CUTyallud B 00JacTH
YCTOMYMBOTO Pa3BUTHUS U UCIOJIb30BAaHUS PECYPCOB.

3 Kparkoe conep:kanue IHCHUIIIHHBI

Beenenne

enu, 3agaun u mpenaMeT Kypca. Mecto Kypca B CUCTEME XMMHUYECKOT0 00pa3oBaHus. DKOJIOTHYECKOE
oOpa3oBaHue U 00pa3oBaHMe /I yCTOWYMBOI'O Pa3BUTHS.

Pa3nes 1. OcHoBHbIe OHATHS Kypca. O011ecTBO M OKpY Kaomas cpeaa

Poct u pasBurtue. YCTOHYMBOCTH M HEYCTOWYMBOCTh JMHAMHUYECKMX cHUCTeM. buocdepa kak
JUHamMHu4ueckas cucrema. YenoBek: OMOJIOrMUeckuil BUJ M nuBuiau3anusa. CucTeMbl NOIEpKaHUS KU3HU U
CUCTEMBl NOJJEpKaHUs LuBWIM3auuu. HaceneHuwe, NpoOM3BOACTBO, COCTOSHHE OKPYXKAKOUIEH Cpenpl.
[Tonsitue ycroiuuBoro pa3Butus. Pumckuil kiy0 u rinobanbHas mnpoOinemaruka. HeoOxomumocts B
ycroiftunBoM pa3BuTuu. CoaepKaHue 1 SBOJIIOLUS MPEICTaBIeHUH 001iecTBa 00 YCTOHYNBOM pa3BUTHH.

Pasznen 2. buocdepa, ee 3Bo10UMA M YCTOMYMBOCTb. JKOCHUCTEMbI 3eMJIM M YCTOMYMBOCTH

OcHoBHbI€ cBeieHus o TaHere 3emisi. CTpoeHue u coctaB atmochepsl. MupoBoii okean. JIutocdepa.
buoTtnueckast u abuornueckasi coctapistone 6uochepbl: OCHOBHbIE XapakTepucTuku. [1oToku sHepruu B
cucreme ComnHie-3ems.

OcHoBHbIE TTOHATHA dKoJoTuH. CHUCTEMBI TIOIEpKaHUS KU3HU Ha 3emuie: obmui 0630p. [loHsTHE
sKocucTeMbl. CTPYKTYpa U COCTaBIIAIONINE dKOCHCTeM. Bunbl, momynsnuu, coodiectBa. B3anmopaelicteue
BUJIOB B 3KocucTeMax. OCHOBHbIE THITbI 9KOCHCTEM.

[loroku »HEpruu M BemiecTBa B dKocucTeMax. Tpoduueckue mernu. Merabonu3Mm M 3JIEMEHTHBIN
cocTaB XMBOW M HexuBoM Matepuu. OCHOBHbIE OHMOT€OXMMHUYECKHE LUKIBI (KPYrOBOPOTHI BEIIECTB).
HukarnuHOCTH MpolLieccoB B Onocdepe u yCTONIMBOCTb.
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V3MeHeHus B MOMYNSIMSIX, COOOIIECTBAaX, IKOCHCTEMaX. Peakiius >KUBBIX CHCTEM Ha W3MEHEHUS
okpyxaromieit Cpenpl. Bo3aeiicTBre yeioBeka Ha 3KOCUCTEMbI. 3aKOHBI U MPUHITUIIBI SKOJIOTHH.

bropa3znoobpasue u ycTOMUMBOCTH 3KOcHCTEeM. BumoBoe pazHooOpasue - HEOOXOAMMOE YCIIOBHUE
YCTOMYHUBOCTH OHMOCHEPHI.

Pa3nea 3. YesioBeuecTBO Kak 4acTh Ouocgepsl. Jlemorpaguyeckue npodjeMbl COBPEeMEHHOI0
Mupa.

OcobeHHOCTH 4YenoBeKa Kak OWOJNOTHYecKOro BUAa. JIMHaMUKa YEIOBEYECKOW MOIMYJISIHH,
POXKIAEMOCTh, CMEPTHOCTh, BO3pacTHasi CTpykTypa. [IpoOiaemMbl COBpEMEHHOr0 3Tama pocTa YUCIEHHOCTU
HaceneHus. ['eorpaduyeckoe pacnpezenenue HaceneHus. CeabCcKkoe U TOpoICKOe HaceleHue. Y pOaHuzamus.
Cpena obutanus yenoBeKa 1 OKpysxatomias cpega. DopMupoBaHHE TEXHOTCHHOM CpEIbL.

PerynupoBanue nHapomonaceneHusi. Crabunuzanus YHCIEHHOCTH HACENEHUS WIM JEHOMYJISLUS:
OIICHKA MpEeJeIbHON YHCICHHOCTH HacelieHus 3emiid. Pelurunosnbie, HPaBCTBEHHbIE U COLIMAJIbHBIC
po0JIeMbl OTPaHUYEHUS POKIAAEMOCTH U IJIAaHUPOBaHUS ceMbu. Pernonanbueie ocoOeHHOCTU. MBlIIeHHe,
SI3BIK, POJb 0OydeHus. HereHermueckuii KaHanm BUAOBOW mamMsaTd. [loNOXKHUTENbHBIE M OTPUIATEIIBHBIC
MOCIIEACTBHSI HATMYUS HETr€HETUYECKOM maMATu. ['eHiepHblie mpoOIeMbl.

Pa3neua 4. PazButHe u pecypcesbl

Omnpenenenue  pecypca. Kraccuduxamus  pecypcoB. HeBo3oOHOBHMBIE, B0O300HOBUMBIE,
HeucueprnaeMbple pecypchl. MarepualibHbIe, SHEPTeTHICCKUEe M MHPOPMAITMOHHEBIE pecypchl. ['eHeTnueckne
pecypcbl  Ouocdeprl. CocTossHHE ¥ MHUPOBBIE 3alachl OCHOBHBIX BHJIOB TMPUPOIHBIX PECYPCOB.
I'eorpaduueckoe pacnpeaesieHIe 3amacoB MPUPOTHBIX PECYPCOB.

Pa3BuTHe NUBMIM3AIMH U PACXOJO0BAHNUE MPUPOTHBIX pecypcoB. [[pUHIIUIIBI yCTOMUNBOTO pa3BUTHS B
OTHOILIEHUU TPHUPOIHBIX pecypcoB. Poib BO30OHOBHUMBIX M HEHCUEPIAEMBIX PECYpPCOB B YCTOWYHMBOM
oOrrecTBe.

Pa3nen 5. AuTponorenHoe Bo3jaeiictBue Ha 0uochepy

AHTpPOINOTeHHBIE BO3MYIICHHS] OMOT€OXMMUYECKUX LIMKIOB U JAErpajalus CUCTeM MOAAep KaHUS
*u3HH. [ T06aIbHBIE, pETHOHATBHBIE U JIOKAIBHBIE IPOOJIEMBI OKPYKAIOMIEH CPEIIbI.

3arpsisHenue armochepsl (KHCIOTHBIE JOXAH, (POTOXMMUYECKHH CMOr U T.1.). 3arpsi3HEHue
BHYTPEHHUX BOJl 1 MupOBOro okeana. 3arpsisHeHue JUTocepsl; Ierpaganus 3eMelb, OMyCTHIHUBaHUE.

Pa3nen 6. KnumaTuyeckue nocseicTBUsi ©3MeHeHHs COCTaBa aTMocdepbl

['moGanbHBIN 3HEpreTHyeckuil 6aaHc; MapHUKOBBIM APGEKT Kak IPUPOIHBIA (GaKTOp MOAAEPKAHUS
YCIIOBHI CYHIECTBOBaHHUsI kMBOM MaTtepuu. [lapHukoBbie ra3pl. ICTOUHMKM UM CTOKM JUOKCUJIA yriepoaa U
JIPYTUX TMApHUKOBBIX Ta30B. M3MeHeHre KOHIIEHTPAIMH JUOKCUIA YTIepoia U APYTHX MapHUKOBBIX Ta30B B
aTMocdepe; MexXaHH3M II00ATBHOTO MOTEIUICHHUS.

[TocneacTBust ria00anbHOrO MOTEMJICHUS: MOBBIIIEHHE YpPOBHS MHPOBOIO OKE€aHa, 3aTOIUICHHE
OpuOpPEXKHBIX 30H; TasHUE JIEAHUKOB M BEUHOM Mep3NoThl; jAedopmanusi KIMMAaTHYECKUX U
CEICKOXO3SUCTBEHBIX 30H M TeOrpapuyecKoil CTPYKTYphl MPOU3BOJCTBA IMPOJOBOILCTBUS, W3MEHEHUS
PacTUTENBHOTO IOKPOBA, ONYCTHIHUBAHUE.

Pasznen 7. 3esienas peBoJiiouust

3eneHass XuMuUA. 3eleHas DJHepreTuka. 3elieHas »HKOHOMHUKA. [loHsATHE HM3KOYrIepoaHOM
(mukITIYecKkoit) sSkoHOMUKHU. ClieHapuu HU3KOYTJIEpOAHOTO pa3BuTus aisa Poccuu. Hammyummme nocrtymnHbie
TeXHOJNIOTMU. (OCHOBHbIE NIPUHIUIIBI 3€JIEHOr0 MPOM3BOJACTBA. ['OCYZapCTBEHHOE PETYIMPOBAHME
npupoIonoas30Banus Ha ocHoBe H/[T. Dkonmoruueckuii cien yenmoBeyecTBa. 3eneHbiit opuc. KapooHoBbie
MTOJINTOHBI.

Paspnen 8. MupoBo33penne, 3THKA U YCTOHYHBOE Pa3BUTHE.

Ilepexon oT oOmectBa MOTpeONeHUS K YCTOMYMBOMY 0OIIecTBYy. V3MeHEHUE CTPYKTYpHI
NMOTpeOHOCTEN OOIIecCTBAa M KPHUTEPUEB KadecTBa JKU3HU M YPOBHS pa3BUTHA. Pollb KyIbTYpHBIX U
PENUTHO3HBIX TPAJAULIUN B IPOOIIEME YCTOMUNBOTO Pa3BUTHSI.

WNndopmanus, 3HaHue, HayKa, TEXHOJIOTUHU. Y BEJIHMYEHUE posid HH(POPMAIIMOHHBIX PECYPCOB B 00IIEM
Oanance pecypcomnoTpednenus. Mapopmamonnoe (mocTUHAyCTpHalbHOE) 0o01ecTBo. Poibs oOpazoBanus B
YCTOMYHMBOM OOIIIECTBE.
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4 O0beM yueOHO#H TUCHHUILINHBI

O0BbeM THCHHUIIIHHBI
Buna yueOHoii padoThl Axax. | Actp.
3E
q, q,
O01as TPyA10eMKOCTh U CIUTITHHBI 3 108 81
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 0,22 8 6
Jlexmun 0,11 4 3
ITpaktnueckue 3ansatus (113) 0,11 4 3
CamocrosiTesibHas padoTa 2,78 100 75
KoHTakTHas camocTosTebHas paboTa 0,2 0,15
2,78
CamocTosTenpbHOe U3YYCHUE PA3/IesIOB TUCIHUILUIMHEI 99,8 | 74,85
Bua konTposs: 3a4yer

AHHOTANUsA padoyeil MPOrpaMMbl JUCUUILIIMHBI
«be30nacHOCTD KU3HeAeATETbHOCTH

1. Heab aucuuniinHbl - popMupoBaHue MPoPecCHOHATBHON KYIbTYPhl 0€30MMaCHOCTH, TI0]T KOTOPOH
MOHUMAETCS TOTOBHOCTh U CIIOCOOHOCTh JIMYHOCTU HCIIOJIb30BaTh B MPOQECCHOHAIBHON AESITETbHOCTU
IPUOOPETEHHYI0 COBOKYIHOCTh 3HAHHWI, YMEHMH W HaBBIKOB [yl oOecriedeHusi Oe30macHOCTH B cepe
npohecCHOHANBFHOM JEeATENbHOCTH, XapaKTepa MBIIIJICHUS W LEHHOCTHBIX OpPUEHTAIM, MPU KOTOPBIX
BOTIPOCHI O€30MaCHOCTH PAcCCMaTPUBAIOTCS B KAUYECTBE IPUOPUTETA.

OCHOBHBIMU 3a7]a4aMU AUCHUILIIUHBI SBIISIOTCS:

- IprOOpEeTEeHNE TOHUMAaHUS MPOOJIEM YCTOMYHNBOTO PA3BUTHS M PUCKOB, CBSI3aHHBIX C JIEATEIHHOCTHIO
Yel0BeKa;

- OBJIQJICHUC TIPHEMaMHU PAlMOHAIN3ANNN JKU3HEIEATSIIBHOCTH, OPUSHTHPOBAHHBIMUA HA CHIDKCHUS
AHTPONOTEHHOTO BO3/ICHCTBUS Ha MPUPOIAHYIO Cpely U obecriedeHre 6€30MacHOCTH IMYHOCTU U O0IeCTBa;

-(opmMupoBaHue:

- KyJIbTYpbl 0€30MacHOCTH, KOJIOTHYECKOTO CO3HAHUS U PUCK-OPHEHTUPOBAHHOTO MBIIUICHUS, TIPU
KOTOPOM BOIIPOCHI O€30IIaCHOCTH U COXPAaHEHUs OKpYXKalolled cpeabl paccMaTpUBAIOTCS B KauecTBe
BaXHEHIIINX MPUOPUTETOB KUZHEACITEILHOCTH YEIIOBEKA;

- KyJIbTYpbl TPOeCCHOHAILHON 0€30MacHOCTH, CIIOCOOHOCTEN JIJIsl MACHTU(DHUITMKAIIMTN ONAaCHOCTH U
OIICHUBAHMSI PUCKOB B chepe CBOEH MpodeccuOHANbHOMN AeITeTbHOCTH;

- TOTOBHOCTH TIPUMEHEHHUs MPO(EeCCHOHANBHBIX 3HAHWWA [UISI MHHHUMH3AIUH HETATUBHBIX
9KOJIOTHYECKHUX TOCIEICTBUN, obOecreueHus: 6e30MacHOCTH U YIy4YIlleHUs yCIOBHH Tpyna B cdepe cBoeit
npoQeCCHOHAIBHON JIESTENHHOCTH;

- CIIOCOOHOCTEH K OLIEHKE BKJIaJa CBOEH MpeMETHON 00IacTH B pellIeHHe HKOJIOTHUECKUX MPpoOiIeM u
npo0JsieM 6€30MacHOCTH.

2. B pe3yabTaTe 0CBOEHUS TUCHUILIUHBI CTY/IEHT J0JIZKEeH:

Obnadams ClenyOUMMA KOMITIETCHIIUSIMHA U UHIMKATOPAMH MX JOCTHXKCHHUS:

YK-8.1, YK-8.2, YK-8.3, YK-8.4, YK-8.5, YK-8.6, YK-8.7, YK-8.8, YK-8.9.

3Hamo:

- OCHOBHBIE TE€XHOC(EPHBIE OMTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH,

- XapakTep BO3JICHCTBUS BPEIHBIX U OMACHBIX ()aKTOPOB HA YEJIOBEKa U MPUPOIHYIO CPEAY, METOJIBI
3aIIUTHI OT HUX MPUMEHUTENBHO K cdepe cBoeH nmpodeccruoHalbHON 1eITeTbHOCTH

Ymems:

- UICHTU(PUIIMPOBATH OCHOBHBIC OTIACHOCTH CPE/Ibl OOMTAHMSI YEIOBEKa;

- OICHWBATh PUCK WX PEATU3aIlMH, BBIOMPATh METOIBI 3aIUTHl OT OMACHOCTEW MPHUMEHUTEIBHO K
chepe cBoel MpoQecCHOHATBHONW MEATENBHOCTH W CIOCOOBI oOecreueHus: KOM(OPTHBIX YCIOBUN
KU3HEICATSIIEHOCTH

Braoemy:

76



- 3aKOHOJIATEIbHBIMH M TIPABOBBIMHU aKTaMH B 00JIaCTH O€30MACHOCTH M OXPaHbl OKPYKAIOIIEH Cpe/Ibl,
TpeOOBaHUSIMHU K 0€30MMaCHOCTH TEXHUYECKUX PETJIAMEHTOB B cepe nMpodhecCHOHATBHON IeITeIbHOCTH;

- crioco0amMy ¥ TEXHOJIOTHSIMH 3aLIUThI B YPE3BbIUAHHBIX CUTYAIHIX;

-MIOHATUHHO-TEPMHHOJIOTMUECKHUM arapaToM B 001acTu 6€30MacHOCTH;

- HaBbIKAMHM palMOHATIHM3AIMHU NPOPECCHOHATBHON JAEATEIILHOCTH C LENbI0  O0ecredeHus

0€30MMaCHOCTH U 3aLUThI OKPYKAIOIIEH CPEIbI.

3. KpaTkoe coaep:kanue JTUCHUIINHBI.

1. Benenue B OezonmacHocTh. OCHOBHBIE MOHATHSA U OmpeseseHus. be3omnacHocTh U ycToitunBoe
pa3BUTHE.

2. Yenosek u TexHocdepa. CTpykTypa TeXHOC(HEpPbI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOsIHHE TeXHOC(hephl U TeXHOCPEepHOI 6€30MacCHOCTH.

3. UnenTudukanys u Bo3IeiCTBHE HAa YeTIOBEKA BPEIHBIX M OMACHBIX (PAKTOPOB Cpe/ibl OOUTAHMS.

Knaccudukanus HeratuBHbIX (PAKTOPOB cpeibl OOUTaHHS YelOBEeKa. XHUMHUYECKUE HETaTUBHBIC
dakTopsl (BpenHble BemlecTBa). MeXaHMYECKME U AaKyCTHUECKHE Koyie0aHus, BHOpamus M IIyM.
DJIEKTPOMArHuTHbIC M3My4eHUs U ToJisl. MoHu3upyronme H3aydeHue. OJEKTpuYeckuid Tok. OrnacHbie
mMexaHn4deckue hakropsl. [Iporieccsl ropeHns 1 m0KapoB3phIBO- OIACHBIE CBOIICTBA BEIIECTB U MAaTEPHAJIOB.
Crarnueckoe 31eKTPUYECTBO.

4. 3amuTa 4YermoBeKa M Cpeapl OOWMTAaHHMS OT BPEAHBIX M ONACHBIX (DAaKTOPOB MPUPOIHOTO,
AHTPONOTEHHOTO U TEXHOTEHHOTO MPOUCXOKICHUSI.

OCHOBHBIC TIPUHIIMIIBI 3AIIUTHI. 3aIIUTa OT XUMHUYECKUX U OMOJIOTUYECKUX HEraTUBHBIX (PAKTOPOB.
3amuTa OT SHEPreTHYECKHX BO3JAEHCTBUI M ¢usznyeckux mojiei. OOecreueHue OE30MACHOCTH CUCTEM,
pabotaromx 1ox  JaBlieHMEM. be30macHOCTh  OKCIUTyaTallud  TPYOONPOBOJOB B XHMHYECKOM
MPOMBINUICHHOCTH. be3onmacHas aKCIUTyaTalusi KOMIIPECCOPOB. AHaIM3 W OIEHHUBAaHHUE TEXHOTEHHBIX WU
IPUPOJIHBIX PUCKOB.

5. O6ecnieuenne KOM(MDOPTHBIX YCIOBUM [Tl KU3HU U IEATEIHHOCTH YenoBeka. [loHsTre KoMpOopTHBIX
WIM ONTUMAaJIbHBIX yca0BHM. MukpokiuMar nomenieHuil. OcBelieHre 1 CBEToBast cpe/ia B IOMEILEHUU.

6. [Icuxodusnonornyeckre u HProHOMUIECKIE OCHOBBI O€30MACHOCTH.

[lcuxuueckue mpoueccsl, CBOMCTBA U COCTOSIHUS, BIHAMOIIME Ha Oe30macHOCTh. Buibl u ycnoBus
TPYIAOBOH AESITETbHOCTA. DPrOHOMHUYECKHE OCHOBBI 0€30IaCHOCTH.

7. Upe3BbIUaiiHBIE CUTYallMd U METO/IbI 3AIlIUTHI B YCIOBUSX UX pPEATH3ALIUH.

O6mme ceenenus o YC. Toxap 1 B3pbIB. ABapuu Ha XMMUYECKH OMACHBIX 0OBEKTaX.

Pagnanuonnsie aBapuu. Ilpubopsl pagualiMOHHOM, XUMHYECKON pa3BEIKU U JO3UMETPUUYECKOIrO
KOHTpoJIsl. Upe3BbIualiHble CUTyallMM BOEHHOTO BPEMEHHM. 3alllUTa HACEJICHUS B UPE3BbIUANHBIX CUTYyalMsIX.
VYcToluuBOCTh PYHKIIMOHUPOBAHUS O0BEKTOB SKOHOMHUKHU B UPE3BBIYANHBIX CUTYALIUSX.

8. YpapneHue 6e30MacHOCTbIO JKU3HEAEATEIbHOCTH.

3akoHOJATeNbHbIE W HOPMATUBHBIE  IPABOBbIE  OCHOBBI  YIpaBi€HHUs  0€30MaCHOCTHIO
KHU3HEIEATEIbHOCTH. OJKOHOMHUYECKHE OCHOBBI yIpaBiieHUs Oe30macHOCThio. CTpaxoBaHHE PHCKOB.
lNocynapcrBenHoe yripaBieHHe 0€30MacHOCTBIO.

4. O0beM y4eOHOH JUCHHIJIMHBI

Bup y4eOHoii padoThI ‘ O0BeM THCHUILINHEI
3E Alflan' AcTp.u.

O01mas Tpy10eMKOCTh TMCIUILTHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,33 12 9
Jlexun 0,22 8 6
Jlabopartopusie pabots (JIP) 0,11 4 3
CamocrosiTesbHasi padoTa 3,42 123
KonTtaktHas camocrositenbHasi paboTta -
CaMOCTOSITEIbHOE U3yYCHUE Pa3/IeNIOB JUCIUILTHHGI (TToAroToBKa | 3,42 123 92 25
K J1a0opaTopHbIM paboTam) '
Bua koHTpoOJIA:
dK3aMeH 025 | 9 | 675
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KonTtakTHas paboTa — MpoMeXyTOYHAsl aTTECTaIHs 0.95 0,4 0,3
[ToaroToBKa K 9K3aMEHY. ' 8,6 6,45
Buja TOroBOro KOHTpOJIs: JK3aMeH

AHHOTaIUs pado4yei NPOrpaMMbl JUCHUILIIMHBI
«HkeHepHasi U KOMINIBIOTEPHAas rpadpuka»

1 Heap AMCHUIUIMHBI — HAYYUTH CTYACHTOB CII0CO0aM OTOOpaXKEHUs MPOCTPAHCTBEHHBIX (OPM Ha
IUIOCKOCTH, BBIIIOJHEHUIO W YTEHHUIO YepTeKel METOJaMU KOMIBIOTEPHOM TIpauKu M IpaBuiaM, U
YCIOBHOCTSIM, IPUMEHAEMBIM I1pu 3ToM (ctangapram ECK/I).

2. B pe3yabTrarTe n3ydyeHus JUCHUILINHBI 00y4aI0IUIICS T0JIKEH

Obnadamys CleAyOMKUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX JTOCTH)KECHUS:

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

3uame:

- Coco0bl 0TOOPAXKEHMsI TPOCTPAHCTBEHHBIX (POPM Ha MJIOCKOCTH;

- IIpaBWJIa U YCIOBHOCTH NPU BBINOJIHEHUU YEPTEXKEH;

- BUJIbl CUMMETPUU T€OMETPUUYECKUX DUTYP;

- BU/JIbI U3/I€TUI U KOHCTPYKTOPCKHUX JOKYMEHTOB;

- OCHOBHBIE BUJIbI Ipapuueckux MH(YOPMALIMOHHBIX CUCTEM, 0a30BYIO TpapUUECKyt0 CUCTEMY,
UCTIOJIB3YEMYIO B y4eOHOM ITpoIiecce.

Ymemy:

- BBITNIOJIHATH U YUTATh YEPTEHKHU TEXHUUECKUX U3JEIINN C YIETOM JAEUCTBYIOLIUX CTaHAAPTOB;

- BBITIOJIHAT U UNTaTh CXEMBbI TEXHOJIOIMYECKHUX MPOLIECCOB;

- MCIIOJIB30BATh CPEICTBA KOMITBIOTEPHOM IpaMKu JIJIsl U3TOTOBJICHUS YEPTEKEH.

Braoemnw:

- croco0amMu U MpueMaMu N300paKeHHsI TPEIMETOB Ha TUIOCKOCTH;

- rpadudeckoit cucremoit «Komracy.

3 Kpartkoe conep:xanue JMCIHUIITHHbI

Pazgen 1. O0mue mpaBuia BbINOJTHeHHs] 4YepTexeil. [IpaBuna BeImosHEeHUs U OQOpPMIICHUS
yeprexeid B coorBeTcTBUM ¢ ['OCT. ['eomMeTpuyeckue mocTpoeHHUs.

Pa3nea 2. IIpoenupoBanne reomerpudeckux puryp. Meron npoexuuid. [IpsMbie 1 KpuBbIE TMHUY.
[Tnockocte. IloBepxuoctu. ['eomerpuyeckue Tena. CuMmerpus reoMmerpudeckux ¢uryp. OmnpeneneHue
HaTypaJbHOH BETMUMHBI OTpE3Ka NPsAMOH U MI0cKoi (urypsl. [lepeceuenue reomerpuyeckux o0pasos.

Pa3znen 3. UzoOpaxkenuss nmpeameroB mo I'OCT 2.305-2009. U3neqnst U1 KOHCTPYKTOPCKHE
AOKYMeHThI. 300paxkeHusi. AKCOHOMETpUYECKHUE YePTEXHU U3Aeanid. Buasl u3aenuii 1 KOHCTPYKTOPCKUX
nokymeHToB. Cxembl. Pe3b0bl: 0Opa3zoBanue, kiaccudukaims, n300pakeHne 1 0003HauYeHHUE Ha YePTEKeE.

Pa3nea 4. U3o00pakenns aeraneil M X COeAUHEHUH. DCKU3bl U TEXHUYECKHE PUCYHKH JAETaJEi.
Pe3r0OoBbIe u3nenus u coenuHenus. Jlpyrue BUabl pa3beMHbBIX U HEPAa3beMHBIX COETUHEHUH JleTanel.

Pazgen 5. Yepre:xkm cOopouHbIx eauHuu. [IpaBuna BeIMONHEHHS M O(OPMIIEHUS COOPOYHOTO
yeprexa. JleranupoBaHue yepTeskeil COOPOUHBIX €TUHULL.

Pazgen 6. Komnbrorepnasi rpaduka. Co3naHue U peJakTUPOBAHHE 4YEpPTEXKEH METOAAMHU
KoMmnbloTepHOU Tpaduku. Co3znanue TpexMepHbIx Mojeneil. Co3iaHne acColMaTUBHBIX YepTexkeil Ha OCHOBE
TPEXMEPHON MOJIENH.

4 O0beM yueOHOl AMCUUIJIMHBI.

Beero Cemectp
Bun yuebHoit paboTbl 1 2
3E Axan. 3E Axkapn. 3F Axan.

9. q. q.
OO0u1ast TPYA0€MKOCTh IUCIUIIIUHBI 7 252 4 144 3 108
KonrakTHas padora — ay1uTOpHBIE 0,55 21 0,33 12 0.22 3
3aHATHS:
Jleknuu 0,11 4 0,11 4 - -
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[Tpaktuueckue 3ansatus (I113) 0,44 16 0,22 8 0,22 8
CamocTosiTesibHas pa6oTa 6,45 232 3,67 132 2,78 100
Konrakraas CaMf)CTOHTCJII:HaSI paborta 0.8 0.4 0.4
(3a4eT C OIEHKOM)
Konrakraas CH,ME)CTOSIT@JIBHEUI paborta 6,45 0.2 3,67 i 2,78 0.2
(mpueM KypcoBOil pabOThI)
CaMocTosTeTbHOE U3YUeHUE Pa3/IeioB 931 131.6 99 4
JIIACIATUINHEI
3auyer ¢
3auer ¢ OLIEHKOM,
Bua uTOroBoro KOHTpoOJIs: "
OLICHKOM KypcoBasi
padora
Beero Cemectp
Bun yuebHo# paboTh A 1 A 2 A
3F CTp. 3F 1P | 3p CTp.
q, q. q,
OO01mast TpyT0eMKOCTh TUCITUTUTHHBI 7 189 4 108 3 81
KonrakTHasi paboTa — ayAuTOpPHBIE 055 | 1575 | 0,33 9 0,22 6
3aHATHA:
Jlexnun 0,11 3 0,11 3 - -
ITpaktrueckue 3anstus (113) 0,44 12 0,22 6 0,22 6
CamocrosiTejibHasi padoTa 6,45 174 3,67 99 2,78 75
KourakrHas CaMf)CTO}ITeJIBHa}I pabota 0.6 0.3 0.3
(3a4er c OLIEHKOM)
KourakrHas CaM?CTOHTeHBHaﬂ paborta 645 | 015 3,67 i 278 | 0,15
(npuem KypcoBoii paboThl)
CaMocTosTenbHOE U3yUeHUE Pa3/IeioB 173,2 08.7 74,55
MUCIHAILINHEBI 5
3auver C
3auver ¢ OLIEHKOIA,
Bua uTOoroBoro KOHTpoJIA: .
OLlEHKOM KypcoBasi
pabora

AHHOTanus pado4ye NPorpaMMsbl M CHHUILJIMHBI
«IIpukjagHas MeXaHUKa)

1. lejb IMCHMNMJIMHBI — HAYYUTH CTYJCHTOB TBOPUYECKOMY TIOJIXOIy K BBIMTOJIHEHUIO WHKCHEPHBIX
pacueToB Ha MPOYHOCTH, KECTKOCTh U YCTOWYMBOCTD AJIIEMEHTOB KOHCTPYKILIMH, JAeTaneil U y3/I0B MallliH U
anmaparos.

2. B pe3yabTare u3y4eHus AUCUUIIMHBI 00yYAOUIUIACS T0JIKEH:

Obnadams CleyOUMMA KOMITIETCHIIUSIMA U UHIAMKATOPAMH MX JOCTHXKCHHUS:

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

Buamow:

- OCHOBHBIC ypaBHEHUS M METOJBI PEHICHHS 3a/1ad COMPOTHBIICHUS MATCPHAIOB M JIeTaJeH
MAIIIHH;

- OCHOBHBIC METOJBI PAacYeTOB Ha MPOYHOCTh, MKECTKOCTh M YCTOHYHMBOCTH 3JIEMCHTOB
KOHCTPYKIIUH MAIlIMH U aliapaTos;

- OCHOBBI TEOPUH pacyeTa JIeTajiell U y3JIOB MAIlIMH U alliapaToB XUMHUYECKOH TEXHOJIOTHU;

- KOHCTPYKIIMH, TUITAXKU U KPUTEPUU padOTOCTIOCOOHOCTH AeTaleil MaliuH, COOPOYHBIX €TUHUIL
(Y3710B) U arperaros.

Ymemo:
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- IIPOBOAUTH pAacyeTbl J3JEMEHTOB KOHCTPYKLHMH Ha OCHOBE METOJOB CONPOTUBIICHUS
MaTepHUaoB;

- paccuuThIBaTh U KOHCTPYMPOBATh AETAIU MAILUH 10 UCXOAHBIM JAHHBIM;

- MIPOU3BOJIUTH PACUETHI 110 OCHOBHBIM KPHUTEPHUSIM pabOTOCIOCOOHOCTH UM KOHCTPYHWPOBAHUS
JeTajiel MaIluH;

- BBIIIOJIHATh M YUTaTh TEXHUYECKHUE CXEMBI, YEPTEKHU U 3CKU3bl JETaJeH, Y3JI0B U arperaroB
MalluH, COOPOYHBIX YePTEXKEH U YepTeku 00IIero BUA.

Braoemn:

- HaBbIKAMH pacyeTa COMPOTUBIICHUS MATEPUAIOB aHAIMTUYECKUMU METOAAMU;

- HaBBIKAMHU BBIOOpA MAaTEPUAIIOB 0 KPUTEPUSIM POYHOCTH;

- pacueTraMu TUIIOBBIX JE€Tajel MallliH, MOJb3YysCh cripaBouHoi Juteparypoit u ['OCTamu.

3. KpaTkoe coaep:kanue JUCHUIINHBI

Pa3nen 1. Omnpenesienue peakuuid omop. PacrsikeHue-cikaTme. AOCOJIIOTHO TBEpAOE TEIO.
DONEeMEHTHl CTaTUKU. YpaBHEHMs paBHOBecus. CBs3M M uX peakuuu. OCHOBHbIE JONYLIEHUS U NPUHLUIIBI
COTIPOTHUBIICHUS MaTepuayioB. Meton ceuenuit. Hanpspkenus, nedopmarnuu u nepemenieHus. 3akoH ['yka.
JlnarpamMmbl pacTsKEHUS IS IUIACTUYHBIX U XPYIKUX MaTEPUAIOB U UX XapaKTEPUCTUKH.

Pa3znen 2. Kpyuenue. U3ru6. 3akon ['yka mpu casure. BHyTpeHHHe cHIIOBBIE (BakTOpbl HpH
Kpy4eHUHU. YCIIOBUE IMPOYHOCTU MpPU KpydeHHU. ['eoMeTpuueckue XapakTEpUCTUKHM IUIOCKUX CEYEHHUH.
[TonsTHe yncTOro U nmonepeyHoro u3ruboB. OnpeneneHne HOPMAIbHBIX HANPSKEHUH. Y CIIOBUE IPOYHOCTH
npu u3rude. OnpeeneHne KacaTeIbHbIX HaNpsHKeHUH. PanonansHbie POPMBI CeUeHUH.

Pa3znea 3. CioxnHoe HampsizkeHHOe cocTosiHMe. OCHOBBI TEOPUHM HANPSIYKEHHOIO COCTOSHUS M
runore3bl npoyHoctd. [loHsTne HampsbkeHHoro cocrostHUs. O000meHHbt 3akoH ['yka. [lonsTue
SKBUBAJICHTHBIX HANPSHKEHUM M KPUTEPHUEB MPOUYHOCTH. ['MMOTe3bl MPOYHOCTU. TOHKOCTEHHBIE COCYIbI
XUMUYECKHUX MTPOU3BOACTB. BbiBo ypaBHeHus Jlamuiaca. Y cinoBue NpoYyHOCTH. PacdeT CkaTbiX CTEpKHENW Ha
yctoiunBoCTh. [loHsATHE KpUTHUYECKO# CHITBI ¥ KOddduUllMeHTa 3araca MpoYyHOCTU. PacyeT KpUTHUIECKOi CHITbI
no Ditnepy. Ilpenensl npumenumoctu hopmyiibl Jitiepa.

Paznen 4. lderanu wmamuH. Krnaccudukamus nertaneil MallMH M anmnapaToB XHUMHUYECKUX
pou3BOJACTB. Pe3pboBbie coenuHeHus. Pacuer GONTOBBIX COEAUMHEHMM NPU MONEPEUHBIX U MPOJOJBHBIX
Harpy3kax. lllmoHounsle coequHeHus. Pacyer mmoHOK Ha cpe3 u cmstue. Buabl cBapku. Buasl cBapHBIX
mBoB. PacueT Ha NMPOYHOCTH CTHIKOBBIX M HAXJECTOYHBIX IIBOB. Baibl M ocH, HMX KiIaccupuUKauus u
HazHadeHue. llommmnHukM — ckodbkeHusa.  Marepuansl  Biiagelmeil.  IloamunHukKM — KadeHus.
[IpuHnMnuaneHOE yCTPOUCTBO U OCHOBHBIE T€OMETPUUYECKUE pa3Mephl. JJoCTOMHCTBA, HEAOCTATKU U 00JaCTH
NPUMEHEHHs TOJIIMIHUKOB KadeHus M cKosbxkeHus. [IpuBonubie mypTsl. Haznauenne. Knaccuduxanuums
MydT. 3ybuatsie nepenaun. OKpyxHoe U paauanbHoe yeunus. Penykropsl. Onpenenenue u kiaccuduxarus.

Paspen S. Pacyer XMMHYECKOI0 anmnapara ¢ MeXaHH4eCKHM IepeMelIuBaoIUM YCTPOCTBOM.
Odopmnenne MOSCHUTENbHOM 3anmucku. IIpoekTHble M NPOBEPOYHBIE pACUEThl TUIIOBBIX 3JEMEHTOB B
COOTBETCTBUM C JEUCTBYIOUIMMM MeToAMKaMu. YUepTex oOIero BHuJa ammapara ¢ BHIaMM, pa3pe3ami,
CEUEHHUSMHU U BBIHOCHBIMHU 3JIEMEHTAaMH, JAIOUIMMHU OJHOE MPeACTaBIeHHE 00 €ro YCTpOICTBE U MPUHIINIIE
paboThI. YepTeKU COOPOUHBIX EAMHUIL U JeTaneid. HepTerku cOOpOUHBIX EIUHUIL U JIeTaleil.

4 O0bem yueOHOH TUCHMILINHBI.

Cemectp
Bceero 3 4
Bun yuebHoit paboTbl
3E Axan. 3E Axan,. 3E Axan.
. . .
OOmas TpyA0eMKOCTb AUCLUIIIUHBI 6 216 4 144 2 72

KonTakTHag padora — ayIuTOpHbIE
P yurop 055 | 20 | 044 | 16 | 011 | 4

3AHATHA:

Jlexnun 0,22 8 0,22 8 - -

[Tpaktuueckue 3ansatus (I113) 0,23 12 0,22 8 0,11 4

CamocrosiTejibHasi pa6oTa 196 3,56 128 1,89 68

KonTakTHas camocrositenbHas padboTa

. 5,45 0,4 3,56 0,4 1,89 -
(3a4er c OlLIeHKOM)

80



KonTakTHas camocrositensHas paboTa 0.4 04
(TIpreM KypcoBOTO MTPOEKTA) ’ ’
CaMocTosiTeTbHOE U3YUeHUE Pa3/IeioB

195,2 127,6 67,6
JAUCLUILINHBI
3aver ¢ Kypcosoii
Buja HTOroBOro KOHTPOJIA: .
OLICHKOIA NPOEKT
Beero Cemectp
Bun yueOHolt paGoTh 3 4
3F Actp. 3F Acrtp. 3F Acrtp.
4. 4. 4.
OOmas TpyA0eMKOCTb AUCLUIIIHHBI 6 162 4 108 2 54

KonTtakTHas padora — ayIMTOpHbIE
0,55 15 0,44 12 0,11 3

3aHATHSA:
Jlexun 0,22 6 0,22 6 - -
[Tpaktrueckue 3ansatus (113) 0,23 6 0,22 6 0,11 3
CamocrosiTejibHasi padoTa 147 3,56 96 1,89 51
KonTakTHas camocTosiTelbHas paboTa
N 0,3 0,3 -

(3a4er c OLIEHKOM)
KonTakTHas camocrosiTenbHas paboTa 5,45 0.3 3,56 i 1,89 0.3
(IpreM KypCcoBOTO ITPOCKTA)
CaMocTosTeIbHOE N3YUCHUE Pa3/IeioB 176.4 95.7 50.7
JIACIIUIUTHHBI

3aver ¢ Kypcosoii
Buja uTOroBOro KOHTPOJIS: »

OLIEHKO¥ NMPOEKT

AHHOTANUsA padoyeid MPOrpaMMbl JUCUUILIMHBI
«IIpouecchl U anMAapaTbl XUMHUYECKOI TEXHOJIOTHID)

1. Heab TUCUMIIMHBI - BMECTE C JTUCIUIIMHAMH OOIIEH XMMHUYECKON TEXHOJOTHH, XUMHUICCKIMHU
MPOIIECCAaMH U PEaKTOPaMH U APYTUMHU, CBS3aTh OOIIEHAYYHYIO U OOIIEHHKEHEPHYIO MOJTOTOBKY XUMHUKOB-
TEXHOJIOTOB, YTO HEOOXOJMMO TMpHU TMOJATOTOBKE OakajlaBpOB MO JAHHOMY HAMpPAaBICHHUIO JJIsi HAYYHO-
HCCJIEIOBATENLCKOM U MPaKTUYECKOW pabOThl Ha MPEATNPUATHUSX.

2. B pe3ysabTare nzyueHus TUCHUIJIHMHBI 00yYAOMIUIACS T0JIKEH:

OO6nagath caeayOIMMI YHUBEPCATbHBIMA KOMITETEHIIUSIMU M MHIUKATOPAMHU UX JOCTHUKEHHUS:

VK-1 - VK-1.1, YK-1.2, VK-1.3, YK-4, VK-2 - VK-2.3; VK-2.10, YK-3 - YK-3.3, VK-8, YVK-8.4,
OIIK-2, OIIK-2.6, OIIK-2.7, OIIK-2.8, OIIK-4, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.12, T1K-1,
I1K-1.2, [IK-1.3, TIK-2 - TIK-2.3, TIK-3 - [1K-3.2, I[IK-4 - TIK-4.3.

3name.

— OCHOBBI TEOPHH IEPEHOCAa UMIYJIbCA, TEIUIa ¥ MACCHI;IIPUHIIUIIBI (PU3HMUYECKOTO0 MOJACIUPOBAHUS
MIPOLIECCOB; OCHOBHBIE YPABHEHUS JIBUIKEHUS AKUAKOCTEM; OCHOBBI TEOPHUH TEIUIONEpPEaaun; OCHOBBI TEOPUU
Maccolepeiadyi B CUCTEMax €O CBOOOJHOW M HEIMOJABM)KHOM rpaHuled pasnena (a3; TUIIOBbIE MPOLECCHI
XUMUYECKON TEXHOJIOTUH, COOTBETCTBYIOIIUE anapaThl U METOAbI UX PACUeTa;

— METOJIbl TIOCTPOCHUSI SMIUPUYECKUX W TEOPETHUYECKUX MOJIETeH XHUMHUKO-TEXHOJIOTHIYECKUX
IIPOLECCOB.

Ymemn:

— OINpEAeNsTh XapakTep [BMXKEHHS JKUJIKOCTEH W Ta30B; OCHOBHBIE XapPAaKTEPUCTUKHU IMPOIECCOB
TEIJIO- W Maccollepefavyr; pPacCUYUTHIBATh TMapaMeTphl W BBIOMpaATh ammapaTypy s KOHKPETHOTO
TEXHOJOTHYECKOI0 MPOoLEecca;

— pacCUuTHIBATh OCHOBHBIE XapaKTEPUCTHKH XHUMHUKO-TEXHOJIOTHYECKOTO TIpoIlecca, BBIOUpATh
palMOHANBHYIO CXEMY.

Brnaoemy:

— METOJIaMHU TE€XHOJIOTMYECKUX PACUETOB OTACIBHBIX Y3JIOB U JeTalleil XUMUIECKOT0 000pYI0BaHUS;

81



— HaBbIKaMU IIPOEKTHPOBAHUS TUIIOBBIX ANIAPaTOB XMMHUYECKON MPOMBILIUIEHHOCTH;

— METOJIaMH OTpeeNIEHUs] PALlMOHAIBHBIX TEXHOJIOTHYECKUX PEXUMOB paboThl 000pyI0BaHUS.

3. Kparkoe comepxanue Q1M CUMILIAHBI.

Pasznea 1. 'mapoaunaMuvecKkue nNpouecchl M annapaTbl XMMUY€CKOM TEXHOJIOTHH.

1.1. Bregenue B quciumivHy. OCHOBHBIE NOHATHS U ONPECIICHUS.

[Ipenmer aucuumuunbl «lIpomecchl M ammapaTsl XUMHUYECKON TexHomorumy. Kiaccudukanus
npoueccoB. HenpeppIBHbIE U IEPUOANYECKUE, CTALIMOHAPHBIE U HECTALIMOHAPHBIE ITPOLIECCHI.

OcHOBHbIE 3aKOHOMEPHOCTH MPOLECCOB W OOIIME MPHUHIMIIBI pacyeTa anmnapaToB XHUMHUYECKOM
TEXHOJIOTHH.

Kunxoctu m razel. Knaccudukarnus sxunkocteit. WneanbHas xuakocts. KamnenbHble W ympyrue
*Kuakoctu. Cuibl, JEHCTBYIOIIME B KUIKOCTU: MAaCCOBBIE M MOBEPXHOCTHbIC. HanpskeHUst B KUAKOCTAX U
razax (TaHr€HLUalIbHbIE U HOpMaJibHbIE). CBONCTBA KUJKOCTEM.

Monens HenpepbIBHOM cpenbl. [ToHsTHE PU3nYecKoro 31eMeHTapHoro oobema.

1.2. OcHOBBI TEOpPHH HEPEHOCA.

OcHOBBI TeOopuUM SBJICHHMM TepeHOca: aHAJIW3 MEXaHW3MOB, MOJICIUPOBAHUS U pa3pabOTKU
0000IIEHHBIX METOIOB pacueTa TuAPOMEXaHUYECKHIX, TETIOBBIX M MaCCOOOMEHHBIX IPOLIECCOB U aIaparoB.
DEeHOMEHOJIOTMYECKUE 3aKOHBI MEPEHOCA UMITYJIbCA, MACChl U SHEPrUU. MOJEKyIsIpHbIA 1 KOHBEKTUBHBIN
nepeHoc. O01re 3aKOHOMEPHOCTH TUAPOIMHAMUKH, TEIJIONEPEIaud U Macconepenadyu. BzanMocss3b aTux
MIPOLIECCOB B MMPOMBINLIEHHOM annaparype. Poib sBiIeHHI epeHoca Ipy XUMUYECKHUX [TPEBPAILICHUSIX.

MarepuanbHbple W SHEpreTuveckre (TeryioBble) OanaHChl; ONpPEICNICHHE MAacCOBBIX ITOTOKOB H
SHEPreTUYECKHX 3aTpar. Y CIOBHUS PAaBHOBECHS M OMpE/CIICHNE HAMPaBICHUs MPOLeccoB nepenoca. Oomuii
BUJ] YPaBHEHUH CKOPOCTHU IMPOIECCOB; IBMKYIINE CHIIBI U KHHETHUYeCKue K03 duumentsl. Jlumurupyrommue
CTaJuH.

1.3. Tmapocraruka.

Juddepennnansabie ypaBHeHUs paBHOBecHs Jiiepa. [lokosmascs KUIKOCTh MO JSHCTBUEM CHIIBI
TskecTH. OCHOBHOE YpaBHEHHME TUJpocTaTHKU. [IpakTuyeckue NPUIOKEHUS OCHOBHOIO YpaBHEHUS
TUAPOCTATUKH.

14. T'mapoauHamuka.

bamanc cunm mpu  JBMKEHUM BSI3KOM HEC)KUMAEMOW JKUJKOCTU. YPaBHEHHUE HEPa3pbIBHOCTH
(crmomrHOCTH) OoTOKA. YpaBHeHue HaBbe-CTokca 1 ero pu3nueckuii CMbICI.

ITonoGHoe mpeoOpa3oBanue ypaBHeHus: HaBbe-Crokca. be3pazMepHble NepeMeHHbIE - KpUTEPHUH
rupoarHamudeckoro nojaodus (Ditnepa, Peltnonpaca, @pyna, roMOXpOHHOCTH), UX (U3UYECKUN CMBICI;
napaMeTpudeckue Kpurtepun. KpurepnuanbHoe ypaBHEHUE IBUKEHUS BA3KOU KUAKOCTH.

VYpaBHeHue nBWXEHHUS Diiepa. DHEpreTUYecKuid OalaHC CTAllMOHAPHOTO ABWKEHUS HJICAbHOMN
KUAKOCTU. YpaBHEHUE bepHyInu U1 ueanbHON M pealbHOM KUAKOCTU. Ero mpakTudeckue MpuiIoKeHus
(ucreuenue xuakocrei, Tpyoka [luro-Ilpanaris). [lpuHIUIBI U3MEpEHHS] CKOPOCTEN M pacXO0B KUAKOCTU
JpOCCeNbHBIMU PUOOpaMU M MHEBMOMETPHUECKUMH TpyOkamu. OmpenesieHue pacxoioB MPU HCTEUEHUHU
KUJKOCTEN Yepe3 OTBEPCTHUS WIIM HACa/IKH.

I'mapoarHaMUUeCcKUe PeKUMBI ABHXKEHHSI AKUIKOCTEN: JJaMUHAPHBIN U TypOyJIEHTHBIH.

UYucno PeliHonbaca W ero KpuTHUECKHE 3Ha4eHMs. MeXaHu3Mbl JJaMUHApHOTO U TYpOYJIEHTHOTO
tedeHuil. Ilonstue typOynentHocTH. IlpeacraBieHus o TMAPOJMHAMUYECKOM IOTPAHHMYHOM CJIO€ IpH
TE€YEHUH I10 TpyOaM U KaHaJIaM U Ipu 0O0TEKaHUU Tell.

Pacuer numamerpa TpyOONpOBOJOB M ammaparoB; BHIOOP CKOPOCTEH MOTOKOB M ONTHUMAIbHOTO
nuameTpa TpyOOIpoBOIOB.

Pacnipenenenue ckopocteid MO paauycy TpyObl TIOCTOSHHOTO CEYEHHMS TMpH JaMHUHAPHOM
CTallMOHAPHOM TEUEHHUHU.

Teuenue B Tpybax u kaHanax. Onpeaesnsromuil mornepeyHbIi pa3Mep NOToKa B KaHAJIAX MPOU3BOIBHOM
(GOopMBI: THAPABIUYECKUM paJnyC, SKBUBAICHTHBIN TuaMeTp.

I'mppaBnuueckoe CONPOTUBIIEHHE INPU TEUEHUM JKUIKOCTEW M ra3oB. Pacuer morepb Ha TpeHHE
(ypaBuenue [lapcu-Beiic6axa) u Ha MecTHBIE conpoTuBieHUs. COOTHOIIIEHUSI 1 HOMOTPaMMBI JUIsI pacueTa
Koo duureHTa TpeHus. 3aBUCUMOCTH MEXIY pAacXoJOM U IMepenajoM JaBieHus. Pacuer Hamopa s
nepeMenIeH s JKUKOCTeH uepes cucteMy TpyOOonpoBOJIOB U aIlaparoB.

1.5. Ilepemenienue sKUIKOCTEH.
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[lepemerienne )XKUIKOCTEH € MOMOIIbIO MAIlIMH, TOBBIMIAIOMIKX AaBieHre. O0beMHbIE (ITOPIIHEBLIE,
pOTaIMOHHBIC W Jp.) U AUHAMHYECKHE (IIEHTPOOEKHBIE, OCEBBIE M Ip.) Hacochbl. OCHOBHBIC MapaMeTPhI
paboThI TUAPABINYECKUX MALIHH: TPOU3BOAUTENILHOCTD, HAlop, MomHocTh, KIT/I.

Pacuer Hanopa u notpe0iasieMoil MOLTHOCTH; TOAOOP ABUraTest K Hacocy. Onpeenenre 10nyCTUMOM
BBICOTBI BCACHIBAHUS. SIBJIEHNE KaBUTALIMM U €TI0 IPEJOTBPAIECHHUE.

OcoOenHocTt pabOTHI, COMOCTaBICHHE W OOJACTH NPUMEHEHHS OCHOBHBIX THIIOB HAcOCOB -
[EHTPOOCKHBIX, TMOPITHEBBIX (MIyHXKepHbIX) ©u ap. CBs3p Hamopa, wommoctd u  KIIJ ¢
MIPOU3BOIUTENILHOCTBIO (XapaKTepUCTUKU HAacocoB). PaboTa HacocoB Ha CeThb M UX BBIOOP; PEryIUPOBAHUE
MIPOU3BOIUTEIILHOCTH.

Pa3nea 2. TenuioBble mpounecchl M annapaTbl XHMHYECKOH T€XHOJIOTHH.

2.1. OcHOBHBIC IOHATHS U ONPEEICHUS B TEIIONEpeaaye.

OCHOBHBIE TEIJIOBBIE MPOLECCHl B XUMHYECKONW TEXHOJOTMU: HAarpeBaHUE U OXJIAXACHHUE,
KOHJICHCALIMS NTapOB U UCIIAPEHUE KUKOCTEH.

CranuoHapHBli M HECTAlMOHAPHBIM IEPEHOC TEIUIOThl. TeMmieparypHoe 1ojie, TpajueHT
TEMIEpaTypbl M TEIUIOBOW IMOTOK; TeIlonepeaya W TeIulooTaavya. [eMIeparyponpoBOJHOCTh —
TEIJIONHEPLIMOHHBIE CBOICTBA CPEIbI.

2.2. Ilepenoc sHepruu B popme TemaoThI.

TemoBoii 6anaHc Kak YaCTHBIN cydaid SHepreTudeckoro dananca. OnpeneneHne TeroBOr Harpy3Ku
anmapara Mpy U3MEHEHUHU U 0e3 U3MEHEHHUS arperaTHoro CocTosiHus. Pacxon TeroHocurenei.

HuddepennnanpHoe ypaBHEHHE ITEpEHOCa YHEPTUN B GopMe TEIUIOTHI, ypaBHeHHe Dypre-Kupxroda
U TETUIOMPOBOTHOCTH.

CranuoHapHbIi IEPEeHOC TEIUIOTHl 4Yepe3 IUIOCKME U IIMHApuuyeckue cTeHku. CoueraHue
MEXaHHM3MOB MEPEHOCa TEILIOTHI (TEIJIONPOBOIHOCTH, KOHBEKIIUHU, H3ITYUCHHUS).

KoHBekTHBHBIM IIEpeHOC TEIUIOTHL. be3pa3mepHble InepeMeHHble — uyucna Hyccenbra, Ilekie,
[Tpanntns, I'pacroda, @ypre. Pacyer ko3pGUIIMEHTOB TEMIOOTAA4YM MPU BBIHYKIECHHOW M €CTECTBEHHOU
KOHBEKIINU.

TennmooOmeH npu u3mMeHeHuu arperaTHoro coctostuus. Konnencanus napos. @opmyna Hyccenbra.
TernnooOMeH npu KUIEHUH.

PaguantHelii TeruionepeHoc. B3amMHoe wu3nydeHue Ten. PaauaHTHO-KOHBEKTHMBHBIN TEPEHOC
TeIoThl. PacueT moreps TEMJIOTHI anmaparaMy B OKPYKAIOIIYIO Cpely M TeIuioBoil uzonauuu. OCHOBHOE
YPaBHEHHUE TEIUIONEPEIayH.

2.3. Temonepeiaya B MOBEPXHOCTHBIX TEILIOOOMEHHUKAX.

Tennonepenaya B MOBEpXHOCTHBIX TEINIOOOMEHHUKAX. AVINTUBHOCTh TEPMUUECKUX COMTPOTUBIICHHH.
Cpennsist nBrKylias cuia temionepenayn. Onpenenenne cpeAHen ABMKYIIEeH CHIIbI B annaparax pa3inuHbIX
KOHCTpYKUMH. B3aumMHOe  HampaBiieHMe  JBWKEHUS  TelsloHocutened. Pacder  moBepxHocTH
TEMI1000MEHHUKOB.

CriocoObl 10/1BO/Ia M OTBOJA TEIUIOTH B XUMHUYECKOW TeXHoJoruu. TpeboBaHUs, NpeabsBIsSeMble K
TerioHocuTensiM. OOG0rpeB BOJISIHBIM MapOM, BHICOKOTEMITEPATYPHBIMU OPTraHUYECKUMHU TEIJIOHOCUTENSIMH,
TOMOYHbIMA  ra3zamu. CnocoObl  3mekTpooOorpeBa. OTBOJA  TEMJIOTHI  BOJAOW, BO3AYXOM H
HU3KOTEMIIEPATYPHBIMH TEIIJIOHOCUTEISIMHU.

TennooOMeHHble — ammapaTel; uX  kiaccudukanusa. OCHOBHBIE — THUIBI  MOBEPXHOCTHBIX
TEII000MEHHUKOB (TpyOuaThle, MJIACTUHYAThIE, amnmapaThl ¢ MEpEeMEUIMBAIONIMMH YCTPOWCTBaMU U T.JI.)
CMmecHuTenbHbIE  TEMJIOOOMEHHUKH: TPAJMPHH, KOHAEHCATOPbl CMeleHHs. BbiOop onTHMaibHBIX
KOHCTPYKIMH W  YCJIOBHHM OKCIULyaTallud TeIJIOOOMEHHbIX ammapatoB. (OCHOBHbIE TEHACHLUU
COBEpPILIEHCTBOBAHUS TEIUIOOOMEHHBIX alIaparoB.

Pasznea 3. Ilpouecchl u annmaparsl pa3iejleHUs TOMOTeHHbIX CUCTEeM (OCHOBHBbIE MACCOOOMEHHbIE
NPOLecchl).

3.1._ OcHOBHBIC IOHATHS U ONIPEJICIICHUS B Maccolepeaade.

Knaccudukanus mporeccoB MaccooOMeHa. OcCHOBHBIE TMOHATHA M ompeneneHus. Ilpomeccsl co
CBOOOTHOM U (PUKCHPOBAHHOM rpaHUIe pa3ena ¢a3 u ¢ pa3aessonieit (a3pl meperopoaKoi (MemMopaHoit).
Hocurenu u pacnipenensemsie BemectBa. CriocoObl BIpaKeHHs cocTaBa (as.

OU3NKO-XUMUYECKUE OCHOBBI MAaCCOOOMEHHBIX MpoIieccoB. PaBHOBECHBIE YCIOBHS U OMNpE/esieHne
HanpaBlIeHus TnepeHoca BemecTBa U3 (asel B ¢aszy. Koadounmentsr pacnpenenenus. [lonstue o
Maccorepeiaye 1 MaccooTaaue.
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KoHleHTpanimonHoe 1moiie, TPagueHT KOHICHTpAIMH, OOIMUNA U YACNbHBI TIOTOK MAacCCHhI.
MonexynspHas 1udPy3ust B KUAKOCTAX, razax (mapax) ¥ TBEPABIX TeJax.

3.2. MexaHU3MBbI [IEPEHOCA MACCHI.

VYpaBHeHHE HEPa3pPbIBHOCTH ISl IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepennnanbHoe ypaBHEHHE KOHBEKTHBHOTO IIEPEHOCA MACCHl B OMHAPHBIX Cpeliax.

Judy3roHHBIN TOTPaHUYHBIA CIIOH; TPO(HIN KOHIIEHTPALMK U CKOPOCTEH B IMIOTOKAX.

Koadduunentst maccootnaun. OCHOBHbIE MOZAETbHBIC MPEICTABICHUS O MEXaHHU3ME MAaCCOOTJauH.

MopenupoBanrue KOHBEKTHBHOTO MaccooOmeHa. Yncia Hyccenbra, Ilekne, [Ipanatns, @ypwe u ap.,
uX (U3UYECKHI CMBICI, aHAJIOTHH C TEIUIOBBIM MOJ00MEM IMPUMEHUTENBHO K ra3aM U >KUIKOCTSAM. Pacuer
K03 PHUIMEHTOB MaccoOTJaud B ammaparax pas3IHuyHbIX THUIIOB II0 YPaBHEHUSAM C Oe3pa3MepHBIMH
MEePEeMEHHBIMH.

Macconepenaga. OcHOBHOE ypaBHeHUE Maccorepenadd. CoOoTHOIIEHHE MEXay KodphHUIIMEeHTaMH
Maccornepeiayd M MacCoOTHaud, aJJUTUBHOCTb IU(PY3UOHHBIX compoTuBieHu. WHTeHCHpuKanus
Maccornepeiayn IMyTeM BO3ACHCTBHS Ha JIMMUTHPYIOLIYIO CTaIUIO.

Bnusinue ycnoBuii (TeMreparypbl, JaBieHHs, KOHIEHTpAllMii) HAa HalpaBJIeHHE MaccollepeHoca Ha
npuMepax adcopOIuK; MPUHLIUIIBI BEIOOpa a0COPOSHTOB.

