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1 OBIIUE IMOJIOKEHU S

1.1 OcHoBHass mnpodeccHoHAIbHAS o0pa3oBaTejbHAasi TMPOrpaMMa BbICIIET0
0o0pa3oBaHusl — MPOrpaMMa MOJAroTOBKHU 0aKaJIaBpoB (Jajiee — mporpaMmma 0akajgaBpuara,
OOIl oOakajaBpuara), peamusyemas (eacpalbHbBIM TOCYJAapCTBEHHBIM  OIOKETHBIM
0o0pa3oBaTeNbHBIM  yUPSXKICHHEM  BBICHIETO  OoOpazoBaHuss  «POCCHIICKMIT  XHMHKO-
TexHoJornueckuit ynusepcurer umenu J[.MI. MenzaeneeBa» B COOTBETCTBHH C (pelepabHBIM
rOCY/IapCTBEHHBIM 00pPa30BAaTEIbHBIM CTAHIAPTOM BBICHIETO OOpa3oBaHUs — OakalaBpwar IO
HampaBiaeHuto moarotoku 18.03.02 «JHepro- u pecypcocOeperaioinme Mnpouecchl B
XHMHYECKOH TeXHOJOrnu HePTeXHMUHM M OHOTEXHOJOTHW», mnpodmwib «PanuoHalbHOE
HCIO0JIb30BAHME CHIPbEBBLIX M JHEPreTHYeCKHX PecypcoB», MPEACTaBIseT cOOOM KOMILIEKC
OCHOBHBIX XapaKTePUCTHK 00Pa30BaHUS U OPTAHU3AIMOHHO-TICJaTOTHYECKUX YCIOBUM, KOTOPBIN
MpEJICTaBJICH B BUJE y4yeOHOIO IiaHa, KaJleHAapHOro yuyeOHoro rpaduka, paboyux mporpamm
JUCIUIUIMH  (MOJIyJiel), OIEHOYHBIX W METOJWYECKUX MaTepuayioB, pabodell MporpaMMbl
BOCIHUTAHHUS, KaJICHAApHOIO IJIaHa BOCIUTATENbHOM paboThl, (hOpM aTTeCTallUU.

1.2 HopMmaTuBHBIEe JOKYMEHTHI /sl pa3padoTku NporpaMMmbl OakajaBpuara 1o
HaNpPAaBJIEHUIO MOATOTOBKH COCTABJISIIOT:

— denepanbHbIii 3akoH 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit
®enepanuny;

- [Tpukaz Munobpuayku Poccum ot 07.08.2020 r. Ne 923 «OO6 yTBepKIeHUH
denepanbHOrO TOCYIapCTBEHHOIO 00pa30BaTENbHOTO CTaHAApTa BBICHIETO OOpa3oBaHUs —
OakamaBpuat 1o HampasiieHuto moarotopku 18.03.02 «JHepro- u pecypcocoeperaioinue
npouecchl B XUMHUYECKOH TeXHOJI0ruu He)TeXuMuH U Ouorexnosorum» (naiee — ®I'OC BO
— OakanaBpuar mo HampasieHuto moarotoBku 18.03.02 «Juepro- m pecypcocOeperaiommue
npouecchbl B XHMHYECKOl TeXHOJIOrnH HepTeXUMHH ¥ OHOTEXHOJIOTHHY);

. [Tpuka3 MunucTepcTBa HAyKH U BbIcIIero oOpa3oBanus Poccuiickoit @enepannu
or 06.04.2021 Ne 245 «O06 yrBepxkaeHun [lopsiaka OpraHM3allid W OCYIIECTBICHUS
00pa3oBaTeNbHON JEATENBHOCTH M0 00pa30BaTENbHBIM MPOTPaMMaM BBHICIIETO OOpa30BaHUS —
nmporpaMMam OakajiaBpuaTa, mporpaMMaM CIeIHaInTeTa, IPOrpaMMaM MarucTpaTyph»,

- [Tpodeccuonanpuspiii crannapT «CrenuaaucT Mo HAyYHO-MCCIEIOBATEIHCKUM U
OTIBITHO-KOHCTPYKTOPCKUM pa3paboTKaM», YTBEP:KIEHHBIA MpHKa3oM MHHHCTEpPCTBa Tpylda U
conumanbHoi 3ammThl Poccuiickoit @enepanuu ot 04.03.2014 Ne 121 H;

— Ilpuka3 MunucrepctBa oOpa3oBanusi U Hayku P® ot 23.08.2017 Ne 816 «O6
yTBepxkAcHUH [lopsaka MPUMEHEHHUS OPTaHU3alUsIMU, OCYIICCTBIISIONMMMU 00pa30BaTEIIBHYIO
JESTENIbHOCTD, JJIEKTPOHHOTO OOYYEeHHMsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH MpHU
peanmzanuu  00pa30BaTENbHBIX MporpaMM» [DIeKTpoHHBIM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO0%E8S%EA
YEQ%ET7/ (nata oopamenus: 09.03.2022);

— Ilpuka3 MunucrepctBa Hayku M Bbiciiero oOpazoBanusi Poccuiickoit ®denepauuu,
MunucrepctBa npocsemieHus Poccuiickoit ®epeparmu ot  05.08.2020 Ne 885/390 «O
MPaKTUYECKOW TMOATOTOBKE OOydammmxcs» [DneKkTpoHHBIM pecypc]. Pexum  pocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDoc=1/
(mara obpamienus: 09.03.2022);

— Ilonoxenne 00 opraHu3alMi ¥ KCIOJB30BAaHUM DJIEKTPOHHOTO OOy4YyeHus u
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH MPU peann3aii 00pa3oBaTeIbHBIX IPOTPAMM B
denepalbHOM TOCYJAapCTBEHHOM OIOKETHOM 00pa30BaTEIbHOM YUPEKICHHH  BBICIIETO
oOpa3zoBanus «Poccuiickuii XUMHKO-TeXHOJIOTHYeckuii yHuBepcuteT umenu /.M. Menneneesay,
npuHsaToe pernieareM YueHoro coseta PXTY um. JI.U. MenaeneeBa ot 27.03.2020 mpotoxoi Ne
9, BBeneHHOE B JelicTBUE MpHKa3oM u.0. pektopa PXTY um. [I.1. MenneneeBa ot 27.03.2020
Ne 29 o [DnexTpoHHBIT pecypc]. Pexum JIOCTYyTIA:
https://muctr.ru/upload/university/departments/uu/local _doc/ITonoxxkenne_0uIOT.pdf (mata
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obpamienns: 09.03.2022);

— Ilonoxenne o0 TmpakTUYECKOW MOATOTOBKE oOydaroumxcs B (enepaibHOM
roCy/IapCTBEHHOM  OIOJKETHOM 00pa30oBaTEeIbHOM  YUPEXKJICHHWU BBICHIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TEXHOJIOTUYECKH yHuBepcuteT umenu .M. Menneneesa», npunsaroe
pemeruem Yuenoro coBera PXTY um. [[.1. MenaeneeBa ot 25.11.2020, nporokon Ne 4, BBesieHO
B JeiicTBre npuka3oM u.0. pekropa PXTY um. JI.U. Menneneea ot 26.11.2020 Ne 117 O
[DneKTpOHHbIN pecypc]. Pexum JIOCTyTa:
https://muctr.ru/upload/university/departments/uu/local_doc/ITonoxenne%200%20npakTudeckoi
%?20mnoaroroske.pdf (mara oopamenus: 09.03.2022);

I[Ipy ocBOGHMHM JUCHMIUIMH © MNPAKTUK CTYACHTHI JIOJDKHBI ~ HCIHOJB30BaTh
uH(pOpMallMOHHBIE U MH(POPMAIMOHHO-00pa30BaTEIbHbIE PECYpPChl CIEAYIOIIUX IOPTAJIOB U
CalTOB:

— Cucrema QenepalbHbIX  00pa3oBaTeNbHBIX MmOpTaioB. CHcTeMa  OTKPBITOTO
obpazoBanus. Koncanrunarossiii neatp MOC OO PO [DnexTponnsliii pecypc]| — Pexxum gocryna:
http://www.openedu.ru/ (mata o6pamienus: 09.03.2022);

— HWudopmanmonnas cucrtema «EIMHOE OKHO JTOCTYIa K 00pa30BaTeIbHBIM PECYpCamy.
URL.: http://window.edu.ru/ (mata o6pamenus: 09.03.2022);

— O3IIO0: coorBercTBUe TpeboBanusiM OI'OC [DnexTpoHHBIN pecypc]| — Pexxum nocryna:
http://fepo.i-exam.ru/ (mata oopamenus: 09.03.2022).

1.3 O6mas xapakTepUCTHKA MPOrpaMMbl 6akaiaBpuaTa

Lesabio nporpaMMbl 6aKaJaBpUaTa sBISICTCS CO3aHHE I 00YJaIOUINXCS yCIOBUHM IS
npuoOpeTeHus: HeoOXOUMOTO Il OCYUIECTBICHUS MPOPECCHOHATBHON NESTEIILHOCTH YPOBHS
3HaHUH, YMEHHH, HAaBBIKOB, ONBITA JEATEIHHOCTH W TIOATOTOBKM K 3allUTE BBITYCKHOM
KBATM(UKAIIMOHHON PabOTHI.

[Tonyyenue oOpazoBaHusi MO 00pa3OBATENbHOW IMpOrpaMMe BBICIIETO O00pa3oBaHUS —
nporpamMMe OakajlaBpuara JOIyCKAaeTCsl TOJbKO B 0Opa3oBaTEeIbHON OpraHM3allMi BBICIIETO
00pa3oBaHus U HAYYHOM OpraHu3anuu (Jajiee — OpraHu3aIms).

OOyuenne 1o o00pa30BaTENbHOM MporpaMMme BBICHIETO OOpa30BaHUS — IMpPOrpaMMme
OaxanaBpuata B 0oOpa3oBaTeIbHOM OpraHM3allly OCYIIECTBISAETCS B O4YHOM (opMe oOydeHus.
O60bem mporpammbl OakanaBpuaTa cocTaBiseT 240 3aueTHBIX eAMHHUIl (Hanee — 3.€.) BHE
3aBHCUMOCTH OT ()OpMBI O0yUYEHHS MMPUMEHSEMBIX 00pa30BaTEIbHBIX TEXHOJOTHH, peaTn3aliu
nporpaMMbl  OakajaBpuaTa C HCHOJIB30BAHMEM CETE€BOM (OpPMBI peaju3alMy IMPOrpamMMbl
OaxanaBpuaTa 10 UHAMBHUIYyaJIbHOMY Yy4€OHOMY ILIaHy.

O06wem nporpammsl OakajgaBpuaTa, peain3yeMbli 3a OAWH Y4eOHBIN T0Jl, COCTABISET HE
6onee 70 3.e. BHE 3aBUCHUMOCTH OT (OpMbI OOYUEHHs, NPUMEHSEMBIX OOpa30BaTEIbHBIX
TEXHOJIOTUH, peaJn3allui NporpaMMbl OakajaBpuaTa C MCIIOJIB30BAaHUEM CETEBOW (OpMBI,
peanu3zany  Oporpammbl  OakajnaBpuara IO WHIMBUIYyaJbHOMY YydeOHOMY IUIaHy (3a
UCKJIIOUEHHEM YCKOPEHHOTo 00yueHHsl), a IpH YCKOPEHHOM o0yueHuH - He 6oee 80 3.e.

Cpox nomydyeHust o0pa3oBaHus 10 MporpaMMe OakajiaBpuara:

- B OuHOW (opme oOyuyeHMs, BKIIOYAss KAHMUKYJbI, IPEIOCTABISIEMbIX MOCTe
MPOXOXKJICHHUS TOCYIapCTBEHHON HTOTOBOM aTTECTAIlNH, COCTABISET 4 TO/1a;

- pyu 00Y4YEeHUH 10 UHAUWBUAYAIILHOMY y4eOHOMY IUIaHy MHBaIHI0B U jul ¢ OB3
MOXXET OBITh YBETWYEH IO WX 3asABJICHUIO HE Oojiee yeM Ha 1 TOoj MO CpaBHEHHUIO CO CPOKOM
NOJy4eHHUs1 00pa30BaHMsl, YCTAHOBICHHBIM Ul COOTBETCTBYIOLIEH (popMbl 00yueHus.

[Mpu peanuzammm mporpamMmbl  OakamaBpuara OpraHu3alus BIpaBe MPHUMEHSTh
3JIEKTPOHHOE 00y4YeHHe, TUCTAHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH.

Peanmzanus mporpaMmel OakanaBpuarta ¢ MPUMEHEHHEM UCKITIOUYUTEIHFHO 3JIEKTPOHHOTO
00y4yeHHsI, AMCTAaHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTUI HE JOMYCKACTCS.

DneKTpoHHOE 00yUeHHe, TUCTAaHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOIOTHH, TPHMEHSIEMBIX
npy 00y4eHUN UHBAJIUIOB U JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbsI (JlaJiee MHBAINIBI
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u muua ¢ OB3), nommkHBI npegycMaTpuBaTh BO3MOXKHOCTH NpHeMa-Tiepeaadyn MHGopMaluu B
JOCTYIHBIX JUISl HUX (hopMax.

Peanuzanmust nporpammbl  OakanmaBpuara — ocymiectBisiercss  OpraHuzanmei  Kak
CaMOCTOSITENIbHO, TaK U TIOCPEJICTBOM CETEBOH (DOPMBI.

OOpazoBarenbHasi JEATEIBHOCTh 10 MporpamMme OakajaBpuara OCYIIECTBISETCS Ha
rOCyIapCTBEHHOM s3blke Poccuiickoil ®enepauuu, €Cild HWHOE HE OIPEAEIEHO JIOKAJIbHBIM
HOPMAaTHUBHBIM aKTOM OpraHM3aIlH1H.

CtpyKTypa nmporpamMmbl BKIIOYAET CIEAYIOIUE OJOKH:

- brok 1 «/lucuurmiuHbl (MOTYIIN)»
- bnok 2 «IIpakTtuka»
- biok 3 «"'ocynapcTBeHHass UTOrOBasi aTTECTALIUS

CTpykTypa nporpamMmbl 0akajaBpuara

CrpykTypa nporpaMmMbl 0akajiaBpuaTa OOBem mporpamMmbl OakanaBpuaTa
u ee OJIOKOB B 3.€.
brnox 1 JucuumiuHel (MOLysn) He menee 180
biok 2 [TpakTHka He menee 15
bioxk 3 I'ocynapcTBeHHasi HTOrOBas aTTeCTalus He menee 6
O06BeM nporpamMmbl OakaaBprara 240

IIporpamma GakanaBpuaTa AOJKHA 00€CHIeUUBaTh PeaIH3aluio JUCHUIUIMH (MOIy e ) 1o
¢mrocopun, wucropunm (ucropun Poccum, BceoOwmedl HCTOPUH), HWHOCTPAHHOMY SI3BIKY,
0€30I1aCHOCTH KHU3HEIeATeNbHOCTH B pamMkax bioka 1 «/lucuuminnel (Mogymnm)».

[Iporpamma GakanaBpuaTa 10JbKHA 00€CTIEUMBATH PEATU3AMIO JUCIUILUIUH (MOIYJICH) 110
(bu3nUecKoil KynbType U CHOpTY:

B 00beMe He MeHee 2 3.€. B pamkax biioka 1 «/lucuumianasl (MOIYIH)»;

B 00beMe He MeHee 328 akaJeMHUYeCKHX 4acoB, KOTOPbIE SBIISAIOTCSA 00s3aTeIbHBIMU IS
OCBOEHUS, HE TIEPEBOASATCS B 3.€. U HE BKJIIOYAIOTCS B 00BEM ITPOrpaMMBbl OakanaBpuaTa, B paMKax
AJIEKTUBHBIX TUCHMIUIMH (MOAYJIei) B 0UHON (hopme 00ydeHusl.

Huctunnuasl (Paznensr) mo ¢gu3nyueckol KyJIbType U CIIOPTY Peau3yloTcs B MOPSIKE,
ycraHoBiieHHOM Opranuzanueit. s mun ¢ OB3 opranuzanus yctaHaBIMBaeT 0COOBINA MOPSIOK
OCBOEHUS JUCIUIUIMH (MOJyJeil) mo (Gu3nueckoil KyJbType U CHOPTY C YYETOM COCTOSHUS UX
3nopoBbs (https://www.muctr.ru/sveden/ovz/).

B brnok 2 «IIpakTika» BXoaaT yueOHas M NMPOU3BOJICTBEHHAs MpaKTUKa (Jajee BMecTe -
MPAKTHKH).

Tunsl yueOHOM NpaKkTUKa: 03HAKOMUTEIbHASI TPAKTUKA.

Tunbl NpPOU3BOJICTBEHHOM NPAKTUKU: TEXHOJIOTMYECKas (IIPOEKTHO-TEXHOJIOTHYECKas
IIPAKTHKA); HAYYHO — UCCIIeIoBaTeNbCKas paboTa; NpeAUIIIOMHAS.

Opranu3anus yCTaHaBIMBAeT O00bEMBbl NMPAKTUK KaXKJOTO THIA M BIIPaBE YCTAaHOBUThH
JOTIOTHUTEIbHBINA THM (TUIIBI) y4eOHOM U (MJIH) POU3BOJCTBEHHON MPAKTHK.

B bnok 3 «l'ocynapcTBeHHas HTOroBasi aTTeCTalUs» BXOJINT:

- BBIIOJHEHWE, TMOJArOTOBKAa K MpOIenype 3alluThl M 3alUTa BBITYCKHOU
KBaJTM(PHUKAIIMOHHOMN paboThI.

IIpu pa3paborke mporpaMMmbl OakamaBpuata oOydaromMMcs — oOOecredrnBaeTcs
BO3MOXKHOCTh OCBOCHHS 3JEKTMBHBIX JUCHMIUIMH (MOAynel) M (aKyIbTaTUBHBIX JUCLUUIIINH
(Momyneit).

@dakynbTaTUBHBIE JUCHMIUIMHBI (MOIYJIM) HE BKIIOYAIOTCS B OOBEM MPOTrPAMMBI
OakanaBpuara.

B pamkax mnporpamMMel OakamaBpuara BBIICISAIOTCA OOs3aTeNbHAs 4YacTh M 4acTh,
bopMupyemasi yuacTHUKaMHU 00pa30BaTeIbHbIX OTHOILIEHUH.
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K o0s3aTenpHOM YacT mMporpaMMbl OakajgaBpuaTa OTHOCSTCS JUCIUTUIMHBI (MOIYJIH) U
OpaKkTUKH, obecnednBaiomye (GopMupoBaHUE  OOIIETTPO(ECCHOHANBHBIX  KOMIIETEHIIHIA,
onpexaensieMbix @I'OC BO.

B 00s13aTenbHY 0 9acTh TPOrpaMMbl OaKajgaBpraTa BKIFOYAIOTCS, B TOM YHCIIE:

JTUCIUTIINHBI (MO ), Yka3zaHHble B IyHKTe 2.2 ®I'OC BO;

JTUCIUIUIMHBL (MOAYIH) TO (PU3UYECKOW KyIbType WU CIIOPTY, pealu3yeMble B PaMKax
broka 1 «Jluctunauabl (MOILYIIN ).

JucuumiuHel (MOAYJIH) M IPAKTUKH, obecrednBaronme (GOpMUPOBAHIE YHUBEPCATBHBIX
koMmriereHnmii, omnpeaensemx @PI'OC BO, a Taxke mnoppecCOHANbHBIX KOMIICTECHIINMH,
ompezaensieMbix OpraHusanuell CaMOCTOSITENIbHO, MOTYT BKIIIOUAThCS B 00S3aTENBHYIO YacCTh
nmporpamMmbl OakajgaBpuata U (WJIM) B 4acTh, (OPMUPYEMYI0 ydaCTHUKaAMHU 00pa30BaTEIbHBIX
OTHOULIEHUM.

O6beM o0s3aTenbHOM yacTu 0e3 yyera o0bemMa rocyapCTBEHHOM UTOTOBOM aTTecTalluu
JIOJKEH COCTaBIATH He MeHee 60 mporeHToB 001ero oobemMa nporpaMmmsl OakanaBpuara.

Opranu3zanus I10JKHA IPEeJoCTaBIsaTh MHBaIUAaM U junaMm ¢ OB3 (1o ux 3asBiieHUI0)
BO3MOXXHOCTh OOYYCHHsI IO MporpaMMe OakajaBpuaTra, YYHUTHIBAIOMICH OCOOCHHOCTH WX
NCUXO(U3UUECKOTO Pa3BUTHSA, WHIUBUAYAIbHBIX BO3MOXHOCTEH W TMpPH HEOOXOIUMOCTHU
o0ecreunBaroIe KOPPEKITUIO HAPYIICHUH Pa3BUTHUS U COITUATBHYIO aJalTAIIMIO YKA3aHHBIX JIHII.

1.4 TpeGoBaHuA K NOCTYNAOIIEMY

TpeGoBanust K mHOCTyMAKOUIEMy ONpEAESAOTCS (eaepanbHbIM 3aKOHOJATEIbCTBOM B
obmacti oOpaszoBanusi, B ToM uyucie llopsakom mpuema Ha oOydeHHe MO 0O0pa3OBaTEIBHBIM
nporpaMMaM BbICIIEro 0Opa3oBaHUS — IporpaMMaM OakalaBpuaTa Ha COOTBETCTBYIOIIMN
y4eOHBIN IO/,

2 XAPAKTEPUCTHUKA MPO®PECCUOHAJIBHOM JEATEJIBHOCTH
BBIITYCKHHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 OOnactpb mnpodeccHoHaNbHOW JAesaTenbHOCTH U cdepa NpodeccHOHATBHON
JIeATeTLHOCTH BBIMYCKHUKOB, ocBouBIINX OOII 6akanaBpuara, BKIIOYAET:

40 CkBo3Hble BBl MPOPECCHOHATIBHON AEATENIbHOCTH B MPOMBIIITIEHHOCTH (B cdepe
OpraHu3alliyi U MPOBEICHUSI HAYYHO-HCCIIEI0BATEIBCKUX M OMBITHO-KOHCTPYKTOPCKUX padoT B
00J1aCTH HEPro- 1 pecypcocOeperarnmx MpoLueccoB B XMMUYECKOH TEXHOJIOTUH, HePTEXUMUU
Y OMOTEXHOJIOTHH).

BBIMyCKHUKHM MOTYT OCYLIECTBIIATh HPOPECCHOHATBHYIO JESATEIBHOCTh B APYIHX
o0nacTtsx npodeccrnoHalbHON AesTeNbHOCTH U (WH) chepax mpodeccnoHanbHOM 1eITeIbHOCTH
IPU YCIOBUU COOTBETCTBUS YPOBHS MX 00pa30BaHMs U MOITYYEHHBIX KOMIETEHIIUH TpeOOBaHUAM
K KBaIH(UKAIIMN paOOTHUKA.

2.2 Tunel 3ama4 ¥ 3a7a4d Npo(ecCHOHATBHON NEeATENbHOCTH, K KOTOPBIM TOTOBSITCS
BBIMTYCKHUKH B pamkax ocBoeHus OOII GakanaBpuara:

- Hay4YHO-HCCIIe10BaTeIbCKUE (OCHOBHOM);

- TEXHOJIOTUYECKHE.

2.3 OObekTamu MpodeccuOHANBHON JesSTENbHOCTH BBIMYCKHUKOB, ocBouBIInX OOII
OakanaBpuarTa, WM 00J1acThiO (00IaCTIMU) 3HAHUS SIBJISIOTCS

MPOLIECChl M amnmapaThl XHUMHYECKON TEXHOJOTHH, HEPTEXUMUU U OUOTEXHOJIOTHU;
IMPOMBIINIJICHHBIC YCTAHOBKH, BKJIOYasd CUCTEMBI aBTOMATU3HUPOBAHHOT'O YIIPABJICHUA, CHCTCMbI
ABTOMATU3UPOBAHHOTO  TPOEKTUPOBAHUS; aBTOMATHU3MPOBAHHBIE  CHUCTEMBI  HAayYHBIX
HCCH@HOB&HHﬁ; COOPYKEHUA OYUCTKH CTOUYHBIX BOJ Y Ta30BBIX BBI6pOCOB, nepepa60TK1/I OTXOJ0B,
YTUIU3ALUN TETUIOPHEPTEeTHUYECKUX MOTOKOB M BTOPUYHBIX MAaTE€pPHAlIOB; METOJBI M CPENCTBA
OLOCHKHN COCTOSHUA 01<py>1<a}omel71 Cp€abl MU 3allUTbl €€ OT AHTPOIIOICHHOI'O BOS}IGﬁCTBHH;



CUCTEMBbI HCKYCCTBCHHOI'O HHTCIJICKTA B XUMHYCCKOM TE€XHOJIOTHH, He(bTeXI/IMI/II/I u
6I/IOT6XHOHOFI/II/I; ﬂeﬁCTBYIOIHHe MHOT'0aCCOPTUMCHTHBIC ITIPONU3BOJACTBA XUMHYECKOM M CMEXKHBIX
0Tpacnel71 IIPOMBIIIJICHHOCTH.

3 CTPYKTYPA IPOI'PAMMbI BAKAJIABPUATA

Conepxanvie W opraHm3anus oOpa3oBaTelibHOro mporecca npu peanusamun  OOIT
BBICIIETO OOpa3oBaHMs — OakanmaBpuaTr 1o HampasieHuto noarotoBku 18.03.02 «Iuepro- m
pecypcocOeperamomue Mnpoueccbl B  XMMHUYECKOH  TeXHOJOruM HedprexumMum WU
OMOTEXHOJIOTHM PETIIAMEHTUPYETCS:

—y4eOHBIM TUTAHOM;

—KaJIeHIapHBIM Y4eOHBIM TpapUKOM;

—paboyumMu IporpaMmMaMu JUCIUTIINH (MOTyJIeH );

—paboYrMU IPOTrpaMMaMH MPaKTHK;

—IpOrpaMMOii TOCYJApCTBEHHON HTOTOBOM aTTECTAIlNH;

—(pOoHaMH OLIEHOYHBIX CPEJICTB;

—METOIMYECKHMHU YKa3aHUsAMU 110 cooTBeTcTBYMoMmEeH OOIT;

—paboueli mporpaMMoii BOCITUTaHUS;

—KaJICHJApHBIM TJIAHOM BOCIIUTATEIBHON pabOTHI.

3.1 YueOHblii ni1an

VYueOnsiii miian OOl 6akanaBpuarta BKIIIOUAET NEpEeUEHb AUCLMILINH (MOYJIEH ), IPaKTHUK,
aTTECTAllUOHHBIX HCIBITAHUN NPOMEXYTOYHOM M TOCYJapCTBEHHOHM MTOTrOBOW aTTeCTalluu
00y4aromuxcsi, Ipyrux BUJOB Y4eOHOH AEATENBHOCTH C YKa3aHHEM HX O0beMa B 3a4€THBIX
€IMHUIIaX, 0CIeI0BATEIbHOCTH U paclpeeeHus 10 nepruoaM o0ydeHUs; BblIenseTcs: 00beM
KOHTAKTHOW paboThl OOydarommxcsi ¢ mpernojaaBarteneM (MO BHAAM YYEeOHBIX 3aHATHIA) U
CaMOCTOSITENIbHOW paboThl 00ydYaroLIMXCs B aKaJeMHUYECKHX (acTpOHOMHYECKUX) yacax. [lis
KaXI0M TUCIMIUIMHBI (MOJYJIs) M TIPAKTUKU YKa3biBaeTcs (popMa MpOMEKYTOUYHOU aTTeCTaIliH
oOyJaromuxcs.

VY4eOHblii 11aH NpeACTaBICH B MPUIOKEHHUH.

3.2 KanennapHblii yueOHbIH rpaduk

[TocnenoBaTenbHOCTh pealn3alliy MPOrpaMMbl OakalaBpHara MO TOAaM M CeMecTpam
(BKITFOUAs TeOpEeTHUYECKOE 00YUCHHUE, MPAKTUKHU, TPOMEKYTOUHBIC U TOCYIAPCTBEHHYIO HTOTOBYIO
aTTeCTalluy, KaHUKYJIbI) IPUBOJUTCS B KaJIeHAApHOM y4eOHOM rpaduke.

Kanennaphslii yueOHbIN rpad vk npeacTaBieH B NPUIOKEHHUH.

3.3 PaGouue mporpaMmbl TUCHHIJIMH (MOAYJI€ei)
B OOII OakanaBpuata B NPHIOKEHUU TPEICTaBIECHH Bce pabouyue MporpamMmbl
JTUCIUTITUH (MOJTyJIeH).

3.4 Padoune mporpaMMbl NPaKTHK

OOII GakanaBpuara rnpeaycMaTpuBaeT JOCTATOUHBIN U (POPMUPOBAHUS, 3aKPETUICHHS 1
pa3BHUTHUS TPAKTHUYSCKUX HABBIKOB U KOMIIETCHIIMI 00beM MpakTUKU. [IpakThKa mpencTaBiseT
co00#1 BHI y4eOHBIX 3aHSATHH, HEMOCPEICTBEHHO OPHEHTHPOBAHHBIX Ha MPOQECcCHOHAIBHO-
NPaKTHYECKYI0 TOATOTOBKY oOyuaromuxcsi. [IpakTuka 3akperisier 3HaHUS UM YMEHWUS,
npruoOpeTaeMple 00yJYalOIIMMHUCS B PE3YJIbTaTe OCBOCHHS TEOPETUIECKUX KYPCOB, BBIPaOaThIBACT
NPaKTHYECKHE HAaBBIKM W CIOCOOCTBYET KOMIUIEKCHOMY (OPMHUPOBAHUIO YHHBEPCATbHBIX,
o01menpodeccnoHaNbHBIX, MPOPECCHOHATBHBIX KOMIETEHIMH oOydJarommxcs. IIporpammer
NPAKTHK MPUBECHBI B MPHIOKCHUH.

[Mpu peanuzannu OOII GakanaBpuara MpeaycMaTpUBaOTCS CIIEAYIOIIUE BUABI TPAKTUK:

—yuebHasi;



—IIPOU3BOACTBCHHAA.