3.3. ®azoBoe paBHOBECHE.

MarepuanbHblii OaJlaHC HENPEPHIBHOIO YCTAHOBHUBIIETOCS IpOLECCa MPU Pa3IMYHBIX CHOco0ax
BBIPXXEHHS COCTaBOB (a3 U MX PacX0JI0B; ypaBHEHUS pabOUuX JTUHHM.

[IpenenpHbIe KOHIEHTPAIMH PACIPEIEIIIEMOr0 KOMITOHEHTA B OTIAIOIICH 1 H3BJIEKaromel (hazax s
MPOTUBOTOYHBIX TPOIEcCCOB. MaKcUMajabHO BO3MOXKHAsI CTEMEeHb M3BICYEHUSA, MHUHUMAIbHBIA U
ONITUMAJILHBINA PAaCXO/Ibl H3BIIEKAOLICH (ha3bl.

3.4. Meto/ibl pacuera pa3MepoB MaCCOOOMEHHBIX KOJOHHBIX allaparos.

Pacuer momepeuyHOro cedeHus: (Auamerpa) KOJOHHBI, IMPENENbHO JOMYCTHMAas W SKOHOMHUYECKU
ONTHUMAJIbHAS CKOPOCTHU CIUIOMIHOHN (ha3bl.

PanmoHaibHBI BBIOOP B3aWIMHOTO HAIpaBJICHUS [BIKCHUS (a3 M OpraHu3aldd IMOTOKOB B
MaccOOOMEHHBIX ammaparax. Pacder MacCOOOMEHHBIX MPOIECCOB W amnmapaToB [UIsl CUCTEM C OJHUM
pacripenenseMbiM KOMIIOHEHTOM. OCHOBBI pacyeTa BHICOTHI MACCOOOMEHHBIX allapaToB ¢ HEMIPEPHIBHBIM H
CTYINEeHYaThIM KOHTakTOM (a3. J[Ba OCHOBHBIX METOJIa pacyeTa: Ha OCHOBE KOI(PPHUIIMEHTOB Macconepeaayu
¥ Ha OCHOBE TMOHATHUS TEOPETUYECKOW CTyNeHHU pasneneHus. [loHsATHe Yucia eIuHHIl IEPEeHOCa U BBICOTHI
enquHUIBl TiepeHoca. dDaktop Mmaccomepenaun. CpemHsis IBUXKYIIas CHiIa Maccomepenauyd. BiusHue
IPOJOJIBHOTO TepeMelINBaHusl Ha CpPEIHIO JBIKYIIYI0 CHIIy Maccomnepenauyd. [Ipomenypa pacuera,
OCHOBaHHasi Ha 00beMHBIX Kod(dduimeHTtax maccomepenaun. ['paduueckuii ¥ aHATUTUYECKHH METOIBI
pacuera.

Pacyer BBICOTBI MacCOOOMEHHBIX amnmapaTOB CO CTYNEHYAThHIM KOHTAakTOM (Ha3. DPPeKTUBHOCTD
cryneru mo Mapdpu. Cesa3b uncna euHuI] nepenoca u JokansHoro KIIJ[ crynenu mo Mapdpu. UncneHHbii
pacueT «OT CTYNEHH K CTYNEHU» M ero rpaduueckas MHTEPIIPETALHs C UCIOJIb30BaHUEM «KHHETUYECKOU
auHUMY. YueT cTpykTypsl moTokoB u KII/] rapenku. Oco6eHHOCTH pacuera TapeabuyaThiX KOJIOHH Ha OCHOBE
MOHSTHUST TEOPETHUECKON Tapenku. Uucno AeMCTBUTENBHBIX U TEOPETUYECKUX Tapenok. Dh(eKTUBHOCTH
TapesKHu.

PanmonaneHplii BRIOOp B3aMMHOTO HAMpaBlIeHUs [BIKEHUS (a3 M OpraHU3allid MOTOKOB B
MaccOOOMEHHBIX alllaparax.

3.5. A6copbuus.

OOmre MPUHIUIBI YCTPOWCTBA M KIACCH(UKAIMS armaparoB JJIs MacCOOOMEHHBIX MPOIIECCOB B
cucreMax "ra3(map)-xKuakocts". OcoOEHHOCTH KOHCTPYKIIUI abcopOepoB.

OcHOBHBIE THUTIBI M OOJIACTH TIPUMEHEHHsT aOcopOepoB: HacalOYHBIE W Tapelb4yaTble KOJOHHBI,
anmapaTthl CO CIUIONIHBIM M CEKIIMOHHPOBAHHBIM 0apOOTaKHBIM CIIOEM, ammapaThl ¢ JUCIEPTUPOBAHUEM
KHUJTKOCTH.

Cxembl abCOpOIIMOHHO-1ECOPOIIMOHHBIX YCTAaHOBOK C BBIJCIIEHHEM H3BJICUEHHOTO KOMIIOHEHTA U
pereHepanueit abcopOeHTa (1ecopOrneil mpy MOBLIIIICHHOW TeMITepaType, MOHKEHUEM JaBICHUS, OTAYBKOM
WHEPTHBIM HOCUTEIIEM).

3.6. Juctrwuisaius. Pektudukanus.

Paznenenue quCTUILUISIIIMEH )KUIKMX TOMOTEHHBIX CMECEH U COKMIKEHHBIX Ta30B; 00JIACTH IPUMEHEHHUS
¥ OCOOCHHOCTH TIPOBE/ICHUS TPOLIECCOB TIPU PA3ITMIHOM JaBIICHHH.
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[TapoxuIKOCTHOE paBHOBECHE JUIsl CUCTEM C IIOJHOM U OTPAaHUYECHHON B3aMMHOM pacTBOPUMOCTBIO U
€ro BIMSHHE Ha BO3MOXXHOCTh pa3/ieJIeHHs] KOMIIOHEHTOB IUCTHULIIMOHHBIMM MeTonaMu. Pacuer
paBHOBECHS JIJIS HIeaTbHBIX OMHAPHBIX CMECEH.

[Ipocras u ¢pakuoHHas NeperoHka; neperoHka ¢ Aeduiermanueir. MatepuaibHblid OanaHC, pacder
BBIX0/Ia MMPOJYKTA M €r0 CPETHET0 COCTaBa MPH MeperoHke OnHapHBIX cMeceil. CxeMbl ycTaHOBOK. TerioBsie
OaslaHCBI U pacyeT pacxoJ0B TEIUIOHOCUTENIEH JIJIsl 3TUX MPOLIECCOB.

Pextudukanms. OU3UKO-XMMUYECKHE OCHOBBI M OCOOCHHOCTH YCIOBUH IPOBEICHUS IPOIECCOB.
CxeMbl YyCTaHOBOK ISl HEMIPEPHIBHOM U MEPHOINYECKON peKTH(HKauu OuHapHbIX cMeceid. OcoOeHHOCTH
YCTPOMCTBA ammaparoB (HAcCaJOYHBIX M TapelbyaThlX KOJIOHH) W BHIOOpAa PEXHUMOB HX pabOThl MpuU
pextudukamnym (o cpaBHEHUO ¢ abcopoumeii). OCOOCHHOCTH YCTPOMCTBA U BApUAHThI PA0OTHI HCTIApUTEINEH
U 1edIerMaTopos.

MogenupoBaHie U pacueT MPOIECCOB M amlapaToB MPH HENPEPHIBHOW peKTU(UKAINH OMHAPHBIX
cucteM. OCHOBBI YUCIIEHHOTO U IpadoaHaIMTHYECKOro MeToJ0B. MaTepuanbHblii Oananc. Paboune nuHuu.
Onpenenenne MUHUMAIbHOTO W pabouero ¢ermMoBoro ymcia. TeruioBold OalaHC M pacyeT pacxoJ0B
TeruioHocuteneil. [IpuHIUIBl TEXHUKO-3KOHOMUYECKOM ONTUMU3ALUU MIPH pacuere pabodero ¢ierMoBoOro
4HClla, Pa3MEPOB anmnaparypbl U 3Heprerudeckux 3arpaT. OCHOBBI pacyeTa TapeiapyaTblX M HAacaJOUYHBIX
PEKTU(DUKAIIMOHHBIX KOJIOHH.

Paznen 4. Ilpomecchl W anmapatrbl pas3/ieleHHsI TeTepPOreHHbIX CHCTeM (OCHOBHbBIE
rUJpoMexaHu4vecKue npoueccol).

4.1. Pa3eneHue reTeporeHHbIX cucteM. OCHOBHBIE TTOHSITHSL M METOJIBI.

Krnaccudukanus uaKuxX U ra3oBbIX T'€TEPOTCHHBIX CHCTEM: CYCIIEH3HH, dMYJIbCUU, MEHbI, MbUIH,
TyMaHbl. MaTepHuaibHbIi 0anaHc IPOLECCOB Pa3/IelIeHNs [€TEPOreHHbIX CUCTEM.

Onenka 5((eKTHBHOCTH U BBHIOOP ONTUMAJBHBIX MPOIECCOB M ammapaToB A pa3JelieHus
reTEPOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

Pa3nenenue >XUIKUX W ra3oBbIX CHUCTEM B IOJIE CUJ TSXKECTH. Pacuer ckopoctell cBOOOJHOrO U
CTECHEHHOT'O OCaXICHUS TBEP/bIX YaCTHII IAPOOOPA3HOM U OTIUYHBIX OT Hee ()OPM B TOJIE CHUITBI TSKECTH.

[Ipouecchl oTcTanBaHus U YCTPOMCTBO anllapaToB pa3AeieHus CyCIEH3UM, SMYJIbCUN U IIbUIeH. PacueT
MOBEPXHOCTU OCAXKIEHUSA W MPOU3BOJUTEIBHOCTH OTCTOMHUKOB. YCTPOMCTBO W JEUCTBUE ILIMKIOHOB
(mpocThIX U 6aTapeiHbIX), THAPOLUKIOHOB.

4.3. TeueHue KHUJIKOCTH Yepe3 HEMOIBUKHbBIE 36PHUCTHIEC U TICEB/I00KMKEHHbIE CIIOU.

3HaueHue TUIPOJMHAMMKYU 3€PHHUCTBIX CJIOEB B Ipolieccax (HIbTPOBAHHUSA, TEIUIO- U MaccooOMeHa,
reTepOreHHoro karanusa M Jp. OCHOBHBIE XapaKTEPUCTUKH 3TUX CIIOEB: JUCIEPCHOCTb, YIEIbHAs
MOBEPXHOCTh, TIOPO3HOCTh, KBUBAJIEHTHBIN 1UaMeTp KaHajoB. PacueT ruapaBIndecKkoro CONpOTHUBIIEHUS
cios. I'mapaBiauueckoe COMPOTHBIIEHUE CJIOEB HACAZAOK MPOMBIIUICHHBIX Macco- MU TeII00OMEHHBIX
anmnaparos.

PexxuMbl TeueHusi MOTOKOB B HACAJOUYHBIX KOJOHHAX. ['MapaBIMyecKoe CONMpPOTUBIICHUE, SIBICHUS
MOIBUCAHUS, 3aXJICOBIBAHMS M HHBEPCUH (a3 U pacdyeT COOTBETCTBYIOIIUX CKOPOCTEH.

l'unpoauHamMuKa TCEBAOOKIDKEHHBIX (KUMSAMIMX) cinoeB. O0MacTh MPUMEHEHHsI TICEBIOOKUKECHHUS.
OcCHOBHBIE XapaKTEPUCTUKU TICEBIOOKUKEHHOIO COCTOSIHMS. [ 'mapaBiumdeckoe comportuBieHue. Pacuer
CKOpOCTEH MCEeBI00KIKEHUSI U CBOOOJHOTO BUTAHUS, BBICOTHI NCEBAOOKMKEHHOTO cios. OHOpOJHOE U
HEOJIHOPO/IHOE TCEBAOOXKMKeHHEe. OCOOEHHOCTH ICEBIO0KIKEHUS MONUIUCIEPCHBIX cioeB. [IHeBMO- u
TUAPOTPAHCIOPT 3€PHUCTHIX TBEPbIX MAaTEPHATIOB.

4.4, ®unbTpOBaHKWE CYCTIEH3UN M OYMCTKA Ta30B OT MBLICH.

Crnenduka MoBeieHUs 0Ca/IKOB KaK 36pHUCTBIX CIIOEB: CKMMAaEeMble U HEC)KUMaeMble 0CaIku. Buabl
(GUIBTPOBAIBHBIX NEpPeropoAok. MakTopbl, BIAMSIOMNIME HA CKOPOCTh (puibTpoBaHus. OUIbTpOBaHUE MpPU
MIOCTOSIHHOM ~ CKOPOCTH  (PMIBTPOBaHMA. OKCHEPUMEHTAIbHOE ONpEeAEICHUE KOHCTAaHT ypaBHEHHUS
¢unbTpoBanus. Kinaccuduxaiys u ycTpoiicTBO OCHOBHBIX TUIIOB HEITPEPHIBHO U MEPUOINYECKU PAaOOTAIOIINX
GMIBTPOB U PUABTPYIOUINX LIEHTPUPYT.

4. O0beM y4eOHO JUCHMIIIIMHBI.

Beero Cemectp
Buj yue6Hoii padoThl > 6
3E Alf[all. 3E Al:lall 3F Al:lan
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OO0mast TpyT0€MKOCTh TUCIIUTUTHHBI 12 432 6 216 6 216
KonTakTHasi padora - ay1uTOpHbIE 11 40 0,44 16 0,66 24
3aAHATUA
Jlexun 0,44 16 0,22 8 0,22 8
Jlaboparopusbie paboTs (JIP) 0,22 8 - - 0,22 8
[Tpaktrueckue 3ansatus (113) 0,44 16 0,22 8 0,22 8
CamocrosiTejibHas padoTa 10,4 374 531 191 5,08 183
CaMocTosTeTbHOS U3YUeHUE Pa3/IeioB 104 374 5,31 101 5,08 183
JUCHUILINHBI
Buabl KOHTPOJIA:
IK3aMeH 0,5 18 0,25 9 0,25 9
KonTakTHas paboTa - mpoMeKyTodHast
aTTecTalus 0,5 0.8 0,25 0.4 0,25 0.4
[ToaroToBKa K 9K3aMeHy 17,2 8,6 8,6
Buj nTOroBoro KOHTpoOJIs: JK3aMeH JK3aMeH
Beero Cemectp
Buj y4eOHoii padoThI > 6
3 Actp. 3 Actp. 3F Actp.
q, q, q,

OO01mast TpyT0eMKOCTh TUCITUTUTHHBI 12 324 6 162 6 162
KonTakTHasi padoTa - ayAuTOpHbIE 11 30 0,44 12 0.66 18
3aAHATHA
Jlexun 0,44 12 0,22 6 0,22 6
JlabopaTopHbie paboTsl (JIP) 0,22 6 - - 0,22 6
[IpakTuueckue 3ansatus (113) 0,44 12 0,22 6 0,22 6
CamocTrosiTesbHasi padora 104 280,5 5,31 143 2| 5,08 1357 2
CamocrosiTenbHOE U3yUE€HHE Pa3/IeIoB 104 | 2805 | 531 143,2 5,08 137,2
NUCIAILINHEBI 5 5
Buabl KOHTPOJIA:
IK3aMeH 0,5 13,5 0,25 6,75 0,25 6,75
KonTakTHas paboTa - mpoMeKyTodHast
arTecTranus 0,5 0.6 0,25 0.3 0,25 0.3
[ToaroToBKa K 9K3aMeHY 12,9 6,45 6,45
Bua uTOroBOro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTanus padoveil NPOrpaMmbl IUCHUIIITHHBI
«O01masa XuMHYecKas TeXHOJI0r s

1. Heab aucuMmiinHbl — GOPMUPOBAHKUE 3HAHUN B 00JIACTH pean3alliid XUMHUKO-TEXHOJIOTHIECKUX
IPOIIECCOB C YUETOM (PU3UKO-XMMHUYECKHX OCOOEHHOCTEH MPOTEKAIOIMX peakluid, BEIOOpa ONTHMAIbHBIX
YCIOBUM peau3yeMbIX IIPOLECCOB, BbIOOpa A((EKTUBHBIX PEAKTOPOB, MPHOOPETEHUS HAaBHIKOB B
COCTaBJICHUM MAaTEpUAIbHBIX M TEIUIOBBIX OaJlaHCOB, B pacyere IPOLIECCOB M PEaKTOPOB HA OCHOBE
MaTeMaTUYeCKOT0 MOJEIMPOBAHUs, IOJY4YeHHUS 3HAHUA B 00JAacTH pa3paboOTKU sHEprocOeperaroniux
XUMHUKO-TexHonornyeckux cucteM (XTC), OGe30TXOMHBIX M MaJOOTXOJHBIX TEXHOJOIMHA Ha MpHMepe
COBpPEMEHHBIX IIPOU3BO/ICTB.

2. B pe3yabTarte H3y4eHHsl TUCHMILIMHBI 00y4AIOIIHMIACH T0JI2KeH:

Obaaoams cleqyOIMUMU KOMIETEHIMSIMA U UHAUKATOPaMH UX JOCTUKEHUS:

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

3namy:

— OCHOBBI TEOPUHU XUMHUYECKUX MTPOLIECCOB U PEAKTOPOB;
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— METO/I0JIOTHIO UCCIEIOBaHUs B3aUMOICUCTBUSL XUMUYECKUX MPEBPAIICHUN U SIBIEHUI NIepeHoca Ha
BCEX MaCIITaOHBIX YPOBHSX;

— METOAMKY BBIOOpA peakTopa U pacyera mpolecca B HeM;

— OCHOBHBIC PEAKIIMOHHBIE MPOIECCHl K PEAKTOPHI XUMHUUECKOW U OMOTEXHOJIOTHH;

— OCHOBHBI€ TIPUHIIUIIBI OPraHU3ALMN XUMUYECKOTO MPOU3BOJICTBA, €r0 UEPAPXUUECKYIO CTPYKTYPY,
METO/Ibl OTICHKH (P PEKTUBHOCTH TPOU3BOJICTBA;

— OCHOBHBIE XUMHUYECKUE MTPOU3BOJICTRA.

Ymemn:

— paccyuTaTh OCHOBHBIE XapAKTEPUCTUKUA XUMHYECKOTO MPOolLIecca;

— BBIOpATh palMOHAIBHYIO CXEMY IIPOU3BOACTBA 33JJAHHOTO MTPOJIYKTA;

— OIICHUTh TEXHOJIOTHYECKYIO A (HEKTUBHOCTD MTPOU3BOJICTBA;

— BBIOpaTh 3((HEKTUBHBIN THUIT PEAKTOPA;

— MIPOBECTH PACUET TEXHOJOTMYECKHUX MMapaMEeTPOB JJIsl 3aJJAaHHOTO ITPOIIeCcca;

— ONPEJEIUTh MapaMeTPhbl HAMTYUIIIeH OpraHu3aIuy MPollecca B XUMUUECKOM PEaKTope.

Bnaoemsy:

— MeToJIaMH aHaJIN3a YPPEKTUBHOCTH PabOThl XUMUYECKHUX POU3BO/ICTB;

— METOJIaMH pacyeTa M aHajau3a MPoLIECCOB B XUMUYECKUX PEaKTOpax, ONpeaecHus
TEXHOJOTMYECKUX ITOKa3aTelIeH;

— METOJIaMH BBIOOPAa XUMHUUYECKHX PEAKTOPOB.

3. KpaTkoe conep:kaHue JUCHUILINHBI:

Paznen 1. Xumuueckasi TEXHOJIOTUSI 1 XUMHYECKOe MPOU3BOACTBO.

1.1. OcHOBHbBIE onpe/ae/ieHUsI U MOJI0KEHHS.

Xumudeckas TeXHOJIOTHs. OOBEKT XUMHUECKOM TEXHOIOTHH. MeXOTpacaeBOl XapaKkTep XUMHUYECKON
TEXHOJOTHHU. Pa3BUTHE XUMHUYECKUX MPOU3BOACTB M XHUMHUYECKON TEXHOJOTMH. MECTO XUMHUYECKOM
TEXHOJIOTMM B IIPOMBIIIUICHHOW cdepe W METOJI0OB XUMHUYECKOW TEXHOJOTHH B HEXHMHUUYECKHX OTPACIISIX
NPOMBIIUICHHOCTH. CHCTEMHBIN aHANIW3 CJIOKHBIX CXEM U B3aMMOJICUCTBHM JIEMEHTOB CXEMBbI — IMOHATHE U
coaepxkanue Metoia. dusznueckoe U MaTEMaTUYECKOE MOJICTIMPOBAHKE, OIIPEICIICHUE U OCHOBHBIE TTOHATHS,
WX MECTO B HMH)KEHEPHO-XMMHMUYECKHX HCCJIEIOBAHMIX U pa3paboTkax. MecTo W 3HAaYeHUE HATYPHOTO H
BBIUMCIUTENBHOT0 3KciepuMenTa. Cofiep:kaHue U 3a/1a4i y4eOHOro Kypca.

1.2. XuMun4yeckoe npou3BoaACTBO.

[ToHsATHE O XMMHYECKOM MPOHM3BOACTBE. MHOTO(YHKIIMOHAILHOCTh XMMHUYECKOTO MPOM3BOACTBA.
OO0mast CTpyKTypa XUMHUYECKOTO TPOu3BOACTBA. OCHOBHBIC MOJCUCTEMBl XUMHUYECKOTO MPOU3BOJICTBA.
OCHOBHBIE TEXHOJIOTUYECKHE KOMIIOHEHTBI XUMHYECKOTO MPOU3BO/ICTBA.

KadecTBeHHBIE M KOJMUYECTBEHHBIC TOKA3aTEeId XHUMHYECKOTO TMPOU3BOJICTBA: TEXHOJIOTHYECKHE,
SKOHOMHUYECKHE, IKCILTyaTallMOHHBIE, COI[UAIbHBIE.

1.3. CbipbeBble pecypcehl, BOa M JHEPIrusl B XUMUY€CKOM MPOU3BOICTBE.

Knaccudukanus ChIpbeBBIX PECYpPCOB IO pa3NUYHBIM MpH3HaKaM — (a30BOMY COCTOSHHUIO,
MPOUCXOKICHUIO, UCTOUYHUKAM. MuHepalibHOE ChIphe (PyAbl U TIOJE3HBIE HCKOMAaeMbI€), OpraHUYECKOe
MPUPOJIHOE CBHIphE (TOPIOYHME UCKOMAaeMble), PACTUTEIBHOE U JKUBOTHOE ChIPhE, BTOPUYHOE CHIPhE — HUX
UCIIOJIb30BaHUE U MyTU nepepaboTku. OCHOBHBIE COCOObI MEPBUYHOM 00pabOTKH ChIphbs (oOoramieHue,
OUHMCTKA, MOATOTOBKA K TPAaHCHOPTUPOBKE U mepepadorke). [loHsATHE, CYIIHOCTh U MPUMEPHI yrIIyOlIeHus
WCIIOJIb30BAHUS ChIPhs, KOMOMHUPOBAHUS TIPOU3BOJICTB M KOMIUJICKCHON NIEPEepadOTKHU CHIPbS.

3HaueHue U UCTOIb30BaHUE BOABI B XUMHUYECKHUX MPOu3BoAcTBax. VicTounuku Bonbl. TpeboBanus K
TEXHOJIOTHYECKOU 1 ObITOBOM BoJie. [IpoMbITIuIeHHAs! TOATOTOBKA BOJBI U METO/BI €€ OYUCTKH OT MPUMECEH.
OcHOBHBIE METOJBI KOHTPOII KadecTBa BOJABL. OJKOHOMHUS BOJOIMOTPEOJIEHHUsST B TPOHU3BOJICTBE.
Bo10000pOTHBIE CHCTEMBI.

Buibl 1 MCTOYHUKY SHEPTUU B XUMUYECKOW MPOMBIIITIEHHOCTH. MaciTaObl MOTPeOIeHUS U CTIOCOOBI
YMEHBIIIEHUsI dHEepreTudeckux 3arpaT. CymHOCTh W TPUMEPHI pEereHepalud W peKyleparud SHEpPruu.
DHEProTeXHOJIOTrHYECKHUE CUCTEMBI. BTOpUUYHbIE SHEPreTUYECKUE PECYPCHI.

Paspnen 2. Teopernyeckue 0CHOBbI XUMHYECKHX NIPOLIECCOB H PEAKTOPOB.

2.1. OcHOBHBIE ONIPEEICHUS U TIOJI0KEHUS.

OUBNKO-XUMUUYECKHE 3aKOHOMEPHOCTH XHMHYECKHUX TPEBPAIICHHH — CTEXHOMETPUUYECKHUE,
TepMOJMHAMHUYECKUEe, KuHeTHuueckue. [lokazarenn XMMUYECKOro MpeBpallieHus — CTENEeHb MpEeBpalleHHus,
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BBIXOJI IPOIYKTA, HHTETpaJIbHAd U JU(depeHIaIbHas CEIEeKTUBHOCTH, CKOPOCTH PEAKLUHU U MPEBPAILICHHS
peareHToB.

2.2. X¥IMHUYECKHE MPOLECCHI.

Omnpenenenue. Kiaccuduxanus XMMHYECKUX MPOLECCOB MO PA3IMYHBIM IPU3HAKAM — XMMHUYECKUM
(BUJ XMMHYECKON PEaKIUU, TEPMOIMHAMUYECKHIE XapaKTEPUCTUKH, CXeMa IpeBpalieHnii) U (ha30BbIM (UHCIIO
U arperaTHoe cocTosiHue ¢a3z).

I'omorenHsIil xumMuueckuii npouecc. OnpeneneHre U npuMepsl. BiinsHre XUMUYECKUX MPU3HAKOB U
yCIOBUH IPOTEKAaHUs Ipoliecca Ha ero nokasatenu. Crnoco0bl HHTEHCU(HUKALIUH.

[TonaTne ontumanpHbIX TeMiepatyp. OnTumMalibHble TeMIepaTypbl A1 00paTUMBIX U HEOOpAaTUMBbIX
9K30- U SHJOTEPMUUYECKUX PEAKLIUMN.

I'eTeporeHHsblil (HEKaTATUTUYECKU) XUMHUYEeCKui mporiecc. OnpeneneHue u npumepbl. CTpyKTypa
mporecca u ero cocrapistomue (craguun). Habmrogaemass CKOpOCTh XUMUYECKOTO TipeBpaiieHus. O6mactu
(peXuMBbl) IPOTEKAHUS MPOLIECCa, IUMUTHPYIOLIAs CTAIMSL.

I'eteporenHslii XUMUYECKHd Tporece "raz (KUIKOCTh) - TBepaoe". OOOCHOBaHUE, NMOCTPOCHUE H
aHaJIM3 MAaTeMaTHYeCKOM MoJaenu Ui peakuuid ropeHus (Monaens "okumaromascs cdepa') u
TOMOXUMHYECKON (Mozenb "¢ HeB3aumojehcTByromuM siipoM"). Habnrogaemast cKopocTh IpeBpalleHMUs,
BpeMs IPEBpALLEHHS U IIyTH UHTEHCU(UKALUY JUIs Pa3JInYHbIX o0acTel mpoTekaHus mporecca.

I'ereporennsiii xumudeckuil npouecc "raz (KUIKOCTh) - KUAKOCTh". OOOCHOBAaHUE, TOCTPOCHUE U
aHaM3 MaTeMaTudeckoi Mmosenu. Habmrogaemas ckopocTh IpeBpallieHus U 00J1acTH POTEKaHUs Mpolecca.
[lyt nHTEHCH(UKALMK AJI PA3IMUHBIX PEXUMOB IIpOLIECCa.

Karanutnueckuit npouecc. Onpenenenue, kinaccupukanus, IpuMepbl. ['eTeporeHHslil Katanus Ha
TBEpAOM KaranuzaTope. OOOCHOBaHME, IOCTPOCHHUE U aHAIN3 MAaTEMaTHUYECKON MOJIEIH HAa KaTAIMTUYECKOU
IIOBEPXHOCTH U B IOPUCTOM 3€pHE KaTayiuzaropa. HaOmronaemas CKOpOCTh NpeBpalleHuss U 00JIacTH
nporekanus npouecca. CTeneHb HCHOJIb30BaHUS BHYTPEHHEW mnoBepxHocTH. IlyTm uHTEHCHpUKauu
KaTaJIMTUYECKUX MTPOLIECCOB.

2.3. X¥MHUYECKHE PEAKTOPBI.

OmnpeneneHrue U Ha3HAYCHHE XMMUYECKOIO peakTopa. PeakToppl B XMMHMUYECKMX M HEXMMHMUYECKUX
oTpaciigiX MNpOMbIIUIEHHOCTH. (OO030p THUNOB XMMHMUYECKHUX PEAKTOPOB, HUX CTPYKTYPHBIE 3JIEMEHTHI
(peaklMOHHasl 30Ha, YCTPOMCTBa BBOJA U BBIBOJA, CMEILEHHs, Pa3/eeHUs] U pPacHpeleseHUs IOTOKOB,
TEMI000MEHHBIE 3JIEMEHTHI), OCHOBHBIE ITPOLIECCHI U SBJICHUS B HUX.

CucrtemaTu3aiys IpoleccoB B XUMHUECKOM pEaKTope MO MAcHITady MX MPOTEKaHMS: XUMHUYECKas
peaxuus, XMMUYECKUH Mpoliecc B 3JIEMEHTAPHOM 00beMe, IIPOLIECCH] B PEAKIIMOHHOM AJIEMEHTE U B PEaKTOPE
B 1IEJIOM, X B3aUMOCBS3b M MEpApXHUECKas CTPYKTypa MaTeMaTHUECKON MOJENN Ipoliecca B PEaKTOpE.
[IpumepsI npoiieccoB B pa3InYHBIX BUIaX XUMUYECKUX PEAKTOPOB.

Knaccugukarus npoueccoB B peakTopax Mo pasinyHbIM MPU3HAKaM - BUJ XMMHYECKOI0 Mpolecca,
OpraHM3aiys MOTOKOB PEareHTOB (CXeMma JBUKEHHS PEreHTOB 4Yepe3 pPEeaKkTop, CTPYKTypa IOTOKOB B
PEaKIIMOHHOM 30HE), OpraHu3alMs TeIUIOBBIX IOTOKOB (TEIUIOBOM pEeXHM, CXeMa TeIIo0OMeHa),
CTallMOHAPHOCTH MpoIiecca.

OO6ocHOBaHME U OCTPOCHUE MaTeMaTHYECKONH MOJIENH MPOLecca B peakTopax pa3iInyHOIo THIA Kak
CUCTEMBbl YpaBHEHHMIl MaTepHallbHOTO U TEIUIOBOrO OalaHCOB Ha OCHOBE JAHHBIX O CTPYKTYpe IOTOKa,
XUMHUYECKHX MTPEBPALLEHUX, ABJICHUSAX IIEPEHOCA TEIJIA ¥ BELIECTBA U UX B3auMoaencTeuu. CucremaTu3anus
U KJaccu(UKaIus MaTeMaTHYeCKUX MOJIENIEl MPOIIECCOB B pEaKTOpaXx.

W3oTepmuueckue Mpolecchl B XMMHUYECKOM peakTope. BiusHHe CTpyKTypbl MoToKa (MaeanbHOe
CMEIIIEHHE M BBITECHEHHE), CTAllMOHAPHOCTH Ipolecca (MPOTOYHBIM W MEepUOAUYECKUi), MapaMeTpoB U
yCIOBUH TNpOTEKaHUs Ipolecca (Temreparypa, KOHIEHTpalus, JIaBleHHE, O0bEM PpEaKIMOHHOW 30HBI,
BpeMsi), BUIa XUMUYECKOM peakiuu (pocTasi U ciaoxHasi, oOpaTumasi 1 HeoOpaTuMasi) U ee mapaMeTpoB Ha
npodMIM KOHUEHTpAIMi M MOKa3aTeNlu IMpolecca B peakTope (CTeneHb MPeBpalleHus, BHIXOJ MPOIYKTa,
CEeJIEKTUBHOCTH Tporecca). OcHOBBI pacuera mpouecca B peaktope. ComoctaBieHue 3()(QeKTUBHOCTU
IIPOLIECCOB B PEAKTOPaX, OMMCHIBAEMBIX MOJIEISIMHU HI€ATIbHOIO CMEIIEHNS U BBITECHEHUSI.

Heuzorepmuueckue mpouecchl B XUMHYECKHX peakTopax. OpraHuzanus TeIUIOBBIX IMOTOKOB H
PEXKMMOB B XUMHUYECKUX peakTopax. Pacnpenenenue remMneparypsl, KOHIIEHTPALMH U CTETIEHN IIPEBPAIlECHUS
B PEAaKTOpe B PEKHUMAX UJCAIbHOTO CMEUICHHs U BBITECHEHHS, aAladaTHYeCKOM U ¢ TeriooOMeHoM. CBs3b
TEMIIepaTypbl U CTENEHU IpeBpalleHus B aguadaTuyeckoM mporecce. CornocTaBieHne ¢ H30TePMUYECKUM
pexuMoM. Yuciio u yCTOWYMBOCTD CTAIIMOHAPHBIX PEKMMOB B PEAKTOPaxX UICATbHOTO CMEILIEHUSI.
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2.4. IIpoMBbIIIIEHHBIE XUMHUYECKHE PEAKTOPHI.

Ha KOHKpeTHBIX mpuMepax MNPEeIMETHO pPACCMAaTPUBAIOTCA NPOMBIIUICHHBIE PEAKTOPHI IS
MIPOBEICHUS TOMOTE€HHBIX, FETEPOT€HHBIX U KATATUTHUYECKUX MPOLECCOB — TUIIBI PEAKTOPOB, KOHCTPYKTUBHBIC
XapaKTePUCTUKU U OCOOEHHOCTHU PEeKMMa, 00JIaCTH UCTIOIb30BAHUS.

Pa3nea 3. XumMnueckoe npou3BoACTBO, KAK XUMHKO-TEXHOJIOTHYeCKasi CHCTeMA.

3.1. CTpyKTypa 1 ONMMCaHUE XUMHUKO-TEXHOJIOTUYECKON CUCTEMBI.

XHUMHYECKOE MPOU3BOACTBO Kak XuUMHUKO-TexHosorndyeckas cucrema (XTC). Ilonsatue cucremsl u
XTC. CocraB XTC: anemeHTsI, CBS3H, ojicucTeMbl. DneMeHThl X TC, KimaccuuKarus mo BULy MPOIECCOB
HazHayeHHto. TexHoioruueckue cBsa3u snaemMeHToB XTC (mortoku). IlocnmemoBarenbHasi, mapasienbHas,
pa3BeTBIIEHHAs, MOCIEN0BATENbHO-00BOAHAsA (Oaiimac), oOpaTHas (PEUMKI) TEXHOJOTHUYECKHE CBs3U. Mx
CXEMBbI U Ha3HAYCHHUE.

Omnucanue XTC. Buast mogeneit XTC - onucarensuble U rpaduueckue. OnucaTenbHble MOJEIHN -
XUMHYECKasi CXeMa U MaTeMaruyeckas Mojiens. [ paduueckue Moaenu - pyHKIMOHAIbHAS, TEXHOJIOTHYECKas,
CTPYKTYypHas U ipyrue (crenuanbHble) cxembl. HazHaueHue, npuMeHeHue U B3auMOCBSI3b MOJIEIIEH.

3.2. Anammuz XTC.

[lonstue, 3amaun u pesynbraThl aHanuza XTC - cocrosnue XTC, MarepuanbHBI M TEIUIOBOM
OanaHChl, TOKA3aTEIN XMMHYECKOTO IIPOU3BO/ICTBA.

CaoiictBa XTC kak cucTeMbl: B3aUMOCBSI3aHHOCTb PEKUMOB 3JIEMEHTOB, Pa3inyie ONTUMAIbHOCTU
3JIEMEHTa OJIMHOYHOI'O U B CUCTEME, YCTOMYMBOCTh U CYLIECTBOBAHUE CTALIMOHAPHBIX PEXXUMOB U JIp.

MatepuranbHblii M TETUIOBOM OanaHChl. MeToiMKa COCTAaBICHUS U pacyeTa MaTepUallbHbIX U TEIJIOBBIX
6ananco XTC u ee moxacuctem. OcobGeHHOCTH pacueTa OanaHCOB B CXeMax C peuukyioM. Dopmbl
MIPEJICTaBICHUS OAIAHCOB (TAOJHIIBI, TUATPAMMBI U JP.).

MartepuanbpHbiii  OanmaHc A7 MacCOOOMEHHBIX U PEAKIMOHHBIX DSJEMEHTOB. lcmonb3oBaHue
CTEXHOMETPUYECKHX, TEPMOJMHAMHUYECKMX U MeX(a3HbIX OaJaHCOBBIX cooTHomeHud. CTemneHp
HCII0JIb30BaHUs ChIPHEBBIX PECYPCOB.

DOHTATBNUIHBIN, SHEPreTHYecKuii (10 MOJHOW dHEepruM) U dKcepreTuueckuii 6amancel n KIIJI. HMx
COINOCTAaBIICHHE U UCTIOIb30BaHue B aHanu3e XTC.

3.3. Cunres XTC.

[Tonstue u 3amaun cuHre3a XTC. OcHoBHble 3Tamnbl pazpabotku XTC. Ponp marematnyeckux u
3BPUCTHUYECKUX METOOB.

OcHoBHble KoHUENUMH npu cuHTe3e XTC: MOJHOE HCIOIb30BAaHUE CHIPHEBBIX M IHEPIETUUYECKUX
pecypcoB, MUHUMH3AIUs OTX0/10B, ONTUMAaJIbHOE UCIOJb30BaHuE anmnaparypsl. X cogepxanue u crnocoOsl
peanuzanu. KoMOMHMpOBaHHBIE MPOM3BOJCTBA, COBMEIIEHHBIE MPOLECCHl, BTOPUYHBIE SHEPreTUYECKHE
pecypchl, HSHEProTeXHOJOTMYeckue cucrteMbl, mnepectpauBaeMble XTC, 3aMKHyTble, MalOOTXOJHBIE
IPOM3BOJICTBA - UX MOHATHSI, 0COOEHHOCTH U IPUMEHEHUE.

OAHOpPOJHBIE TEXHOJOTMYECKHE CXEMbl: CHUCTeMa pEeKYNEepaTHBHOIO TEIUIoOOMEeHa, CcHCTeMa
pa3fiesieHusT MHOTOKOMIIOHEHTHOM CMecCH, cUcTeMa pPEeakTopoB. OCHOBBI IOCTPOEHUS HMX ONTHUMAIbHOMN
CTPYKTYpBbI

Pasnen 4. IlpoMblnuIeHHbIe XMMHYECKHE IPOU3BO/ICTBA.

XUMUYEeCKHEe TPOM3BOJACTBA pacCMaTpUBAIOTCA MPEAMETHO Kak pealu3alus H3Y4YEHHBIX
TEOPETUYECKMX OCHOB XUMHUKO-TexHojormdeckux npoueccoB U XTC, KoHuenuuid MOCTPOECHHUS
BbicOKOd(p(ekTuBHON XTC. OCHOBHOI aKIEHT JenaeTcss Ha (PU3UKO-XUMHUUYECKHE OCHOBBI KOHIICTIIIHH
IIOCTPOEHHUS TEXHOJIOTUYECKOM CXEMBI NMPOU3BOACTBA M €ro nojcucTeM. IIpon3BoACTBO CEPHON KHUCIIOTHI.
[TpousBoacTBo aMmmuaka. [IponsBoicTBO a30THOM KucIOTHL. [Ipon3BoAcTBO cTHpOIIA.

Pa3nea 5. CoBpeMeHHbIe TEHICHIIUM B Pa3BUTHH XMMHYECKON TE€XHOJIOTHH.

Texyiee cocTosiHME XUMHYECKONW TMPOMBIIUIEHHOCTH B MHUPE M TEHJIECHUUU €€ pa3BUTHUS.
[lepcrieKTBHBIE MCTOYHUKU ChIpbsi U HHepruu. Kiactepuszauus XUMHUYECKON MPOMBIIIIIEHHOCTH.
CoBMernieHHble Tponecchl. ['mOkue W mepecTpanBaeMble TEXHOJIOTMYECKHE cxembl. HoBble XHMHKO-
TEXHOJIOTUYECKHE MPOLIECCHI M CIIOCOOBI MOTydeHHs! MPoyKToB. HaHoTeXHOMOTHS.

4. O0beM y4eOHOH TUCHUIIINHBI:

Buj yuedHoii padoTnl O0BbeM JUCHUIIINHBI
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3E Akan. | Acrp.
4. 4.

O01mas TpyA0eMKOCTb IV CHUITHHBI 7 252 189
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHSATHSI: 0,67 24 28
Jlexnun 0,22 8 6
ITpaktnueckue 3ansatus (113) 0,22 8 6
JlabopaTtopusie paboTs (JIP) 0,22 8 6
CamocrosiTesibHas pa6oTa 6,08 219 | 164,25
CaMOCTOSTEIbHOE H3YUCHHE PA3/ICIIOB JUCITUILIHHBI 219 164,25
Bua konTpos:
IK3amMeH 0,25 9 6,75
KonrtakTHas paboTa — MPOMEXKYTOUHAS aTTECTAIHS 0,4 0,3

0,25
IToaroToBKa K 3K3aMEHY 8,6 6,45
Bu HTOroBOro KOHTPOJIA IK3aMeH

AHHOTaNUs padoyeil NPOrpaMMbl JUCUUILIIHHBI
«CucreMbl ynpaBjieHHsl XUMHUKO-TEXHOJIOTHYEeCKMMHU MPOIECCAMM)

1. Heap aucuMnJaMHbI — JaThb 0a30Bbl€ 3HAHUS 10 TEOPUM CHCTEM YIPABJIECHUS XHMHUKO-
texHojornueckumu mpoueccamu (CY XTII), npuButh HaBbIKM M yMmeHus aHanu3a cBoucTB XTI, kak
00BEKTOB YIIPABJICHUS U IPAKTUYECKOTO IPUMEHEHUS TEXHUYECKUX CPEJICTB YIIPABICHHUS.

2. B pe3ysibTate n3yueHus JMCHUIIJIMHBI 00y4YAIOMIMIACS TOJIKEH:

Obnadamys cleAyIOMAMA KOMIIETCHIIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3namey:

— OCHOBHBIE [TOHSATHS TEOPUH YIIPABICHUS;

— CTaTHYECKUE U JMHAMUYECKUE XapaKTEPUCTUKN OOBEKTOB YIIPABJICHHUS;

— OCHOBHBIE BU/IbI CUCTEM aBToMaTHueckoro ynpasieHus (CAY) 1 3aKOHbI peryIupoBaHus;

— tunoBble CAY B XUMHUYECKOW IPOMBIILIJIEHHOCTH;

— METOJBI U CPEJICTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTUYECKUX NTaPAMETPOB;

— ycroituuBocth CAY;

— OCHOBHBIE TNOHATHA O HenuHEeHbIX CAY, penedHBIX CHCTEMax, JIOTMYECKHX aJIroOpuTMax
YIIPABJICHUS, ATANITUBHBIX U ONTHUMAJIBHBIX CUCTEMAX YIIPaBICHUS.

Ymemy:

— OIpeNEeNsATh OCHOBHBIE CTATUUECKNE U TMHAMUYECKHE XapaKTEPUCTUKA OOBEKTOB YIIPaBJICHHUS;

— BBIOMpATh PAllMOHATIBHYIO CUCTEMY PETYIMPOBAHUS TEXHOJIOIMUYECKOT0 IPOLIEcca;

— OIIeHUBaTh ycTOWYUBOCTh CAY;

— BBIOMpATh KOHKPETHBIE TUITbI TPUOOPOB /it AuarHocTuku X TTI.

Braoemy:

— METOJaMHM TEOPUHM aBTOMATHYECKOTO pEryJMpOBaHUs, OpPraHU3allid M pacdyera CHUCTEM
ONTUMAJIBHOTO YIIPABJIEHUS MIPOLIECCAMH XUMHYECKOW TEXHOJIOTHH.

3. KpaTkoe coep:kaHue JMCHUIINHBI:

Pazgen 1. OcHOBHbIE NOHATHSA YIPABJIEHUS] XUMHKO-TE€XHOJIOTMYeCKUMH MPOLeCcCaMu.

3HaueHWEe aBTOMAaTHUYECKOIO YIPAaBIEHUsA U1 Pa3BUTHA XMMHYECKOM IPOMBINUICHHOCTH.
Oco6eHHOCTH YIpaBiIeHU XUMUYECKUM MPEANIPUIATHEM U XUMUKO-TEXHOJIOTHYECKUM Mpo1ieccoM. TeXHUKO-
SKOHOMMYECKUN 3P PeKT BHEAPEHUS aBTOMATU3UPOBAHHBIX CUCTEM YIIpaBiieHus. Poib crcTeM yripaBieHUs B
oOecrieyeHUH 0€30IaCHOCTH XHWMHYECKOTO MPOM3BOJCTBA M OXpaHbl OKpyxkaromeil cpernsl. OCHOBHBIE
TepMHHBI U ompeneneHus. Mepapxus ympasnenus. OCHOBHbIE NMPUHLMIIBI yrpaBieHus. Knaccudukanus
cucteM ynpasieHuss OyHkiuoHanbHast crpykrypa CAY. Ilokazarenu kauecTBa yrpaBiIeHHUs.

Paznen 2. OcHOBBI TEOPHU ABTOMATHYECKOTO YIIPABJIEHHS.

Marematnueckue wmonenn CAY. [lunamuueckue xapakrepuctuku CAY. Hcenonb3oBaHue
orepanMoHHoro ucuncienus st ananuza CAY. Tunosele tuHaMuueckue 3BeHbsl. BpeMeHHbIe U YacTOTHbBIE
XapaKTEePUCTHKH. DKBUBAJICHTHbIE TPe0Opa30oBaHUsl CTPYKTYPHBIX CXeM. YCTOHUnMBOCTh JuHEHHBIX CAY ¢
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oOpartHO# cBs3bI0. Kiaccugukaius 1 OCHOBHBIE CBOWMCTBA OOBEKTOB YHpaBieHHS. MeTobl OmnpeaeieHus
CBOICTB 00BEKTOB yIipaBieHHs. OCHOBHbBIE 3aKOHBI PEryIUpoBaHusl. Perynsaropbl Ha OCHOBE HCKYCCTBEHHBIX
HelpoHHbIX cerell. LludpoBbie M pobOacTHBIE cuCTeMBbl yrpaBiieHHs. BbIOOp 3akoHa peryaupoBaHHsS H
ONpeJIeJICHUE ONTUMAJIbHBIX [aPAMETPOB HACTPOUKHU IIPOMBIIUICHHBIX PETYISATOPOB.

Paznen 3. U3MepeHue TEXHOJIOTHYECKHUX MapaMeTPOB XHMHUKO-TEXHOJOTHYeCKOro nmpoiecca.

locynapcTBeHHast cucTeMa MPOMBIIUIEHHBIX NPUOOPOB M CpeAcTB aBToMmaruszanuu. OCHOBHBIE
TEPMHUHBI U ONPEIEIICHUs METposioruu. Mertoabl usmepeHuil. CpencTBa M3MEPUTEIbHOW TEXHUKH, HX
CTaTMuYeCKHe W JUHamuueckue cBoiictBa. [lorpemnoctu uzmepenuit. CrnocoObl nepeaaun nHGOpMauu Ha
pacctostnue. Opranuzauus JuctaHuroHHOM nuarHocTuku XTII. M3mepeHne OCHOBHBIX TEXHOJOTHMYECKUX
[IapaMeTpOB: JABICHUs, TEMIIEPATYPhl, pacXoja U KOJIUYECTBA, YPOBHS JKUJIKOCTH U CBITYYMX MaTE€pHAJIOB,
cocTaBa U GU3HKO-XMMHUYECKUX CBOMCTB BEIECTB.

Paznen 4. OcCHOBBI NPOCKTHPOBAHUSI ABTOMATHYECKHMX CHCTeM YIPABJIECHHS XMMHKO-
TEeXHOJIOTH4eCKMMH NPOoLeCcCaAMM.

Ocob6ennoctu ympasnenust XTII. PerynupoBanue OCHOBHBIX TEXHOJOTHYECKUX IapaMeTpPOB:
pacxoja, JaBieHus, Temneparypsl, ypoBHs, pH. Texuunueckue cpenctsa CAY. OcHOBHbIE Pa3HOBHIHOCTH
YIOPABJSIIOIUX  YCTPOUCTB. THIIBI, XapakTEpUCTUKM M pPACUET HCIOJIHUTEIBHBIX MEXaHU3MOB W
perynupyoomux oprasoB. OdopmieHue MNPOEKTHOrO 3aJaHUs HAa aBTOMATHU3AIMIO TEXHOJOTHYECKOIo
npouecca. Beibop Touek uaMepeHus, KOHTPOJIs, YIPaBISIEMbIX [TapaMETPOB U YIPABIISIIOIINX BO3/AEHCTBUM.
CrangapThl U yclIOBHbIE 00O3HaueHusi Aisi TexHoiormdeckux cxem. OcHoBuble cBenenuss 00 ACY TII B
xumuueckoi npomeinuieHHOCTH. [Ipumepst ACY TII B xuMudeckoil mpoMbIiiieHHOCTH. OCHOBHBIE BBIBObI
1o kypcy. CoBpemennsble TeHaeHuuu B pazsutuu CY XTIL

4. O0beM y4eOHOH TUCHHUILINHBI:

O0beM TMCUMTLTHHBI
Bup y4eOHoii padoThI Axax, | Actp.
3E
4. 4.
O0masi Tpy10eMKOCTb JUCHUIIIIMHBI 5 180 135
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 0,33 12 9
Jlexmun 0,11 4 3
[TpakTnueckue 3anstus (I113) 0,11 4 3
JlabopaTtopusie padoTs (JIP) 0,11 4 3
CamocrosiTesibHas padora 4,42 159 119,25
CamocCTOsITeTbHOE U3YUCHHE Pa3/IeNIOB AUCITUTLIMHBI 4,42 159 | 119,25
Bua konTpoJs:
DK3aMeH 0,25 9 6,75
KoHTtakTHas paboTa — MpOMEXYTOYHAs aTTeCTalHs 0,4 0,3
0,25
[ToAroToBKa K 3K3aMEHY 8,6 6,45
Bu1 HTOroBOro KOHTPOJIA IK3aMeH

AHHOTaNUs padoyeil MPOrpaMmMbl AUCHUIIIMHBI
«MopaenupoBaHue XUMHKO-TEXHOJIOTHYECKUX MPOLECCOB)

1 Heap AucuMIIMHBI — TpHOOpeTeHNe 0Aa30BBIX 3HAHUIN MO OCHOBHBIM pasjieliaM Kypca, a TaKkKe
YMEHUH W TPAKTHYECKUX HABBIKOB B OO0JACTH MOJCIHPOBAHUSI XWMUKO-TEXHOJIOTHYECKUX TIPOIECCOB,
HCIIOJIb3YEMBIX IPU PEIICHUN HAYYHBIX U MPAKTUYECKHUX 3a/1a4.

2. B pe3yabTrare n3y4yeHUus JUCHHMILIMHBI 00y4YAI0IIUACH T0JIKEH

Obaadoame cleayOIIMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTIOCTHIKEHUS:

OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.3;
OIIK-5.5; OIIK-5.6; OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.14; OIIK-4.16

3namy:

- METOABl  TIOCTPOCHHUS  OMIHUPUYECKHX  (CTATUCTUYECKHX) H  (U3UKO-XUMHUYECKUX
(TeopeTHdecKux) MoJIeNe XUMHUKO-TEXHOJIOTHIECKHIX MPOIECCOB;

91



- METObI UACHTU(PHUKALIMA MATEMATUIECKUX ONMCAHUH TEXHOJIOTHYECKHX MPOLIECCOB HA OCHOBE
AKCIEPUMEHTAJIbHBIX 1aHHBIX;

- METO]Ibl ONTUMHU3ALUN XUMUKO-TEXHOJIOTHUECKUX ITPOLIECCOB C IPUMEHEHUEM SMIIUPUUECKUX
u/unu GU3NKO-XUMHYECKUX MOJICIICH;

Ymems:

— IIPUMEHSITh U3BECTHBIE METO/1bI BBHIYUCIUTEIBHON MaTEMATUKU M MaTEMaTUYECKOM CTAaTUCTUKU
JUId PEUIeHHs KOHKPETHBIX 3aJad pacyera, MOACIMPOBAHMSA, HIECHTHU(PUKALMKM M ONTUMHU3ALUM IPU
UCCIIEI0BAHNM, IPOCKTUPOBAHUU U YIIPABICHUH IIPOLIECCAMU XUMUYECKOU TEXHOJIOIMH.

- HCIIOJIB30BATh B CBOEH NPAKTUYECKOM JAEATEINBHOCTH IS JOCTHKECHHUSI 3TUX LIEJIEH U3BECTHBIC
IIAKEThI MPUKJIAJHBIX IPOIPaMM.

Braoemy:

- METOAaMU MaTeMaTUYeCKON CTaTUCTUKHU /7151 00pabOTKM Pe3yIbTaTOB aKTHBHBIX M TACCUBHBIX
JKCIIEPUMEHTOB;

- METOAAMHU BBIYMCIMTEIBHON MaTeMaTUKU JUIs pa3pabOTKH M peanu3aliyd Ha KOMIIbIOTEpax
QITOPUTMOB MOJIETIMPOBAHNUSA, UICHTU()UKALMU U ONITUMU3ALMH XUMUKO-TEXHOJIOTHYECKHUX IPOLIECCOB.

3. Kpartkoe cogep:xanue JTUCUMILIHMHbBI

Tema 1. OcHOBHBIE NOHATHS.

OCHOBHbBIE NPHUHLHUIBI KOMIIBIOTEPHOTO MOJEIMPOBAHUS XMMHKO-TEXHOJIOIMYECKHX IPOLECCOB
(XTII). MaTemaTtndeckue SMIUPUYECKIE U MaTEMaTHIECKUE (PU3UKO-XMMUYECKIE MOJEITN U KOMITBIOTEPHOE
MoJeIupoBaHue. JleTepMUHMpPOBaHHBIE M BEPOSTHOCTHBIE MaTemarnyeckue wozenu. [Ipumenenue
METO/I0JIOTUH CHCTEMHOI0 aHAJIN3a I PELICHUS 3a/1a4 MoAeaupoBaHus. [I[puMenenne NpuHInIa «4epHOTro
AINMKa» TPU  MaTeMaTU4eCKOM MOJCIMPOBAHMU. ABTOMAaTU3UPOBAHHBIE CHCTEMBbl INPUKIATHOU
uHpopMmaTuku. Mepapxuyeckas CTPyKTypa XHMHUYECKHX MPOU3BOJICTB M WX MaTEMaTHYECKHX MOJENEH.
[TpuMeHEHNE KOMIBIOTEPHBIX MOJENEH XMMUYECKUX IPOLECCOB AJI aHaln3a, ONTUMHU3ALUN U CHUHTE3a
XUMHUKO-TEXHOJOTHYECKUX cucTeM. OCHOBHBIE ITPUEMBI MATEMATUUECKOTO MOJIETMPOBAHUS: IMINPUUECKUI,
CTPYKTYpHBIH ((HDU3UKO-XUMUYECKHI) 1 KOMOMHUPOBaHHBIN (TeopeTuyeckuit). [locTpoeHne craTuyeckux u
JUHAMHUYECKUX Mojened. Pemienune npsmbix 3anad. [IpoekTHbII M MOBEpOUYHBIN (OLIEHOYHBIN) pacuer
nporeccoB. Pemenue oOpatHbix 3a1a4. [lapamerpuueckas u CTpyKTypHas MAEHTH(DUKALKA MaTeMaTHYECKUX
Mojielei. YCTaHOBJIEHUE aJIeKBaTHOCTH MaTeMaThuuyeckKux mojeneid. CTparerusi mpoBEAEHMsI pacdeTHBIX
UCCIIEN0BAHUM U KOMIIBIOTEPHOTI'O MOJEIINPOBAHUS PEAIBHBIX IIPOLIECCOB.

Paspen 1. IlocTpoenue SMnupuyYecKUX MOAeIeH XMMHKO-TEXHOJOTHYECKUX MPOLECCOB.

Tema 1.1. @opmyaupoBka 3aJa4d  aNNPOKCMMAIMHM  JAHHBIX JJIs  ONHMCAHUSA
IKCHEPHUMEHTANBHBIX 3aBHCHMOCTEH M MNOJYYEeHHsSl JIMIHPUYECKHX MojJeseil mnpoueccoB. Bujibl
KpUTEPHUEB anmnpokcumanuu. Kpurepuii MeToa HaMMEHbIINX KBaJpaToB. Pemenue 3a1aun annpokcuMalun
JUIsl HETMHEHOW U TMHEHOM 1o mapaMeTpaM Mozesnell. MatpruuHas GopMyJIMpOBKa 33a/1a41 annpoKCUMaIUH.
AHaJIUTHYECKUN W QJITOPUTMHUYECKHM MOAXOMABI IJIs PELICHMS 3a7add anlpoOKCHUMaluu U1 JUHEWHBIX U
JIMHEAPU30BaHHBIX MOJIEIEN METOIOM HAaUMEHBIINX KBAJIPaTOB.

Tema 1.2. HopmanbHbIii 3aKOH pacnpelejieHUsl A BEKTOPHBIX CIy4YailHbIX BEeJHMYHMHbI U
ompeaeJieHHe UX YHMCJI0BBIX XapPAKTePUCTHK. MaremMaTdeckoe OKUJIAHUE U TUCIEPCUs ISl BEKTOPHBIX
CIIy4yalHBIX  BEIWYMH. JIUCIIEpCHOHHBIM W  KOpPpEIsALMOHHBIM  aHanmu3. Ilomatua  nucnepcuu
BOCIPOM3BOAMMOCTH M a/IeKBAaTHOCTH, a TaKXe - OCTaTOYyHOW naucrepcuu. OrmnpeneneHue BbIOOPOUHBIX
K03(pPHUIIMEHTOB KOppensiuuu U Ko3(h(UIIMEeHTa MHOXKECTBEHHON Koppemsiuu. CTaTUCTUYECKUN TOJAXO0 K
OTIpeIeNIEHUIO OMNOOK U MOTPEIIHOCTEH B SKCIIEPUMEHTATIBHBIX TOUKAX U3MEpPEHUM.

Tema 1.3. PerpeccHoHHBIH W KOPPEJSINUOHHBIA AaHAJIM3 JJSl NOCTPOCHHS] IMIIMPHYECKHX
Mojiesieil Ha OCHOBe [JaHHBIX NMACCMBHOro J’kcrnepuMeHTa. [loHsatus QyHKUMU OTKIMKA U (DAKTOPOB.
OcHOBHBIE JONYIIEHUSI PETPECCUOHHOTO U KOPPEISIIMOHHOr0 aHanu3a. Kputepun npoBepku 0JHOPOIHOCTH
nucriepcuii. BeiOop BUIa ypaBHEHUN pErpeccHu, a TaKkKe ompeneseHrne Kod(P(GUIIMEHTOB PETPECCUU U UX
3HAUUMOCTH ¢ ucnojp3oBaHueM kpurepus CrerogeHrta. Ilponenypa uUCKIOUEeHMS HE3HAYMMBbIX
kod¢¢unmeHToB perpeccun. OnpeneneHye aJeKBaTHOCTH PErPECCUOHHBIX MOJIETIE ¢ MOMOUIbIO KPUTEpus
Qduepa.

Tema 1.4. OcHOBHbIEe NOJIOKEHUS] TeOPHMHU IUIAHUPOBAHUS JKcnepuMeHTOB (l): mMoJHBINM
daxropubiii 3xcniepumenT (IIPIJ) u oO6padorka ero pesyiabraToB. ONTUMAIBHBIE CBONCTBA MaTPHUIIBI
IUTAHUPOBAHMS M CBOMCTBO OpTOroHaiabHOCTH. Onpesenenue kKodpUIUEHTOB MOeNel, UX 3HAYUMOCTU U
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NpOBEpKa aJEeKBAaTHOCTU YypaBHEHUs perpeccud. CBOWCTBO pPOTaTa0ENbHOCTH IOJHOTO (HaKTOPHOTO
JKCHEPUMEHTA.

Tema 1.5. OcHOBHBIE 110JI0KeHHUS TEOPHHU INIAHMPOBaHNs JKcniepuMeHTOoB (11): opToroHaabLHbINH
HeHTpaJbHbIii KOMNO3UIMOHHBIA MaH (OLKII) ’xcnepumeHTOB M 00padoTKa €ro pe3yjbTAToOB.
ObecrieueHre OPTOrOHAJIBHOCTU MAaTPUILbl MJIAHUPOBAHUS U ONPEJEICHHUE BEIMYMHBI 3BE3HOrO ILIeYa.
Omnpenenenne ko3(h(UIMEHTOB MOJENN, UX 3HAYUMOCTU U OLIEHKA aJIeKBaTHOCTU YPAaBHEHUS PETPECCUU.
PacueTHOE BpIUMCIIEHHE KOOPAUHAT TOUYKH ONTUMYyMa (3KCTpEMyMa).

Tema 1.6. OnTuMu3anms 3KCNEPUMEHTAIbHBIX HCCIEA0BAHNH ¢ MPUMeHeHUeM MeToaa bokca-
Buibcona. OcCHOBHbIE TOAXOAbI K ONITUMHU3ALUN SKCIIEPUMEHTAJIBHBIX UCCIIEIOBAHUNA. DKCIIEPUMEHTAIbHO-
cratucThueckuii meroxa. Crparerus IBWKEHHS K ONTUMYMY MeieBod (yHKIMHM (QYHKIMH OTKIIMKA)
IpaJUeHTHBIM MeTOoM. KpuTepun AOCTHXKEHUS «IIOYTH CTAllMOHAPHOM 00JIacTH» M METOAbl YTOUYHEHUS
MOJIOKEHUS ONITUMAIILHON TOYKH B (PAKTOPHOM MTPOCTPAHCTBE.

Pasznea 2. [locTpoenne GU3NKO-XUMUYECKUX XUMHKO-TEXHOJOTHYECKUX MPOLECCOB.

Tema 2.1 Jtanbl MaTeMaTH4ecKOro MojaeaupoBaHusi. POpMyIUpOBKa THUIIOTE3, IOCTPOCHHUE
MaTeMaTHUYECKOT0 OIMKCaHUs, pa3paboTKa MOJEIUPYIOIIEr0 alropuTMa, MPoBepKa aJeKBaTHOCTU MOJIEIH U
UICHTU(PHUKAIMS UX TAPaMETPOB, PACYECTHBIC UCCIETOBAHUS (BBIYMCIUTEIbHBIN SKCIIEPUMEHT).

Tema 2.2 CocraBjieHne CHCTeM YPABHEHHMII MaTeMaTH4YeCKOr0 OIUCAHUS MPOLECCOB M
pa3spadoTrka (BbIOOpP) AJrOpUTMOB MX pemieHusi. biIOYHBI NPUHLUI THOCTPOECHUS CTPYKTYPHBIX
MaTeMatuueckux mojeneil. O000IIeHHOe OomMucaHue ABIKEHHUS MOTOKOB (a3 B ammaparax C MOMOUIBIO
TUAPOIMHAMUYECKUX MOJENIEH, YUUTHIBAIOLIUX COCPEJOTOUEHHBIE U pacCIpe/ie]IeHHbIE HCTOYHUKHU BEIIECTBA
u dHepruu (TerioTsl). JlokaabHble WHTEHCHBHOCTM HCTOYHMKOB BEIIECTBA U TEIUIOTHI B IOTOKAaX,
COOTBETCTBYIOILIME  PA3JIMYHbIM  (U3UKO-XUMHUECKUX IpoueccaM. (OCHOBHbIE THUIBl  YpaBHEHUM
MaTeMaTUYECKOTO OIUCAaHUS XUMHUKO-TEXHOJIIOTUYECKUX  TPOIECCOB — KOHEYHbIE, OOBIKHOBEHHBIC
muddepenmanbabie U AudQepeHnrnanbHble ypaBHEHUS B YaCTHBIX TPOU3BOIHBIX.

Tema 2.3 MaremaTrnyeckoe MOAeJIHMPOBAHHE CTANMOHAPHBIX W JHHAMHYECKHUX PeKMMOB
THAPABJIMYECKUX MPOLECCOB B TPYOONPOBOAHBIX CHCTEMaX, IJ100ajbHble M [1eKOMIO3HIIHOHHbIE
MeTO/bI pellleHUsI CUCTeM HeJIMHEeHbIX YPABHEHHMH, a TaK:Ke sIBHbIE H HesIBHbIC METO/bl YHCJIECHHOI 0
pelieHusi cucTeM OOBIKHOBeHHbIX AuddepeHunaJbHbIX YpaBHeHMil._ CocTaBiieHUE YpaBHEHMMH
MaTeMaTHUYeCKOro onucanus mpoiecca. [loctpoenne nHGOPMALMOHHBIX MATPUIl MATEMAaTUYECKUX MOJIeNen
JUIs BBIOOpa OOLIETo aIropuT™Ma peleHus — MOJEJIMPYIOLIEro alropuTMa. Peanusanus aaropuTMoB perieHus
HEJIMHEHHBIX U OOBIKHOBEHHBIX TU(depeHMaTbHbIX YpaBHeHHH. Onrcanue craiiioHapHbIX pexumoB XTII
C IPUMEHEHHEM CHCTEM JIMHEHMHBIX M HEJIMHEWHBIX YpaBHEHMU. MTepallMOHHBIE anrOpUTMBbI pPELICHHS.
[IpumeHenne meTonoB mHpocThix uTepauuid U HproToHa-Padcona misa momydenus pemenus. IIpoGrema
CXOMMOCTH IIpolecca pemeHus. J[eKOMIIO3UIMOHHBIA METOJl PEIIEHUsl CIOXKHBIX CHUCTEM KOHEUHBIX
ypaBHeHMH. [locTpoenue MHGOPMALMOHHON MaTpullbl Ui BbIOOpa ONTUMAIBHOTO aJrOpUTMa pelleHUs
3anaun. [loHsATHE >XKecTKOCTH cucTeM aud@epeHInanbHbIX YpaBHEHUNH U KPUTEPUHU KECTKOCTH. SIBHBIE
(ObIcTpBIE) M HesBHBIE (MEIUIEHHBIE) METOABl pelieHus. Meroasl mepBoro (meron Jitnepa), BTOporo (
Mo u(ULIMpOBaHHBIE METO/BI Jiliepa) U yerBepToro nopsaka ( mMeron Pynre-Kyrra). OueHka TouHOCTH
METOI0B — OMMUOOK ycedeHus. [lepexogHble OIMOKM W OMIMOKM OKPYIJICHMS NpPU YUCIEHHOM
UHTETpUpOBaHUU AU depeHnnanbHbix ypaBHeHHH. CriocoObl obecreyeHus] CXOAUMOCTH PELIEHUs 3aJauu.
[IpuMeHeHHEe HESBHBIX METOAOB JJIsl pEIIeHUs JKECTKUX cHucTeM aupdepeHIualbHbIX YypaBHEHUH.
Omnpenenenus 1ara MHTETPUPOBAHUS MTEPAlMOHHBIM MeToaoM. MeronoB Kpanka-Huxonbcona (Meron
Tpaneuui).

Tema 2.4 Maremaruyeckoe MOAeJMPOBAHUE CTALNMOHAPHBIX PEKUMOB IMPOLECCOB
TelJIonepeaaYn B INIACTHHYATBIX M 3MEEBHKOBBIX TeII000MEHHHKaX. MareMaTH4ecKoe OIMCaHue
IPOLIECCOB C TMPUMEHEHUEM MOJeNell HIeallbHOr0 CMEIIEHUs M BbITeCHEHUsA. BpiOop M rpaduueckoe
IIPEJICTaBICHUE AITOPUTMOB pelieHus. [I[pumMeHenre cTaHIapTHBIX METOIOB BBIYMCIUTEIBHON MaTeEMaTUKU
JUISL peIIeHUs 3a]1a4.

Tema 2.5 Maremarudyeckoe MOJeJMPOBAHME CTAIMOHAPHBIX PEXKUMOB MPOLECCOB
TenJionepeaayu B NPSIMOTOYHBIX M POTUBOTOYHBIX TPYOUATHIX TeNJI000MEHHHKOB, pellleHue 3a1a4u
Komm w kpaeBoii 3a1ayM NPH HHTErPHUPOBAHMHM CHCTeM OOBIKHOBEHHBIX Au(depeHnnanbHbIX
ypaBHeHMii. MaTeMaTH4ecKoe OMUCaHUE IMPOILIECCOB C MPUMEHEHHEM MOJIeNel UAeaTbHOTO BBITECHEHUS.
Pemenne 3amaunm Komm wu xpaeBoil 3amaum. IIpencraBneHue anropuTMOB BBIYMCIEHUN B BHIE
MH(OPMALIMOHHON MAaTpUIbl CUCTEMbl YpaBHEHHUH MaTeMaTHUYeCKOTO OINUCaHUs U OJOK-CXeM pacueToB.
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Maremaruueckoe onucanue X TII ¢ mpuMeHeHneM crucTeM OOBIKHOBEHHBIX TU((epeHIIMAIBHBIX YpaBHEHUH.
Onucanue 0OBEKTOB C paclpesieleHHbIMU B IPOCTpaHCTBE Napamerpamu. POpMylIHpOBKAa HAadajdbHBIX U
KpaeBbIX YCIOBHMH 3a/1a4 perieHns. YnciaeHHbli anroputM 1-ro nopsaka s pemenus 3anauu Komm. Meron
«TIPUCTPEIIKN» [UIsl PELICHHs KPaeBOH 3a1a4u.

Tema 2.6 MaTremaTnueckoe MOJAeTHPOBAHHME CTAIIMOHAPHBIX PEKUMOB MPOLECCOB B PEaKTOPax
¢ Memaakoi. OnucaHne MUKPOKMHETHYECKUX 3aKOHOMEPHOCTEM IPOTEKaHUS INPOU3BOJIBHBIX CIIOKHBIX
XUMHUYECKHX pEeaKIUid B JKUAKOW (pase A MHOTOKOMIIOHEHTHBIX cHcTeM. OmnpenereHue KIIOYEeBBIX
KOMITOHEHTOB CJIO’KHBIX XMMHUYECKUX PeaKLUil C IPUMEHEHUEM METO/I0B JIMHEHHOM anreOpbl - paHrOB MaTpHIL
CTEXUOMETPUYECKUX KOI(PGUIMEHTOB peakluu. MaTeMaTHdyecKoe OMNMCAaHUE PEeakTOPHOIo Ipolecca ¢
pyOamkoil i MPOU3BOIBHON CXEMbI MPOTEKAHUS XUMHYECKOW peakuuu. BbIOOp alrOpUTMOB pelIeHHS
3a7jauyd ¢ MPUMEHEHHEM HMH(OPMAIMOHHON MaTpHIlbl CUCTEMbl YPAaBHEHUI MaTeMaTHYECKOro ONUCAHUS U
NPECTaBICHUS AITOPUTMA PEIICHUS C TOMOIIBIO OJIOK-CXEMBI pacueTa Mpolecca.

Tema 2.7 MaremaTrudeckoe MOAeJMPOBAHHE HECTANMOHAPHBLIX PEXKNUMOB IPOLECCOB B
peakTopax ¢ MewmaJko. Maremarndeckas IIOCTaHOBKA 3ala4yd JUIsl pEakluu C IIPOU3BOJIBHOU
cTexuomeTpudecko cxemon. PopmynupoBka 3amaun Komm — 3agaum ¢ HadaubHBIMM  YCJIOBHSMH.
PasHocTHOE mpencTaBieHHME CHUCTEMBl OOBIKHOBEHHBIX IU(epeHnaabHbIX ypaBHeHHH. [loctpoeHue
MHGOPMALIMOHHOM MaTpullbl JUIsl BbIOOpa anroputMma pemeHus. I'paduueckoe mpencraBieHue aaropuTma
pelieHus B BUjie OJI0K-CXEMBbI pacueTa.

Tema 2.8 MaTtemaTnueckoe MOIeJTHPOBAHNE CTALIMOHAPHBIX PE:KMMOB B TPYOUATBIX peaKkTopax
¢ IPSIMOTOYHBIM U IPOTHBOTOYHBIM JABHKEHHEM TeIJIOHOCHTeJIell. MaTemaTndeckas IOCTAaHOBKA 3aa4H
JUIsL PEeaKklMM C KOHKPETHOW CTEXMOMETpHueckod cxemou. PopmynupoBka 3amaun Komm — 3agaum c
Ha4aJIbHBIMH YCJIOBUSMM M KPacBOM 3a/1aud — 3aJ]a4M ¢ KPacBbIMM YCIOBHSMU. Pa3HOCTHOE IIpecTaBiIeHHE
cucteM OOBIKHOBEHHBIX au(pdepeHunanbHblx ypaBHeHUH. IlocTtpoeHne nMHGOPMALMOHHBIX MATpHIL JUIS
BbIOOpa aIrOpUTMOB pemieHus. [ padudeckoe mpencTaBieHHE AITOPUTMOB PEIICHUS B BHIE OJIOK-CXEMBI
pacuera.

Tema 2.9 MaremaTuyeckoe MOJeJMPOBAHME HECTAIMOHAPHBIX pPeEXHUMOB IPOLECCOB B
TPYOUYATBIX PpeaKTopax M YHCJCHHbIC AJITOPUTMbI JAUCKPETH3ALMHM JUIA pPELICHHS CHCTEeM
AupPepeHnATBLHBIX YPABHEHHUH C YACTHBIMH NPOM3BOAHBIMH. MaTeMaTnyecKas IOCTAHOBKA 3a1a4H JUIS
peaKuu ¢ KOHKPETHON CTEXMOMETPUUYECKOM cxeMoil. DOpMyIMpOBKAa HaYaJIBHBIX M T'PAHUYHBIX YCIOBHUH.
JuddepenunanpHple  ypaBHEHHMs] B YAacCTHBIX MPOU3BOJHBIX - AIUIMOTHYECKOTO, MapaboJIMYecKoro u
rUNepOoINYeCKOro TUIOB. AJTOPUTMBI PELICHUs YpPaBHEHUH MapabojauMuecKkoro THMa. Maremaruyeckas
MOJZIEJIb XMMHUYECKOTO IPEBpPALICHUs B HM30TEPMHYECKUX YCIOBHSX I HECTAlMOHApPHOrO IIpolecca B
TpyOUaThIX ammaparax ¢ y4eToM IMpOJOJbHOIO MepeMeNIMBaHNs U ¢ IPUMEHEHHEM OJIHOMapaMeTpUdecKoi
TuhGy3MOHHOH MOJENU JUIsl OMMCAHMUS TUIPOAMHAMMYECKONH OOCTAaHOBKM B PEAKIMOHHOM IOTOKE.
ANTOpUTMBI PELICHNUS B BUJI€ CUCTEM HEIMHEHHBIX YPaBHEHUH, a Tak)Ke OOBIKHOBEHHBIX UG P epeHINaTbHBIX
YPaBHEHUH IIEPBOTO ¥ BTOPOTO MOPSIAKOB.

Tema 2.10 MaremaTu4eckoe MOJEJMPOBAHME CTANUOHAPHBIX PEXKUMOB TMPOLECCOB
HelnpepbIBHOIi MHOTOKOMIIOHEHTHON peKkTHQUKanuum H adcopOumm. MaremaTHueckoe ONKMCAaHNE
npolrecca MHOTOKOMIIOHEHTHOM peKTH(HKAIMKM B TapeiabuaTod KoJOoHHE. MonenupoBanue (a3oBoro
PaBHOBECHS U IpOIECCa MAacCONEPENAAYN HA TapesikaXx B MHOIOKOMIIOHEHTHBIX CHUCTEMax. Y4eT TEeIUIOBBIX
0asaHCOB Ha TapejKax MpU MOIETUPOBAHUH Mpoliecca B peKTU(UKAITMOHHON KOJOHHE. J[eKOMIO3UIIMOHHBIN
ITOPUTM pacyera mpolecca peKTu(UKalUKY B KOJIOHHOM anmnapare. MareMaTH4eckoe onucaHue mnpoiecca
MHOT'OKOMIIOHEHTHOM abcopOIuK B Haca104uHOM KoJIoHHe. MoJienpoBaHue Mpolecca MHOTOKOMIIOHEHTHOM
Macconepeayu B CEKIHIX HACaJOYHON KOJIOHHBI. AJITOPUTM PELICHUs KPA€BOU 3a/1a4u I MOJAEIINPOBAHUS
npoiiecca abcopOLUHU B HACAI0UHON KOJIOHHE.

Paszpnen 3. OCHOBBI ONITUMHM3ALMH XUMHKO-TEXHOJIOTHYECKUX MPOLECCOB.

Tema 3.1 Pemenne 3aga4 ONTHMH3AUUH ¢ TEPMOAMHAMHYECKHMMH, TEXHOJOIrHYeCKHUMH,
IKOHOMMYECKHMH, TEXHHMKO-IKOHOMHUYECKHMMHM H 3JKOJOTHYEeCKMMH KPHUTEPUSIMH ONTHMAJBHOCTH.
Ontumanbubeie pecypcocOeperatomue XTII. Bpibop kputepreB ONTHUMAaIbHOCTH (IENIEBBIX (DYHKIIHIA).
®opMyTUpPOBKa MHOTOKpUTEpUATbHON 3a7aun onTUMU3alud. OCOOEHHOCTH pelIeHHs] ONTUMH3AIIMOHHBIX
3agad XTI npu HaTM4YUK HECKOJIBKUX KPUTEPUEB ONTUMAIBHOCTH, OBPAXKHOM XapaKTepe LeNeBOi (pyHKIUH
Y HAJIMYUH OTpaHUYeHuil 1-ro u 2-ro poja.

Tema 3.2 AAropurMbl OJHOMEPHOH M MHOIOMEPHOH ONTHMM3AUMH._MeETO/Ibl CKaHUPOBAHMSI,
JIOKAJIM3allud SKCTPEMyMa, 30JI0TOro ceueHus U uyucen dubOOHayM B ciayyae OJHOMEPHOW ONTHMHU3AIMHU.
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MeTo/1b1 MHOTOMEPHOW ONTUMU3ALUU HYJIEBOTO, IEPBOIO U BTOPOro NopsAaKoB. CHUMILJIEKCHBIE, Cly4yaiiHble
U TPaJIMEHTHBIE METO/Ibl MHOTOMEPHON onTUMHU3auu. Metos mrpadHbX QyHKINH.

3akio4eHue.

A. Ilpumenenue xomnbiOTepHbIX Mmoaedeil XTII npu NpPoeKTUPOBAHUM XHUMHMYECKHX
npousBoacTs — B CAIIP._3anaun cucrem aBromarusupoBaHHoro npoektuposanusi (CAIIP) u ctpykrypa
CUCTEM KOMIIbIOTEpHOro mpoekTupoBanusa. MudopmanumonHoe u maremaruuyeckoe obecrneuenue CAIIP.
ABTOMaTU3UPOBAHHOE NPOEKTUPOBAHUE C IPUMEHEHHEM KOMIIbIOTepHBIX Moaeneit XTII.

b. Ilpuvenenne komnblTepHbIX Moaedeii XTII npu ynpaB/ieHMHM TeXHOJOIHYEeCKUMHU
npoueccamm — B ACYTII. Komnsroreproe moaenupoBanue XTI B pexxume peanbHoro BpeMenu. CUCTEMBI
npsAMoro 1Hu(poBoro (KOMIBIOTEPHOTO) YIPABICHUS TEXHOJOTHUECKUMH mpoueccamu. OcoOeHHOCTH
peanu3auuu  KoMmbroTepHbIX Monened XTIl B aBTOMaTM3MpPOBAaHHBIX  CHUCTEMax  YIpaBIEHUSA
texHosiornueckumu npoueccamu (ACYTII).

3 O0beM yueOHOH ANCHUIIIMHBI

O0BbeM JUCHUIIINHEI
Buj yueOHoii padoThI Axax, | Acip.
3E
q, q,

O01as TpyA10eMKOCTb 1Y CHUTNITHHBI 4 144 108
KonrakTHasi padoTa — ayAuTOPHBIE 3aHATHSI: 0,33 12 9
Jlexnuu 0,22 8 6
JlaboparopHsie paboTs (JIP) 0,11 4 3
CamocrosiTesbHasi padoTa 3,56 128 96
KonrtaktHas camocTosiTenbHas pabora 0,4 0,3

3,56
CaMOCTOSITeJIbHOE U3YUYEHHUE PA3JIeJIOB TUCIIUIIIIMHBI 127,6 95,7
Buj1 HTOrOBOr0 KOHTPOJIS: 3ader ¢ OLEHKOMH

AHHOTANUsA padoyei MPOrpaMMbl JUCUUILIMHBI
«@Pu3nyeckas KyJabTypa H CIOPT»

1 Heap aucuumianHbl — QOPMHUPOBAHUE MHMPOBO33PEHUS U KYJIbTYPbl JIMYHOCTH, TPaKIaHCKOM
MO3ULIMH, HPABCTBEHHBIX KAaY€CTB, UyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIbHOCTH B MPUHSITHH PELICHUMH,
CIIOCOOHOCTH HCIIOJIB30BaTh Pa3sHOOOpa3Hbie (GOpMbI (HU3UYECKON KYJIbTYphI, CIOpTa W TypH3Ma s
COXpAaHEHHUS W YKPEIUICHUS CBOEro 3J0POBbsI U 3/I0POBbS CBOMX OJHM3KHUX B TIOBCETHEBHOW KH3HU U
PO eCCUOHAIEHON JESTEIBHOCTH.

2 B pe3yabTaTe N3y4eHHs IMCUMILINHBI 00y4al0MIMIACH 10JI2KEeH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMHA U UHIAMKATOPAMH MX JOCTHXKCHHUS:

VK-7.1, YK-7.2, YK-7.3, YK-7.4

Buame:

- Hay4HO-TIPAKTUYECKUE OCHOBBI (DU3MUECKOM KYIbTYPHI U 3I0POBOTO 00pa3a KU3HU;

- BJIHUSHUE O3JOPOBUTEIBHBIX CHCTEM (PU3NYECKOTO BOCIUTAHUS Ha YKpEIJIEHHE 3]I10POBbS,
npoUIaKTUKY MPOPECCHOHATHHBIX 3a00JI€BaHUN U BPEIHBIX TPUBHIYEK;

- CIIOCOOBI KOHTPOJIS U OIIEHKH (PU3UUECKOTO Pa3BUTHUS U (PU3UIECKOM MOATOTOBIEHHOCTH;

- TMpaBWiIa U CIOCOOBl TUIAHHPOBAHHWS WHIUBUIYATbHBIX 3aHATHA Pa3IMYHOM  IEIeBOU
HaIpaBJICHHOCTH;

- HCTOPUIO PU3UYECKON KYJIBTYPHI U CIIOPTA, MIPEJICTABICHUE O 3HAYMMBIX CIIOPTUBHBIX COOBITHSIX HE
TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS, BAXKHEUIIIE JOCTHKEHUSI B 00JIAaCTH CTIOPTa;

- cnoptuBHble Tpaauuuu PXTY um. /.M. MenneneeBa, IOMHUTH O NOABUTaX CIOPTCMEHOB B I'OJbI
Bemukoit oreuecTBeHHO# BOMHBI 1941-1945 1.

Ymemo:

- OIIEP>KUBATH JIOJKHBIA YPOBEHDb (PM3MUYECKOM MOITOTOBICHHOCTH U1 00€CTIeUeHHU s TOJTHOLIEHHOM
COLIMANILHON U TIPO(HECCUOHATILHON e TeNbHOCTH;
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- MCIIOJIb30BaTh OCHOBBI (DU3MUYECKON KYIBTYPHI JUIsI OCO3HAHHOTO BBIOOpa 370pOBbecOEperaronmx
TEXHOJIOTHIl C yUeTOM BHEIIHUX U BHYTPEHHUX YCIIOBUH peain3alui NpopecCUOHANbHOMN AeITeIbHOCTH;

- CAaMOCTOATENBHO 3aHUMAThCSI (pU3MUeCcKOr KyIbTYPOI U CIOPTOM;

- OCYILIECTBJISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma U COOII0AaTh MpaBujia TUTUEHBI U
TEXHUKU 0€30MaCHOCTH.

Braoemw:

- CPEICTBAMHU U METOJIAaMH YKPEIUICHHUS 3[J0POBbs, (PHU3NIECKOTO CAMOCOBEPIICHCTBOBAHUS;

- IOJDKHBIM YPOBHEM (PM3UYECKOM MOATOTOBIEHHOCTH, JJi1 00ecTeueH s OJHOLIEHHOM colnaabHON
U ipodecCUOHaIbHON A TETbHOCTH.

3 Kpartkoe conep:kaHue JMCIHHUIITHHbI

Paznea 1. [Ipenmer ®usnyeckasi KyjabtTypa u cnopt. Ucropus ®KuC

1.1. TIPEAMET ®U3UYECKAA KVYJIbTYPA W CIIOPT. 3amaun ¥ MeCTO IUCHMIUIMHBI B
noAroToBke OakanaBpa. Opranuzaiys yueOHOro mnpoiiecca B paMKax JAeiCcTBYIONEH PEUTUHIOBON CUCTEMBI.
TpeboBanwus K 3a4eTy.

1.2. UCTOPUSA CIIOPTA. Ilpoucxoxaenue (U3MYECKUX YOpPOKHEHHH W wurp. [[peBHue
omumnuansl. Onumnuiickoe nBmxkeHue. CHOPTUBHBIE 00IIeCTBA: HUCTOPHS (PHU3KYIBTYPHO-CIIOPTUBHBIX
o0miecTBeHHbIX opranu3anuii. CnopTcMeHbl B Tobl Bennkoil oTeuecTBEeHHOM BOWHBI.

Pa3neu 2. OcHOBBI 310pOBOro 00pa3a :KM3HU

2.1. BPAUEBHBIM KOHTPOJIb Y CAMOKOHTPOJIb HA 3AHATHUAX ®U3NUYECKOU
KYJIbTYPOU 1 CIIOPTOM.

BpaueOHblii KOHTponb U BpayeOHOE OCBUAETENbCTBOBaHHME. [lemarormyeckuii  KOHTPOIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METObI, MOKa3aTesld, KpUTEpUU U OLEHKU. [IpoduiiakTuka CiOpTUBHOIO
TpaBMaru3Ma. OCHOBHBIE BU/IBI TPABM Y pa3HbIX crienuanu3anuii. OkazaHue nepBoi NOMOLIM JJIs CTYJIEHTOB
BY30B XHMHKO-TEXHOJIOTHYECKOTO TPOQHIIS.

2.2. TATUEHUYECKOE OBECTIEYEHUE 3AHATUI O3JOPOBUTEJILHON ®U3NYECKOHN
KVYJIbTYPOW. I'uruena (pu3uueckoro BOCIMTAHUSA M CIOPTA. PeXKUM MUTAHUS TIPU 3aHATHAX (U3MUECKOil
KyJIbTypoit u cioptoM. ConnanbHas ruruera. ConpanbHO-0MacHble 00JIE3HN U MepPhI MPOQHUIAKTUKH.

Pa3nea 3. Buonornueckne 0oCHOBbI (PU3HYECKOIl KYJIbTYPbI H CIIOPTA

3.1. BUOJIOTMYECKHUE OCHOBBI ®M3MYECKOM KYJBTYPbl M CIIOPTA. Opranusm
yelloBeKa KaK eIuHas camopa3BUBarollascs Ouosormyeckas cucreMa. dusmueckoe pa3BUTHE YEIOBEKA.
JIBuratenbHasi aKTUBHOCTh U €€ BIIMSHHUE HAa YCTOMYMBOCTb, M aJalNTAallMOHHBIE BO3MOXHOCTH YEJIOBEKAa K
YMCTBEHHBIM U (PU3NYECKUM Harpy3Kam MpH pa3InyHbIX BO3JAEUCTBUAX BHEIIHEN CPEIbI.

3.2. OBPA3 XXM3HU U EI'O OTPAXEHUE B ITPO®ECCHOHAJILHON JEATEJIBHOCTM.
310pOBBE UeIOBEKa KaK IEHHOCTh. 3JOPOBBIN 00pa3 »U3HH W €ro COCTaBisAmoIIHe. Poib U BO3MOXKHOCTH
¢du3nueckoil KynpTypbl B o0ecredeHnu 310poBbsi. ColManbHbIM XapakTep MOCIEACTBHM A 30POBbs OT
ynoTtpeOaeHus] HApKOTUYECKUX CPEICTB U JIPYrMX NcuXxoakTuBHBIX BemecTB ([TIAB), gonuHra u nuieBbIx
N00aBOK B CIOpPTE, AIKOroisl W TabakoKypeHus. JIOMMHI Kak MCKYCCTBEHHOE MOBBIIIEHHE (U3UUECKOM
paboTOCIOCOOHOCTH U €r0 OTPUIIATEILHBIE TTOCIEICTBHUS.

Pa3nea 4. IIpodeccnonabHO-NpUKIagHAsA (PU3HYECKASA KYJIbTYPa H CIIOPT

41. OBIIAA ®USNYECKAA U CIIOPTUBHAA TIOAI'OTOBKA CTYIEHTOB B
OBPA3OBATEJIbBHOM ITPOLIECCE. Metoauueckue MpUHLUMIBI (hru3nyeckoro BocrnuTaHus. OCHOBBHI U
sTanbl 00y4deHMs ABMKEHUSM. Pa3Butue ¢usnueckux kayecTB. DOpMHpOBaHUE IMCUXMUYECKHUX KayecTB B
npoiiecce Gpusndeckoro Bocnuranus. CrioptuBHas moarotroka. CTpyKTypa MOAroTOBIEHHOCTH CLIOPTCMEHA.
MaccoBblil COPT U CHOPT BBICIIMX JIOCTHKEHUH, MX Lead W 3anadd. CIOpTHBHBIE COPEBHOBAHMS KaK
CPEeACTBO U METOJ 001I1eH U criennanbHOM (PU3NYECKON MOATOTOBKU CTYIEHTOB.

4.2. ®UBNYECKAS KYJIbTYPA U CIIOPT B IMPO®ECCUOHAJIBHOM JEATEJIBHOCTU
FAKAJIABPA. JluyHas U COIMaTbHO-dKOHOMHYECKass HEOOXOTUMOCTh TMCHUXO(U3UUYECKON MOATOTOBKH
yenoBeka K Tpyay. Mecto IIIIDII B cucteme moaroroBku Oyayumiero crneuuanucta. [IpousBoacTBeHHas
¢u3uueckas KyapTypa u crnopt. [IpousBoacTBenHas rumHacTuka. OcoO0eHHOCTH BbIOOpa GOpPM, METOZOB U
cpenctB (pu3nueckor KynbTyphl U CIIOpPTa B pabodee M cBOOOAHOE Bpems creruanucToB. [Ipodumaktruka
npodeccuoHaIbHBIX 3a00JIeBaHUM cpeicTBaMH (PU3NUECKOI KyIbTYphI U criopTa. JlomonHuTeIbHbIE CpeaCcTBa
MOBBILICHUS 001el U podeccuoHaNbHON paboToCOoCOOHOCTH. BiusiHne HHIMBUTyaIbHBIX 0COOEHHOCTEN
U CaMOCTOSITEIbHBIX 3aHATHH (Ppru3nyeckoi KyabTypoill U CHOPTOM Ha OPTaHU3M.

4 O0beM yueOHO# JUCUMIITIMHBI
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Cemectp
Bceero
Bunpl yue6HOM paboTh I cemectp 2 cemecTp
3E Axan,. 3E Axapn,. 3E Axapn,.
q. q, q,
OO01mast TpyA0€MKOCTh JUCIUILIHHBI TIO 2 72 1 36 1 36
y4eOHOMY TUIaHY
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,22 8 0,11 4 0,11 4
ITpaktrueckue 3ansatus (113) 0,22 8 0,11 4 0,11 4
CamocrosiTesibHas pa6oTa 1,78 64 0,89 32 0,89 32
KonTakTHas camocTosTenpHas paboTa 1,78 0,4 0,89 0,2 0,89 0,2
CamocTosTeIbHOE H3YUYCHHE Pa3IeIOB 63,6 31,8 31,8
JUACIIUIIINHEI
Bua uTOroBoro KOHTpoJIs: 3auer 3auer
Beero Cemectp
Bunasr yue6HOM paboThI I cemectp 2 cemectp
3E Actp.u 3B Actp.u 3B A(I:{Tp.
OO61mas TpyA0eMKOCTh AUCIUILIUHBI IO 2 54 1 27 1 27
yueOHOMY IJIaHY
KonrakTHasi padoTa — ayUTOPHbBIE 3aHATHSI: 0,22 6 0,11 3 0,11 3
ITpaktrueckue 3ansatus (113) 0,22 6 0,11 3 0,11 3
CamocTrosiTeJibHAas pa6oTa 1,78 48 0,89 24 0,89 24
KoHTakTHas camocTosTeNbHas paboTa 1,78 0,3 0,89 0,15 0,89 0,15
CaMocCTOsATeIbHOE U3YUCHUE PA3/ICIIOB 477 23,85 23,85
JACITUIIIHHBI
By MTOroBOro KOHTpOJIS: 3auer 3auer
AHHOTAaIUs padoyeil MPporpaMMbl U CHHINJIHHBI
«OcHOBBI HHPOPMALHMOHHBIX TEXHOJIOTHID)
1. Heap AMCHMNJIMHBI — O3HAKOMJICHHE CTYACHTOB C TEOPETHYECKHUMH, MPAKTUYECKUMHU U

METOI0JIOTUYECKUMU OCHOBAMU COBPEMEHHBIX MH(OPMALIMOHHBIX CUCTEM. B pamkax n3ydyeHus JUCIUILTUHBI
y CTYAEHTOB (OPMHUPYIOTCS TEOPETHUECKHE 3HAHUS M MPAKTUYECKHE HAaBBIKM MO HHCTPYMEHTAIbHBIM
CpeacTBaM IporpaMMHoOro obecrneueHus. CTyneHThl U3ydalOT Ha NPAKTHKE BUIbI HHPOPMAIMOHHBIX

TEXHOJIOTUH.

3agaun  JMCUMIUVIMHBI — TIPUOOpETEeHHE CTYJEHTAaMH TMPOYHBIX TEOPETHUUYECKUX 3HAHUN W

IMMPAKTUYCCKUX HABBIKOB B obiactu I/IHq)OpMaI_II/IOHHBIX TEXHOJIOTHUH.

2. B pe3yabTate u3y4eHus JMCHUIIIMHbBI 00YYAIOLIUIACS 10JI/KEeH:
Obaaoams creayoIUMU KOMIOETECHIUSIMH U UHAUKATOPAMH UX JTIOCTHIKEHUS:

OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-5.5; OIIK-6.1; OIIK-6.2;
OIIK-6.3; OIIK-2.10; OIIK-4.11

B pe3ynbpraTe 0cBOSHUS NUCLHUIUIMHBI CTYAECHT JOJDKEH:

3namo:

IpoIlecChl, METOJbl IOHMCKa, cOopa, XpaHEHHUs, OOpaOOTKH, MPEACTABICHMS, PaCIpPOCTPaHEHHUS
uH(pOpMallMd U CIOCOObl OCYIIECTBICHHUS TaKHUX IMPOLECCOB U METOJ0B (MH(pOpMalMOHHbIE
TEXHOJIOTHH )

COBpEMEHHbIE MHCTPYMEHTAJIbHbIE CPEJIbl, IPOrPaMMHO-TEXHUYECKHE MIIaTGOPMBI U MPOTrpaMMHbIE
CpPEICTBA, B TOM 4YHCJIE€ OTE€YECTBEHHOI'O IIPOM3BOJCTBA, HCIOJIb3YEMBIE IJIsl PELICHMs 3a1ad
npodeccCuoHaNbHOM NeSTeNbHOCTH, U IPUHLUIIBI UX paOOTHI.

Ymems:
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— BBIOUpAThH A HCIOJIb30BaTh COBpEMEHHBIE  WH(OPMANMOHHO-KOMMYHUKAIMOHHBIE U
HUHTEIICKTYaTbHBIC TEXHOJIOTUH, HHCTPYMEHTAIBHBIE CPEJIBI, TPOIPAMMHO-TEXHUYECKHE TUTaT(HOPMBI
U MPOTpaMMHBIE CPEACTBA, B TOM YHCJIE OTEUECTBEHHOTO MPOW3BOJCTBA, U DPEIICHUS 3aaad
po(heCCHOHATILHOM JIeATCIIEHOCTH

—  aHAIM3HWPOBATh MNPOQPECCHOHANBHBIC 3a/Jayd, BBIOMpPATh M HCIOJIB30BaTh moaxossmme WT-
TEXHOJIOTHH.
Brnaoemy:

— HaBBIKAMH pa0OTHI C JIGKAIMMH B ocHOBe U T-pemeHuit TaHHbIMH

— HaBBIKAMH IPHUMEHEHUS COBPEMEHHBIX HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX U UHTCIUICKTYaIbHBIX
TEXHOJIOTHI, HHCTPYMEHTAIBHBIX CPEICTB, B TOM YHCJIE OTEYECTBEHHOTO TPOU3BOICTBA, AJISl PEIICHUS
3aj1a4 MPo(eCcCHOHAIBHOMN J1eATeIbHOCTH.

3. Kparkoe cogep:xanue TUCHHMILIHHBI
Pa3nes 1. BBenenne B mHGOpMALMOHHbIE TEXHOJIOTHH.

1.1. Crpykrypa omepalMoHHBIX CHCTEM, TNaKeThl MPHUKIATHBIX mporpamm, Microsoft Office.
Knaccudukanus nporpaMMHbIX cpenctB. CucTeMHOE U TIpUKIIagHoe mporpammHoe obecrieuenue [1K. O630p
oneparonHbix cucrteM (OC). Ilpunnumnsl co3nanusa u coctaB OC: sapo, unrepdeiic, apaiiBepsl. KpaTkas
xapakrepuctuka WINDOWS, moaynpubiil npunnun nocrpoenus. Cpenra WINDOWS: okHa, WX 3J€MEHTHI,
paboTa B MHOTOOKOHHOM pEXHUME.

1.2. TekcroBeiii penakrop WORD, penaktopsl MaTeMaTHYeCKUX U XUMHUYECKUX (opmyi.
Bo3MoskHOCTH cO3/1aHMs 31eKTPOHHBIX Tpe3eHTanuii (Power point). Co3ganue 10KyMEHTOB pa3IMyHbIX GOpM
(crangapTHeIX UM HecTaHAapTHbIX). Co3laHue U PElaKTUPOBAHME TEKCTOBBIX  JIOKYMEHTOB C
MaTeMaTHYECKUMHU U XUMUYECKUMU (OPMYyIIaMHu.

1.3. Tabmuunsrii nporeccop EXCEL: 0030p, Tumsl u aapecanus sigeek, GpopMaT siueek, BCTPOCHHBIC
¢ynkuuu, popmaruposanue Tabimul. EXCEL: Bo3aMo)XxHOCTH TaOJIMYHOTO peAakTopa U UCHOJIb30BAHUE €r0
JUIS petieHns THPOPMALMOHHBIX  WH)XEHEPHBIX 3a1a4. [locTpoerne rpadkoB U Auarpamm.

1.4. EXCEL. Omnepanun ¢ maccuBamu. Pa3zpaboTka u peanu3anusi MPOCTEHIINX airOpUTMOB C
UCIIOJIb30BAaHUEM BO3MOXKHOCTEW pelakTopa (Hax0KIE€HHE MaKCUMaJIbHOIO (MHHMMAJIBHOTO) 3JIEMEHTA
BEKTOPA M MAaTpHIbl, HAXOXJECHHUE CYMMBI DJIEMEHTOB BEKTOpPAa M MATPHIIbI, BBIYMCIECHUE MaTPUYHBIX
BbIpakeHMil). PelleHue BBIUMCIUTENBHBIX 3a7ad C ucnosib3oBaHueM T1abmuu. Pemenune CIIAY ¢
UCIIOJIb30BaHUEM 0OPaTHOM MaTpPUIBL.

1.5. EXCEL Iloctpoenue rpa¢ukoB u auarpamMMm. Pacuer (yHKIMOHAIBHBIX 3aBUCHMOCTEH U
HOCTpOeHHE TpaduuecKux H300pakeHUil ¢ mcnosib3oBaHueM craHaapTHoix (pynknuii EXCEL u macrtepa
¢ynkuuil. [locTpoeHne noBepxHOCTEN ¢ UCMOIb30BaHUEM MacTepa quarpamm. [loctpoenue nuHuil Tpexaa.
Pa3nes 2. AnropuT™Mbl M OCHOBBI IpOrpaMMupoBanns Ha si3bike MATLAB.

2.1. Anroputmsl, TUnbl anroputMmoB. llonstue anroputma u ero cpoiictBa. CrnocoObl 3amucu
aNropuTMOB. MOIyJIBHBIM NPUHLMI TIOCTPOEHHUS AINrOPUTMOB M mporpaMM. [lakeT KoMIblOTEpHOU
matematuku MATLAB. XapakTepucTUKH S3bIKOB IPOrpaMMHUpPOBaHHUSA. OBOJIOLUS W KIacCUpUKaLUs
S3BIKOB ITPOIPAaMMHPOBAHUS, UMIIEPATHBHBIE, (YHKIIMOHAIIBHBIE, TOTUYECKHE, 00bEKTHO-OpUEHTUPOBAHHbIE,
ux KoMOuHauuu. IIOHATHS TpaHCIALMK, KOMIWJISLUUHM, UWHTEPIpPETAllud, WX pas3auuusd. S3bIku
IPOTrpaMMHUPOBAHUS BBICOKOTO YpoBHs. CTPYKTYpHOE IPOrpaMMHUpPOBaHUE, €ro 0cOOeHHOCTH. O030p MaKeToB
KOMIbIOTepHOM MaTtematuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHbIE CTPYKTYpbl M HPHUHLMUIIBI CTPYKTYPHOI'O INPOTrpPaMMHUPOBAaHMSI,
wutocTpanus. ba3oBple anropuTMudeckue KOHCTPYKIMH (Cl€OBaHUE, BETBIIEHHE, IOBTOPEHHE), HX
peanuszanuu. Oneparopsl si3bika nporpammupoBanuss MATLAB. OcnoBuble pematenu (solvers) MATLAB
JUISL pealM3allii BBIYUCIMTENBHBIX aqropuTMoB. bubnuoreka cranmaptHeix (GyHkuuit size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Iloctpoenue rpadukoB GyHKIUU OJHOM M ABYX HepeMeHHbIX. Vcnonbs3oBanue dyHkuuit plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmnenue rpadpukoB(3aroJ0BKH, MOIMUCH TIO
OCSIM U TIp.).

2.4. Onepauuu Haa MacCHBAaMM: BEKTOpaMHM M MAaTpULlaMH - CIIO)KEHHE, YMHOJKEHUE,
TpaHCIIOHUPOBaHUE, oOpalieHue (inv), BBIYUCIEHNE HOPMBI (norm), panra (rank) u onpenenurtesnss MaTPULIbI
(det ). ANropuTMbl HAaXOXXICHUS MAKCUMAaJIbHOI'O, MHUHMMAJIbHOTO 3JIEMEHTAa B MAacCHBE, aJITOPUTMbI
COPTHUPOBKH M UX peanuzarus (Hanpumep, Selection Sort).
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Pa3nesa 3. Unciaennsie MeToabl. Peanusanus npocreiimmx anroputmos B cpene MATLAB.

3.1. YucneHHble METOJbl, XapaKTEPUCTUKA M UX OCOOEHHOCTH, MOHATHE CXOJUMOCTH METOAA.
DJeMEHTHl TEOpUU TOTPEIIHOCTeH, KiIacCU(UKAIMs MOTPEUIHOCTeH, aOCONIOTHAasE M OTHOCHUTENbHAs
IOIPEIIHOCTb, MOHATHE (YHKIHMHM HOPMBL. BBelneHHe B CTaTUCTHKY. AJITOPUTMBI JJIsl CTaTUCTHYECKOH
00paboTku HH(OpMaAIK (BBIUYMCIEHUE TOYEYHBIX M HHTEPBAIBHBIX OLIEHOK DPE3YJIbTAaTOB H3MEPSEMOM
BenuuuHbl), ux peanusanuu B [IKM MATLAB. Hcnonp3oBanue pyHknuii min, max, median, var, polyfit,
polyval.

3.2. Ilpubmmwkenne Gyakmuii. Matepnonsuus MHorowieHamu. Kycounass uHTeprionsus (CIUIaiiH).
Onenka norpemHoctu. dyakuun MATLAB aiis pa6otsl ¢ MHOrOowieHamu polyld, polyval, polyfit, polyder,
polyint.

3.3. BoluncieHue onpeAeaeHHbIX HHTErpajioB, aIrOPUTMbI METOAOB NPSIMOYTOJILHUKOB, Tpaneuui u
CumricoHa, OLIEHKAa MOIPEHIHOCTH METOJ0B. Peanus3anus alropuTMOB UYUCIEHHBIX METO/OB BBIYMCIICHUS
onpeeeHHbIX HHTErpaioB B cpene MATLAB, npumeHenue ctanaapTHeIX QyHKIMH trapz, quad, integral

3.4. UccnenoBanue (yHKIUM OAHON mepeMeHHOW. Pemenwe HenuueitHoro ypasaenus f(x)=0.
Otnenenue KopHeH. ANTOpUTMBbI YTOYHEHHs KOpHS (METOJ IOJOBUHHOrO JeneHusi, HproToHa, mpocroii
utepanun). CpaBHUTEIbHbIE XapaKTepuCcTUKU. Peann3zanus anroputmos B cpene MATLAB no 6:10k- cxemam
U C UCIOJIb30BaHUEM periaTeneit roots, fzero.

3.5. UccnenoBanue GyHkum oxHoi nepemenHoi. [louck skerpemyma ¢yHKuuu BeraucnurensHblie
QITOPUTMBI HAX0XKJICHUS JIOKAIBHBIX U ITI00AJIbHBIX 3KCTPEMYMOB (METOJ JIeNIEHHsI OTpe3Ka MOonojaM, METO.
30JI0TOTO CEUEHUS), UX pealln3aliy Mo OJIOK- CXeMaM W C HCIIOJb30oBaHMeM pematens fminbnd B cpene
MATLAB.

Pa3nen 4. Komnbiotepusblie ceTu. ba3bl 1aHHBIX.

4.1. KoMnbloTepHble CETU: TOMOJIOIMU CeTeH, MX XapaKTepUCTUKH. Tomosoruu cereil: 3Be3qHasd,
HIMHHAS, KosblieBas. CeTu 3aKphITOrO THUIIA: JIOKAJIbHBIE U PACHPECIICHHbIE CETH, KOPIOPAaTUBHbIE CETH.
[TporpaMMHO-TEXHHYECKOE OOecreueHue: ajapecanusi, ONEepalMOHHAas CHUCTeMa, aJanTepsl, ApalBepsl,
IPOTOKOJIBI (0COOBIE SA3bIKH, Ha KOTOPBIX OOMEHHMBAIOTCS MH(OpMalMeld KOMIbIOTEPHI B CETH, HAIpUMEp,
TCP, TCP/IP, UDP).

4.2. T'moGanbubie cetn pasnuuHoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bo3moxxnoctu cetm  HMurepner, Cucrema TtenekoHpepeHUMA. OnexkTpoHHas moura. JlocTyn K
nH($OpMallMOHHBIM pecypcaM. 3amuTta nHpopManuu. [TonsTHe 6e30MacCHOCTH KOMITbIOTEPHOM HHOpMaLUK:
HaJIe)KHOCTh KOMIIBIOTEPA, COXPAHHOCTD JaHHBIX, 3alIUTa OT BHECEHUSI U3MEHEHHUI HEYIIOJTHOMOYEHHbIMH 50
JUIAMH, COXpAaHEHHE TallHbl MEPENUCKU B AJIEKTPOHHON CETH AJITOPUTMBI 3aIUTHl HH(OPMALIUU: METOIbI
3alIUThI, KOMIIBIOTEPHBIE BHUPYChl M Ooppba ¢ HHUMHU. MeTOoAbl pealn3alud 3aluThl HH(OPMAIUH:
IpOrpaMMHbIE, allapaTHble, OpraHU3al[MOHHBIE.

4.3. Undopmannonnsie cucreMbl. CuUcTeMbl ympaBieHUs OaHKamMu W 0Oa3aMu JaHHBIX. PensiuoHHas
Mozienb AaHHbIX. CTpyKTypa 3amMcH, METoAbl AocTyna K uHpopmauuu. OOMEH AaHHBIMH C JAPYTUMHU
npuioxeHussMa WINDOWS: TekcTOBBIMM pelakTOpaMH U 3JIEKTPOHHBIMH TaOIHIIaMU.

4.4. Pensunonnast 6a3a naHHeix ACCESS. I'maBHOE€ OKHO, MEHIO KOMaH], IaHEelb HWHCTPYMEHTOB.
Co3naHue M OTKpbITHE 0a3bl JaHHBIX. BBOJ M peaakTHpOBaHUE NAHHBIX B PEKUME TaOJUIBI U PEXKHUME
KOHCTpyKTOpa. @opMUpOBaHUE 3apOCOB. 3ampoChl MPOCTbIE 1 MHOTOTA0IMYHBIE, 3aIPOCHl C YCIOBUSMHU.
Co3znanue otyetoB U ¢popM. TexHomorus peanuzanuu npocreimmux 3aaay cpencrsamu CYBJ] ACCESS.

4. O0beM AUCHMILVIMHBI M BUIbI Y4eOHOH padoThl

Cemectp
. 1 cemecTp
Buz yuebHoit paboTbl Axan, | Actp.
3E
q. q.
O0mas TpPyA0eMKOCTb JMCIHILIHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,56 20 15
6 mom uucie 8 popme npaxmuuecxkout noozomosxku | 0,11 4 3
Jlexmmm (JI) 0,11 4 3
[TpakTuueckue 3austus (I113) 0,22 8 6
8 MOM Hucie 8 hopme NPaKmuieckol no020moeKu 0,05 2 15
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JlaGopatopusbie padotsl (JIP) 0,22 8 6

8 moMm yucie 8 hopme npaxmuieckol no020moeKu 0,05 2 1,5
CamocrositeabHas padora (CP) 3,19 115 86,25
CaMOCTOSTEeIbHOE M3YUYCHHUE PA3/IeSIOB JUCITUTIIMHBI 3,19 86,25 | 86,25
DK3aMeH 0,25 9 6,75
KonTakTHas camocTosTenbHas padoTa 0,4 0,3
0,25

CaMOCTOSTEIbHO U3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 8,6 6,45
Buj1 H”TOr0BOr0 KOHTPOJISI: 9K3aMeH

AHHOTanus padoyeil NPOrpaMmbl IUCHUNIIHHBI
«IIpoduinbHoe mporpaMMHoOe obecriedeHue 1JIs pelleHus 3a1a4 NpodeccuoHAIbLHOM e TeJIbHOCTH»

1. Heab aMCHUILUIMHBI — O3HAKOMJICHUE CTYJIEHTOB C TEOPETUYECKUMH, MNPAKTUYECKUMH U
METOJIOJIOTUYECKUMHU OCHOBAMH COBPEMEHHBIX MH(OPMAIIMOHHBIX CUCTEM. B paMKax W3y4eHUs JUCIUTLTAHBI
y CTYACHTOB (POPMHUPYIOTCS TCOPETUUYECKUE 3HAHHWS M TPAKTUYECKUE HABBIKM IO HHCTPYMEHTAIbHBIM
CpeacTBaM MporpaMMHOro obOecrieueHus. CTYIEHTH W3YyYalOT HA TPAKTHKE BHIBI HMH(POPMAITMOHHBIX
TEXHOJIOTHUH.

3agauyM JOMCHMIUIMHBI — TPUOOPETEHHE CTYACHTAMH TIPOYHBIX TEOPETUUECKUX 3HAHUU U
MPaKTUYECKUX HABBIKOB B 001aCTH HH(GOPMAIIMOHHBIX TEXHOJIOTHH.

2. B pe3yabTaTe M3y4eHUs IMCHHUILINHBI 00y4aI0 M IACH J0JIZKEeH:

OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-5.5; OIIK-6.1; OIIK-6.2;
OIIK-6.3; OIIK-2.10; OIIK-4.11

B pe3ynbpTaTe oCBOCHHS AUCIUIUIMHBI CTYICHT JOJKEH:

3namo:

— TIPOIECCh, METOJBI IOWCKa, cOOpa, XpaHeHUs, 00pabOTKH, MPEICTaBICHHS, PACIPOCTPAHCHHS
uH(pOpMallMd U CIOCOOBI OCYIIECTBICHHS TaKHUX IMPOLECCOB W METOJ0B (MH(MOpMalMOHHBIE
TEXHOJIOTHH)

— COBpPEMEHHBIE MHCTPYMEHTAJIbHBIE CPEbl, TPOrPaMMHO-TEXHUYECKHE MIATGOPMBI U MPOTPAMMHBIE
CpencTBa, B TOM YHCIIE OTEUYECTBEHHOTO IPOU3BOJICTBA, HCIIOJIB3YEMBbIC JUIsl pEUICHUs 3a/1ad
npodhecCuOHaNBHOM NeSTENbHOCTH, U IPUHIIUIIBI UX PAOOTHI.

Ymemy:

— BbIOMpaTh M HCIOJNB30BaThb  COBPEMEHHbIE  HMH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE U
WHTEJUICKTyaJIbHbIE TEXHOJIOTUH, HHCTPYMEHTAIBHBIE CPEJIbI, IPOTPAMMHO-TEXHUYECKHE TIaT(HOPMBI
U TPOrpaMMHBIE CPEACTBAa, B TOM YHCIE OTEUECTBEHHOI'O MPOM3BOJCTBA, JIsl PEIICHUs 3aaad
poeCCHOHAIBHON e TEHHOCTH

— aHaANM3WpOBaTh MNpoQecCHOHANbHBIE 3aJayd, BBIOMpPATh M HCIONb30BaTh monaxomsmme WT-
TEXHOJIOTHH.

Braoemp:
— HaBBIKaMU pabOTHI ¢ JexamuMu B ocHoBe UT-pemenuit JaHHpIMU
— HaBBIKAMH MPUMEHEHUS! COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX U UHTEIJICKTYaTIbHBIX
TEXHOJIOTHI, ”THCTPYMEHTAJIBHBIX CPEJICTB, B TOM YHCIIE OTEYECTBEHHOTO MMPOU3BOICTBA, TSl PEIICHUS
3a/1a4 MpoeCCUOHANTBHOMN JAEITeTbHOCTH.
3. Kparkoe cogep:xaHue TUCHMILIHHBI
Paznges 1. IIKM Python u ocoGeHHOCTH ero peaju3anuy JJIsl pellIeHUs] PACYETHBIX 32124 B XUMHH U
XHMHYECKOH TEXHOJIOTHHU

1.1. OOBEKTHO-OPHEHTUPOBAHHBIN S3BIK TporpammupoBanus Python: o0630p. OcobeHHOCTH U
cBOiicTBa 00BEKTHO-OpHeHTHpoBaHHOTO mnporpammupoBanus (OOIIl). Co3maHue U UCHOJB30BaHUE
muctpubytuBa Anaconda. Uudpactpykrypsr Spyder, Jupiter, cTtpykTypa s3bika. OCHOBHBIE CTPYKTYpPBI
JAHHBIX (CIHCOK KOPTEX, OOBEKTHI) M OMEpanuu Haj HUMH. AJNTOpUTMBI. OCHOBHBIE aJITOPUTMHUYECKHE
KOHCTPYKIIUU (ClieI0BaHNE, BETBICHUE, IIUKJIBI) U UX peanu3aius B Python.
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1.2. Beenenue B nporpammupoBanue Ha sizbike Python. CTpykTypa mporpaMMel, OTCTYIIBI, MOIYIIH,
omneparopsl, (GYHKIUU (MMEHOBAaHHbIE M AaHOHUMHBIC), OocoOeHHOCTH. CTaHIapTHBHIE W HECTaHIapTHHIC
¢ynkuuy s3pika Python (obmiero HazHaueHus, MaTeMaTuyeckue, 00paboTKka CTPOK, BBOJI/BBIBO).

1.3. Pa3paboTka anropuTMOB, IpOrpaMMHUPOBAHKE U OTIaaKa mporpamm Ha Python (B cpene Spyder).
VYnpasmsromue koucrpykiud if, for, while.

1.4 O630p IpeIMETHO-OPUEHTHPOBAHHOK OMOIMOTEeKH Moy el Python st HAyYHBIX ¥ MH)KEHEPHBIX
BeruucieHnit SciPy (Moxynu scipy u numpy, a taxke matplotlib), cpaBuenne ¢ MATLAB. OcHoBHas
CTpYKTypa AaHHbIX NumPy 1 BEKTOPHBIX U MaTPUYHBIX BeIuMciieHU# ndarray. OcoO€HHOCTH BBITTOJIHEHUS
neicTBUl HaA Marpuuamu (ClOKEeHHEe, BbIUMTAHUE, YMHOXKEHHe, oOpamieHue) Ha s3pike Python.
Wudopmarmonnsie MaTpuyuHble QyHKIIMU (HOpMa, OIpeneNuTelb, panr). Meroasl ndarray — T, copy, shape,
size, ndim u 1p., MHACKCUPOBaHUE, MAaTPUYHOE MMPOM3BeIcHHE U (YHKIIMK MOIyJsl numpy len, shape, zeros,
eye, dot, isclose, linspace, gradient, linalg.det.

1.5 Tloctpoenue rpadukos Ha s3bike Python ¢ ncnonszoBannem moayss matplotlib. @yakumum Moyss
matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. VYcraHoBka mapaMeTpoB u
aHHOTHPOBaHUE T'PaUKOB.

Paznen 2. Meroabl BbIYHCIUTENbHONH MaTeMaTMKH. OCHOBHBbIE 3Tamnbl pemieHusi 3aaay Ha DBM.
Pemienue cucrem JmHeiHbIX anredpanveckux ypapuenuii (CJIAY)

2.1. IlpssMble ¥ UTEpaLlMOHHBIE YMCIEHHBIE METOJbl. DJIEMEHTHl TeopuM mnorpemHocteil. [lonstue
HOpMBIL. OCOOEHHOCTH MAIIMHHOMN apupMeTHKH (KpaTkuil moBTOP). OCOOEHHOCTH BHIMOIHEHUS ICUCTBUN HAJl
MaTpuliamMu (CIOKeHUE, BBIYMTAHUE, YMHOXKEHHE, oOpamienune) Ha s3bike Python, wH(OpManmoHHbIE
MaTpuyHble (GYHKIUU (HOPMA, OTIPEACTUTENb, PAHT).

2.2. Pemenue cucrem nuHedHbIX anreOpamveckux ypaBHeHud (CJIAY). IlocranoBka 3amaym.
[TorpemnocT. MeTONIbI ¢ HUCIIONB30BAHHEM OOpPATHOM MATPHUIBI MU METOJl MPOCTHIX UTepanuil. Pemienue
CJIAY na s3sike Python ¢ ncnons3zoBannem moayneir numpy.linalg u scipy.linalg. u ¢dynkuuii det, rank, inv,
cond, norm, solve.