3.4.1 YyeOHasi npaKkTHKA

Tun npakTUKKU: 0O3HAKOMUTEIbHAS.

3amaueld MPAaKTUKH SIBISCTCA TOJYYCHHE TEPBUYHBIX MPO(ECCHOHATBHBIX YMEHHH H
HaBBHIKOB, B TOM 4YHCJI€ TEPBUYHBIX YMEHUW M HABBIKOB HAYYHO-HCCIIEIOBATEIHCKON
nestenpHocTH. [IpakTthka ocymectBiusercs B PXTY wum. JI.W. MenneneeBa Ha Kadenpe
MeMOpaHHOW TEXHOJIOTUU. PYKOBOJICTBO MPAaKTHKOW OCYILECTBIISIET MpemnojaBareib Kadenps
MEMOpaHHOW TEXHOJIOTHH, TEXHHUECKYIO MOJACPKKY OCYIIECTBISIOT MHKCHEPHO-TEXHUICCKUN
MEPCOHAI IO Y4eOHOMY TTPOIIECCY.

3.4.2 Tlpou3BoacTBeHHAs MPAKTUKA

Tun npakTUKK: TEXHOIOTHYECKas (TPOSKTHO-TEXHOJIOTHIECKas).

3ajauell MPAKTUKU SIBISICTCS MIPAKTUYECKOE 3aKPEIUICHUE U YriayOJeHue MOJTYyYEHHBIX B
VHUBEPCUTETE 3HAHWUW IO  BOMPOCAM  HCIIOJB30BAHMS  BBIYMCIMTEIBHOH  TEXHUKH,
WH()OPMAIIMOHHBIX TEXHOJOTUN U CHCTEM, IPUMEHSEMBIX Ha MPEANPUITUIX U B OPraHU3ALUSX,
M3Yy4YEeHHE MaTeMaTH4eCKOro, MPOrpaMMHOr0, anmnapaTHOro U MH()OPMALMOHHOTO OOecTeueHUs
VOPABJISIIONIMX CHUCTEM PA3IMYHOTO YPOBHS M HA3HAUCHHUS, a TaKXKe TIOJyYeHHE OIbITa
npoecCHOHANBHOM JEeATENbHOCTH, MNPUOOpeTeHHe o0y4aeMbIM OIbITa B HCCIEIOBAHUU
aKTyaJlbHOH npukiaaHoi npobnemsl. [Ipaktuka ocymectsiusercs B PXTY um. [I.M1. Menneneena
1 (WIKM) Ha IPEANPUITHSIX, C KOTOPBIMHU 3aKTFOUYSHBI JOTOBOPHI O MPAKTUYECKOM MOTOTOBKE.

[IpakTka TPOBOAUTCS B OJHOM M3 TOJpa3CICHUN HA3BAHHBIX MPEANPHUATUN WU
OpraHu3alyii, B 4UCIO0 KOTOPBIX MOTYT BXOJUTH: OTAEIbl MH(GOPMAIMOHHBIX TEXHOJOTUH U
undopmaruzanuu; IT-rexnonoruit; apromaruzanuu; otaensl ACYII u ACY TII;, unxenepHsie
HEHTPbl HMH(POPMAIIMOHHBIX TEXHOJIOTHH; BBIYMCIUTENIbHbIE M HAayYHO-HCCIIEAOBATEIbCKUE
LEHTPBHI.

3.4.3 IIpon3BoacTBEeHHAS MPAKTHKA

Tun npakTuku: HAy4HO-UCCIIE0BaTENbCKask paboTa.

3ajadyeil HaydyHO-MCCIENI0BAaTENbCKOW pabOTBl  SBJISETCS H3YYEHHE KOHKPETHOIO
IOPOM3BOJICTBEHHOTO Ipollecca MO pe3yiabTaTaM BBIOPAaHHOIO OO0BEKTa Il Hay4yHO-
MCCJIEIOBATEIBCKON MM MPOEKTHOM JEeSTeNIbHOCTH; U3y4YE€HUE CUCTEMBI YIIPABIICHUS KaU€CTBOM
HPOAYKIMH, TEXHUKO-DPKOHOMUYECKHX IOKa3aTesei, MeponpusTHil o TeXHUKE 0€30MacHOCTH U
OXpaHe OKPYKAWIIeH cpeapl; NMpHOOpeTeHHE HEOOXOAMMBIX MPAKTUYECKUX HABBIKOB IS
BBITOJIHEHUS] BBITYCKHON KBanudukaunoHHOM paboTel. HayuHo-uccnenoBarenbckas pabota
ocymectrisiercss B PXTY um. JI.U. Menneneesa na Kadenpe meMOpaHHON TEXHOIOTUU U/UIU B
OIHOM U3 TMOApA3JEICHUN MPEANPHUATHS, OpraHu3allMi, C KOTOPBIMH  3aKJIIOUEHBI
COOTBETCTBYIOILIME JJOTOBOPBI O MPAKTHUYECKON MOJArOTOBKE, B YHCIO KOTOPBIX MOTYT BXOJUTH:
oTJeNbl MHPOPMAIIMOHHBIX TEXHOJIOTMH U MH(popMaTH3auuu; |T-TeXHOIOrui; aBTOMaTH3aIHH;
ornensl ACYII u ACY TII; uHXeHepHble UEHTpbl HH(DOPMALIMOHHBIX TEXHOJOTHI;
BBIUNCJIUTEIbHBIE U HAYYHO-HUCCIIEI0BATENBCKUE LIEHTPHI.



3.4.4 Tlpou3BoACTBEHHAS MPAKTUKA

Tun npakTUKu: MPEATUTUIOMHAS TIPAKTHKA.

3anayeil MpakTUKK SBJISETCS MaKCUMalbHOE MPUOIMKEHNE K BBIIOJIHEHUIO BBITYCKHOM
KBAJTM(HUKAIIMOHHON paboThl, T.e. MOAPOOHOE 3HAKOMCTBO C O0BEKTOM WH(pOpMATHU3ALUHU, €ro
OCOOCHHOCTSIMH, Y3KMMH MECTaMH U HEeJO0CTaTKaMHu paboThl; cOOp HeoOxoauMoil uadopmanmu,
KOTopasi 3aTeM OyAeT HCIOJIb30BaHA TPH PEIICHUHM NPAKTHYECKONH WHXKEHEPHOW 3ajauu.
[Ipaktuka ocymectBisercs B PXTY wum. JI.1. MenneneeBa u (Wid) Ha TPEONPHUATHAX, C
KOTOPBIMHU 3aKJIIOUYEHBI IOTOBOPHI O MPAKTUYECKOM MOITOTOBKE.

[IpakTka MPOBOAMTCS B OJHOM U3 MOAPA3/EICHUNA Ha3BaHHBIX NPEINPUIATUNA WIH
OpTraHMW3aIyii, B YUCIO KOTOPBIX MOTYT BXOIUTH: OTAEIbl WH(POPMAIMOHHBIX TEXHOJOTUN U
unpopmaruzanuu; IT-rexnonoruit; apromaruzanuu; otaensl ACYII u ACY TII;, unxeHnepHsie
HEHTPbl HMH(POPMAIIMOHHBIX TEXHOJIOTHIA, BBIYUCIUTEIbHBIE M HAYYHO-UCCIIEIOBATEIHCKUE
HEHTPbI

Bribop MecT NpOXO0XKIEHUS NPAKTUK I JIMI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
3JI0pPOBbSl MPOU3BOJAUTCSA C YYETOM COCTOSIHUS 3[0POBBSI OOYYaromMXCs U TPEeOOBAHUSIMH IO
JIOCTYITHOCTH.

3.5 IIporpamma rocyaapctBeHHoii nTorosoii arrecranuu (I'MA)

[Iporpamma rocynapCcTBEHHONW HMTOrOBOM aTTecTanuu sBisiercs npuioxkeHuem k OOII
OakanaBpuara.

B rocynapcTBEHHYH0 HUTOrOBYIO AaTTECTAl[MI0 BXOJAT BBINOJIHEHUE, MOJArOTOBKA K
MPOLEAYPE 3AIUTHI U 3aITUTa BHITYCKHOW KBATH()DHUKAITMOHHON paOOTHI.

3.6 ®ona oueHouHbIX cpeactB (POC)

®dOC cozmaercss B coorBeTcTBUU ¢ TpeOoBanusMu DPI'OC BO s arrecranuu
0o0yJaromuxcsi Ha COOTBETCTBUE UX YUEOHBIX JOCTH)KEHHH TIOATAIHBIM TPeOOBaHUSM
coorBercTByromeit OOIl OakanaBpuaTta Ui NPOBEAEHUS TEKYILIErO OLIEHUBAHMS, a TakKkKe
MPOMEKYTOUHOM arrectanmu odydaronuxcsi. @OC sABISeTCS] COCTAaBHON YacThI0O HOPMATUBHO-
METOAMYECKOr0 00eCreueHus] CUCTEMbl OLEHKH KauyecTBa OocBoeHus obOydaroummucs OOII,
BxoauT B coctaB OOII 6akanaBpuara.

DOC — KOMIUIEKT METONYECKUX MAaTEPHUAIOB, HOPMUPYIOLIMX NPOLEAYPBI OLIEHUBAHUS
pe3ynbTatoB  OOyueHus, T.e. YCTAHOBJEHMS  COOTBETCTBUS  Y4E€OHBIX  JOCTHIKEHMI
3alJJaHUPOBAaHHBIM pe3yibTataM oO0ydeHus u TpebosaHusM OOIl OakanmaBpuaTa, paboumx
IIpOrpaMM AMCLMILINH (MOAYJIEN) U IPAKTHUK.

®OC chopMupoBaH Ha OCHOBE KITFOUEBBIX IPUHIIUIIOB OLIEHUBAHMS:

— BQJIUJHOCTU: OOBEKTHl OLEHKH JODKHBI COOTBETCTBOBATH IOCTABIIEHHBIM LEJISM
o0Oy4deHus;

— HAJEXHOCTHU: HCIIOJIb30BAHUE €JUHOOOpA3HbIX CTaHAAPTOB U KPUTEPUEB IUId
OLICHMBAHMSI JOCTUKEHUM;

— 00BbEKTUBHOCTU: pa3Hble 00yJaroI1ecs T0JKHBI HMETh paBHbIE BO3MOKHOCTH JI00UTHCS
ycrexa.

®OC no gucuumHam, npaktukam, [ A nmpuBeneHsl B IpHII0KEHUH.

WHBannaaM U nuiaM ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbs (IO MX 3asBJIECHUIO)
MIPEIOCTaBIIsAETCS BO3MOXKHOCTh 00yueHust no OOII GakanaBpuara, yuuThIBaroIie 0COOEHHOCTH
UX TICUXO()M3UYECKOTO pa3BUTHS, MHIAMBUAYAIBHBIX BO3MOXKHOCTEH M, MpH HEOOXOIUMOCTH,
oOecrneunBaromiel KOPPEeKIHIO HApyIIEHUI pa3BUTHS U COLIMATIBHYIO aJanTallHIo.



3.7. Pabouasi nporpaMmMa BOCIMTAHUS

Pabouas mporpamMma BOCHHUTaHUS, pa3padOTaHHAs M yTBEP)KICHHAas 00pa3oBaTeIbHOMN
OpraHM3alMeii, ONpeAensieT KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OCYLIECTBISIEMOH B
00pa3oBaTeNbHONW OpraHU3allMy BOCIHUTATENBHONH pPabOThI MO COOTBETCTBYIOIIEH OCHOBHOM
00pa3oBaTeIbHON IpOrpaMMme:

— 1IeJTb, 33/1a41, OCHOBHbIEC HAIPABJICHUS U TEMBI BOCIIUTATEILHON pabOTHI;

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

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

— mnokazaresnu 3((EeKTUBHOCTH BOCIUTATEIbHON PabOThl, B TOM YHCIE IUIAHUPYEMbIE
JIMYHOCTHBIE PE3YNbTAThl BOCIIUTAHUS, U HHBIE KOMIIOHEHTBHI.

3.8. KajenaapHblii I1aH BOCIIMTATEJILHOM PadoThI

Kanennmapuplii 1iaH BOCHUTATEIBHOM palOOThI, pa3pabOTaHHBIA | yTBEPKISHHBII
o0pa3oBaTebHON OpraHu3aluei, CoAepKUT KOHKPETHBIN MepeyeHb COOBITUM UM MEpONpUsATUI
BOCIIUTATEIbHOM HAIPABICHHOCTH, KOTOPbIE OPraHU3YIOTCS U IMPOBOJATCS 00pa30BaTEeNIbHON
opranuzanyeii M (WIM) B KOTOPHIX 0OOpa3oBaTeibHAs OpTraHU3alMs NPUHUMAET Yy4acTHe, B
COOTBETCTBUM C OCHOBHBIMU HAIPABJICHUSMHU U TEMaMH BOCHUTATEIbHOI pabOThI, BBIOpaHHBIMU
dbopmamu, cpecTBaMH U METOIaMHU BOCITUTAHUS B Y4€OHOM TO/LY HITH ITEPHOIe O0OyUCHHS.

4 PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbI BAKAJIABPUATA

CoBOKYNHBIN 0XHMJaeMbIi pe3yiabTaT oOpa3zoBaHus Mo 3aBepiieHUH ocBoeHus OOl
OakanmaBpuaTa ompejaesnsercs NpuoOpeTaeMbIMU BBITYCKHUKOM KOMIIETEHLUSMH, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHATh 3HAHUS, YMEHUS, HaBbIKM M JIMYHbIE KayecTBa B COOTBETCTBUU C
3a7jauaMu Mpo(hecCUOHAIBHON AEATEIbHOCTH.

B pesynbrare ocBoenuss OOIl OakanaBpuaTa y BBINYCKHUKA JOJKHBI OBITH
chopMHpPOBaHbI YHUBEpCAIbHbIE, 001IETTPO(hecCHOHAIBbHBIE U TPO(ECCHOHATbHbIE KOMITETEHIIHH.

Brimycknuk, ocouBmmii OOII, nomkeH 00manath cneayronMi KOMIETEHITUSIMH.

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

HanmenoBanue
Koa u HaumenoBanue Kon n HanMeHoBaHUEe HHIMKATOpa
KaTeropuu (rpymnbl)
YK Joctwkenus YK
VK
VK-1.1 3HaeT METO/IBI TIOMCKA,

KPpUTHYECKOIO  aHalu3a M CHUHTE3a
uH(poOpMallMy, TNPUMEHEHUS CHCTEMHOIO
YK-1. CriocobeH | moaxosna, OCHOBAaHHOIO HAa  HAayyHOM
OCYIIECTBIATh TOUCK, | MUPOBO33PEHMHM TMpPH  pElIeHWd  3ajad
KPUTHUYECKHUH aHaNu3 U | Mpo(ecCHOHANBHOM JesITeNbHOCTH;

cuate3 uHpopmanuy, | YK-1.2 VYmeer anammsupoBars 3aaady,
MIPUMEHSITD BbIJIEIIAs €€ 0Aa30BbIE COCTABIISIONINE;
CHUCTEMHBIHN moaxon | YK-1.3 VYmeer HaxomuTh M KPUTHYCCKU
TUISL pelIeHns | aHaJIU3UpOBATh uHpopMaluio,
MOCTABJIEHHBIX 337]ad | HEOOXOAUMYIO JUIsl PEILIEHUS TOCTaBJICHHOM
3aJa4H;

VK-1.4 Vmeer ompeneisiTb UM OLEHUBATH
BapHaHThl BO3MOYKHBIX PELIEHUH 33134y,

CucreMHO€E U
KPUTHYECKOE
MBILLIEHUE
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VK-1.5 Bnageer HaBbIKaMU pPacCMOTPEHHUS
BO3MOJKHBIX BapHaHTOB DELICHUs 3aaud,
OLICHMBAHMSI UX JIOCTOMHCTBA M HEJJOCTATKH.

Pa3zpaboTka u
peanu3aius MpoeKToB

VK-2. Crnocobex
OIpeseNATh Kpyr
3aJad = B paMKax
MIOCTaBJICHHOW LEJIN U
BbIOMpATh
ONTUMAJIbHBIE
CTIOCOOBI UX peIIeHus,
UCXOAS u3
JENCTBYIOLIUX
IIPABOBBIX HOpM,

UMEIOLIUXCA PECYPCOB
U OTrpaHUYEHUN

YK-2.1 3HaeT mpaBWIA WU
YCIIOBHOCTH npu BBITIOJTHCHUH
KOHCTPYKTOPCKOM TOKYMEHTAIIUU MPOCKTA,;
YK-2.2 3HaeT OCHOBBI
pacyera Ha MPOYHOCTh, IKECTKOCTh W
YCTOHYMBOCTh DJIEMEHTOB 000pYHIOBaHUS
XHUMUYECKOHN MPOMBINUICHHOCTH;

VK-2.3 3HaeT
TEXHOJIOTHYECKHE  pacueThl  aIapaTroB
XUMHYECKOHN MPOMBIIIUICHHOCTH;

VK-2.4 YMeer  ompenensrh
OXKHJAEMbIe PE3YJIbTAThl MPOCKTUPOBAHUS
JJIEMEHTOB ~ O0OPYZOBaHUS  XUMHUYECKOU
MIPOMBIIIIJICHHOCTH,

VK-2.5 YmMeer  omnpenensith
crocod pelieHuss KOHKPETHOM  3ajayu

NPOEKTa, BEIOMpAsi ONTUMAJIBHBIA CIIOCO0 U
UCXOAd W3 JCUCTBYIOIIMX TMpaBWI U
TPAaHUYHBIX YCIOBHHA TIPH  BBIIOJIHEHHU
MPOEKTHON JOKYMEHTAIlMM W HMEIOIIUXCS
pPECypCOB M OTpaHHYCHUH,;

YK-2.6 Ymeer pemiarb
KOHKPETHBIE 3aJ[ayll ITpOeKTa TpeOyeMoro
Ka4yecTBa U 33 yCTAHOBICHHOE BPEMS,

YK-2.7 Ymeer nyOJINYHO
NPEACTaBIATh  PE3yNbTaThl  PEIICHHS
KOHKPETHOM 3a/1a4H TPOEKTa;

YK-2.8 Brnaneer cnocobamu u
npueMaMu  M300paXeHUs  DIEMEHTOB

XUMHUYECKOTO OOOpYIOBaHUS B OTHOW U3
rpadUYeCcKuX CUCTEM;

VK-2.9 Bmageer wMetomamMu
MEXaHHKH TPHUMEHHUTEIBHO K pacueram
anmnapaToB XUMUYECKOW MPOMBIIITIEHHOCTH;
VK-2.10 Bnameer HaBbIkamu
MPOEKTUPOBAHUS TPOCTEUIINX armnapaTroB
XUMHUYECKON TPOMBIIIICHHOCTH.

Komangnas pabora u
JTUAEPCTBO

VK-3. Cnocoben
OCYIIECTBIISATh
COLIMAILHOE
B3aNMOJECHCTBHE u

pCaIn30BbIBATH CBOIO
POJIb B KOMaH/EC

YK-3.1 3HaeT W IOHHMAEeT
OCOOCHHOCTH  TIOBEIEHUs  pabOOTHUKOB
NPEaNPUATHI XUMHYECKON
MIPOMBIIIIJIEHHOCTH,

YK-3.2 3HaeT OCHOBHEIE
THIBl COLMANbHBIX B3aMMOJICHCTBHH U

COLMAIILHO-TICUX OJIOTUYECKHE KPUTEPHH
3P HEKTUBHOCTH YIIPABJICHUS KOJUICKTHBOM;
VK-3.3 Vmeer

B3aUMOJICHICTBOBaTh C JPYTUMH WICHAMHU
KOMaH/Ibl, B TOM 4YHCIJIC y’—IaCTBOBaTB B
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oOMeHe wuHpopMauued, 3HAHUSAMH U
OIIBITOM;

YK-3.4 YMeeT ucnonb3oBaTh
COBPEMECHHBIC COLMAIBHO-

MICHXOJIOTHYECKUE TEXHOJIOTUU YIPABICHUS
KOJUIEKTHBOM,;

YK-3.5 Brnageer OCHOBHBIMH
MeTomamMu cOopa M aHaau3a WHPOPMAIHH,
CrocoOCTBYyIOMIEH Pa3BUTHIO o0meit
KYJbTYPbI U COLMATU3AIMN JIHYHOCTH;

KommyHnukanus

YK-4. Cnocoben
OCYULIECTBIISATh
JIETIOBYIO
KOMMYHHUKAIUIO B
YCTHOW U MHUCHbMEHHOMN
¢bopmax Ha
rocyJapCTBEHHOM
SI3BIKE Poccuiickoii
®denepanun u
MHOCTPaHHOM(BIX )
SI3bIKE(ax)

VK-3.6 Bnageer cmocobamu
MOTHBAIlMM  YIEHOB  KOJUIEKTHBA K
JUYHOCTHOMY M HPO(ECCHOHATHLHOMY
Pa3BHTHIO.

YK-4.1 3Haer OCHOBHBIC
CIIOCOOBI  COYETAEMOCTH  JIEKCHYECKHUX
€ JIMHUI] u OCHOBHBIE

CJIIOBOOOpA30BaTENbHBIE MOJENH, PYCCKUE
SKBUBAJICHTHI OCHOBHBIX CJIOB U BBIPOKCHHI
npodeccuoHanbHOM peyu;

YK-4.2 3HaeT OCHOBHBIE
OpUeMbl U METOAbl pedepupoBaHus U
aHHOTUPOBAHUS JUTEpPaTyphl o
CHEIUAILHOCTH,  TMpPUEMBbl  paboThl  C
OPUTMHAJIBLHON JIUTEPATYPOU o
CHEIUAIBHOCTH;

YK-4.3 3HaeT MAacCUBHYIO H
aKTUBHYIO JIEKCUKY, B TOM  4YHCIE,
001IeHayYH Y10 " CHeIUaIbHYIO
TEPMHHOJIOTHIO, HE00XO0IUMYIO JUTSt
pEIIeHUs] CTaHIAPTHBIX KOMMYHHKATHBHBIX
3ajiay,

YK-4.4 YMeer HCIoab30BaTh

MH(POPMALlMOHHO-KOMMYHHKALIMOHHBIE

TEXHOJIOTUM TpH TOHCKE HEO0OXOIUMOit
uHpopMallMld B TPOLECCE  PELICHUS
CTaHJAPTHBIX KOMMYHHMKATHBHBIX 3a/la4 Ha
roCy/lapCTBEHHOM U MHOCTPAHHOM SI3bIKaX;

YK-4.5 Ymeer pabotaTh C
OpUTMHAJIBLHON JIUTEPATYPOU 1o
CHELHATBHOCTHU CO CIIOBapeM;

VK-4.6 Bnaneer  Bemenuem
JIEIOBOM  MEPEeNUCKH Ha HMHOCTPAHHOM
SI3BIKE, peueBoii NeSITeTHHOCTHIO
NpUMEHUTEIbHO K cdepe ObITOBOH U

po¢eCCHOHAIBHOW KOMMYHUKAIIUH,
YK-4.7 Brnaneer  BeneHuem
pi( (0):10)71 MEPENNCKHU c y4eToM
0COOCHHOCTEHN CTUITMCTUKH O(UITHATBHBIX U
HEO(PUIMAITLHBIX TTUCEM, COITUOKYIBTYPHBIX
pasnuuuii B popmaTe KOPPECIOHISHIIUHN Ha
TOCY/IapCTBEHHOM W MHOCTPAHHOM SI3bIKaX;
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YK-4.8 Brnaneer HaBbikKamu
pEYEBOH MESTENbHOCTH NPUMEHHUTEIBFHO K
chepe ObITOBOH U mpodecCHOHATBHON
KOMMYHUKAIIUM, OCHOBaMH  IyOJHMYHON

peun;
YK-4.9 Bimageer  ocHOBHOI
MHOSI3bIYHOMN TEPMHHOJIOTUEN

CIEIHAIIbHOCTH, OCHOBaMU pedeprpoBaHUs
M aHHOTHUPOBAHUSA  JIUTEpPATyphl  TO
CIEIMAIILHOCTH.

MexXKynpTypHOE
B3aUMOJICHCTBUE

YK-5. Crniocoben
BOCIIPUHUMATh
MCKKYJIbTYPHOC
pa3HooOpasue
oOmiecTa B
COLIMAJIBHO-
HCTOPHYECKOM,
THYECKOM u
dbunocodcrom
KOHTEKCTax

VK-5.1 3HaeT OCHOBHBIE
3aKOHOMEPHOCTH HCTOPUYECKOTO Ipoliecca
W 3TaIlbl ICTOPUUYECKOTO pa3BuTHs Poccuwy,
YK-5.2 3Haer
STHOKYJIbTYPHBIE u COIMATILHO-
MOJIMTUYECKHE  TPOIECCHl  CTAaHOBIEHUS
POCCUICKOM TOCYJapCTBEHHOCTH

YK-5.3 3HaeT MeCTO U poJib
Poccum B wmcropum deroBeuecTBA W B
COBPEMEHHOM MHUPE;

YK-5.4 3HaeT OCHOBHBIE
pa3nensl W HampaieHus ¢uinocodum, a
TaK)K€ METOJBI M TMpHUEMBbl (pritocodckoro
aHanu3a mpooJem,

VK-5.5 3HaeT HpPaBCTBEHHbIE
[IEHHOCTH, TIPEJCTABICHUS O COBEPIICHHOM
YEJIOBEKE B PA3IMYHBIX KYJIbTypax;

YK-5.6 YMeer OCMBICTUBATH
COIMATTLHO-TTOJINTUICCKHE MIPOIIECCHI,
coObITHs U siBIeHUS B Poccum U MUpPOBOM
COOOIIIEeCTBE B MX IMHAMUKE U B3aUMOCBSI3H,
PYKOBOJACTBYSACh MNPHUHIMUIIAMH  HAyYHOU
00BEKTUBHOCTH M UCTOPU3MA;

YK-5.7 Ymeer (opmupoBath
u apryMEeHTHPOBAHHO OTCTanBaTh
COOCTBEHHYIO TO3UIHMI0 IO Pa3INYHbIM
npobiieMaM UCTOPHH,

YK-5.8 YMeeT TOHMMATH |
aHAIIM3UPOBATh MHUPOBO33pEHYECKHE,
COIMATTLHBIC U WHIUBHTyAJTbHBIC TPOOIEMBI
COBPEMEHHOM KU3HH;

YK-5.9 Ymeer TpPaMOTHO
BECTH JHCKYCCHIO, apTyMEHTHPOBAHHO
OTCTaWBaTh CBOIO TO3WIIMIO IO 3HAYHMBIM
¢dunocopckuM mpobreMaM COBPEMEHHOM
KHU3HU, ONHUPAsICh Ha HapaOOTaHHBIA B
ucTopuu GpuIocopuu MaTepuan;

YK-5.10 Ymeer
KOHCTPYKTUBHO  B3aWMOJICWCTBOBaTh  C
JIOIBMH  C  y4eTOM  aHaliu3a  HX
COIIMOKYJIBTYPHBIX OCOOCHHOCTEH B IIENIAX
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YCTIEITHOTO
po¢eCCHOHAIBHBIX 33]1a4;
VK-5.11 Brnaneer
MIPEACTABICHUSAMH 00 HUCTOPUM KakK Hayke,
OCHOBaMH UCTOPUYECKOTO MBINIICHHS;
VK-5.12 Bianeer
MpeCTaBICHUSIME 00 OCHOBHBIX dTamax B
HMCTOPHH YEJIOBEYECTBA M KX XPOHOJIOTHH,
VK-5.13 Bnageer HaBbIKaMH
aHaJIM3a UCTOPUYECKUX UCTOYHHKOB;
VK-5.14 Bnageer HaBbIKamu
bunocockoit  KyabTypsl I BBIPAOOTKH

BBIINTIOJIHCHUA

Camoopranuzanus u
camopa3BUTHUE (B TOM
qHCie
3JI0pPOBBECOCPEIKCHIC)

YK-6. Criocoben
YIIPaBJISATh CBOUM
BpEMCHEM,
BBICTPAaUBAaTh u
pEaNM30BBIBATH
TPaEeKTOPHUIO
CaMOpa3BHUTHUS Ha
OCHOBE  IPHHIIUIIOB
oOpazoBaHUs B

TEYEHHE BCEM KU3HU

CHCTEMHOI'O  IICJIOCTHOTO  B3IJIsAJa  Ha
JIEHCTBUTEIBLHOCTD.

VK-6.1 3HaeT COLMAJILHO-
IICUXOJIOTMYECKHE TEXHOJOTMHM Pa3BHTHS U
CaMOpa3BHTHS;

VK-6.2 3Haer CBOU

JUYHOCTHBIC, CUTyaTHBHBIC, BPEMEHHbBIE U
JIPYTHE PECYpChl U UX MPEIebl,

YK-6.3 YMeerT I1aHupoBaTh U
pemarp 3a7a4n COOCTBEHHOTO
NpOPECCHOHAIBHOTO W JIMYHOCTHOTO
pa3BHUTHS,

YK-6.4 YMeeT  KpuUTHYECKH

OLIEHUBATh 3()(HEKTUBHOCTH HCIIOJIb30BAHMS
BPEMEHHU U JAPYTHX PECYpPCOB IPHU PEUICHUHU
[IOCTaBJICHHBIX 3a/1a4,;

YK-6.5 Bnameer mnpuemamu
aHanM3a COOCTBEHHBIX JICWCTBHH  TIpH
YIOPaBICHUU  KOJJICKTUBOM W TIpH
CaMOOpraHu3allHH,;

YK-6.6 Brnageer

MNpeaAOCTaBJICHHBIMU BO3MOXHOCTAMU  JJIA
HpI/I06peTeHI/I$I HOBBIX 3HAHUU U HABBIKOB

VK-7. Crocoben
MO/JIEP>KUBATh
JOJKHBIN YPOBEHB
¢busnueckoi
MOATOTOBJICHHOCTH
TS obecreyeHust
MOJTHOILICHHOM
COLIMAJIbHOM u
npodecCuoHATbHON
JIeSITEIbHOCTU

YK-7.1 3Haer poib u
3HaYeHHE (U3UYECKOW KYIbTYpHl B JKU3HU
YyeJoBeKa M OO0IIecTBa; BHUIbI (PU3UUECKUX
yIpakHEHUIH; HAYYHO-TIPAKTHYECKUE
OCHOBBI (PU3MUYECKON KYJIBTYPBI U 310pOBOTO
o0pa3a Xu3HH,;

YK-7.2 YMmeeT nonepKuBaTh
JTOJKHBIN YPOBEHb buznueckoit
MOJATOTOBJICHHOCTH Uil  oOecreyeHus
MOJIHOIIEHHOU COIMAILHOM u

npodecCHOHANBEHOM e TENLHOCTH;

YK-7.3 VYMeeT HCIOJIB30BATh
OCHOBBI  (DM3MYECKON  KYyJIbTYpPBI  JJIs
OCO3HAaHHOTO BbIOOpA
3I0pPOBBECOEPETaIINX  TEXHOJIOTHH ¢

Y4ETOM BHEIIHHUX M BHYTPEHHHUX YCIOBHM
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peanu3anuu npodeccnoHaNbHOM
JIeITEIIbHOCTH,

YK-7.4 Biageer cpencrsamu
U METOJaMHM  YKpCIUICHUS  3J0POBBA,
(bu3HIecKoro CaMOCOBEPILIEHCTBOBAHUS;
JOJDKHBIM YpOBHEM bu3nIecKou
MOArOTOBIIEHHOCTH i1 00eCIeUYCHUS
OJIHOIICHHOU COLIMAILHOM u

pohecCHOHATLHOU eI TEIbHOCTH.