2.3. O630p metronoB pemenus CJIAY. BeruumcnurenbHas yCTONYHMBOCTH, CXOJUMOCTH METOJIOB.
OO0ycIOBIEHHOCTh CUCTEMBI JIMHEHHBIX anredpandeckux ypaBHeHuit (CJIAY) u uucio o0ycIoBI€HHOCTH.
Paznen 3. O0OpaGorka pe3yabTaToB H3MepeHUsi OAHON BeaudyuHbl. [Ipudaumkenue QGyHKUMU
MHOI04JICHAMHM C O/THOM He3aBHCHMMOI1 nepeMeHHOM. Pemenue cucrem HesimHeliHbIX ypaBHenuil (CHY)
YHCJIEHHBIMH METOIaMH

3.1. O6paboTKa FIKCIIEpUMEHTAIbHBIX JaHHbIX. ToueuHble U MHTepBaIbHbIE OlleHKU. DyHKIuu Python.
Omnpenenenue kpurepus CThIOJIEHTA

3.2. Ilpubmmwxenue ¢yHKIMA. MeToAbpl HMHTEPHOJSAIMHU 3aBUCUMOCTEH € OJHOM HEe3aBUCUMOMN
nepeMeHHo#. HTepnosionHblii MHOrowieH Jlarpanxa, peanusanus B Python.

3.3. Ilpubnmxenue ¢yHkuil. MeTonsl anmpoKCHUMalUMM 3aBUCHUMOCTEH C OJHON He3aBHCUMOMN
nepemeHHoil. Merton Haummensmux kBaapatoB (MHK). Wcnonb3oBanme ¢ynknuit Python ans
annpokcuManun 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

3.4.. AnropuT™MBI METOJIa TPOCTOM uTepanuu U metoga Heiotona - Padcona nns pemenus CHY.
CKOpOCTb CXOAMMOCTH, OLIEHKH MorpemHocTi. Peannzanus metooB B Python.

3.5. MeToka UCTIOJIb30BaHUS pelIaTesieil B MoayIie scipy.optimize, pyHkiuu root_scalar, root.
Paznen 4. Pemenue 3a1a4 MHOrOMepHOI ONTHUMHU3ALMM YHCJIEHHBIMH MeTOJaMHU. AHAJIU3 U pelleHHe
auddepeHINATBHBIX YPABHEHU YHCJIEHHBIMH METOIaAMH

4.1. Knaccudukanust 3ajad ¥ METOJOB ONTUMHU3AIMH. MeTOoJ TpaJMeHTHOTo crycka. Meron
nedhopMupyeMoro MHOrorpanHuka. Peanuzamus metonoB B Python.

4.2. Berpoennsie Metonbl SciPy. Beibop pemiarens B Mmoayne scipy.optimize BerpoeHHble METOIBI
SciPy, ¢pyakiuu minimize scalar, minimize.

4.3. Anroput™mbl MeTOJIOB pemieHus AuddepeHunanbHbIX ypaBHeHUH. Metoabl Diinepa U ero
monupuxanuu. Peanmzanus meronoB B Python. Breibop pemarens B Moayne scipy.integrate, (gpyHKuuu
solve_ivp, solve_bvp.

4. O0beM AUCHMILVIMHBI M BUIbI Y4eOHOH padoThl

Cemectp
2 cemecTp

Bun yuebHoit paboTtbl
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3 Axan. | Actp.
9. q.
O0mas TpPyA0eMKOCTh JMCIHILIHHBI 2 72 94
KonrakTHasi pa6oTa — ayJJUTOPHbIE 3aHSATHSI: 0,33 12 9
6 mom uucie 6 hopme nPaKmu4ecKoil n0020moeKu 0,11 4 3
ITpaktrueckue 3ansatus (113) 0,11 4 3
8 MoMm yucie 8 hopme npaKmu4eckol no020moeKu 0,05 2 1,5
Jlaboparopusie paboTsl (JIP) 0,22 8 6
8 moMm yucie 8 hopme npaKmu4eckol no020MmoeKu 0,05 2 1,5
Camocrositebnas padora (CP) 1,67 60 45
KoHTakTHas camocTosTeNbHas paboTa 0,2 0,15
1,67
CaMocTOSITEeIbHO H3YUCHUE PA3ICIIOB TUCIUILIMHBI 59,8 | 44,85
Bua uToroBoro KOHTpoJIA: 3auer

5.2 IucuuniauHbl 4acTH, GopMHupyeMoil yuacTHUKaMHU 00pa3oBaTe/IbHbIX OTHOLICHHUH (00s13aTeIbHbIE
BapHATHBHbIC JUCHHUIINHBI)

AHHOTANUsA padoyei MPOrpaMMbl JUCHUILIIMHBI
«JIaGopaTopHbIii NPAKTUKYM [0 OPTAaHUYECKO XMMUMN»

1 Heap AMCHUNJIMHBI — TPHOOPETEHHWE CTYJACHTAMH OCHOBHBIX 3HAHUH UM HABBIKOB JUJIS
OCYIIIECTBIICHUS] CHHTE3a OPraHUYECKIX BEUIECTB.

2 B pe3yabTaTe H3yYeHUs] TUCHUILUINHBI 00YYAIOIIHIICS T0JI5KEH:

Obaaoams cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

YK-1.1; YK-1.4; YK-1.5.

3namo:

— TEXHHUKY 0€30TaCHOCTH B JIAOOPATOPHH OPraHUIECKON XHMMHUH;

- MIPUHIIMITBI 0€3011aCHOT0 00paIIeHUs ¢ OPraHUYECKUMU COCTUHEHUSIMU;

- METO/IbI U BUJIBI XpOMaTOrpaduu uist ONpeeIeHrs COCTaBa PEaKIIMOHHON CMECH;

- TEOPETUYECKHE OCHOBBI CIIOCOOOB BBICTICHUS, OYUCTKU U UICHTH(PHUKAIUU OPTaHHMYECKUX
BEIICCTB;

— IKCIIEPUMEHTAIBLHBIC METOJBI TIPOBEJACHHUS OPraHUYEeCKHX pPEAKIHA, MPOTCKAIONIUX II0
pa3IMYHBIM MEXaHU3MaM;

- OCHOBHBIE 00IITE METOIMKHU B3aUMHOM TpaHC(OpPMAIIMK KIIACCOB OPTaHUYECKUX COSTMHEHUH.

Ymemn:

— MPUMEHSITh TCOPETHYCCKHE 3HAHUS H JKCICPUMEHTAIBHBIE METOJbI WCCIICIOBAHMS
OpPTaHWYECKON XUMUU TIPU PEIICHUH MPOPECCHOHATBHBIX 33134,

— chopmynupoBaTh IpodieMy U 000CHOBATH BHIOOP TPUOOPOB M IKCIIEPUMEHTAIBHBIX METOJIOB
MCCJICIOBAHMSI, TOCTABUTH LIETH U 33/1a4l U HAMETHUTH IMYTH UX JOCTIKECHUS;

- CUHTE3UPOBATh COCTUHEHUS 110 PEIOKEHHON METOTUKE;

- MPOBECTH BBIICTICHUE M OYUCTKY CHHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TEOPETHUYECKUX
3HAHHH TT0 OPraHUICCKONW XHMHH,

— BBIOMpATh PAIMOHATBLHBINA CITOCOO BBIJICIICHUS U OYMCTKH OPTAaHUYECKOTO COSAMHCHHS,

— MPEJICTaBIATh JaHHBIE J1A00pAaTOPHOTO HCCIICOBAHHS B BHJE T'PAMOTHO O(OPMIICHHBIX
METOJTUK;

- MPOBOANTh aHAIN3 M KPUTUYECKU OLIEHWBATH TOJYYEHHBIE IKCIEPUMEHTATbHBIC JaHHEIE,
00001aTh U 1enaTh 000CHOBAHHBIE BHIBOBI Ha 0a3€ MPOBEIEHHBIX OIBITOB;

- BBIOpaTh coco0 UACHTU(DUKAIIMN OPraHUIECKOTO COSTUHEHUSI.

Braoems:

— KOMIUICKCOM COBPEMEHHBIX OJKCIICPUMEHTAIBHBIX METOJIOB OpPraHUYeCKOW XHMHH JUIS
peleHus KOHKPETHBIX UCCIIEeI0OBATEIbCKHIX 33/1a4;

- AKCIIEPUMEHTATLHBIMA METO/IaMU TIPOBEACHHSI OPraHUIECKIX CHHTE30B.
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- OCHOBHBIMHM METOJIaMU UACHTU(PHUKAIIMN OPTaHUYECKUX COeTMHEHUN

- nprueMaMu 00pabOTKU U BBIJEICHUS CHHTE3UPOBAHHBIX BELIECTB;

3HaHUSIMH OCHOBHBIX 3aKOHOB OpPraHWYECKOH XHUMHUHM JUIsl COJAEP)KATEeNIbHOW WHTEepIpeTaluu
MOJTy4YEHHBIX IKCIEPUMEHTAIbHBIX PE3YJIbTATOB.

3 Kpartkoe conep:kanue JMCIHIITHHbI

Paznea 1. «IIpaBuiia u MeToaAbl PA0OTHI B JIA0OPATOPUU OPraHUYECKONH XUMUM»

1.1  IlpaBuna 6e30macHOi paboOTHI B 1a0OPATOPHH OPraHUYECKON XUMHUH

besomnacHbie puemsl U npaBuiia padoThl B 1a00paTopuu OpraHMuYeCcKON XUMHUU.

1.2 Meroasl paboThl B 1a00paTOPHH OPraHUIECKON XUMHH

O6mue wmeronbl paboThl B jnaboparopuu opranudeckoil xumuu. HarpeBanue. OxiaxkieHHe.
[IepememuBanue.

1.3  JlaGopaTtopHas mocyaa, 000pyI0BaHUE U PHUOOPHI

[Tocyna, Hanbonee yacTo npuMeHsiemas B 1abopatopun. [Ipubops! 11 onpenenenus TeMIepaTypsl
miaBieHus. Becel. Tepmomerp. PotopHsrii ucriapurens. Pedpakromerp.

Paznen 2. «MeTtoabl HaeHTH(UKANMH, OYUCTKH U BbI/IeJIEeHHs] OPraHUYeCcKHX COeIMHeHUiD)

11  Xpomarorpadus

WNnentudukanus opraHndeckuxX BELIECTB MOCPEACTBOM pa3iIMuHbIX BUAOB Xxpomarorpapuu (TCX,
xpomatorpadust Ha Oymare, uoHooOMmeHHas xpomarorpadus, BDXKX). Ilpumenenue TCX pgnsa
UICHTU(PHUKAIIMA OPraHMYECKHX COeIMHEHHHA. AICOPOCHTBI M AIIOCHTHI, ncnoib3dyembie B TCX. Bribop
amoeHTa. O6HapyxeHue BemectB. OOHapyxkeHue BemecTB. Koadduuuent yaepxuBanus. Koapdunuent
pacnpenenenus. Pabora ¢ kanwuisipaMu.

1.2 Meroabl OYUCTKY KUIKUX BemecTB. [leperonka

OKcTpakuus, JUIsl U3BJICYECHUs (BBIICJICHUS) OPraHMYECKOrO BELIECTBA W3 BOJbL. OKCTpakKLus ¢
MOMOIIBIO JAETUTENBHON BOPOHKHU. BricyminBanue 3KCTpakToB ocymuTeneM. [leperonka. Bunsl neperonku
(ppakmmonna, BakyyMHasi, IEperoHKa ¢ mapoM, Mpu aTMOC(HEpHOM JaBlieHHH). BrICymmBaHue KUIKOCTEH.
Ocymurenu. Omnpenenenue TeMmoepaTypbl KumeHuss U KoddduuueHnta mnpenomieHus. DOpakimoHHAs
neperonka. Pa6ora ¢ punbprpoBanpHOil Oymaroit. OTroHKa pacTBOPUTEIIS.

1.3  Meroabl OYUCTKHU TBEPBIX BeliecTB. [lepekpucrannuzanus

Metoapl OYMCTKM TBEpAbIX BemllecTB. Bosronka (cybomumanus).  Temmeparypa BO3TOHKM U
TeMmreparypa IUIaBJIE€HUsS, BO3TOHsAMOIIerocs BemiectBa. [IpubGop s BosroHku. Ilepeocaknenue.
[lepexpucrammzanus. OTansl nepekpucrammzauuu. Ilonbop pactBopurens. HacwlieHHbIH pacTBOD.
['opsiuee puibTpoBaHue, BakyyMHas ¢uibTpanus. OnpeeneHue TeMIeparypsl IUIaBieHus. Temmeparypa
IUTABJIEHUSI CMEIIaHHOM MPOOHI.

Pa3nea 3. «CuHTE3 OPraHM4YecKUX COeIHMHECHUI»

3.1  CuHre3n

Lenu u 3a1a4um 3KCTIepUMEHTa B OPraHUYECKOM CUHTe3e. TeopeThyeckre OCHOBBI Iporecca. Beibop
ycinoBuil peakiuu. Pacuer cunTesa. OOmme mnpaBuia MOJATOTOBKM W IPOBEIEHUS CUHTE3a. TexXHUKa
6e3onacHoctu. Ilpubop s mpoBenenus cunrtesa. [IpoBeneHue ombiTa. KOHTpONb 3a XOAOM peakIUH.
Boigenenue, ounctka W aHanu3 npoaykra. CHHTE3bl BELIECTB pPAa3IMUYHBIX KJIACCOB OPraHUYECKUX
coeaunenuil. [IpoBeaeHne 3KCIEpUMEHTAIBHBIX METOJIOB UCCIIEOBAHUS PEaKIil.

[IpoBenenue peakuuii, IPOTEKAOIUX 110 MEXaHU3MAaM:

- HyKJICO(UIILHOTO 3aMEeIleHHs] — CHHTE3 TalOr€HaIKaHOB,;

- HYKJICO(QUIHHOTO NPUCOENWHEHUS — CHHTE3 CJIOXHBIX 3(UpPOB KapOOHOBBIX KHCIOT, aMHIOB
KapOOHOBBIX KUCIIOT, a30TCOJACPKALIUX AJIbJIETUIOB U KETOHOB;

- ANEKTPO(UIBHOTO 3aMEIICHUs B apOMAaTHUYECKOM pPsily — peaklUuy HUTPOBaHMs, OpOMUPOBaHUS,
Cynb(UPOBaHNUS;

- peakuuii AMa30THPOBAHUS U a30COUYETAHUS;

- peakIuii OKuCIeHUs (CHHTE3 aleToHa, 1,4-0eH30XnHOHA, OCH30MHOM KUCIIOTHI) U BOCCTAHOBJICHUSI.

4 O0bem yueOHOM TMCUMILINHBI.

Bup y4eOHoii padoThI O0BLeM TUCHUILINHEI
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3E Akan. | Acrp.
q. q.

OO0mas TPyA0eMKOCTh IMCIHIIJIHHBI 5 180 135
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHSATHSI: 0,22 8 6
Jlaboparopusie paboTsl (JIP) 0,22 8 6
CamocTrosiTejibHasi padoTa 4,78 172 129
KoHTakTHas camocTosTeNbHas paboTa 478 0,2 0,15
CaMocTOsITeIbHOE U3YUCHHE PA3/IeNIOB AUCITUILIMHBI ' 171,8 | 128,85
Bua uToroBoro KOHTpoJIs: 3auer

AHHOTaIUs padoyeid MPOrpaMmMbl JUCUUILIIMHbBI
«HCcTpyMeHTAIbHbIE METObI (PU3UKO-XUMHYECKOT0 AHAIU3Aa B TEXHOJIOTMH HEOPTaHUYECKNX
BelleCTB»

1 Heab aucuMmIMHbI — NpuoOpeTeHre O0ydarolMMKCA 3HAHUH M KOMIIETEHIMH 110 OCHOBHBIM
rpyInaM HHCTPYMEHTAIBHBIX (DU3UKO-XUMHUYECKUX U (pusnyecknx meronoB ananmza (MMXA), naubonee
HIMPOKO MPUMEHSEMBIX B IPOMBILUIEHHOCTH U UCCIIEI0BATENbCKOM paboTe.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILINHBI 00y4aIOIUIICS T0JI/KEH:

Obnadamye cleayoUMU KOMIIETCHIUAMU ¥ HHAMKATOPAMH UX JIOCTHUKEHUS:

VYK-1.3; [IK-2.1; T[IK-2.2; TTK-2.3

3namy:

— TeopeTuYecKue OCHOBBI MeTOZI0B UM XA

- mpouecchl (OpMUPOBAHUS AHATUTUYECKOTO CUTHAJA B pa3inyHbiXx UMXA;

— paccMOTpEHHE IPUHILIUIIOB U3MEPEHHUH B CTAaHAAPTHBIX NpUOOpax;

— ocHoBbI MeTposioruu UMXA B cootBeTcTBUHU ¢ pekoMeHanusmu MIOITAK;

Ymemn:

- IPUMEHATh IPUOOPETEHHbIE MPAKTUUYECKUE HaBBIKU B MPO(ECCHOHAIBHON eSTEIbHOCTH IS
pelIeHNs KOHKPETHBIX aHAJUTUYECKUX 3ajiay;

- IIPOBOJIUTH OOOCHOBAHHBIN BBHIOOP METO/a aHaJIM3a C YYETOM IieNieil 1 0coOeHHOCTeH TaHHOM
MPAKTUYECKOW 3a]1a4u;

- IIPOBOJUTH PacueThl HA OCHOBE IIPOBEICHHBIX HCCIIEI0BAaHUM;

— IPOBOJUTH METPOJIOTUYECKYIO OLIEHKY PE3Y/IbTaTOB KOJIMYECTBEHHOIO XMMHUECKOT 0 aHaIn3a

Braoemw:

- OCHOBaMH METPOJIOTUYECKOH OLIEHKU Pe3yIbTaTOB KOJIMUYECTBEHHOTO XUMUYECKOIO aHAJIN3a;

- IIPUEMAMH NHTEPIPETALIMM PE3YJIBTATOB aHAJIN3a HA OCHOBE KBAJIMMETPUUECKHUX OLIEHOK;

- METOJIOJIOTUEH HHCTPYMEHTAJIBbHBIX U (DU3MKO-XMMUYECKUX METO/JOB aHalNu3a, LIHPOKO
UCIIOJIb3YEMBIX B COBPEMEHHON aHAIIMTUYECKON MTPAKTHUKE.

3 Kpartkoe conep:kanue JMCHHUIIIHHbI

Pa3nea 1. CnekTpanbHble METOABI AHATN3A

Obmas xapakrepuctuka @XMA. OCHOBHbIE MCTOUYHMKH IOTPEIIHOCTEN pE3yabTaTOB aHAINW3a U
crocoO0blI ux oleHkH. OreHka npesena oOHapyKeHus ¢ ucrnoib3oBanueM popmynsl Kaiizepa u ctaniapTHOro
OTKJIOHEHUS] MUHUMaJIbHOTO JieTekTupyeMoro curnaia no MIOITAK. Jluneinslii quana3zoH onpenenseMbix
KoHIeHTpauuil. CtanaapTHeie 00pa3bl coctaBa. OCHOBHBIE aHAIUTUKOMETPOJIOTHYECKHE XaPaKTEPUCTUKU
METOJIOB W pe3ylbTaTOB aHajdu3a, CIOCOObl MX OIEHKH: IMpenen oOHapyxeHHus, Kod(hdUIrueHT
qyBCTBUTEIBHOCTH, TPAHULIBl TUANIA30HOB OIPENEISIEMBIX COJAEPKAHUMN, CEIEKTUBHOCTD, MPELIM3UOHHOCTbD,
MPAaBUIIBHOCTb, IKCIIPECCHOCTh. MeToabl mpo00ooTOopa, pa3esieHns U KOHIIEHTPUPOBAaHUS BEIIECTB.

Metononoruas @DXMA. IlpueMbl KOJMYECTBEHHBIX U3MEPEHMM (METOA  IpaJyHpOBOYHOU
3aBUCHUMOCTH, BHEITHETO U BHYTPEHHEr0 CTaHJapTa, METOJ 100aBOK). AHAIUTUYECKUE U METPOJIOTHUYECKHE
XapaKTEePUCTHKH PA3JIMYHbIX HMHCTPYMEHTAJIBbHBIX MeToJ0B. IloHsATHE 00 aTTecTOBaHHON METOIMKE.
[TpoGnemsr BBIOOpa MeToa aHanm3a. O6o00menHsie ceenerus o 'OCT P MCO 5725 (2002).

OOm1ast XapaKTepUCTHUKA CIIEKTPAJIbHBIX METOJI0B aHau3a. Kimaccupukaius crekTpantbHbIX METO0B
aHanmza. [lomyueHue XMMHKO-aHATUTHYECKOW HMH(OpPMAIMKM NpPU B3aUMOAECUCTBUU 3JIEKTPOMATHUTHOIO
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U3JIY4YEHHUS! C BELIECTBOM. ATOMHAs M MOJIEKYJIApHAs CHEKTPOCKOIUs. AOCOpPOLMOHHBIE U 3MUCCHOHHBIC
METO/Ibl aHAIMN3A.

ATOMHO-?MHUCCHOHHBIM CHEKTPAJIbHBIM aHanu3. TeopeTHueckue OCHOBBI ATOMHO-3MHUCCHOHHOIO
CHEKTpaJIbHOTO  aHanu3a. VIcTouHuku BO30ykAeHHUS crHekTpoB. KauecTBeHHass XapaKTepUCTHKA
AQHAIUTUYECKOr0 CUrHana. IHTEHCUBHOCTD CIIEKTPAJIbHBIX JIMHUM KaK Mepa COJIep>KaHUs 3JIEMEHTA B Po0e.
@DakTophl, BIUAIOINIME HA WHTEHCUBHOCTH CIEKTpaldbHBIX JHUHUNA. CHeKkTpaibHble MPUOOPHI U CIOCOOBI
pEeruCTpali CIEKTpa. pacu(poBKa 3MUCCHOHHBIX CIIEKTPOB M HIACHTU(UKAIUS DJIEMEHTOB IO HUX
CIeKTpaM. ATOMHO-3MHUCCHUOHHBIN aHAJIM3 C MHAYKTUBHO CBS3aHHOW I1a3Mol. KonnmuecTBEeHHBIM aHamu3.
ATOMHO-3MHUCCHOHHAsI (OTOMETpUs IUIaMeHu. ['a30BbIe TUIaMeHa KaK BUbl HU3KOTEMIIEPATYPHOU II1a3MBbl.
brok-cxema mnameHHoro goromerpa. Bo3aMOKHOCTH METO]a U €r0 OrpaHUYCHUs. AHUOHHBIA U KATHOHHBIN
s dextrr. ObIaCcTH TPUMEHEHUS.

AToMHO-abcopOnMoHHast cnekTpomerpus. OOmas XapakTepUCTHKa METoJa M AHAIUTHYECKOTO
curHana. [lormoimieHue >IeKTPOMAarHUTHOTO H3Iy4YeHUs CBOOOJHBIMH artomamu. biok-cxema mpubopa.
HcTouHMKE MOHOXpOMAaTH4eCKOTo u3inydeHus. CrocoOsl aroMu3anuu npoOsl. CpaBHEHHE aHAIMTHYECKUX
XapaKTePUCTUK METOJI0B aTOMHON abCcOpOLIMU M aTOMHOU SYMUCCHH.

AHanmuTHyeckass ~ MOJICKYJIIpHas ~ CHEKTPOCKONMsA.  MeToapl  ONTHYECKOM  MOJIEKYJISIpHOMN
CHEKTPOCKOIHUHU. XapaKTEPUCTHKA aHAIUTHYECKOro curHaia. [lornonienue 3meKTpoMarHiTHOrO U3JIy4eHUs
MOJIEKyJIaMH. DJIEKTPOHHBIE TIEPEXObl M CIIEKTPHI MOTJIOMICHUST MOJeKy. 3akoH byrepa-JlamOepra-bepa.
Mounspusiii - k03pduiment mnornomenus. CrnekTpodoToMeTpudeckuii U (QOTOMETPUYECKUI aHAIIU3.
Onrtumuzanus yCJIOBUM aHAIMTUYECKHX ompeneieHuid. OTkiIoHeHUs oT 3akoHa byrepa-JlamOepra-bepa.
Amnmaparypa Ais CHekTpo- U (GOoTOMEeTpUYecKuX u3MepeHuil. TOYHOCTh pe3ynbTaToB (POTOMETPUUYECKUX
onpexaenenuii. J{uddepennuansuas poromerpus. MeToal CieKTpOo()OTOMETPUIESCKOTO TUTPOBAHUSI.

Onyopumerpudeckuii  ananu3. [Ipupoga  aHaANMTUYECKOrO  CUTHala  (IIYyOpPECHCHIMH U
dochopecuennnn. KBaHTOBBI W JHEPreTUUYCCKUN BBIXONbI. (DaKTOPBI, BIHSIONINEC HAa HHTCHCUBHOCTH
dyopecuenuu. TemneparypHoe U KOHIEHTPALMOHHOE TyleHue (pryopecuieHnu. 3epKaabHasi CHMMETPHS
CIIEKTPOB TMOTJIOIIEHHS U ucIycKanus (mpaBuio Jlesmmna). 3akon BaBuinoBa. Cxema GuryopruMeTpHIeCKUX
u3MepeHuil. BpIOOp MEepBMYHOTO M BTOPHUYHOTO CBETOQWIBTPOB. ['pamynpoBoyHas 3aBUCUMOCTb H
KOJIMYECTBEHHBIN aHAJIN3.

TypOunumerpuyeckuii U HederoMeTpuyecknuii MeToabl aHanu3a. PaccesHue cBeTa AMCIEPCHBIMU
cuctemMamMu. CBsI3b ONTHUYECKOM IUIOTHOCTH JUCIEPCHOM CHCTEMbI C KOHLEHTpaluued OMNpeessieMoro
BemecTBa. Koapduuuent MytHoctu cucremsl. TeopeTuueckiue OCHOBBI TypOUIUMETPUH U He(deToMEeTpUH.
VYpaBHenue Panes. CpaBHuTEeNbHas XapaKTEpUCTHKA AaHAIUTHYECKMX CHTHAJIOB B TypOMIMMETpUM U
Hedenomerpuu. TpeOoBaHus, MpeAbABIsIEMbIE K HCIOIb3YEMbIM aHATTUTUYECKUM PEAKIIUSM.

Pa3nes 2. DiekTpoxuMHu4yecKHe MeTOIbI AaHAJIN3A

OOmiast  XapakTepUCTHUKA HJIEKTPOXMMHUYECKHX METOJIOB aHalM3a M HUX KJIacCHU(pUKaIMAL.
Krnaccugukanus 3mekTpooB B 3JEKTPOXMMUUECKUX METO/1ax aHanu3a. [lonspusyemble u HeNonsipuzyembie
NEKTPObl. Vcronb3yeMble XUMUUECKUE U IJEKTPOXUMHUUYECKHE PeaKiiM, TpeOOBaHUs, MpelbsIBIsIeMble K
9TUM peakuusiM. Bozmoxuoctn IXMA.

KonnyktomeTpuss M KOHAyKTOMETpuYeckoe TuTpoBaHue. OOmas XapakTepUCTHKAa METOAA.
AHaJIUTUYECKUN CUTHAJ B KOHIYKTOMETPUHU. Y IeJIbHAs M SKBUBAJIECHTHAS 3JIEKTPOIPOBOJHOCTh PACTBOPOB
anekTponuToB. [lonBuwkHOCTH MOHOB. IIpsiMas KOHIOYKTOMETpHUS M KOHAYKTOMETPUUYECKOE THUTPOBAHUE.
Kpussie TuTpoBanus. ®akTopsl, BIUSIOLIME HA BUA KPUBBIX TUTpoBaHUs. [ [puHIIMnnanbpHas cxema yCcTaHOBKU
JUIsl KOHIAYKTOMETPUYECKUX H3MEpPEHUH, HCIOJIb3yeMble 3JIeKTponabl. Bo3moxHocTn meroxa. Ilpumepst
onpeneneHui. BeicokoyactoTHoe TUTpOBaHKE. Bo3mokHOCTH MeToa.

[loTeHIMOMETPUA ¥ TOTEHIMOMETPUYECKOE TUTpOBaHUE. VHAMKATOPHBIE IEKTPOABI U IEKTPOBI
cpaBHeHusA. [loTeHnuman »siekTpoja Kak aHaduTUdeckud curHai. HMoHomerpusi. JIOHHAHOBCKHMM H
T y3uoHHBIN moTeHuanbl. Kiaccudukaiys HOHOCETEKTUBHBIX 3JIEKTPOI0B. Y paBHeHue Hukomnbckoro-
OlizeHMaHa. MeTo/ bl KOJIMUYECTBEHHBIX ONPEIEICHUI U yCIOBUS UX MpuMeHeHus. [IpsMas noTeHunomMeTpus
(pH-metpusi, wuoHoMeTpus). Bo3moxxHoctH Meronma. Metoasl  TuTpoBaHHMs. OOpaboTka KpPUBBIX
MOTEHLMOMETPUYECKOTO TUTPOBAHUS.

Bonbramnepomerpudeckue Metonbl aHanuza. Kiaccudeckas momsporpadus. [lonspo-rpamMMel.
WnTepnperanust nosisiporpamm. OCTaTOUHBIA M KOHACHCATOPHBIM TOKU. YpaBHEHHE MOJSIpOrpaduyecKont
BosIHbI  ['eiipoBckoro-MnbkoBuua. IloTeHnuanm MOMYBONHBI KaK  KAueCTBEHHAas  XapaKTEpUCTHKA
aHAJIUTUYECKOro curHana. Beibop u Ha3HaueHue nossporpaduueckoro dona. [Ipenensubiil nuddy3noHHbINH

105



TOK KaK KOJMYECTBEHHAs XapaKTEPUCTUKA AaHAIUTUYECKOTO CUTHaia. AMIEpPOMETPUYECKOE THUTPOBAHHE.
OOmast xapakTepuCTHMKa METOAAa M aHAJIUTHYECKOro CHUrHaia. BbpiOop ycinoBuil aMnepoMeTpuuecKux
u3Mepenuil. IlpuHnunuanbHas cxemMa amrnepoMeTpudeckoro TurpoBanus. Kpusele tutpoBanus. [Ipumepst
IIPAKTUYECKOI0 UCIIOIb30BaHUSA METOAA.

Kynonomerpuueckuii MeTo aHaIM3a

Knaccudukanus MerooB KyJoHoMeTpuu. KoanuecTBo 31eKTpuyecTBa Kak aHAIMTHUECKUI CUTHAJL.
[Ipssmass KynoHOMeETpUs U KYyJIOHOMETPHUYECKOE TUTpoBaHue. Pacuer komudecTBa 3JIEKTPUYECTBA,
3aTPayeHHOr0 Ha JJIEKTPOXMMHYECKY0 peakuuio. KynoHomerpuueckoe TuTpoBaHue. Bpibop TOka
anekTponnsa. lIlpuHnunuanbHas cxema yCTaHOBKM JJIsi KYJIOHOMETPUYECKOro TUTpoBaHus. [IpakTtuyeckoe
IPUMEHEHHE METO/Aa. OJIeKTporpaBUMeTpuyecKkuil aHanu3. OOmas XapakTepucThka MeToja u
AQHAIUTUYECKOTO CUTHAJIA.

Paznen 3. Xpomartorpaguueckue MeToabI

Oo6was XapakTepucTuKa  Xpomarorpaduyeckux METOJIOB. Teopernueckune OCHOBBI
xpomarorpaduyecknx MeTogoB. Xpomarorpamma. Ilapamerpsl ynepxuBanus. KauecTBeHHas u
KOJINYECTBEHHAs] XAPaKTEPUCTUKH aHAJUTHUYECKOI'O CHUrHajla B KOJIOHOYHOM xpomarorpaduu. Pusuko-
XMMHUYECKHE OCHOBBI Xpomarorpaguueckoro mnporecca. Krnaccuduxamus MeTogoB XpomaTtorpapuu o
arperaTHOMy COCTOSIHMIO (a3, [0 MeXaHW3My pas3fieleHus U crnocody odopmieHus mnpouecca. CreneHb
paszneneHus U KpUTepuil celeKTuBHOCTU. Kputepuii paznenenus. OnTuMu3zanus MPOLECCOB PA3ICICHUS
cmeceil BemecTB. Koadduuuent pacnpenenenus. OcHoBHOe ypaBHeHHe Xpomarorpaduu. Cesizb (opMbl
BBIXOJTHOW KPHBOW C M30TEPMOM pacIpe/iesieHus] B KOJIOHOYHOW Xpomarorpaduu. BeicoTa, sKBUBaneHTHAs
TeopeTnyeckoi Tapenke. Kunernueckas teopus xpomarorpapuu. Ypasaenue Ban-Jleemrepa.

l'azoxunkoctHass xpomarorpadus. OOmas xapakTepucTuka wmerona. llpuHnunmanpHas cxema
ra3oBoro xpomarorpacga. Y CTpoHCTBO U Ha3HaueHUe y3J10B XpomaTorpada. TpeboBaHusl, npebsaBiseMble K
HETIOABIDKHOW W TOJBMXKHOM ¢azam. Jlerektopbl. MeToasl HWACHTU(GHUKAIMH BELIECTB B Ta30BOU
xpomarorpaduu. MneHTudukanus KOMIIOHEHTOB pa3JeliieMbIX cMeceill ¢ MOMOIIbI0 JIorapu(pMUUECKUX
MHJEKCOB yaepkuBaHusa. CrocoObl KOJMYECTBEHHOr0 aHanu3a. [IpuMepsl MpakTUUECKOTro KCIOJIb30BAHUS
ra3oBoil xpomarorpaQuu.

Kunkoctas  xpomarorpadus. Kimaccupukanuss METOHOB  KHIKOCTHOM  XpoMmaTorpadum.
OcoGennoctu BOXX. [IpuHnunuansHas cxema XuIKkocTHOro xpomarorpada. Tumsl qerektopoB B BOXKX.
Kunkocrnoaacopounonnass BOXX. HopmanbHo-(pa3oBbiii 1 oOparieHo-¢pa30Bblii BapuaHTbl: COPOEHTHI,
JNIIOCHTHI, paszjensemble BemiecTBa. YpaBHeHMe Hokca. MeToasl HISHTH(UKAMK BEIIECTB U
KonuuecTBeHHOro aHanu3a B BOXKX. [Ipumeps! npakTrueckoro ucnoisb3oanus BOXX. Pacnipenenurenshas
OymakHas xpomatorpagusi. KauecTBeHHas U KOJIMUYECTBEHHAs XapaKTEPUCTUKHM aHAIUTHYECKOTO CHUTHaja.
O6nacte npumenenus. ['enb-xpomarorpadus. IlonBmwxknas u HenmoaBwxkHas ¢aspl. OOIee ypaBHEHHE,
ONHKCBIBAIOIIlEE  Tpolecc renb-xpomarorpadguu. Bo3moxkHocTn  remb-xpomarorpaduu. Ilpumeps
IPAKTUYECKOT0 UCOIb30BaHus. loHooOMeHHast 1 noHHas Xxpomarorpadus. TpeboBaHus, npeabsIBIsieMble K
peakuusM MOHHOro ooMeHa. OCOOEHHOCTH MOHOOOMEHHOM xpomarorpaduu. KoHncranra noHHoro ooMeHa.
W3orepmbl monHoro oOmena. Karuonutsl u  aHuoHuTHL. Kospduument cenekruBHoctu. MonHas
xpomarorpadus. brok-cxema HoOHHOro Xpomarorpada. Paspensromue ¥ KOMIIEHCALIMOHHBIE KOJOHKH.
AHanuTHYeCKre BO3MOKHOCTH METO/1a.

ABTOMAaTHMYECKMH M aBTOMAaTU3UPOBaHHBIM aHanu3. Jlpyrme Meronbl aHanmusa. JlMCKpeTHBIE
aBTOMaTWyecKkue aHanu3atopsl. [IpuHnumn nerctBusa. HempepblBHBIM IPOTOYHBIA aHAIWU3 MU IIPOTOYHO-
MH)KEKIMOHHBIM aHanu3. [loHsTne 00 aHanuTH4ecKkoil Macc-criekTpomeTpuu. CyIIHOCTh METoJa. AHAN3
OpPTraHWYECKHUX BEIECTB. DJIIEMEHTHBIN aHAJIN3.

4 O0bem yueOHOH TUCHMILINHBI

O0beM TMCUMILTHHBI
Bup y4yeoHoii padoTsl Axan. | Acip.
3E
u. 4.
Oo6masi TpyA0eMKOCTh TUCIHIIJIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,33 12 9
Jlexmun 0,11 4 3
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JIP 0,22 8 6
CamocTrosiTejibHasi padoTa 2,67 96 12

KoHTtakTHas camocTosiTenbHas pabota 267 0,4 0,3
CaMOCTOsTEIbHOE N3YUCHHE PA3/ICIOB JUCITUTLIHHBI ' 95,6 71,7
Buj kouTpoJsi: 3auer

AHHOTaIUsA padoyeil NPOrpaMMbl JUCHUILIIHHBI
«MaTtepuaJioBeeHe B TEXHOJIOTMHA HEOPTaHUYECKNX BeleCTB»

1. e AMCHMIVIMHBI — IPUOOPETEHUE CTYACHTAaMH 3HAaHUH, HEOOXOIUMBIX IS CAMOCTOSATEIBHOTO
pelIeHusl BOIPOCOB, CBA3aHHBIX C BHIOOPOM MaTepHajioB 00OpYyIOBAaHHS MPOHU3BOJCTB HEOPTaHUYECKUX
BEILIECTB.

2. B pesyabTrare n3y4eHusi AMCUMILIMHBI 00y4AIOLINICSH JOJIKEeH:

Obnadamye cleayomUMU KOMIIETCHIUAMU U HHAUKATOPAMH UX JTOCTH)KEHUS:

VYK-2.2; YK-2.4; VK-2.10; I1K-2.1; I1K-2.2; TIK-2.3.

3namo:

- KJIaCCU(MKAIUIO, CTPYKTYpPY, COCTaB M CBOICTBA IPOMBIIUICHHBIX MaTepUalioB, IPUMEHIEMBIX B
TEXHOJIOTUSIX HEOPraHUYECKUX BEIIECTB;

- MAapKHUpOBKY OCHOBHBIX IIPOMBIIIJICHHBIX MAaTE€pUAIOB, IMPUMEHSEMBbIX B TEXHOJOTHUSIX
HEOPraHMYECKUX BEIIECTB, 10 POCCUICKUM CTaH/apTaMm;

-OCHOBHBIC KOHCTPYKIIMOHHBIE W (DYHKIIMOHAIbHBIE MaTEpHUalbl IMPOU3BOJICTB HEOPTaHUYECKHUX
BEILIECTB;

Ymemn:

- PalMOHAJIBLHO MOA00paTh KOHCTPYKIIMOHHBIN MaTepuall A XUMHUKO-TEXHOJIOTHYECKOT0 Mpolecca
(peakTopa, anmnapaTa, MAlIMHbI) C YYETOM METOJIOB 3aLIUTHl OT BO3MOXHOI'O BO3/IEHCTBUS TEXHOIOIMUECKON
cpeapl;

Braoemy:

- METO/IaMH OIpE/EICHUsl CBOMCTB MaTepHajoB, NMPUMEHSEMBIX B TEXHOJIOTUSAX HEOPraHMYECKUX
BELIECTB;

- TAaHHBIMH JJIs1 TPUHATHS KOHKPETHBIX TEXHHYECKUX peIIeHUll Mpu pa3paboTKe TEXHOJIOIMYECKHX
MPOLIECCOB NMPOU3BO/ICTB HEOPIAHUUYECKUX BEILIECTB.

3. Kparkoe cogep:kanue JUCHHUIINHBI

Pa3nea 1. BBenenne. @u3uKo-xuMuyeckne 0CHOBbI MaTepHAJIOBEICHUS

MarepuanoBe/ieHHe Kak HayKa: LEIM, 33Jadyd W 3HaueHWe IUCHMIUIMHBL OOmiue TpebGoBaHUS,
IpeIbsABIsEMble K MaTeprallaM B 3aBUCUMOCTH OT YCJIOBUH HCIOJb30BaHUS WM dKCIUTyaTanuu. Pa3zsutue
HayKd O marepuanax. Poib pyccKHX y4eHBIX B pa3BUTHM Hayku. JlocTikeHus B 00JacTH CO37aHUsI HOBBIX
MaTepuasoB, TEXHUKO-3KOHOMHYECKas 3P PEKTUBHOCTh UX MPUMEHEHMSI. 3HAUEHHE MaTEepHaJIOB B Pa3BUTUU
XUMHKO-TEXHOJIOTMYECKHUX MPOLIECCOB U 00eCIeYeHnH UX 0€30MacHOCTH.

OCHOBHBIE ITOHATHUS O CTPOEHUH, CTPYKTYpPE M CBOMCTBAX MaTepraioB. MeTo bl U3yueHUs! CTPYKTYpPhI
Y CBOMCTB MaTEpHAJIOB.

Crpoenne matepuanoB. OCHOBHbIE THUIIBI KPUCTAJUIMYECKUX perieTok. Kinaccuduxamus kpucramion
10 THIIaM CBSI3U. AHU30TPOIIUS CBOMCTB KpUCTALIOB. CTpoeHHUe peaabHbIX KpUCTaioB. JledekThl peaabHbIX
KPHUCTAJUIOB M HMX BIMAHUE HAa CBOWCTBA METAUIOB M cruiaBoB. CBoiicTBa auciokauuil. [uarpamma
«IUIOTHOCTh ~ JIePEeKTOB-IPOYHOCThY». Kpucramnuzamus wmetamioB U ciutaBoB.  CaMompou3BOJIbHAS
Kpuctaymzanus. HecamompousBospHas KpUcTauM3anus. AMOpQHBbIE MaTepuanbl. AJIOTPONHYECKHE
IIPEBPALLCHHS] METAJLIIOB.

CpoiictBa MatepuanoB. [lokazarenn cBoiictB. Kiaccudukanus cBoiictB. MexaHuueckue,
¢u3nueckrue, XMMHYECKHE, SKCIUTyaTallUOHHBIE M TEXHOJOrMYeckue cBoiicTBa MarepuanoB. [lokazatenu
MEXaHUYECKUX CBOMCTB, OMpeJeNseMble MPU CTaTUYECKUX HCIBITAHUSAX Ha pacTsikeHue U u3rud. Meroabl
OnpezeNeHuss TBEpAOCTH MaTepuanoB. llokazaTenn MeEXaHMUYECKHMX CBOMCTB, ONpEAEIseEMble IIpU
JTUHAMUYECKHUX U IUKINYECKUX UCTIBITAaHUSIX.

OcHOBBI TEOpHH CIUIABOB. J[MarpaMMbl COCTOSIHUA CIUIaBOB. TepMuUHEI U onpeneneHus. JuarpaMmsl —
«cocTaB-cBOWCTBO». (Da3z0BbIl COCTaB CIUIABOB. 3aBUCUMOCTb MEXKIY CBOWCTBAMHU CIUIABOB M THIIOM
nuarpammsl coctosinus. [Ipasuno H.C. Kypnakosa.
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Pa3nea 2. Merajsimyeckne MaTepHaJibl

Kene3o u cmiaBel HA ero ocHoBe. Ctanu U 4uyryHsl. JKeneszoyriepoaucTtbie ciuiaBbl. CTPYKTYpBI
CIJIABOB KeJe30-yriaepo. JuarpaMMbl cOCTOSIHUSA Kele30-1eMeHTUT. KoMnoHeHTs!, (a3bl U CTPYKTypHBIE
COCTaBJIAIOLIME CTaNIe U OEJIBIX YYyTyHOB.

KoHCTpyKIIMOHHBIE METAJTIMYECKHE MaTepuaibl. YTJIEPOJUCTBIE U JIETUPOBAHHBIE  CTaJM.
Knaccugukanus cranei, omnpeneneHue IMOHATHA KadyecTBa cTauu (TpeOoBaHMS K KaudecTBy). BriusuHue
yIJIepo/a U MOCTOSIHHBIX (TEXHOJIOIMYECKUX) IPUMECEN Ha KaueCTBO CTalM, METOJIbl yJIy4LIEHUsl KayecTBa
cTany (TMOBBILIEHUE €€ KOHCTPYKIIMOHHON IpPOYHOCTH). BiumsHue serupyromiux 31€MEeHTOB Ha CBOICTBa
crami. KoHcrpykuuonHsle cranu. HWHcTpymenTanpHble cranu. Kinaccugukanus — yrinepogucTeix u
JETUPOBAaHHbIX cTasiel. MapkupoBka ctaseid UyryHsl U TBepble ciuiaBbl. CBOMCTBA U Ha3HAUYEHUE UyTyHa.
ITponiecc rpaduruzaumu. YUyryHsl cepele, Oeible, KOBKHE, BBICOKONPOYHBIC, HMX CBOHCTBa, 00JacTh
IPUMEHEHHUS, MapKUPOBKA.

Tepmuueckas oOpaborka. Teopus M NpakTHKa TEPMHUECKOM M XUMHKO-TEPMUYECKOH 00paboTKu
METaJIJIOB U ciiaBoB. IIpupona, MexaHu3M M yCIIOBUSI NIPOTEKAHMsI CTPYKTYPHBIX NPEBpAILEHUI B CTaJIU.
Bunbl Tepmuueckoii 06pabotku ctanm: omkur I u Il pona, mogHBIM M HEMONHBIA OTXKUT, HOPMaTU3allus,
3aKajika, OTHYCK. 3aKaJMBacMOCTb W IPOKAIMBAEMOCTh CTajei. BiusHue Tepmuueckoil oOpaboTku Ha
MeXaHu4eckue cBoiicTBa ctanu. PuU3nyeckue OCHOBBI XMMHUKO-TEpMUYecKoi oOpabotku. Auddysnonnoe
HACBILICHUE IOBEPXHOCTH CTajlM HeMeTaulaMd. Bujel M cnocoObl LeMeHTauuu. A30TUPOBAaHUE CTallH.
Huddysuonnas Merannuzanus. loHHas XUMUKO-TepMUYecKasi 00padoTka.

L[BeTHBIE METAJIBI M CIUIABBI HA MX OcHoBe. OOmas XapaKTEepUCTHKA U KiIacCU(UKAIUSI METHBIX
cruiaBoB. JlaTyHu, OpoH3bl, MEIHO-HUKeNEBbIe crulaBbl. OOmIas XapaKTepUCTHKA aJIFOMUHUEBBIX CIUIABOB.
Hedopmupyemple amOMUHHEBBIE CIUIaBBI, JUTEHHBIC ATIOMUHUEBBIE cIUIaBbl. OOIIas XapaKTepHCTHUKA
MarHueBbIX CIIaBoB. [leopmMupyemble MaruueBble CiiiaBbl. JIuTeliHble MarHueBbIe CIUIaBbl. THTaH U CIUIABBI
Ha OCHOBE TUTaHa. BiusHue nerupyomux 3J1€MEHTOB Ha CTPYKTYpy U CBOMCTBA THUTAHOBBIX CIUIABOB.
bepuuii u criiaBel Ha ero ocHoBe. TyroriaBkue METaUIbI M CILIABbl HA UX OCHOBE.

[TopomikoBble METAITMUECKUE MaTepraibl. MaTtepraibl ¢ 0COOBIMU JIEKTPUIECKUMHU CBOHCTBAMHU.

Pa3neua 3. OcHOBBI KOpPPO3uM MeTA/UIOB. IIpMHIMIIBI 1 METOABI 3AIIUTHI OT KOPPO3HH.

OcHoBHblE IPUYUHBI KOppo3un MeTaiioB. [lokasaTenu koppo3uun. Knaccudukanus KOppo3nOHHBIX
npoueccoB. XuMHuecKas Kopposus. ['azoBas kopposusa. Kopposus B JKHIKOCTSX — HEIIEKTPOJIUTAX.
DnexTpoxumuueckas kopposus. Knneruka snekrpoxumudeckoid kopposuu. Kopposust MeTanioB B yCIOBUAX
TEXHOJIOTHYECKHUX CPEJ] XUMUYECKUX ITPOU3BOJICTB.

[IpyHOMnBEl ¥ MeTOAB!I 3aIlMTBl OT KOPpo3uH. KOppPO3MOHHOCTOMKHE METAUNINYECKHE |
HEMETAJUIMYECKUE MaTepuaabl. MeTonpl 3allMThl MAllMH W annaparoB XMUMHYECKHUX IPOU3BOACTB OT
KOppo3uu. IHrMOUTOPBI KOPPO3UH. DIEKTPOXUMHUUECKAs 3aIIUTa. 3AIIUTHbBIE TOKPBITHS.

Pa3nea 4. Hemeranuyeckue MaTepuabl

Matepuanasl Ha OCHOBE BBICOKOMOJIEKYJISPHBIX coequHeHuil. CTpoeHHe W CBOICTBa IMOJIMMEPOB.
TepMopeakTHBHBIE M TEpMOIUIACTUYHBIE MNonuMepel. CTpoeHue u cBoilcTBa IulactMacc. (OCHOBHBIE
Pa3HOBUHOCTHU MPOMBILUIEHHBIX OJUMEPOB U IIacTMacc. ['a30HanoNHeHHbIe 1aCTMACcChI.

OCOOEHHOCTH CTpPOEHUs, CBOMCTBAa PE3MHOBBIX MaTepuanoB. Pe3uHbl o00IIero Ha3HA4YeHHUS,
cHelyalbHble PEe3UHBI U 00JaCTH UX IPUMEHEHHUSL.

Jlaxoxpacounsie marepuaisl (JIKM). OcnoBuele Buabl JIKM. Kpacku, naku, TpyHTOBKA, IINATIEBKA.

Kepamuueckue Mmarepuansl. KOHCTpyKIIMOHHAs, WHCTpYMEHTalbHasi U TEXHUYECKas KepaMHuKa.
Heopranuueckoe crexno. Kiaccudukanus cTekon Mo Ha3HA4eHUIO M 00jacTh npuMeHeHus. CHUTauIb.
I'padut. AcOect. CBoiicTBa 1 00IaCTH MPUMEHECHHS.

CMma3ouHble Macila, IUIACTUYECKHME CMas3KM, TBEpAbIE CMa30uHble Marepuansl. (Cma3ouHo-
OXJIQXKAAKOIIUE )KUIKOCTH.

JlpeBecHble KOHCTPYKIIMOHHBIE MAaTEPUAJIBI.

AHTU(PUKIMOHHBIE METAJUINYECKUE U HEMETANINYECKUE MaTepHAaIbI.

Komnozutmonnsie marepuansl (KM). OOmas xapakTepuCTHKa KOMIIO3MLIMOHHBIX MAaTEepHAalOB.
HucnepcHo-ynpouennbie KM, cnoucteie KM, BonokHucteie KM. Kommno3ununoHHble MaTepuanabl Ha
MeTajuIn4eckoil 1 Hemerammnueckoit ocHoBe. CAII (crieueHHbIe aTIOMUHHEBBIE TIOPOIIKH ). ApMUPOBaHHbIE
nojiMMepHble MaTtepuanbl. Kepamuueckue KOMIIO3WLMOHHBIE MaTepuanbl. YTJIEPOAHbIE KOMIIO3UIIMOHHBIE
MaTepuabl.

[ToHsTHS O HAHOTEXHOJIOTUSIX, HAaHOMaTepuanax. [I[puMeHeHre B IPOMBIIIIIEHHOCTH.
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Pa3nesa 5. JxoHOMHYecKH 000CHOBAHHBIH BHIOOP MaTepHaIoB.
BbI00p KOHCTPYKIIMOHHBIX MaTEpUANIOB ISl KOHKPETHOI'O TEXHOJOTMUYECKOro mnpouecca. Bpibop

MaTepHaJoB Il TEXHOJIOTUH HEOpraHMYecKux BemecTB. Kpurepun u anroputm BeIOOpa KOHCTPYKITMOHHBIX

MaTepuasioB. JKOJIOTHUECKHE M 3KOHOMHYECKHE aCIeKThl MAaTEPUANIOBEJCHUS M 3alUThl MaTEpPHAIOB OT
KOPPO3HH.

4. O0beM yueOHOM JUCUUIIJIMHBI

O0BbEM TUCLHUTUIUHBI
Bunast yueOHoii paboThI

3E ‘ Axan. u. ‘ Actp.u.
OO0mas TpyA0eMKOCTh JUCHUILJIMHBI 10 Y4eOHOMY IJIaAHY 3 108 81
KonrakTHasi pa6oTa - ayAuTOPHbIE 3aHATHS: 0,22 8 6
Jlexuuu (Jlek) 0,22 8 6
CamocrositeabHas padora (CP): 2,78 100 75
KoHTakTHas camocTosTenbHas paboTa 0,2 0,15
2,78
CamocTosTenpbHOE H3YYCHUE PA3/IesIOB TUCIIUILTHHEI 99,8 74,85

Bunx konTpoJs:

3auer

AHHOTANUsA padoyeid MPOrpaMMbl JUCHUILIMHBI
«IIpoekTHpOBaHUE NPOLECCOB U ANMNAPATOB XUMHYECKOH TEXHOJIOTHM

1. Heab 1M CUMIVIMHBI - CYIIECTBEHHO PACHIMPUTh, CHCTEMATU3UPOBATH U HCIIOIH30BATh HA TPAKTHKE
3HAHWA OCHOB THIIPABJIMYCCKUX, TEIUIOBBIX M MACCOOOMEHHBIX IPOIECCOB XUMHYECKOH TEXHOJIOTHH,
MO3BOJIAIOIIMX BBITYCKHUKAM OCYIIECTBIISITh HAyYHO- HCCIIEIOBATENbCKYI0 U MPAKTUYECKYI0 paboTy Ha
PEITPUATHSIX.

2. B pe3ysibTare n3yueHus JMCUUIJIMHBI 00y4AIOUIUIACS JOJIKEH:

O6J'IaI[aTI) CICAYIOUMHA YHUBCPCAIIBHBIMU KOMIICTCHIUAMU U HHAUKATOPaAMU UX JOCTHIKCHUSA!

VK-2 - VK-2.1, VK-2.2, YK-2.3, VK-2.5, YK-2.6, VK-2.7, YK-2.8, VK-2.10, YK-4, VK-4.1, YK-4.2,
TK-1, TTK-1.1, TTK-2 - TIK-2.3.

3name:
- METOJIBI pacyeTa TeIUIO- © MAaCCOOOMEHHBIX aIapaToB;
- OCHOBHBIE MPUHIIUIIBI OPTaHU3AIUHU MPOIIECCOB XMMUUYECKOIN TEXHOJIOTHH;
- TUTIOBBIC MTPOIIECCHI XUMHUECKON TEXHOJIOTUH, COOTBETCTBYIONIHE aIIapaThl U METOBI UX pacueTa;
- METO/IbI COCTaBJICHUS TEXHOJOTHYECKHX CXeM C HAHECEHHEM BCeX aIllaparoB.
Ymemn:
- COCTaBIISATh MaTepUaIbHbIC U TEILIOBBIC OAAHCHI I CUCTEM Ta3-KUAKOCT;
- PaCCUUTHIBATH MMAPAMETPhI TEIIO- 1 MAaCCOOOMEHHOTO 00OPYJIOBAHUS U HACOCOB;
- moAOupaTh cTaHAapTHOE 000PYAOBaHKE, UCIIOIH3YEMOE B XUMUYECKOM MPOMBITIIIEHHOCTH.
Brnaoemw
- METO/IOJIOTHEH pacueTa OCHOBHBIX MapaMeTPOB THAPOMEXaHUYECKUX, TETUIOBBIX U MaCCOOOMEHHBIX
MIPOIIECCOB;
- OCHOBaMH TMPaBMWJIBHOTO TIOI00pa TEIJI0 U MacCOOOMEHHOTO 000pyI0BaHMUS;

- METOoAaMHM COCTABJICHUA TEXHOJIOTHMYECCKUX CXEM H Fpa(l)I/I‘-IeCKOFO I/1306pa)K€HH$[ OCHOBHOI'O
000pyI0BaHUSI.

3. Kpartkoe cogep:xanue JTUCUMIIJIMHbI.

Beenenne. DU3MK0-XMMUYECKHE OCHOBBI U OCOOCHHOCTH YCIIOBHI MPOBEJCHUS MPOLIECCa pa3ieeHHs
KUJKUX TOMOTEHHBIX cMmecel pekTudukanuei. OnvcaHue TPUHLUIUAIBHON CXeMbl PeKTHU(UKAINOHHON
YCTAHOBKHM HempepbIiBHOTO naeicTBus. CpaBHeHHE W O0JACTH NPUMEHEHHs] HAcaJO4YHBIX W TapeiabdaThIX

KOJIOHH. HOCTpOCHI/Ie paBHOBeCHOﬁ JIMHUW Ha OCHOBC IMOJIYYCHHBIX WHAWBHUAYAJIbHBIX SallaHI/If/'I.
Pa3nea 1. Pacuyer peKTH(UKAIIMOHHOM KOJIOHHBI.
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1.1._Pacuyer Hacago4HoOii peKTH(PHUKALNMOHHONH KOJOHHBI HEeNPEepPbIBHOIO JeiicTBHA (A1 Tpex
pa3MepoB HACAJKH).

MarepuanbHblii  OanaHc KOJOHHBL. Pacuer MuHUManpHOrO M pabodero ¢uierMoBOro 4mcia.
[Toctpoenue pabouux nuHuii. Pacuer ckopoctu mapoB u aAuaMeTrpa KonoHHBL. OnpesiesieHne BbICOThl HACa KU
0 MOJU(HUIMPOBAHHOMY ypaBHEHHIO Maccoomnepenaun. OnpezneneHue OOIIero Yyucia U BBICOTHI €AMHHUIL
nepenoca. PacueT ruipaBIn4eckoro COnpoOTUBIICHUS HACAAKH.

1.2. Pacyer Tapeab4aToii peKTH(PUKANMOHHOMH KOJOHHbI HENPEPHIBHOIO /IeiiCTBHS.

[IpenBapuTenbHbIil BHIOOP Tapenok. MarepuanbHblii OallaHC KOJOHHBI. Pacder MUHUMANBHOTO U
pabouero ¢uiermoBoro uncia. Pacuer ckopoct napoB u aAuaMmerpa KoyoHHbL. [locTpoenne pabounx JTuHUM.
Omnpenenenne BHICOTHI CBETIIOTO CII0S KUAKOCTH Ha TapeliKe ¥ apocoaepkanus 6bapooTtaxkHoro cios. Pacuer
ko3 pumeHToB Maccoorepeaadn, o0Iero Yucia equHull nepeHoca, addextuBHocTd 1o Mapdpu. Pacuer
BBICOTHI KOJOHHBI Ha ocHOoBe KIIJI mo Mbppdpm ¢ mnoctpoeHunem kuHeTH4eckoil mnmHuMU. Pacuer
TUIPABINYECKOTrO COMPOTUBIICHUS KOJIOHHBI.

1.3. CpaBHeHMe TaHHBIX pacyeTa HACAJ0YHOI U Tapeb4yaToii KoJIoHH. ConocTaBiieHue JaHHBIX,
MOJIy4eHHBIX [0 MPOrpaMMaM KOMIILIOTEPHBIX U PYYHBIX pacyeToB. BbIOOp KOJTOHHBI.

Pa3nea 2. Pacuer u Bb100p Tenj1000MeHHHKOB.