VK-8 Cnocoben

VK-8.1 3HaeT OCHOBHEBIE
TeXHOC(epHbIC OMACHOCTH, WX CBOWCTBA U
XapaKTePUCTHKH;

YK-8.2 3Haer Xapakrtep

BO3/ICHICTBUS BPEIIHBIX U OMACHBIX ()aKTOPOB
Ha YEJIOBCKa W MPHUPOJHYIO CPEIy, METOJIbI
3alIMThl OT HHUX MPHMEHHUTEIbHO K cdepe
CcBOEH MPOo(PEeCCHOHAIBHON JeSTEIHLHOCTH;

YK-8.3 YMeer obecrieunBaTh
Oe3omacHble W/WIM KOM(OPTHBIE YCIOBHUS

co3JaBaTh U | TpyAa Ha pabodeM MecTe, B TOM YHUCIE C
MOJI/ICP>KUBATh B | IIOMOIIBIO CPEJICTB 3AIUTHI;
MOBCEeIHEBHON xu3uu | YK-8.4 VMeeT BBISBIATE U
31 B | yCTpaHATh  TPOOJIEMBI,  CBSI3aHHBIE  C
npodecCuOHAIBHON HApYIICHUSMH TEXHUKH O€30MacHOCTH Ha
JIEATEIbHOCTH pabodyeM MecTe NPUMEHHTEIBHO K cdepe
Oe3omacHble  YCJIOBUS | cBOel MpodeCcCHOHaIbHON AeSITENLHOCTH;
KU3HENEATEIIBHOCTH YK-8.5 YMeeT oCylecTBIATh
besonacrocte IS COXpaHeHHUs | IeHCTBUS o MPEIOTBPALICHUIO
KU3HEEATETBHOCTH . . ..
MIPUPOJTHOM Cpelbl, | Ype3BBIYANHBIX CHTYAITHH;
oOecrieueHus VK-8.6 Brnaneer
YCTOWYMBOTO Pa3BUTHS | 3aKOHOIATEITHHBIMU 51 HOPMAaTHUBHO-
o0I1ecTBa, B TOM YUCIIE | PAaBOBBIMU aKTaMu B obnactu
pu yrpose U | OC30MaCHOCTH W OXpaHBbl OKPYKaroMIei
BO3HHUKHOBEHUU CpeIbl;
Ype3BbIYANHBIX VK-8.7 Brnaneer cnocobamu u
CUTYalldii W BOCHHBIX | TEXHOJOTHUSIMHU 3alIUTHl B YPE3BBIYAWHBIX
KOH(IUKTOB CUTyallUsiX H B YCJIOBUAX BOECHHOTO
BpPEMCHH;
VK-8.8 Bnaneer moHsTHIIHO-
TEPMHUHOJIOTHYECKIM almapaToM B 00J1acTh
0€30I1aCHOCTH,
YK-8.9 Bnageer HaBbIKaMH
parroHaIn3auu npodeccnoHaNbHOM
NEITENHHOCTH C IENBbI0  00EeCIeueHHs
0€30MacHOCTH M 3alllUThl  OKpY’KaroIIe
CPE/IBL.
VK-9. Cnocoben
HCII0I630BaTh 0a3oBrie | YK-9.1 3HaeT MW TIOHHUMAET
HNuxmro3uBHas ne(heKTOIOTHIECKUE 0COOEHHOCTH IOBECHUS qJICHOB
KOMIIETEHTHOCTD 3HAHUA B COLMAJILHOM | KOIEKTHBA  C OTPaHUYEHHUSIMH  TIO
u TpodecCHOHAEHOM | 37J0POBbIO;

chepax
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VYK-9.2 VYMeer
B3aMMOJEHCTBOBATH C YWICHAMH KOJUIEKTHBA
C OFpaHI/I‘-IeHI/ISIMI/I 110 3I[OpOBBIO;

VK-9.3 Brnageer npuemamu
aHanmM3a COOCTBEHHBIX JIEHCTBHH  mpH
OOIIEHNM C wWIeHaMM KOJUIeKTHBa C

OrpaHUYCHHUAMMU 110 3JOPOBLIO.

DKOoHOMHYECKAS
KyJIbTypa, B TOM
yucie puHaHCOBas

VK-10.
MIPUHUMATH
000CHOBAHHBIE
SKOHOMHYECKHUE
PEIICHUS B Pa3INIHBIX

Cnocoben

VK-10.1 3HaeT OCHOBBI
SKOHOMHYECKOW KYyIbTYyphl, B TOM YHCIIE
(UHAHCOBOW IPaMOTHOCTH;

VK-10.2 VYMeer uCIOJIB30BaTh
3HAHHUS OCHOB KOHOMHUKH IPH MPUHATHU
000OCHOBAaHHBIX PEIICHUH B Pa3IMYHBIX
00J1aCTSAX AEATEILHOCTH,

TPaMOTHOCTL o0acTax VYK-10.3 Bnaneer HaBbIkKamu
KU3HEIEATEILHOCTH BBHIOOpPa  SKOHOMHYECKHM 00OCHOBAaHHBIX
perreHui B Pa3ITUYHBIX o0J1acTsIx
JKU3HEIEITENHHOCTH.
YK-11.1 3Haer IIPaBOBBIE
HOPMBI, dbopmupyromime HETEPIIUMOE
OTHOIIICHUE K KOPPYIIIHOHHOMY
VYK-11. Croco0eH | HOBEAECHUIO;
dbopmMupoBaTh YK-11.2 YwMmeer
I'paxxmanckas HETEPIHMOE pealli30BbIBATh HETEPIIMMOE OTHOIICHHE K
MTO3HIUS OTHOIIIEHUE K | KOpPYIIITMOHHOMY TTOBEICHUIO B PA3JTUYHBIX
KOPPYIIIHOHHOMY chepax AesITeIbHOCTH;
MOBEIECHUIO VK-11.2 YmMeer

peaT30BbIBATh HETEPIIMMOE OTHOIICHHE K
KOPPYIIIMOHHOMY NOBEAEHUIO B PA3JIMYHBIX
cdepax AesITeNTbHOCTH.

4.2 O0menpogeccnoHaJIbHbIe KOMIETEHIHH BBINYCKHUKOB M HMHANKATOPbI MX

JOCTHIKCHUSA

HaunmenoBaHue
KaTeropuu (rpymnbl)
OIIK

Ko u HaumMeHoBaHue
OIIK

Ko n HamMeHOBaHME HHIUKATOPA
noctrmxkenust OITK

EcrtecTBenHoO-
Hayy4Has OJAr0TOBKa

OIIK-1.
U3y4aTh,
aHAJTM3UPOBATh,
UCIIOJIb30BaTh
MeXaHU3MBI
XMMUYECKUX PEaKIUH,
TIPOMCXOISIINX B
TEXHOJIOTUYECKUX
nporeccax "
OKpY’KalollleM  MHpe,
OCHOBBIBASICh Ha
3HAaHUSIX O CTPOCHUU
BEIIECTBA,  IPHPOJIE
XMMUYECKOH CBSI3U U

CrocobeHn

OIIK-1.1 3Haer TEOpPETUYECKHE OCHOBBI
ofmeil M HEOPraHMYeCKOM XUMHHU H
MMOHUMAET MPUHIUIBI CTPOCHHUS BEIIECTBA U
MIPOTEKAHUS XUMHUUECKHX IIPOLIECCOB;

OIIK-1.2. 3Haer OCHOBHI KiacCH(UKAITUH
OPraHMYECKUX  COECIMHEHUH,  CTPOEHHUE,
CHOCOOBI MOJY4EHUS M XUMHUECKHE CBOWCTBA
Ppa3IUYHbIX KJIACCOB OpPraHMYECKUX
COETMHEHUH, OCHOBHBIE MEXaHU3MBI
MIPOTEKAHNS OPTraHUYECKUX PEaKLINM;

OIIK-1.3. 3HaeTr OCHOBHBIC 3aKOHBI U
COOTHOILUEHUS buzngeckoit XUMHHU
(XuMHYeckou TEPMOJIUHAMHUKH,
IEKTPOXUMHUH, XMMHUYECKOM  KHHETHKH,
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CBOMCTBAX PAa3IUYHBIX
KJIACCOB  XMMHYECKHUX
JJIEMEHTOB,
COCIMHEHU!, BELICCTB
U MaTepHUaJIOB

OCHOBHI (ha30BBIX PABHOBECHI U MEPEXOJIOB),
CHocOoObl WX TPUMEHEHUS JJs pelleHus
TEOPETUUECKUX M MPUKIAJAHBIX 3a/1ad, PoJib
¢u3nuecKkoil XUMHUHM KaK TEOpPEeTHYECKOIrO
¢yHIaMeHTa  COBPEMEHHOW  XHMUU H
MPOLIECCOB XUMUYECKON TEXHOJIOTHH;
OIIK-1.4. 3naer OCHOBHBIE 3aKOHBI U
COOTHOILIEHUS TEPMOJUHAMUKHU
MTOBEPXHOCTHBIX SIBJICHUH, OCHOBHBIE
CBOMCTBAa IUCHEPCHBIX CUCTEM, OCHOBHbBIE
METOABbl  HMCCIIECIOBAHUS  MOBEPXHOCTHBIX
SIBJICHUN U IUCIIEPCHBIX CUCTEM,;

OIIK-1.5 VYmMeer BBINOJHATH OCHOBHBIC
XUMHYECKHE OTepaluu;

OIIK-1.6 YMeeT HCIONB30BaTh XUMHUYCCKUC
3aKOHBI, CIIPaBOYHbBIE JaHHbIE u
KOJIMYECTBECHHBIC COOTHONICHUS
OPraHWYECKUX PEarecHTOB B OPTraHUYECKUX
peaxusaxX ISl perieHus npoQpecCuoHaANTbHbBIX
3a/1ad4;

OIIK-1.7 YMeer mporHo3upoBaTh BIHSHUE
pasnuYHBIX  (DAKTOPOB HAa  XUMHYECKOE
paBHOBecue, Ha (ha30BOE paBHOBECHE, Ha
paBHOBECHE B PacTBOpaxX 3JIEKTPOJUTOB, Ha
IMOTEHIIN AT 3IIEKTPOIOB u OJIC
raJlbBAaHUYECKUX JIEMEHTOB, HA HAIPABIICHUE
U CKOPOCTh  XHMHUYECKUX  PEaKIIUi;
COCTABJISITh KWHETUYECKUE YpPaBHEHHS IS
KUHETUYECKU MPOCTHIX peaxiuii,
KJIaCCU(PUITUPOBATH AIEKTPOJIbI u
INEKTPOXUMHUYECKUE 1IETMH, TMOJIb30BAThCS
CIPAaBOYHON JUTEPaTypoll MO Qu3MUecKon
XUMUH,

OIIK-1.8 VYmeer mUpOBOIUTH pacueTsl C
UCIIOJIb30BAHUEM OCHOBHBIX COOTHOILIEHUU
TEPMOJMHAMHKHN TTOBEPXHOCTHBIX SIBIICHUH H

pacyeTsl OCHOBHBIX XapaKTePUCTHK
JIVICTIEPCHBIX CHCTEM,;
OIIK-1.9 Bnaneer TEOPETUUECKUMHU

METOAaMH OIIMCaHU CBOI\/JICTB HpOCTI)IX nu
CJIO’KHBIX BEILIECTB HA OCHOBE AJIEKTPOHHOI'O
CTpOGHI/ISI nX aTrToMOB M TIIOJIOKCHUS B
[lepuonnueckon  cuUCTEME  XUMHYECKHX
JJIEMEHTOB, BKCHepI/IMeHTaJ'II)HI)IMI/I
METOJIaMH  OTpeAeNieHUus (U3UUYECKUX W
XUMHUYCCKUX CBOI>'ICTB HeOpFaHI/IquKI/IX
COCJIMHECHMU.

[Ipodeccrnonansuas
METOIOJIOTHsI

OIIK-2. Cnocoben
UCIOJIb30BATh
MaTeMaTHYeCKHe,
¢dusnueckue, pUnKo-
XUMHAYECKHE,

OIlK-2.1 3Haer OCHOBBI
muQepeHMaIbHOr0 U UHTErPajbHOTo
HCUYUCIICHMUS, b depeHIMaTbHBIX

YPAaBHEHUI, TEOpUU  BEPOATHOCTEH W
MaTeMaTHUYeCKON CTATUCTUKH,
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XUMHNYECCKHUEC METOIbI

ISl pEIICHUs 3a/1a9

podecCHOHATBLHOM
JIeSTEIbHOCTH

OIIK-2.2 3HaeT MaTeMaTHYCCKUE
TEOPHUH W METOJbI, JIeKallue B OCHOBE
MaTeMaTHUUYECKUX MOJCIICH;

OIIK-2.3 3HaeT TEXHHYECKHE U
MIPOrpaMMHBIC cpencTBa peanuzanuu
WH()OPMAITMOHHBIX ~ TEXHOJOTHUH, OCHOBBI
paboThl B JIOKATBHBIX U TJIOOATBHBIX CETSX,
TUTIOBBIE YHUCJICHHBIC METOJbl  PEIICHUS
MaTEeMaTHYeCKUX 3aJlad M alTOPUTMBI UX
peanu3anuu;

OIlIK-2.4 3Haer ¢busnueckue
OCHOBBI MEXaHUKH, (U3MKKA KojeOaHWi u
BOJIH, OJJIGKTpUYECTBA W  MarHeTu3ma,
AJICKTPOIMHAMHKHU, CTATHCTHYECCKOW (DU3UKH
¥ TCPMOJIMHAMUKH, KBAHTOBOUH (PU3UKH;
OIIK-2.5 VYMmeer MPOBOJIUTH
aHaJM3 (YHKIIMH, peniaT OCHOBHBIE 3aa4d
TEOPUU BEPOSATHOCTH W MATEMaTHYCCKOM
CTaTHCTUKH, PElIaTh YPaBHEHHS U CHUCTEMbI
g hepeHIMATBEHBIX ypaBHEHUU
NPUMEHUTEIBLHO K peaJbHBIM TIPOIIeccaM,
NPUMCHATh MAaTEeMaTHYeCKHE METOMIBI TIpU
PEIICHUH  THUIOBBIX  MPO(EeCcCHOHATbHBIX
3ajad4,

OIIK-2.6 Ymeer pabotatb B
KayecTBe  IOJb30BATENI  IMEPCOHATBHOTO
KOMITBIOTEPA,  HCIIOIB30BaTh  YHCIICHHBIC
METOJIBI IS PEIICHUS MaTeMaTHYeCKUX
3a7a4, HCIOJIb30BaTh S3BIKH U CHCTEMBI
MIPOrPaMMHUPOBAHHUS JUIST penIeHus
npodecCHOHANBHBIX 3a7ay,;

OIIK-2.7 Ymeer peraTth
THUIOBBIC 3aJa4yH, CBS3aHHBIE C OCHOBHBIMHU
pazaenaMu busnkwy, HCII0JIb30BaTh
(u3nuecKkre 3aKOHBI IPU aHATIM3€ U PEIICHUN
po6ieM MpoecCHOHAIBHON NeATETbHOCTH;
OIIK-2.8 VMeer WHCHOIB30BaTh
XUMHUYECKHE 3aKOHBI, TEPMOIUHAMHUYCCKHE
CIpaBOYHBIE JIaHHbIE U KOJMYECTBEHHBIC
COOTHOILIEHUS O0OIeld U HeopraHu4ecKou
XUMHUHM I pEelIeHUs MPOQPecCHOHATBHBIX
3a7ad4,

OIIK-2.9 Brnaneer OCHOBaMH
(yHIaMEHTAIBHBIX MAaTEMATHYECKUX TEOPU
U HaBBIKAMH HCIIOJIb30BaHMS
MaTEeMaTHYeCKOro  ammaparta;  METOJaMH
CTaTUCTHUYECKON 00paboTKMU HHPOpMaLIUY;
OIIK-2.10 Bnaneer METOIaMH
noucka W oOMeHa wuHpopmanuend B
TIOOATBHBIX W JIOKAJTBHBIX KOMITBIOTEPHBIX
CeTsIX, TEXHUYECKUMU U TPOTPaAMMHBIMU
CpEJICTBAMHU  3alIWTHl MHGOPMAIUU  TIpH
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paboTe ¢ KOMIBIOTEPHBIMH CHCTEMaMH,
BKJIIOYas TMPUEMbl AHTUBUPYCHOW 3alllUTHI,

Ananramus K
MIPOU3BOCTBEHHBIM
YCIIOBHSIM

OIIK-3. Cniocoben
OCYIIECTBIISATh
PO ECCHOHAIBHYIO
JESITENIbHOCTD C
y4eToM
3aKOHOJIaTEIbCTBA
Poccuiickoit
®enepanuu, B TOM
Yyucie B 001acTi
SKOHOMHKH U
AKOJIOTUHU

OIlK-2.11 Bmageer METOJaMU
IIPOBEJICHUS bu3HYECKUX U3MEPCHHIH,
METOJAMHU KOPPEKTHOMH OILICHKH
HOTPEIIHOCTEH pH IIPOBEJICHUH
(hU3MYECKOTO IKCIIEPUMEHTA.

OIIK-3.1 3HaeT OCHOBEI

pOCCUICKON IIPaBOBOM CUCTEMBI U
POCCUICKOI0 3aKOHOAATENNbCTBA, IPABOBBIE U
HPAaBCTBEHHO-3TUYECKHE HOPMBI B cdepe
npoQecCHOHAIBHOMN e TENbHOCTH;

OIIK-3.2 3Haer IIPaBOBbIE
HOPMBI, peryJupyoIue OTHOIIIEHUE
Yyea0BeKa K YEIIOBEKY, o0IIeCTBY,
OKpYKaloIIen cpeje;

OIIK-3.3 3HaeT OCHOBEI
aJIMHHHCTPATHBHOIO, TPYIOBOTO u
IPaXTaHCKOT'O 3aKOHOATEILCTRA,

OIIK-3.4 3HaeT OCHOBHBIC
KaTeropuH U 3aKOHBI 3KOHOMHUKH;

OIIK-3.5 3HaeT OCHOBBI

SKOHOMMYECKOM AESITETbHOCTH MIPEANIPUATHS,
€ro CTPYKTYpy M OTpaciieByl0 creuuguky;

KJIaCCU(PUKALIUIO OpeaIpUSITUN 1o
IIPaBOBOMY CTaTycy;

OIIK-3.6 3Haer MOKa3aTein
UCIIOJIb30BaHUS MIPOU3BO/ICTBEHHBIX
pecypcoB U A(PPEKTUBHOCTH ICATEIHHOCTH
TPEATIPUSATHS;

OIIK-3.7 3Haer coJiep>KaHue

OTaIlloOB pa3pa60TKH ONICPAaTUBHLIX IIJIAHOB
pa6OTBI NECPBHUYHBIX IMPON3BOACTBCHHBIX

MOApa3IEICHUN;

OIIK-3.8 3Haer (baxTopsl,
OTpe/IeIISAONINE YCTONYMBOCTh Ouocdepsl,
XapaKTepUCTUKU BO3pacTaHUs

AQHTPOIIONEHHOTO BO3JEHCTBUS HAa IPUPOAY,
robanpHple  MPOOJEMBI  JKOJOTHH |
MIPHUHOHUIIBI panuoHaJIbHOI'O
MIPUPOJONONB30BAHUS, METOJbl CHUKCHHS
XO03MCTBEHHOTO BO3JIEUCTBHS Ha Ouocdepy,
OpraHM3aIliOHHbIE ¥ TPABOBBIE CpPEICTBa
OXpaHBl OKpYXaromleld Ccpeasl, CHocoObI
JOCTUXKEHHS YCTOWYMBOTO Pa3BUTHS,

OIIK-3.9 VMeer UCHONB30BaTh U
COCTaBIIATH JOKYMEHTBI ~ TPABOBOTO
Xapakrepa, OTHOCSIIUECS K
npodecCHOHATLHON JIEATENHHOCTH,

OpeAIpUHUMATD H606XOJII/IMBIG MEpPBI K
BOCCTAHOBJICHHUIO HAPYIICHHBIX MIPAB,
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OIIK-3.10 YMeeT pealn30BBIBATH
npaBa U CBOOOIbI YEJIOBEKA M TPAKIaHUHA B
pa3nUYHBIX chepax KU3HEACITeILHOCTH;
OIIK-3.11 VYMeeT WHCIHOJIB30BaTh
3HAHUS OCHOB SKOHOMHKH TIPH pPEUICHUH
MIPOU3BOICTBEHHBIX 33/1a4;

OIIK-3.12 YMeeT ocyliecTBIATh B
o0meM BHJE OLEHKY aHTPOIOTEHHOIO
BO3JCHUCTBUS HA OKPYXAKIIYI Cpeay ¢
y4eTOM cnenuduku MPUPOHO-
KJIMIMAaTU4ECKUX YCIOBUH;

OIIK-3.13 VYMeeT WHCHOJIB30BaTh
HOPMAaTHUBHO-TIPABOBBIC aKThI MpU padoTe C
3KOJIOTUYECKOM TOKYMEHTAlIMEH;

OIIK-3.14 Bnaneer OCHOBaMH
X03HCTBEHHOTO M SKOJIOTUYECKOTO MPaBa;

OIIK-3.15 Ymeer IIPOBOJUTD
TEXHUKO-9KOHOMHYECKUH aHaJu3
WH)KCHEPHBIX PEIICHUI;

OIIK-3.16 Bnaneer METOdaMH
pa3pabOTKH MPOM3BOJICTBEHHBIX IIPOTrpaMM U
IUIAHOBBIX  3aJaHUMl  JUIsi  TePBUYHBIX

MIPOU3BOICTBEHHBIX MOAPA3ICICHUN;

OIIK-3.17 Bnaneer HaBBIKAMH
BBIOOpAa  DKOHOMHYECKHM  OOOCHOBaHHBIX
penieHuin c Y4E€TOM HUMEIOLIUXCA
OTpaHUYCHUM;

OIIK-3.18 Bnaneer METOdaMH

BbIOOpA PALMOHAIBHOTO CIOCO0a CHIKEHUS
BO3JEHCTBUS HA OKPYXAIOUIYIO CPENY.

NupopmanronHo-
KOMMYHHUKAI[HOHHBIE
TEXHOJIOTUH IS
npodeccnoHanbHOM
JeSTeTbHOCTH

OIIK-4 Crocoben
MOHUMATh TPUHIIUIIBI
paboThl COBPEMEHHBIX
UH(OPMAaIIMOHHBIX
TEXHOJIOTUH u
HCIOIL30BaTh WX IS
pelieHus 3a71a4
poQeCCHOHAIBHON
JIeITeIIbHOCTH

OIIK-4.1 3HaeT 1 cobr01aeT HOPMBI
uH(GOPMaIMOHHOK 06€30MaCHOCTH B
npo¢eCCUOHATBHON IEATETLHOCTH
OIIK-4.2 YmMeer pemiaTs HHXEHEPHO-
TEXHUYECKHE 3a7a4Ml U 3aJjauu
BBIUUCIIUTEIEHOM MAaTEMaTHKH C
IPUMEHEHHEM COBPEMEHHBIX MTPOrpaMMHBIX
KOMIIJIEKCOB U SI3BIKOB MTPOTPAMMHUPOBAHUS
OIIK-4.3 Brnaneer coBpeMEHHBIMU
MH(POPMAIIMOHHBIMH TEXHOJIOTUSIMH TIPH
cbope, aHanuze, 06paboTke U
npe/icTaBlIeHnH HH(OopMaluu
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4.3 HpO(l)eCCI/IOHa.J'IbHBIe KOMIICTCHIIUA BBIITYCKHUKOB U HHAUKATOPBI UX JOCTUKCHUSA

OcHoBaHue
3anaqa § OBLEKT I OBIACTE Ko i Kon u HanMeHoBaHMe (mpoeccronanbHbIH
npodeccuoHanbHOM MHUKATOpa TOCTHKEHUS CTaHJIapT, aHAJIU3 OIIbITA)
3HAHUSA HanmeHoBaHue [1K
JIeATEIIbHOCTH IIK O06001IeHHBIE TPYIOBBIE
byHKIIUH
Tun 3aga4 npogecCHOHAIBHOM 1eATeJILHOCTH: TEXHOJIOTHYEeCKH
Brimonaenue - XUMUYECKOE, XUMHKO- IK-1. Cnocoben [1K-1.1. 3naer nops0k AHanu3 Tpe0oBaHUN K
(byHIIaMEHTAIBHBIX U TEXHOJIOTHYECKOE o0ecrieunBaTh MPOBEJICHUE | OPraHU3ALINH, AHanu3 TpeOoBaHMIA K
MPUKIAIHBIX PabOT MIPOU3BOJICTBO TEXHOJOTHYECKOT0 IUTAHUPOBAHUS U npohecCuoHaTbHBIM
MMOMCKOBOTO, rpoiiecca B COOTBETCTBUM | TTPOBEICHUS KOMITETCHIIHSIM,
TEOPETUYECKOTO U - CKBO3HBIE BUJIbI C periiaMeHTOoM, TEXHOJOTHYECKOTO IPEIbSIBISIEMBIM K
AKCIIEPUMEHTAIBHOTO npodeCcCHOHAILHON WCIIOIb30BaTh TEXHUYECKUE | TTpoliecca BBIITYCKHUKaM
Xapakrepa ¢ Uelblo JESITEIbHOCTH B CpeacTBa A7l KOHTPOJIS [IK-1.2. Ymeer HAIpPaBIIEHUS OJITOTOBKU

OTIpEeICIICHUS] TEXHHYECKHIX
XapaKTEPUCTHK HOBOM
TEXHUKH, & TAKXKe
KOMILIeKca paboT 1o
pa3zpaboTke
TEXHOJIOTUYECKOI
JTOKYMEHTAIIH

HPOMBIIIUICHHOCTH (B
cepe opraHuzanuu 1
HPOBE/ICHUS HAYYHO-
UCCIIEI0BATEIbCKUX H
OIBITHO-KOHCTPYKTOPCKHUX
paboT B obnactu
XUMHYECKOTO M XMMHUKO-
TEXHOJIOTUIECKOTO
IIPOU3BO/ICTBA).

[1apaMeTpoB
TE€XHOJIOTMYECKOI0
IIpolLecca, CBOKCTB ChIPbS U
TFOTOBOM IIPOJYKLIUH,
OCYULIECTBJIATh U3MEHEHUE
[1apaMeTpoB
TEXHOJIOTMYECKOT O
rporecca Npyu U3MEHEHUU
CBOMCTB CBIPbsI

HCIIOJIB30BaTh TEXHUYCCKUEC
CpEICTBA ISl U3MEPEHHUS
OCHOBHBIX ITapaMETPOB
TEXHOJIOTMYECKOT0
poriecca, CBOUCTB ChIPbS U
IPOYKLIUH

I1K-1.3. Brageer
HaBBIKAMU OCYILIECTBICHUS
TEXHOJIOTHYECKOTO
mpoliecca B COOTBETCTBUU C
perIaMeHToM

I1K-1.4. 3HaeT OCHOBHBIE ITpodeccronanbHbIi
TIPUHIAITEI OPTaHM3aAINH cranaapT «Crenuanuct mno
XHMHYECKOTO HAay4HO-

IIPOU3BOJICTBA, €TI0 YCCIIEIOBATENLCKUM U
HEePAPXUIECKOM ONBITHO-KOHCTPYKTOPCKUM

Ha PBIHKE TPY/Ia,
0000111eHIE 3apyOEKHOTO
OTIBITA, POBEICHUS
KOHCYJIbTALlUH C

BEIY MU
paboTogaTensmu,
00beTMHEHUSIMHI
paboTonaTeneit orpaciu, B
KOTOpOH BOCTpeOOBaHbI
BBIMTYCKHUKH B paMKax
HaTPaBJICHUS TIOJITOTOBKH.
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CTPYKTYPBHI;
(YHKIIMOHATIBHBIN COCTaB U
KOMITOHEHTBl XUMUYECKOTO
IIPOU3BOJICTBA; OCHOBBI
TEOPUH XUMHUUYECKUX
IIPOLIECCOB, METOIOJIOTHIO
Hcciaea0BaHus
B3aUMOJICUCTBUA
MPOIIECCOB XUMHUECKUX
MIPEBPAILCHUI U SBJICHUN
nepeHoca Ha BCex
MacCIITa0HBIX YPOBHSIX,
TUIIOBBIE XUMHYECKUE
IPOLECCHI U UX
anmapaTrypHoe
odopmIIeHHE; KOHICTIHH
CHUHTE3a XUMHUKO-
TEXHOJOTHYECKHUX CHUCTEM;
OCHOBHBIC XUMHUYECKUE
IPOU3BOJCTBA

[TK-1.5. YMmeer BbIOpaTh
THUII peakToOpa 1 paccuuTaTh
TEXHOJIOTHYECKHE
napameTpsl 1Jis 3aJaHHOTO
poLecca; OnpeieanTh
napameTpbl ONTUMaIbHOU
OpraHM3aliy rpoliecca B
XUMHUYECKOM PEAKTOPE;
paccCYMTHIBATh OCHOBHBIE
XapaKTEPUCTUKU
XUMHYECKOro Impolecca,
BBIOMpATH PallMOHATBEHYIO
CXeMYy MTPOM3BOJICTBA

paspaboTkamy,
YTBEP>KICHHBII PUKa30M
MuHnucrepcerBa Tpy1a u
COLMAJIbHOM 3aIlUTHI
Poccuiickoit ®denepanuu ot
04.03.2014 Ne 121 n,
O06o06uieHHas TpyaoBas
byHKIIHS

A. IlpoBenenue Hay4HO-
UCCIIEI0BATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboTOK 0 OT/AEIbHBIM
paszzaenam TeMBbI.

A/02.5. OcyrectBienue
BBITTOJTHEHHS
9KCHEPUMEHTOB U
oopmieHHs pe3yIbTaTOB
HWCCIENOBAaHUN U
pa3paboToK.

(YpoBeHb KBaJIM(UKAIIUH —
5).
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3aJIaHHOTO MPOIYKTA;
OLICHUBATh
TEXHOJIOTHIECKYIO

3 PEeKTUBHOCTD XUMHUKO-
TEXHOJIOTHIECKOTO
npoiiecca

I1K-1.6. Braneer
METO/IaMH pacyera u
aHaJIM3a MPOIIECCOB B
XUMHYECKHX PEeaKTopax;
METOJIUKOHN BBIOOpA
peakTopa u pacuera
npoiiecca B HeM; OCHOBaMHU
aHaliM3a ¥ CUHTE3a
XUMHUKO-TECXHOJOTI'HYCCKUX
CHCTEM; METOTUKOM
pacueTa MaTepUaIbHO-
TETUIOBBIX 0AJIAHCOB;
METO/IaMH pacyuera
OCHOBHBIX TEXHUKO-
OKOHOMHNYECCKUX
ToKa3aresel XMMUYeCKOT0
MTPOU3BOJICTBA.

IIK-1.7. 3HaeT OCHOBHEIE
TTOHATHS TCOPHUU
yIpaBIeHUS
TEXHOJIOTHYECKUMHU
MPOIECCAaMH; CTATUYECKUE
¥ TUHAMHYECKHE
XapaKTePUCTUKU 00BHEKTOB
Y 3BCHBCB YIIPABIICHUS;
OCHOBHBIE BHBI CHCTEM
aBTOMAaTHYECKOTO
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pEeryaupoBaHus U 3aKOHbI
YIPABJICHUS; TAIIOBBIE
CUCTEMBI aBTOMAaTUYECKOTO
YIPABJICHUS B XUMUYECKON
IIPOMBIIIJIEHHOCTH;
METO/Ibl ¥ CPEJICTBA
JTUarHOCTUKHU U KOHTPOJIS
OCHOBHBIX
TEXHOJOTHYECKHUX
apameTpoB

[TIK-1.8. Ymeer onpenensrsb
OCHOBHBIE CTaTUYECKHE U
JTMHAMAYECKHE
XapaKTEePUCTUKH OOBEKTOB;
BbIOMpATh palMOHAIbHYIO
CHCTEMY PEryJIMpOBaHUs
TEXHOJOTHYECKOI0
npoiiecca; BbIOMpaTh
KOHKPETHBIE THITBI
npubOpoB AT
JMAarHOCTHKH XUMHKO-
TE€XHOJIOTHYECKOI O
mporecca

I1K-1.9. Bnageer
METOJIaMH YIIPaBJICHHUS
XHAMHKO-
TEXHOJIOTHYECKUMHU
CHCTEMaMHU M METOIaMU
PETYJIMPOBAHMSI XUMHUKO-
TEXHOJIOTHYECKUX
ITPOIIECCOB

Tun 3aga4 npogecCHOHAIBHOM IeATEILHOCTH: HAYYHO-HCCJIeI0BATEIbCKUI
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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, XUMUKO-
TEXHOJIOTHYECKOE
MIPOU3BOACTBO

- CKBO3HBIE BUJIBI
npogeccuOHaTBHON
JESITEIILHOCTH B
HPOMBIIIUICHHOCTH (B
cdepe opraHu3auu u
NPOBE/ICHUS] HAYYHO-
HCCJICIOBATCIILCKUX H
OIBITHO-KOHCTPYKTOPCKHUX
pabot B obnactu
XUMHYECKOTO U XUMHKO-
TEXHOJIOTUIECKOTO
MIPOU3BOJICTBA).

IIK-2. Ciocoben
OCYIIIECTBISAThH
IKCIIEPUMEHTAIILHBIC
HCCIIEIOBaHUS U
HCHBITAHUSA 110 3a1aHHOMN
METOJIMKE, TPOBOAUTH
HAOJIOACHUS U U3MEPEHUS
C y4eToM TpeOoBaHUM
TEXHUKHU 0€30I1aCHOCTH,
oOpabaThIBaTh U
WHTEPIPETUPOBATH
IKCIIEPUMEHTAIIbHBIE
TaHHBIC

[TK-2.1. 3HaeT ocHOBHBIC
METOJIbI U IPUEMBI
po6ooTdopa u
pOoOOTIOATOTOBKH
AHATU3UPYEMBIX O0BEKTOB,
METO/IbI pa3eiCHHs U
KOHIICHTPUPOBAHUS
BEIIIECTB

[IK-2.2. YMmeeT npoBoaUTh
nabopaTopHble
UCCIICIOBAHMUS, 3aMEPhI U
aHAJIN3Bl OTOOPAHHBIX TPOO

T1K-2.3. Bnagers
HaBBIKAMHU pa0OTHI HA
AHAJTUTHYECKOM
0o0opyI0BaHUU U
MpaBUJIAMH €T0
IKCILTyaTaIu

Amnanu3z TpeboBaHUI K
npodecCuoHaTbHBIM
KOMTICTCHIHSIM,
IpeIbABISIEMBIM K
BBIMTYCKHUKAM
HaIpPaBJIEHUS IOJITOTOBKU
Ha pBIHKE TPY/a,
000011eHE 3apyOEKHOTO
OTIBITA, TPOBEICHUS
KOHCYJIbTAIMH C
BEIYIMHU
paboToaTensamu,
00beTMHEHUSIMHI
paboTonaTeneit orpaciu, B
KOTOpOM BOCTpeOOBaHbI
BBIMTYCKHUKH B paMKax
HaINpaBJICHUS TTOATOTOBKH.

[TpodeccuonanbHbIM
crangapt «Crenuanuct mno
Hay4yHO-
MCCIIEIOBATEIBCKUM U
OTBITHO-KOHCTPYKTOPCKUM
pa3paboTKamy,
YTBEPKJICHHBIN ITPUKA30M
MuHnucrepceTBa Tpyia u
COLIMAJIbHOW 3alllUTBI
Poccniickoit ®enepanuun
o1 04.03.2014 Ne 121 &,
O600611eHHas TpyaoBas
byHKIHISA

A. IIpoBenenne HayyHO-
MCCJIEIOBATEIbCKUX U
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OTIBITHO-KOHCTPYKTOPCKHX
pa3pabOTOK IO OTJCITBHBIM
pazaenaM TEMBI.

AJ02.5. OcyiecTBieHue
BBITTOJTHECHHUS
9KCIIEPUMEHTOB U
oopmieHHs pe3ynbTaTOB
HWCCIENOBAaHUN U
pa3paboToK.

(ypoBeHb KBaIH(pHUKALUH —
5).

Briosinenue
(byHIaMEHTAIBHBIX U
MPUKIIAJHBIX paboT
MTOUCKOBOTO,
TEOPETUYECKOT0 U
AKCIEPUMEHTAIHHOTO
XapakTepa ¢ LeJbIo
OTIpeIeIIEHUS] TEXHHYECKIX
XapaKTepUCTHK HOBOH
TEXHUKH, & TAKXKe
KOMILIeKca paboT 1o
paszpaboTke
TEXHOJIOTUYECKOI
JTOKYMEHTAIIH

XUMHUYECKOe, XUMHKO-
TEXHOJIOTHYECKOE
HPOH3BOCTBO

- CKBO3HBIE BUJIBI
npodecCuOHAIbHON
NEeSITETIbHOCTH B
POMBIIIUICHHOCTH (B
cdepe opraHu3auu u
NPOBE/ICHUS HAYYHO-
UCCIIEIOBATEIICKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
paboT B obmactu
XUMHYECKOTO U XUMHKO-
TEXHOJIOTUIECKOTO
MIPOU3BO/JICTBA).

[1K-3. Crnocoben
MOJICTTUPOBAThH JHEPTO- U
pecypcocOeperarorniye
MIPOIIECCHI B
MIPOMBIIIIJICHHOCTH

T1K-3.1. 3naeT MeTOIBI
uacHTU(DUKAIH
MaTeMaTU4YSCKUX OIMHUCAHUM
JHEPro- u
pecypcocOeperaronmx
MIPOIIECCOB Ha OCHOBE
IKCIIEPUMEHTAIBHBIX
JIAHHBIX U METOJIBI HX
ONTHUMM3ALINH C
MIPUMECHCHHEM
SMIUPUUECKUX H/UITN
(HbU3UKO-XUMHUIECKUX
MoJelIen

[1K-3.2. YMeeT npuMeHsTh
METObI BBIYMCIUTEIbHON
MaTeMaTHKH H

AHanu3 Tpe0oBaHUN K
po(heCcCUOHATLHBIM
KOMTIETEHIIHSIM,
PEIBABISEMBIM K
BBIMTYCKHUKAM
HAIPABJICHUS TIOJITOTOBKU
Ha pBIHKE TPY/Ia,
0000111eHIE 3apyOEKHOTO
OTIbITA, MPOBEICHUS
KOHCYJIBTALIUH C
BEYIIUMHU
paboTonaTensimMu,
00BeAMHEHUSIMH
paboToaaTeneit oTpaciu, B
KOTOPOI BOCTpeOOBaHbI
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MaTeMaTHYEeCKOM
CTATUCTUKH VISl PEIICHUS
3a/1a4y pacuera,
MOJICJTMPOBAHUS U
ONTUMU3ALNH SHEPTO- U
pecypcocOeperarmmnx
MIPOIIECCOB

T1IK-3.2. Bnaneer mmakerom
MPUKJIAIHBIX TPOTPaMM
JU1s1 00pabOTKH
pe3yJIbTaTOB
9KCIIEPUMEHTOB, H
MOJICTTHPOBAHUS,
uCHTU(DHUKALIMK U
ONTHMH3AINHA JHEPrO- U
pecypcocOeperaronmx
IPOIIECCOB

BBIITYCKHUKH B PAMKaxX
HaIpaBJICHUSA IOATOTOBKU

[TpodeccrnonanbHpIit
cranaapt «Crenuanmct mo
Hay4HO-
UCCIIEIOBATEIbCKUM U
OIBITHO-KOHCTPYKTOPCKHUM
pazpaboTkamy,
YTBEP>KJICHHBII IPUKa30M
MuHnucrepcerBa Tpy1a u
COLMAJIbHON 3aIlUTBHI
Poccniickoit ®enepanuun
o1 04.03.2014 Ne 121 #,
O06006mennas TpynoBast
byHKIHSA

A. IlpoBenenue Hay4HO-
UCCIIEI0BATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboTOK MO OT/EIbHBIM
pazzenaM TEMBI.

A/02.5. OcyectBiieHre
BBITTOJTHEHHS
9KCHEPUMEHTOB U
oopMIIeHHs PEe3yIbTaTOB
HUCCIeOBaHuN U
pa3paboToK.

(ypoBeHB KBATM(PUKALINH —

5).

HpOQ)eccnona.m,Hble KOMIICTCHIUUHA U UHAUKATOPLI UX TOCTH/KCHUHA

no HanpasjeHnio 18.03.02 Juepro- u pecypcocéeperarimme Npouecchbl B XUMHYECKO TEXHOJIOTUH, He)TeXHMMUM U OMOTEXHOJIOTHH

npopuiab PanmoHajbHOE HCIO0JIb30BAHUE CHIPbEBbIX H YJHEPreTHYECKUX PecypcoB
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OcHoBaHue

3anaqa OOBbeKT umm .
. Kon n Konx n HaumeHoBaHue (mpoeccronanbHbIN
npodecCuoHaIbHOW | 001aCTh
ESTEIBHOCTH SHAHIS HauMmeHoBauue I1K nHaukaropa goctmxenus 11K CTaHJapT, aHAJIU3 OIBITA)
O060011eHHBIE TPYIOBBIEC PYHKIIUU
Tun 3aga4 npogecCHOHAIbHOM 1eATEJILHOCTH: HAYYHO-HCCJIeI0BATEIbCKHU I
Beinonuenue - XMMH4ECKOE, IT1K-4 Cnocoben IIK-4.1 Amnanu3s TpeOoBaHUI K
(GyHITaMEHTAJIBHBIX U | XUMHUKO- 000CHOBBIBaTh 3HaeT NPUHIUIBL pa3paboTKu | MpodeccnoHaTbHBIM KOMIIETEHIUSM,
MPUKJIAIHBIX PA0OT | TEXHOJOTUYECKOE TEXHUYECKUE TEXHOJIOTHYECKUX IPOLIECCOB, | MPEABABISAEMBIM K BHITYCKHHUKAM
MTOMCKOBOTO, MIPOU3BOJICTBO pelieHus npu WHHOBAIIMOHHBIE METOJbI U | HallpaBJICHUS MOATOTOBKU Ha PHIHKE
TEOPETHUYECKOTO 1 pa3zpaboTke 00opyIoBaHue ISl OCHAILICHUS | TPYJa, 0000IIeHnEe 3apyOeKHOTO OIbITA,
AKCIIEPUMEHTAIbHOTO | - CKBO3HBIC BUJBI | TEXHOJOTHYECKHUX MIPOU3BOJICTBEHHBIX JINHUHN POBEJICHUS KOHCYJBTALUN C BEAYIIUMHU
XapaxkTepa ¢ HeJbIo npodeccnoHabHOM | Tiporieccos, BeiOupath | ITK-4.2 paboTomaTesiMu, 00bEIMHCHUSIMH
oTpeeNeHUs JeSITEIbHOCTH B TEXHUYECKUE YMeer 000CHOBaHHO BBIOMpaTh | paboToaarenei 0Tpaciu, B KOTOPOi
TEXHUYECKHUX IIPOMBIIIJIEHHOCTH | CPEJICTBA U parroHaIbHBIC BOCTPEOOBaHbI BHIITYCKHUKH B PaAMKax
XapaKTePUCTHK (B cepe TEXHOJIOTHH JJIs1 TEXHOJIOTHYECKHE MPOLIECCHI HaIpaBJIeHUs OATOTOBKU
HOBOM TEXHHKH, a OopraHu3aluu 1 IOBBIIICHUS SHEPIO- IIK-4.3
TaK)Ke KOMIIJIEKCa NpOBEACHU A Hu Bnaneer ocHoBamu pacuera [IpodeccronanbHblil CTaHAAPT
paboT 1mo pa3paboTKe | HAYIHO- pecypcocOeperaroux | mapaMmeTpoB «CrenuanumcT mo HayqHo-
TEXHOJIOTHYECKOM HCCIEA0BATENIbCKUX | TApaMETPOB. 5HEProd(HPeKTUBHOCTH 1 | UCCIIEIOBATENBCKUM U ONIBITHO-
JIOKYMEHTAIUU Y OTIBITHO- pecypcocOepexeHus KOHCTPYKTOPCKHM pa3zpaboTKam»,
KOHCTPYKTOPCKHUX YTBEPKJIEHHBIN MTpUKa30M MUHHCTEPCTBA

pabot B obnactu
XUMHUYECKOT0 U
XUMHKO-
TEXHOJIOTHYECKOTO
IIPOU3BO/JICTBA).

TPpyJla ¥ COLIMAIBHON 3aInThl Poccuiickon
®enepaunn ot 04.03.2014 Ne 121 H,
O60061meHHas TpyaoBas QyHKIUS

A. TIpoBenenue Hay4HO-
HCCIIEIOBATENLCKUX U OIBITHO-
KOHCTPYKTOPCKHUX Pa3paboTOK IO
OTIENEHBIM pa3JieiaM TeMBI.

AJ02.5. Ocy1iecTBIICHUE BBITIOJTHEHUS
HKCIEPUMEHTOB B O(POPMIICHHSI
pe3yabTaTOB MCCIEOBAHUIN U Pa3pabOTOK.
(ypoBeHb KBaTH(bUKAIIHH — D).
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Tun 3aga4 npogecCHOHAJIBbHOM eATEILHOCTH: TEXHOJOINYeCKUI

Brimonnenue
(byHIaMEHTAIBHBIX U
MIPUKIIATHBIX PadboT
TTOMCKOBOTO,
TEOPETHYECKOTO 1
AKCIEPUMEHTAIBHOTO
XapakTepa ¢ MeJbIo
onpeeaeHus
TEXHHYECKUX
XapaKTePUCTHK
HOBOM TEXHHKH, a
TaK)Ke KOMIUIEKCa
paboT 1o pa3paboTke
TEXHOJIOTHUYECKOM
JOKYMEHTAIluU

- XUMHYECKOE,
XHAMHKO-
TEXHOJIOTHYECKOE
MIPOU3BOJICTBO

- CKBO3HbLIE BUIBI
npodeccnoHanbHOM
JeSITEIbHOCTH B
MIPOMBIIIJICHHOCTH
(B cepe
OpraHu3alyy u
MIPOBEICHUS
Hay4HO-
HCCIICIOBATEIILCKUX
U OTIBITHO-
KOHCTPYKTOPCKHX
pabot B o0actTu
XUMHYECKOTO U
XUMHKO-
TEXHOJIOTHYECKOTO
MIPOU3BOJICTBA).

IIK — 5 Cniocoben
OIICHUBATh TEXHHUKO-
HYKOHOMHYECKOE
COCTOSTHUE
MIPOM3BOJICTBA U
y4acTBOBATh B
pa3zpaboTke
IIPEMIOKEHUH 110
MIOBBIIIICHUIO
YKOHOMHUYECKUX U
PUPOJO0XPAHHBIX
roKa3areyeun

IK-5.1

YMeeT ucons30BaTh
HOPMAaTHBHBIC TPEOOBAHUS
MPUPOJOOXPAHHBIX U
(hMHAHCOBBIX JIOKYMEHTOB

IMK-5.2
YMeeT BbIOIHATH OalaHCOBbBIE
pacyeTbl TPOU3BOJICTBA

IIK-5.3

Bmaneer naBpIkaMu
cucTeMaru3anuy 1 0000IeHus
uH(pOpMaLIUU 1O
HCIIOJIb30BAHUIO PECYPCOB
MIPOU3BOJICTBA

AHanu3 TpeboBaHUH K
npodeccnoHAbHBIM KOMITETEHITUSIM,
IPEIbABISEMBIM K BBHIITYCKHUKAM
HaIpaBJICHUS MTOJTOTOBKU Ha PHIHKE
Tpy/za, 00001IeHne 3apyOeKHOTO OITBITA,
MIPOBEICHUS] KOHCYJIBTAIUN C BEAYIIHMH
paboronaTensiMu, O0beAUHEHUSIMH
paboToatenell OTpaciu, B KOTOPO
BOCTPEOOBAHBI BHITYCKHUKU B PaMKaXx
HATPAaBIICHUS TIOJITOTOBKU

[IpodeccrnonanbHbIi cTaHIApT
«CrienuanucT 1no Hay4yHo-
UCCJIEIOBATEIbCKUM U OIIBITHO-
KOHCTPYKTOPCKUM pa3zpaboTKam»,
YTBEPKJICHHBIN ITpUKa30M MHUHKCTEPCTBA
TpyJla ¥ COLIMAJIbHOM 3a1uThl Poccuiickoi
®enepanun ot 04.03.2014 Ne 121 H,
O06o061eHHas TpyaoBas QyHKIHS

A. IlpoBenenue Hay4HO-
MCCIIEIOBATEIBCKUX U OIIBITHO-
KOHCTPYKTOPCKHX Pa3pabOTOK MO
OTJIENIbHBIM Pa3/ieiiaM TEMBI.

A/02.5. OcyIiiecTBIEHHE BBITIOJTHEHUS
HKCHEPUMEHTOB U O(POPMIICHHS
pe3yJIbTaTOB MCCIEI0BaHUN U pa3pabOTOK.
(ypoBenb kBanudukanuu — 5).
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5 AHHOTAIUA PABOYUX ITPOI'PAMM JUCHUILJIUH, IPAKTUK U THA
5.1 IucuunjnHbI 00s13aTeIbHON YacTH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«/HOCTpaHHBIN SA3BIK»

1. Heap AUCHUNIMHBI — MPUOOpPETEHUE 00YJAOIIMMUCS OOIeH, KOMMYHUKATHBHON 1
npoeCCHOHATBPHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX Ha OTIEIBHBIX JTamax s3bIKOBOM
IOATOTOBKA  IO3BOJIAET  MCIOJIb30BaTh  HMHOCTPAHHBIM  A3BIK  IPAKTUYECKM KAk B
npoecCHOHANBHOM (MIPOU3BOJICTBEHHOW H HAYYHOH) NEATENbHOCTH, TaK W JUIS Ielei
camMo00pa30BaHMsL.

2. B pesyabTrare u3y4eHust AMCUMILIMHBI 00y4AIOLINICS JOJIKEeH:

Obnadamye cleAyOIMUMU KOMIIETCHIIMAMU U HHAUKATOPAMH UX JTOCTH)KEHUS .

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

3namo:

- OCHOBHBIE  CIOCOOBI  COYETAEMOCTH  JIEKCUYECKUMX €AMHHUIL U  OCHOBHBIE
CJI0BOOOpa30BaTEeIbHbIE MOJICIIH;

- pPyCCKHUE SKBUBAJIEHTHI OCHOBHBIX CJIOB M BBIPAKEHHUH pEUYH B IIPOLIECCE MEKITMUYHOCTHOTO
Y MEXKYJIBTYPHOI'O B3aUMOJECHCTBHS;

- OCHOBHBIE TIPUEMBI H METOBI peepUpOBaHUS U AaHHOTHPOBAHUS JIUTEPATYPHI;

- IACCHBHYIO U aKTHBHYIO JIEKCUKY, B TOM 4YHCJE OOLICHAyuYHYI0 U CIEHUAIbHYIO
TEPMHHOJIOTHIO, HEOOXOIUMYIO J1J1sl pabOThl Ha/l TUIIOBBIMU TEKCTaMU;

- IpUeMBbI PabOThl C OPUTHHAILHON JINTEPATYPO Ha HHOCTPAHHOM SI3bIKE.

Ymems:

- paboTaTh C OPUTMHAIBHOM JIUTEPATYPON HA UHOCTPAHHOM SI3BIKE;

- paboTaTh CO ClIOBapeM;

- BECTH IIEPENHUCKY HAa U3yYAaEMOM S3bIKE C LIEJIBI0 MEXINYHOCTHOIO ¥ MEXKYJIBTYPHOIO
B3aUMOJCHCTBUS;

- BECTH PEUEBYIO JIEATEIIbHOCTh IPUMEHHUTENBHO K cpepe ObITOBOM U MpodeccHoHaIbHOM
KOMMYHHKAIIH.

Braoemy:

- WHOCTPAHHBIM $I3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYPHOIO OOIIEHHS,
HaBbIKAMH M YMEHHUSMH pEUeBOM JAEATENbHOCTH NPUMEHMTENBbHO K cdepe OBITOBOH u
npoheccuoHaIbHOM KOMMYHHMKAIIUN, OCHOBAMH ITyOJIMYHON peun;

- OCHOBaMHM pedeprpoBaHMs U aHHOTUPOBAHUS JIUTEPATypPhbl HA H3y4aeMOM MHOCTPAHHOM
A3BIKE.

3. Kparkoe cogep:kanue JTUCHUIINHBI

Paszgen 1. I'pammaTnyeckue U JEKCHYECKUE TPYIHOCTH N3y4aeMOro s3bIKa.

1.1 CopsokeHne M HM3MEHEHHE TJIarojia-CBsi3kM B (opMax HACTOAILIET0 BPEMEHH.
Bunospemennsie opmsl riaarosno. O0pa3oBanue GopM MPOCTHIX, MPOJOKEHHBIX, MTEPPEKTHBIX
U nep(eKTHO-TIPOAOKEHHBIX BpEMEH TIiaroyia. BompocuTtenbHble NMPEeAIokeHUs B Pa3InIHbIX
BpemMeHax. OOpa3zoBaHUE OTPULIATEIBHBIX (POPM TJIarosia B pa3IMyHbIX BPEMEHAX.

1.3 O6pazoBaHue NPOCTHIX, MPOJIOKEHHBIX, MEP(EKTHBIX BPEMEH INIarojibHbIX (HOpM U
ynorpebnenne Gopm crpamarenbHoro 3anora.l.4. BumoBpemeHHBIE (OPMBI TIIaroJIOB.
OO6pa3oBaHue TPOCTHIX, MPOJODKEHHBIX, MEP(HEKTHBIX U NMePPEKTHO-TPOIOIKEHHBIX BPEMEH.
BonpocutenbHble npeuiokeHnsl B pa3IuyHbIX BpeMeHax. OOpa3oBaHre OTpULIATENBHBIX (OPM
IJ1arojia B pa3Jn4HbIX BpeMEHaXx.

1.4 Ipuuactus. [Ipuyactus Hacrosero u npoulenuiero Bpemenu. Ilepdextasie popmbl
npuyactusi. MecTo npuyacTvii B mpeuioskeHuH. AOCOTIOTHBIN MPUYACTHBIN 000POT.
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1.5 Nuduautus. ®opmel naGuauTHBA. [IpomomkeHHbld U NepPEKTHBIH WH(OUHUTHB.
Oynkuun vHOUHUTHBA B mpemiokeHun. OOpa3oBaHue M ymnoTpeOiieHHe WH(OUHUTHBHBIX
000pOTOB THUIIA «CIIOKHOE MOUIEXKALEE» U «CI0KHOE JOIOTHEHUE.

1.6 Mopanbubie rnaroisl. CTpykTypa mpemnoxeHus. [IpuHIUIBI CI0BOOOpa30BaHUS.
Coxkpamenus (a66peBuarypsi). O60o3HaueHne nathl [IpaBuia 4TeHUs XUMUYECKUX SJIEMEHTOB,
o0o3HaYeHUI U (POPMYN HEOPTraHUYECKHX COCAMHCHHA W YPAaBHCHHHM XHMHUYECKUX PEaKIUi.
ITpaBuna yrenus equHuL u3mepenus. [IpaBuna yTeHnss HAUMEHOBAHUN OCHOBHBIX OPraHUUYECKUX
COCIMHECHU.

Paznen 2. Pa3BuTHe HaBBIKOB YTEHUS TEMAaTHUECKUX 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. [IpoGiemsl 3koI0THH.

2.2 [lonstue o Bunax ureHus. [I[pocMoTpoBoe uTeHNE Ha IpUMepax TeKCTOB 0 xumuu, [1.1.
Mengeneee, PXTY um, JI.1. Menneneena.

AKTHUBH3A1US JIEKCUKHU IPOYUTAHHBIX TEKCTOB.

2.3 H3yyaromiee 4YTE€HHME HAyYHBIX M HAYYHO-TIOMYJAPHBIX TEKCTOB IO BbIOpaHHON
CHEIMAJIbHOCTH Ha npumepe TekcToB: «Hayka u HaydyHble METOAB», «XHUMHUYECKOE
npeanpustue», «CoBpeMEHHbIE HMH)KEHEpHbIE TEXHOJOIMM», «XHUMHUYecKass JabopaTropus.
TexHuka Oe3omacHocTH B jnabopatopuu. M3MmepeHuss B XUMUYECKOW JlabopaTopumn», «XUMHs
Oynymero. CoBpeMeHHbIEe TEHICHLIUN pa3BUTHs HayKn», «buotexHomnorus. dapmareBTHueckue
IIPOU3BOJICTBAY, «3eneHasd xumus. [IpoOiemsl 3xoI0rum».

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

Paznen 3. Ilpaktuka 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 «o cede u o Oymymieit mpodeccuny. 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 IPOCHOBI, COIacusl).

Oco6eHHOCTH IUATOTUYECKON pedr IO MPOIEHHBIM TeMaM.

Paznen 4. OcoOeHHOCTH sI3bIKa CIIEUATIBLHOCTH

I'pammaTHUECcKHE TPYJHOCTH S3bIKA CIEUATIBHOCTH:

4.1. 'paMMaTH4YECKHE U JIEKCUYECKUE TPYJHOCTH SI3bIKA CIIEIIMAIBHOCTH:

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

4.2. CocnararenpHoe HakJIOHEHHE. DOPMBI COCIIaraTeIbHOTO HAKJIOHEHUS B U3Y4aeMOM
a3bike. MoJanbHble TJarojibl U UX HCIOJIb30BaHHWE B MPEIUIOKEHUSIX B COCIararelbHOM
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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 CHENHMAJIBHBIMH cioBapsMu. llousitue o pedepupoBaHuu u
AHHOTHPOBAHUU TEKCTOB IO crienuanbHocT. [lonck HOBOM mHGOpManuu npu pabore ¢ TeKCTaMu
U3 TEpUOJIUYECKUX HU3JaHUA U MOHOrpaduii, WHCTPYKUMH, TNPOCIHEKTOB W CIPABOYHOMN
JUTEPATyphl IO PACCMATPUBAEMOIN TEMaTHKE.