Pacyer u BbIOOp TEMIO0OMEHHUKOB IO OOIIEH CXeMe: -pacueT TEIJIOBOW HArpys3Ku; - ONpeaeicHue
TETUIOBOTO PEXHMa U CPEIHEH JBIKYIICH CHIIBI, - MPUOIMKEHHAs! OlleHKa K03()()UIIMEHTOB TemI00TauH,
kodduImeHTa Teruionepeaaun, MOBEPXHOCTH Fop; - BBHIOOP THUIIA W HOPMAIM30BAaHHOTO BapHaHTa
KOHCTPYKLIMU;  -ONPEJAEICHNE  MapaMeTpOB  KOHCTPYKIHMHM  (Hampumep, sl  KOXYyXOTpyOHOTO
TerI00OMEHHUKA: 4uciaa TpyOd ¥ 4Mciaa XOJO0B, AMaMeTpa TpyO, auameTpa KOXKyXa, MOBEPXHOCTU
TEIJI000MEHHUKA Fuopw M JIP.); - COMOCTABICHUE OPUSHTUPOBOYHOU Fop U Fropy; - COMOCTaBICHUE JAHHBIX,
MOJyYEHHBIX IO MPOrpaMMaM KOMITBIOTEPHBIX W PYYHBIX PAcueToB; -THAPABIMYECKHI pacyeT; - BHIOOD
ONITUMAJIFHOTO BapHaHTa TEINIOOOMEHHUKA.

2.1. Pacuet ko)XyXOoTpyOUaTOro ucrnapuress.

2.2. Pacuet KoHZeHCAaTOPa (KOKYXOTPYOUaTOrO WIIM TUIACTHHYATOTO).

2.3. Pacuet nogorpeBarens (KOKyX0oTpyO4yaToro WiH IJIaCTHHYATOTO).

2.4. Pacuer XOJOIWIPHUKOB JUCTHUIATA H KyOOBOro oOcTaTKa (KOXYXOTpyO4aThlX WU
IUTACTUHYATHIX).

Paznea 3. 'mapoaunamuyeckue pacyerbl.

3.1 PacueT rupaBIu4eckoro CONpOTUBICHUS TPYOOIIPOBOIOB

3.2. PacueT onTUMaIBHBIX JHAMETPOB TPYOOIIPOBOJIOB

3.3. Pacuer u moxbop HacocoB

Paznen 4. 'padpuueckoe opopmitenne.

TexHonornueckass cxema. PekTu(ukanoHHass KOJOHHA OIPEAEIEHHOIO THUMA € HM300pa)KeHHeM
JeTajeil KOHTAKTHBIX 2JIEMEHTOB.

4. O0bem y4eOHOH THCHMILINHBI.

Cewmectp
N 7 ceMmecT
Bun yuebHoit paboTbl Axax, | Actp,
3E
q, q,
O01as TPyA10eMKOCTh TN CIUTITHHBI 2 12 54
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,11 4 3
[TpakTnueckue 3austus (I113) 0,11 4 3
CamocrositensHas padora (CP) 1,89 68 51
KoHTakTHas camocTosTelIbHas padoTa 0,2 0,15
1,89
CaMOCTOSATEIHbHO U3YICHHE PA3/ICIIOB IUCITUTUIHHBI 67,6 | 50,7
KypcoBast pabota 0,11 0,2 0,15
Buj MTOrOBOr0 KOHTPOJIS: KypcoBoii npoexT

AHHOTanus pado4yei NPorpaMMsbl M CHHUIIJIMHBI
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«TeopeaneCRHe OCHOBBI TEXHOJOI'MH HECOPraHU4YE€CKUX BEIICCTB»

1. Heap AucHUIUIMHBI - TpUoOpeTeHre 00y4YaroIUMHUCs 3HAHUN U OCHOBHBIX MOHATHH 0O (pU3HKO-
XUMHYECKHX IMIpOIeccax, MPOTEKAIOUIMX MpPH IPOBEICHUS TEXHOJIOTUYECKUX oOmepauuil mnepepaboTKu
MUHEPATBHOTO CHIPbS, TIONYyYeHUS TPOAYKTOB U (YHKIHOHATHHBIX MATEPHAIIOB B TEXHOJOTHUHU
HEOPraHUYECKUX BEILIECTB.

2. B pe3yabTare u3y4eHus AUCHUUIIMHBI 00yYAOMIUIACS T0JIKEH:

Obaaoams cliefyOIMUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

[1K-2.2; T1K-2.3; T1K-5.1; T1K-5.3; T1K-6.2

3namo:

- (pu3UKO-XUMUYECKHE OCHOBBI TEXHOJIOTUH HEOPTaHUYECKUX BEILIECTB;

- oOmme TPUHIMIBI OCYIISCTBICHUS XHUMHUYECKUX TIPOIECCOB TIONYyYEHUS HEOPTraHUYEeCKHX
(GyHKIIMOHAJIBHBIX MAaTEPUAIIOB U MPOAYKTOB;

Ymemn:

- QHAJIM3UPOBATh B3aUMOCBS3b TEXHOJOTHYECKHX MapaMeTpoB U 3(PGEKTUBHOCTH IMpolecca U
KauyecTBa MPOIYKIIUH;

- YOPaBISATh CKOPOCTHIO M MOJHOTOM MPOTEKAHUS TEXHOJIOTHUECKUX MPOIIECCOB.

Braoemy:

- OCHOBHBIMU NPHUHLHUIIAMHU TEepepabOTKH MUHEPATbHOIO CHIPbS W TEXHOJIOTMYECKUX IMPOIIECCOB
MIPOU3BOJICTBA HEOPTAHUYECKUX MTPOIYKTOB U MAaTEPHAJIOB;

- OCHOBHBIMU CIIOCOOaMU yTPaBJICHHsI MHTEHCU(UKAIIMYA TEXHOJIOTHUYECKUX MPOIIECCOB.

3. Kparkoe comepxanue QM CUMILTHHBI

Pa3znen 1. OcHOBHBIE TPYMIBI MPOU3BOAUMBIX HEOPraHMYECKUX BEIIECTB M UX KiIacCU(UKAIIMA.
Munepanbsabie ynooperus. OyHKIIMOHATBHBIC HEOPTAHUYCCKUE MAaTEPHAIIBI: KaTaIM3aTOPhl U aJICOPOCHTEHI.
ChIpbe B TEXHOJOTHH HEOPTaHUYECKHUX BEUIECTB U MAaTEPHUATIOB.

OcCHOBHBIE THUIIBI TPOIECCOB, IPUMEHSIEMBIX B IPOU3BOJICTBE HEOPTraHUYECKUX BEIIECTB C
UCIIONIb30BAaHUEM TETEPOTCHHBIX CHCTEM Ta3-)KUIKOCTh, Ta3-TBEPIOE, >KHUIKOCTh-TBEPIOE, >KHUIKOCTh-
KUJKOCTh, KUAKOCTh-Ta3. OCOOCHHOCTH XMMHUKO-TEXHOJIOTUUECKUX CHUCTEM TEXHOJOTUU HEOPTaHUYECKUX
BEIIIECTB.

[Ipomiecc pacTBOpeHMs] TBEPABIX BEIIECTB: TEPMOJAMHAMHUKA TPOIIECCa, CKOPOCTh PACTBOPEHUSI.
du3nyeckoe U XMMUYECKOE pacTBOpeHHe. BrllenaunBanue.

Kpucrannuzanus u ocaxxaenue u3 pactBopo. Crioco0s! kpuctamum3anuu. O6pa3zoBaHue 3apobiiei
KPUCTAIJIOB. ['e€TeporeHHoe W TOMOTeHHOe oOpa3zoBaHue 3apojblmeid. PocT kpucrtammoB. MaccoBas
kpuctayuzanus. Ctapenue ocajgka. CBONCTBA KPUCTAJUIMYECKUX BEILIECTB.

AGcopOuMst Ta30B KUIKOCTSIMH. PacTBOPMMOCTH Ta30B B HEMOJBIKHBIX JKUIKOCTSIX. CKOpPOCTH
abcopOIMy Ta30B HEMOABMKHBIMH JKUJIKOCTAMH. AOCOpOIIUS TEpEeMEITNBAEMBbIMU KUIKOCTSMH.

Okcrpakuus. KonnuecTBeHHbIE XapaKTePUCTHKH SKCTPAKIIMOHHOTO Mpoiiecca. TUIIbI SKCTPAareHToB U
MEXaHU3MbI dKCTpakiuu. CuHepreTudeckuii 2PGeKT Mpu MCTIOIB30BaHUN CMECHU dKCTpareHToB. Kunetnka
nporiecca dkcTpakiuu. CBOMCTBa SKCTpareHTa u ero BeIOOp.

Paznen 2. AncopOuusi, ee ocooeHHocTH. CTPYKTypa U MPUMEHEHUE MPOMBIIIIEHHBIX aCOPOSHTOB.
AncopOuroHHOEe paBHOBecHe. Teopuss MOHOMOIEKYIApHOW aacopOuuu. Teopus MOTUMOIEKYISIPHOU
aacopOuuu. Teopust o6beMHoOr0 3anonHeHus nop. Kuneruka agcopOmum.

Nonnsiii obmen. Knaccudukanus u cuHTe3 HOHUTOB. PaBHOBecue nmoHHOrOo oOmena. CBoiicTBa
nonuToB. Habyxanue monntoB. EMKOCTh MOHUTOB. CEleKTUBHOCTh HOHHOTO oOMeHa. KumHeTnka MOHHOTO
oOMeHa. [IpuMeHeHe HOHHOTO OOMEHA U METOJIBI €T0 OCYIIeCTBIEHUs. JJuHaMuKka HOHHOTO 0OMeHa.

Karanu3. Mexanu3mbl ¥ BUIbl KaTainu3a. KuHeTHKa TeTepOreHHO-KaTaJTuTHYECKOTO MpoIlecca.
CTpyKTypa, COCTaB U TUIBI KaTanu3aTopoB. CBOICTBA KaTaIn3aTOPOB.

OborareHne XuMHAYECKOTO ChIPhA. TEeXHOJIOTMYECKHE MoKa3aTeu mpoiiecca odorameHus. CrocoObl
oboramenus. @notamnus. Mexanusm mporecca, cnocodsl (ruoranuu. DIOTAIMOHHBIE peareHThl. BnusHue
pa3MepoB YaCTHIl ¥ My3bIPHKOB BO3ayXa Ha (otamuio. CxeMbl GioTanum.

4. O0beM y4eOHO JUCUHMIIIIMHBI

Bup y4eOHoii padoThI O0BLeM TUCHUILINHEI
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3E Akan. | Acrp.
q. q.
Oo0mas TPyA0eMKOCTh JMCIHIJIHHBI 5 180 135
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHSATHSI: 0,67 24 18
Jlexuuu 0,33 12 9
ITpaktnueckue 3ansatus (113) 0,33 12 9
CamocTrosiTejibHas padoTa 4,08 147 110,25
CaMocCTOsITeTbHOE U3YUCHHE Pa3/IeNIOB JUCITUTLIMHBI 4,08 147 | 110,25
Bua konTposs:
D9K3aMeH 0,25 9 6,75
KoHTakTHas paboTa — MPOMEKYTOYHAS aTTECTAIIHS 0,4 0,3
1

[TonroToBKa K SK3aMEHY. 8,6 6,45
Bua uToroBoro KOHTpoJIA: IK3aMeH

AHHOTaIUsA padoyeil MPOrpaMMbl JUCUUILIMHBI
«TexHoJI0THS HEOPraHNYEeCKUX PYHKIMOHATbHBIX MATEPHAJIOB: KATAJIN3ATOPbI U aICOPOEHTHI»

1 Heas AucuMNIMHBI — TpUoOpeTeHHe O0YYAIOMUMUCS YIIyOJIEHHBIX 3HAHHHA, HEOOXOIUMBIX
crenydanucTaM B 00JacTM  TEXHOJIOTMM  KaTaluM3aTopoB s MOCJIEAyIOLedl  IpOM3BOJCTBEHHO-
TE€XHOJOTMYECKOM M HAyYHO-HUCCIIEI0BATEIbCKONW JAESTEIbHOCTH B MOJIYYEHHM MPOLYKIUHM 33JaHHOTO
Ka4yecTBa U TEXHUYECKH IPAaMOTHOIO €€ IPUMEHEHHMS.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILINHBI 00y4aIOIUICS T0JI/KEH:

Obnadamye cleayOUMU KOMIIETCHIUAMU U HHAUKATOPAMH UX JTOCTH)KEHUS:

[1K-2.2, T1K-2.3, TIK-5.1, T1K-5.3, TIK-6.1.

3namey:

- COCTaB M CBOICTBA KaTaJIN3aTOPOB;

- METO/IbI [TOJIYYEHHUS KaTalIu3aTOPOB, 0COOCHHOCTH ITPOBEICHNUS CTaIUi MPOU3BOACTBA U UX BIHUSIHNE
Ha CBOICTBAa KOHEYHOI'O IPOJYKTa;

- OCHOBBI (POPMOBAHUS U TEPMOOOPAOOTKH KaTaIu3aTOPOB U HOCUTEIIEH,

- 000py10BaHKE B MPOU3BOJICTBE KAaTaJIN3aTOPOB.

Ymems:

- aHAJIM3MPOBATh B3aUMOCBSI3b COCTABa ChIPbs, TEXHOJOTMYECKUX ITAPAMETPOB U CBOWCTB IOJIy4aeMbIX
KaTaJInu3aTopOB;

- 000CHOBATh U COCTABUTH TEXHOJOTHUECKYIO CXEMY KaTaJau3aTopa 3aJaHHOT0 COCTaBa M CBOMCTB.

- IPOBOJIUTH MCCIIEI0BAHUS 110 3a/1aHHBIM METOJMKaM U aHAJIM3UPOBATh PE3YIbTAThl SKCIIEPUMEHTOB;

Braoemy:

- 3HAaHUSIMHM TEXHOJIOTUU KaTaJIn3aTOPOB 33aJJaHHOTO COCTaBa U (DOPMBI;

- IPUHLIUIIAMU T000pa TEXHOJIOIMUYECKON CXEeMBbl M 000pyI0OBaHHS B OJIYYECHUHU KaTaTU3aTOPOB s
Pa3IUYHBIX [TPOU3BOJICTBEHHBIX MPOIECCOB.

3 Kpartkoe conep:kaHue JMCIHIITHHBI

Paspnen 1. OCHOBBI TEXHOI0TMHM KATAJIM3ATOPOB

Bsenenue.

OcHoBHble mOHATUSA. CocTaB KaTalu3aToOpoB, MIPOMOTOpPHI. TpeOoBaHUS, MpEAbABISIEMbIE K
IIPOMBIIUIEHHBIM KaTanu3atopaMm. CBOWCTBa KaTalau3aTOpPOB: AKTHUBHOCTb, CEJIEKTUBHOCTb, YZAEJbHAs
MOBEPXHOCTh M  TOPUCTOCTh, MEXaHMYECKas IMPOYHOCTb, TEPMOCTOHMKOCTb, SIOYCTOHYHBOCTb,
TEIIONPOBOAHOCTD, TEMIIEPATYPA 3aKUTAHUSA, CTOUMOCTB. MICX0IHOE ChIpbe NP MOIYyYEHUH KaTaau3aTOPOB.
OcHOBBl M crmOcOObI MOJyYEHHUs KaTalu3aTopoB. THUIBI KaTaJIW3aTOPOB: CMEILIAHHBIE, OCAXKJEHHBIE,
IUIABJIEHBIE, CKEJIETHBIE, HAHECEHHBIE, KaTaJlM3aTOpbl Ha OCHOBE IPHUPOJIHBIX MATEPUAIOB U METOIbBI UX
nosyueHusi. llnaBneHeple KaTamuz3aTopbl M CKEJIETHbIE KOHTAaKTHBIE MAacChl: IUIATMHOBBIM ceTdaThlil
KaTaJau3aTop OKHMCIEHHUS aMMHaKa, *KEJIE3HbIM KaTaln3aTop CHHTE3a aMMHaka. MexaHM4ecKoe CMELIEHUE
KOMIIOHEHTOB: CyYXOMl M MOKpBIH CIOCOOBI, KaTajau3aTop cuHTe3a MeraHojia. OCHOBHBIE CTaguu B
IPOM3BOJICTBE OCAXJIEHHBIX KaTaJIW3aTOPOB: PACTBOPEHHE, OCaKICHHE (COOCaKIEeHME), (UIbTPOBAHHE,
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IPOMBIBKA 0CaJIka, ((OPMOBKA KaTaJln3aTopa, CyIIKa, MpokaauBaHue. OcakAeHHbIE KaTaIu3aTopbl KOHBEPCUU
okcuaa yriepoja. GopMUpPOBAHUE KPUCTAIMYECKOM M TMOPUCTOM CTPYKTYpbl KaTajau3aropa Ha CTAaauH
ocaxneHus. 3omb-reab MeTo[. VIOHHBIM OOMEH B TPOM3BOJACTBE KAaTaJlM3aTOPOB, KaTalU3aTOPHI C
MOJIEKYJISIPHO-CUTOBBIM 3 hpexToM. CriocoObl MPOMBIBKU OCAKOB: JCKAHTAIHS, pENyIbIaIus U JIp.

Tepmuueckass 00paboOTKa KaTaJnM3aToOpoB: CymIka W nOpokaiduBaHue. CrocoObl  CyIIKH:
BBIMOpa)KUBaHUE, CyOnMMallysi, KOHBEKTHUBHAs, KOHTAKTHAs, paclbUIMTEIbHAs. METoAbl peryaupoBaHus
HOPUCTOM CTPYKTYPHI KaTaJu3aTOpPOB B Ipolecce TepMooOpaboTku. PopMOBaHHE KaTalM3aTOPOB U
HocuTeseil: ¢opMoBaHME M3 CYCIIEH3HWH, 30Jiel W pacTBOPOB — razo- U kuakodasHoe QopmoBaHue
(koarynsimusi B KaIljJle, pachbUIieHHE), JOpoOJieHHe TBEpAOro Mmarepuana, (GopMOBaHHE TOPOIIKOB
(TabneTupoBaHMe, TPAHYJIUPOBAHKUE OKATHIBAHWEM), (OPMOBAHHE TACT (IKCTPY3Hs, BMA3bIBAHUE MACTHI).
OCHOBBI 3KCTPY3HUOHHOTO (hopMOBaHUs. OCHOBHBIE MOJIOKEHUS (PUZUKO-XUMUYECKON MEXaHUKH IUCIIEPCHBIX
cucteM. MeTolbl MCCIIEIOBAHUS W YIPABICHUS PEOJIOTUYECKUMHU CBOWCTBAMH (POPMYEMBIX JTUCTIEPCHBIX
CUCTEM.

OcHOBHBIE HOCUTEJIM KaTalu3aTOPOB (OKCUJ aIFOMHUHUS, IICOJIUTHI, CUJIMKAreiab, akTUBHBIA yrOib U
Ip.), UX CBOMCTBA M MeToAbl moiydeHus. CrocoObl HaHECEHHS AKTHUBHBIX KOMIIOHEHTOB HA HOCHUTEIb:
HaHECEHHE W3 pacIUIaBOB, M3 PACTBOPOB, M3 KOJUIOMOHBIX CHCTEM. AJICOPOLIMOHHBIE M MPOMHUTOYHBIC
karanu3aTopsl. [[ponuTka okyHaHUEM, OTIPBICKMBAHUEM, C yIIapHUBaHUEM pacTBopa. PerynupoBanue riryOHHbI
IIPOIIUTKHU. OKCI/II[ AJIIOMUHUA KaK HOCUTCIIb U KaTaJInu3aTop, €ro moJIydCHUueC U NpuMCHCHHC. KaTaJII/BaTOpI)I
OUYMCTKU OTXOJSIIUX Ia30B.

Pasnen 2. TexHosioruyeckmne cxemMbl MOJYy4eHHs KATAJIU3ATOPOB

TexHonornyeckue CXeMbl MOJTYYCHHs] KaTalM3aTOpOB Ha TMpPUMEpe KaTalu3aTOpoOB OKHCIICHUS
MOHOOKCHJA YIJepojaa, KaTaJu3aTOpOB OYUCTKM BBIXJIOMHBIX TIa30B aBTOTPAHCIOPTA, KaTalW3aTOPOB
OKHCJICHUS OPTAaHUYECKUX BEIECTB B CTOYHBIX BOJIaX, KOHBEPCHH MPUPOAHOTO ra3a u ap. CocTtaBiieHre cxeM
[0 3aJaHHBIM COCTaBaM M YCJOBMSIM HCIOJIb30BaHHUS KaTajau3aTopoB. PelieHue 3anad mo MOTYyYEHUIO
OCKICHHBIX U HAHECEHHBIX KaTallu3aTOPOB.

4 O0beM yueOHOH TUCHMILINHBI

O0beM TMCUMTLTHHBI
Bup y4eOHoii padoThI Axan. | Acp.
3E
4. 4.

O0mas TpPyA0EMKOCTh JMCIHILIHHBI 4 144 108
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSL: 0,44 16 12
6 mom uucie 6 popme npaKmuyecKoli n0020moeKu 0,11 4 3
Jlexnun 0,22 8 6
[Tpaktuyeckue 3ansatus (I13) 0,22 8 6
8 MOM Hucie 8 hopme NPaKmu4eckol no020MmoeKuU 0,11 4 3
CamocrosiTejibHas padoTa 3,44 124 93
KonTakTHas camocTosTenpHas paboTa 0,4 0,3

3,44
CaMocCTOsITeTbHOE U3YUCHHE Pa3/IeNIOB JUCITUTIIMHBI 123,6 92,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHbI
«TexHo/I0rMsl HEOPraHUYECKHUX BelleCTB: KaTAJIMTHYECKHEe PO ecCh»

1 Heap AUCHUILUIMHBI — MpUOOpEeTeHHEe OOYJYaIOUIMMUCS 3HAHUM M KOMIETeHUMH B 00JiacTu
TEXHOJIOTUM HEOPraHWYEeCKUX BEILECTB, BKJIIOYAas KaTaJUTHYECKHE IPOLECChl M HMX OCOOEHHOCTh B
TE€XHOJIOTMM OCHOBHOTO HEOPraHMYEeCKOro CHHTE3a, a TaKXKe H3y4eHHE (U3MKO-XUMHUYECKHMX OCHOB H
(akTOpOB, BIUAIONIMX HA HEOPTaHUYECKUE TPOLIECCHI.

2 B pesyabTaTe H3y4eHUs] AUCHUILINHBI 00y4aI0IUICS T0JI/KEH:

Obnadams ClenyOUMMA KOMITIETCHIIUSMHA U UHIANKATOPAMH MX JOCTHKCHHS:
[1K-2.3, IIK-5.1, I1K-5.3, I1K-6.1, T1K-6.2
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3uams:
- OCHOBHBIC IIOHATHS TEXHOJOTMM HEOPraHMYECKMX BEHICCTB M KaTAIUMTUYECKUX MPOLECCOB,
MPEJICTABICHUI O €€ OTIUYUTEILHOW 0COOCHHOCTH;
- OCHOBHBIE 3aKOHOMEPHOCTH TEXHOJIOTMM HEOPraHMYECKMX BEIIECTB M OCHOBHBIX

HEOPraHUYECKUX MPOAYKTAX CBSI3aHHOT'O a30Ta U CEPHON KHUCIIOTHI.

Ymems:

- HCII0JIb30BaTh METOABl MCCIEAOBAaHUS M ONPEIEIICHUS MapaMETPOB IMPOLECCOB OCHOBHOTO
HEOPraHUYECKOI0 CUHTE3a;

- aHAJIM3UPOBATh B3aUMOCBA3b TEXHOJIOIMYECKUX MapaMeTpoB M 3(PPEKTUBHOCTU Mpolecca U
KauyeCTBO MIPOIYKIUH;

- IIPOBOJMTH SKCIIEPUMEHTBHI 110 3aJaHHBIM METOIUKAM;

- aHAJIN3UPOBATh PE3YNbTAThHI SKCIIEPUMEHTOB;

Braoemy:

- METOJIaMU Ka4€CTBEHHOI'O ¥ KOJINYECTBEHHOI'O aHAJIN3a HEOPraHMYECKHUX BEILIECTB;

- METOJJaMH TEOPETUYECKOT0 M OIKCIEPUMEHTAJIBHOTO HCCIENOBAHHUA TEXHOJOTHYECKUX
IIPOLIECCOB ITPOU3BOJICTBA HEOPTAHUYECKUX BELIECTB U MAaTEPUAJIOB;

- METOJIaMH ONPEJEIICHUS IapaMETPOB MATEMAaTUYECKUX MOJIENIEH TEXHOJIOTUYECKUX allllapaToB
10 SKCIIEPUMEHTAIILHBIM JJaHHBIM.

3 Kpartkoe coaep:xaHue TUCHUILIHHBI

Pa3neu 1. du3uko-xuMuyeckne 0CHOBbI M TEXHOJIOTHH MPOLECCOB pPa3/iesIeHUsl Fa30BbIX cMecei
CJI07KHOT'0 COCTABA U CHHTE3a MPOAYKTOB OCHOBHOI'0 HEOPIaHMYECKOr0 CHHTE3a

IIponecchl 04HMCTKH ra30BbIX IOTOKOB OT BPeHBIX NpUMecei

Karanutnueckoe  rugpupoBaHMe M JETHAPUPOBAHME  CEPOOPraHUYECKHX  COCIMHEHUH.
Karanutnueckast ouncTka OTXOASIINX Ia30B OT OKCHJIAa a30Ta U cepbl. AICOPOLIMOHHBIE METO/Ibl OUUCTKHU U
paszieneHus ra3os. A1copOLMOHHAs OCYIIKA ra30B. AJCOPOIIMOHHAS OYMCTKA OTXO/SAIIUX ra30B OT OKCUJIOB
yriepoaa, cepbl M a3oTra. AOCOpPOIMOHHAS OYMCTKA Ta30B OT OKCHUIOB YIJIEpOJa, COCIUHEHHH CEpBhI.
Kpuorennsle npoueccsl OUNCTKU U pa3ieiIeHUs ra30B, TEPMOJIMHAMUKA IIPOLECCa.

Heoprannueckune cMHTe3bl HA OCHOBE I'a30BOI'0 ChIPbS

Cunte3 ammuaka. PHU3MKO-XMMHUYECKHE OCHOBBI cuHTe3a. TexHosorus mporecca. OcobeHHOCTH
SHEProTEXHOJOTUHU IPY MOJyYEHUU aMMHaKa.

TexHonorus pa30aBieHHOW a30THOW KHUCIOTHL. IIpoMbIIUIEHHBIE arperarbl POU3BOJACTBA
pa3z0aBiIeHHON a30THOM KUCIIOTHI, UX KJIacCU(pUKALKS 10 TEXHOJIOTHYECKUM [TapaMeTpam.

TexHONOrMs KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI. OCHOBBI KOHLIEHTPUPOBAHMS paz0aBICHHOM
A30THOW KHUCJIOTHI U MPSIMON CIIOCOO MOJTY4YEeHHS KOHLEHTPUPOBAHHOM.

TexHonorus cepHoi kucnotel. [lomydyenne cepHOil KUCIOTBI METOJJOM JBOMHOIO KOHTAaKTUPOBAHUS U
nBoiHoM abcopormu (JK-1A).

[Tonyyenne ammuauHoi cenuTpbl. TexHosorus cynbdara ammonusi. Cuntes kapbamuaa (MOYEBHHBI.
TexHonorus npoiecca ¢ )XUIAKOCTHBIM peluKiIoM. CTPUIIHUHT — MPOLIECC NOTy4YEeHUSI MOYEBUHBI.

Paznen 2. Oco0eHHOCTH anmaparypbl M TEXHOJOIMYecKOro odgopmiieHHe INpoLeccoB
HEOpPraHU4ecKoro CHHTe3a

BapuaHThl TEXHOJOTMUYECKOW peanu3aluy IMPOLECCOB TEPMHUECKONW mMepepadOTKH BEIIECTB M UX
CpPaBHEHHME I10 CTEIECHU W3BJICYEHUS II€JIEBOTO MPOAYKTA, 3aTpaTaM U BO3MOXKHOCTH YTHJIM3ALUU OTXOJIOB.
XapakTepHuCcTUKa OCHOBHBIX aIlllapaToB.

KoHcTpyKTHBHBIE 0COOEHHOCTH AJIEKTPOJIU3EPOB JIJIS Pa3I0KEHUS BOJAHBIX XJIOPUIOB.

TexHonornueckoe ohopmieHne aIcOPOLINOHHBIX MPOLIECCOB.

TexHonornyeckue cxeMbl CHHTE3a aMMHUaKa U OCOOEHHOCTH 000PYOBAHHUS.

KoHCTpyKTHBHBIE OCOOEHHOCTH OCHOBHOTO OOOpYIOBaHMS INPOU3BOJCTBA a30THOM KHUCIOTHl WU
Kapbamua.

Pa3neu 3. PemieHnst 3K0J10rn4ecKiX NpoodJieM TeXHOJIOrHM OCHOBHOI'O HEOPraHH4eCKOro CHHTe3a

Pemenus sxonornueckux nmpodsieM TEXHOJIOIMH HEOPTaHUYECKOT O BEIIECTB

OCHOBHBIE 3KOJOTHYECKHE MTPOOJIEMBI M UX pEIIeHHE MU MOTy4Y€HUH BOAOPO/Ia U CUHTE3-Ta30B.

[IpoGembl OXpaHbl OKpY’KaroLIEel cpebl AEKTPOXUMUYECKUX MTPOU3BO/ICTB.

[Tpo6nembl 3KOIOrUK IpU CUHTE3€ aMMHAKA.
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[Tpobnembl 3arpsi3HEHUsT aTMOC(epbl OTXOAALIMMM Tra3aMH IpPU MPOU3BOJCTBE pa30aBICHHOW U
KOHIIEHTPUPOBAHHOW a30THON KHUCIIOTHI.

[Tpobnembl 3arpsi3HEHHs OKPY>KAIOLIECH CPeIbl PU TOTYYEHUH CEPHOM KHCIOTHI U IYTH UX PEILICHHS.

JleTokcHuKanys OTXOASIINX Ia30B U OYMCTKA CTOYHBIX BOJ B HEOPTaHUYECKOM ITPOU3BOJICTBE.

4 O0beM yueOHOH TUCHHMILINHBI

Buj yuyedHoii padoThI 3E 2]«3{1. I:CTp'
O011asi TPY10€MKOCTh M CHUTITHHBI 6 216 162
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 0,67 24 18
Jlexkuun 0,33 12 9
[Tpaktuyeckue 3ansatus (I13) 0,33 12 9
CamocrosiTejibHas padoTa 5,08 183 137,25
CaMOCTOSTEIbHOE U3YUYECHUE PA3/IeNIOB JUCIUILTMHBI 5,08 183 137,25
Bua KoHTpOJIA:
DK3aMeH 0,25 9 6,75
KoHTtakTHas paboTa — MpoMeXyTOYHAS aTTECTAIHS 0,4 0,3

1
[ToaroToBKa K 9K3aMeHY. 8,6 6,45
By nTOroBoro KOHTpoOJIs: IK3aMeH

AHHOTANUsA padoyeid MPOrpaMMbl JUCHUILIIMHBI
«TexHoJIOTMSI HEOPTAaHNYECKUX BelIeCTB: MUHEPAJIbHbIE YI00PEHUs U COJIN

1 Heap AUCHMIVIMHBI COCTOMT B TPUOOPETEHHH OOYYAIOUIMMHCS YIIIYOJCHHBIX 3HAHUUW U
IPAaKTUYECKUX HABBIKOB B 00JacTH (PU3MKO-XMMHUYECKMX OCHOB M TEXHOJOTMH MOJYYEHUS MHUHEPAJIbHbBIX
yIoOpEeHUH 1 CoJIei U UCTIONB30BaHUH UX B MPO(ECCHOHATLHON JEATEIbHOCTH.

2 B pe3yabTare n3y4eHHs JMCUUILIHHBI 00y YAIOIIUICS 10JIKEeH

Obnadamys CleAyOMAMA KOMIIETCHIIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

[1K-2.3, I1K-5.1, T1K-5.3, T1K-6.1, IIK-6.2

B pe3ynbrate u3yueHus AUCLUILUIMHBI CTYACHT OakagaBpHaTa J0JKEH:

3namu:

- KJ1accU(UKALMIO M XUMUYECKHE CBOMCTBA MPOIYKTOB OCHOBHOI'O HEOPTaHMUYECKOTO CUHTE3a;

- (U3NKO-XMMHUYECKUX OCHOB MOJYYEHHS W HCIOJIb30BAHUS HEOPraHUYECKUX BEIIECTB H
MaTepuasoB

- Hay4YHO-TEXHUUYECKYI0 MH(POpPMAIMIO, OTEYECTBEHHBIN U 3apyOeKHBIN OIBIT MO BBIOPAHHOM
TeMe;

- TEXHOJIOTUYECKHE TMPUHIUIBl OCYHIECTBIEHUS XUMHYECKHX IIPOLIECCOB TMOJIy4YEHUS,
MHUHEpaJIbHBIX coJiel U y10OpeHui;

Ymems:

- MPOBOAUTH AHAJU3 ChIPbsS, MAaTEPUAIOB U TOTOBOM MPOAYKIUHU, OCYIIECTBISATH OLIEHKY
pE3yJIbTaTOB aHAIN3a;

- UCIIOJIb30BaTh METOJABl HCCIEJOBaHMS U ONpEACIEHUS IapaMeTpOB TEXHOJIOIMUECKHUX
IIPOILIECCOB;

- aHAJIM3UPOBATh B3aMMOCBS3b TEXHOJOTUYECKUX MapaMeTpoB ¢ 3PPEKTUBHOCTHIO Mpoliecca U
KaueCTBOM IPOAYKIINH;

- IIPOBOAUTH DKCHEPUMEHTHl IO 3aJaHHBIM METOJMKAaM; aHaJIM3UPOBaTh PE3YJIbTATHI
JKCIIEPUMEHTOB.

Braoemw:

- METOJAaMU  pacueTa  HEOOXOAMMBIX  TEXHOJIOTHYECKHX  MapaMeTpoB HAa  OCHOBE
SKCIIEPUMEHTAIIBHBIX U JIMTEPATYPHBIX JaHHBIX;

- METOJIaMU TEOPETUYECKOT0 M HAKCIEPUMEHTAJIBHOTO HCCIEAOBAHUS TEXHOJIOTUYECKUX
IIPOLIECCOB NMPOU3BO/ICTBA HEOPTAHUYECKUX BEILIECTB;

- METOJIaMU TOJTYyYEHHS U UCII0JIb30BAHUS HEOPTaHUUECKUX BEIIECTB U MaTepUaoB.

3 Kparkoe coaep:kanue Qv CHUNITAHBI
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Paznen 1. O0mme cBeaeHUsi 0 TMPOAYKTAX HeOpraHuveckoil xumum. Bpenenue. 3HaueHue
MPOAYKTOB TEXHOJIOIMH HEOPraHMYECKHUX BEIIEeCTB B SKOHOMHUKE CTpaHbl. Ponb ynoOpeHHil B KU3HU
pactenuii. Coipbe ¥ SHEprus Ui IPOU3BOJICTBA KUCIIOT, COJIei U y1oOpeHuit.

Pa3nen 2. PaBHOBecMe M KMHETHMKA B TEXHOJOIMM HEOPraHM4YeCcKHX BeulecTB. PaBHOBecue u
KMHETHKA B BOJHOCOJIEBBIX U COJIEIUIABKUX cucTeMax. [[puMeHeHne nuarpaMm pacTBOPUMOCTH B TEXHOJIOTUN
HEOPraHWYECKHUX BEILECTB.

Paznen 3. Tumosble mnpouecchl M oOnepaluM B TEXHOJOIrHM HEOPraHUYeCKHX BellecTB.
PacTBopenue u KpucTauIM3alMK COJIEH, pa3esieHHe COJIed W MPHUPOJHBIX MUHEPAJIOB, TEPMOOOpabOTKa,
rpaHyldpoBaHue. | UTPOCKOMUYHOCTD U CJIEKMBAEMOCTh MUHEPAIIbHBIX YI00pEHUI.

Pa3nea 4. TexHo10r1si 0CHOBHBIX MHHEPAJIBbHBIX y100peHuii. [[por3BoICTBO a30THBIX, KAIMNHHBIX,
bocPOopHBIX, CIOXKHBIX, CMENIAHHBIX M MHKPOYIOOpeHUil. OKOJIOrMYecKhe acheKTbl IPOU3BOJICTBA
pa3IUYHbIX BUJIOB YAOOPEHUH.

4 O0beM yueOHO JUCUMIITIMHBI

. OO0BeM TUCIUTIIINHBI

Bun yuebnoit paboret 3E Akan. 4. Actp. 4.
OO01mast TpyT0eMKOCTh TUCITUTITHHBI 6 216 162
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 0,56 20 15
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,12 4 3
CamocrosiTesibHas padoTa 5,34 192 144
KoHTtakTHas camocTosTenbpHas pabota 5133 0,4 0,3
CaMoCTOsITEIbHOC H3YUYCHHE Pa3/ICIOB JUCIIUILUIMHBI ' 191,6 143,7
Bujbl KoHTpOJISA: 3ader c oneHkoM

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUNIHMHBI
«OCHOBBI KBAHTOBOI XMMHH HEOPTraHUYECKUX BeleCTB»

1 Leab 1MCUUNJIMHBI — COCTOUT B U3yYEHUH OCHOBHBIX MOHSATUN COBPEMEHHON KBAHTOBOW XUMHH U
KBaHTOBO-XUMHUYECKHX METOJIOB pacdeTa CTPOCHHS M CBOHCTB XUMHUYICCKUX CUCTEM; BO BBEJICHUU CTY/ICHTOB
B KDYl OCHOBHBIX IMPEJICTaBICHHH O XWUMHUYECKOW CBSI3U M MEXKMOJICKYJISIPHBIX B3aWMOJCUCTBUAX U
O3HAKOMJIEHMH Ha DJTOH OCHOBE C OCOOEHHOCTAMH XHMHUYECKOM CBSI3M B XHUMHYECKHX BEIIECTBAX H
00YCIIOBJIEHHBIX 3TUM CBOMCTBAMHU MAaTEPHAIIOB; B OCBOEHUHU pabOTHI C OCHOBHBIMH KBAaHTOBO-XUMHYECKUMHU
KOMITBIOTEPHBIMHU TIPOTpaMMaMHU, HCIIOJIb3yeMbIMH Ha MTPaKTHKE.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIUIICS 10JI5KeH::

Obnadams ClenyOUMMA KOMIIETCHITUSIMA U UHIUKATOPAMH UX JTOCTH)KCHHSI:

[1K-2.1, I1K-2.2, T1K-2.3, T1K-4.1, T1K-4.2, TIK-4.3

Buame:

- OCHOBHBIC TIOJIO)KCHHsI KBAaHTOBOM XUMHUHU, COBPEMEHHOH TEOpUU XHUMHUYECKOM CBS3H U
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U IIPUMEPHI €€ MPUMEHEHHSI K KOHKPETHBIM XUMUYECKHM CHCTEMaM;

- MPUHIUIIBI KOTMYECTBEHHOM XapaKkTepHu3alii aTOMHON U SJIEKTPOHHOU CTPYKTYPHI MOJIEKYISIPHBIX
CHCTEM,;

- OCHOBHBIE B3aUMOCBSI3U MEX]Y DJIEKTPOHHOU CTPYKTYpPOW U (PU3UKO-XMMHUYECKUMHU CBOMCTBAMHU
BEIIECTB, JICKAIINEC B OCHOBE YIIPABIICHUS CBOMCTBAMH;

- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XUMHUYECKUX PACUETHBIX METOJIOB U OOJACTH UX
MIPUMEHUMOCTH.

Ymemo:

- TNPUMEHATh KBAHTOBO-XUMHYECKHE TOJIXOABI M METOIBI JUIs pacdera, HWHTEPIPETAHA U
MpeJICKa3aHus CTPOCHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM.

Bnaoems:

- DOJEMEHTApHBIMU HaBBIKAMU TPUMEHEHUS KBAHTOBO-XHUMHUYECKUX TMOAXOJO0B U METOJOB H
WHTEPIIPETAIIMA PE3YIbTATOB TPH PEIICHUH TNMPAKTUYCCKUX TEXHOJIOTHMYSCKHX 3a7ad M CTaHAApTHBIMU
KBaHTOBO-XUMHUYECKIMH KOMITBIOTEPHBIMH MTPOTPAMMaMHU.

116



3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Beenenue. [Ipenmer kBaHTOBOM XMMHUH. POIb KBAHTOBOM XMMHUU B ONMCAHUU XUMUYECKUX SIBJICHUI
U IpoueccoB. B3auMOCBsI3b KI1aCCUYECKON U KBAHTOBOW MOJIENIEA MOJIEKYJL.

Pa3znea 1. O0mme npuHUMIIBI KBAHTOBOW XUMHU

1.2.  OcHoBHBIE TPUOTMKEHUS.

OCHOBHbIE TOJOKEHHUSI KBAaHTOBOM MEXaHHWKH. BapuallMOHHBI METOJ HaxOKJIEHHUS BOJHOBBIX
¢ynkuumit. IlpubnmkeHne HE3aBUCHMBIX YacTUL. MeETOoJ CaMOCOTJIacCOBAaHHOTO IO JUIS aTOMOB.
[TpubnmkeHrne NEHTPAIbHOIO MOJIA. ATOMHBIE OpOUTANIN U UX XaPAKTEPUCTUKH.

1.3. OnaHO3JEKTPOHHBIE U MHOTOXJIEKTPOHHBIE BOJHOBBIE (PYHKIIMHM U METOJIbI X pacyera.

AHTHCHUMMETPUYHOCTD 3JICKTPOHHOM BOJIHOBOH (hyHkimu. Cnun-opourtanu. Jerepmunant Creiitepa.
Beenenne B Meronpl Xaprpu-®oka n Kona-lIlIsma, xuMuueckas TpaKTOBKA PE3YJIbTAaTOB. DJIEKTPOHHBIE
KOH(HUTypauy aTOMOB C TOUYKH 3pEHHsI KBAHTOBOW XUMUH.

Paznen 2. MeToabl KBAaHTOBOW XUMHU

2.1. MonekynspHas CTpyKTypa, JIEKTpOHHAas! KOppesALus.

[Tpubmmxkenne bopua-OnmenreiiMepa, anuaOaTHYECKUM IOTEHIMAT M TOHATHE MOJICKYJISIPHON
cTpyKTypbl. Metonsl Xaptpu-Poka u Kona-IIama nist monexynsl. [Ipudmmkenne MO JIKAO. DnexTpoHHas
Koppemsiius. MeTtoa KOH(PUTIYypallMOHHOTO B3auMojelcTBusa. Teopus Bo3mymleHuwil. Pacuer sHepruu
JUCCOLIMALIMU XUMHUYECKUX CBSI3EH.

2.2. Hesmniupuyeckue u noy3MIUPUIECKUE METO/BI.

Hepapxust MeTo10B KBaHTOBOM xumuu. Heamnupuueckas KBaHToBasi XuMus. bazucHble pyHKIMU AJ1s
HEAIMIHUPUYECKUX PAcueTOB. ATOMHBIE U MOJEKYJsApHble Oa3ucHbie HAOOPHL. Ponb 0a3uCHBIX QyHKLIUN B
ONMCAaHUH CBOUCTB MoJiekyid. llomysmmupuueckune Mmetonsl. BajeHTHoe mNpuOIMKEHHE. T-3JIEKTPOHHOE
npubmmkenue. Meron Ilappusepa-Ilomna-ITappa. IIpocToit u pacmmpeHHbI METOIBI XIOKKeNsa. TOYHOCTh
KBaHTOBO-XMMHUYECKUX PACUETOB CBOMCTB MOJIEKYII.

Pasznen 3. Xumuueckasi ¢BfI3b M MeKMOJIEKYISIPHbIEC B3AaUMO/1eliCTBUSA

3.1. Xummueckasi CBSI3b U MEXMOJICKYIISIPHBIE B3aUMOACHCTBUS.

OpOuTanbHas KapTUHA XUMHYECKOW CBsi3u. KOHCTpYKTHBHAas W JECTPYKTHBHAs HMHTEpQepeHIus
opoOuraneii. MonexkymsipHble OpOUTAIIM U UX CHMMeTpuiiHas kiaccudukanus. KoppensuonHbie tuarpaMMel.
DNeKTpOHHBbIE KOH(GUTYpAllMK ABYXaTOMHBIX MOJEKYN. AHANU3 3aCeICHHOCTEe opOuTanel mo Maimkeny.
[TonsiTHe 0 3apsinax v MOpsIKaxX CBA3EH.

IIpocTpaHCcTBEHHOE — paclpeneneHue  JIEKTPOHHOM  IUIOTHOCTM UM XUMH4YECKas  CBSA3b.
Me:xmornexynspHblie B3auMmoaeicTsus. [ledopMalinonHast 31eKTpoHHas IIIOTHOCTh. CHIIBI B MOJIEKYJIaX.

3akurouenune. KBaHTOBast XUMHSI KaK HHCTPYMEHT IIPOTrHO3a B XUMUMU.

4 O0beM yueOHOH TUCHMILINHBI

O0beM IMCHHUIIMHBI
Buj yueOHoi padoThl Axan. | Actp.
3E
4. .

O0mas TpyA0eMKOCTh M CIHIIJIHHbI 2 72 94
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,22 8 94
Jlexun 0,11 4 3
[TpakTnueckue 3austus (I113) 0,11 4 3
CamocrosiTesibHas padoTa 1,78 64 48
KonTtakTHas camocTosiTenbHas paboTa 0,4 0,3

1,78
CaMoCTOATEIbHOE U3YUYEHHUE PA3AEIOB IUCHUIIMHbI 63,6 47,7
Bua koHTpoJs: 3a4€T ¢ OLEHKOH

5.3 IncuunauHbl 4acTH, GopMHUPYyeMoil y4aCTHUKAMHU 00pa30BaTeIbHbIX OTHOMICHUH (AU CHUILINHBI
1o BbIOOpY)

AHHOTanus padoyeil NPOrpaMmMbl AUCHUIIIMHBI
«OCHOBBI IKCIIEPUMEHTATbHBIX HCCJIEJ0BAHUI B TEXHOJOITHH HEOPraHNYEeCKUX BeIIeCTB)
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1 Heap nucuMniMHbl — npuoOpeTeHne 00yJaromMuMHUcs 3HaHUM OCHOB METOJO0JIOTUH, TPUHIIUIIOB
OpraHM3alH UCCIIEI0BAaHUN B XUMUYECKON TEXHOJIOTMN HEOPTaHNYECKUX BEIIECTB

2 B pe3yjbTaTe H3yYeHHUs JUCHUILUIMHBI 00y4AIOIIUIICA 10JIKEH:

Obnadamye CleAyOMUMI KOMIIETCHIUSAMHU M WHAUKATOPAMH UX TOCTH)KCHUS .

YK-1.3, IIK-3.3, [1K-4.2, TIK-4,3.

3uame:

— METOABI 00pabOTKH pe3yIbTaTOB KCIIEPHUMEHTA,

— MPUHIUIBI UCCIIEAOBaHMs (a30BBIX PABHOBECUN B TETEPOICHHBIX CUCTEMaX, KPUTEPUHU
YCTaHOBJICHUS] PABHOBECHUS;

- HCCIE0BAHUE PABHOBECUN B CUCTEMAX «Ta3 - KUIKOCTBY, <OKUJKOCTb — TBEPJIOE TEIO», «Ta3
— TBEPJOE TEIOY;

— 0COOEGHHOCTH M3y4YCHHS KHHETUKUA TOIMOXMMHUYECKUX M TeTepOTreHHO-KATATUTHYECKUX
IIPOLIECCOB

Ymems:

— IIPUMEHSTh TEOPETUUYECKHE 3HAHUS 110 XUMUU U TEXHOJIOTUH HEOPTraHUYECKHUX BEIIECTB MPHU
BoinoiaHeHnn HUP u BeimyckHOI KBanupuKalmoHHON paboThI;

- mpUMeHsITh npaBuia ['m00ca 11 HaXOXKIEHUS MPEeIbHON pa3MEpHOCTHU B UCCIIEOBAHHUH
PaBHOBECHM U KMHETUKH F€TEPOr€HHO-KaTATMTHUYECKUX PEaKIIMiA;

- KOHCTPYHPOBATh 3KCIIEPUMEHTAIIBHYIO YCTAHOBKY JJIsl UCCIIEI0BAaHUSI PABHOBECUS U KUHETUKU
FeTepOreHHBIX IIPOLECCOB;

- IIPOBOAMTDH SKCIIEPUMEHTHI 10 33JaHHBIM METOIUKAM;

- aHAJIM3UPOBATh PE3YJIbTAThl SKCIIEPUMEHTA;

Braoemy:

- IUIAHUPOBAaHUEM H TPOBEJACHHEM HAyYHBIX MCCIEAOBAaHUNA B 00JacTU TEXHOJIOTHH
HEOPraHUYECKUX BEILECTB;

- criocobamu noucka, coopa u aHanu3a HHpOpMaIumy;

- METOJIaMU TEOPETUYECKOTO0 M AKCIEPUMEHTAJIBHOTO HCCIEAOBAHUS TEXHOJIOTUYECKUX
IIPOLIECCOB NTPOU3BOICTBA HEOPTAHUYECKUX BEILIECTB U MATEPUAIIOB;

- METOAaMU MaTeMaTH4eCKOi 00pabOTKU pe3ynbTaTOB FIKCIEPUMEHTA.

3 Kparkoe conep:kanue JMCIHUILTHHBI

Paznen 1. DxcnepuMeHTaJbHbIE MeTOAbI HCCJIEJOBAHWH B XMMHYECKOH TEeXHOJIOTMHU
HEOPraHW4YeCKUX BelleCTB.

1.1. DOkcrepuMeHT B XUMHUYEcKOM TexHosoruu. HayuHble wuccienoBaHus: (QyHIaMEHTAJbHBIE,
IIOUCKOBBIE, TMpPHUKIagHbIe W pa3paboTku OCHOBHBIE 3aJaud 3KCIEPHUMEHTAIbHBIX MCCIEJOBAHUN B
XUMHUYECKON TeXHosIornu. Maremarnyeckas o00paboTKa pe3yIbTaToB IKCIIEPUMEHTA.

1.2. IlnanupoBanue oskcrnepumeHTta. JlabopaTopHoe obGopynoBanue. M3mepeHue TtemmnepaTypsl.
Coznanne u30TepMUUECKUX yCIoBUi. M3MepeHue pacxoa0B )KUIKOCTH U Ta3a. Co3/laHne BRICOKHX U HU3KUX
JIaBJICHUU

Paznen 2. U3yuenne pa3oBoro papHoBecHsi B reTeporeHHbIX CHCTeMAaX.

2.1. OcHOBHBIE TPUHIMIBI W3ydeHHs (Ha30BBIX pPABHOBECHUH, BBHITEKAIONINE W3 KOHICTIIUU
JMHAMUYECKOro paBHOBecus. Vcronb3oBanue mnpaBuwia (a3 ['mbGbca 11 HaxoXAEHUs MpeaesbHOM
pa3MepHOCTH B HCCieI0BaHUAX (ha30BbIX paBHOBeCcH. Kpurepun ycTaHOBIIEHUS TPAKTUYECKOTO PABHOBECHSI.

2.2. OcHOBHBIE METOJBl HM3YyYCHHMsS DPABHOBECHS: CTaTUYECKUH, IuHaMu4eckuidl. McciemoBanue
paBHOBECHS B CHCTEME KHJIKOCTh - TBepoe Telo. MccaenoBanue paBHOBECHS B CUCTEME Ta3 - JKUIKOCTb.

2.3. UccrnenoBanue paBHOBECHUS B CHCTEME T'a3 - TBepo€ Tesi0. OCHOBHBIE TUIIBI CUCTEM, TAPAMETPHI
U UHTEpBaJ UX H3MeHeHus. [IpuMeHeHHe MeTOJO0B HHCTPYMEHTAIbHBIX (DU3MKO-XUMUYECKHMX METOJ/IOB
aHau3a, GU3MUEcKuX METOIOB IN Situ.

Paszpnen 3. U3yyeHne KMHETHKHU IeTEPOreHHbIX PeaKuuid.

3.1. UccnenoBaHne KUHETHKH KaTaIUTUYECKUX PEaKIMii B CUCTeMax ra3 - KaTalu3aTrop U KUAKOCTb -
KaTajau3aTop; 0OIIMe IPUHLHUIIBL, TUMUTHPYIOMIKE cTaauu. [[poTOYHBIN peakTop uAeaqTbHOrO BHITECHEHUS U
€ro MoJeNlb NPUMEHHUTEIbHO K o0OpaTHOM 3amade. MHTerpanbHbll M nuddepeHIuanbHblii PeaKkTOpPHI.
[MupkynsuuoHHble ycTaHOBKH. CpaBHUTENbHAS XapaKTEPUCTHKA IPOTOYHBIX U IUPKYJISLUOHHBIX PEAKTOPOB.

118



3.2. Tepmuueckuii ananus. Bo3moxxHOCTH MeTOIA.

4 O0beM yueOHOM TMCUMILTHHBI:

O0beM TMCUMILTHHBI
Buna yueOHoii padoThl Axan. | Acip.
3E
4. 4.
O01as TPyA10eMKOCTh U CIUTITHHBI 6 216 162
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 0,56 20 15
Jlexmun 0,11 4 3
JlabopaTtopusie paboTs (JIP) 0,4 16 12
CamocrosiTeibHas padora 5,44 196 147
KoHTakTHas camocTosTebHas paboTa 544 0,4 0,3
CaMocTOsATEIbHOE U3YUYEHUE PA3AEIOB IUCHUIIMHbI ’ 195,6 | 146,7
Bua koHTpoJIs: 3a4er ¢ OLEHKO

AHHOTANUsA padoyei MPOrpaMMbl JUCUUILIMHBI
«MeToabl HCC/IeIOBAHNI B TEXHOJOTHH HEOPTAaHUYECKHX BelleCTB)

1 Heap AMCHUILIMHBI — MPHOOpPETeHHE OOYYAIOUIMMHUCS 3HAHWKW OCHOB METOJIOB W TIPHHIIUIIOB
OpraHM3aly UCCIIEI0BAaHUN B XUMUYECKOW TEXHOJIOTMH HEOPraHUYECKUX BELIECTB

2 B pe3yabTaTe H3yYeHHS JUCHUILINHBI 00yYAIOIIHIiCS 10JI7KeH::

Obnadamye cleAyOIMUMU KOMIIETCHIUAMU U HHAUKATOPAMH UX TOCTH)KEHUS .

YK-1.3, I1K-3.3, T1K-4.2, TIK-4,3.

3namo:

- OCHOBHBIE KOHCTPYKLIMOHHbIE MaTepHalbl, JabopaTOpHOe 000pyHOBaHUE AJIS U3MEPEHUS U
KOHTPOJISI IaBJIEHMS], TEMIIEPATYPBI, CKOPOCTHU I'a30BbIX IOTOKOB,;

- METO/Ibl CO3JaHMs HU3KUX U BBICOKMX JABJICHUN U TEMIIEpATyp;

- OCHOBHbBIEC IPUHLUIIBI UCCIEIOBAHUS PABHOBECUN B IETEPOICHHBIX CUCTEMAaX U KUHETUKU
TONOXMMHMYECKUX U FE€TEPOr€HHO-KAaTATUTUYECKUX MPOLECCOBY;

- METOJIbl  (PU3UKO-XMMHUYECKOTO0 aHajiu3a, IMpUMEHsAEeMble [UIs aHalu3a pe3yJbTaToB
JKCIIEPUMEHTA

Ymems:

- IIPUMEHATHh TEOPETUYECKUE 3HAHMS 10 XMMUU U TEXHOJOTMH HEOPTaHMYECKUX BEIIECTB IPH
BoinosiHeHn HUP 1 BbImyckHON KBadH(pUKAIMOHHOHN paboThI;

- OCYILECTBIATH BBIOOP KOHCTPYKIIMOHHBIX MaTepHajIoB U MOHTaX JJaOOpaTOPHON yCTaHOBKH;

- IIPOBOAMTH SKCIIEPUMEHTBHI 10 33JaHHBIM METOUKAM;

- aHAJIN3UPOBATh PE3YJIbTAThl SKCIIEPUMEHTA;

Braoemy:

- METOAAMHU TEOPETUYECKOI0 U IKCIIEPUMEHTAIBHOIO MCCIIEAOBAaHUS PABHOBECHUS U KUHETUKU
IIPOU3BOJICTBA HEOPTraHNYECKUX BELIECTB U MAaTEPUAJIOB;

- criocobamu moucka, coopa u aHanuza nHGOpMalnu;

- METOAAMH TEOPETHYECKOTO M OIKCIEPUMEHTAIBHOIO HCCIEIOBAHUS TEXHOJIOIMYECKUX
IIPOLIECCOB IIPOU3BO/ICTBA HEOPTaHUYECKUX BEILIECTB U MaTEpPUAIOB;

- METOAaMU MaTeMaTH4eCKOi 00pabOTKH pe3ynbTaTOB SKCIEPUMEHTA.

3 Kpartkoe coaep:xaHue TUCUMILIHHBI

Pa3nes 1. DxcniepuMeHT B XUMH4YECKOM TEXHOJIOTHH HEOPTaHUYEeCKHX BelleCTB.

1.1. DkcniepuMeHTaNbHbBIE HCCIEI0BaHUs B XUMUYECKOW TexHoJoruu. Maremarudeckas oOpaboTka
pe3ybTaToB FKCIepuMeHTa. KOHCTPYKIIMOHHBIE MaTepUabl, IPUMEHsIEMbIE B TAOOPAaTOPHH.

1.2. ITpuGopsl a1 U3MEpeHHUs] U KOHTPOJISI CKOPOCTU ra30BOro MOTOKA, TEMIIEPATYphl U JaBJICHHUS.
[IpuHLHKIIBI U3yYeHUs] pABHOBECHS B I€TEPOIrE€HHBIX CUCTEMAX: CTATUYECKUM, TUHAMUYECKU. TUIbl cucrem,
napaMeTpbl ¥ HHTepBajl UX u3MeHeHUsl. OCHOBHbIE METO bl (PU3UKO-XUMHUYECKOTO aHaIn3a

Pa3pea 2. [IpuHuunel uccjienoBanus (pa3oBoro paBHOBeCHs
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2.1. Meronbl wu3ydeHHs (a30BBIX PABHOBECHH, BBITEKAIONIME W3 KOHIICIIMHA JUHAMHYECKOTO
paBHOBecus. [lpumenenue mpaBuina ¢a3 [ubOca nmias HaxXOXKICHUS TMPEASTbHOM pa3MEPHOCTH B
UCCIIeIOBaHMSIX (ha30BBIX PABHOBECHUH.

2.2. N3ydyeHue paBHOBECHUSI B CHUCTEME «KUIKOCThH - TBepJoe Teno». McciaenoBanue paBHOBECHS B
CHUCTEME «T'a3 - JKUJIKOCTbY.

2.3. VccnenoBaHue paBHOBECHSI B CUCTEME «T'a3 - TBEPAOE Tes10». OCHOBHBIE TUIIBI CUCTEM, ITapaMETPhI
U WHTEpBAI HMX HW3MEHEHUs. [IpUMEHEHHEe METOIOB HHCTPYMEHTAIBHBIX (PH3UKO-XUMUYECKHX METOJIOB
aHanmu3a, GU3HYECKUX METOIOB N Situ.

Pasznen 3. UcciienoBanue KHHETUKH TOMOXUMUYECKHX U KATAJIUTHYECKUX PeaKIuii

3.1. UccnenoBaHWe KUHETUKH TOMOXMMHUYECKUX M KATAIMTUYECKHX PEAKIUi B CHUCTEMaxX ras -
KaTaJu3aTop U KUJIKOCTb - KaTaJu3aTop; 00IIKe MPUHIUIIBL, TUMUTHPYIOIIHE CTaIui. MHOTOKOMIIOHEHTHBIE
CHCTEMBI, IPUHIIMIIBI "UCKIIIOYCHHS" KOMIIOHEHTOB IPU OIPEIEIEHUH KOHCTAHT U KOA(PPHUIINEHTOB.