4. O0beM y4eOHOM JUCHUIIMHBI

Cemectp Cemectp
Beero 1 2 ceMecT 3 cemect 4 cemect
Bun yuebHoO# paboTh X CGMZCTP % P Y P Y P
3p | AKeL | ap Kaj. | ao Kall. | g | AKLL | o0 | AKaLL
q. q. q. q. q.
Obuwast TPYROEMKOCTE | o | 2510 | 20 | 720 | 20 | 720 |20 720 |30 1080
JAUCIHUTIIHHBI
Konrakruas padora — | 5 o | 1590 | 09 | 320 | 09 | 320 | 09| 320 |09/ 32,0
ayIMTOPHbIE 3AHATHA:
IT
PAICTIACCINE SAWIH 1 36 1 1280 | 09 | 320 | 09 | 320 |09 320 |09 32,0
(I13)
CamoctosTentnas 44| 160 |11| 40 | 11| 40 |[11| 40 |11 400
pabdora
KonraktHas 0.6 0.2 0.2 0.2
camocTosITeNbHas padoTa
CaMOCTOSTENbHOE 4.4 1,1 1,1 1,1 1,1
W3YYCHHE Pa3/eiioB 159,4 39,8 39,8 39,8 40,0
JTUCHUIIINHBI
Buabl konTpoJIA:
3auer + + + + + + - -
JK3aMeH 1,0 | 36,0 - - - - - - 1,0 36,0
KonraktHas pabora —
04 - - - 0,4
MIPOMEKYTOUHAS 10 , ] ) ] 1.0 ;
aTTeCcTaIlHsI
[ToaroroBka K SK3aMeHy. 35,6 - - - 35,6
Bt ntorosoro 3auer 3auer 3auer JK3aMeH
KOHTPOJIS:
Bun yueGHoM Beero Cemectp Cewmectp
paboThl 1 cemectp 2 cemecTtp 3 cemectp 4 cemectp
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3E

Actp.

3E

Acrtp.

3E

Acrtp.

3E

Acrtp.

3E Actp.

Oo6mas
TPYLOEMKOCTh
JIACLIUTLTUHBI

243

54,0

54

54

KonTakTHas
padora —
ayJUTOPHbIE
3aHATHSA:

3,58

96,75

0,89

24

0,89

24

0,89

24

089 | 24

[IpaxkTrueckue
sansaTus (I13)

3,6

96

0,89

24

0,89

24

0,89

24

089 | 24

CamocrosiTeIbHas
padora

4,4

120

1,11

30

1,11

30

1,11

30

1,11 | 30,0

KonTakTHas
CaMOCTOSITEIbHAS
pabora

CaMOoCTOSTEIBHOE
W3YYCHHE Pa3/ciioB
IUCLUTUINHBI

4.4

0,45

119,55

1,11

0,15

29,85

1,11

0,15

29,85

1,11

0,15

29,85

1,11
30,0

Buabl KOHTpOJIS:

Bua kouTpoJs u3
yia

IK3aMeH

1,00

27,00

1,00 | 27,00

KonraktHas pabota
—  IPOMEXYTO4YHas
aTTecTauus

TloaroroBka K
SK3aMEHY.

1,00

0,30

26,70

0,30
1,00

26,70

Bua ntorosoro
KOHTPOJISA:

3auer

3auer

3auer

IK3aMeH

AHHOTauA padoyeil NpOorpaMMspl JUCHHUIJIMHBI

«Hcropus (mcropust Poccun, Bceoduiast ucropus)»

1 eap aucuMNIMHBI — (GOPMUPOBAHME y CTYACHTOB LIEJIOCTHOTO MpEJICTaBIEHHUS 00
UcTopryecKkoM npouuiomM Poccun, ee Mecte BO BCEMUPHO-HCTOPHUUECKOM IIPOIIECCe.
2 B pe3yabTare M3y4eHus JMCHHUIIIMHBI 00y4AIOMMIicCs J0/IKeH:

Obnadams CIeTyIONTUMA KOMITIETCHIIMSIMU U UHIMKATOPAMH HX JOCTHKCHHUS:

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

3namo:

— OCHOBHBIC HAITpaBJICHU, HpOGJ’ICMLI 1 METOJBI HCTOpH‘-ICCKOfI HAyKH,
— OCHOBHEIE€ JTanbl M KJIIOYEBBIE COOBITHS HUCTOPUHU Poccnu un MHpa; 0COOEHHOCTH
Pa3BUTHA pOCCPIfICKOl"O TrocydapCTBa, BBIAAOIINUXCSH JesaTeneil OTEYECTBEHHOU U BCCO6U.[CI>1

HCTOPHH.
Yumems:

— COOTHOCHTDH O6H.[I/Ie HCTOPUYCCKHUE TIPOLECChI M OTACIBbHBIC q)aKTI)I; BBIABIIATH
CYIICCTBCHHBIC YCPTbl HCTOPUYCCKUX TMPOLHCCCOB, SIBIICHUN U CO6BITHﬁ; AHAJIM3UPOBATH
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COIMAJILHO-3HAYUMBIC TTPOOJICMBI;

— QopmynupoBaTh W apryMEHTUPOBAHO OTCTAMBATh COOCTBEHHYIO MO3HUIIUIO TIO
pa3IMYHbBIM MMPo0JIeMaM UCTOPHUH.

Bnaoemn:

— TIPEJCTaBICHUSIMH 00 UCTOPUH KaK HayKe, €€ MECTE B CHCTEME I'yMaHUTAPHOTO 3HAHUS;

— MPEJCTaBICHUSIMU 00 OCHOBHBIX 3Tarax B UCTOPHUH YEJIOBEUECTBA U X XPOHOJIOTHH;

— KaTerOpHaJbHO-TTIOHATHIHHBIM alliapaToM U3y4aeMOM JUCIUTLINHBL,

— HaBBIKAMH aHAJIM3a UCTOPHUECKUX HCTOYHHUKOB.

3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Pazgen 1. Hcropussi B cHcCTeMe COHUAIBHO-TYMAHMTAPHBIX HayK. OCHOBBI
MeTOJ0JI0THH HMCTOPHYeCKOoil HayKu. Oco0eHHOCTH CTAHOBJICHHSI TOCYAapCTBEHHOCTH B
Poccun o cpaBHeHHIO ¢ eBPONECHCKUMHU PAHHECPEeIHEBEKOBBIMH IOCy1apCTBaMHU.

1. 1. Mecro ucropum B cucreMe Hayk. /[peBHeiillee mpouwioe 4enoBedyecTBa M
nepsbie nMBUJIM3aNMH. [Ipenmer ucropuueckoil Hayku. Posib Teopuu B MO3HAHMM MPOLLIIOTO.
CymHocTh, (HOpMBI, (PYHKIMU HUCTOPHYECKOTO 3HAHMA. [IOHSATHE MCTOPUYECKOTO MCTOYHHKA,
KJaccu(uKalus UCTOPUYECKMX HCTOYHMKOB. Mcropus Poccum — HeoTbemsiemass dYacTh
BCEMUPHON UCTOPHH; 00111ee 1 0COOEHHOE B NCTOPUYECKOM Pa3BUTHUU.

Antponorene3. Heomutuueckass pesomonus. CouuanbHbelii  cTpod. Pasznoxenue
nepBoObITHOM 00mmHEL. [{uBunm3anuu /[peBrero Boctoka. ['ocynaperBa antuanoctu. Haponsr u
JpeBHeWIne rocynapcrsa Ha tepputopun Poccun. OTHorenes cnassH. Benukoe Ilepecenenune
HapoioB B |II-IV BB.

TpaauuuonHsle  ¢GoOpMBbI  COLMAIBHOW  OpPraHM3alMU  €BPOINEHCKUX HApoIOB B
JIOTOCYIapCTBEHHBIN IIEpUOJA. BO3HMKHOBEHHE pPAHHECPEIHEBEKOBOM TI'OCYIapCTBEHHOCTH B
EBporne.

OTHOKYJBTYPHBIE M COLMAIBHO-TIOJIMTUYECKUE IIPOLIECCHl CTAHOBJIEHUS POCCHUHCKON
rocygapcrBeHHOCTH. Hawano poccuiickoit rocynapcrBeHHocTH. JlpeBHsisi Pych. [lpunsarue
XPUCTHAHCTBA.

1.2. Cpeanue Beka. MecTo CpeIHEBEKOBbS BO BCEMUPHO-MCTOPUYECKOM IIPOIIECCE.
Pycckue 3emnu B X1I-XIII BB. MoHrono-tarapckoe HamectBue Ha Pych. Dkcrancus B 3anajHbie
U CeBepo-3alaJHble PyCCKUE 36MIIM. Belnkoe KHKECTBO JIMTOBCKOE U Pycckoe rocynapcTso.

CknanpiBaHHE€ OCHOB HallMOHAJIBHBIX rocynapcTtB B 3amagHoit EBpome. OOpa3oBanue
Poccuiickoro rocy1apcTsa, €ro HCTOPUYECKOE 3HAUECHHUE.

1.3. HoBoe Bpems. Y wucrokoB Hooro Bpemenn. OcoOEHHOCTH COCIIOBHO-
npezcraBuTenbHO MoHapxuu B EBpomne m Poccun. Hawano XVII Beka — smoxa BceoOriero
eBporneiickoro kpusuca. Poccust B XVI B. - XVII BB. CHHXpPOHHOCTh KPU3UCHBIX CUTYyallUd B
pasHbIX cTpaHax. «CMyTHOE BpeMs» B Poccun.

I'enesuc kanuranusma. Ero ¢opmbl u cocyiecTBOBaHHE C AJIeMEHTaMu (eojain3ma.
OcobeHHOCTH pa3iuyHbIX perroHoB EBpomnbl. dopmupoBaHue MHUPOBOTO pbiHKA. Ilogbem
MaHy}axkTypHOro rnpousBojictBa. DopmupoBaHre BHYTPEHHUX PHIHKOB.

I'enesuc camonepkaBust B Poccun. «Btopoe m3nanue» kpenoctHudyectBa — CobOopHoe
ynoxxenue 1649 r. u opuanueckoe oopmiieHne KpernocTHoro npasa. Cexkyaspuzanus pyccKon
KYJIBTYPBI.

Paznen 2. Ot HoBoro k Hoselimemy Bpemenn. Poccuiickas ummnepus B XVIII —
Hayaje XX B.

2.1. XVIII Bek — BeKk MOJEpPHHM3allMd M MpocBemieHus. laeliHele u conuanbHO-
nosmTHueckue nctoku Ilpocsemenns. OCHOBHBIE YEPThI TPOCBETUTENIBCKOM NICOIOTUU: YETOBEK
U TOCYapCTBO, «ECTECTBEHHOE NPaBO», dTUKA. M ies mporpecca kak rocroCTBYIOIIEE TEYCHUE B
00I11eCTBEHHON MBICIIH.

Pedopmbr Ilerpa | kak mepBas MHONBITKA MOJEPHU3ALMM CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickolt nmmnepun. OCHOBHBIE HANpPaBIIEHUS «EBPOINEH3ALMN» CTPaHbI.
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DBOJIIONHS COITUANBHOM CTPYKTYpHI obmiecTBa. [lanpHelimee 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. IIpombinuieHHsiii nepeBopor B EBpome u Poccum: obmee u
ocobenHoe. Baxxuneiimue ycnoBus nepexoja Poccun k uHIycTpHalibHOMY OOIIECTBY — pEIICHUE
KPECTBhSIHCKOT'O BOIIPOCA U OIpaHUYEHHE caMoepxkaBusl. JJINTENbHOCTh, HENOCIEA0BAaTENbHOCTD,
MUKJIMYHOCTH Tpoliecca OyprkyaszHoro pedopmupoBanus. EBporeiickas peBosrornus 1848—1849
rr. toru, 3HaueHne, ICTOPUUYECKUE TIOCTIEACTBHUS.

Ponws cyOobexkTuBHOrO (haktopa B mpeomosieHnn oTcTaBaHus. Pedopmber XIX Beka, ux
3HaueHue. OOmecTBeHHbIe ABUKEeHUs B XIX Beke.

2.3. Poccusi u Mup Ha py0eske BeKOB: KpU3HChl pa3BuTHs. O0OIIHMe UTOTH POCCHICKOM
MOJEpHU3alnU K Hayany XX Beka.

CootHomenne nonutuueckux cui B Poccun B Hawanme XX Beka. Hapactanue xpusuca
camojepkaBus. llepBast poccuiickas peomtonusa. OOpa3oBaHHE TMOJUTUYSCKUX MAPTUH.
l'ocynapctBenHass nyma Hayana XX BeKa Kak HEPBBIM OINBIT POCCUUCKOrO MapjaMEHTapu3Ma.
CronpimuHCcKas arpapHasi pedopma. llepBas mmpoBas BoiiHa um ydactue B Hell Poccum.
®eBpanbckas peBoitonus 1917r. 1 KopeHHbIE U3MEHEHHUSI B TIOJIMTUYECKOM )KU3HU CTPAHBI.

Pa3nen 3. Bcemupno-ucropuueckuii npouecc 1 XX Bek. OT COBeTCKOro rocyaapcraa
K coBpemeHHOH Poccun. OCHOBHbIE TEHJIEHUMH MHPOBOI0 Pa3BUTHSI HA COBPEMEHHOM
JTamne.

3. 1. Hayano HoBeiimero Bpemenu. GopMupoBaHHe U CYHIHOCTH COBETCKOI'O CTpOSI.
Mapkcu3sM Kak HJICOJIOTHYEeCKass OCHOBAa PEBOJIOLNMOHHBIX IMPEeoOpa3oBaHUNl U POCCHIMCKHE
peanuu. IlogroroBka u mobema OKTIOphCKOTO BoOpyx)eHHOro BoccTanusi B Ilerporpame. II
Bcepoccuiickuit che3n COBETOB M €ro peuieHus. DKOHOMHYECKass W COIUaibHas IMOJTUTHKA
OOJIBIIIEBUKOB.

Nroru nepsoii MUpOBOM BOMHBI. Bepcanbckas cuctemMa MEXKIYHApPOIHBIX OTHOLICHU.

I'paxnanckass BoiiHa u wuHOcTpaHHass uHTepBeHuua. Cynp6a u 3Hadenne HOIla.
VT1BepxkaeHue onHonapTHitHOW nonutrdeckoil cucrembl. O6pazoBanue CCCP. [Monutuueckas
6opr6a B maptun u rocynapcrse. CCCP B ronsl nepBoix nsatmiieTok (kouner 20-x rr. — 30-e rr.).

MupoBoii skoHOMUYeckuid Kpm3uc 1929-1933  rr. m BapwaHTBI BBIXOJIA W3 HETO.
Toranurapusm B EBpome. @opmupoBaHue pexuma JnyHOW Biactu CTanmHa M KOMaHJHO-
aJMMHHUCTPATUBHOMN cucTeMbl ynpasiieHus rocyaapctsoM. Konctutyuus CCCP 1936 r. Buennss
nonutuka CCCP B 20-30-¢ rr. [lestensHocTh KOMUHTEpHA.

3.2. Bropasi mupoBas BoiiHa. Beiiukas OTeuecTBeHHas1 BoiiHa: «be3 cpoka 1aBHOCTHY.
MockBa 1 MockoBckass 06macth B rojabl Benukoi OtedecTBeHHOW BOWHBI. OCHOBHBIE ITaIlbl
Benukoit OteuecTBeHHOMN BOMHBL. KOpeHHOI! 11epesioM B X0/1€ BOMHBI.

CoBerckuii ThUl B TOAbl BOWHBL. boprba B Thuly Bpara. IlapTu3aHckoe IBHXKEHHE.
UYenoBedeckue U MaTepraIbHble IOTEPH B XOJ1 BOIHBI.

Pemaromuii Bkian Coerckoro Coro3a B pasrpom ¢ammsma. HriopaOeprekuit mporecc Haj
HAI[MCTCKUMH BOCHHBIMH MIPECTYTHUKAaMU. XabapoBCKUil mporiecc.

3. 3. CCCP u Mmup c¢ nocjieBoeHHOro nepuosa o 1991 r. IsmeHenue COOTHOMIECHHSI CUIT
B MHpE II0CJ€ BTOPOM MHpPOBOM BOMHBL. Hauano «xomomHoW BOWHBDY. «JlokTpuHa TpyMsHa» u
«[Inan Mapmannay. @opMupoBaHue OUIOIAPHOTO MHpa. B3auMOOTHOIIEHUS CO CTpaHaMU
«HapogHoi nemokpatum». Cozmanue CoBeTa dKOHOMHYECKOW B3ammoriomomu. KoH(uukT ¢
IOrocnasueii. Oprannszauus Cesepoarnantuueckoro jorosopa (HATO). Coznanue
Opraauzannn Bapmasckoro poroopa. Boiina B Kopee. TpynHOCTH MOCIEBOEHHOTO pa3BUTHUS
CCCP. VYxecToueHHME MOJIMTUYECKOTO pEXUMa U HACOJIOTMYECKOro KOHTpois. llombiTkn
oOHOBeHHUsI «rocyaapcTBeHHoro conuanumay. XX cbes3n KIICC u ocyxnenne KyiabTa JUYHOCTH
Cranuna. «OTTemnenby B JyXOBHOH cdepe.

DOkoHomuueckue pedopMbl cepearHbl 60-X Tol0B, HMPUYUHBI WX HE3aBEPILIEHHOCTH.
«"ocynapctBo 6maronenctsusi». IV u V Pecnybnuka Bo @pannuun. O6pasoBanue u Pazputue
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OPI'. «OkoHoMHueckoe uyno» SAnonuu. Pacnan konoHuanbHOM cuctemMbl. HeokoHcepBaTusm
BenukoOpuranuu. Peitronomuka B CIIIA.

Hapacranue xpu3uCHBIX SIBJIEHUN B COBETCKOM oOriecTBe B 70-¢ — cepenune 80-X roioB.
HoBas Koncrutynuus CCCP. Konuenuus «pa3sutoro counanuszmay. Buemnsas nonuruka CCCP
B KoHIle 60-x Havasie 80-X IT.: OT pa3psIKi K 000CTPEHHIO MEXAYHAPOHONW 0OCTaHOBKH.

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

3.4. OcHOBHbIE TEH/IEHIIUH MIUPOBOT0 Pa3BUTHA HA COBPeMeHHOM 3Tamne. CTaHOBJIEHUE
HOBO# poccuiickoii rocynapcrBenHocT (¢ 1991- mo Hacrosmiee Bpewmsi). JlubepanbHas
KOHIICTIIIUSI POCCUHUCKUX peopM: Mepexo]l K PHIHKY, (HOpMUPOBAHHE I'PaXIaHCKOTO 00IIecTBa U
npaBoBoro rocyzaapctsa. «lllokoBas Tepamnus» sKoHOMHYECKUX pedopM B Hayane 90-X roaos.
Konctutynus Poccuiickoit @enepauyu 1993r. MexnanuonansHble oTHoweHus. [lonntudeckue
napTud U oOllecTBeHHble IBUXKEeHHs Poccum Ha coBpemeHHOM »dtame. Poccus Ha myTH
MozepHH3auu. Poccus B cucreMe MUPOBOM 3KOHOMMKHU M MEXIAYHApOIHBIX CBA3EH. MUpOBOH
skoHomMuueckui kpuzuc 2008—2011 rr. HoBble reonoanTuyeckoe peajiuu B MUPE U UX BIUSHUE
Ha BHEUTHIOIO MTOIMTHKY Poccuiickoit @enepanuu. ['modanbHbIe TpoOIeMbl COBPEMEHHOCTH.

4 O0bemM yueOHOMH TUCUMILTUHBI.

O0beM TUCUMILIUHBI
Bup yuyeoHoii padoTbl Axax. | Actp.
3E
4. u.

OO0masi Tpy10eMKOCTh 1M CHUILTHHBI 4 144 108
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHATHSI: 1,3 48 36
Jlekuun 0,9 32 24
[IpakTuueckue 3ansatus (113) 0,4 16 12
CamocrosiTejibHasi padoTa 1,7 60 45
KonTakTHas camocTosiTenbHas paboTa 17 - -
CaMocTosiTenbHOE U3YUEHUE PA3/IETI0B JIUCIUILIUHBI ' 60 45
Bua konTpoJs:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpOMeXyTOUYHAasl aTTeCTalHsI 1 0,4 0,3
[ToaroToBka K 3K3aMeHY. 35,6 26,7
Buj HTOroBOro KOHTpOJIs: JK3aMeH

AHHOTanus padoyeil NporpaMMbl AU CHHUILIMHBI
«IIpaBoBenenue»
1. llesb AMCUMIVIMHBI — OBJIAJICHUE OCHOBAMHM ITPaBOBBIX 3HAHUI; (OPMUPOBAHUE OCHOB
[IPaBOBOM KYJIBTYPBI U IPAaBOMEPHOIO MOBEACHUS I'PaXkIaHNHA CTPAHBI.
2. B pe3yabTare H3y4yeHHUs! JUCHUILIMHBI 00YYAKOLIUIICS JOJIKEH
OO6nanaTh ciaeyroIUMH KOMIETEHIUAMHI U MHAMKATOPAMU UX JOCTHXKEHHS:
VK-11.1; VK-11.2; VK-11.3; OIIK-3.3; OIIK-3.9; OIIK-3.10; OIIK-3.13
3Hamy:

— OCHOBBI POCCHUMCKOW MpPaBOBOM CHCTEMBI U POCCHICKOrO0 3aKOHOAATEILCTBA,
OCHOBBI OpraHu3alui U (GYHKIMOHUPOBAHUS CYAEOHBIX U MHBIX MPABOINPUMEHUTEIbHBIX U
[IPaBOOXPAHUTEIIbHBIX OPraHOB;

— NpaBOBbIE W HPABCTBEHHO-3THYECKHE HOPMBI B cdepe mnpodheccHoHaIbHOM
NEeATEIbHOCTH;

— TIPaBOBbIE HOPMBI, PET'YIHPYIOIINE OTHOIIEHHUE YeJIOBEKa K 4eJIOBEKY, OOLIECTBY,
OKpY>Karollen cpere;
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npaBa U 00s13aHHOCTH TPaXKTaHNHA;

OCHOBBI TPYJIOBOTO 3aKOHO/IaTEILCTBA;

OCHOBBI X0351CTBEHHOTO MPaBa;

OCHOBHBIC HaIIPaBJICHUs aHTUKOPPYIIIMOHHON JeATEIbHOCTH B PD
Ymemn:

— HCIOJB30BaTh ATHYECKHE W IPABOBBIC HOPMBI, PETYJIHUPYIONIHE OTHOIICHHE
YeJIOBeKa K YEJIOBEKY, OOIIECTBY, OKPY)KAIOLIEH Cpeze, MCIOIb30BaTh MpaBa U CBOOOIBI
YeNloBeKa U TpakJIaHuHA MPU Pa3pabOTKe COIUAIBHBIX TPOSKTOB;

— WUCIONB30BaTh W COCTaBISITh HOPMATHUBHBIE U TIPABOBBIE JOKYMEHTHI,
OTHOCSIIHECS K MPO(EeCCHOHANTBHOM ACATEIBHOCTH, IPEIITPUHAMATE HEOOXOIMMBIC MEPHI K
BOCCTAaHOBJICHHIO HAPYIIICHHBIX I1PaB;

— peaJl30BBIBATH MpaBa u CBOOOIBI YETIOBEKA U TPAKIAHUHA B pa3IMUHBIX cepax

KHU3HEICATEIILHOCTH.

Braoemn:
— HaBbIKAMH MTPUMEHEHHSI 3aKOHOIATENILCTBA MTPH PELICHUN MPAKTUIECKUX 3a/1a4.

3. KpaTkoe conep:kaHue THCHUTLIMHBI

Pa3zoen 1. Ocnogvl meopuu 2cocyoapcmea u npasa

1.1 OcHOBBI TEOPUH TOCYJAPCTBA

1.2 OcHoOBBI TeOpuU IpaBa

Pazoen 2. Ompacnu nybauunoeo npasa

2.1 OcHOBBI KOHCTUTYIIMOHHOTO MpaBa

2.2 OCHOBBI JMHHUACTPATUBHOTO TIpaBa

2.3 OCHOBBI YTOJIOBHOI'O TpaBa

2.4 Koppynius Kak COIaIbHOE ¥ TPABOBOE SIBJICHUE B COBPEMEHHOM OOIIIECTBE

2.5 OCHOBBI 9KOJIOTHYECKOIO MTpaBa

2.6 HopmaruBHOE mpaBOBOE peryaupOBaHHE 3alIMTHI WH(pOpManuu. [IpaBoBbIE OCHOBBI
3aIUThI TOCYIaPCTBEHHON TalHBI

Pazoen 3. Ompacau yvacmnoeo npasa

3.1. 'paxxnaHckoe MpaBo: OCHOBHBIE MOJIOKEHUS O0IIEel yacTu.

3.2. ABTOpCKOE ¥ TATEHTHOE TIpaBO W  TPaBOBas  3alllUTa  Pe3yJbTaTOB
UHTEJUIEKTYaIbHOM.

3.3. OCHOBBI X035IIICTBEHHOTO (TIPEANTPUHUMATEIHCKOTO) TpaBa.

3.4. OcHOBBI ceMeiHOro npaBa

3.5. OCHOBHI TPYIOBOTO TTpaBa

Pa3zoen 4. Ocobennocmu npasosozo pe2yrupogarus npogeccuoHaIbHol 0esmenbHOCMuU 8
OMOENbHBIX OMPACAX XUMULECKOU NPOMbIULTIEHHOCU

4.1 OcHOBBI  HalMOHAIBHOW  0€30MacCHOCTH, TOCYJApCTBEHHON  MNOJUTUKH U
3aKOHOJIATEITLCTBO B 00JIaCTH 00ECTICUeHHS SIISPHON U paJHalliOHHON O€30MaCcHOCTH.

4.2 OcoOeHHOCTH TPaBOBOIO PEryJIMPOBaHUS Tpyla pPaOOTHUKOB XHMHYECKOM
IIPOMBITIIJICHHOCTH.

4.3 HopmaTtuBHO-paBOBasi 0aza perylupoBaHHs XMMUYECKOH U He(TEeXHMMHUYECKOi
otpaciu B Poccun.

4. O0beM yueOHOH AUCHUIIIMHBI

O0beM TMCHMIINHBI
Bup y4yeoHoii padoThI Axax, | Acip,
3E
4. 4.
OO0masi TPy10eMKOCTh THCITUTLTHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 0,9 32 24
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Jlexnun 0,44 16 12

[Tpaktrueckue 3ansatus (113) 0,44 16 12
CamocrosiTesibHas padoTa 2,1 76 57
KoHTtakTHas camocTosTebHas paboTa 0,2 0,15
2,1
CaMoCTOsITeIhHOE U3YUCHUE PA3ICIOB IUCITUTUIMHEI 75,8 56,85
Bun konrpoJs: 3auer
AHHOTAIIUSA
padoueii mporpaMMbl JUCHUILTHHBI «PUI0COPUID»
1. Heap mucuumiannabl «Dunocopus» — cHopMUPOBATH Y CTYACHTOB KOMILICKCHOE

OpeICTaBiIeHUEe O poiu U Mecrte (uWiIocohuu B CUCTEME T'yMAaHHTApHBIX, COLMAIBHBIX M
€CTECTBEHHbIX HayK, IO3HAKOMUTb X C OCHOBaMH (pMUI0CO()CKOT0 3HAHUS, HEOOXOIUMbBIMH JJIs
pEILIEHUs] TEOPETUUECKUX U MPAKTUYECKUX 3a]1a4.

2. B pe3yabTare H3y4YeHHsl AUCHMIIIMHBI 00y4AIOIMIICA J0JIKeH:

OO6nanarh cieyOMUMU KOMIIETEHIUSAMU U MHAUKaTOpaMu ux poctwxkenus: YK-5.4, VK-
5.5, YK-5.8, YK-5.9, YK-5.14.

3HaTh: OCHOBHOE COJIEp)KaHUE TJaBHbIX (PUIOCOPCKUX IIKOJI M HaIpaBICHUH,
NpEJCTaBUTENICH ATHX MIKOJ, CBS3b W pa3nuune ux (QUIocohCKUx WuaAeH, CBS3b HCTOPHKO-
¢bmiocopCcKuX KOHLEMIMI C COBPEMEHHBIMU MpoOJieMaMH MHAMBUAYAJIbHOM M 0OIIECTBEHHOMN
JKU3HU,

yMeTb: TIOHMMaTb W  AHAJIU3UPOBAaTh  MHUPOBO33PEHYECKUE, COLUAIbHBIE U
WHAUBUYaJIbHbIE TPOOJIEMbI COBPEMEHHOM JKU3HU; IPAaMOTHO BECTH JTUCKYCCHIO, aHAIU3UPOBATh
0COOEHHOCTH MEXKYJIbTYPHOTO B3aUMOJCHCTBUS, OOYCIOBJICHHBIE PA3JIMYUEM STHYECKUX,
PEIUTHO3HBIX M LEHHOCTHBIX CHUCTEM, ONMUPAsCh Ha HapaOOTaHHBIH B HCTOPUHU (PHIOCOPUH
MaTepHual; NPUMEHSTh IOJydyeHHble (UIOCO(PCKUE 3HAHMUA K pEIIeHHIO Mpo(ecCHOHATBHBIX
3az1ay;

BJa/IeTh: MPEACTaBICHUSIMH O (pumocopuu Kak HaykKe U CUCTEME LIEHHOCTEMH, ee MecTe B
CUCTEME T'YMaHUTApHOIO 3HaHMS; OCHOBAMU (UIOCOPCKOTO MBIIIICHUS; KaTeropuaibHbIM
anmapaToM M3ydyaeMoN TUCHMIUIMHBI, GHUIOCOPCKUMH METOAAMHU aHAIN3a pa3IMYHbIX IpoOiIeM,
HaBbIKaMU (QMIOCO(CKON KyIbTYpbl Al BBIPAOOTKH CHUCTEMHOIO, IEJIOCTHOIO B3IJISAa Ha
JNENCTBUTENBHOCTh U MECTO XMMHMH U XMMHUUYECKOM TEXHOJIOTUH B LIEIOCTHON KapTHHE MUDA.

3. KpaTkoe coaepkanue Q1 CHUIIIHHBI

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

Paszpnen 1. OcHOBHBIE (PHJIOCO(PCKHE HIKOJIBI.