3.2. Tepmuueckuii aHaM3 TBEPABIX BemlecTB. BosmoxknocTu metona nepuatorpaduu u TI/JICK.

4 O0beM yueOHOM IMCUMIIHHbI:

O0beM TUCHUILTHHBI
Bup y4eOHoii padoThI Axax, | Actp.
3E
q, q.
O061mast Tpy10eMKOCTh JUCIHMIIHHBI 6 216 162
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,56 20 15
Jlekuun 0,11 4 3
JlaGopaTtopHsie padoTs (JIP) 0,4 16 12
CamocrosiTesibHas padoTa 5,44 196 147
KoHTakTHas camocTosTeNbHas paboTa 544 0,4 0,3
CamMocTosATEIbHOE U3YUYEHHE PA3AEIOB IUCHIUILIMHbI ’ 195,6 | 146,7
Bujx koHTpOJS: 3adeT ¢ OLEHKOM

AHHOTANUsA padoyeid MPOrpaMMbl JUCHUILIMHBI
«OCHOBBI NPOEKTHPOBAHUS M 000PYI0BaAHHE XUMHYECKUX MPOU3BOACTB»

1 Ileab AMCHMIUIMHBI COCTOUT B NPUOOpEeTEHUH OOydYarOIIMMUCS YIIyOJI€HHBIX 3HAHUN U
MPAKTUYECKUX HABBIKOB 1O OCHOBAM MPOEKTUPOBAHHS TEXHOJIOTHYECKOTO O0OpYIOBaHHUS XUMHYECKHX
MIPOU3BOICTB M UCIOJIb30BAaHUU UX B MPOGECCHOHATHHOU JIeATeTLHOCTH.

2 B pe3yabTaTe U3y4eHUs] JUCHUILINHBI 00YYAIOLIUIICS 10JI5KEeH::

Obnadams ClenyOUMMA KOMITIETCHIIUSIMHA U UHIMKATOPAMH MX JOCTHXKCHHUS:

VK-1.1, IIK-5.1, IIK-6.1, I1K-6.2, [TK-6.3

B pe3ynbpraTe nuzydeHus: AUCIUIUIMHBI CTYIEHT OakajlaBpyaTta JOJIKEH:

3name:

— OCHOBHBIC TCH/ICHIIUU PAa3BUTHS XUMUICCKOW TEXHOJIOTHH;

— OCHOBHBIE CTaIUU MTPOSKTUPOBAHUSI IPEATIPUATHI XUMHUYECKONH TPOMBIIIIIEHHOCTH;

— VICXOJIHBIC JTAHHBIC JUISI TPOCKTHPOBAHHS IIPOMBIIIEHHOTO XUMUYECKOTO TTPOU3BO/ICTRA;

- MOCIIEI0OBATEILHOCTh  BBHIMIOJHEHHSI TMPOEKTHBIX pPAcdyeToB, OCOOEHHOCTH BBITIOJHEHUS
MaTepUaTbHBIX M TEIIOBBIX PACUETOB THITOBBIX MIPOIECCOB HEOPTAHNYECKONH XHUMHUM;

— TpeOOBaHUs, IPEIBIBISIEMbIE K TEXHOJIOTHUYECKOMY 000PYI0BAHHIO;

— KJacCU(UKAIMI0O W OCOOEHHOCTH KOHCTPYKIIMM OOOpYIOBAaHMS ISl TIPOBEICHUS XUMHKO-
TEXHOJIOTMYECKHUX MPOIIECCOB;

Ymemn:

— J1aBaTh TEXHUKO-I)KOHOMUYECKOE€ 0O0CHOBAHHE MPOEKTA;

— BBIOMpPATh CTAHJAPTHBIC 3JEMEHTHI TEXHOJIOTMYCCKUX AallllapaToB ¥ IPOBOJIUTH HHIKEHEPHBIC
pacueTsl Mo JaHHBIM UCTOYHUKOB TEXHUYECKOUN TUTEPATyPHI;

— BBINTOJTHATHh MaTePHAIIbHBIC, TEXHOJIOTHYECKUE, TEILIOBBIC PACYETHI IPH MTPOCSKTHPOBAHHIH

— aHAM3UPOBATh PE3YNIbTATHI PACUETOB;
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— aHAJIM3UPOBATh B3AUMOCBSI3b TEXHOJOTUYECKUX, KOHCTPYKTUBHBIX U MEXaHHMUYECKUX OCOOCHHOCTEM
anmnapara;

— COCTaBJISITH CIICU(DUKAIINIO TEXHOJIOTHIECKOTO 000PYIOBaHNUS;

— HCTIOJB30BaTh MaKEeThl MPUKIAAHBIX Tporpamm s odhopmiienus rpadudeckoin yactu KIT u I1
XUMHUKO-TEXHOJIOTMUECKHUX aIMapaToOB U TEXHOJOTUYECKUX CXEM;

Braoemy:

— HaBBIKAMH TOMCKA, MOJb30BAHMS U aHAJIN3a TEXHUYECKOU TOKYMEHTAIUH;

— HaBBIKAMHM pa3pabOTKU MPUHIMIHUAIBLHOW W TEXHOJIOTMYECKON CXEeMbl IPOU3BOJICTBA U €€
KOMIUIEKTOBAHUS HEOOXOJUMBIM 000PYAOBAHUEM;

— HaBBIKAMH Pa3pabOTKu U TpaduvecKoro M300pakeHUs amnmapaTypHO-TEXHOJOTHYECKHX CXEM,
TUIIOBOTO OOOPYJIOBAaHMS M €r0 OTACNIbHBIX Y3JIOB C MOMOIIBIO MPOrPAaMMHBIX CPEICTB IJI MOCTPOCHHS
TEXHOJIOTHYECKHUX aIIapaToOB U CXEM.

3 Kpartkoe coaep:xaHue TUCHUILUIUHBI

Pa3nen 1. Beenenue B npoektrpoBanue. OCHOBBI TPOSKTHPOBAHMSI XUMUIECKOTO 000pY/I0BaHUS.

1.1. Xumuueckue mpeanpustus, cTpykrypa. OCHOBHBIE 3Tambl U OpPraHHU3aIUs MPOCKTUPOBAHUS
XUMHUYECKHUX TTPOU3BOICTB.

1.2. Kpurepuu BbIOOpa KOHCTPYKIIMOHHBIX MaTepuanoB. Kiaccudukaius TEXHOIOTHYECKOTO
000pyI0BaHUs.

1.3. Knaccudukanus cuil ¥ HaOpsHDKCHUW, NPUYMHBI BO3HUKHOBEHHMSI W HMX IOCJEICTBUA.
Knaccudukanus nedopmaruii.

1.4. TexHUKO-PKOHOMHUYECKOE OOOCHOBaHHE MpoekTa. VcxolnHble AaHHBIE i1 MPOCKTUPOBAHUS
MPOMBIIIUICHHOTO XUMHUYECKOTO MPOU3BO/ICTBA.

Pa3nen 2. Pacuer 0OCHOBHBIX y3IJI0B U JIeTalel XUMHKO-TEXHOJIOTHYECKOr0 000pyA0BaHUs.

2.1. MemOpanHass Teopusi B MEXaHMYECKHMX pacueTaXx W OCHOBHbIC jomymieHus. OCHOBBI
MEXaHMYECKOTO pacyeTa OTJCNbHBIX JIEMEHTOB TEXHOJIOTUYECKUX allllapaToB C MCIOJIb30BAHUEM JIaHHBIX
CIIPaBOYHOM TEXHUYECKOM JINTEPATYPHI.

2.2. Knaccudukanus U pacieT TOHKOCTEHHBIX 000JI04€K Ha MPOYHOCTh, KECTKOCTh M YCTONYHUBOCTh
KOHCTPYKIIUU. DMIOPBI CHJT U M3rHOAI0INX MOMEHTOB, BO3HUKAIOIINX B 000JI0YKE anmapara.

2.3. O®naHupl, Ha3HaueHUE, KiaccuuKalys, pacueT M OCHOBHBIE NapaMeTpbl Aisi BbIOOpa
CTaHJAPTHBIX DJIEMEHTOB IO CIIPABOYHON TEXHUUECKOU JTUTEPATypeE.

2.4. Knaccuduxanms, KOHCTPYKIMS U MEXaHUUYECKUN pacueT TeMIOOOMEHHBIX almnapaToB KECTKOU
KOHCTPYKIIUU U C KOMITEHCAIIUEH TeMIIepaTypHBIX HAIPsHKEHU; KOJIOHHBIX allapaToB, allapaToB BHICOKOTO
JABJICHUS], PEAKI[HOHHOTO 000PYyI0BaHUSI.

KypcoBoii npoekr

3.1. IlpuHnunuanbHas TEXHOJIOTMYECKass CXemMa M €€ KOMIUIEKTOBAaHHE OCHOBHBIM U
BCIIOMOTaTeJIbHBIM 000PYA0BAHUEM.

3.2. banancoBble 1 MEXaHUYECKHE PACUEThl TUIIOBOTO TEXHOJIOTHYECKOT0 000PyA0BaHUS.

3.3. YepTexku TEXHOIOTMUYECKON CXEMbl U OCHOBHOT'O TE€XHOJOTHYECKOIo ammapara ¢ IpuMEHEHUEM
MaKeTa MPUKIAIHBIX IPOrpaMM.

4 O0beM yueOHOH THCHMIIINHBI

Cemectp
Bcero
. 9 cemectp 10 cemectp
Bun yuebHo# paboThl A A A
3E Kal | ap Kagl. 3F Kajl.
q, q, q,
OO0u1ast TPYA0EMKOCTh IUCIUIIIUHBI 6 216 4 144 2 72
KonTakTHasi padoTa — ayIuTOpHbIE 222 80 1.79 64 0,44 16
3AHATHA:
Jlexun 0,44 16 0,22 8 - -
[Tpaktuueckue 3ansatus (I113) 0,33 12 0,22 8 0,11 4
CamocrosiTejibHasi pa6oTa 5,08 183 3,3 119 1,8 64
KoHTakTHas camocTosiTelbHast paboTa 5,08 0,8 3,3 - 1,8 0,4
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CaMocCTOsATENbHOE U3YUEHUE PA3/IETIOB 182.2 119 55,6

JUCIATUINHEI

Buabl KOHTPOJIA:

IK3aMeH 0,25 9 0,25 9 - -

KonTaktHass paboTa — mpOMEKyTOYHAS 0.4 04 i

aTTecTalus 0,25 ' 0,25 ' -

[ToaroToBKa K 9K3aMEHY. 8,6 8,6 -

Bupa uToroBoro KOHTpoOJIS: JK3aMeH Kypcosoit
NMPOEKT

AHHOTaIUsA padoyeil MPOrpaMMbl JUCUUILIMHBI
«O0opynoBaHNe U OCHOBBI NPOEKTHPOBAHMS NPOU3BOACTB
OCHOBHOI'0O HEOPTAaHNUYECKOI0 CHHTE3a)

1 Heap AMCHMIUVIMHBI COCTOMT B NPUOOPETEHHM OOY4YalOUIMMUCSA YIIYOJEHHBIX 3HAHUH U
NPAaKTUYECKUX HABBIKOB 110 OCHOBAM IIPOCKTHPOBAHUS TEXHOJIOTHYECKOTO OOOPYJOBAaHUS XHUMHUYECKHX
IPOM3BOJICTB U UCIOJIb30BAHUM UX B IPO(ECCUOHATILHON EATEIIbHOCTH.

2 B pe3yabTaTe H3y4eHUs: AMCHUILIHHBI 00YUYAIOLIUIACS T0JIKEH:

Obnadamye cneayomUMU KOMIIETCHIMAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

YK-1.1, TIK-5.1, TIK-6.1, TIK-6.2, [1K-6.3

B pe3ynbrare u3ydeHus AUCHUILIMHBI CTYIEHT OaKanaBpuarta J0JKeH:

3nams:

- OCHOBHOE U BCIIOMOTI'aTeJIbHOE 000pyI0BaHKE /ISl TEXHOJIOTUU HEOPraHUYECKUX BEIIECTB;

—TPUHIIHITBI OPTaHU3ALUHI U CTaJUH TPOSKTUPOBAHUS PEATPHATANR XUMHUUECKONW TPOMBIIIIJICHHOCTH;

— OCHOBBI BBIMOJIHEHUS MAaTepUabHBIX M TEIUIOBBIX pPACYETOB IPOLECCOB TEXHOJOI'MU
HEOPraHMYEeCKUX BEIIECTB;

— KJaccu(UKAIMI0 M OCOOCHHOCTH KOHCTPYKUIMH OOOpYJOBAaHUS JUIS TPOBEACHUS XHUMHKO-
TEXHOJIOTUYECKUX MTPOLIECCOB;

Ymemn:

— BBIIIOJIHATH MaTepUallbHbIE, TEXHOJIOTHYECKHE, TEIUIOBBIE PacUueThl IPU MPOEKTUPOBAHUU

— aHAJM3UPOBATh B3aMMOCBS3b TEXHOJOTHYECKUX, KOHCTPYKTUBHBIX M MEXaHUYECKHX 0COOEHHOCTEH
anrmapara;

— COCTaBJIATH CHEMU(PHUKAINIO TEXHOJIOTHIECKOTO 000pYIOBAHNUS;

Braoemy:

— HaBBIKaMH O(OPMIICHHSI YePTEKEH C MOMOIIBIO TPOrPAMMHBIX CPEICTB.

- cnoco0amMy ¥ MpUeMaMH COCTaBJICHUS IPOU3BOJICTBEHHBIX JIMHUM.

3 KpaTkoe coaepikanue TuCHUNIHHBI

Pazgen 1. Beegenue B npoektupoBanne. OCHOBBI IPOEKTHPOBAHUSI XMMHYECKHUX NMPOU3BO/CTB.

XUMHUYECKOE TpeAnpusTHe, cTpykrypa. OCHOBHBIE O3Tambl W OPTraHU3ANUS TPOEKTUPOBAHHS
XUMHUYECKHX pou3BoJCTB. [IpennpoexTHas nmpopadorka. TexHnueckoe 000CHOBaHHME Ha MPOEKTUPOBAHHUE U
CTPOWTENBCTBO TPOMBIIIICHHOTO 00BeKTa. TeXHHKO-DKOHOMHUYECKOe OOOCHOBaHHME KaK OCHOBHOM
HPEANPOEKTHBIA JOKYMEHT. 3a/laHue Ha IPOEKTUPOBAHUE.

[IpoektHbiit nepuoa. OnHocTaguitHOE (TEXHUKO-paOOUUil MPOEKT) U JIBYXCTaautHOE (TEXHUYECKOE
NPOEKTHPOBaHUWE U paboune yepTexu) npoektupoBaHue. CocTaB TeXHUKO-pabouero mpoekrta. [lopsaok
paccMOTpEeHHsI ¥ COTJIaCOBAaHUS MpPOEKTa. DKcmepTus3a mpoekta. [Topsmok pa3pabOTKH TEXHOIOTHYECKOH
YaCTH MPOEKTA.

[Topsimok cocTaBieHWsT W BBIAYM WCXOJHBIX IaHHBIX Ha TNPOCKTHPOBAaHHE HOBBIX, a TaKXKe Ha
pacuiipeHure, PpeKOHCTPYKLUHMIO M TEXHHYECKOE IEepPEBOOPYNKEHHE JACHUCTBYIOUIMX MPEANPUATHH U
NIPOM3BOJICTBEHHBIX O0BEKTOB.

Pa3neu 2. Pacuer 0CHOBHOIO H BCIIOMOTaTEJILHOIO 000PY/10BAHUA

XapakTepUCTUKN KOHCTPYKIIMOHHBIX MAaTepHajoB, KPUTEpUH HX BbIOOpa B COOTBETCTBHH C
Ha3HAuYEHHEM TEXHOJIOIMYECKOro o0OpylOoBaHMS M YCJIOBUSAMH €ro sKkciutyarauuu. Knaccudukarms
MaTepuaioB, XMMUKO-TEXHOJIOTMUECKUX MpolieccoB U 00opynoBanus. O0uiue TpeOboBaHs K 000pyA0BaHHUIO,
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IPEAYCMOTPEHHBIE ~ OCHOBHBIMM  HOPMAaTUBHBIMH  JOKymMeHTamu. IIpaBuna  kOHCTpyupoBaHUs
TEXHOJIOTUIECKOTO 000PYIOBaHHS U TEXHOJIOTHS €T0 H3TOTOBJICHUSI.

Knaccuukanusi, KOHCTPYKLHMS M pacdeT TeIUIOOOMEHHBIX amlaparo, KOJIOHHBIX —allapaTos,
anmapaTroB BBICOKOTO JIaBJICHUs, PEaKIIMOHHOTO 000pyAoBaHus. PacdeT 0CHOBHOTO 000pyIOBaHHE: KOJIOHHBI
CUHTE3a, KOHTAaKTHBIC amnmaparhbl, amnmapaThl BBICOKOTO JaBIIEHUs, ancopOepwl, abcopOepsl u 1p.
BcnoMoratensHoe 000py10BaHue: QPHIBTPOBAIBLHBIC YCTAHOBKH, HACOCHI, CYIIHIILHOE 000PYI0BaHHE.

Paznea 3. KypcoBoii npoekt

BbIOOp TEXHOJIOTMYECKOH CXEeMbl M €¢ KOMIUICKTOBAHHE OCHOBHBIM U  BCIIOMOTaTEIbHBIM
o0opynoBanueM. MarepuaibHbBIH U TEIIOBOM pacdeThl 000pyaoBaHus. UepTekn TEXHOJIOTUIECKON CXEMBI
¥ OCHOBHOT'O TEXHOJIOTHYECKOTO anrapara ¢ IPUMEHEHHEM TaKeTa MPUKIATHBIX TIPOrpaMm

4 O0bem yueOHOH TUCHMILINHBI

Cemectp
Bcero
B yueGHOi paGoTs! 9 cemecTp 10 cemectp
3 Axan. 3 Axan. 3F Axan.
q, T, T,
OO61m1ast TpyA0EMKOCTh JUCITUTLIHHBI 6 216 4 144 2 72
KonTakTHas padoTa — ay1uTOPHBIE 2,22 80 1.79 64 0,44 16
3AHATHA:
Jlexun 0,44 16 0,22 8 - -
[Tpaktuueckue 3ausarus (113) 0,33 12 0,22 8 0,11 4
CamocTrosiTesbHasi padora 5,08 183 3,3 119 1,8 64
KoHTakTHas camocTosiTellbHast paboTa 0,8 - 0,4
CaMocTosTenbHOE U3yUeHUE Pa3/IeioB 5,08 182.2 3,3 119 1,8 556
JIUCLIUIUINHBI
Bujabl KOHTpOJIS:
JK3aMeH 0,25 9 0,25 9 - -
KonTaktHas paboTa — mpoMeKyTOUHAs 0.4 04 i
arrecranus 0,25 ' 0,25 ' -
[ToaroToBKa K dK3aMEHY. 8,6 8,6 -
Buja nToroBoro KOHTpoJIs: IK3aMeH Kypcosoii
NMPOEKT

AHHOTaNUs padoyeil NPOrpaMmMbl AUCHUIIIHMHBI
«AncopOuusi B TeXHOJIOTMH HEOPTAaHMYECKUX BeleCTB)

1 Heab AMCHUNIMHBI COCTOMT B MPUOOPETEHHUU OOYyYarOIIMMUCA 3HAHUH U (QOPMHUPOBAHUU
KOMITETCHIINI B 00J1aCTH aICOPOIIMOHHBIX TEXHOJIOTUHN TTO MPOGUITIO TEXHOIOTUN HEOPTaHUYECKHUX BEIIECTB.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIHIICS 10JI5KEeH::

O6ﬂa()amb CJ'IC,HYIOH_II/IMI/I KOMIICTCHIIUAMHU U I/IH)II/IKaTOpaMI/I X OTOCTUXCHUA.

[IK-4.1, IIK-4.2, IIK-5.1, I1K-5.3, TIK-6.1

B pe3ynbraTe u3yueHus: AUCUUILIINHBI CTYACHT OakaiaBpuaTa J0JKEH:

3name:

- OCHOBHBIE TIOHSTHS B TEOPUHU aJICOPOITMU U CBOMCTBA aJICOPOIIMOHHBIX CUCTEM;

- TUTIBI IPOMBIIIIIEHHBIX aJICOPOEHTOB;

- 0COOCHHOCTH MacCo- M TETUIONEepeHO0ca MPH afCOPOITUHU U IECOPOIIHH;

- KJ1acCcU(UKAIHIO aICOPOIIMOHHBIX TIPOIIECCOB MO CIIOCO0aM pereHepaIuu aicopOeHTOB;

- OCHOBHBEIC HpHHHI/IHI)I OpFaHI/ISaHI/II/I a)ICOp6HI/IOHHI)IX HpOHeCCOB Ha HpI/IMean HOJ'Iy‘-IeHI/ISI
HEOPraHMYECKUX MPOJYKTOB;

- OCHOBHBIE TEXHOJIOTHYECKHUE U aIapaTypHbIE 0COOCHHOCTH IPOIIECCOB.
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Ymems:

— HaXOJUTh B3aMMOCBSA3b MEXKIY MIPUPOION CUCTEMBI aJICOPOTUB-aICOPOEHT U MPOIIeCCaMu, KOTOPbIE
MOTYT B HEW NpOTeKaTb; MPaBUIBHO CQHOPMYJIUPOBATH 3aJady IMpPU TOCTAHOBKE aJCOPOIIMOHHBIX
HCCJIEIOBAaHUM U pa3padoTaTh MyTh €€ peLICHUS;

— 11o100paTh aACOPOCHTHI JUIsi KOHKPETHBIX MPOIECCOB;

— COCTaBUTh M pPACCUMUTATh MAaTepUANbHBIA M TEIJIOBOM OajaHChl Mpolecca, UCXOAS U3 3aJaHHbIX
YCIIOBHI;

— COCTaBUThH MPHUHIMIIHAIBHYIO CXEMy M IPOBECTH TEXHOJOTHYECKHI pacder aacopOILHOHHOM
YCTaHOBKH.

— IPOBOAMTD SKCIIEPUMEHTHI 110 33JaHHBIM METOIMKaM U aHAJIM3UPOBATh PE3YJIbTAThl IKCIIEPUMEHTOB.

Braoemy:

— METOJIaMH TTOJTyYEHHSI U 00paOOTKU SKCIIEPUMEHTAIBHBIX TAHHBIX MO aJCOPOIIMOHHBIM CUCTEMaM;

— METOJaMU aHalu3a pe3ylbTaTOB  OIpelIeieHHs] TEPMOAMHAMHUYECKUX  XapaKTEPUCTHUK
a7cOpOIIMOHHBIX CHCTEM;

— METOJaMH pacuera U OpraHu3aluy aJcopOLMOHHBIX MPOIIECCOB;

— CBEJICHUAMHU 00 OCOOCHHOCTSIX a/ICOPOLIMOHHBIX TEXHOJIOTUN M 000pyIOBaHHUS,

3 Kpartkoe coaep:xaHue TUCHUILIHHBI

Pazgen 1. Ou3nKo-XUMHUYECKHE M MHKEHEPHBIE OCHOBBI a/ICOPOIIMOHHBIX IMPOIECCOB IMOTyYCHHS
HEOPraHUYECKUX BEILECTB.

1.1. Begenne. OCHOBHBIC TIOHATHS B TECOPUH aJICOPOITHH.

1.2. KpaTkue cBefieHHs O IPOMBIIUICHHBIX aJICOPOCHTaX.

1.3. AacopOroHHOE paBHOBECHE.

1.4. Kunetuka ajacopOmum.

1.5. MaccooOMeH B afcopOIMOHHBIX Mporieccax. PacnpeneneHusi KOHIIEHTPAIMH BEIIECTBA B CJIOE
afgcopbeHTa B MonensXx (POHTAIbHOW H30TEPMUYECKOM PABHOBECHOW W HEPABHOBECHOM IWHAMUKU
ajcopbumu. Pacuet mpogomKUTETbHOCTH cTaauu aacopOuuu mo ypasuenusm Llnnosa u XK3T.

Pa3nea 2. TexHonorus aacopOIMOHHBIX TPOLIECCOB.

2.1. Meronpl peakTHBaMM W pereHepamuu ancopobeHToB. Kimaccudukamums amncopOIMOHHBIX
MPOLIECCOB M0 criocobaM pereHepanuu. [Iporeccsl ¢ OAHOKPAaTHBIM HUCIIOJIB30BAHUEM a/ICOPOEHTA.

2.2. Tlpomecchl ¢ peakTtuBanueil agcopOenTta. [IpiMeHeHNe aKTUBHUPOBAHHBIX YIJIEH B Tpoliecce
BOJIONIOATOTOBKHU. THIIBI a/IcOPOEPOB U TEXHOIOTMYECKUH PEKUM BOAOIOATOTOBKH.

2.3. luximdeckne mporecchl (MpoIecchl ¢ pereHepanueid ancopOeHTa), MPUHIMIE TOCTPOCHHUS
[IUKJIOrpaMM, OpraHHu3alus MpPOLECCOB, MOAOOP aACcOpOSHTOB, MPUMEPHI UCIHOJIb30BaHUA. [le3akTuBanus
a71copOEHTOB, €€ MPUUMHBI 1 BOZMOXKHOCTH YCTPaHEHUS.

2.4. TIpouecchl OCYIIKH ra30B C TEPMUUECKOI pereHepaunueit agcopOenTta. [IpuHuunuansHas cxema,
TEXHOJIOTHS Mpoliecca, acoOpOeHThI-OCYIIUTENN, KOHCTPYKTUBHbIE 0OCOOEHHOCTH OCHOBHOI'O 000pY/10BaHUS.

2.5. KopoTKOLMKIIOBBIE Tpolecchl ¢ Oe3HarpeBHOil pereHepanuei ancopOeHta. Ocyiika rasos.
AncopOLMOHHOE pa3fiesieHne BOo3AyXa Ha [IEOJUTaxX C MOIYyYeHHEM KHCIopoaa. ACOpOLMOHHOE pa3/ieleHHe
BO3JyXa Ha YIJIEPOJHBIX MOJEKYJSPHBIX CUTaX C MOJIy4eHHEM a30Ta. OCHOBHBIE TEXHOJOTHYECKHE U
anmnaparypHble 0COOEHHOCTH IIPOLIECCOB.

4 O0bem yueOHOH TUCHHMILINHBI

Bunsl yueOHOM paboThI O0BbeM AN CHUITHHBI
3B Axa. Actp.
q q
OO01mast Tpy10eMKOCTb JHCHHUIIIHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,33 12 9
Jlexuun 0,22 8 6
[TpakTnueckue 3austus (I113) 0,11 4 3
CamocrositeabHas padora (CP): 2,67 96 72
KoHnTakTHas camocTosTelbHas padoTa 0,4 0,3
2,67
CaMocCTOsITeTbHOE H3YUCHHE PA3/IeIOB JUCITUTLIHHBI 95,6 71,7
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Bua uToroBoro KOHTpoJIA: .
3auer ¢ oueHKOM

AHHOTAIUs padoyeil mMporpaMMbl U CHHIJIHHBI
«BBeeHre B XUMHYECKYI0 TEXHOJIOTHIO PEAKTHBOB H 0C000 YHCTHIX BEIIECTBY

1 Ileab AUCHUILUIMHBI COCTOUT B NPUOOpETEHUH OOYYaAIOIUMUCS YIIAyOJeHHBIX 3HAHUN U
IIPAKTUYECKUX HABBIKOB B 00JIACTM TEXHOJOTHMHM YMCTHIX BEILECTB U PEAKTUBOB M MCIOJIb30BAaHUU UX B
npohecCuOHATBEHON NeSTebHOCTH.

2 B pe3yabTaTe H3y4eHHUs] JUCHUILUINHBI 00y4aIOLIUIICH 10JI/KEH:

Obaaoams clieqyOIMUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

[1K-4.1, I1K-4.2, T1K-5.1, T1K-5.3, TIK-6.1

B pe3ynbrate u3yueHus: AUCUUIUIMHBI CTYACHT OakaiaBpuaTa J0JKEH:

3uams:

- TpeOOBaHUs K YHCTHIM BEILIECTBAM U pPEaKTHUBaM, UX KJIacCU(UKAIIHIO;

- TEOPETUYECKUE U IIPAKTUYECKUE OCHOBBI UX IIOJIyYCHUS U IPUMECHEHUS;

- 0COOEHHOCTHU UX MPOU3BOJICTBA U KOHTPOJIS;

- SKOHOMHMYECKHE U IKOJIOTUYECKUE MPOOIEMBbI IPOU3BOJCTBA U ITYTH UX YMEHBIIEHHUS.

Ymemn:

- MCIOJIb30BaTh METOJBlI MCCIENOBAHMS U ONPEICICHUS IapaMeTpPOB M IIOKA3aTeJIed NpPOLECCOB
MOJIyYEHUS! YUCTBIX BELIECTB U PEAKTUBOB;

- AQHAJTM3UPOBATh B3aMMOCBSI3b TEXHOJIOTUYECKUX MapaMeTpoB ¢ 3((HEKTUBHOCTBIO Tpolecca U
KaueCTBOM IIPOJIYKLIHH;

- BBIOMpATh KOHCTPYKIIMOHHBIE MAaTe€pHalIbl JUIsl MPOLIECCOB MOJIYUYEHHUS] pEaKTUBOB U 0CO00 YMCTHIX
BEILECTB;

- IIPOBOJIUTH KCIIEPUMEHTHI 110 33IaHHBIM METOJUKAM U aHAJIM3UPOBATH PE3YyJIbTaThl SKCIIEPUMEHTOB;

- PUMEHSTH 3HaHUs, TOJyYEeHHBIC B PE3YJIbTaTe U3YUCHHUS TUCIUILIMHBL, IPU BEIOOPE COBPEMEHHBIX
U UHHOBAIIMOHHBIX TEXHOJOIMM, TMpU HaNUCaHUM HAy4YHBIX CTareld, OTYETOB U  BBIITYCKHOM
KBATM(UKAIIMOHHON PabOTHI.

Braoemy:

- OCHOBHBIMHU HaBBIKaMU pabOThI C peakKTUBAMU U 0COO0 YHCTHIMU BEIIECTBAMH, B T.4. C KaTaJOraMu
UX OTEUECTBEHHBIX U 3apyOeKHBIX IPOU3BOJUTENEH;

- YMEHHEM KOPPEKTHO CTaBUTh U PEIIATh 3a/1a4M 110 MOJIYYEHHUIO U IPUMEHEHHIO YHCTBIX BEIIECTB U
PEaKTHBOB;

- METOZaMU TEOPETUYECKOTO U DKCIIEPUMEHTAIIBHOTO UCCIEN0OBAHUS TEXHOJIOTUYECKHUX IIPOLIECCOB UX
MIOJIY4ECHUS;

- HaBbIKaMHU IIOCTPOEHHUS U TEXHUKO-DKOHOMUYECKOW ONTUMM3ALMH TEXHOJIOTMYECKON CXEMBI;

- METOJIaMU ONIPEJIECTICHUS Ka4e€CTBA YNCTHIX BEIIECTB U PEaKTUBOB.

3 Kpartkoe conep:kanue JMCIHHUIITHHbI

Pazgen 1. XuMuueckrue METOJIbl OUMCTKH HEOPTaHUYECKUX BEIIECTB.

1.1. Beenenue. OCHOBHBIE IOHATHS U HOMEHKJIATypa YUCTBIX BEILECTB.

1.2. lcTo4uHUKY 3arpsi3HEHUHN B TEXHOJIOTUH MOJyYE€HUH YHUCTHIX BEIIECTB.

1.3. KoHCTpYKIIMOHHBIE MaTEPHAIbl, UCIIOIb3YEMBIE B TEXHOJIOTMA HEOPTaHUUECKHUX PEAKTHBOB.

1.4. MeTo1bl OYMCTKH Uepe3 razoByio (asy.

1.5. MeTosbl OUHUCTKH Yepe3 KUAKYIO ¢asy.

Paznen 2. DU3UKO-XUMUYECKUE METO/IbI OUNCTKA HEOPTaHUYECKUX BEILIECTB.

2.1. Ilporecchl KPUCTATITN3ALUOHHOW OYUCTKH.

2.2. Meton afcopOIMOHHON OYHCTKH.

2.3. DKCTpaKIIMOHHBIE METO/IbI OUYUCTKH.

2.4. IMCTUIIISIIIMOHHBIE METOTBI OUMCTKH.

2.5. NoHOOOMEHHBIM METO/ IMOJTyYSHHSI YUCTHIX BEIECTB.

2.6. MeMOpaHHbIE METO/IBI OUYMCTKHU U Pa3/IeIeHUs] KUAKUX U Ta30BbIX CPEJL

4 O0beM yueOHO# JUCUMIITIMHBI
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Bunst yae6HoI paboTh O0BLeM THCHUILINHEI
3E Axag. Actp.
q q
O01mast Tpy10eMKOCTb 1M CIATIJINHbI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,33 12 9
Jlexun 0,22 8 6
ITpaktrueckue 3ansatus (113) 0,11 4 3
CamocrositeabHas padora (CP): 2,67 96 72
KoHTakTHas camocTosTebHas paboTa 0,4 0,3
2,67
CamocTOsITeIbHOE U3YUCHHE PA3/IeNIOB AUCITUILIMHBI 95,6 71,7
Bua uToroBoro KOHTpoJIA: .
3auer ¢ OLIEHKOH

AHHOTaIUs padoyeil MporpaMMbl U CHHIJIHHBI
«Hayunble uccjieJ0BaHUsI B XUMHYECKOH TEXHOJIOTHI»

1 Heap aucuMnminHbl — NpuoOpeTeHre OO0YYarOUIMMUCS YIUIYOJNEHHBIX 3HAHUW U KOMIIETEHIHUH,
MOJTyYEeHUE W 3aKpeIUIeHWe NPOPECCHOHAIBHBIX yYMEHUW M HABBIKOB B OOJIACTH TPOBEACHHUS HAyIHO-
UCCIIEIOBATENILCKUX PA0OT C HCIIOJIB30BAHHEM COBPEMEHHBIX TEXHOJOTHUH MyTeM CaMOCTOSTEIBHOIO
TBOPYECKOTO BBHITIOJHEHUS 3a/1a4, TOCTABICHHBIX TPOrPAMMON HAYUHBIX UCCIICIOBAHMI.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4Yal0MIMIACH 10JI2KEeH:

Obradoame CIIENYIOMAMA KOMICTCHIIMSIMHA U WHIAUKATOPAMH UX JIOCTHIKCHUS:

[1K-2.3, I1K-3.3, I1K-4.1, I1K-4.2, I1K-4.3,

Buame.

— TIOpSAJOK IJIAaHUPOBAHUS, MPOBEICHUS U 00ECTICUCHUSI SKCIIEPUMEHTOB;

—  METOJIbl MAaTEMATHYECKOTO aHaJIN3a U MOJCIUPOBAHUS SKCIIEPUMEHTAIIBHOT'O UCCIIEAOBAHUS;

— HayYHO-TEXHUYECKYI0 HH(POPMAIUIO, OTCUSCTBEHHBIM M 3apyOCKHBIM OIBIT 10 TEMAaTHUKE
HCCJICIOBAaHUS;

Ymemo:

— HCIOJIb30BaTh COBPEMEHHBbIE WH(POPMAIMOHHBIE TEXHOJOTHH, B TOM UHCIE CETEBbIE
KOMIBIOTEPHBIE TEXHOJOTHMM W 0a3bl JaHHBIX MPHU IJIAHUPOBAHUHM M TPOBEICHHUH JIIEKTPOXUMHYECKHX
SKCTIIEPUMEHTOB;

— TPOBOJUTH 00pabOTKY pe3yabTaTOB AKCIEPUMEHTOB M OILIEHUBATh MOTPEIIHOCTH, BBIJIBUTAThH
TUIIOTE3bl U YCTAHABIMBATH I'PAHULIBI X IPUMEHEHHUS;

—  OCYUIECTBJIATH MOUCK, 00pabOTKYy M aHAW3 HAYYHO-TEXHHUYECKON WHGOpMAIUU MO MPOQUITIO
HAy4YHBIX MCCIIEOBAaHUMN, B TOM YHCIIE C IPUMEHEeHHeM Internet-rexHomnoru.

Bnaoemn:

— HJICONIOTHEH METOJOB HCCIEJOBAHUS W aHalIn3a, CUCTEMOW BbIOOpa METOJOB HCCIENOBAHUS,
OLIEHKOM BO3MOXKHOCTEH KaXKJJ0I'0 METO/a.

3 Kpartkoe conep:kaHue JMCIHIITHHBI

Paznen 1. UccaenoBanus B 00J1aCTH XUMHYECKOM TEXHOJIOTHH

Pa3paboTka cocTaBOB pacTBOPOB M TEXHOJOTMUYECKHUX MapaMeTPOB TPOIECCOB XHUMHUYECKOM
TEXHOJIOTHH

Pa3znean 2. UcciaenoBanus B 00J1aCTH OYMCTKH CTOYHBIX BOA M ra3oBbIX BbIOpocoB Cocras
CTOYHBIX BOJI U Ta30BBIX BBIOPOCOB, (PU3UKO-XMMHUYECKHN aHAJIN3, COBPEMEHHBIC TEXHOJOTHH OYHUCTKH
BbIOpocoB. Metoabl XIIK, aToMHO-aOCOPOIIMOHHOM CIEKTPOMETPHH, MACC-CIIEKTPOMETPUU C UHIYKITHOHHO-
CBSI3aHHOM TUTa3MOM, CHEKTPODOTOMETPHH [JIi KAYECTBEHHOTO U KOJMYECTBEHHOTO KOHTPOJSI TpH
pereHepaluy U yTHIN3alud TEXHOTEHHBIX OTXO/I0B.

Paznen 3. UccienoBanusi B 00J1aCTH TEXHOJIOTHM PYHKIUOHAJIBHBIX MATEPHUAJIOB

CuHTe3 KaTaau3aTopoB U aJCOPOCHTOB M MX aHAIU3.

4 O0beM yueOHOH THCHMIIINHBI

Buj yueoHoii pa6oTnl O0BbeM JUCHUIIINHBI
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3E Akan. | Acrp.
4. 4.

O01mas TpyA0eMKOCTb IV CHUITHHBI 6 216 162
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHSATHSI: 0,67 24 18
Jlaboparopusie paboTsl (JIP) 0,67 24 18
CamocTrosiTejibHasi padoTa 5,33 192 144
KoHTakTHas camocTosTeNbHas paboTa 533 0,6 0,45
CaMocTOsITeIbHOE U3YUCHHE PA3/IeNIOB AUCITUILIMHBI ' 191,4 | 143,55
Bua uToroBoro KOHTpoJIs: KypcoBoii npoekTt

AHHOTaIUs padoyeid MPOrpaMmMbl JUCUUILIIMHbBI
«IIpakTHKYM N0 XMMUYECKOI TEXHOJIOTHH

1 Heab AMCHUIUVIMHBI — MPHOOpPETEHHE OOYUYAIOIMIMMUCS YIIIyOJCHHBIX 3HAHUM M KOMIIETCHLUH,
IOJydeHHE U 3aKpeIuleHue NpoQecCHOHATIBHBIX YMEHMH M HAaBBIKOB B 00JaCTU IPOBEIEHUS HAy4dHO-
UCCIIEIOBATEIbCKUX PA0OT C HCIOJIB30BAaHHUEM COBPEMEHHBIX TEXHOJOTHH IyTEeM CaMOCTOSTEIBHOTO
TBOPYECKOTO BBIIIOJIHEHHUS 33144, TIOCTABJIEHHBIX IIPOIPaMMON HayYHBIX UCCIICJOBAHUM.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILINHBI 00y4aIOIUIICS T0JI/KEH:

Obnadamye cleayomUMU KOMIIETCHIMSAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

[1K-2.3, T1K-3.3, [1K-4.1, 11K-4.2, TTK-4.3,

3namy:

— HOPSI0K IUIAHUPOBAHUS, IIPOBEICHUS U 00ECIIEYeHHs SIKCIIEPUMEHTOB;

—  METOJbl MATEMaTUYECKOT0 aHaIN3a U MOJEINPOBAHUS SKCIIEPUMEHTAIBLHOIO UCCIIEIOBaHMS;

— HAY4YHO-TEXHMYECKYI0 HH(OpMAIMIO, OTEUECTBEHHBIH U 3apyOeKHBIH ONBIT 1O TEMAaTUKE
UCCJIEJIOBAHUS;

Ymemy:

— UCHOJNb30BaTh COBPEMEHHbIC WH(GOPMALMOHHbIE TEXHOJOIMM, B TOM YHCJIE CETEBbIE
KOMITbIOTEPHbIE TEXHOJOIMH U 0a3bl JAHHBIX INPHU IUIAHUPOBAHUU U MPOBEJIEHUM 3JIEKTPOXUMHUYECKUX
HKCIIEPUMEHTOB;

— IPOBOJUTH O0pabOTKY pe3yJbTaTOB 3KCIEPUMEHTOB U OIEHMBATh IOTIPEIIHOCTH, BBIABUIATH
TUIIOTE3bl U YCTAHABINBATH IPAHULBI UX IPUMEHEHMUS;

— OCYILIECTBJISATh NOUCK, 00OpPa0OTKY M aHAIMW3 HAy4YHO-TEXHHYECKOH HMH(POpPMALUU MO MPOPHIIO
Hay4YHBIX MCCIIEIOBAaHUMN, B TOM YHCIIE C IPUMEHEeHHeM Internet-rexHonorui.

Braoemw:

— WJIEOJIOTHEN METOJOB HCCIIEJOBAHMS W aHaln3a, CUCTEMOM BbIOOpa METOJOB HCCIEIOBaHUS,
OLICHKOM BO3MO>KHOCTEHN KaXkJI0T0 METOAA.

3 Kpartkoe conep:kanue JMCIHHUIITHHbI

Paznen 1. MccnenoBanus B 00J1aCTH XUMHUYECKON TEXHOJIOTHH

PazpaboTka COCTaBOB pAacTBOPOB M TEXHOJIOTMYECKMX MapaMeTpPOB IPOLECCOB XUMHUYECKOU
TEXHOJIOTHH. AHAIN3 MUHEPAJILHOTO ChIPbs, IPOBEACHHE epepaboTKU MUHEPaIbHOTO ChIphs VccnenoBanue
3JIEKTPO(IOTAIIMOHHOTO ITpoliecca TBepAoH (a3bl U3 BOAHBIX paCTBOPOB. AHAIU3 COBPEMEHHBIX TEXHOJIOTUI
OUYMCTKH CTOYHBIX BOJ IMPOU3BOJICTBA NIEUATHBIX IU1aT. MccienoBanue BIMSHUS 3apsa U pa3Mepa 4acTull Ha
nporiecchl (GiIoTanuu U GUILTPALHH.

Paspnen 2. UcciienoBanus B 00J1aCTH OYUCTKHU CTOYHBIX BOJ ¥ I'a30BbIX BHIOPOCOB

CocTaB CTOYHBIX BOJI M Ta30BBIX BEIOPOCOB, (PU3NKO-XMMHUYECKHUI aHAJIN3, COBPEMEHHBIE TEXHOJIOT U
ounctku BbIOpocoB. Metonbr XIIK, aroMHO-aOCOPOIMOHHOW CIEKTPOMETPHUHU, MACC-CIIEKTPOMETPHHU C
WHYKIIHOHHO-CBSI3aHHOH IJIa3MOM, CIEKTPO()OTOMETPHH Il KAUECTBEHHOT'O M KOJIMYECTBEHHOT'O KOHTPOJIS
IIPU pereHepanyy U yTUIN3aluu TEXHOT€HHBIX OTX0/I0B.

Pa3nea 3. UccienoBanus B 00,1aCTH TEXHOJIOTHH (PyHKIIMOHAIBHBIX MATEPHAIOB

CuHTe3 KaTaau3aTopoB U aJICOPOCHTOB U MX aHaIn3. MoauduirpoBanue NpUpPOAHbIX MaTEPUATIOB.

4 O0bem yueOHOH TUCHMIINHBI
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O0BbeM JUCHUIIINHEBI
Buj yueOHoii padoThl Axax, | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTb 1M CHUIITTHHBI 6 216 162
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 0,67 24 18
JlabopaTtopusie paboTs (JIP) 0,67 24 18
CamocrosiTesibHas padoTa 5,33 192 144
KoHTakTHas camocTosTeNbHas paboTa 533 0,6 0,45
CaMocCTOsITeIbHOE U3YUCHHE Pa3/IesIOB JUCIUTIIMHBI ' 191,4 | 143,55
Bua uToroBoro KOHTpoJIs: KypcoBoii npoekTt

5.4 IlpakTuka

AHHOTaNUs padoyei MpOrpaMmmbl
«Y4yeOHOUM NPAKTHKH: 03HAKOMUTEIbHOM MPAKTHKID)

1 Llesqb MPAKTUKHU — MTOTYYEHUE CTYJAECHTAMHU OOIIMX MPEICTAaBICHU 00 OCHOBHBIX THUIIAX XMMHKO-
TEXHOJOTMYECKHUX TIPOIECCOB, 3HAKOMCTBO C pPabOTOH OCHOBHBIX MPHOOPOB M 000pYyAOBaHUA IS
TEXHOJIOTHYECKHUX HUCCIICIOBAHUH, a TAaKXKe MOJydeHUE TIEPBUYHBIX MPOPECCHOHAIBHBIX YMEHUN U HaBBIKOB
CaMOCTOSITEIIBHOT'O TBOPYECKOTO BHITIOJIHCHHMS 33124 MPAKTHKH.

2 B pe3yabTaTe NPOXO0:KIeHUS MPAKTHKH 00yYAIOMIMIACS T0JIKEeH:

Obaadoams cnenyoUMMI KOMIETEHIMSIME U uHAuKatopamu ux goctuxenus: 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-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-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-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4, OIIK-4.5,
OIIK-4.6, OIIK-4.7, OIIK-4.8, OIIK-4.9, OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-5.4, OIIK-5.5, OIIK-5.6,
OIIK-1.10, OIIK-1.11, OIIK-2.10, OIIK-2.11, 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-4.10, OIIK-4.11, OIIK-4.12, OIIK-4.13, OIIK-4.14,
OIIK-4.15, OIIK-4.16; OIIK-6.1; OIIK-6.2; OIIK-6.3.

3name:

- TIOPSZIOK OpraHW3aIUy, TUTAHUPOBAHMSI, TIPOBEACHHUS U OOCCIICUEHUS] HAyYHO-HCCIIET0BATEIbCKUX
paboT C HCMOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTUN, MPEACTaBICHUNH OO0 OpraHu3alii XUMHYECKOTrO
MIPOM3BO/ICTBA;

- OCHOBHOE 00Opy/JI0BaHUE, IPUMEHIEMOE B HAYUYHBIX MCCIEIOBAHUSAX U XUMUYECKONH TEXHOJOTUU U
IIPUHIMII €r0 JEHCTBHS,

Ymems:

- OCYIIECTBJIATH TIOWUCK, 00pabOTKYy W aHAIN3 HAYYHO-TEXHHUYECKON HWH(POpPMAIUU 1O MPOQHITIO
MPONICHHON MPaKTUKH, B TOM YHUCIIE C IpUMEHeHueM Internet-TeXHOIorHif;

- WCTOJBh30BaTh COBPEMEHHBIC MPUOOPHI M METOJHMKH IO TPOQPIII0 NporpamMMbl OakaaaBpHara,
OpPraHU30BBIBATH MTPOBEJCHIE SKCIIEPUMEHTOB U UCIIBITAHUH, MPOBOIUTH UX 00pabOTKY U aHAIU3UPOBATH HX
pe3ybTaThI.

Bnaoemn:

- CIIOCOOHOCTBHIO M TOTOBHOCTHIO K HCCIEAOBATEIIBCKON NEATEIBHOCTH TO MPOPUITI0 HU3ydaeMoi
porpaMMBbl OaKagaBpUaTa;

- TICpPBOHAYAJILHBIMA HABBIKAMH PA0OTHI C HAYIHO-TEXHHUYCCKOH, CIPABOYHOH JUTEPATypoud H
ANEKTPOHHBIM PECYPCAMHU IO TEOPETUYECKUM M TEXHOJOTHUYECKUM aCleKTaM XHMHUYECKON TEXHOJIOTHH;

- KOMIUIEKCOM TICPBOHAYAJIBHBIX 3HAHWWA W TIPEICTABICHHA 00 OpraHu3alud XHUMHYECKOTO
MIPOU3BO/ICTBA;

- HaBBIKAMH W3JIOKEHUS TIOJYyYCHHBIX 3HAHWHM B BHJIC OTYETA O MPOXOXJICHUN NPAKTHKHU, OITUCAHHS
UCXOJHBIX MaTePHAIIOB, TEXHOJIOTUYECKON CXEMBI MPOU3BOACTBA, KOHTPOJIS KaueCTBA TOTOBOM MPOAYKIIUH.

3 Kparkoe coaep:xanue NPpaKTUKHU
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Pazgen 1. 3HakomMcTBO ¢ opraHm3anMeil M OCYHIECTBJICHHEM HAy4YHO-HCCJIEA0BATE]IbCKOH
AesITeJIbHOCTH

[IpaBuna TexHUKH 0€30MACHOCTH B XUMHUYECKOW Jlaboparopuu. [IpuHIMIBI OopraHu3aluu Hay4yHO-
uccienobarenbckoil. CoBpeMeHHbIe MPUOOPHI, TPUHLIUI UX PabOThl U METObl aHAJIN3a, UCIOJIb3yEeMbIe B
HAYYHOH JIeSATETBHOCTH 0 MPOGUITIO TPOrpaMMbl OakazaBpuara.

Pa3znes 2. 3HaKOMCTBO € IPOU3BOJACTBEHHOM 1€eATEJIbHOCTHI0O B XUMHY€CKOH TEXHOJIOTHH

HOMGHKJIaTypa MMPOAYKTOB XUMHUYCCKOI'0O MMPOU3BOCTBA. OcHOBHBIE IIPOU3BOACTBCHHBIC ITPOLICCCHI B
COOTBETCTBUU C TEXHOJOTMYecKod cxemoil mnpennpustus. OCHOBHbIE NapaMeTpbl MPOU3BOACTBEHHBIX
IPOLECCOB U  paboThl TEXHOJOTHMYECKOro o0opynoBaHHs. MeToapl KOHTPOJISI U YIOpaBlCHUS
TEXHOJIOTMYECKUMU ITporieccamu. KOHTposib KayecTBa rOTOBOM IPOLYKIUU.

Pasznen 3. CucremaTuzanus MaTepuaJia, moAroToBKa or4era

COop, oOpaboTka u cucremaru3anus uHPOpMaMOHHOTO Marepuana. OdopMieHHe oT4YeTa.
TpeGoBanusi, MpeabsBIsEMble K HAMCAHUIO U MPEACTABICHUIO OTYETA.

KonkperHoe coaepxaHue yuyeOHOW MNPAKTUKU ONPEAENseTCs WHIMBUIYaJbHBIM 3aJaHHEM
00y4arolerocsi ¢ y4eToM MHTEPECOB U BO3MOXKHOCTEH Kadeaphl WM OpraHU3aluu, I7le OHa IPOBOJUTCS.
NunuBuayanpHOE 3a0aHue pa3padaTeiBacTCs M0 MPOoQUITI0 H3ydyaeMol TPOrpaMMbl OakaaaBpHara.

4 O0bemM NMPAKTUKHU

Bup yueOHoii padoThl Obnem mpakTuKH
3E Akany. | Acrp.u.

O01masi TPy10eMKOCTb NPAKTUKH 3,0 108 81
CamocrosiTejibHasi padoTa 3,0 108 81
B TOM 4HcJIe B (h)opMe NPAKTHYECKOii MOATOTOBKH 3,0 108 81
KoHTakTHas camocTosiTellbHast paboTa 0,4 0,3
CamocTosATeIbHOE U3YYCHHUE Pa3/IeiioB IPAKTUKH U OCBOCHUE 3,0 107.6 807
3HaHWH, YMEHUM U HaBBIKOB B COOTBETCTBHH C MPOTPAMMOM ’ '
Buj nTOroBoro KOHTpoOJIs: 3ader c oneHKOM

AHHOTanus padoyeil NPOrpaMmal
«IIpon3BOACTBEHHON NPAKTHKH:
TEXHOJIOTHYeCKOH (IPOEKTHO-TEXHOJIOTHYeCKO) MPAKTHKH»

1 Heap npakTukm — TmoiiydeHHE MNpOo(pEeCcCHOHATBHBIX YMEHMH U OIbITa MNpoQecCHOHaTbHON
JIESITEIbBHOCTH MYTEM CaMOCTOSITEIBHOIO TBOPYECKOTO BBIMOJIHEHMS 3a7ad, MOCTaBIEHHBIX IPOrpaMMOil
MPAKTUKU, MPAKTHYECKOE O3HAKOMJICHHE CO CTPYKTYpOW MPEANPHUATHS, C OCHOBHBIM TEXHOJOTHYECKUM
000py/I0BaHNEM H U3y4YEHHE MPOIIECCOB MPOU3BOICTBA OCHOBHBIX BUJIOB HEOPTAaHHMUECKUX BEIIECTB, a TAKKE
XUMHYECKON MPOAYKINH.

2 B pe3yabTaTe NPOX0:KICHUS MPAKTUKHU 00YYAKOIIHIICH TOJIKEH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIAMKATOPAMH MX JOCTHKCHHUS:

YK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.6, [IK-1.1, TIK-1.2, TIK-1.3, TIK-3.1, IIK-3.2, TIK-3.3,
IK-6.1, T1K-6.2, ITK-6.3

3Hnamy:

- TEXHOJIOTMYECKHE TPOILIECChl M OCHOBHOE TEXHOJIOTMUYECKOe 000pyHOBaHUE, MCIOJb3YEMOE MpHU
MOJIY4YeHUH HEOPTaHUYECKUX BEUIECTB U MAaTEPHUAJIOB;

- OCHOBHBIC TPHUHIIUIIBI, METOJBI U (HOPMBI KOHTPOJSI TEXHOJOTHYECKOTO MpoIlecca M KadyecTBa
[POJTYKIHH;

- OCHOBHBIC HOPMATHMBHBIC TOKYMEHTHI IO CTaHIAPTH3allUd W OOOPYIOBaHUS M CepPTHHUKAIII
[POJTYKIHH;

- MpaBWJIa TEXHUKH 0€30MaCHOCTH W MPOU3BOACTBEHHOW CAHUTAPUU;, OPTAHU3AIMOHHYIO CTPYKTYPY
MpEeANPUSITHS.

Ymemn:

- UCIOJIb30BaTh TEXHUYECKHE CPEJICTBA JJISI U3MEPEHUSI OCHOBHBIX MMAPaMETPOB TEXHOJIOTMUECKOTO
IPOLECCa HEOPraHUYECKUX BEIIECTB U MAaTEPUAJIOB;
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- aHaIM3UPOBaTh TEXHUYECKYID JOKYMEHTAIlMIO0, pEaJN30BBIBATH HA TPAKTHKE TpeOOBaHUS
HOPMAaTHUBHOM TOKYMEHTAIMH.

Braoemy:

- METOaMHU 1oA00pa TEXHOJIOTHYECKOT0 000PYI0BaHMSI, METOIAMHU YIIPABIECHUS TEXHOIOTHUECKUMU
poleccamMmy poOU3BO/ICTBA;

- METO/IaMHU OCYIIECTBIICHHUSI TEXHOJIOTMYECKOTO MPOIIECC B COOTBETCTBUU C PErJIaMEHTOM.

3 Kparkoe coaep:kanue NpakTuKu

Pazgen 1. O3HakoMJ/ieHHe €O CTPYKTYPOl NpeANpPUSTHS M TEXHOJIOTHell IPou3BOACTBA
HEOpPraHW4eCKUX BelleCTB U MaTepUuajIoB

OO01mmas xapakTepucTuKa npeanpusTis. HoMeHnkinatypa u 00beMbl BBITYCKAEMOU MPOAYKIIUU. MeTO b
npousBojcTBa. [IpuHIMNMATbHAs TEXHOJOTMYECKas CcXema Mpou3BoJCTBa mnpoaykuuu. CTpykTypa
NPEANPUSTHS, OCHOBHBIC IPOU3BOJICTBEHHbIC 1I€Xa W OTACJICHHS. XapaKTEPUCTUKU OCHOBHOI'O
00opyT0BaHuUs.

Paznen 2. U3ydyeHue OCHOBHBIX TEXHOJOTMYECKHX INPOLECCOB, MapaMeTPOB M METOI0B HX
peryJidpoBaHusl HA KOHKPETHOM MpeINpUATHU IO NPOM3BOJCTBY HEOPraHUYeCKUX BellecTB M
MaTepuaioB. Bolno/HeHNe NHAMBUAYAJIbHOI0 32/1aHUSA

OcHOBHbIE TPOU3BOICTBEHHBIE TPOIECCH B COOTBETCTBUU C TEXHOJIOTUUYECKON CXEMOU MPEIPHUSITHSL.
OcHOBHBIE TIapaMETPbl TPOU3BOJCTBEHHBIX IPOIECCOB M PaOOThl TEXHOJOTHYECKOrOo 000pPYHIOBaHUA.
MeTonbl KOHTPOJNISE W YIOPABICHUS TEXHOJOTMYECKUMHU IpoleccamMu. KOHTponlb KauecTBa TOTOBOMU
MPOIYKIIUH.

BrinonHenue MHIMBUYaIbHOTO 3a/1aHUS.

Pa3nea 3. CucremaTusanusi MaTepuasa, noAroroBKa or4era

O060061eHre 1 cucTeMaTu3alys JaHHBIX [0 CTPYKTYpPE, TEXHOJIOTUU MPOU3BOICTBA, IPUMEHSIEMOMY
000pY/IOBaHUIO, BBHITYCKAEMON NPEINPUITHEM MPOIYKIIMH, MeTonaM U (opMaM KOHTPOJIS TPOAYKIIUU.
[Touck u c6op HepocTarouMXx naHHbIX. [loaroroBka u Hanucanue otdera. [loAroToBka u HamucaHue oT4eTa
0 BBIMOJHEHUIO MHIUBUIYATBHOTO 3aJaHHUS.

4 O0bemM NMPAKTUKHU

B Sri0ii Dad O0beM NpaKTHKH
TIBT YECOHON paboTe! 3E AKan.u. AcTp.u.
OO01mas TPy10eMKOCTh MPAKTHKH 3 108 81
CamocrositesbHas padora (CP): 3 108 81
B TOM 4HcJje B GopMe NPAaKTHYECKO MOATOTOBKH: 3 108 81
KonrtaktHas camocrositenbHasi paborta 0,4 0,3
3

CamocTosiTenbHOE U3YUYEHHE Pa3/IeJIOB MPAKTUKU 107,6 80,7
Buja nTOroBoro KOHTpoJIs: 3auer c oneHKOM

AHHOTanus padoyeil NPOrpaMmal
«IIpou3BOACTBEHHON NPAKTHKHN: HAYYHO-HCCJIEJ0BATEIbCKOI padoThbD)

1 Heas npakTuKU — popMupoBaHue MPOoPecCHOHANTBHBIX KOMIIETEHIINH U TPUOOpETEHNE HABBIKOB B
00JTaCTH TEXHOJIOTUM HEOPTraHWYECKHX BEIIECTB IOCPEACTBOM IUJIAHUPOBAHUS U  OCYIIECTBICHUS
JKCIIEPUMEHTAIBHOMN JAEATEIBbHOCTH.

2 B pe3yjbTaTe NPOX0KAeHHS MPAKTHKH 00YYAKOIIUIICS 10JI/KEH:

Obaadoamse cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHIKEHUS:

YK-1.1, VK-1.4, YK-1.5, TIK-2.1, TIK-2.2, TIK-2.3, TIK-3.1, TIK-3.2, TIK-3.3, [IK-4.1, TIK-4.2,
[1K-4.3, TIK-5.1, [TK-5.2, TIK-5.3.

3namo:

- TOPSAJIOK OpTaHU3AlMM, TUITAHUPOBAHMS W TPOBEACHHS HAy4YHO-HCCIEAOBATEIbCKUX paboT ¢
WCITOJIh30BAHUEM TTOCIICTHUX HAYYHO-TEXHUYECKUX JTIOCTHKEHUHN B JTaHHOUW 00J1acTH;

- TEOPETUYECKUE OCHOBBI XUMUYECKOU TEXHOJIOTUH;

- CBOMCTBA XUMHYECKHUX JIEMEHTOB, COSMHEHNN U (YHKIIMOHATBHBIX MaTEPUAIOB Ha UX OCHOBE JIJIS
pELIEHUs] HAyYHO-UCCIIEI0BATENBCKUX 3a1a4.
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Ymemy:

- OCYHIECTBJISITH TOUCK, O0OpabOTKY M aHAW3 HAyYHO-TEXHUYECKOW WHOOpMAIMU IO MPOQHUITIO
BBINOJIHSIEMO pa60TBI, B TOM YHCJIC C MIPUMCHCHUCM COBPCMCHHBIX TGXHOHOFHﬁ;

- paboTaTh Ha COBPEMEHHBIX MpUOOpax Ui HAYYHBIX MCCIEIOBAHHM, OPraHU30BBIBATH MIPOBEICHHE
HKCIIEPUMEHTOB U UCTIBITAHUH, IPOBOIUTH UX 00pabOTKY M aHATM3UPOBATH PE3YIIbTATHI;

- IPUMEHSATH TEOPETUYECKUE 3HAHUS, IOTYUCHHbIE IPU U3YUYEHUU €CTECTBEHHO-HAYYHBIX TUCHHUIUIMH
IJId aHaJIN3a SKCIICPUMCHTAJIbHBIX JaHHBIX.

Braoemy:

- OCHOBHBIMHM HaBbIKAMH OpraHU3allUd HAy4YHO-UCCIEIOBATEIbCKUX U  TEXHOJIOTHYECKUX
HKCIIEPUMEHTOB;

- METO/IaMHU MIOMCKA U U3YUYCHHSI HAYYHO-TEXHUYECKOU NH(OPMALIUY IO TEMATHKE UCCIIECIOBAHHUS.

3 Kpartkoe coep:kanne NpakKTUKH

Pa3znes 1. BoinoJiHeHHe HAYYHBIX HCCJIEI0BAHUM

CocrasieHue nporpaMmsl uccienoBanus. CTpyKTypa U COiepKaHHE OCHOBHBIX pa3JIeloB OTYETa O
HAy4YHO-HCCIIeI0BaTeNIbCKOU pabdoTe.

@opmynupoBaHHUE LIEICH M 3a/a4 MCCIEJOBAaHUS; COCTABJICHUE AHAJIUTUYECKOro 0030pa Mo TeMe
uccleIoBaHusl; BBIOOP S(PQPEKTUBHBIX METOJOB M METOAUK JIOCTIKEHHUS JKEJIaeMbIX pPEe3yJIbTaToOB
UCCJIEIOBAHMUS.

[IpoBeneHue COOTBETCTBYIOUINX SKCIIEPUMEHTOB JJIs TOJYUEHUSI IPAKTHUECKUX PE3yIbTaTOB.

Pa3nea 2. IlloaroroBka Hay4Horo J0KJaja u Mpe3eHTAluH

Ananu3, uHTepmperanus U 0000IleHHue pe3yabTaTOB HCCIEA0BaHUsA; (POPMYIHPOBKA BBHIBOJIOB;
HalMcaHue OTYeTa.

4 O0beM NIPAKTHKH

Bun yae6HO# paboThI 3E Obnem i}g(;u:[{mmﬁm Actp. 4

OO0uasi TPy10eMKOCTh NPAKTHKH 7 252 189
KonTakTHas padora — ayiMTOPHbIE 3aHATHS 0,67 24 18

6 MoM Hucie 6 hopme nPaKmu4ecKolli N0020moeKu 0,67 24 18
[IpakTnueckue 3anstust (I113) 0,67 24 18

8 MOoM Uuciie 8 hopme npaKkmuieckou no020moeKu 0,67 24 18
CamocrositesbHas padora (CP) 6,33 228 171
KoHnTakTHas camocTosiTelibHas paboTa 6.33 0,4 0,3
O06paboTKa pe3yIbTaTOB U COCTaBJIECHUE OTUETA ’ 227,6 170,7
Buj koHTpoasn: 3auer c oueHkoi

AHHOTanus padoyeil nporpaMmbl
«IIpon3BOACTBEHHON NPAKTHUKH: NPEAUIITIOMHON NMPAKTHKH»

1 lesib NpakTHKHU — 3aKPETIJICHHE TEOPETUIECKUX 3HAHUHN U MMPAKTUYECKUX HAaBBIKOB, TOMYUYEHHBIX B
mpoiiecce 00y4deHUsi Mo TMporpamme OakanaBpuaTa; MPUOOPETEHHE MPAKTUYECKOro ONbITa paboThl ¢
UCTOYHUKAMU HAYYHO-TEXHUYECKOW HH(POpPMAIMHM, OMbITa TIOCTAHOBKA ¥ BBHIMOJHEHHS HAy4YHO-
WCCJICJIOBATEIILCKAX W MPOSKTHBIX 3a/1a4; OBJIAJICHUE METOJOJIOTHEH W MeToJaMu 00pabOTKH pe3ysIbTaToOB
UCCIIeIOBaHMsI; cOOp, MOATOTOBKA M aHANU3 MAaTEPUATIOB IO TEMATHKE BBIMYCKHOW KBaTU(UKAIIMOHHOM
paboTEHL.

2 B pe3yabTaTe NPOX0o:KIeHUS MPAKTUKH 00yYAIOMIMIACS 10/I2KEeH:

Obnadame cAENyONMMH KOMIIETCHIMSIME W WHAMKaTopamMu ux poctwkenms: [1K-1.1, TTIK-1.2,
IK-1.3, MIK-2.1, TIK-2.2, T1K-2.3, TIK-3.1, TIK-3.2, TIK-3.3, TIK-4.1, T1IK-4.2, T1K-4.3, TIK-5.1, T1K-5.2,
[TK-5.3, TIK-6.1, I1K-6.2, TIK-6.3.

3Hnamy:

- OCHOBBI OPTaHH3AIMH W METOJIOJIOTHIO HAYYHBIX UCCIICIOBAHMIA,

- COBPEMEHHBIE HAYYHbIE KOHIICTIIINYA TEXHOIOTHH;

- CTPYKTYPY ¥ METOBI YIIPABJICHHS COBPEMEHHBIM TIPOU3BOICTBOM.

Ymems:
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- paboTaTh C TEKCTaMH HAyYHBIX CTAaTeld OTEYECTBEHHBIX M 3apyOeKHBIX HAyUYHBIX >KYPHAJIOB,
MOJIH30BATHCS HAYYHO-CITPABOYHBIM aIlIapaToM, 0(POpMIISTh Pe3yJIbTaThl HAyYHBIX UCCIIEIOBAHUM;

- HCIIOJIB30BATh MOJIYYEHHBIC TEOPETUUCCKIE 3HAHUS JIJIsl TOCTAHOBKH 3324 MCCIIEIOBAHUS.

Brnaoems.:

- HaBBIKAMH CaMOCTOSITEIIbHON HAyYHO-UCCIICOBATEILCKON JCSITEILHOCTH, PAOOTHl C HCTOYHUKAMHU
Hay4yHOU nHpopMmaruu, pepepupoBaHus HAYIHBIX TyOTUKAIIHIA.

3 Kpartkoe coep:kanne NpakKTUKH

Paznen 1. Opranm3zanus M oCylieCTBJIEHHE HAYYHO-MCCIeN0BATEIbCKON U MPOU3BOJACTBEHHOM
JeATEeJIbHOCTH

Henu u 3anaun npeIuIuIoMHON MpakTUKU. OpraHu3aliOHHO-METOANYECKUE MEPOIIPUSITHUS.

[TpuHIHUIIBI, TEXHOJIOTHH, (POPMBI M1 METOIbI OPTaHU3AIIMN HAYYHO-HCCIICIOBATEILCKON JACSITCIIBHOCTH
Ha TpUMepe OpraHu3alu Hay4yHOH paboThl Kadeapbl (MpoOIEMHON J1adopaToOpuu, HAYYHOW TPYIIIH).
[IpuHIIUTIBI, TEXHOJIOTHUH, POPMBI U METOII OOYUYCHUS CTYACHTOB Ha MPUMEPE OPTaHU3allUN YI4eOHOM pabOThI
Kaeapsl.

Pa3znen 2. BoinoJiHeHHe MHAMBUAYAJbHOTO 3ajaHusi. O0001eHHe U CHCTEMATH3AUSA JTAHHBIX
JJ151 BHITIOJTHEHUSI BBIMYCKHOM KBaJIH(UKAIHOHHOI padoThl. OdopMiieHHe 0TUYETA

Co6op, obpaboTka u cucreMarusais uHhopmarmonHoro marepuaina. OdopmieHrue oruera. JInunoe
ydacThe 00y4aroIerocsi B BHIIOJIHEHUH HAYYHO-HUCCIIEA0BATEILCKOM paboThI Kadephl.

[ToaroroBka MaTepuanoB JJIsl BBIOJIHEHUS BHITYCKHON KBaTU(UKALMOHHON PaOOTHI.

4 O0beM NPAKTUKH

Buj yueOHoii padoThl Obnem npakTHiH
3E Akana. 4. | AcTp. 4.

O0mas TPyA0eMKOCTh NPAKTUKH 9 324 243
CamocrosiTesibHas paboTa 9 324 243
B TOM 4HCIIe B popMe MPAKTHUECKON OTOTOBKH 9 324 243
KoHTakTHas camocTosTeNbHas paboTa 9 0,4 0,3
CaMOCTOSITeIbHOE U3YUYCHHUE Pa3JIesIOB MPAKTUKHU 323,6 2427
Buj MTOrOBOro0 KOHTPOJIS: 3auer ¢ OLEHKOM

5.5 I'ocynapcTBeHHAsi HTOIOBasi aTTECTALMSA: BbINOJTHEHUE M 3A1LMTA BBINYCKHOM
KBATH(UKAIMOHHOH padoThI

1 eap rocyaapcTBeHHOHl MTOrOBOHl ATTECTALMM: BBINOJHEHUS M 3allUThl BBINYCKHOM
KBAJIU(UKAIUMOHHOH pPadoThbl — BHIBICHUE YPOBHS TEOPETHMUYECKOW M MPAKTUYECKOM MOATOTOBICHHOCTH
BBIMTYCKHUKA BY3a K BBITIOJHEHUIO TIPOPECCHOHATBHBIX 337a4 U COOTBETCTBHSI €ro MOATOTOBKH TPeOOBAHUSM
®I'OC BO no HanpaBieHUIO MOATOTOBKH 10 HarpaBiieHH 0 moAroToBky 18.03.01 Xumuveckasi TEXHOJIOTHSA.

2 B pe3yabraTre npoOXoXkJAeHMS] TOCYIAPCTBEHHOH HTOrOBOM ATTECTALMM: BBINOJHEHUS M
3alUThl BBIMYCKHOH KBAJU(PUKAUMOHHOI PpadoThl y CTyleHTa NpoBepsieTcsi c(PpOpMUPOBAHHHOCTH
CJIeYIOLIUX KOMIIETeHIUM, a TAKKe CJeAYIOIIUX 3HAHUMN, YMEHU U HABBIKOB, I103BOJISIOIIHUX OLEHUTH
CTeneHb rOTOBHOCTH 00Y4YaKOIIUXCH K JajbHellel npodeccuoHaIbHOM eI TeJIbHOCTH.

BeimyckHUK, OCBOMBHIIMK  mporpamMmy OakanaBpuara, JODKEH O0NagaTh  CIEIYIOIIMMH
KOMIIETEHIIUSIMH

YK-1.1, VK-1.2, VK-1.3, YK-1.4, VK-1.5, VK-2.1, VK-2.2, VK-2.3, VK-2.4, YK-2.5, VK-2.6,
YK-2.7, YK-2.8, YK-2.9, YK-3.1, VK-3.2, VK-3.3, YK-3.4, YK-3.6, YK-4.1, YK-4.2, YK-4.3, VK-4.4,
YK-4.5, YK-4.6, YK-4.7, YK-4.8, YK-4.9, VK-5.1, VK-5.2, VK-5.3, VK-5.4, VK-5.5, YK-5.6, YK-5.7,
VYK-5.8, VK-5.9, VK-6.1, VK-6.2, VK-6.3, YK-6.4, YK-6.5, YK-6.6, YK-7.1, YK-7.2, YK-7.3, VK-7.4,
VYK-8.1, YK-8.2, YK-8.3, YK-8.4, YK-8.5, YK-8.6, YK-8.7, YK-8.8, YK-8.9, YK-9.1, YK-9.2, VK-9.3,
YK-10.1, YK-10.2, YK-10.3, YK-11.1, YK-11.2, YK-11.3, VK-2.10, YK-5.10, YK-5.11, YK-5.12, YK-5.13,
VK-5.14, 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-
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-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-4.1, OIIK-4.2, OIIK-4.3,
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OIIK-4.4, OIIK-4.5, OIIK-4.6, OIIK-4.7, OIIK-4.8, OIIK-4.9, OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-5.4,
OIIK-5.5, OIIK-5.6, OIIK-1.10, OIIK-1.11, OIIK-2.10, OIIK-2.11, 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-4.10, OIIK-4.11,
OIIK-4.12, OIIK-4.13, OIIK-4.14, OIIK-4.15, OIIK-4.16, IIK-1.1, IIK-1.2, TIK-1.3, IIK-2.1, TIK-2.2,
[IK-2.3, IIK-3.1, I1K-3.2, I1K-3.3, 11IK-4.1, 11K-4.2, TIK-4.3, TIK-5.1, TIK-5.2, IIK-5.3, IIK-5.4, TIK-5.5,
[1K-5.6, YK-3.5, [1K-6.1, TIK-6.2, [1K-6.3; OIIK-6.1; OIIK-6.2; OITK-6.3

3uame:

- MOPSANIOK OpraHu3alluM, IUIAHWPOBAHUA W TIPOBEACHUS HAyYHO-HCCIEAOBATEIbCKUX paboT ¢
HCIOJIb30BaHUEM MOCJEIHUX HAYYHO-TEXHUYECKUX JOCTHKEHHUI B TaHHOM 00J1acTH;

- (pM3UKO-XUMHUYECKHE OCHOBBI XUMHUYECKOW TEXHOJIOTHH, IPUMEHSTDH 3TH 3HAHHS HA MPAKTHKE;

- OCHOBHbIE TpeOOBaHMS K MPEICTaBICHHUIO PE3yJIbTAaTOB IPOBEJCHHOIO HCCIEAOBAHUS B BHJE
HAy4yHOT'O OTYETA, CTaThU WM JTOKJIA/JA.

Ymems:

- CAMOCTOSITETILHO BBISBIIATH NEPCIIEKTUBHBIC HANIPABICHUS HAYUYHBIX MUCCIIEIOBaHUNA, 0OOCHOBBIBATH
AKTyaJIbHOCTb, TEOPETUUECKYIO U MPAKTUYECKYIO 3HAUMMOCTh MPOOJIEMbl, IPOBOAUTH SKCIIEPUMEHTAIBLHBIE
MCCJIEIOBAHMSI, AaHAIM3UPOBATh U MHTEPIPETUPOBATH NIOJYUYEHHBIE PE3YJIbTAThI;

- OCYHIIECTBIISAITh TOUCK, OOpaOOTKY W aHaau3 Hay4YHO-TEXHMYECKOH HHpopMamuu 1O Teme
BBINOJIHAEMON pabOThl, B TOM YHUCJIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHA;

- paboTaTh Ha COBpEMEHHBIX IPUOOpaxX, OPraHU30BbIBATH MPOBEACHHUE HKCIIEPUMEHTOB U UCTIBITAHHIA,
IPOBOAMTH UX 00pabOTKY M aHAJIU3UPOBATH PE3YJIHTATHI.

Braoemy:

- METOJOJIOTUEH U METOAMKOMN IPOBEACHUS HAYYHBIX HCCICHOBAaHUM; HABBIKAMU CAMOCTOSTEIbHON
HAYYHOW U UCCIIeIOBATENLCKON paboThI;

- HaBbIKaMU padOThl B KOJUJIEKTUBE, IJIAHUPOBAaTh U OPraHU30BBIBATh KOJIJIEKTUBHBIE Hay4YHbIE
HCCJICTOBAHMS; OBJIA/IEBaTh COBPEMEHHBIMHU METOIAMU HCCIIEIOBAaHMS M aHaIN3a TIOCTABJICHHBIX MPOOJIeM;

-CIIOCOOHOCTBIO PellIaTh TOCTABJICHHBIE 33/1a4H, UCIIOJIb3Ys] YMEHUSI M HABBIKU B OpraHU3allM1 HAy4HO-
HCCJIEIOBATENLCKUX M TEXHOJIOTHYECKUX PaldoT.

3 Kparkoe coaep:kaHue rocyiapcTBeHHON HTOrOBOH aTTeCTALMH: BBINOJHEHHUS M 3alIUTHI
BbINIYCKHOH KBAJIU(HUKANMOHHOH padoThl (WM Apyroe pacmmpeHue u3 coorsercrsywmero ®I'OC
BO)

I'ocynapcTBeHHass UTOroBasi aTTECTAallMs: BBINOJHEHHE M 3allUTa BBIMTYCKHOM KBaIM(UKAIMOHHON
paboTel MpOXOaUT B § ceMecTpe Ha 0Oa3e 3HAHWN, YMEHUN M HABBIKOB, IMOJIYYEHHBIX CTYIEHTAMU IpU
M3y4eHUU aucuuIuinH HarpasieHus 18.03.01 Xumudeckasi TEXHOJIOTHsI_ U IPOXOXKACHUS TPAKTHK.

l'ocynapcTBeHHast UTOroBasi arTecTallysl: BBIIOJHEHHE M 3aIUTa BBITYCKHOW KBaIM(DUKAIIMOHHOM
paboThI MPOBOIUTCS TOCYIAPCTBEHHON 3K3aMEHALMOHHON KOMHCCHEH.

KoHTpoab ypoBHS cpopMUpOBaHHOCTH KOMIIETEHLIUN 00yYarOIMXCsl, MIPUOOPETEHHBIX PU OCBOCHUH
OOII, ocymiecTBIsieTCsl MyTeM NPOBEIEHUsS 3allUThl BBIMTYCKHOHM KkBanudukaunoHHoil pabdotel (BKP) u
PUCBOEHUS KBalU(UKaALUU «OaKaIaBpy.

4 O0beM rocyIapCcTBEHHOW WTOrOBOM aTTeCTALMU:
KBAJIU(PUKALUOHHOH padoThI

BBINNOJITHCHUA H 3allIMTbI Bbll'lyCKHOﬁ

Bunsl yueOHoI paboThl 3E Axkan. 4. | Actp. 4.
Oo0mas Tpynoemkocts 'MA no yyeOHoMYy nuiany 6 216 162
KoHTakTHasi paboTa — ayINTOPHBIE 3aHATHSI - - -
CamocrositesibHas padora: 6 216 162
KonTakTHas paboTa — UTOrOBasi aTTecTaus 6 0,67 0,5
Bremomaenue, Hanmmcanue u opopmiieane BKP 215,33 161,5
Bua konrpous: 3ammura BKP

5.6 ®akyabTATHBBI

AHHOTaUUs padoyeil NPOrpaMMbl JUCUMILIIMHBI

«IlepeBo HAYYHO-TEXHHYECKOH JTUTEPATYPhI»
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1. Heab aMCHMIUIMHBI — TIpuoOpeTeHne oOyJaromuMucs oO0Iel, KOMMYHUKATHBHOW |
npoeCCHOHATIBPHON KOMIETEHIUH, YpOBEHb KOTOPBIX HA OTAEIBHBIX 3Tamnax s3bIKOBOW MOATOTOBKU
IIO3BOJISIET  BBINOJHATH  pa3jiMyHble BUABI NPOPECCHOHATBHO OPUEHTHPOBAHHOIO IepeBoja B
IIPOU3BOJCTBEHHON U HAYYHOU J1E€ATEIBbHOCTH.

2. B pe3yabTrare nudydyeHus JUCHUILINHBI 00y4aI0IIUIiCSH O0JIKEH

Obnadamye CleAYIOMUMI KOMIIETCHIIMSAMU ¥ UHAUKATOPAMH UX TOCTH)KCHUS

VK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3namo:

— OCHOBHBIE CIIOCOOBI JOCTH)KEHHSI SKBUBAJICHTHOCTH B IIEPEBOJIE;

— OCHOBHbIE IIPUEMBI IEPEBOJIA;

— SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKITHH SI3bIKA KAK CHCTEMBI;

— JOCTaTOYHOE Ul BBIIOJIHEHUS MEpeBO/ia KOJIMYECTBO JIBKCUYECKUX €AMHUL], (pa3eooTU3MOB, B
TOM YHCJIE COLIMATIBHBIX TEPMUHOB U JIMHI'BOCTPAHOBEUECKUX PEAIUI;

Ymems:

— IIPUMEHATH OCHOBHBIE ITPUEMBI IIEPEBO/IA;

— OCYLIECTBIATh HMUCbMEHHBIH NEpeBOJl C COOJIIOJIEHMEM HOPM JIEKCHMYECKOH HSKBHMBAJIECHTHOCTH,
coOI0ICHUEM IPaMMaTHYECKUX, CAHTAKCUUYECKUX U CTUIIMCTUYECKUX HOPM;

— 0(OpMIIATB TEKCT NEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEJIAaKTOPE;

— OCYILIECTBJIATh IEPEBOJ C COOJIIOJEHUEM HOPM JIEKCMYECKOW IKBHUBAJEHTHOCTH, COOJIOJCHHEM
IrpaMMaTHYeCKUX, CHHTAKCHMYECKMX M CTHJIMCTUYECKMX HOPM TEKCTa IIepeBOAa M TEeMIIOPAJIbHBIX
XapaKTEPUCTUK UCXOAHOIO TEKCTA;

Braoemy:

— METOJMKOW MPEeAnepeBOAYECKOr0 aHajdu3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOCHPUSTHIO
UCXOJIHOTO BbICKa3bIBaHUS;

— METOJIMKOH MOATOTOBKH K BBIIOJHEHUIO MEPEBOJIA, BKIIOYAS MOMCK MH(POPMAIIUU B CIIPABOYHOM,
CHeLMaIbHOM JTUTEpaType U KOMIBIOTEPHBIX CETSIX;

— OCHOBaMH CHCTEMBbI COKPAILIEHHOH NepeBOIYECKOM 3aMCH IIPU BBIIIOJHEHUH I1EPEBOJIA;

— OCHOBHOM MHOSA3BIYHOM TEPMUHOJIOIHEN CIeUaIbHOCTH;

— OCHOBaMH pedeprpoBaHUs U aHHOTUPOBAHUS JINTEPATYPHI 1O CHEIUATBHOCTH.

3. Kparkoe cogep:kanue JUCHHUIINHBI

Pa3znesn 1. OcHOBHbIE JleKCHMYeCKHMe U CTHJIMCTHYECKHe 3aKOHOMEPHOCTH IepeBOJa HAY4HO-
TeXHHYECKOH JIMTEPATYPhI

1.1 Jlexcuueckre 3aKOHOMEPHOCTH HAyYHO-TEXHMUYECKOTo rnepeBoja. CMBICIOBON aHAIU3 Hay4HO-
TEXHUYECKOT0 TEKCTa M ero cermeHranus. CTHINCTHYECKHE 0COOEHHOCTH HAayYHO-TEXHUYECKHUX TEKCTOB.
[Ipeononenne TpyaHOCTEW, CBA3AHHBIX C PACXOKICHHEM CHUHTAKCUYECKUX CTPYKTYp HHOCTPAaHHOTO U
PYCCKOIO TEXHUYECKUX TEKCTOB.

1.2 CpaBHeH#He MOpsi/IKa CJIOB B aHTIIMICKOM M PyCCKOM TpeIoKeHMsIX. [lepeBo/t CIIoB, yCTaHOBIIEHNE
3Ha4yeHus cioBa. [lepeBo1 cBOOOAHBIX U (hpa3eoqorHuecKux ciioBocoyeTanuil. [lepeBo 3aronoBKOB TEKCTOB
U cTareu

1.3 Cokpamenust. OcoOeHHOCTH MX NepeBojia. Pa3BuTHe HaBBIKOB NEPEBOAa HA PUMEPE TEKCTOB I10
TeMe «XuMudeckas J1abopatopusi» «3MepeHust B XuMum».

1.4. Jlexcuueckue TpaHcopManuu IMpHU HEepeBoJie TEKCTOB M0 TEMAaTHKE XMMHUU M XMMHUYECKOH
TEXHOJIOTHH.

Pasnen 2. OcHOBHBbIE TPAMMATH4YEeCKHE 0COOEHHOCTH NepeBoaa

2.1. OcobeHHOCTH TIepeBojia Mpeaaoxennii Bo Bpemenax Indefinite, Continuous., Perfect, Perfect
Continuous Ha mprMepe mepeBojia TEKCTOB M0 TEMaTHKe XUMHYECKOH TexHOooruu [lepeBoa mpuaaTOYHbIX
MIPEIIOKEHU .

2.2. Metoabl U IpUEMBI NIEPEeBOJIa CTPAIaTENILHOTO 3aJl0ra Ha MpUMepe MepeBoja TeKCTOB M0 TeMe
"TexHomoruu Oymymiero".

2.3. Tunbl yCIOBHBIX IMpPEUIOKEHUH, MpaBuia U 0COOEHHOCTH MX mepeBoia. IlpakTuka mepeBona
YCIIOBHBIX NMPEAJIOKEHNN Ha IpUMepax TEKCTOB IO Pa3InYHbIM pa3jielaM XUMHUU U XUMUYECKON TEXHOJIOTHH.

2.4. MonanbHble I11arojsl 1 0COOEHHOCTH UX NEPEBOIA Ha TPUMEpE MepeBojia TEKCTOB « TeXHOIOTUs»,
«[IpomblsieHHOE 060PYIOBaHHE)
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Pa3nea 3. OcoGeHHOCTH NepeBoia NpeaJIoKeHHI ¢ He THYHbIMH (JOPMaMHU IJ1aroJia

3.1 Uudunutus (Heonpeaenennas ¢popma riarona). Pons nHGuHUTHBA B IPEITIOKEHUN U BApUAHTHI
[IEPEBO/A HA PyCCKUU sA3bIK. [Ipryactus u repynauil. BapuaHTsl epeBojia Ha pyCCKH SI3bIK.

3.2 NudunutuBHbie 000poTH. O0OpOT momojHeHWe ¢ WHPUHUTHBOM. OOOpOT mojIeKaimee ¢
WHOUHUTHBOM. Pa3nynHbpie BapuaHThI TEPEBOIA.

3.3 TlepeBoa mpuYacTHBIX OOOPOTOB. AOCOJIIOTHBIM NMPHYACTHBIH OOOPOT W BApHUAHTHI IEPEBOJIA.
Pa3BuTne HaBBIKOB MepeBoia B chepe XUMUH U XUMUUECKON TEXHOIOTHH.

Pa3znen 4. OcoOenHocTH pedpepaTHBHOIO NepeBOAA

4.1. AnropuT™M mnpeanepeBOAYECKON paboThl C Hay4YHO-TEXHHYECKHMM TEKCTOM IO XUMHUKO-
TEXHOJIOTMYECKON TEMAaTHKE.

4.2. AnropuTM cocTaBlieHHs pedepara o XUMHKO-TEXHOJIOTHIECKON TeMaTHKe (AaHHOTAITHH )

4.3. Anroputm paboThI 110 pedepaTUBHOMY MEPEBOJY MO XMMHUKO-TEXHOJIOTMYECKON TeMaTHKE.

4 O0beM yueOHOI 11 CHHIJIMHBI

Cemectp
Bcero
Bu yueGHO# paGoTsI 5 cemectp 6 cemecTp
3E Axaru. | 3E A‘flaﬂ' 3E A‘f{aﬂ'

OO01mmast Tpy10eMKOCTh TACITUTUTHHBI 4 144 2 72 2 72
KonTakTHas padora — 0,44 16 0,22 8 0,22 8
ay/IUTOPHbIE 3aHATHS:
[Tpaktrueckue 3ansarus (113) 0,44 16 0,22 8 0,22 8
CamocrosiTesibHas padoTa 3,56 128 1,78 64 1,78 64
KonrakxtHas caMocTosTelIbHas 0.4 0.2 0.2
pabora
C 3,56 1,78 1,78

aMOCTOSITENIbHOE U3yYCHUE 1276 63,8 638
pa3IeiioB AUCIUILTAHBI
Bujx utoroBoro KoHTpoOIS 3aver 3auer

Cewmectp
Bcero 6
B yueGHO#H paboTsI 5 ceMecTp CEMECTP
3E Actp. u. 3E ASITp' 3E ASITp'

OO6m1ast TpyA0€MKOCTh TUCIIUTUTMHBI 4 108 2 54 2 54
KonrakTHas pa6ora — 0,44 12 0,22 6 0,22 6
ay/IUTOPHbIE 3aHATHS:
[Tpaktuueckue 3ansatus (I113) 0,44 12 0,22 6 0,22 6
CamocrosiTesibHas padora 3,56 96 1,78 48 1,78 48
KonTtakTHas caMocTogTeabHAas 0.3 0.15 0.15
paborta
C 3,56 1,78 1,78

aMOCTOSITENIbHOE U3yYeHUE 95.7 4785 47 85
pa3eiioB AUCIHILTAHBI
Bua uToroBoro KOHTpoOJIA 3ader 3ager

AHHOTanus pado4ye NPorpaMMbl M CHHUILJIMHBI
«'paxknanckas 3a1MTA B YPe3BbIYAWHBIX CUTYALMSIX»

1 ]_le.ﬂb AUCHUIIMHBI — IMOATOTOBUTH CTYACHTA K OCMBICICHHBIM HNPAKTHYCCKUM )IefICTBHSIM 1o
00eCIeUeHUI0 CBOEH 0€30IacHOCTH H 3alIUTBI B YCJIOBUAX BO3HUKHOBCHUA I{pe3BI:I"Ia.I\/'IHOI\/'I cuTyanuun
MMPpUPOAHOI0, TCXHOTCHHOI'O U BOCHHOI'O XapaKkTepa.
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2 B pe3yabTaTe H3y4eHHs] JUCHHUILUINHBI 00y4aI0IUICS T0JIKEeH:

Obnadams CIEAYIOMMMH KOMIETEHIIMSAMA W HWHAWKaTopamMu uX noctmwkenms: YK-8.2, VK-8.5,
YK-8.7.

3namy:

- XapaKTEePUCTUKU MPHUPOTHBIX OEACTBUN, TEXHOT'CHHBIX aBapUil M KartacTpod Ha paguanvoOHHO-,
XUMHYECKH- U OMOJIOTMUYECKU-0MACHBIX 00BEKTax, Mopaxaromnye (pakTopsl APYrux OMacHOCTEH;

- OCHOBBI BO3JICHCTBHS ONAcCHBIX (PaKTOPOB UPE3BBIUANHBIX CHTYyallMi Ha YEIOBEKAa U MPUPOAHYIO
cpeny, JOMyCTUMbIE MPEeNIbHbIE KPUTEPUH HETaTUBHOTO BO3JICHCTBUS;

- Mepbl 0€30MacHOro MOBEACHUS MPU NMPEObIBaHUU B pailoHaX (30HaX) MOXKAPOB, PAIMOAKTHUBHOIO,
XUMHUYECKOTO M OMOJIOTMYECKOT0 3arpsi3HEHMS;

- CIIOCOOBI U CPE/ICTBA 3AIMTHI YEIOBEKAa OT BO3ACHCTBUS MOPaKAIOIUX (PAKTOPOB Upe3BbIUANHBIX
CUTYalMi IPUPOJIHOT0, TEXHOIC€HHOI'O U BOGHHOT'O XapakTepa.

Ymemn:

- HCIIOJIb30BaTh CPEACTBA 3allUThl OPraHOB JbIXaHUS U KOXKH, MEAUIMHCKHE JUIS CaMO3ALUThl U
OKa3aHHUs MOMOIIH IPYTHM JIFOJISIM;

- NPUMEHATH IEPBUYHBIE CPEACTBA IOKAPOTYILIEHUS MJI JIOKAJW3alMW M TYIIEHUs I0XKapa,
BO3HMKIIIETO B ayIUTOPHH (J1aOOpaTOpHH );

- OKa3bIBaTh ce0e M JPYruM MOCTPAAABIINM MEAUIIMHCKYIO TOMOIIb C UCIOJIh30BAHNEM Ta0CIbHBIX U
MOJIPYYHBIX METUIIUHCKUX CPECTB.

Braoemw:

- MpUeMaMH TPOBENCHUS YaCTUYHOW CaHUTApHOM 0OpabOTKM MpH BBIXOJAE M3 pailoHa (30HBI)
PaAMOaKTUBHOIO, XUMUYECKOTO U OMOJIOTHYECKOI0 3arps3HEHUS (3apaXeHus ),

- croco0amMu ¥ TEXHOJIOTUSIMU 3aIIUTHI B UPE3BBIYANHBIX CUTYaIIUSAX.

3 Kpartkoe coep:kanue JMCHHUIITHHbI

Pa3pnen 1. OnacHocTH NPUPOIHOr0 Xapakrepa.

CruxuiiHble OeNCTBUS, SIBICHUS NPUPOJBI Pa3pyLIUTENIbHON CHUJIBI - 3€MJIETPSCEHUS, HABOJHEHMSI,
CeJIeBble TOTOKM, OTMOJ3HHU, CHEXHbBIE 3aHOCHI, W3BEP)KEHUE BYIKAHOB, 00Balbl, 3aCyXH, yparaHbl, Oypu,
HOKapBbl.

Pa3pnen 2. OnacHOCTH TEXHOT€HHOI0 XapaKTepa.

ABapun M KaTacTpobl Ha paJWAlMOHHO OINACHOM OOBEKTE, XUMHUYECKH OINACHOM OOBEKTE,
OMOJIOTHYECKH OINAacHOM OOBEKTe; Ha TpaHCIopTe (PKEIEe3HOAOPOKHOM, aBTOMOOWIBHOM, pEYHOM,
ABUAIMOHHOM); Ha THIPOCOOPYKEHUAX; HA KOMMYHAJIbHBIX CUCTEMAaX KM3HEOOEeCIeueHusI.

Pa3nea 3. OnacHoCTH BOCGHHOI'0 XapaKrepa.

[IpumeHneHne opyxus MacCoOBOTO MOPAKEHUS (SIAE€PHOT0, XUMHUUECKOT0, OMOJIOTMYECKOT0), OOBIYHBIX
CPEJCTB C 3aKUTaTeJIbHBIM HAIlOJIHEHUEM, HOBBIX BUJOB OPYKHs. 30HBI 3apakKEHUs OT CPENICTB NOPAXKEHUS U
UX BO3JIEHCTBUE HAa HACEICHNUE U OKPYKAIOILYIO IIPUPOJIHYIO Cpeay.

Pasnen 4. IloxapHasi 6€301aCHOCTb.

[loxxapHast omacHocth. [lokapHas oxpana. Knaccudukanus mnokapoB MOXapoB B 3JaHUSX H
nomemeHusax. Craguu pa3Buthsa mnokapos. Jlokammsanus W TylmieHue noxkapos. IlepBuuHble cpencTtsa
noxkaporyuenus (orHerymurenu Ol -8, OY-2, OBII-5, BHyTpeHHHI MOKapHBIA BOJOIPOBOJ) U MpaBUIIa
NOJIb30BaHNS MMH. ABTOMATHUYECKHME CHCTEMBl IIOKAapOTYLIEHUS — NPHUHKIEPHBIE M JPEHYEpHBIE.
Orserymianiye BellecTBa — BOJA, IEHBI, HETOpPIOYME Tra3bl M pa30aBUTENH, IOPOILIKOBBIE COCTAaBBI,
raJIOr€H3aMellEHHbIE YTIEBOIOPOABI.

Paznen 5. Kommieke MeponpusiTuii rpaaaHCKoOM 321U ThI HACEJIEHHS.

Omnosenienne U WHGOPMHUPOBAHME HaceldeHHs 00 omacHOCTH. [IpuHATHE HaceIeHHeM CHUTHAJIOB
onopemenus («Baumanue Bcem!», «BozmymHas TpeBoray, «PamuanroHHas OMAaCHOCTHY», «XHMMHYECKas
TpeBoray, «OTO0I 0MacHOCTHY») U MOPSAAOK JACUCTBHS MO HUM. DBaKyallls HAcEJICHUs U3 30HBI ONACHOCTH.
CrniocoOsI 3BaKkyauu. DKCTpEHHas HBaKyalls CTYJAEHTOB U3 ayJIMTOPUU NP BOZHUKHOBEHUH IOKapa.

CpenctBa nHaMBHAYaIbHOM 3amUThl opranoB aeixanus (I'T1-7, I'TI-9, P-2, V-2K, PIIA-1, PIII'-67M,
PY-60M, «®enukc», I'’/I3K, A, AII-3, II3YV-K, UIl-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K)
4eJI0BeKa. MeIUIMHCKNE CPECTBA 3aILUTHI.

CpencTBa KOJUIGKTMBHOM 3alllUTHl HaceneHWs. Ha3HaueHue, 3amuTHBIE CBOWCTBA YyOEXKHII.
[IpotuBopanuanuonusie ykpeitust (IIPY, momzeMHble memexofHbEe MEePeXo/bl, 3ariayOJeHHbIE CTaHIUH
METPOMNOJUTEHA), TPOCTEHIIINE YKPBITHS (TpaHILEeH, OKOIIbI, TepeKphIThIe memn). [IpaBuia 3ansaTus yoexua.
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Paznen 6. Oxa3anue nepBoii mOMoONIN.

OkazaHue mnepBOM MMOMOIIM MPH OXKOrax, paHCHHX, 3apakeHusix. [IpoBeneHne wYacTUUHOU
CaHUTApPHOW 00PaOOTKM KOKHBIX MIOKPOBOB YEJIOBEKA MPU BBIXOJIE U3 30H PAJAMOAKTUBHOTO, XHMUYECKOTO U
OHMOJIOTUYECKOr0 3apakeHUsI (3arpsiI3HEHUS ), U3 30H MOKapOB.

Paszpnen 7. JIukBuaanus MocjeICTBHI Ype3BbIYAHHON CUTYalMH.

ABapuitHo-criacatenbHble padOThl. DKCTPEHHAS YBaKyallsl U3 ayAUTOpUH (J1abopaTOPHH) B YCIOBUSIX
1oXkapa, paaualoHHOT0, XUMHUYECKOT0, OMOJIOTHYECKOT0 3arps3HEHUsT TEPPUTOPHH C HCIIOJIb30BAaHHEM
npocreimmx cpeacts 3amuThl («Denukey», I'JI3K, npotusorasa I'TI-7 ¢ JII1I'-3).

4 O0beM yueOHO JUCUMIITIMHBI

. O0BbeM THCHHILINHBI
Bun yuednoii padornt 3E AkaneM.4 | ACTPOH.Y
O01mas Tpy10eMKOCTh JMCIUILTHHBI 1 36 27
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 0,11 4 3
Jlexun 0,11 4 3
CamocrosiTejibHas padoTa 0,89 32 24
CaMoCTOsTENbHOE H3YUYCHHE PA3/ICIOB TUCIIUILUIMHBI 31,8 23,85
0,89

KoHTakTHas camocTosiTelbHast paboTa 0,2 0,15
By nTOroBoro KOHTpoOJIs: 3auer

6. TPEBOBAHMUSA K YCJIOBUSAM PEAJIM3ALUU ITPOI'PAMMbI BAKAJIABPUATA

6.1 Odmecucremunlie TpedoBanus k peanusanun QOOII 6akanaBpuara

YHuBepcHUTeT pacroiaraeT Ha npaBe COOCTBEHHOCTH HJIM MHOM 3aKOHHOM OCHOBAaHHMU MaTepHAIbHO-
TEXHUYECKUM OOECIIeUeHUEeM O0Opa30BaTEIIbHONU ACSITENBHOCTU (TIOMEIICHUSIMH W O00O0pYIOBAaHUEM) MIJIs
peanuzauuu OOII 6akanaBpuara.

Kaxnplii oOydvaromuiics B TEYEHHE BCEro nepruojaa oOydeHHUs 00eCTeYMBAETCS WHAWBUIYAITbHBIM
HEOTPAHUYEHHBIM JOCTYIIOM K 3JEKTPOHHOM HMH(OPMAIMOHHO-00pa30BaTEIbHON Cpelleé YHHUBEpPCUTETA.
DneKkTpoHHass  WHOOpPMAIMOHHO-00pa3oBaTebHas  cpega  o0ecrmeyMBaeT  BO3MOXKHOCTH  JIOCTYIa
oOyyaroIerocsi u3 Jito0oi TOUKH, B KOTOPOI UMeeTcs 10CTyN K MH()OPMAIIMOHHO-TeIeKOMMYHHUKAIIMOHHOM
cet «HTEepHEeT», KaK Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

DnexkTpoHHas HH(POPMAIMOHHO-00pa30BaTe/IbHAs Cpe/la YHUBEpCUTETa 00eCIIeYBaET:

— JIOCTYIH K y4eOHBIM IUTaHaM, paboyuM MporpaMmam JUCIHUIUINH (MOAYJEH ), MPAKTHUK, FIEKTPOHHBIM
y4eOHBIM M3JAaHUSAM U JIEKTPOHHBIM 00pa30BaTENbHBIM pPECcypcaM, yKa3aHHbIM B pabodMx HporpaMmax
JUCIUIUINH (MOAYJeH), IPaKTHK;

— (hopMupOBaHHE IEKTPOHHOTO MOPTHOINO 00YUYaAIOLIErocs, B TOM YHUCIIE COXpPaHEHUE ero padoT u
OLICHOK 3a 3TH paboThlI;

— ¢ukcanmio xoJa 00pa3oBaTEIbHOIO MpOIEcca, Pe3yJbTaTOB MPOMEKYTOUHOM aTTecTaluu U
pesyabsTaToB ocBoeHus OOII 6akanaBpuara;

— TIpoBeJieHNe YUYEOHbIX 3aHATUH, MPOLEAYpP OLEHKH pe3yabTaTOB OOYUYEHMs, peaau3alus KOTOPBIX
IPelyCMOTPEHA C MPUMEHEHUEM 3JIEKTPOHHOTO O0yUYEeHUs, TUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHIA;

— B3aUMOJICHCTBUE MEXAY YYaCTHHUKAMH 0Opa30BaTENbHOTO MPOLEcca, B TOM YUCIEe CHHXPOHHOE U
(unM) aCHHXPOHHOE B3aMMOAECUCTBUS OCPENCTBOM ceTH «HTepHeT».

OyHKIIMOHUPOBAHUE 3JIEKTPOHHOW HH(POPMAIIMOHHO-00pa30BaTEeNbHON Cpeabl o0ecreunBaeTcs
COOTBETCTBYIOIIMMHU CpPeICTBaMU WH(OPMALlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH W KBalu(ukanuen
pabOTHUKOB, €€ UCIOB3YIOIUX U NMoAAepKUBaOIUX. DyHKIIMOHMPOBAHUE 3IEKTPOHHOW HHPOPMALIMOHHO-
00pa3oBaTenbHON CpPeIbl COOTBETCTBYET 3aKOHOIATENbCTBY Poccutickoit deneparuu.

6.2 TpeGoBaHus K MAaTEPHATbHO-TEXHUYECKOMY 00eCIeYeHUI0

MarepuanbHO-TEXHHUECKas: 0a3a YHUBEPCUTETa COOTBETCTBYET ACHUCTBYIOIIUM MPOTHBOMOKAPHBIM
mpaBujiaM W HOpMaM U o0ecrieynBaeT IMPOBCACHUC BCEX BHUIOB HHCHHHHHH&pHOﬁ u MG)K}IHCHHHHHHapHOﬁ
MNOJArOTOBKH, MPAaKTUYECKOH M HayYHO-HCCIENI0BATEIbCKOW pabOThl 0O0ydYaloOUIMXCs, MPETyCMOTPEHHBIX
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y4EOHBIM TUTAHOM.

IlepeyeHp MaTepuaIbHO-TEXHUYECKOTO OOECIIEUEHUs BKIIIOYAET: JIEKI[MOHHbIE ydeOHbIE ayIUTOPUU
(o6opynoBaHHbIE BUJIEOTIPOEKIIMOHHBIM 00opyI0BaHUEM TUISL IIPE3EHTALNH, CpelCcTBaMHU
3BYKOBOCIPOM3BEACHUS, SKPaHOM, M HUMewIue BbIXoA B MHTepHeT), momeuieHus A NPOBEICHUS
CEMMHAPCKHX M TPAKTHUECKUX 3aHATHHA (000pymoBaHHbIE yuyeOHOU MeOenbro), OMOIMOTEKY (MMEIOIIYIO
paboune KOMIIBIOTEpHBIE MecTa s o0ydaroluxcs @0 IporpamMMme OakajnaBpuaTa, OCHAIICHHBIE
KOMITBIOTEPaMU C JIOCTYIIOM K 0a3aM JaHHBIX M BBIXOAOM B HMHTepHeT), mabopaTopuu, OCHALICHHBIC
COBPEMEHHBIM O0OPYAOBAaHMEM JJIsl BBINOJIHEHHUS Hay4HO-HCCIEI0BATENbCKONM pabOThl, KOMIIBIOTEPHBIE
KJjacchl. [Ipy MCHOIb30BAHNY 3IEKTPOHHBIX M3JaHUH YHHUBEPCUTET 00€CIeUrBaeT KaXx/10ro o0ydaromerocs
BO BpEMs CaMOCTOSITENIbHOM MOATOTOBKM pab0OYMM MECTOM B KOMITBIOTEPHOM KJIAcCE € BbIXOA0M B MIHTEpHET
B COOTBETCTBHHM C TPYJOEMKOCTBIO U3Y4aeMbIX TUCLMUILIMH.

[Tomemienust MpeACTaBIAIOT COOOH YydeOHBIE ayJUTOPUM JJsl MPOBEACHUS YUEOHBIX 3aHATHA,
IPEIYCMOTPEHHBIX ITPOrpaMMoi OakajlaBprara, OCHaIllEHHbIE 000PY10BaHUEM M TEXHUYECKUMU CPEICTBAMU
00y4YeHHsI, COCTaB KOTOPBIX OIpeaesieTcsl B pabounx MmporpamMmax JUCHHUILIMH (Moayneit). MaTtepuaibHO-
texuudeckoe odecreueHue OOII GakanaBpuarta BKIIOYACT:

6.2.1 Oo6opynoBanue, Heo0X0AUMOe B 00pa30BaTEJLHOM Ipolecce

Hayunsle nabopaTopuu, CHaOKEHHBIE CIIEAYIOIIMM 000pyIOBAHUEM:

ABTOMaTHYECKUH aCOPOLIMOHHBIN aHATN3ATOP yASIBbHON MOBEpXHOCTH U mopucTtocTr Nova 1200e
Quantachrome CIIA — ucnionb3yercs A onpeaeneHust TEKCTYPHBIX XapaKTepUCTUK MaTepraioB (00beMa 1
pasMepa TOp, YIEIbHOW IOBEPXHOCTH) IO H30TEpPMaM ajacopOruu- pgecopbumm azora mpu 77 K;
AncopOLoHHast yCTaHOBKA JUIsl HCCIIEI0BAaHUS paBHOBECHOM ajicopbunu rasos, IIpecc Pike IR ¢ nudpossim
JATYMKOM JABJICHUS - UCIIOJIb3YETCS JJIsl IPECCOBAHUS TpaHysl KaTajlu3aTopoB U3 nopoiukos; Llentpudyra
OIIH nmns pa3nenenus tBepaoi U xuakout ¢az; YD-pun cnekrpodoromerp CDP-2000; cniektpodoTomeTp
IOHUKO; cnekrpodoromerper KOK-3; Ilnamenusiii cnekrpodoromerp PIIA-2-01 ans ompeneneHus
KOHIIEHTPALUH MIEJI0YHbIX U IEJIOYHO-3EMENIbHBIX METAJIIIOB B pacTBOpax; CueTunK Nperu3MOHHbIN a30BbIi
SHINAGAWA ¢ XUAKOCTHBIM 3aTBOPOM; TepMOCTaThl KUIKOCTHBIE; DJIIEKTPOMEXAaHUYECKUE MEIIAJIKH;
Becor ananutnueckue OHAUS PA, Becsl tabopaTtopusie annekTpoHHbsle KERN 440-43n, Beckl 1abopaTtopHbie
DL-300, Beco Texanueckue Ek 600, mabopatopusie snextponnsie Becbl BK-600; Cymmsabie mxagsr SNOL;
pH-metpsi-uonomepsr; AkBaauctuiuiatopsl; Anamuzatop XIIK «Okenept-001-XITIK» (mopratuBHBIN);
Konbonarpesarenu; MaruutHele memanku; Konaykromerp «Okcnept-002»; Hacocsl BakyymHble; [leun
mydensabie SNOL; dotomerp portoanekrpuueckuit FOnuko 1201.

6.2.2 YueOHO-HATIsAAHBIE OCOOUS:

KommiekTsl MJUTIOCTPAllMOHHOTO MaTepuana K JIEKHMOHHBIM KypcaM; HaOopbl 00pa3loB
(GyHKIIMOHAJIBHBIX MaTepUaoB (KaTaau3aToOpoB, aJCOpPOEHTOB, MUHEPAIbHBIX YAOOPEHUN U JIp.); MIaKaThl
TUNOBBIX noctepoB HUP 1 cTeHa0BbIX 0KIA0B Ha KOH(pEpEeHIMIX; HaOOPbI MPOJYKIIUU TPOMBIIUIEHHBIX
IPEANPHUSITHIA;

6.2.3 KomnbloTeppl, HH(POPMALUOHHO-TEIeKOMMYHUKAUMOHHbIE  CeTH,  ANNapaTHO-
NporpaMMHbIe U ayJANOBU3yajlbHbIe CPeCTBAa:

IlepcoHanbHble KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE NpourpsiBatesiMu CD u DVD, npuntepamu u
IPOrPaMMHBIMHM  CPEJICTBAMU; TMPOEKTOPBI; AKpaHbl; AayAUTOPHUH CO CTAl[MOHAPHBIMU KOMILIEKCaMU
oTtoOpakeHHst MH(popMalMM ¢ J000ro 3nekTpoHHoro Hocutens; WEB-kamepsl; nudposas kamepa K
ONTUYECKOMY MHKpPOCKOIy; LU(poBOH ¢oToanmnapaT; KONMUPOBAIbHbIE anNaparhl; JOKaJlbHas CETh C
BbIX010M B MIHTEpHET.

6.2.4 TleuyaTHble U 2JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMAIHOHHBIE PeCyPChI:

[Tomemienust Uig caMOCTOATEIbHOW pabOThl 00YYAIOIIKUXCS OCHAILIEHBI KOMITBIOTEPHONW TEXHUKOH C
BO3MOXHOCTBIO TMOJKIIOUEHUSI K cetu «VHTepHeT» M o0ecredyeHbl JOCTYIOM B 3JIEKTPOHHYIO
nH()OPMAITMOHHO-00Pa30BATENHHYIO CPE/ly YHUBEPCHUTETA.

VYHuBepcuter  o0ecriedeH  HEOOXOAMMBIM  KOMIUIEKTOM  JIMIEH3UOHHOTO U CBOOOJHO
pacnpoCTpaHseMOro MporpaMMHOIO OOecreyeHusl, B TOM YHCJIe OTEYECTBEHHOI'O MPOM3BOACTBA (COCTaB
ompenensercss B pabouux NporpaMMax JUCHUIUIMH (MoAayleil) M TOJUIeKUT OOHOBICHUIO IpU
HEOOXOAMMOCTH).

IIpu wucnonb30BaHMM B 00pa3oBaTeIbHOM IMpOLECCE IEYaTHBIX M3/1aHUM, B YHHBEpPCHUTETE
chopMupoBaH OMOIMOTEUHBIN (OHJI, YKOMIUIEKTOBAaHHbBIN MeUYaTHBIMU U3JaHUSIMH U3 pacuera He MeHee 0,25
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HK3EMIUIAPA KKI0TO U3 U3/IaHHUH, YKa3aHHBIX B pabodnx MmporpaMmax JUCHUIUIMH (MOZIYIJEH), mporpammax
IPaKTUK, Ha OAHOTO OOydarouierocs M3 4Yucia JUL, OJAHOBPEMEHHO OCBAaWBAIOIIUX COOTBETCTBYIOIILYIO
JUCLUILINHY (MOZYJIb), IPOXOASIINX COOTBETCTBYIOLIYIO IPAKTHUKY.

OOyuaromumMess obecniedeH JocTyn (yJaJleHHbIH JOCTYH), B TOM 4YHCI€ B clydae NPUMEHEHUS
AIIEKTPOHHOTO  OOy4YeHHs, JMCTAHIMOHHBIX  OOpa30BaTENBHBIX  TEXHOJIOTWH, K  COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JaHHbIX U HMH(OPMAILMOHHBIM CIIPABOYHBIM CHCTEMAaM, COCTaB KOTOPBIX
ompenensercs B pabouyMx mporpaMmMax JUCHUIUIMH (MOAyJed) W TOJUIekKHUT OOHOBIEHHIO (IpU
HEOOXOIMMOCTH).

OOyuaromuecs M3 4YMclIa HMHBAJIUAOB U JIMI C OrPAHUYEHHBIMH BO3MOXKHOCTSAMHU 3/10POBbS
o0ecreynBarOTCd MEYaTHBIMA M (WJIM) DJIEKTPOHHBIMH 00pa3oBaTelIbHBIMU pecypcaMu B (opmax,
a/lalITUPOBAHHBIX K ONPAaHUYEHHSIM UX 3/10POBbSL.

Jnst peanu3anuyu OCHOBHOW 00pa30BaTENIbHOW MPOrpamMMbl MOATOTOBKU OakallaBpOB MCHOJIB3YIOTCS
GoHIbl y4eOHOHM, yuyeOHO-METOIUYECKOM, HAaydyHOM, MEepHOAMYECKONW HAay4yHO-TEXHHYECKOH JIMTepaTyphl
Nndpopmanmonno-oudmuoreunoro nearpa (MBL) PXTY um. J[.. MenneneeBa u xadeap, yuaCTBYIOUIHNX B
peanu3aly IporpaMMsl.

Nudopmannonno-oubnuoreunsiii  nentp PXTY  wum. . M.  MenzgeneeBa oOecrneunBaer
UH(POPMALIMOHHYIO HOJIEPXKKY peanu3anuu IIPOrpamMMBbl, coJeicTByer HOJTrOTOBKE
BBICOKOKBAIM()UITUPOBAHHBIX  CIICIIMAUCTOB, COBEPIICHCTBOBAHHIO Yy4eOHOro Tporecca, Hay4HO-
UCCIIEIOBATEIbCKOW  paboOThl, CHOCOOCTBYET pa3BUTHIO MNPO(MECCHOHATBHOM KYIbTYyphl Oyayllero
CHEIHAJINCTA.

WBIl ynuBepcurera oOecrednBaeT OOYyYAIOIIMUXCS OCHOBHOM Yy4eOHOM, yueOHO-METOAUYECKON H
HAy4YyHOW JIUTEpaTypoi, HeoOXOIUMOW A pean3allud M KayeCTBEHHOI'O OCBOCHHS OOy4YaroIMMUCS I10
nporpaMmMe 6akajiaBprara 00pa3oBaTeIbHOTO MPOLECcCa 10 BCEM IUCIUILIUHAM, TpakTukaM u [ 1A ocHOBHOM
00pa30BaTeLHON MPOTrpaMMBbI TIOJITOTOBKH OaKaIaBpOB.

O6mwmit 06beM MHOTOOTpacaeBoro dhouaa MBI Ha 01.01.2022 coctaBnser 1 719 785 ak3.

@®oHJ yueOHOM U yuyeOHO-METOJUYECKON JINTEpaTypbl YKOMIUIEKTOBAH MEYATHBIMHU W3/IaHUSMU U3
pacuera He MeHee 20 HK3EMIUIIPOB KaX10T0 U3 U3/IaHUI OCHOBHOM JINTEPATYpPhl, IEPEUUCICHHON B pabounx
IporpaMmax JUCUUIUIMH (MOJyJIel), IPaKTUK, U HE MEHEE S5 3K3EMIUISIPOB JOMOJIHUTEIbHON JTUTEpaTyphl Ha
25 oOyuarommxcs.

@oHJ JONOJHUTENBHON JMTEPATypbl BKIIOYAET MOMHUMO Y4e€OHOM JUTEparypbl O(UIIMATIBHBIE,
CIpaBOYHO-OMONIMOrpaduueckue, CrelaaIn3upoOBaHHble OTEUECTBEHHbIE U 3apyOeKHbIe MEPUOANYECKHE U
MH($OpPMallMOHHBIE U3JaHMSL.

NudopmannoHHO-O0MOTNOTEYHBIN HIEHTP 00€CIeYrBaeT CAaMOCTOATEIbHYI0 padoTy 00yJaronmxcs B
YUTAJIBHBIX 3aJ1aX, [PEIOCTaBIIsAA IIUPOKUI BBHIOOP JUTEpPATYphl MO aKTyaJbHBIM HaNpaBICHUSIM, a TAaKKe
o0ecreynBaeT JOCTYI K MPodeCCHOHATLHBIM 0a3aM TaHHBIX, UH()OPMAIIMOHHBIM, CIPABOYHBIM U TOMCKOBBIM
CUCTEMaM.

Kaxnplii oOyuaromuiicss obecriedeH CBOOOJHBIM JIOCTYIIOM M3 JHOOOH TOUKH, B KOTOPOW MMeeTcs
noctyn K cetu MHTEpHeT, K 35eKTpoHHO-0ubmmoTeunoil cucreme (ObC) YHuBepcurera, Kotopas COAEpKUT
pasInyHble W3JAaHUS [0 OCHOBHBIM H3y4yaeMbIM IMCLUMIUIMHAM U C(HOPMHUpPOBAHA IO COIIACOBAHMIO C
npaBooOIaAaTeNIIMU YI€OHOM U y4eOHO-METOIMUECKON JTUTEPATYPHI.

Jlns Oonee MOJHOIO M OINEPATUBHOIO CIPaBOYHO-OMOIMOrpaduyueckoro M MHPOPMALUOHHOTO
oOcnyxuBanus B IBL] peanuzoBana TEXHOJIOTHS JIEKTPOHHON JOCTaBKU JOKYMEHTOB.

DJIEKTPOHHBIE HH(POPMALIMOHHBbIE PECYPChl, HCIO0JIb3YeMblIe B IIpoLecce 00y4eHHus
PexBu3uTHI 10roBopa

e Y T p——— (HoMmep, 1aTa 3aKIII04eHMS], XapakTepucTuka GH0IMOTEUHOTO
e ef ¢ CPOK J€HCTBH), CChLIKA HA donna, rocryn k KoTopomy
pecyp caiit IBC, cymma orosopa, npexocTaBJisieTcsi J0roBOPoOM

KOJIMYECTBO KJII04Yel
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ONEeKTPOHHO-
OubIHMoTeYHAas
cucrema (3bC)
«JIAHb»

IIpuHaUIeKHOCTE — CTOPOHHSIA
PexBuzutsl noropopa — OO0
«3narenpcTBO «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

Cymma norosopa — 498445-10
C 26.09.2021 o 25.09.2022

JHorosop ot 26.09.2022 Ne 33.03-
P-3.1-5182/2022.

CymmMma noroBopa — 569396-06

C 26.09.2022 no 25.09.2023
Ccruika Ha cait 9bC —
http://e.lanbook.com

KonuuecTBo Kkiroueit — 1octyn
JUISL 3aPETUCTPUPOBAHHBIX
noab3oBaTeiied PXTY ¢ mo6oro
KOMIIBIOTEPA.