AnTtnuHas Qunocopus (mocokpatuku, coductel, Cokpar, Jemokpur, IlnaToH,
ApHCTOTENb, JUIMHUCTUYECKU-pUMCKas (uiiocodus). OcHOBHBIE MPOOIEMBI CPEIHEBEKOBOM
¢mrocopun u snoxu Bozpoxnenus. dunocodpus Hosoro spemenu (XVII — XVIII BB.)
Uneonorus [Ipoceemenus. Hemenkas kmnaccuyeckas ¢uinocopus. Pycckas ¢unocodus XIX —
XX BB. OcHOBBI MapKcUCTCKON punocoduu. OCHOBHbIE HANIPaBJIEHUs] COBPEMEHHON (PHITIOCOPHH.

Paznen 2. dusiocodpckue KOHUEeNUUM ObITHS U TO3HAHMS.

[Ipobnema ObiTus B uctopuu ¢unocopuu. [loHATHS MaTEepHATBHOTO U HJICATBHOTO.
OcHoBHBIE (Moco(cKkre HAmpaBICHUS: MaTepHaln3M W Haeanus3M. [IpuHIMN T100aIhHOTO
HBOJIIOI[MOHU3MA B COBPEMEHHON HayYHOU KapTHHE MUpA.

Konnenmuy npocTpaHcTBa M BpeMEHH B UCTOPHH GHITOCOUHN U HAYKH.

ITpoucxoxaenue co3Hanus. Poib Tpyaa B MpoucxoxJIieHUH co3HaHud. Meanucrtuueckue
U MaTepUAIMCTHUECKHue KoHIenuun co3HaHus. Co3Hamme u Mo3r. Co3HarenbHOE U
6ecco3narenbHoe. CozHaHue U s3bIK. CoO3HAHME U CaMOCO3HAHHME.
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Konuenmuu rHoceonoruu B ucTopuu (uimocopuu: CceHCyanusM, paluoHAIIU3M,
CKETITUIIU3M, arHOCTHUIIN3M, KOHIICTIIHS BPOXKICHHBIX UICH, apruopu3M. J{naaekTuka mo3HaHus:
YYBCTBEHHOE U pariuoHagbHOe. OCHOBHBIEC TEOPHH UCTUHBI.

Paznea 3. IIpo6sembl yeroBeka B puiiocopum.

Yenoek kak mpeameT ¢puiocodpckoro ananusa B uctopuu ¢uiaocodpuu. Ilponcxoxnenue
YeJI0OBEKa: IMPUPOJHBIE U COLMAIBHBIE YCIOBUS AHTPOIIOCOLMOIEeHe3a. buosornueckoe u
collMaJbHOE B YenoBeke. HAuBUA, MHAUBUIYaTbHOCTb, TUYHOCTbD.

CMBICIT KM3HU W TIpeHA3HAaueHUe 4enoBeka. JKu3Hb, cMepTh, Oeccmeprue. JBrkeHue
HEHACW/IMsA, €ro pojb B coBpeMeHHOH »xu3HH. llemn u nennoctu. CBobomga Boiu U
OTBETCTBEHHOCTH JIMYHOCTH. HpaBCTBEHHBIC, PETUTHO3HEIE, SCTETHUECKUE IICHHOCTH.

Pasznen 4. ®usnocodusi ucropuu u od1ecTBa

Yet0BEK B CHCTEME COLIMATIBHBIX CBA3EH. JIMYHOCTL M Macchl, CBOOOIa H HEOOXOIUMOCTD.
Owinocodust uctopuu: (GopMmanMoOHHAs U UUBWIM3AIMOHHAS KOHIEMNIMH HCTOPHUYECKOIO
pa3Butus. [IporpeccucTCKMe W UUKIMYECKHE MOJENH pa3BUTHs. [J100anbHbIE MPOOIEMBI
coBpeMeHHOCTH. KOHIenI¥s yCTOWYMBOTO pa3BUTUS U CLIEHApUU OYAYIIero.

OO6mmecTBo U ero cTpykrypa. ConnanbHas, MOJUTHYSCKAs | TyXOBHas ceprl oOmIecTsa.
Konnenmuu rocyaapctsa B uctopuu guiiocodekoit mpiciu. ['pakaanckoe o011eCTBO U TPaBOBOE
rocyapcTBO.

Paznen 5. dusocodcekue npodjeMbl XMMUM U XUMUYECKON TEXHOJIOTHH

Hayunoe u BHeHay4yHoe 3HaHue. CTPYKTypa HaydHOTO 3HAHHSA, €r0 METOJBI U (OPMBI.
HayuHnble peBOIIOIMU U CMEHA TUIIOB pallMOHaIbHOCTU. Hayka B COBpeMEHHOM MHpe. DTHKa
HAyKH U OTBETCTBEHHOCTH YUCHOTO.

[IpoGnema cooTHOmIeHUST HAayKd UM TexHUKU. ColuanbHble TOCIEACTBUS HAy4YHO-
TEXHHYECKOTO Iporpecca. ITUYECKUE U IKOJIOTHUSCKUE HMITCPATHBBI PA3BUTHS HAYKH M TCXHUKH.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas MpobiieMa XMMHUH KaK HAyKH U
npousBojcTBa. llemn W 3amaum  xumudeckod — TexHonoruw. Crnemmduka  XHMHKO-
TEXHOJIOTHYECKOT0 3HaHUs: (PyHIaMEHTAIbHOE U MPUKIATHOE, SMIIMPHUECKOE U TEOPETUIECKOE.

4. O0bem y4eOHOH JUCHHUIIIMHBI

Bunsr yue6HOI paboTh 3E Axan. 4. Actp. u.
O0mas  TPyAOEMKOCTb  JMCHHUILIMHBI 11O 4 144 108
y4eOHOMY IIaHy
Konrakthas patdora (KP): 1,78 48 36
Jlexumnu (JIek) 0,89 32 24
[MpakTuueckue 3ansaTus (I13) 0,89 16 12
CamocrosiTtesbaas padora (CP): 1,22 60 45
CaMocCTOsATENbHOE U3YyUEHHUE PA3IEIOB JUCIIUTIINHEI 1,22 60 45
Bun xontpoas: JK3aMeH
JIK3aMeH 1 36 27
KonTakTHas paboTa — MPOMEKYTOYHAS ATTSCTAIHS 1 0,4 0,3
[ToaroroBka k 3K3amMeHy 35,6 26,7

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, (POPMHUPOBAHHE SKOHOMHYECKOTO MBIIUIEHUS U HCIOJIb30BAHUE
MTOJIYYEHHBIX 3HAHUM B IPAKTUYECKOH JESITEIBHOCTH.

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

VK-10.1; YK-10.2; YVK-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

3uams:

- OCHOBBI 5KOHOMHMYECKON KYJIbTYpPbl, B TOM 4YHCJI€ (PUHAHCOBOI IPaMOTHOCTH;
- OCHOBBI POCCUICKOM IPAaBOBOM CUCTEMBI U POCCUHCKOI0 3aKOHOJATEIbCTBA, IPABOBBIE U

HPaBCTBEHHO-3TUYECKHE HOPMBI B chepe pohecCHOHAIBHON e TeNbHOCTH;

- IPaBOBBIE HOPMBI, PETYJIUPYIOIINE OTHOICHNE YeJI0BEKa K 4eJI0BEKY, OOIIeCTBY,

OKpY>Karolleu cpere;

- OCHOBHBIE KaTETOPUU U 3aKOHBI SKOHOMMKH;

- OCHOBBI 5KOHOMUYECKOHU JESITEIbHOCTH IPEANIPHUATHS, €0 CTPYKTYPY M OTPACIIEBYIO
cnienn(uKy; KIacCHPHUKAINIO PEIIPUATHIA MO0 TPABOBOMY CTaTYCY;

- CoJIepXKaHKe 3TAIOB Pa3pabOTKU ONEPATUBHBIX IJIAHOB PaOOThI HEPBUYHBIX

IIPOU3BOJICTBEHHBIX MOJPA3IEICHUM.

Ymems:

- UCTIOJIH30BATh 3HAHHUS OCHOB SKOHOMUKHU IIPU MPUHATHA 00OCHOBAHHBIX PEIICHUH B
pa3IUYHbIX 001aCTAX AESATEIBHOCTH;

- MCII0JIb30BATh 3HAHUS OCHOB SKOHOMMUKH IIPU PELIEHUH ITPOU3BOICTBEHHBIX 3a/1ay;

- OCHOBAMH XO3SIICTBEHHOI'O ¥ 3KOJIOTUYECKOTO IIpaBa;

- IPOBOJUTH TEXHUKO-3KOHOMHUYECKUN aHAJIN3 UHKEHEPHBIX PELLICHUI.

Braoemy:

- HaBBIKAMHU BBIOOpA SKOHOMHUYECKH 00OCHOBAHHBIX PEHICHUH B pa3IMYHBIX 0071aCTIX

KHU3HEICATECIIBHOCTH;

- METO/IaMH Pa3pabOTKHU MPOU3BOACTBEHHBIX IIPOrPAMM U IUIAHOBBIX 3aJJaHUM JUIs

IIEPBUYHBIX IPOU3BOJCTBEHHBIX MTOAPA3IEICHNN;

- HaBBIKAMHU BBIOOPA SKOHOMHUYECKH 00OCHOBAHHBIX PEIICHUH C y4ETOM UMEIOIINXCS

OTpaHUYCHUH.

3 Kpartkoe conep:kanue JMCHUIITHHbI

Pa3nea 1. Beenenne. OCHOBBI pIHOYHON IKOHOMHMKH

Tema 1: DxoHOMHUECKHE TOTPEOHOCTH, OJ1ara U pecypcbl. JKOHOMUYECKHE CUCTEMBI U UX
cymHocTb. OOlIecTBeHHOE NMPOU3BOACTBO U 3KOHOMUYECKHE OTHouIeHus. [Ipon3BoacTBEHHBIE
BO3MO>KHOCTH OOIIIECTBAa U SKOHOMHYECKHUN BbIOOP. KprBas mpon3BOJCTBEHHBIX BO3MOKHOCTEH.
3aKoH yObIBaroILel peaeIbHON M0Ie3HOCTH. THITBI K MOJENTM SKOHOMUYECKHUX CUCTEM. DIIEMEHT
HKOHOMUYECKOU cuctembl. TpanuninoHHas skoHoMHuecKas cucremMa. CoOCTBEHHOCTh: (POPMBI U
IYTH UX IpeoOpa3oBaHUsL.

Tema 2: PerHOUHBIN MeXaHU3M cripoca U npeaioxenns. CoBeplieHHas 1 HeCOBEpIICHHAS
KOHKYpeHLIUU. ToBapHBIN (pBHIHOYHBIN) THI OOIIECTBEHHOro Mpou3BoAcTBa. CyIIHOCTh U
yCIIOBUSI BO3HUKHOBEHHUS pbIHKA. BU/bl pIHKOB U X cTpykTypa. @yHKuMu peiHka. ToBap u ero
cBoiicTBa. Cripoc U IpeUI0kKEHNE Ha pbIHKE. [IOHATHE «AIacTHYHOCTEY. DIIACTUYHOCTD CIIPOCa U
NpeyIoKeHUs,, ToueuyHas U AyroBas. CoBeplIeHHass M HECOBEPIIEHHAs KOHKYPEHIIMH.
Monononusa. MakcuMu3zaius NpuObLTH MOHOMIOTUCTOM. ONUrONous.

Tema 3: [loHATHE HANMOHAIBHOH SKOHOMHKH, OCHOBHBIE MAaKPOIKOHOMHUYECCKUE
nokaszaresnu. [IoHATHS COBOKYITHOTO CITPOCa U COBOKYITHOTO MPEAIOKEHHsI, (PaKTOPHI, BIUSIOIINE
Ha ux u3meHeHus. [lotpebnenus u coepexeHuss. IKOHOMUIECKUN KpyroooopoT. [IponsBoacTso,
oOMmeH u pacnpeznenenue. [lotpebienue, coepexeHre, THBECTUILIUH TOBAPOB U YCIIYT.

Tema 4: dunancoBas cuctemMa M (UHAHCOBas MOJUTHKA oOIiecTBa. ['ocynapcTBEeHHBIN
Or0/IKET U TOCyIapcTBEHHBIN Aoir. Hanoru u Hajmorosas cucrema.

Pa3pnen 2. JxoHOMHYeCKHE OCHOBBI YIIPABJICHUS NIPOU3BOACTBOM

Tema 5: [Ipeanpusitue kak CyOBEKT PHIHOYHOIO XO3AHCTBA. DKOHOMHUYECKHE 3aKOHBI U
OCOOCHHOCTHM WX TMpOsBIEHUS Ha mnOpeanpuatuud. Ponp coenuamucta XUMHYECKOMR
npoMbIlIeHHOCTH. [lpeanpusatue B cuctemMe pbhIHOYHOW SKOHOMUKH. [lpennmpusitue — kak
CyOBeKT M  OOBEKT MpEeANPUHUMATENBCKON  JIeATENbHOCTH. 3aKoHoAaTelbHas  0asza
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HOpENpPUHUMATENBCKON  esTeabHOCTH. HopMaTHBHO-NIpaBOBBIE aKThl, PErVIAMEHTUPYIOIINE
NeSITeNbHOCTh mpeanpuarus. OpraHu3alMOHHO-TIPABOBbIE  (POPMBI  MpEANPHUHUMATEHCKOM
NEeSITeIbHOCTH U KpUTEpUH UX BbIOOpa. DopMbl cOOCTBEHHOCTH. BHEIIHAS 1 BHYTpEHHSAA cpesia
NPEIIPUSATHSL.

Tema 6: MarepuanbHo-TexHHUeckass ©0aza mpousBoacTBa. CelppeBass M TOIUIUBHO-
PHepreTuueckass 0aza XMMHUYECKHX Mpou3BOACTB. [Ipom3BoacTBeHHass MporpaMma H
IPOM3BOJICTBEHHAs: MOIIHOCTh IpeanpusaTs. KauecTBo U KOHKYPEHTOCIIOCOOHOCTh MPOYKIIHH.
DKOHOMHUYECKOe  O0OCHOBaHWME BBIOOpa CHIpbS W TOIUIMBA. PecypcocOepekeHue.
AJbTepHATUBHBIE UICTOUHUK CBIPbsI U 3HEepruu. OpraHu3anus CKiIaJICKoro Xo3sicraa.

Tema 7: MarepuaabHO-TEXHHUYECKHUE pecypchl HPEIIPUSTHSL. OcHOBHBIE
IIPOM3BOJICTBEHHbIE (POHABI XMMUYECKUX NPEANPUATHNA: OHATHE, KIacCU(UKALUS U CTPYKTYpa.
[TonsTHe M CTPYKTypa OCHOBHBIX cpeAcTB. OIlEHKa OCHOBHBIX CpeICTB. MeETOABl OLEHKH
OCHOBHBIX (oHA0B. [loka3zarenu ucnonb30BaHKUs OCHOBHBIX IPOM3BOACTBEHHBIX (OHI0B. M3HOC
U amMopTHU3auus OCHOBHBIX (oHJOB. OneHka >(PQPEKTHBHOCTH HCIOIb30BaHUS OCHOBHBIX
IPOM3BOJICTBEHHBIX (POHIOB. Bocnpons3BoacTBo OCHOBHBIX cpencTB. OOOpOTHBIE CpeacTBa
OPEINPUSTHS: TOHATUE, COCTaB U CTPYKTypa. McTrouHukn GpopMupoBaHUs 0OOPOTHBIX CPEJCTB.
O06opaurBaeMocTb 0OOPOTHBIX CPEeACTB. MarepuaibHble 3anacsl Ha npeanpusatiu. OnpeneneHne
MOTPEOHOCTH B 0OOPOTHBIX CPECTBAX.

Tema 8: Tpynossle pecypchl nmpennpusatus. [lepconan npeanpusTHs U €ro CTpyKTypa.
OCHOBBI OpraHu3aliy TpyJaa Ha NpeanpusiTur. IPPEeKTUBHOCTh HCIIOIB30BAaHHUS TEPCOHANIA U
pabGouero BpemeHH. [Ipon3BoauTenbHOCTh TpyAa M orulata Tpyaa. Opranuzanus 3apaboTHOU
wiatel Ha npeanpusTan. CocTaB U CTPYKTYpa IMPOMBIIIICHHO-TIPOU3BOACTBEHHOTO MEPCOHANIA.
[Tpon3BOUTENBHOCTh TPyJa: MOHATHE, IIOKA3aTeNN U METOAbI U3MepeHus. MHauBuayanpHas u
OOIIEeCTBEHHAs ~ NPOM3BOJAUTEIBHOCTh  Tpyda. PesepBel W (AaKTOpBl  MOBBIMICHUS
IPOM3BOIUTENBHOCTH TpyAa. DopMBbl, CCTEMBI U pa3Mep OIIaThl TPY/a Ha MPEANPHUITHN.

Paznen 3. TexHMKO-IKOHOMUYECKHIT AHATU3 HHAKEHEPHBIX pelleHuii

Tema 9: Jloxozab!l 1 pacxo/ibl Ha IPOU3BOACTBO, U PEATHU3ALUIO IPOAYKIIUH MPEATIPUITHUS.
W3nepxku TpOU3BOACTBA MPOAYKIHH (C€OECTOMMOCTH), MPUOBLUIb, PEHTA0EIBHOCTh U
neHooOpa3oBanue. IloHsTHe 3arpaThl Ha MPOU3BOJACTBO U pealu3allMi0  MPOAYKLUHU
(cebecTonMocTs). Bunbl 1 3HaueHue kinaccupukanuu 3atpat. CTpykTypa 3aTpat Ha IPOU3BOJICTBO
U peaqu3alMio NpOoAYKIUH. TeXHMKO-DKOHOMHUYECKMH aHadu3 WH)XEHEPHBIX peleHHH.
OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOW3BOJACTBO M PEATH3ALUI0 MPOAYKINU B KOMIUIEKCHBIX
npou3BojcTBax. OCHOBHBIE IYTH CHW)KEHHUS 3aTpaT Ha MPOM3BOJCTBO MPOAYKIHMH. Jl0XOAbI
npeanpustas. [loHsTHE MPUOBUN U 10X0/1a IPEIPUSATHS, METOIBI UX pacdyeTa. PeHTabenbHOCTS,
ee BUJbI U METOJIbl pacyeTa. [1yTH moBblIeHNs MPUObUIN U PEHTA0ETbHOCTH Ha MPEANIPHUITUSAX.

Tema 10: IlenooOpa3zoBanue U IeHOBas MONUTHKA. LleHa HAa MPOAYKIWIO W TPUHIIHIIEI
neHooOpa3oBanus. Buasl nieH. CTpykTypa LieHbl, cucTeMa IieH. B3auMocCBsI3U 1IeH U U3JIepKeK.
IlenoBast monutuka. Pa3paboTka 1leHOBOW CTpaTeruH.

Tema 11: duHaHCOBO-KpEeIUTHBIE OTHOLIEHHUS OpeanpUATHHA 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 yueOHO# JUCUMIIIIMHBI

O0beM TMCUMILTHHBI
Bup y4yeoHoii padoThI Axax | Actp.
3E
4. 4.

O01as TPYA0EMKOCTh U CIUTLTHHBI 3 108 81
KontakTHasi paboTa — ayAUTOPHbIE 3aHATHSL: 0,89 32 24
Jlexmun 0,44 16 12
[TpakTuueckue 3austus (I13) 0,44 16 12
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JlaGopatopusbie padotsl (JIP) -
CamocTosiTeJbHasi padoTa 2,10 76 57

KonTakTHas camocTosTenpHas padoTa 510 0,4 0,3
CaMOCTOsTEIbHOE H3YUCHHE PA3/ICTIOB AUCITUTLIHHBI ’ 75,6 56,7
Buja HTOroBOro KOHTpOJIst: 3aueT ¢ OLEHKOI

AHHOTaN U padoyeil MPOrpaMMspl AUCHUILIMHBI
«ConmnanbHO-IICUX0JIOTHYECKHE OCHOBBI PA3BUTHUS JIMYHOCTH
1. Heab AUCHUILUIMHBI — GOPMUPOBAHUE COIMATHLHO OTBETCTBEHHOW JTUYHOCTH, CIIOCOOHOM K
caMOOpraHu3allii U Pa3BUTHIO, YMEIOIIECH BhICTpanBaTh U PEATU30BbIBATH CBOIO KHU3HEHHYIO
CTpaTeruio, CIIOCOOHOW YIPABISATh CBOMM BpPEMEHEM B HOBBIX COIMAIBHBIX peaTusx, B
YCIOBUSIX ~ HEMpPEephIBHOIO  OOpa3oBaHMs, yMEWOIIEH  OCYIIECTBISATh  COLHUAIBbHOE
B3aUMO/ICHCTBUE U PEATM30BBIBATH CBOIO POJIb B KOMAHJIE.
2. B pe3yibTare u3ydeHHs AUCHUIIUHBI 00yUYAIOUIUICS T10/KEH
OO6nanate caeAyOMUMH KOMIETEHIIUAMHA U UHIMKATOPAMU UX JTIOCTHUKCHUS:
VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.5; VK-3.6; VK-5.10; VK-6.1; VK-6.2; VK-6.3;
VK-6.4; VK-6.5; YK-6.6; VK-9.1; VK-9.2; VK-9.3
3namo:

— CYLIHOCTH MPOOJIEM OpPraHU3alMK U CAMOOPTaHU3AIMU JIMYHOCTH, €€ IMOBEICHUS B
rpyIIe B yCIOBUSX COBPEMEHHOTO O0IECTBA U HEMPEPHIBHOTO 00Pa30BaHMUS;

— METOJbl CaMOOPTaHU3AIlMK U Pa3BUTUS JTUYHOCTH, BHICTPAUBAHUS U peallu3alluu
TPAEGKTOPUU CaMOPA3BUTHS, BBIPAOOTKU IIEJIEMOJIATaHUsI U MOTHBAIIMOHHBIX YCTAHOBOK,
pa3BUTHS KOMMYHUKATUBHBIX CIIOCOOHOCTEH U MOBEJEHUS B TPYIIIIE;

— OOIIyI0 KOHIEMNIMI0O TEXHOJOTUWA OpraHu3alli BPEMEHU U TOBBIMICHUS
3¢ (HEeKTUBHOCTH €r0 UCIIONIb30BAHUS;

— METOJMKH U3yUYEHHS COIUAIBHO-TICUXO0JOTUYECKUX SIBIICHUH B cepe yrnpaBieHus u
CaMOYTPABJICHUS TUYHOCTH, TPYIIbI, OpraHU3aIUH.

Ymems:

— MJAaHUPOBATH U PELIaTh 3aJJa4H JTUYHOCTHOTO U MPOQPECCHOHATHFHOTO PA3BUTHS;

— aHAJIM3UPOBATh CBOUM BO3MOXXHOCTHM U OTPAHUYEHHS, HCIOJIB30BATh METOIbI
CaMOJIMarHOCTUKH, CAMOIIO3HAHUS, CAMOPETYIISIIUU U CAMOBOCITUTAHMS;

— yCTaHaBJIMBATh c KOJlJIeraMu (OIHOTPYTIITHUKAMH ) OTHOIIICHHSI,
xapaktepusyommecs 3GPEeKTUBHBIM YPOBHEM OOIICHUS;

— TBOPYECKH MPUMEHSTH B PEIICHUU MPAKTHUYECKHUX 33]1a4 UHCTPYMEHTHI TEXHOJIOTUI
OpraHu3aIiy BPEMEHH U MOBBIIIEHUS 3(P(HEKTUBHOCTU €0 UCIIOJIb30BaHMUS.

Braoemy:

— COIMAIBHBIMU U TICUXOJIOTUYECKUMHU TEXHOJOTHUSIMU CaMOOPTaHM3AIMH U Pa3BUTHS
JTUYHOCTH, BHICTPAUBAHUS U PEATM3AIIUN TPACKTOPUH CAMOPA3BUTHS;

— MHCTPYMEHTaMH ONTHMH3AIMH HCIOJF30BaHUS BPEMEHHU, HAaBBIKAMU IUTAHUPOBAHUS
JMYHOTO U Y4eOHOIr0 BpEMEHH, HaBBIKaMH CaM000pa30BaHus,

— TEOPETUYECKUMH W TPAKTUYCCKUMU HABBIKAMHU TPEAYNPEKIACHHUS U Pa3peIIeHUs!
BHYTPUJIMYHOCTHBIX U TPYMIOBLIX KOH(INKTOB;

— croco0aMu MOTHMBAIIMK WICHOB KOJUIEKTHBA K JIMYHOCTHOMY W TPO(ECCHOHATEHOMY
Pa3BUTHIO;

— CIIOCOOHOCTSIMM K KOHCTPYKTHBHOMY OOIIEHHIO B KOMaHjE, PE(ICKCHU CBOETO
MOBEICHUS U JIUJEPCKIMH KaueCTBAMHU,
3. Kpartkoe conepkaHue TUCHUTIIMHBI

Pasoen 1. Obwecmeo. nosvie ycnous u ¢pakmopsl pazeumus IUYHOCMU

1.3 CoBpemeHHOE OOIIECTBO B YCIOBHUSX IIIOOATH3ANNU M HH()OPMATH3AIINH.

1.4 CommanbHbIe MPOIECCHI

1.5 MHCTUTYTHI COIUATU3AINH TUIHOCTH
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1.6 Huctutyt 006pa3oBaHus

1.7 CouwnanpHasi 3HAYUMOCTH MPOPECCHH.

1.8 «Mos nipodeccusi B COBpEMEHHOM POCCHHCKOM OOIIIECTBEY

Pasoen 2. Jluunocms. Coyuanvhvie u ncuxoiocudeckue mexHoi0cul CamoopeaHu3ayu u
camopaszeumus

2.7 Tlcuxonorus TMIHOCTH

2.8 Crpareruu pa3BUTHS U CAMOPA3BUTHS IMYHOCTH

2.9 CamoopraHusanus U camopeain3anus JNIYHOCTH

2.10JIn4HOCTB B CHUCTEME HETPEPBIBHOTO 0Opa30BaHUS

2.111lenenonaranie B JUYHOCTHOM U MPO(ECCHOHAILHOM pa3BUTUH. [IpakTHKym
«[locTpoeHue Kapbepbi».

Pasoen 3. I'pynna. Coyuanvhvle u ncuxoniocuieckue mexHoio2uu 2pynnosoco no8eoenus u
auoepcmeda

4.1. Konnextus u ero ¢popmupoanue. [Ipaktukym «llcuxonorust oomeHus»

4.2. Ctunu pykoBojicTBa u unepersa. [paktukym «KomanmoodpazoBanue. JIuaepcTBo»

4.3. IlpakTukyMm «YTpaBieHne KOHPIUKTHBIMU CUTYallUsIMU B KOJUICKTHUBE)

4.4. TlpakTrkyM «MOTHUBBI TUYHOCTHOTO POCTA»

4.5. ConnasibHO-TICUXOJIOTUYECKOE oOecrnieueHue yIpaBICHUS KOJJIEKTUBOM.
[MpakTukym «/CKycCTBO yIpaBJsiTh COOOM

4. O0beM y4eOHOM TUCIHUTITHHBI

O0beM TMCUMILTHHBI
Bup yuyeoHoii padoTbl Axax, | Acip.
3E
4. 4.
O01masi TPy10eMKOCTh TUCIHILIHHbI 2 12 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,88 32,0 24
Jlexun 0,44 16,0 12
[IpakTuueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesbHast padora 1,12 40 30
KoHnTakTHas camocTosiTelbHas paboTa 0,2 0,15
1,12
CamocrosaTenbHOE U3YYeHHUE Pa3IesioB JUCIUTUIHHEIL 39,8 | 29,85
Bua konTpoJs: 3ader

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«O0mas u HeopraHu4vecKast XuMus»

1 Heap aAuMCUMIUVIMHBI — MpUOOpPETeHHE 3HAHUN U KOMIETeHLUH, (GopMHUpOBaHUE
COBPEMEHHBIX MPEACTABICHUI B 00JIACTH TEOPETUUECKUX OCHOB XUMHUH U XUMHUU IJIEMEHTOB.

2 B pe3yabTare N3y4eHHs IMCUMILIMHBI 00y4alOMIMIACH 10JI2KEeH:

Obnadams CIEeyONMMA KOMITIETCHIIMAMU U UHANKaTopamu ux goctwkenus: OITK-1.1,
OIIK-1.5, OIIK-1.9.

3uamo:

— 3JIEKTPOHHOE CTPOEHHE aTOMOB M MOJIEKYJ;

— OCHOBBI TEOPHH XUMHUYECKON CBSI3U B COSTMHEHUSAX PA3HBIX TUIIOB, CTPOCHHE BEIIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUU;

— OCHOBHBI€ 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUUYECKHX IPOILIECCOB M XaPaKTEPUCTUKH
PaBHOBECHOT'O COCTOSIHUS;

— METOJIbI OTMCAHMsI XUMHUYECKUX PAaBHOBECHI B PACTBOPAX JICKTPOJIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPAMHAIIMOHHBIX COEIMHEHUI;

— TIOJIYYE€HHE, XUMUUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTAHUUECKHUX BEIIECTB.

Ymemn:
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— BBIIOJIHATh OCHOBHBIE XHMHMYECKHE OIEpaluu, ONPENENITh TEPMOAUHAMUYECKHE
XapaKTEPUCTUKU XUMUYECKUX PEAKLUN U paBHOBECHBIE KOHIICHTPALIUY BEILIECTB;

— HCIIOJb30BATh OCHOBHBIE XMUMHUYECKHE 3aKOHbI, TEPMOJUHAMUYECKHUE CIIPABOYHBIC
JaHHBIE JUIs PEUICHUs TPO(eCcCHOHANBHBIX 3a/ay;

— MPOTHO3UPOBATH BIMSHUE PA3TUYHbIX (AKTOPOB HA PABHOBECHUE B XHMHUYECKUX
peakuusx.

Braoemy:

— TEOPETUYECKUMM METOJaMU ONMCAHHUSA CTPOEHUS M CBOMCTB MPOCTBIX U CIOMXKHBIX
BEILECTB HA OCHOBE 3JIEKTPOHHOI'O CTPOEHUS UX aTOMOB U IIOJIOXKEHUS B IEPUOUUECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB;

— OCHOBHBIMU HaBbIKaMU pabOThI B XUMUYECKOM JT1abopaTopuu;

— OKCIEPHUMEHTAIBHBIMA METOAAMU OIPENEICHUs HEKOTOPHIX (PUIUKO-XUMHUYECKUX
CBOMCTB HEOPTraHUYECKUX COCAMHEHUM.

3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Pazoen 1. TlpuHIMATIBI XUMUT

1.1 Ctpoenue aroma.

BonHoBble cBoiicTBa MaTepuadbHBIX OO0BEKTOB. YpaBHeHue e bpoitng. CooTHomieHue
HeomnpeaeneHHoctel ['elizendepra. [lonsaTue o kBaHTOBOI MexaHuke u ypasHeHuu Llpeaunrepa.

1.2 Ilepuonnueckuii 3aK0H U MEpUOUYECKasi CUCTEMA.

CoBpeMeHHast GOpPMYITHPOBKA EPUOJUUECKOTo 3aKkoHa. [leproanyeckas cucrema U ee CBSA3b CO
CTPOCHHEM aTOMOB. 3alOJIHEHUE DJIEKTPOHHBIX CI0EB U 000JIOYEK aTOMOB B MEPHOIUYECKON
cucreme aneMeHToB .M. MeHaeneeBa.

1.3 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC MTPOIIECCHI.

Crenenn okucineHus. BaxHellne OKUCIMTENM M BOCCTAHOBUTENM. BaxHeilliue cxemsl
MIPEBPAILCHHS BEUIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUIX.

1.4. Xumuueckas cBsi3b U CTPOEHUE MOJIEKYJI.

KoBasieHTHas1 CBsA3b, OCHOBHBIE IOJIOKEHUsS METOJA BAJCHTHBIX CBsA3eil. PaccMoTpeHune cxem
MepeKphIBaHUSI aTOMHBIX OopOuTaneil mpu oOpa3oBaHMM CBsS3eH B MoJeKynax. [ uOpuausarus
BOJIHOBBIX (pyHKIMH. OCHOBHBIE MOJIOKEHUS METOZa MOJIEKYJIsIpHbIX opouTtaneir (MO JIKAO).
Meron [I'mmnecnn. OOmue cBeJeHMS O KOMIUIEKCHBIX COEIUHEHHUSAX, HUX CTPOCHHE.
MexmornekynspHas 1 BHyTPUMOJIEKYJIIpHasi BOJAOPOHAas CBs3b. MlIoHHAs CBSA3b Kak MpeneabHbIN
cily4ail KoBaJIeHTHOM cBsizu. OOIIMe NpeAcTaBlIeHUS O MEXKMOJIEKYISIPHOM B3aUMOJEHCTBUU:
OPUEHTAILIMOHHOE, NHIAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOICHCTBUS.

1.5. IToHsiTHE O XUMUYECKOW TEPMOITUHAMHUKE.

TepMoanHaMuyeckue QYHKIMM COCTOSIHUS (XapaKkTepUCcTHuYecKue (QYHKIUH). BHyTpeHHssS
SHEPIUs U SHTAIBNNA, UX (QU3HUEcKUil cMbICiI. TepMOXUMHSA U TEPMOXUMHUYECKUE ypaBHEHUS.
3axoH ['ecca u crnenctBus u3 Hero. [lonsTue 00 3HTpONUHU, a0COMIOTHAS PHTPONHS U CTPOEHUE
BenlecTBa. Mi3MeHeHne SHTPONMH B pa3iIMYHbIX IIPOLECCaX.

1.6. [ToHsITHE O XMMUYECKON KHHETHKE. XMMHUYECKOE PABHOBECHE.

OnHOCTaIUITHBIE U CJOXKHBIE PEAKIMU. 3aKOH JAeicTByrommMx Macc. KoHcTaHTa ckopocTtr
peakuuu. MoneKyJIsspHOCTb M TOPSAIAOK pPEAKIUH. 3aBUCUMOCTh CKOPOCTH pEaKIHMH OT
TEMIIEPATYPHI; SHTAIBIIMNS AKTUBALMHU. [ OMOTE€HHBIN U FE€TEPOreHHBIM KaTaaus3.

HctunHoe u kaxyieecs: paBHoBecHs. KoHcTaHTa XxuMudeckoro paBHoBecus. CMmelieHne
Xummuueckoro pasHosecus, npuHuu Jle-Illarense — bpayna.

Oueprusi [ m60ca, ee CBsA3b C SHTpONMHUEH M SHTANbNHUEH. PUHMUECKUN CMBICIT YHEPTUU
['n66ca. DHTponuitHbIN W SHTaNBNUAHBIN (akropbl mporecca. Cesizb AG’: ¢ KOHCTaHTOU
PaBHOBECHSI.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

IIpomecchl,  compoBoOXkjaromMe  0Opa3oBaHHME  KHMJIKAX  HMCTUHHBIX  pacTBOPOB
HERJIEKTPOJIUTOB M 3JIEKTPOJIMUTOB. ACCOLMHUPOBAHHBIE U HEACCOLMUPOBAHHBIE DJIEKTPOJIUTHI.
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Crenenr aucconmanuu. KoHcTraHTa muccomuanuu. PaBHOBecHe B CHCTEME, COCTOSINCH U3
HACBIIIIEHHOTO0 PacTBOPAa MajOpacTBOPUMOIO JJIEKTPOJUTAa M €ro KpucTaioB. PaBHOBecue B
pacTBOpax KOMIUIEKCHBIX COe/IMHEHUI. PaBHOBecHe auccolnany BOAbl, HOHHOE MTPOU3BEICHUE
BO/IbI M €r0 3aBUCUMOCTb OT Temmnepatypsl. lllkana pH. ['uaponus comnen.

Pa3zoen 2. Heopranudeckas XumMust

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

Bonopoa-nepBelil 3JIEMEHT NMEPUOAUYECKON CHCTEMBI, €r0 JBOMCTBEHHOE IOJIOKEHHE.
Onementbl 1-2 u 13—18 rpynn nepruoauvecKkod CUCTeMbl. 3aKOHOMEPHOCTH B HM3MEHEHUU
AJIEKTPOHHBIX KOHGUTYpalMid, BEIUYUH PAJAUYCOB, 3JICKTPOOTPUIATEIILHOCTH M JHEPIUU
MOHU3ALMKA aTOMOB. TUNIUYHBIE CTENIEHU OKUCIICHUS. XUMUUYECKHE CBOMCTBA MIPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOCHUU U CBOMCTBAX OCHOBHBIX THIIOB COEAMHEHUM, HUX IOJy4YEHUE.
[IpupoaHble coequHEHN s, TOIyYeHUE U IPUMEHEHUE.

2.3. Xumus d-snementos. 2.4. Xumust f- aeMeHTOB.

OneMeHThl 3—12 rpynm NepuoJUYecKOd CHUCTEMbl. 3aKOHOMEPHOCTH B HW3MEHEHUH
ANEKTPOHHBIX KOHPUTYpaLlUid, BETMUHH PAInyCOB, SHEPTUH HOHU3AIINN, XapAaKTEPHBIX CTETIeHEH
OKHCJICHUs, KOOPJAMHAIIMOHHBIX dYHCel aTtoMoB. llpupojaHbie coeAWHEHUs, MOIyYeHUE U
COTOCTaBJICHHE (PU3MUECKUX M XUMHUYECKHX CBOMCTB MPOCTHIX BemecTB. CTpoeHue U CBOMCTBA
OCHOBHBIX THIIOB coeauHeHuit. OcobeHHoCTH f- 31IeMEHTOB.

4 O0bem yueOHOH TUCHMILINHBI

Beero Cemectp
Buj yuedHoii padoTbl 1 2
3E Axam.u. | 3E | Akag.u. | 3E | Axan. u.
OO1mas Tpy10eMKOCTh AUCIUTUTHHBI 12 432 7 252 5 180
Kowrakrnas — pabora  —| g 4q 192 |311| 112 | 222| 80
ayIMTOPHbIE 3AHATHA:
Jlexun 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ansatus (I113) 0,89 32 0,89 32 - -
JlabopaTtopusbie padoTs (JIP) 2,66 96 1,33 48 1,33 48
CamocroniTesibHasi padoTa 4,66 167,8 2,89 104 1,77 63,8
KonrakTHas  camocTosTeNbHAs ) ) )
I()jil?;):fTOﬂTeHBHOG U3ydeHHe 4,66 2,89 L7
pa3aenoB JUCIUIUIAHBI 1678 104 6338
Buabl koHTpOJIA:
IK3aMeH 2 72 1 36 1 36
KonrakTtHas paborta — 08 04 0.4
MIPOMEKYTOYHAs ATTECTAIUS 2 ’ 1 ’ 1 ’
[ToaroroBka Kk SK3aMeHy 71,2 35,6 35,6
Kypcosasi paGora 0,01 0,2 - - 0,01 0,2
KonTakTHas pabota | o001 0.2 ) ) 0,01 0.2
MIPOMEKYTOUHAS aTTECTAIIUS
Bua uTOroBoro KOHTpoOJIA: IK3aAMEH sk3ameH, KP
Cemectp
Buj yue6Hoii padoThl Beero 1 2
3E Actp. u. 3E Actp.u. | 3E | Actp. u.
O01m1ast TpyI0EMKOCTD JUCIUITIHHBL 12 324 7 189 5 135

45



Konraxrnas padota- | 5q 144 3,11 84 |222| 60
AY/IMTOPHbIE 3AHATHSI: ’ ' ’

Jlexuuu 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (I13) 0,89 24 0,89 24 - -
JlaGopaTtopusbie padoTs (JIP) 2,66 96 1,33 36 1,33 36
CamocrosiTebHas pabora 4,66 125,85 2,89 78 1,77 | 47,85
KoHTakTHas  caMocToOsTeIbHAs i i i
pabota 4,66 2,89 1,77
CaMocTosTeIbHOe U3YYCHHE 195 85 78 47 85
pa3zesoB JUCHUIIIMHBI ' :
Buabl KoHTpOJIA:

IK3aMeH 2 54 1 27 1 27
KonTakTHas pabota —

MIPOMEIKYTOYHAS aTTECTALIUS 2 0,6 1 03 1 03
[ToaroroBka k sK3aMeHy 53,4 26,7 26,7
KypcoBas padora 0,01 0,15 - - 0,01 0,15
KonTakTHas pabota ~| 001 0,15 i ) 0,01 0.15
IPOMEIKYTOYHAS aTTECTALIUS

Buja uTOroBOro KOHTPOJIS: IK3aAMEH ’k3amen, KP

AHHOTanuA padoyeil NPOrpaMMspl JUCHHUIJIMHBI
«Opranuyeckasi XUMHSD)

1 Leab (MCUMNJIMHBI — IPUOOPETEHNE CTYACHTaMU 3HAHUN O CTPOCHUU OPTaHUYECKUX
COCMHEHUH, OCHOBHBIX XUMHYECKHX CBOMCTBAX PA3IMYHBIX KIIACCOB OPIraHUYECKUX COCTMHEHUI
U METOJIaX UX MOJYyYEeHHUs], KaK IPOMBIIIJIEHHBIX, TaK U 1JAOOPaTOPHBIX.

2 B pe3yabTaTe n3y4eHusi AMCHUILITHHBI 00YYAIOLIUIACS T0JI/KEH:

Obaaoams clieAyoIUMU KOMIIETEHIIUAMU U HHIUKaTopaMu ux poctrxenus: OITK-1.2;
OIIK-1.6; OIIK-1.10.

3namy:

— TEOPETHYECKWE OCHOBbI CTPOEHHMS M CBOICTB pa3JIMUHBbIX KJIaCCOB OpPraHMYECKUX
COCIUHEHUI;

— CHocoObl MOJMyYeHHs M XUMHYECKHME CBOMCTBA OCHOBHBIX KJIACCOB OpPraHMYECKUX
COCIUHEHUI;

— OCHOBHBIE MEXaHU3MBI MIPOTEKAHHS OPTaHMYECKIX PEaKIINi;

Ymemy:

— TPUMEHSITh TEOPETHUYECKUE 3HAHMS JUISl CHHTE3a OPraHMYeCKUMX COSIMHEHHH Pa3InYHBIX
KJIACCOB;

— aHAM3UPOBATH U MPECKA3bIBATH PEAKIIMOHHBIE CBOMCTBA OPraHUUECKUX COCTMHEHH;

— COCTaBIISITh CXEMbI CHHTE3a OPraHWYeCKUX COSIMHEHUH, 3aJaHHOTO CTPOCHHS;

Bnaoemy:

— OCHOBaMHM HOMEHKJIATYphl U KJIaCCH(PUKAIIMKM OPraHMYECKUX COSTMHEHHUH;

— OCHOBHBIMHU TEOPETUUECKUMH TIPEJICTABICHUSME B OPraHUIECKOH XUMUH;

— HaBbIKAMH 0OOCHOBAHUS PALMOHAIBHBIX CIIOCOOOB MOTYYEHHUS] OPraHUUECKUX BEIIECTB.

3 Kparkoe coaepskaHue I1CHUIITTHHbBI

Paszoen 1. Teopus xumuueckozco cmpoerus u HacvlujenHbvle yene8000poosl (VB).

1.1. [Ipupoa XuMu4eCKOM CBA3U

IIpupona xoBaneHTHOM CBsA3U.  Dopmynsl Jlerouca. dPopMmanbHbil 3apan. Teopus
rudpuauzanun AO. Teopust oTTalKuBaHUs AIEKTPOHHBIX Map BasieHTHOU 06010uku (OOI1BO) n
dopma Mosiekys. AToMHO-opOUTanbHble Mosienu. DddekTsl B oprannueckoit xumuu. [Tonsarue o
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MEXaHU3ME XMMHUYECKOW peakuuu. [IpomexyTouHble COEIMHEHWS W YaCTHUIbl OPraHUYECKHUX
peaKuui.

1.2 Anxanbl

I'omonormuecknit  psan.  M3omepusa.  Homenkiarypa. Criocobbl  TONyYeHHS.
[IpocTpancTBEHHOE M AJEKTPOHHOE cTpoeHue. Pusndeckue cBoiicTBa. O0Ias XapaKTepUCTHKA
peakimonHol cnocodnoctu. [Toctymar XamMmoHa..

1.3 Crepeounzomepusi

Tunel  cTepeon3oMepoB: KOH(DOPMEpBI, TEOMETPHUECKHE HW30MEPhl, JIHAHTHUOMEPHI.
Onrtuueckass u30MepHus. XHUPaIbHOCTh. OJHaHTHOMEphL. Pamemudeckas cmech. CrocoObl
MPOCTPAHCTBEHHOTO H300paKEHUSI ONTHYECKHX u30oMepoB. OTHOCUTENbHAs M a0COIIOTHAS
koHpurypamuu. Ilpoeknun @Pumepa. D,L-Homenkmarypa. R,S-Homenknarypa. I[lonstue o0
ONTUYECKON aKTUBHOCTU COCIMHEHHH C IByMsI aCUMMETPUUYECKUMHU IIEHTPAMH.

1.4 1{uxnoaakaHbl

'omonornyeckuit psn. M3omepus. Homenknarypa. CriocoOsl mosrydenus. Kondopmaruu.
Tunbl HanpsHKeHUH B IUKIIax. GU3MYecKre CBOMCTBA. Peakiinu [UuKI0aJIKaHoB.

Pa3zoen 2. Henacviwennvle y2ne6000poobi.

2.1. AnkeHsbl

I'omonormuecknit  psaxn.  M3omepusa.  Homenkiarypa. CnocoObl  moJTyyeHusl.
IIpoctpancTBenHOE cTpoeHue. Pusnueckue cBOMCTBa. Peakiiuu ankeHos.

2.2 Anxusbl

I'omonormuecknit  psan.  Msomepusa.  Homenkiarypa. CrocoOpl  moJTyyeHUsl.
[IpocTpaHCcTBEHHOE U ANEKTPOHHOE cTpoeHue. Puznyueckue cBoicTBa. Peakiiuy ankuHOB.

2.3. AnKagueHsl U MOJUEHBI

[TonsTe O mNEPUIUKINYECKHX peakuusax. [omomormueckuit psna. Knaccudukanus.
N3omepusa. Homenknarypa. CnocoOwsr monydenusi. Peakuuu 1,3-ankagueHoB. Ilonsitue o
nepunuKiIndeckux peakuusax. Luknonpucoenunenue.. OcobeHHocTu peakuuit Junbca-Anpaepa.

Pazoen 3. Apomamuueckue coedunenus.

3.1 Teopuu apoMaTu4HOCTH.

CoBpeMeHHbIE TPEJCTABIECHUS O CTPOCHUH OeH3051a. ApoMaTHUeCKU xapakTep OeH3o07a.
Oueprus conpspkeHus. O0IuMe KpUTepUn apOMaTUYHOCTH.

3.2 Coenunenus 0€H30JBHOTO psijia

N3omepus. Homenknarypa. CnocoObl monydeHus. IlpocTpaHCcTBEHHOE U 3JEKTPOHHOE
ctpoenue. Ousndeckue cBoiicTBa. O0IIass XapaKTepUCTUKA PEAKIIMOHHON CITOCOOHOCTH.

Pa3zoen 4. I'anocenonpouszsoonvie. Cnupmei, ghenonvl, npocmoie d¢hupboi.

4.1 I'anoreHoNnpou3BOIHBIE

Knaccudukanus. Homenknarypa.

Anxwin- u  anmmuiaranoreHugsl.  M3omepus. Homenxiatypa. CrocoObl  mosryueHHs.
IIpocTpaHCTBEHHOE U ANEKTPOHHOE CTpoeHHE. PU3NUecKue CBOMCTBA.

Peakumu HyKkIeo(DUIBHOTO 3aMEIleHUs] M OTUICTJIeHHUA. BUMONEKyIsSpHBIM MexaHU3M
HyKJIeoDUIBHOTO 3amenieHus (Sn2).

MOHOMONEKYISApHBI MEXaHU3M HYKJIeo(UIbHOTO 3amenieHus. Peakiuu otmienienus. [3-
OnnvmunanpoBanne. Mexannsmel E1 n E2. ApomaTndeckne rajgoreHonpou3BoiHble. Mexanusm
3aMeIlIeHusl TajoreHa B aKTUBHPOBAaHHBIX raioreHapeHax (Sn2 apom). HeakTuBuUpoBaHHBIE
raJIOT€HONPOU3BOIHBIE APOMATHUYECKUX YIJIEBOJOPOOB; ApWHOBBIM MEXaHU3M 3aMelleHUus
raJIoreHa.

4.2 DneMEeHTOPraHUYECKNE COCTMHEHUS.

XapakTepuCTUKa CBA3EH YIIEpOA-3JIEMEHT B 3aBUCHMOCTH OT IIOJIOXKEHHS AJIEMEHTA B
[lepuoauueckoil cucTeMe 3JIEMEHTOB. MeTammoprannyeckiue coeauHeHus. HomeHkmnaTtypa.
CriocoObl TONy4YeHUsT JUTHH- W MarHMAOpraHWYecKux coequHeHui. Peaxmnus ['punbspa,
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Mexanu3M. CtpoeHue peakTuBOB ['puHbsapa. X peaknuu C COCIUHEHUSIMH, COAECPKAIIUMU
aKTUBHBLIA aTOM BOAOpOJda: KUCIOTaMH, CIUPTAMU, AMUHAMMU.

4.3 CoupTsl.

Opnoaromubie cnupthl. Kiaccudpukamus wu  HoMeHKnarypa. CrnocoObl TOTydeHHS.
[TpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOEHUE. XUMUYECKHUE CBOMCTBA. MHOr0aTOMHbBIE CIIUPTHI,

['mukonmu. T'munepun.  CnocoObl momydenus.  Dusnyeckue W XUMHUYECKHE CBOMCTBA.
[TpakTHueckoe MpUMEHEHUE.
4.4 ®enonbl

Knaccudukanus u Homenkinatypa. CnocoObl nosydeHus. Pusnueckue CBOMCTBa.
IIpocTpaHCTBEHHOE U AIEKTPOHHOE CTPOeHUE. XUMUYECKHUE CBOMCTBA

4.5 IIpocTtsie a3hupbl

Knaccudukanmus u HomeHkiarypa. CrnocoObsl momydyeHus. DHU3HUECKHUE CBOWCTBA.
[TpocTpaHCcTBEHHOE U JIEKTPOHHOE CTpOeHHe. XuMHuueckue cBoicTBa. [lukimmueckue 3¢upsl.
Kpayn-a¢upsr. KomriekcoobpasoBanue ¢ moHamu MeTauioB. [Ipumenenue.

4.6 DIOKCUCOEIUHEHUS

Nzomepus.  Homenknarypa.  CnocoObl  mnonydyenus.  dusuueckue  cBOMCTBa.
IIpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOEHUE OTWICHOKCHAA. XHMHUYECKHE CBOMCTBA.
MexaHu3Mbl peakiMil U HampaBlIEHUE PACKPBITHUA Kojbla. [IprMeHeHHe B NPOMBIIIJICHHOM
OpPraHUYECKOM CUHTE3E.

Pazoen 5. Anvoecuowt, kemomnwi. Kapbonosvie Kuciomslt u ux npou3eooHule.

5.1. Anbneruapl U KETOHBI

Knaccubukamms u HomeHnknarypa. CnocoObl mnonydeHus. DPusuueckue CBOWCTBA.
IIpocTpaHCTBEHHOE U IEKTPOHHOE CTPOCHUE. XMMUYECKHE CBOUCTBA.

5.2 OnHOOCHOBHBIE (MOHOKAPOOHOBBIE) KAPOOHOBBIE KHCIIOTHI.

OnnoocHoBHBIE KapOoHOBBIE KHUCIOTHI. Kiaccudukamus m HOMeHkiarypa. CrocoObl
nonydenus. IIpocTpaHcTBeHHOE M 3JEKTPOHHOE CTpoeHue. BogopoaHble cBsA3U B KapOOHOBBIX
kucaorax. Xumuyeckue cBoiicrsa. OH-KucinotHoCTb.

5.3 OyHKUMOHAIBHBIE TPOU3BOAHBIE KAapOOHOBBIX  KHUCJIOT:  TaJIOTEHAHTHIPUIbI
(aumara’aoreHubl), aHTUIPHUIBL, CI0XKHbBIE 3(UPBI, aMUJIbl, HUTPUJIBI.

Oco6eHHOCTH TPOCTPAHCTBEHHOTO U JIEKTPOHHOTO CTpoeHUs. KUCIOTHBIN U OCHOBHBIN
KaTaqu3 B XHUMHMHM (PYHKUIHMOHAJIbHBIX IPOU3BOJAHBIX KapOOHOBBIX KucioT. IloHsTHE O
HYKJIEO(UIHLHOM KaTallu3e.

lanorenanruapunel. CrocoOsl nonydeHus. B3aumoneiictBue ¢ Baknedmmmu N- u O-
HykieopuiamMu (Boaa, CHUPTHI, aMMHAK, aMHHBI, TUJPAa3UH), MEXaHU3MBbl peaKIuil.
BoccranoBnenue 10 anpaeruaios no PozenmyHny.

Croxnbie 3¢upsl. CiocoOsl momyueHust. [ uposnn3 caoxHbIX 3(UPOB B YCIOBHUIX KUCIOTO
Y OCHOBHOI'O KaTajn3a, MEXaHHW3MbI MpoleccoB. AMMOHOIN3, MEXaHU3M peakiuu. Peakiuu c
METAJIJIOOPraHUYECKUMHU COEUHEHUSIMHU, BOCCTAHOBIIEHUE 10 CIIMPTOB U aJIbACTH/IOB.

AHruapuael KapooHOBBIX KUCIOT. CriocoObl odydeHusl. Peakiium aHruipu10B KUCIOT.
KereH, nonydeHue u cBoicCTBa.

Hutpunsl. CiocoOsl nonydenus. Kucnplif ¥ 1me109HON THAPOIN3 HUTPUIIOB, MEXAHU3M
npoueccoB. BoccTaHOBIEHNE KOMIIJIEKCHBIMU THAPUAAMH METAJUIOB IO aMUHOB U albJIETHMJIOB.
B3auMmonelicTBre ¢ MarHuii- U TUTUMOPTAaHUYECKUMH COCMHEHUSIMHU.

Amuzpl. CriocoObl momydeHus. ['maponus, MexaHusM peakiuu. BoccTaHoBieHue a0
amuHoB. Jleruaparanusa amuaoB. [leperpynnuposku ['opmana, MexaHH3M peakiuu.

5.4 MHOTrOOCHOBHBIE KapOOHOBBIE KUCIIOTHI.

MHOroOCHOBHbIE ~KapOOHOBBIE KHCIOTHL. J(MKapOOHOBBIE KHCIOTHI KHUPHOTO U
apomaTtnueckoro psnaa. Homenknatypa. CrnocoObl momydeHus. Pu3nyeckue U XMUMHUYECKHE
cBoiictBa. OH-Kucnotnocts. OOpa3oBaHue (QYHKIIMOHAIBHBIX MPOU3BOAHBIX. Peaxiuu,
IIPOTEKAIONIME NpU HarpeBaHuu. L{ukianueckne aHruIpubl: NOdy4eHue, cBoicTBa. Ilpumenenue
JTUKapOOHOBBIX KHUCJIOT B POMBIIIJIEHHOM OPTaHUYECKOM CHHTE3E.
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ManonoBeiii  3dup, cmocoOsl mnomyudeHus, crtpoenue, CH-kucmorHocts. Peakiuun
ANKWIMPOBAHUS, THUApPONU3a, nekapOokcumupoBanus. CHHTE3bI KapOOHOBBIX KHCJIOT W3
ManoHoBoro d3¢upa. Peakuuu KoOHAEHCAMM MajJoHOBOro »¢upa ¢ KapOOHWIbHBIMU
coenuHeHusMU (peakius Kuépenarens), peakuus PonroHosa.

5.5 3ameménable KApOOHOBBIX KHCIIOT.

Knaccudukanus u HomeHknarypa. [anorensameménabie KuciaoT. CrocoOb! MOTyIeHUS Of-
U [-raJoreHo3aMenIeHHBIX KHUCIOT. | MAPOKCUKHUCIOTH: Kiaccu(UKamus W HOMEHKIATypa.
Oco0OeHHOCTH CBOMCTB Oi-, -, y-TaJOreH3aMeIEHHbIX U TUAPOKCUKUCIOT. JIaKTHIbI, IAKTOHBI.
AwmuHokuciotel. Knaccudukanus u HomeHkiatypa. Peakuust Ponrnonosa OcoOeHHOCTH peakiuu
sTepuduKaIy, aTKUIMPOBAHMS U allWIMPOBAHUS AMUHOKUCIIOT. Peakiiuu 1ua3oTupoBaHusl.

Paszoen 6. Azomcooepoicawue coeounenus.

6.1. Hurpocoenuuenus

Knaccupukanus wu HoMeHkimatypa. CmnocoObl monydenus. l[IpocTpaHcTBEHHOE U
3JIEKTpPOHHOE cTpoeHHe. OO0mas XapakKTepUCTHKAa PEaKIIMOHHONW CIOCOOHOCTH. XUMHYECKHE
cBoiicTBa. TayroMepusi MEPBUYHBIX U BTOPUYHBIX ATH(PATHYSCKUX HUTPOCOCTUHCHHH.

6.2. AMuHBI

Knaccupukamms u HoMmeHkmarypa. CrocoObl monmydenus. Pusndeckue CBOWCTBA.
[IpocTpaHCTBEHHOE W 3JEKTPOHHOE CTpoeHHe. Xumuueckue cBoiictBa. CTpoeHue u
OCHOBHOCTh. Peakuuu ¢ KuUCIIOTaMH, CTPOEHUE COJIed, HMX HOMEHKJIAaTrypa W CBOWCTBA.
AJIKUIMPOBaHUE U ALUUJIMPOBAHHME; MEXAHM3Mbl 3TUX peakuuil. UeTBepTUUHbIE aMMOHUEBbHIE
COJIM U OCHOBAHUS: TIOJIy4€HUE, CTPOCHHE, CBOWCTBA; PACIICIIICHHUE YETBEPTUYHBIX aMMOHHUEBBIX
OCHOBaHMi, HampaBieHue peakuuid. [IpaBuno ['opmana. Peaknuu aMHHOB € a30THUCTOM
KHCJIOTOW, MeXaHu3M peakuuu. OCOOCHHOCTH peakmuil 3IEKTPOPUILHOTO 3aMElICHHs B
apoMaTHYECKUX aMHUHaX (HUTPOBaHHE, raloreHUpOBaHHE, Cyab(hupoBaHUE, (POPMUIIUPOBAHUE).
OKuCIIeHHEe aMUHOB.

6.3 A30- 1 1Ma30COEIUHEHNU

[Tonyuyenune nuazocoeAMHEHUN peaklUuMel IUa30TUPOBAHUA: YCIOBHUS TPOBEICHUS
peakuuu M MEXaHU3M, MPUPOJA HUTPO3UPYIOLIErO0 peareHTa; pas3ivuus B YCTOMYHMBOCTH
HACBIIIEHHBIX U ApOMATHYECKUX JUa30CoeIMHEeHNN. Pu3ndeckrue cBorcTBa. [IpocTpaHCTBEHHOE 1
ANIEKTPOHHOE CTPOEHUE APOMATHUYECKUX [IMA30COENMHEHUH B 3aBUCUMOCTH OT pH cpensl,
TayTOMEpPHBIC TPEBpaAIlleHUs. XUMHUYECKHE CBOMCTBa. Peakimu, mpoTeKarolue ¢ BbIICICHHEM
a30Ta: 3aMelIeHre AMAa30HUEeBOW TPYINbI HA THAPOKCHU-, ATKOKCUTPYMIy, ¢pTop, Hona. Peakiun
paauKaIbHOTO 3aMEIICHHs] AUA30TPYIIBI Ha XJI0p, OpOM, IIMAHOTPYIIITY, HUTPOTPYIITY, BOJOPOI,
Peaknuu, mporekatonye Oe3 BBIIENEHUS a30Ta: BOCCTAHOBJIEHHE [0 AapUITHAPA3UHOB.
A3ocoueranue. A30- U TUA30COCTABIAIONINE, YCIOBUSA COYETAHUS C aMUHAMH U (PEHOJaMH.
[TonydyeHre 1 IpUMEHEHUE a30COECTUHEHUH, a30KPACUTENH.