VY maneHHsIl JOCTYI IIOCIE
MEPCOHAJILHOW PErMCTpallluy Ha
caiite OBC.

Komnexknun: «Xumusa» - msn-sa HOT,
«Xumust» - wu3a-sa  JlabGopaTtopus
3HaHul, «Xumusa» - usa-sa «JIAHby,
«Xumusi»-KHUTY (Kazanckuii
HallMOHAIBHBIN HCCIIe0BATEIIbCKUM
TEXHOJIOTUYECKUI YHUBEPCUTET),
«Xumusa» - usa-a OUSMATIIUT»,
«Muadpopmaruka» - wm3a-Ba «JIAHb»,
«Mudpopmaruka»-HanmonanbHbIi

Otkpsithiii YHUBepcuTeT «MUHTYUTY,
«MHXXEHEpHO-TEXHUYECKUE HayKH» -
ma-sa  «JIAHb», «Teopernueckas
MexaHmkay» -  u3n-Ba  «JIAHby,
DOKOHOMHKA M MEHEKMEHT» - H37-Ba
Jamkor u K., a Takxke OTIeJbHbIC
W3/1aHHS B COOTBETCTBUHM C J[oroBOpoM.

[IpuHaIeKHOCTh — CTOPOHHSIS
PexBusutsl goropopa — OO0
«3marenbcTBO «JIaHby
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98
C 26.09.2021 mo 25.09.2022

Jorosop ot 26.09.2022 Ne 33.03-
P-3.1-5181/2022.

Cymma norosopa — 374384-40
C 26.09.2022 no 25.09.2023

Ccroinka Ha caiit ObC —
http://e.lanbook.com

KonnuecTBo xinroueit — foctyn
JUIS1 3apETUCTPUPOBAHHBIX
nosab3oBareneil PXTY ¢ moboro
KOMIIbIOTEpA.

YV 1aneHHbIi TOCTYII I1OCIE
MIEPCOHAIBHON PETHCTPALlUH Ha
caiite ObC.

Komneknun: «Xumusa» - msa-sa HOT,
«Xumust» - wu3A-sa  JlabGopaTtopus
3HAHUIA, «XUMUAS -
KHUTY (Kazanckuii HalMOHaJILHBIN
HUCCIICIOBATCIbCKUM TEXHOJIOTMUYCCKUM
YHUBEPCUTET), «XHUMHS» - H3I-Ba
OUBMATIIUTY, «Uudopmarukay -
HanumonanbHbIi OTKpBITHIH
Vuusepcurer «MMTHTYUT», Jxonomuka
1 MEHEDKMEHTY - n3a-Ba Jlamkos u K.,
a TaKXke OTICIbHBIC W3JAHUSI W3
KOJUIEKUMU JPYIMX U3JaTelbCTB B
COOTBETCTBUU € [JoroBopoM.
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IIpuHaUIeKHOCTE — CTOPOHHSIA
PexBuzutsl noropopa — OO0
«3narenpcTBO «JIaHb)
Horosop ot 26.09.2021

Neo 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98
C 26.09.2021 o 25.09.2022

Ccpuika Ha caiit 9bC —
http://e.lanbook.com

KonuuectBo kitoueit — noctyn
JUTS1 3apETUCTPUPOBAHHBIX
nojb3oBateiied PXTY ¢ moboro
KOMITbIOTEpA.

Y maneHHsIl JOCTYI IIOCIE
MEPCOHAJILHOW PEruCTpaluy Ha
caiite OBbC.

«XuMHUI» - U31-Ba «JIAHbY,
«Mudpopmaruka» - wm3g-Ba «JIAHbDby,
«MHXXEHEpHO-TEXHUYECKUE HAyKH» -
ma-sa  «JIAHb», «Teopernueckas
MexaHukay» -  wu3n-Ba  «JIAHby,
«Pu3uka» - m3g-sa «JIAHby», a Taxxke
OT/ACNIbHbIE  W3JaHUA U3 JIPYTUX
koutekiu wm3parenbctBa «JIAHb» B
COOTBETCTBUU ¢ J[oroBopoMm.

ONEKTPOHHO - [TpunHaIeXHOCTh — COOCTBEHHAs! | DJIEKTPOHHbIE BEPCHUM  YYEOHBIX H
onbIuoTeyHast PXTY. HAay4yHbIX M31aHuM aBTOpoB PXTY
cucrema UBIL] o Bcem OOII.
PXTY um. Ccbuika Ha caiit ObC —
I.U. Menpaenee | http://lib.muctr.ru/
Ba (Ha Oa3e
AUBC Hoctyn ayist nmosib3oBaTenei
«Upbucy) PXTY c m1060ro KoMIiproTepa
HNndpopmannons | [IpuHaaiexHOCTb CTOPOHHSIS. DnexTpoHHas OMOIMOTeKa HOPMATUBHO-
0-CIIpaBOYHast PexBuzutel koHTpakTa — OO0 TeXHUYecKux  u3gaHui.  Copepxut
cucrema «MHDOOPMITPOEKT-Lentp» Oonee 40000 HallMOHAJIbHBIX
«TEXOKCIIEP crannapros u ap. HT/]
T» «Hopwmsl, KonTpakr ot 24.12.2021
IIPaBUIIA, 216-27729A/2021
CTaH/apThI
Poccun». Cymma norosopa — 887 604-00

C 01.01.2022 o 31.12.2022

Ccbunka Ha caiit ObC —

http://reforma.kodeks.ru/reforma/

Konwaectro kimroueit — 10

JULEH3UH + JIOKAJIbHBINA JOCTYI C

koMnbroTepoB MBLI.
OneKTpoHHas [TpuHa11EKHOCTh — CTOPOHHSAS B OB/1 10CTyNHBI 3JIEKTPOHHBIE BEPCUH
onbImnoTeKa PexBusutsl norosopa — ®I'bY JIccepTaui Poccwuiickoit
auccepranun PI'b ['ocynapcTBeHHOM OMOIMOTEKH:
(OB PT'b) Horosop ot 23.04.2021 ¢ 1998 roma — mo cnenUaNbHOCTSM:

Ne 33.03-P-2.0-23269/2021
Cymma norosopa — 398 840-00

C 23.04.2021 no 22.04.2022

«OKOHOMUYECKUE HayKu»,
«Opuanaeckue HAyKN»,
«llenarornueckue HAYKH» u

«IIcuxonornyeckue HayKmn»;
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Ccruika Ha cait ObC —
http://diss.rsl.ru

KomnuectBo kimroueit — 10
nuuen3uit + pacneyatka B UBLI.

¢ 2004 roga - 1Mo BceM CIICIIUAIBHOCTSIM,
KpOME MEUITMHBI U (hapMaIiu;

¢ 2007 roga - 1Mo BceM CIICIIUAIBHOCTSIM,
BKJIOYass pabOThl 10 MEIUIMHE H
dapmanum.

bJI BUHUTHU [IpuHamIe)XKHOCTh — CTOPOHHSS Kpynneiimas B Poccun 6a3 gaHHBIX 110
PAH PexBuzutsl norosopa- BUHWUTHU | ecteCTBEHHBIM, TOUHBIM U TEXHUYECKUM

PAH HaykaMm. Bximowaer wMarepuansl PX

[Horosop ot 20.04.2022 (PedeparuBnoro xypnana) BUHUTH c

Ne 33.03-P-3.1-4426/2022 1981 r. O6mmii oobrem BJI — Gonee 28

MJIH. JOKyMEHTOB

Cymma norosopa - 100 000-00

C 20.04.2022 no 19.04.2023

Ccblika Ha calT —

http://www.viniti.ru/

KonnyecTBo kimrouent —

JIOKAJIbHBIN TOCTYN ISt

nonbs3oBatrener PXTY B UBL]

PXTY.
Hayuno- IIpuHauIeKHOCTD — CTOPOHHSA Hayunas onexTponHas OuOmmoTeka
3JICKTPOHHAS PexBu3uTHI TOTOBOpPA — eLIBRARY.RU — 5310 KpymHemmii
oubnmoreka 00O Hayunas 3neKkTpoHHas poccuiickuii MHPOPMALMOHHO-
«eLibrary.ru» oubnnoreka, aHAJTMTUYECKUH TmopTan B 00JIacTH

Horosop ot 24.12.2021 HAayKH, TEXHOJIOTUH, MEIUIUHBl U

Ne SU-364/2021/33.03-P-3.1-
4085/2021

Cymma norosopa — 1 309 275-00
C01.01.2022 mo 31.12.2022

CchUIKa Ha CaliT —
http://elibrary.ru

KonuuecTBo kitoueit — 1octyn
s mose3oBatener PXTY 1o IP-
aJpecaM HEOTPAHUYEH.

V naneHHslil 1O0CTYI MOCTe
MEPCOHAILHON PEruCTpalliy Ha
caiite HOB.

oOpa3oBaHus, coaepxauuii pegeparsl u
IIOJIHBIE TEKCTHI O0s1ee 29 MIIH HayuHBIX
crateil M mNyOnMKanMi, B TOM 4YHCIE
ANIEKTPOHHBIE Bepcuu Oomee 5600
POCCHUICKHX HAy4YHO-TEXHUYECKHUX
KYpHAJIOB.
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CnpaBouHo-
paBoBast
cucrema
I"apanT»

IIpuHaUIeKHOCTE — CTOPOHHSIA
KonTtpakr ot 27.12.2021

Ne 215-2742A/2021

Cymma kontpakra 680 580-00
C01.01.2022 o 31.12.2022

CcbUIKa Ha CalT —
http://www.garant.ru/

KonuuectBo kitoueit — noctyn
1 nonb3oBaresied PXTY mo IP-
aJjpecaM HeorpaHUYCH

["apanTt — cripaBo4HO-TIpaBOBas cucTemMa
o  3aKoHoAAaTeNnbCTBY  Poccuiickoi
denepanuu.

DIIEKTPOHHO-
OubIHnoTeyHas
cucrema
H3aTeNIbCTBA
«OPAUT»

IIpuHauIeKHOCTE — CTOPOHHSA
«OIJIEKTPOHHOE U3J1aTEIILCTBO
IOPAUT»

Horosop ot 16.03.2022

Ne 33.03-J1-3.1-4377/2022

Cymma norosopa — 478 304.00
C 16.03.2022 o 15.03.2023

Ccouika Ha caiit — https://biblio-
online.ru/

KonuuecTBo Kkiroueit — 1octyn
JUTSL 3apErUCTPUPOBAHHBIX
nosab3oBareneil PXTY ¢ moboro
KOMIIBIOTEpA.

VY najneHHslid JOCTYII IIOCIIE
MEePCOHAJILHOW pPEruCTpaluy Ha
caiite OBC.

DneKTpoHHass OuOIMOTEeKa BKIIIOYACT
6onee 5000 HauMeHOBAaHUN y4eOHUKOB
¥ y4eOHBIX IMOCOOHIA 0 BCEM OTpacisiM
3HAaHUH IS BceX YpOBHEN
PO EeCCUOHAIBHOTO o0pazoBaHus
OT BEIyIIMX  HAy4YHBIX  IIKOJI  C
cobmonenreM  TpeOOBaHUM  HOBBIX
OI'OCos.

DIIEeKTPOHHO-
OoubmuoreyHas
cucrema
«KoHcynbTant
CTYJCHTa»

[TpuHaANIEKHOCTD — CTOPOHHSIS
00O «Ilonurexpecype»
Horosop ot 16.03.2022

Ne 33.03-P-3.1-4375/2022

Cymma norosopa — 258 488 - 00
C 16.03.2022 o 15.03.2023

CcpbUIKa Ha CaiT —
http://www.studentlibrary.ru

KonnuecTBo kiroueit — 1oCcTym
JUTSI 3apETUCTPUPOBAHHBIX
nojbe3oBateiie PXTY ¢ mo6oro
KOMIIbIOTEpA.

V naneHHslil 1O0CTYI MOCTe
MEPCOHAIBHON PETUCTPAIIUU HA
caiite OBC.

KommiekT u3nanuit, BXoasmux B 0a3y
MaHHBIX «ONEKTpOHHas OuOIMoTEeKa
TexHuyeckoro BY3ay.
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10 ONEeKTPOHHO- IIpuHaUIeKHOCTE — CTOPOHHSIA Komnexknust wu3ganuii  y4eOHUKOB U

ouommoreynas | OO0 «(3HAHUYM», y4eOHBIX TOCOOMH TIO  Pa3TMYHBIM
cucrema [orosop ot 06.04.2022 OoTpaciisiM 3HAHUM A8 BCEX YPOBHEH
«ZNANIUM.C | Ne 48 56¢/33.03-P-3.1-4378/2022 | npodeccruonanbHOro oopa3oBaHusl.
OM»

Cymma norosopa — 31 500-00
C 06.04.2022 1o 05.04.2023

CchUIKa Ha CalT —
https://znanium.com/

KonungecTBo kiroyeit - 1ocTyn
JUTSL 3apETUCTPUPOBAHHBIX
nosis3oBareiieiit PXTY ¢ nmroboro

KOMIIBIOTEPA.

11 WNndpopmanmonn | [IpuHanie:;xHOCTh — CTOPOHHSIS CucremaTtu3zanus, KOPPEKTUPOBKA
o- 00O «HayuHast 351eKTpOHHas npoduneit YYEHBIX PXTY u
aHAIUTHYECKass | OMOIMoTeKa YHUBEpCUTETa B  IeJIOM. AHanu3
cuctema Science MyOIMKAIMOHHOM AKTUBHOCTH
Index Horosop ot 11.04.2022 COTPYIHUKOB YHUBEPCUTETA.

Ne 33.03-J1-3.1-4376/2022
Cymma norosopa — 108 000-00
C 11.04.2022 no 10.04.2023

CchUIKa Ha CaiT —
http://elibrary.ru

KommuecTBo Kimroueit —
JIOKAJIBHBIN 1OCTYII JIs1
corpynuukoB MBI,

Becrinaraple apXUBHBIC KOJUICKIIMH, TPHOOpeTeHHBIe MUHOOPHAYKH JJIs BY30B.

Apxus Msgarenscrsa American Association for the Advancement of Science.Ilaker «Science Classicy
1880-1996

Apxus U3parenscrea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus uzaarenscrsa Mucturyra dusuku (Bemnkoopuranus). ITaker «Historical Archive 1874-1999»
¢ IIEPBOIO BBHIMYCKA KAYKJIOr0 KypHauaa mo 1999, 1874-1999

Apxus uznarenscrsa Nature Publishing Group. ITaker «Naturey» ¢ IepBoOro BEITYCKa IEPBOr0 HOMEPA
mo 2010, 1869-2010

Apxus umsnarenscTtBa Oxford University Press. ITaker «Archive Complete» ¢ mmepBOro BEITYCKa
Ka)KJI0ro0 sKypHazia mo 1995, 1849-1995

Apxus uzgarenbcTBa Sage. [TakeT «2010 SAGE Deep Backfile Package» ¢ mepBoro BeIITycKa KaXk0T0
)KypHaia mo 1998, 1890-1998

Apxus m3parenscrsa Taylor & Francis. Full Online Journal Archives. ¢ mepBOro BBIITYCKA KaXKJIOTO
KypHaia mo 1996, 1798-1997

ApxuB usnareascrea Cambridge University Press. TTaker «Cambridge Journals Digital Archive
(CJDA)» ¢ m1epBOoro BBIITYCKa Ka)XI0ro skypHana mo 2011, 1827-2011

Apxus xypHaios Koponesckoro xumuueckoro oomrecrsa(RSC). 1841-2007

ApXHUB KOJUIEKIIMU KYPHAJI0B AMEPHUKAHCKOTO reodusnyeckoro corwsa (AGU), npegocTaBiaseMblil
m3garenscTBoM Wiley Subscription Services, Inc. 1896-1996

becrinarupie ounnanbHbie OTKPHITHIE pecypchl IHTepHET:
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http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/4752274
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://arch.neicon.ru/xmlui/handle/123456789/4674300

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunsier 6omee 10000 HaydHBIX KYpHAJIOB IO Pa3IMYHBIM OTPACIsAM 3HAHHWK (OKOJIO 2
MUJUTMOHOB cTareid) uzl34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 06aze pasmemeno 6osiee 3000 KHMT MO pPa3IMYHBIM OTPACIAM 3HAHWUU, MPEJOCTaBICHHBIX 122
HAyYHBIMU U3/1aTEIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza nannbix Bkitouaer Oosee 300 peneH3UpPyeMBbIX KypHAJIOB MO OMOMETUIIMHE, MEIUIUHE U
€CTeCTBEHHbIM HaykaM. Bce cTaTbu, pa3MerieHHbIe B 0aze, HaXOISATCs B CBOOOTHOM JIOCTYTIE.

4. OnekTpoHHbIN pecypce arXiv https://arxiv.org/

Kpynneiimmm OecriiaTHbI apXUB 3JIEKTPOHHBIX HAy4YHBIX NyONMKaIMi 1Mo paszzaenam (QU3UKH,
MaTeMaTHKH, MHPOPMATUKH, MEXaHHKH, aCTPOHOMUU W Ouojoruu. Mmeercs moapoOHBIN TeMaTHYeCKUN
KaTajor 1 BO3MOXHOCTh IIOMCKA CTAaTel M0 MHOKECTBY KPUTEPHEB.

5. Komnexkrus sxxypuanos MDPI AG http://www.mdpi.com/

MHOTOIUCITUTITMHAPHBIA ~ IUPPOBOM  M3AATEIBLCKUH  pecypc, sBiseTcs IiaTGopMor s
peLEeH3UPYEMBIX HAYYHBIX >KYpPHAJIOB OTKpbITOro jnoctymna, uznawmuxcs MDPI AG (bazens, 1lIBelinapus).
WznatenbeTBO BhiyckaeT Oosiee 120 pa3HOOOpa3HBIX ANEKTPOHHBIX KYPHAIOB, HAXOAAIIUXCS B OTKPHITOM
JIOCTYTIE.

6. WznarenscTBO ¢ oTKphITEIM qoctynoM InTech http://www.intechopen.com/

[lepBoe u KpymHEHIIIEe B MEPE H3AATEIbCTBO, MyOIMKYIONIEe KHUTH B OTKPBITOM JIOCTYIIE, 0K0JI0 2500
Hay4yHbIX u3naHuil. OCHOBHasg TeMaTW4eckas HaNpaBIEHHOCTh - (U3MYECKHE M TEXHUYECKUE HayKH,
TEXHOJIOTHH, MEUIIMHCKIE HAYKH, HAYKH O JKHU3HHU.

7. baza manubix xumuueckux coeaunennid ChemSpider http://www.chemspider.com/

ChemSpider — 310 GecrutatHas xumMHu4eckas 0a3a JaHHBIX, HPEIOCTABIISIONIAS OBICTPBIM JOCTYI K
Oosnee yeM 28 MIUITMOHAM CTPYKTYpP, CBOWCTB M COOTBETCTBEHHON uHopMaiuu. Pecypc mpuHaIIeKUT
Koponerckomy xumuaeckomy oomectBy Bemukoopuranuu (Royal Society of Chemistry).

8. Komnexkuus sxxyprnanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — kosutekuus XypHaJlIOB, B KOTOPBIX ITYOJUKYIOTCS OTYETHI O HOBBIX MCCIICJOBAHMSX B
00JacTH €CTECTBEHHBIX HAyK U MEIULIUHBI. Bee skypHansl pa3menieHsl B cBo6oHOM aoctyme (Open Access),
BCE CTaThU MPOXOJAT CTPOrO€ HAyYHOE PELIEH3UPOBAHHE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo mo marentam um toBapHbiM 3Hakam CIIIA — USPTO — mpenocraBisier cBOOOMHBII
JIOCTYI K aMEPUKaHCKUM MaTeHTaM, OyOoauKoBaHHbIM ¢ 1976 r. [1o HacTos1ee BpeMmsi.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TatenTsl (MO0 maTeHTHbIE 3asgBKU) Oojee 50 HAMOHAIBHBIX U HECKOJIBKUX MEXIYHApPOIHBIX
MaTEHTHBIX 0IOpPO, B TOM 4YuCIie nmociaHbie TeKCThl natenToB CIIA, Poccun, @pannmu, Anonun u np.

11.  DenepanbHbIii UHCTUTYT IIPOMBIIIJIEHHON COOCTBEHHOCTH (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

WNudopmannonnsie pecypcsl @PUIIC cBoboaHOrO 0CTYMNA:

- OnektpoHHbIe OroieTeHu. M3ooperenus. [lonesnpie Mmoaeny.

- OTKpBITBIE peecTpbl pOCCUHCKUX N300pEeTEeHHI 1 3asBOK Ha N300peTeHus.

- Pedepatbl poccuiickux MaTeHTHBIX TOKYMEHTOB 3a 19942016 rr.

- [TonmHBIE TEKCTBI POCCUHCKUX TMATEHTHBIX JOKYMEHTOB M3 MOCJIETHEro OQHUIMAILHOIO
OrosieTeHsl.

6.3 TpeGoBanus k kKaapoBbIM ycaoBusaM peanauszanuu OOII 6akanaBpuara

Peanuzanus OOII GakanaBpuara obecrieunBaeTcs nejarorndeckuMyu pabOTHUKaMHU YHUBEPCHUTETA, a
TaKXke JHMIaMu, puBIeKaeMbIMU K peanu3anun OOIT OakanaBpuara Ha HHBIX YCIOBHSIX.

KBanuduxanus nenarornueckux paOOTHUKOB YHUBEPCHTETAa COOTBETCTBYET KBaJM()HUKAIIMOHHBIM
TpeOOBaHUAM, YKa3aHHBIM B KBAIM(UKALMOHHBIX CIIPABOYHMKAX M (WJIK) MPO(pECCHOHABHBIX CTaHIapTaxX.

He menee 60 npoyenmog 4UCIEHHOCTH NEJarOTMYECKUX PAOOTHUKOB YHUBEPCUTETA, YYACTBYIOIIUX
B peanu3aiu OOII 6akanaBpuara, 1 I, IPUBJIEKaeMbIX YHUBEpcUTETOM K peanu3auuu OOII 6akanaBpuara
Ha HWHBIX YCJIOBUAX (I/ICXO)ISI M3 KOJMYECTBa 3aMCIIAE€MbIX CTaBOK, MNPUBCACHHOIO K MNEJIOYUCICHHBIM
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3HAUEHUSIM), BEIYT HAYIHYIO, YI€OHO-METOAMUYECKYIO U (W) MPAKTHYIECKYIO0 paboTy, COOTBETCTBYIOMIIYIO
MPOQUITIO TIPETIOIaBaeMOM JTUCITUTIIIMHBI (MOIYJIS).

He menee 5 npoyenmog 4MCICHHOCTH NIEIarOrMYECKUX paOOTHUKOB YHUBEPCUTETA, yUACTBYIOIINX B
peamm3anuu OOII 6akanaBpuarta, u JIMII, IPUBJIEKAEMbIX YHUBEpCUTETOM K peanusaruu OOII 6akanaBpuara
Ha WHBIX YCIOBUAX (MCXOIs M3 KOJMYECTBA 3aMEIIAaeMbIX CTAaBOK, MPHUBEICHHOTO K IEJIOYUCICHHBIM
3HAYEHUSIM), SIBJISIIOTCS PYKOBOJUTENAMU M (WiM) paOOTHHKAMHM WHBIX OpraHU3allui, OCYHIECTBIISIOIIUMU
TPYAOBYIO  JESTEIBHOCTH B MpO(pecCHOHANBbHOW cdepe, COOTBETCTBYIOIIEH MpodeccHOHaANTbHOM
JESITeIbBHOCTH, K KOTOPOM TOTOBSITCS BBIITYCKHUKH (MMEIOT CTa)K paboThI B JAHHOU MpodeccuoHanbHOM cdepe
HEe MeHee 3 JieT).

He menee 60 npouenmoeé 4YNCIECHHOCTH IEJAarOrMUECKUX paOOTHUKOB YHMBEpCUTETa U JIUL,
IIPUBJIEKAEMbIX K 00pa30BaTeIbHOM NEATEIbHOCTH YHUBEPCUTETAa HA MHBIX YCIOBUSAX (MCXOMS U3 KOJIMYECTBA
3aMEIIaeMBbIX CTaBOK, IPUBEICHHOTO K LEJIOUYNCICHHBIM 3HAYEHUSIM ), UMEIOT YUYEHYIO CTEIIeHb (B TOM YHCIIE
YUEHYIO CTEIEeHb, OJYYEeHHYI0 B MHOCTPAaHHOM I'OCyIapCcTBe U Mpu3HaBaeMyto B Poccuiickoit denepanun) u
(wnu) yuyeHoe 3BaHHME (B TOM 4YHCJIE Y4Y€HOE 3BaHME, MOJYYCHHOE B HHOCTPAaHHOM TOCYJIapCTBE U
npusHaBaemoe B Poccuiickoit denepanun).

6.4 TpeGoBanus k puHaHCcOBBIM yca0BUAM peanusanuu OOII 0akanaBpuara

dunancoBoe obecneuenue peanusanuu OOIl GakamaBpuaTta ocyiiecTBIsieTCsS B o0beMe HE HIDKE
3HaueHUN 0a30BBIX HOPMATUBHBIX 3aTpaT Ha OKa3aHHWE TOCYAApCTBEHHBIX YCIyr M0 pealu3aluu
00pa3oBaTeNbHBIX MPOrpaMM BBICHIETO OOpa3oBaHWs — MporpaMm OakajlaBpuata W 3HAUYCHHUH
KOppeKTUpYomuX ko3 duinenToB k 6a30BbIM HOpMATUBAM 3aTpaT, OnpeaesieMbix MUHUCTEPCTBOM HAYKU
u BeIclIero oopasosanus Poccuiickoit denepanuu.

6.5 TpedoBanusi K NpUMeHSeMbIM MeXaHM3MaM OLEHKH KayecTBa o00pa3oBaTe/bHOIl
JAesITeJIbHOCTH M oAroToBKH o0yuyarwmuxcs mo OOII dakanaBpuara

KauectBo 00pa3oBaTesnbHON J€ATENBHOCTH U NOoAroTroBku obOywaromumxcsa OOIl OakanaBpuara
OIpesieNIIeTCsl B paMKaX CHCTEMbl BHYTPEHHEH OIICHKH, a TaKK€ CUCTEMbl BHEUIHEH OLIEHKH, B KOTOpOH
YHUBEPCHUTET MPUHUMAET Y4acTHE Ha TOOPOBOJIHLHON OCHOBE.

B nensx coepuiencrsoBanus OOII 6akanaBpuaTa npu NpOBEACHUHN PETYIISPHON BHYTPEHHEH OLIEHKN
KayecTBa 00pa3oBaTeIbHOMN AEATEIbHOCTU U MOAroToBKH oOydaromuxcs no OOII 6akanaBpuara npuBieKkaeT
pabotomateneii M (WIM) WX OOBEIUHEHHS, WHBIX IOPUAUYECKUX U (WIK) (PUINYECKUX IUI, BKIHOYAS
NeIarOrMYeCKNX Pa0OTHIUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEHl cHCTeMBbl OLIEHKHM KadecTBa oOpa3oBaTenbHOW jgesrenbHocTH 1o OOII
OakanmaBpruaTa OOYYAIOUIMMCS TPEIOCTABISETCS BO3MOXKHOCTh OICHHBAHUS YCIOBUH, COJNEPIKAHHUSA,
OpraHu3allMi U KauecTBa 0Opa3oBaTENBbHOTO Ipoliecca B IEJIOM U OTIACJBHBIX AUCHUIUIMH (MoOnyieil) u
NPaKTHUK.

BHemHsAs orjeHka KauecTBa 00pa3oBaTeNbHON NEATEIBLHOCTH 110 IporpaMMe OakalaBpHara B pamMKax
IpOIEeTyphl TOCYJApCTBEHHON aKKPEIUTAIMU OCYIIECTBISIETCS C LENbIO TOATBEPIKICHHUS COOTBETCTBHUS
o0pa3oBaTeNbHON AEATENbHOCTHU 1O NporpaMMme Oakanaspuara TpedoBanusm ®I'OC BO.

BaemHss oneHka kadecTBa o0pa3oBaTeNIbHOM JEATENBHOCTH U MOATOTOBKH oOydaromuxcs no OOl
OakanmaBpuaTa MOXET OCYILECTBISATBCS B pPaMKax MpOoQecCHOHATbHO-O0IECTBEHHON aKKpeauTaluy,
IIPOBOIUMOM pabOTONATENSIMU, NX 00BETNHEHUSIMH, a TAK)KE YITOJIHOMOYEHHBIMU UMH OPTaHU3AIMSIMA, B TOM
YuCcI€ WMHOCTPAHHBIMHM OpPTraHM3ALMSAMH, JTHUOO aBTOPU30BAaHHBIMH HAIMOHAJIBHBIMH MPO(ECCHOHANBHO-
0O0IIeCTBEHHBIMH OpPTraHU3AIMSIMA, BXOSIIUMH B MEKIYHAPOIHBIE CTPYKTYPHI, C IIEIBI0 MPU3HAHUS KauecTBa
U YpOBHS IOJATOTOBKH BBITYCKHUKOB OTBEYAIOIIMMHU TpeOOBaHUSAM MPO(ECCHOHAIBHBIX CTAaHAAPTOB (IIpU
HaJIM4YuM) U (WIK) TpeOOBaHUSAM PBIHKA TPyJAa K CIIEIMATUCTaM COOTBETCTBYIOIIETO MPO(UIIS.

7 HOPMATUBHO-METOANMYECKOE OBECIIEYEHHE CHUCTEMbI OIEHKHA
KAYECTBA OCBOEHHUA OBYYAIOIIIUMHUCS ITPOI'PAMMBI BAKAJTABPUATA

B cootBerctBun ¢ @I'OC BO 3++ no Hanpasnenunto noarorosku 18.03.01 Xumuueckasi TeXxH0J10THsA
OllCHKa KadecTBa oOcBoeHUd oOyvaromumuca OOIl OakanaBpuata BKIIIOYAeT TEKYIIMM KOHTPOIb
yCIIEBaEMOCTH, MTPOMEKYTOUHYIO arTecTanuio U [ MA oOyuarommxcsi.

HopmaTtuBHo-MeTO1MuecKoe oOecreueHne TEeKYIIEro KOHTPOJISl YCIEeBAaeMOCTH, MPOMEXKYTOUHOM
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arrectaunu U A obyuaronmxcs mo OOII G6akanaBpuarta ocyuiectsisiercs B coorserctBun ¢ @I'OC BO
3++ ¥ TOKaJIBHBIMU HOPMATHBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuii KOHMPOIb, NPOMENICYMOYHAS ammecmayusi U ammecmayuoHHble UCHbIMAHUS UMO20601
(cocyoapcmeennoii umoeogoti) ammecmayuu svinyckuuxkos OOII baxkanaspuama

Tekymmii KOHTPOJb W TMPOMEXKYTOUHAsh AaTrTecTalus MO BCEM BHAAM Y4YeOHOW JesSTeNTbHOCTH
00y4aroInXCcsl OCYLIECTBISAETCSI B COOTBETCTBUM C TpeOoBaHusAMH [lonoxeHus o peMTHHIOBOW cucreme
OIICHKM KauecTBa ydeOHOU paborel cTyAaeHToB B PXTY wum. [I.M. MenaeneeBa, IpHHITOTO pEIICHUEM
VYuenoro coBera PXTY um. .M. MengeneeBa ot 26.02.2020, npotokos Ne 8, BBEIEHHOTO B JEHCTBHUE
npuka3om pektopa PXTY um. JI.1. Menneneena ot 20.03.2020 Ne 27 O/1.

Texkymmii KOHTPOJb YCIIEBAEMOCTH OOYYaIOIIUXCsS OOECIEYMBAET OLIEHKY YPOBHS OCBOEHUS
JUCLUIUIMH, IPOXOXKAEHUS NMPaKTHK, BbinoaHeHuss BKP u npoBoautcs npenogasareneM Ha J000M U3 BUJIOB
y4eOHBIX 3aHATHIA. O0A3amenbHOl COCMANAIOuell MeKyue2o KOHMPOJia YCneeaemocmu A611emcs yuem
npenooasamenamu nocewyaemMocmu y4eOHvlx 3anamuii ooyuarwuwyumuca. 1o pesynpraTam TEKyILEro
KOHTpOJISI yCIIEBAEMOCTH TPHU pa3a B CEMECTpP JUIsl BCEX KYpPCOB IIO BCEM IUCLUIUIMHAM IPOBOJIUTCS
aTTecTanys oOyJyaroIuxcsl.

[TpomesxyTouHas aTTecTalys MPOBOAUTCS B (hOpME HK3aMEHOB, 3a4ETOB C OIICHKOH U 3a4€TOB /IS BCEX
KypCOB IO AUCLUIUIMHAM M MPAKTUKaM, NPEIyCMOTPEHHBIM YUe€OHbBIM IUIAHOM. Pe3ynbTaThl ciauu 3a4eToB
OLICHUBAIOTCSI HA «3aUTEHO», «HE 3aUYTE€HO»; 3aU€TOB C OLIEHKOW U 3K3aMEHOB — Ha «OTIUYHO», «XOPOILIO»,
«YZAOBIIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHOY.

[Tpu ocBoenuu Hacrosmeit OOl 6akanaBpuaTa U3y4yeHHE YaCTU TUCIHMILIMH MOXKET OBITh 3aMEHEHO
Ha OHJIAWH-KYpCHI, NPU YCJIOBUHM, YTO B pE3yJIbTaT€ OCBOEHHUS OHJAMH-Kypca (OPMHUPYIOTCS T€ XKe
KOMIETEHIIMH (YaCTH KOMIIETEHIMI), 4YTO U B paMKax YKa3aHHbIX JUCUMILINH. OHIalH-KypC TOJIKEH OBbITH
BbIOpaH U peaan30BaH B cOOTBETCTBUHU ¢ [losiojkeHreM 0 3ayere pe3ysnbTaToOB OCBOCHUS OTKPBITHIX OHJIAIH-
KypcOB, peanu3yembix oOpa3oBaTeinbHbIMM opranusauusmu, B PXTY um. JI.M. MenneneeBa, npuHITOro
pemienuem YueHoro coBera PXTY um. JI.W. MenneneeBa ot 27.03.2020, nmpotokosn Ne 9, BBeieHHOro B
neiicreue npukasoM pektopa PXTY um. JI.W. Menneneesa ot 27.03.2020 Ne 29 O/1.

I'MA ocymiecTBisieTcss B COOTBETCTBUM C TpeOoBaHMsMHU IlojoxeHus o mNopsAKe NPOBEIEHUS
roCy/1apCTBEHHOW HMTOrOBOM aTTecTalMy MO o0pa3oBaTeNIbHbIM IIpOrpaMMaM BBICIIErO OOpa3oBaHUS —
nporpaMmam OakanaBpuara, mporpaMmmam clelnuainTera, mporpamMmmam Maructpatypsl B PXTY um. J[.U.
Menpeneesa, npuHsaToro pemenuemM YueHoro copera PXTVY um. J[.W. Menneneesa ot 30.10.2019, nporokon
Ne 3, BBenenHoro B nelictBue npukasoMm pekropa PXTVY nm. JI.M. Menneneesa ot 14.11.2019 Ne 646A;
[lonoxeHust o BBIMYCKHOM KBanu(uUKaMOHHOW pabore [uisi oOydaromuxcss 1o 00pa3oBaTeIbHBIM
nporpaMMaM  BbIclIero oOpa3oBaHUS — HporpaMMaMm OakajaBpuara, HporpaMMaM CHelHaIuTeTa,
nporpammaM Maructpatypsl B PXTY um. /.M. MenneneeBa, npuHATOro penieHueM Yuenoro coera PXTY
uM. JI. 1. Menneneesa ot 30.10.2019, npotokon Ne 3, BBeZieHHOr 0 B AelicTBHE IpHKa3oM pekropa PXTVY um.
J.N. MenneneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckatoTcst oOydaroiyecs, He UMEIOIUE aKaJeMHUYECKON 3aJ0/KEHHOCTH M B IOJHOM
oOpeme BblnosHKBIIKME Yy4ueOHbIM miuaH mo OOIl OakanaBpuara B coorBercTBUM ¢ ®PI'OC BO 3++ mo
HanpasyieHuto noarorosku 18.03.01 Xumudyeckasi TexHoJsiorusi, 1uisi nposeneHus ['MMA B yHuBepcurere
€XerofHo (GOpMUPYIOTCS TOCyAapCTBEHHbIE SK3amMeHalMoHHble komuccuu (I'DOK) u anemnsunoHHBIE
komuccuu. Tembl BKP orpaxkatoT akTyanbHbIe TPOOJIeMbl, CBI3aHHBIE ¢ HallpaBleHHeM noarotoBku 18.03.01
XuMHYecKasi TEXHOJIOTHS, Y HUBEPCUTET YTBEPKAAET IEPEUCHb TEM BBITYCKHBIX KBATU(UKALMOHHBIX paldoT,
npelaraéMblx o0ydJaromumces (fajgee — mepedyeHb TeM), M JIOBOAMUT €ro 10 CBEASHHs OOydarouiuxcs He
no3JHee 4eM 3a 6 MecsIIeB /10 1aThl Hayalla TOCY/1apCTBEHHONW UTOTOBOW aTTeCTallUu.

Tema BKP nepcoHanmbHO U KaXJIOro OOYYarOLIErocs yTBEP>KAAETCS MPHUKA30M IMPOPEKTOpa 10
YHUBEPCUTETY IMEpe/l HauajioM BBIIIOJHEHUS BBIMTYCKHOM KBaJM(UKAIIMOHHON paboThl. JJaHHBIM MPHUKA30M
yTBepkaaercs Takke pykoBoaurenab BKP. [lepen naganom Beimonnenuss BKP obydarommiics COBMECTHO ¢
PYKOBOJIMTEJIEM COCTABJISIET MHANBHIYaIbHbBIN TUIaH MOATOTOBKH U BeinosiHeHUs1 BKP, npenycmarpuBarommit
OUYEPEHOCTh U CPOKHM BBINOJIHEHHS OTAEIbHBIX dacTeil paboTbl. TekcT mosicHuTenbHOW 3amucku BKP
IPOBEPSIETCS] Ha HAJIM4YME HENpaBOMEPHBIX 3auMCTBOBaHUM. [IpoBepka ocyiiecTBisieTcs] B COOTBETCTBUU C
[TonoxxeHneM O TOpsIKE MPOBEPKH BBIMTYCKHBIX KBAJU(PHUKAIMOHHBIX PabOT M HAy4YHBIX JIOKJIAJA0B 00
OCHOBHBIX pe3yJbTaTaX MOJATOTOBJICHHBIX HAyYHO-KBaIU(PUKALMOHHBIX paboT (auccepranuil) Ha 00beM
3aMMCTBOBAaHUSI M MX pa3MEIIeHHs] B AIEKTPOHHO-OmOmuoreuHoi cucreme PXTY um. J[.U. Menneneena,
npuHATEIM pemenneM YdeHoro coeta PXTY um. .M. MenneneeBa ot 30.10.2019, mporokon Ne 3,
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BBEJICHHBIM B JieiicTBue npuka3oM pektopa PXTY um. J[.U. MenneneeBa ot 14.11.2019 Ne 646A.

3amuta BKP npoBoauTcss Ha OTKpbIThIX 3acenanusx ['DK ¢ ygactuem He MeHee NIByX TpeTeu ee

cocrasa. ['padux 3ammutel BKP cocTaBnsiercs o coriiacoBaHuio ¢ 00y4aromuMUcs | JOBOAUTCS A0 CBEICHUS
oOyuJaronuxcs He nmo3aHee, yem 3a 30 nHeii 1o Havana padbotel ['OK. Pesynbsratel padotsl ' DK onpenenstores
OIICHKAMH «OTIUYHO», «XOPOII0», «YAOBIECTBOPUTEIHHOY», «HEYAOBIECTBOPUTEIHHO» U OOBSIBISIOTCS B TOT
JKe JIeHb mociie 0(h)OPMIICHHS B YCTAHOBJICHHOM IOPSIIKE MPOTOKOJIOB 3aceaaHuii koMmuccuid. [1o okoHuanun
pabotsl npeacenarens I'OK cocraBiseT 0TUET O MpoJIeIaHHON paboTe.

HJ’I?I 06yqa101u1/1xc>1 M3 YuCljia HHBAJIUJO0B U JIUI[ ¢ OIrPaHUYCHHBIMU BO3MOXXHOCTAMU 310POBbA I'A

MMPpOBOAUTCA C YUYCTOM 0COOEHHOCTEH MX HCI/IXO(bI/ISI/I‘IGCKOl"O Pa3BUTHA, UHAUBUAYAJIbHBIX BO3MOKHOCTEH U
COCTOSIHUA 300POBbA.

8 PABOYHME ITPOI'PAMMBI IUCIUAIIJINH, TIPAKTUK U THA

1. MHOCTpaHHBIN S3bIK

2. Ucropus (Mctopus Poccun, BceoOIast uCTopus)

3. [IpaBoBeneHue

4 ®dunocodus

5. OCHOBBI 5KOHOMHKH U YIIPABICHUS TPOU3BOICTBOM

6. ConuaibHO-TICUXOJIOTUYECKUE OCHOBBI Pa3BUTHUS JIMYHOCTHU
7. O61as u HeopraHuYecKasi XUMHUs

8. Opranuueckast XUMHs

9. AHanuTuueckass XuMus

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

duszndyeckas XUMUA

Konnongmas xumus

Maremaruka

duzuka

[Tpo6GiieMbl YCTOWYMBOTO pa3BUTHS
be3omacHOCTE KHU3HEACITCIILHOCTH
WNrxeHnepHas 1 KOMITbIOTEpHasI rpaduka
[IpukitagHas MexaHuka

[Ipouieccsl u anmapaTbl XUMUYECKOW TEXHOJIOTUH
OO0611ast XUMHAYECKast TEXHOIOTUS

Cucrembl yIpaBieHUs] XUMUKO-TEXHOJIOTUYECKUMHU MPOLECCaMuU

. MoaenupoBaHre XUMHUKO-TEXHOJIOTHIECKUX ITPOIECCOB
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

duznyeckas KyJabTypa U CIIOpT

OcHoBBI HHGOPMALITMOHHBIX TEXHOJIOTHI

[TpoduibHOE MporpaMMHoOe o0ecrieyeHne s pelieHus 3a1a4 MpohecCHOHaIbHON AeATEIbHOCTH
JlaGopaTopHbIil MPAaKTUKYM IO OpraHUYECKON XUMUU

HNHcTpyMeHTaIbHbIE METO/IbI (PU3UKO-XUMHUYECKOT0 aHAJIN3a B TEXHOJIOIMH HEOPraHMUYECKUX BEIIECTB
MarepuanoBeeHre B TEXHOJIOTUN HEOPraHNYECKUX BEIECTB

IIpoexTrupoBaHue IPOLECCOB U aNlIapaTOB XUMUUECKOU TEXHOJIIOTUHU

Teopernueckre OCHOBBI TEXHOJIOTUN HEOPTaHUYECKUX BELIECTB

TexHoO0rHsI HeOpraHNYECKUX (PYHKIIMOHATBHBIX MaTEPUAJIOB: KaTaIN3aTOPhI a/ICOPOEHTHI
TexHOIOTHsI HEOPTaHMYECKUX BEIIECTB: KATAJUTUYECKHE MTPOLIECCHI

TexHOJIOrHsI HEOPTaHMYECKUX BELIECTB: MUHEPAIbHbIE Y0OPEHHS U COJIH

OCHOBBI KBAHTOBOW XMMHUH HEOPTraHUYECKHUX BEIECTB

OCHOBBI PKCIIEPUMEHTAIBHBIX MCCIIE0BAHUI B TEXHOJIOTUN HEOPTAHNYECKUX BEILIECTB

MeTtonbl ucCIe10BaHNI B TEXHOJIOTUN HEOPTaHNYECKHUX BEIECTB

OCHOBBI TPOEKTUPOBAHUA U 000PYI0BaHHE XMMUYECKHX POU3BOICTB

O6opynoBaHue U OCHOBBI POEKTHUPOBAHUS IPOU3BOACTB OCHOBHOT'O HEOPTAaHUYECKOTO CUHTE3a
AncopO1ys B TEXHOJIOTUM HEOPTaHUYECKUX BEIECTB

BBenenue B XUMHUYECKYIO TEXHOJIOTHIO PEAKTUBOB M 0CO00 YUCTHIX BEIIECTB

Hayunsle nccnenoBanus B XUMUYECKON TEXHOIOTUU

[IpakTHKyM 10 XUMUYECKON TEXHOJIOTUN
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42. YyeOHas MpaKkTHKa: O3HAKOMHUTEIIbHAS IPAKTUKA

43. [Ipon3BoICTBEHHAS MIPAKTUKA: TEXHOJIOTHYECKas (IPOSKTHO-TEXHOJIOTMYECKas) MpaKTHKa

44. TIpou3BOJCTBEHHAS MPAKTHKA: HAyYHO-UCCIIEI0BaTeIbCKas paboT

45. IIpousBoacTBEeHHAs MPAKTUKA: IPEATUIUIOMHAs MPaKTUKa

46. 'ocynapcTBeHHast UTOTOBAsE aTTECTAIMA: TOJTOTOBKA K MPOLEAYPE 3aIIUTHI M 3aIIUTa BBIITYCKHOM
KBATH(UKAIIMOHHON PabOThI

47. IlepeBog HAY4HO-TEXHUYECKOW JTUTEPATYPhI

48. I'paxk1aHcKas 3aluTa B Upe3BbIYalHBIX CUTYaLIUAX

Bxomsanmx B OOIl mo manpasnenuto moarotoBku 18.03.01 Xumuueckass TeXHOJIOTHs, TPODUITH
TexHoI0rHsI HEOPraHMYEeCKHUX BeIIeCTB, BBHIMOJHEHBI B BHJIC OTIEIBHBIX JOKYMEHTOB, SIBIISIOIIMXCS
HeoTheMiIeMon yacTeio nanHou OOIT.

9 ®OHJbl OHEHOYHBIX CPEACTB JIs1 NPOBEJAEHUA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, TPOMEXYTOYHOU ATTECTALIMU U I'NA OBYYAIOIIUXCSA OOII
BAKAJIABPUATA

B cooterctBum ¢ ®I'OC BO 3++ no Hampasiienuto noarotosku 18.03.01 Xumudyeckasi TEXHOJIOTHSA
JUTSL aTTeCTAllMU 00Y4JaroIINXCsl HA COOTBETCTBUE UX MEPCOHANBHBIX JTOCTHKEHHUI MO3TATHBIM TPEOOBAHUSAM
OOII 6akanaBpuara pazpadoransl @OC 1o KaxI0H TUCHUIUIMHE, TpakThke, [ 1A, BKIIIOUaIone TUIIOBBIC
3a/1aHusl, KOHTPOJIbHbBIE PA0OTHI, TECTHI, CUTYAI[MOHHBIE 3a/IaHUs, , BOMPOCHI K 3a4e€TaM U dK3aMeHaM, CpeACTBa
U METOABl OIEHKH, TO3BOJISIIOIINE OIICHUTh 3HAHMS, YMEHHs, HABBIKW W YPOBEHb NPHOOPETECHHBIX
KOMIIETCHIINH.

®OC mno npucuurvHaM, npaktukaM, ['MMA paspabarteiBatoTcss B coorBerctBUuU ¢ [lopsankom
pa3paboTKu M YTBEPKACHHUS O0pa30BaTEIbHBIX MPOTPaMM, YTBEPKIACHHBIM PpEIICHHEM YYEHOI0 COBETa
PXTY um. JI.U. MenneneeBa ot 25.06.2020, nmpotokos Ne 12, BBeIeHHBIM B JIEUCTBHE MPUKA30M PEKTOpPA
PXTY um. JI.N. MenaeneeBa ot 29.06.2020 Ne 48-O/1.

®OC no aucuuiuinHam, npaktukam u I'MA
1. MHOCTpaHHBIN S3BIK
2. Uctopus (Mcropust Poccuu, Bceob1ias ucTopusi)
3. [IpaBoBenenue
4 ®dunocodus
5. OCHOBBI 5KOHOMUKH U YIIPaBJIECHUS TPOU3BOJICTBOM
6. ConnabHO-TICUXOJIOTUYECKUE OCHOBBI PA3BUTHUS JIMUHOCTU
7. O01as ¥ HeOpraHuveckasi XuMus
8. Opranunueckas XuMus
9. AHanuTUuecKasi XuMHs
10. ®uznueckass XUMHs
11. KomongHast Xumust
12. MaTtemaTuka
13. ®usnka
14. IIpo6nemMbl yCTOWYMBOTO pa3BUTHUS
15. be3zonmacHOCTE XKU3HEAEITEILHOCTH
16. UnxeHepHas M KOMIIbIOTEpHAas rpaduka
17. IlpuknagHas MExaHuKa
18. IIporuecchl u anmaparsbl XUMUYECKON TEXHOJIOTUI
19. O0u1as XxuMHUYecKasi TEXHOJIOTUS
20. Cuctemsl yrpaBiIeHHUs] XUMUKO-TEXHOJIOTHYECKUMU MPOLIECCaMU
21. MopenupoBaHue XMMUKO-TEXHOJIOTUYECKHUX IIPOLIECCOB
22. ®dusnueckast KyiabTypa U CIIOpT
23. OcHOBBI HHPOPMAIIMOHHBIX TEXHOJIOTHI
24. llpo¢punbHOE porpaMMHOE obecrieueHue Il peleHns 3a1a4 NpopecCuOHaIbHOM e TeTbHOCTH
25. JlabopaTOpHBIil TPAKTUKYM IO OPTAHHYECKON XUMUH
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26. UHCTpyMEeHTaJIbHBIE METO/IbI (PU3UKO-XMMUYECKOTO aHAIN3a B TEXHOJIOTHH HEOPTaHUYECKUX BEIIECTB
27. MarepuanoBeieHUE B TEXHOJIOTUY HEOPTaHUYECKUX BEUIECTB

28. IIpoexTupoBaHue NPOLECCOB U allapaTOB XUMUYECKON TEXHOIOTHH

29. TeopeTnyeckre OCHOBBI TEXHOJIOIMU HEOPraHUUYECKUX BEIIECTB

30. TexHONOTHSI HEOPTAaHUYECKUX (PYHKIIMOHAIBHBIX MaTEPUAIOB: KaTalIU3aTOPHI aJICOPOCHTHI

31. TexHOJIOTHsI HEOPIraHUYECKUX BELIECTB: KATAJIUTUUYECKUE IIPOLIECCHI

32. TexHONOTHS HEOPTaHUYECKUX BEIIECTB: MUHEPAIbHBIE YIOOPEHUS U COJTU

33. OCHOBBI KBaHTOBOM XMMHUHU HEOPIraHUYECKUX BELIECTB

34. OCHOBBI 3KCIIEPUMEHTATIBHBIX UCCIIEA0BAaHUI B TEXHOJOTMHY HEOPTaHMUECKUX BEIIECTB

35. Meronpbl vccae10BaHU B TEXHOJIOTMH HEOPIaHUUYECKUX BEIIECTB

36. OCHOBBI TPOEKTUPOBAHMS U 0O0OPYAOBAaHUE XMMHUYECKUX IIPOU3BOJICTB

37. O0opynoBaHue U OCHOBBI IIPOEKTUPOBAHUS ITPOU3BOJCTB OCHOBHOTO HEOPIraHUUECKOIO CUHTE3a
38. AncopO1uust B TEXHOJIOTUM HEOPIaHUYECKUX BELIECTB

39. BBeneHne B XMMUYECKYIO TEXHOJIOTHIO PEAKTUBOB M 0CO00 YHCTHIX BEIIECTB

40. Hayunsble nccnegoBaHusi B XUMUYECKON TEXHOJIOTUU

41. IlpakTUKyM 10 XUMUYECKON TEXHOJIOIHH

42. YyeOHas NpaKTHKa: 03HAKOMHTEbHAs IPAKTUKA

43. IIpon3BoaCTBEHHAs MPAKTUKA: TEXHOJIOTMYECKasl (IPOEKTHO-TEXHOJIOTUYECKAs) IPAKTUKA

44. IIpou3BOJCTBEHHAs MPAKTHKA: HAyYHO-UCCIIE10BaTeIbCcKas padoT

45. Ilpon3BoaCcTBEHHAs! IPAKTUKA: IPEAIUIIOMHAs MPaKTUKa

46. I'ocynapcTBeHHast UTOrOBask aTTECTALMA: TOJrOTOBKA K ITPOLEAYPE 3alUThI U 3allUTa BBITYCKHON
KB (PUKAIIMOHHON paboThHI

47. IlepeBoj Hay4YHO-TEXHUYECKOM JTUTEPATYpHI

48. I'paxk1aHCKas 3alUTa B UYpe3BbIYAMHBIX CUTYaLUAX

Bxomsanux B OOIl mo manpasnenuto moarotoBku 18.03.01 Xumuyeckass TeXHOJIOTHs, TPODUITH
TexHo0rusl HEOPraHUYECKUX BeUIECTB BBHINOJIHEHBI B BUAC OTACIbHBIX JIOKYMEHTOB, SBIISIOIIMXCS
HeoTheMiIeMoi yacTeio manaHou OOIT.

10 METOANYECKHUE MATEPHUAJIBI ITIO JTUCHUIIJIMHAM, ITPAKTUKAM U I'HA

1. MHOCTpaHHBIN S3BIK

2. Uctopus (Mcropust Poccuu, Bceob1ias uctopusi)

3. [IpaBoBenenue

4 ®dunocodus

5. OCHOBBI 5KOHOMUKH U YIIPaBJIECHUS TPOU3BOJICTBOM

6. ConnaJIbHO-IICUXOJIOTUYECKUE OCHOBBI PA3BUTHS JINYHOCTU
7. O01as 1 HeopraHuveckasi XuMus

8. Opranunueckas XuMus

9. AHanuTHuyeckas XUMHUs

10. ®dusnueckas xumus

11. KomtonaHast Xumust

12. MaremaTuka

13. ®uznka

14. IIpo6nemMbl yCTOWYMBOTO pa3BUTHUS

15. be30omacHOCTB KU3HEAEATEIHbHOCTH

16. UnxeHepHast 1 KOMIIBIOTEpHAs Tpaduka

17. IlpuknagHas MExaHUuKa

18. IIpornecch! 1 anmnaparsl XUMHUYECKON TEXHOJIOTUU

19. O0u1as XxuMHUYecKasi TEXHOJIOTUS

20. Cucremsl ynpaBiIeHHUs] XUMUKO-TEXHOJIOTUYECKUMU MPOLIECCaMU
21. MopennpoBaHue XMMHKO-TEXHOJIOTHYECKHUX IIPOLIECCOB
22. dusnueckast KyabTypa U CIIOpT

23. OcHOBBI HHPOPMAIIMOHHBIX TEXHOJIOTHH
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24. TlpodunpHOE IpOorpaMMHOe oOecrieueHne Ui pelieHus 3a1a9 mpodeccCnoOHaNbHON e TENbHOCTH
25. JlabopaTOpHBIi TPAKTUKYM IO OPTAHHYECKON XUMUH

26. UHCTpyMEeHTaJIbHBIE METO/IbI (PU3UKO-XMMUYECKOTO aHAIM3a B TEXHOJOTHH HEOPTaHUYECKUX BEIECTB
27. MarepualioBeIcHHE B TEXHOJIOTHH HEOPTraHMUECKUX BEIIECTB

28. [IpoexTupoBaHue NPOIECCOB U aNapaTOB XUMUUECKOU TEXHOJIOTHHI

29. Teopernyeckue OCHOBBI TEXHOJIOTHH HEOPTaHMYECKHUX BEIIECTB

30. TexHONOTHSI HEOPTAHUYECKUX (PYHKIIMOHAIBHBIX MaTEPHUAIOB: KaTaJIM3aTOPBI a1COPOCHTHI

31. TexHonorusi HEOPraHUYECKUX BELIECTB: KaTATUTUYECKUE MPOIECChHI

32. TexHonOrUsl HEOPTaHUYECKUX BEIECTB: MUHEpPaIbHbIE YIOOPEHHS U COJIU

33. OcHOBBI KBAaHTOBOM XMMHUHU HEOPTraHUYECKUX BEIIECTB

34. OCHOBBI SKCTIEPUMEHTANIBHBIX UCCIIEJOBAHUM B TEXHOJIOTHH HEOPraHUYECKUX BELIECTB

35. Meronpbl vccnen0BaHUN B TEXHOJIOTUH HEOPTAHUYECKUX BELLIECTB

36. OCHOBBI IPOESKTHUPOBAHUS 1 00OPYJOBAHNE XMMHUUECKUX IIPOU3BOCTB

37. O0opynoBaHue U OCHOBBI IIPOEKTUPOBAHUS ITPOU3BOJCTB OCHOBHOIO HEOPIraHUUECKOIO CUHTE3a
38. AncopO1usi B TEXHOJIOTHH HEOPTAaHMYECKUX BEIIECTB

39. Beenenne B XUMHUYECKYIO TEXHOJIOTHIO PEAKTUBOB M 0COO0 YHCTHIX BEIIECTB

40. HayuHble ucciieoBaHus B XUMUYECKOM TEXHOJIOTHH

41. IlpakTUKyM 10 XUMUYECKOW TEXHOJIOTHH

42. YueOHas MpaKkTUKa: O3HAKOMUTEJIbHAS MPAKTHUKA

43. IIpon3BoaCTBEHHAs MPAKTUKA: TEXHOJIOTHYECKasl (IPOEKTHO-TEXHOJIOTUYECKAs) IPAKTUKA

44. ITIpou3BoCTBEHHAs MPAKTUKA: HAyYHO-HCCIIEI0BaTENbCKas paboT

45. Ilpon3BoacTBEHHAs! MPAKTUKA: IPEAIUIIOMHAs PaKTUKa

46. I'ocynapcTBeHHas UTOTOBAs aTTECTAIlMs: TIOJrOTOBKA K MPOLEAYPE 3alIUThI U 3alIUTa BHIITYCKHOM
KB (PUKAIIMOHHOH paboThHI

47. IlepeBoa HAYYHO-TEXHUYECKOW JTUTEPATYPHI

48. I'paxk1aHCKas 3alUTa B UYpe3BbIYAMHBIX CUTYaLUAX

Bxomsanux B OOIl mo manpasnenuto moarotoBku 18.03.01 Xumuyeckass TeXHOJIOTHs, TPODUITH
TexHoI0rHsl HeOPraHMYeCKHX BeleCTB, BBINOJHEHBI B BUIE OTIEIbHBIX JOKYMEHTOB, SBIISIOIIMXCS
HeoTheMiIeMol yacTero nanaou OOIT.

11 PABOYAS TIPOT'PAMMA BOCIIMTAHUA

Pabouass mporpamma Bocnutanwus, Bxoasmas B OOIl mo wanpaemenuio moarotoBkm 18.03.01
Xumuyeckasi TexHoJorusi, npodguir TexHoJ0rus HeOpraHMYeCKUX BelIeCTB, BHITIOJHEHAa B BUJE
OTJIENTLHOTO JJOKYMEHTA, SIBJISIONIET0Cs HEOTheMiieMoi yacThio 1anHoi OOII.

12 KAJJEHJIAPHBIM IVIAH BOCIUTATEJIBHOM PABOTBI
Kanennapusiii man BocnutatenbHOM paboThl, Bxomsmmii B OOIl mo HampaBieHHIO MOATOTOBKH

18.03.01 Xumuueckast TeXHOJIOTHsA, TpoduiIb TexXHOJI0rns HeOpraHU4eCKMX BellecTB, BHINOIHEH B BUJIE
OTJIENTLHOTO JJOKYMEHTA, SIBJISIONIEroCs HeOTheMiieMoi yacThio ranHoi OOII.
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