4 O0beM yueOHOi TMCHHUIJIMHBI.

Cemectp
Bcero
. 2 cemecTp 3 cemecTp
Bun yuebHoit paboThl A A A
3E Kal | ap Kan | an KaJl.
9, .4, q,
OO01mas TpyA0eMKOCTh AUCIUTLIINHBI 9 324 3 108 6 216
KonTakTHas paboTa — ayAUTOPHBbIE 3,11 112 1,78 64 1,78 64
3QHSITHS:
Jlexiuu 1,33 48 0,89 32 0,89 32
[TpakTraeckue 3austus (I13) 1,78 64 0,89 32 0,89 32
JlaGopatopusbie padotsl (JIP) - - - - - -
CamocrosiTejibHasi padoTa 4,89 176 1,22 44 3,22 116
KonTakTHas camocTosTenpHas padoTa 4,89 0,4 1,67 0,4 3,22 -
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CaMocTosATeIbHOE U3YUCHUE PA3/IeIOB 175.6 43,6 116
JUCLUILIHHEI
Buabl KOHTpOJIA:
IK3aMeH 1 36 - - 1 36
KonTakTHass paboTa — MPOMEKYTOUHAS
0,4 - 0,4
aTTecTalus 1 - 1
[TonroToBKa K SK3aMEHY. 35,6 - 35,6
3auéT ¢
Bua uToroBoro KOHTpoOJIA: - IK3aMeH
OLICHKOI1
Beero Cemectp
Bit yuc6Hoi paGoTs! 2 ceMecTp 3 cemectp
3E Actp. 3F Actp. 3E Act
q. . p. 4.
OO01mast TpyT0eMKOCTh TUCITUTUTHHBI 9 243 3 81 6 162
KonrakTHasi paboTa — ayAuTOpPHBIE 3,11 84 1,78 48 1.78 48
3aHATHA:
Jlexun 1,33 36 0,89 24 0,89 24
ITpaktrueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
JlabopaTopusbie padoTsl (JIP) - - - - - -
CamocTrosiTesbHasi padora 4,89 132 1,22 33 3,22 87
KoHTakTHas camocTosiTelbHast paboTa 0,3 0,3 -
CaMocTosTenbHOE U3yUeHUE Pa3/IesioB 4,89 1317 1,67 32.7 3,22 87
JIIUCLIUIUINHBI
Bujabl KOHTpOJIS:
9K3aMeH 1 27 - - 1 27
KonTakTHas paboTa — MpPOMEKYTOUTHAS
0,3 - 0,3
aTTecTalus 1 - 1
[ToaroroBka K K3aMeHy. 26,7 - 26,7
3auér ¢
Buja nToroBoro KOHTpoOJIs: o JK3aMeH
OLICHKO1

AHHOTauA padoyeil NpOorpaMMspl JUCHHUIJIMHBI
«AHAJTIUTHYECKAS XMMHUI»

1 Heab aMCHUIUIMHBI — TpuoOpeTeHHe OOydYaroUIMMUCH 3HAHUM M KOMIETEHIIHH,
HEOOXOIUMBIX JIJISl pELICHHS] KOHKPETHBIX 3aJ]ad XMMHUYECKOT0 aHallnu3a.

2 B pe3yjbTaTe H3yYeHUs TUCHHUILUIMHBI 00yYAIOIIUIACH 10JIKEH
Obaaoams CleqyOMUMA KOMIETSHIIMSIMA U UHAUKATOPAMH UX JTOCTHKCHUS:
ITK-2.1; T1IK-2.2; TIK-2.3

3unameo:

—  OCHOBHBIE MOHATHS, TEPMHUHBI, METOJIbI U NPUEMbl KAUECTBEHHOT'O U KOJIMYECTBEHHOTO
XAMUYECKOr0 aHaJIN3a;

—  TEOpeTHYECKHEe OCHOBBI (PU3UKO-XUMUYECKUX METOJIOB aHAIIN3a;

—  MPUHIHUIBI pAOOTH OCHOBHBIX PHUOOPOB, UCIIOJIB3YEMBIX JUIsl TPOBEACHUS KAYECTBEHHOTO
H KOJIMYECTBEHHOTO aHAJIN3a;
Ymemo:
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— TPUMEHATH NPUOOPETEHHbIE MPAKTUYECKHE HAaBbIKU B MPOGECCHOHATBHON e TeIbHOCTH
JUISL PELIEHUS] KOHKPETHBIX AaHAIMTUYECKHUX 3a/a4;

— TPOBOAUTH OOOCHOBAHHBIA BHIOOP METOa aHallM3a C Y4YETOM ILelei U O0COOEHHOCTEeM
JTaHHOM MPAKTUYECKOM 3a]1a4u;

— MPOBOJUTH PACUYEThl HA OCHOBE MPOBEIECHHBIX UCCIEIOBaHUM;

—  TPOBOJUTH METPOJOTHYECKYIO OLIEHKY PpPE3YJIbTAaTOB KOJUYECTBEHHOIO XHMHUYECKOTO
aHanu3a
Braoemy:

— OCHOBaMHU METPOJIOTUYECKOM OLEHKU pe3ylbTaTOB KOJMWYECTBEHHOI'O XHMHYECKOrO
aHanu3a;

— IIpUEMaMHU MHTEpIPETALU PE3yJbTaTOB aHAIN3a HA OCHOBE KBAIMMETPUUYECKUX OLICHOK;

— METOJOJIOTUEH XUMHYECKHX U (PU3UKO-XMMHUYECKMX METOAOB aHallu3a, I[TUPOKO
HCIIOJIb3YEMBIX B COBPEMEHHON aHATUTUYECKOM MPAKTUKE

3 Kpartkoe cogep:xaHue TUCHUILIAHBI

Pasoen 1. inentudukanys HOHOB JI€MEHTOB B PacTBOpax

1.1 BeeneHue B COBPEMEHHYIO aHATUTHUECKYIO XUMHUIO.

AHalMTHYECKass XMMHUs KaK OCHOBa METOIOB M3YYEHHUS M KOHTPOJIS XMMHUYECKOTO COCTaBa
BEIIECTB B MaTepUAIbHOM IPOU3BOJCTBE, HAYYHBIX HCCIIEOBAHUIAX, B KOHTpOJE OOBEKTOB
OKpyXaroliel cpeabl. Buapl aHanusza. DJI€MEHTHBIN, MOJEKYISPHbIN, (a30BbIi U M30TOMHBIN
aHanmu3. KonnyecTBeHHBIN U Ka4YeCTBEHHBIN aHAJIN3 OPraHMYECKUX U HEOPraHUYECKUX BEIIECTB.
Xummuueckue, (U3UKO-XMUMHUYECKHE METOJbl aHalli3a, WX B3aMMOCBS3b, COOTHOUICHHWE U
OpUMEHeHHe. AHAJIMTUYECKUH CHUTHaJl KaK HOCUTENb KauyeCTBEHHOM M KOJIMYECTBEHHOU
uH(popmanuu o0 o0bekTe aHan3a. [locTaHOBKa aHATUTHYECKOH 3aa4l. AJTOPUTM ITPOBEACHUS
aHanmu3a: oTOOp cpefHel MpoObl, NOArOTOBKA MPOOBI K aHAIM3Y, U3MEPEHUE aHATUTUYECKOIO
CUTHAJIa U €r0 METPOJIOIMYEcKas OLIEHKa, pacyeT Pe3yJbTaTOB aHAJIM3a U UX MHTEpPIpETalus.
[Tpumeps! pemieHus 3a7ad aHAJIUTUYECKOIO KOHTPOJISI B XMMUYECKOH TEXHOJIOTMH, B aHAJIN3e
00BEKTOB OKpYXkaromiei cpezsl U Jip. [IoHATHS 0 COBpEMEHHBIX METOAaX IEMEHTHOTO aHAJIN3a:
aTOMHO-’MHUCCUOHHBIA aHaJIM3, aTOMHO-aOCOPOIMOHHBIN aHalIMu3, PEHTreHO(IyOpecleHTHBIN
aHaJIN3.

1.2 Cneuunduka 3a1a4 aHAIUTHYECKOW XUMUU.

OcHoBHBIE TepMHUHBI aHanuTHUeckor xumuu. OOHapyxeHue. OmnpeneneHue. AHaIU3.
AHanuTHYeCKHuEe XMMHUYECKHE peakIMM Kak OCHOBA XMMHUYECKOro aHainu3a. KadecTBeHHbIE U
KOJINYECTBEHHBIC aHATUTHYECKNE XUMHUYECKHE peakiuu. TpeOOBaHUs, MPEeIbIBIIEMbIe K HIM.
Crienuduka aHaAIUTUYECKUX PEAKIMH, MCIONB3yeMbIX B aHanu3e. AHamuThueckas (opma u
AQHATUTHYECKUE  TPHU3HAKH. AHAIMTHYECKHUE pEaKIUu W aHaJTUTHYeCKHe  A(P(EKTHL
XapakTepUCTUKNA  AHAIUTHUECKUX  PEaKIMi:  YyBCTBUTENBHOCTb,  HM30MPaTEIbHOCTD
(cenexTuBHOCTH). ['pymnmnoBbie, oOlIMe, YaCTHBIE, XapaKTEPHbIE M CIEHU(PUUECKUE PEAKIUH.
[TyTu noBeleHUs N30MPATETLHOCTH U YyBCTBUTEIBHOCTH AHAIMTHUECKUX PEAKLIU.

1.3 Xummueckue paBHOBECHS B TOMOTEHHBIX U TETEPOTEHHBIX CHCTEMaX, IPUMEHIEMBIX
B QHAJIUTUYECKON XUMUH.

OCHOBHBIE THUIBI pPEAKINH, TPUMEHSIEMBIX B aHAIUTHYECKOW XUMHH (OCa)XICHUS,
KHCJIOTHO-OCHOBHBIE, KOMILJIEKCOOOpa30BaHusl, OKHCICHHUsI-BOCCTaHOBIEHHs). COCTOSTHIE HOHOB
DIIEMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBECHS  AHAIMTHYECKHX  PEaKIWi:
TEPMOJIMHAMHYECKUE, KOHLEHTPAIMOHHBIE, YCIOBHBIE. DaKTOPHI, BIUAIONIME HAa XUMHUYECKOE
paBHOBecHE (KOMIUIEKCOOOpa3oBaHKe, 00pa30BaHNE MATIOPACTBOPUMBIX COSTUHEHUN, N3MEHEHUE
CTETIEHU OKHCIICHMs ONpEIENsIeMOro HMOHA, BIUSHHE NPHPOJBI PACTBOPUTENS, UOHHON CHIIBI,
TEMIIEPATYPbI, COCTaBa PacTBOPA).

PaBHOBecHss B aHaJIMTUYECKH BaXHBIX MPOTOJIUTHYECKUX cuUcTeMax. KoHCTaHTHI
KHCJIOTHOCTH U OCHOBHOCTHU. YpaBHEHUS! MaTepualibHOro OanaHca. Beruncienue pH pactBopos
KHCJIOT M OCHOBAaHHWM pa3iM4yHOM CHIIBI, CMECeH KUCIOT U OCHOBaHWH. BydepHble pacTBOpHI,
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HCIIOJIb3yEMbIE B XMMHUYECKOM aHaju3€: MX COCTaB, CBoWcCTBa (OydepHas eMKOoCThb, 00JIacTh
OydepupoBanus), pacuer pH, mpuMeHEHHE B aHATUTUYECKON XUMUH.

AHanuTHYeCKWe  peakUMH  KOMIUIEKCOOOpa3oBaHUS,  OCAKICHUS,  OKUCJICHHS-
BOCCTaHOBJIEHMs. OOIIMe, CTYIIEHYaThIe U YCIOBHbIE KOHCTAHTHI YCTOMYMBOCTU KOMIIJIEKCHBIX
coenuHeHuil. lcnosnb3oBaHue peakluii KOMILJIEKCOOOpPa30BaHHSA B AHAIUTUYECKOW XUMHUH
(oOHapy)XeHHE U KOJMYECTBEHHOE OIpe/iesIieHUue, MacKupoBaHue). Vcrosib30BaHME peakuuit
OCaXJICHUSI B aHAIMTUYECKUX LiesiX. KoHCTaHTa paBHOBECHS peaKUi OCaXKIC€HUSI-PACTBOPEHUS;
(axTopsl, BIUAIONINE HA PACTBOPUMOCTH OCaIKOB. Pacuer ycinoBuil ocakJieHUs U pacTBOPEHUS
ocankoB. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE paBHOBecHs. CTaHOapTHBIA U pealbHBIN
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHBIE IIOTEHIIUAIIBI.

Xumuyeckue u GpU3nKo-XUMU4eckue crnocoosl onpenenenus pH pactBopos. PaBHoBecus
AHAINTUYECKUX PEAKLMI KOMIUIEKCOOOpa3oBaHUs U ynpasieHue nMu. DakTopbl, BIUSIOLIME HA
HaIlpaBJICHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuid. KoHcTaHTa paBHOBecus U ee
XUMHUKO-aHAJTUTHYECKOE 3HaUeHHe. PacueT K03 UIMEeHTOB MOOOYHBIX PEaKIUil.

1.4. KauecTBeHHBIE U KOJMYECTBEHHbIC AHAIUTUYECKHE PEAKUHUU C OPraHUuYECKUMU
AQHAIUTUYECKUMU peareHTaMu B aHAJIN3€ HEOPraHUYECKHUX BEIIECTB.

Opranunueckue ananutudeckue peareHTsl (OP). Knaccudukanus OP no tumy peakiuii ¢
Heoprannueckumu uoHamu. KommuiekcooOpasyromme OP u  crpoeHMe uX MOJEKYIL:
GyHKIIMOHATbHO-aHAIUTHYECKAs M aHAJUTHKO-akTHBHas  rpynmnbsl.  OcoOeHHOCTH U
npeumMyIiecTsa ucronb3oBanuss OP, oOmactu nmpuMeHeHus. [|OMOHUTENBHO: TEOpHUs NCHCTBHS
koMmIuiekcooopasytomux OP, yuer nonHoro cocrosiuus OP u meramna. ['unore3a aHanoruii u
IIpaKTUYECKHE BbIBOJABI U3 Hee. [Ipupoma xumuueckoi cBa3M B Komiuiekcax OP ¢ noHamu
METAJJIOB U €€ TPOSBICHHE B IBETHOCTH KoMiuiekcoB. Peakumu OP ¢ xpomodopHbIMU
srieMeHTaMu. VIHTeHCHBHOCTh OKPAaCKH aHATUTHYECKHX (OPM M WHTEHCUBHOCTH ITOTJIOUICHUSI.
Hcnonp30BaHue peakifii OpraHM4eCKUX peareHToB B (POTOMETPHUYECKOM aHAIIU3e.

Pa3zoen 2. KonuuecTBeHHBI XUMUYECKUN aHATIN3

2.1. [TpuHIMIBL ¥ 334U KOJIMYECTBEHHOT'O aHAIIN3A.

Krnaccugukanys MeTonoB KOJIMYECTBEHHOTO aHainu3a. TpebGoBaHMs, NMpeAbIBIsIEMble K
XMMUYECKUM PEAKIUsM B KOJIMYECTBEHHOM aHalM3€. DTalbl KOJIMYECTBEHHOTO ONpECICHUS.
XapakTepucTuka pe3yjibTaTOB KOJMYECTBEHHOIO XHMMHUYeckoro aHanuza. OnpeneneHue
CoJIepKaHus BEIIECTBA B pacTBOpE, pacueTHble popMyibl. CriocoObl mpecTaBIeHUs pe3yIbTaToB
aHaim3a. TecTbl Ha BBIBIEHHE CHUCTEMAaTHMUECKHUX IOTPEIIHOCTEM B  pe3ynbTarax
KOJINYECTBEHHOT'0 XUMHUYECKOro aHaiu3a. [Ipo6ooTdop 1 mpoOGonoaroToBka.

2.2. Tutpumerpuueckuii aHamu3. THITBI peaknii, UCTIOB3YEMbIX B TUTPUMETPHUH.
TpeGoBanusi, MpeIbABISEMbIEC K HUM.

[punuun tutpumerpun. TutpoBanue u ero 3tansl. ['papudeckoe nzoOpakeHue npouecca
TUTPOBAHUS — KPUBbIE TUTPOBaHUS, UX BHUAbL. CKayOK Ha KPUBOM TUTPOBAHUA, TOYKA
skBuBasieHTHOCTU (T.D.) n koHeuHass Touka tuTpoBaHus (K.T.T.). IlepBuuHble U BTOpUYHBIE
cTanaapThl. [IpuemMbl TATPUMETPUUECKOTO aHATN3a: MPAMOE U 00paTHOE TUTPOBAHUE, KOCBEHHBIE
MeToAbpl. Tumbl peakuuii, HCIOJb3yeMbIX B TUTPUMETPUUECKOM aHalu3e; TpeOoBaHus,
MPEABSBISIEMBIE K HUM.

JlonmOTHUTENBbHO: HWHCTPYMEHTAJIbHBIE MeToAbl uWHAuKauuu T13. IloTeHnmomMerpruyeckoe
tutpoBanue. Merox ['pana. [Ipyrue crocoObl yCTaHOBICHHS] KOHEYHOW TOUYKH TUTPOBAHUSI.

2.3. Peakiuu HelTpanu3auu B KOJHYECTBEHHOM XHMHUYECKOM aHAJIH3e.

MeTonbl  KHCIIOTHO-OCHOBHOTO  TUTpoBaHMs. CyIIHOCTP METOJa KHUCIOTHO-OCHOBHOTO
TUTpOoBaHusA. KpuBbIe KHCIOTHO-OCHOBHOI'O TUTPOBaHUS. Pacuer M MocTpoeHne TeopeTUYecKuX
KPUBBIX TUTPOBAHMSI CUIIBHBIX U CIAOBIX OJTHOOCHOBHBIX MPOTONHUTOB. DAKTOPHI, BIUSIONINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHHUs. CrocoObl YCTaHOBIIEHUS
KOHEYHOU TOYKU TUTpOBaHMs. KUCIOTHO-OCHOBHBIE MHIUKATOPHI, HHTEPBAI MEPEX0]1a OKPACKU
MHAMKaTOpa, noka3atesnb TutpoBanus (pT). IlpaBuio BbeIOOpa mMHAMKATOpa AJIs KOHKPETHOIO
cayyass  TuTpoBaHus.  [IpakThueckoe  MpPUMEHEHHE  peakUuid  KHUCIOTHO-OCHOBHOI'O
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B3auMozeicTBus. [loTeHIMOMETpHYECKOE TUTPOBAHNE HA OCHOBE PEaKIUi KHCIOTHO-OCHOBHOTO
B3auMozeicTBYs. IHAUKAaTOpHBIE IOTPEIIHOCTH U UX OLICHKA.

2.4. AHanUTHYECKHE PeaKIM1 KOMIIJIEKCOOOPa30BaHUS U OCAXKIECHUS B KOJMYECTBEHHOM
XUMUYECKOM aHaJIM3E.

Vcnonb3oBaHue KOMIUIEKCOOOpa30BaHMS B XMMMUYECKOM aHanuse. Heopranuueckue u
opraHuyeckue Jauranabl. KOMIUIEKCOHBI M MX CBOMCTBA. Y CIIOBHBIE KOHCTaHThl YCTOWYMBOCTH
KOMILJIEKCOHATOB M MX MPaKTU4eCKoe Hcnoib3oBaHue. OOOCHOBaHME BbIOOpa ONTHMAbHBIX
YCIOBUM  KOMIUIEKCOHOMETPUYECKOIO TUTpOBaHUA. KpuBble KOMIIEKCOHOMETPUUECKOTO
TUTpoBaHUsA. PaKTOpBhl, BIMSIOIME HA BEIMYMHY CKayka Ha KPUBBIX TUTpoBaHUA. CrocoObl
ycranoBieHus T.0. u K.T.T. MeramioxpomMHble HHIUKATOPbI, IPUHLUI UX AelcTBUA. BpiOop
WHAMKATOpa JUIsl KOHKPETHOIO Cllydas TUTPOBaHUA. AHAIUTHUYECKHE BO3MOKHOCTH METOJA
KOMIUIEKCOHOMETPUYECKOT0 TUTPOBaHUsl. [IpMeHeHNEe KOMIIJIEKCOHOB B aHAIIMTUYECKON XUMUU
B KaueCTBE MaCKHPYIOLIUX areHToB. [IpuMeHeHre XuMHUeCKUX peakuil KOMIIIIEKCO0Opa30BaHUs
B (OTOMETPUYECKOM aHalIM3e, B METOJEe KOHIYKTOMETPHYECKOTO THUTpoBaHMA. Peakuuu
OCAKICHUS B KOJIMYECTBEHHOM XHMMHYECKOM aHainu3e. ['paBUMETpUYECKHM aHalu3.
Teopernueckoe 000CHOBaHUE BHIOOPA ONTUMAIBHBIX YCIOBUH OCAXKICHHS KPUCTAIUIMYECKHX U
amopHbIX  ocankoB. llpumMeHeHHe XMMHUYECKHX peakUuil OCaXIEHHS B  METoJe
NOTEHIIMOMETPHUYECKOTO THTPOBaHUS, B Merone Typoumumerpun. OcoOEHHOCTH peakuuit
KOMILIEKCO0Opa3oBaHus (xenarooOpazoBaHusi) HOHOB MeTauioB ¢ OJITA. OcagurenbHoe
TUTPOBAHUE.

2.5. AHaJIUTUYECKHE pPEAKLUU OKHCICHHMS-BOCCTAaHOBICHHS B  KOJUYECTBEHHOM
XUMUYECKOM aHAJIM3E.

OKHCIUTENBHO-BOCCTAHOBUTEIbHAS PEAKLUS U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
noreHman. KOHCTaHTBI paBHOBECHS OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Bridbop
TUTPAHTA U ONTUMAJIBHBIX YCJIOBHUN TUTPOBaHUA. KpHBbIE OKHCIHUTEIBLHO-BOCCTAHOBUTEIBHOIO
TuTpoBaHus. DakTopsl, BAUSAIONIME HAa BEIMYMHY CKauKa Ha KpUBOH TuUTpoBaHus. MHaukanus
KOHEYHOW TOYKM THUTPOBAHUS XHMHUYECKUMH M  (QU3UKO-XMMMYECKUMHM  METOJaMH.
ITepmanranaTomeTpus. XapakTepucTrka METOAA. VYcnosus TPOBEICHUSA
NIEPMAHTaHATOMETPUUYECKUX OIIpeeICHU M. Bemectsa, oIpezeIsieMble
NepMaHraHaTOMETPUUYECKUM MeToJ oM. JlocToMHCTBa W HemocTaTku Mmeroaa. HMonmomerpusi.
XapakTepuCTUKa METOJA, YCIOBUS INPOBEACHUS HOJOMETPUYECKOTO OINPEICIICHUS BEIIECTB.
JocrouHcTBa U HepocTaTku Metofa. [IpumeHeHHMe peakiuil OKHCIIEHUS-BOCCTAHOBIIEHUS B
METO/I€ TOTEHIIMOMETPUUECKOTO TUTPOBAHUSI.

2.6. NonooOMeHHast xpomMatorpadusi B KOJIMYECTBEHHOM XHUMUYECKOM aHAIN3e.

TpeboBanust, npeabsSBIsSeMbIe K PEaKIMSIM HOHHOIO 0OMeHa. M30TepMa HOHHOTO OOMeHa.
Boibop onTuManbHBIX  YCIOBUH HMOHOOOMEHHOTO pasjeneHus BemiecTB. IIpumeHneHue
MOHOOOMEHHOW Xpomatorpaguu B aHAJTUTHYECKOW XUMHMHU OPraHMYECKHMX U HEOPraHWYECKHUX
COCIMHEHUI: Pa3eIIeHNe, OUUCTKA, KOHIEHTPUPOBAHUE U T.1.

Pasoen 3. BBenenue B pU3NKo-xMMHUYeCKHE (MHCTPYMEHTAJIbHBIE) METO/IbI aHAJIN3A

3.1. ®PXMA — cocTaBHas 4acTh COBPEMEHHOW aHAIMTHYECKOW XHUMHUH.

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

3.2. MeTpoaoruueckrne OCHOBbI aHAUTUTUYECKUX METOJIOB.

OCHOBHBIE aHAJIUTHKO-METPOJIOTMYECKHE XAPAKTEPUCTUKH METOJI0OB U PE3yJIbTaTOB
aHaJIM3a, CIOCOObI X OLEHKU: Mpeiesl O0HAPYKEeHUsI, KOOPPUIIMEHT UyBCTBUTEIHHOCTH, HUKHSIS
Y BEpXHss MPaHULA AMANIa30Ha ONPEAEIAEMBIX COJEPKAHUM, CEIEKTUBHOCTD, IPELIU3NOHHOCTD B
YCIOBUSAX CXOJUMOCTH (ITOBTOPSIEMOCTH) U BOCTIPOU3BOAUMOCTH, IPAaBUIBHOCTD, SKCIPECCHOCTb.
O606mmennsie ceenenus o FOCT P UCO 5725 (2002).

3.3. O61mas xapakTepucTKa CIIEKTPAIbHbBIX, JIEKTPOXUMUYECKUX U XPOMATOrpapUuecKux
MeTo10B aHanu3a. [IpencraBienue o oTOMETPUUECKUX, TOTEUOMETPUYECKUX METOIaX aHAIN3a
1 HOHHOOOMEHHO# XpomaTorpaduu.
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4 O0bem yueOHOH THCHHUILINHBI

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

O01asi TPY10€eMKOCTh M CHUTIITHHBI 4 144 108
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 1,79 64 48
Jlexkuun 0,45 16 12
[Tpaktrueckue 3ansatus (113) - - -
Jlaboparopusbie paboTsl (JIP) 1,34 48 36
CamocrosiTejibHas padoTa 2,21 80 60
KonrtaktHas camocrositenbHast pabora 0,4 0,3

2,21
CaMoCTOsTEIbHOE H3YUYCHHE Pa3ICIOB JUCITUILUIMHBI 79,6 59,7
Buja nToroBoro KOHTpoJIs: 3a4er ¢ oneHKoi

AHHOTANUsA pado4yeil MPOrpaMMbl JUCHUILIHHBI

«Puznyeckas XuMHsD)

1. I_Ie.]'lb AUCHUMIIJIMHBI — PACKPBLITH CMBICI OCHOBHBIX 3aKOHOB, YHPAaBJIAOIHUX XOAOM

XUMHYCCKOIro Immponecca, 1okKa3aTb obactu IMPUJIIOKCHUA OTUX 3dKOHOB M HAYUYWUTH CTYJACHTA

I'PaMOTHO IPUMCHATHL HUX IIPU PCHICHHUHW KOHKPCTHBIX TCOPCTHUUCCKUX H IPAKTHYCCKUX 3ajiay,

IMOHATH OCHOBHBIC KHHCTHYCCKUC 3dKOHOMCPHOCTH IIPOTCKAHHA XUMHUUYCCKUX IMPOUCCCOB U POJIb

KaTajim3a Il XMUMAYECKOM TEXHOJIOTHH.

2. B pe3yabTaTe M3y4eHUs1 AUCHMILINHBI 00y4AIOIMIACH JOJIZKEeH:

Obradoame CIIEAYIOMUIMA KOMIETCHIIUSIMHA U UHAUKatopamu ux poctmkeHus: OITK-1.3,

OIIK-1.7, OIIK-1.11.
3nams:

— OCHOBHBIC 3aKOHBI (I)I/ISI/ILIGCKOI\/'I XHUMHUH, B3aUMOCBA3b (1)I/I3I/I‘leCKI/IX Hn XUMHYCCKHUX

XapaKTEpUCTHK MPOLECCa;

MyTH OMNPEEICHUS BAXKHEUIINX XapaKTEPUCTHUK XUMHUUYECKOTO paBHOBECHs (KOHCTAHTHI
paBHOBECHsI, PABHOBECHOT'O BBIXO0/1a MIPOYKTa, CTETICHH MPEBPAICHUS UCXOIHBIX BEIIECTB) U
BIIMSIHUSI PA3JINYHBIX (DAKTOPOB HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS;
TEPMOJIMHAMHYECKOE OIMCAHNE CBONCTB MJI€ATbHBIX U HEUCATBHBIX PACTBOPOB, MOIXOIBI K
HAXO/ICHUIO MapIAATBLHBIX MOJISIPHBIX BEJTMYMH KOMIIOHEHTOB PacTBOpA.
TEOPHIO TATbBAHUYECKUX SIBJICHUH;
TEOPUM KHUHETHKH, NMYTH TEOPETUYECKOTO pacyeTa CKOPOCTEed XHWMHMUECKHX peaKkIud u
OTpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOIOB;
OCHOBHBIE 4YE€pPThl TOMOI€HHOTO M TETEPOr€HHOTr0 KaTaliu3a, MPUYUHBI YCKOPEHUS
XUMHYECKOTO TPoIiecca B MPUCYTCTBUM KaTaIH3aTopa.

Ymemn:
NPUMEHATh TEOPETUUYECKUE 3HAHUS U OKCIEPUMEHTAJbHBIE METOAbl HCCIEAOBaHUS
bu3MYECKON XUMUU TP pelIeHHH MPoQecCUOHANBHBIX 33/1aY;
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— TIpEeACKa3bIBaTh U HAXOAWUTH ONTHMAJIbHBIC YCIOBHS MPOBEICHHS XMMHUYECKOTO IpoIecca C
IeJIBIO TTOJTyYEHUS] MAaKCHMAJIbHO BO3MOXKHOTO BBIX0/1a HHTEPECYIOLIETO POIyKTa;

— TMPUMEHATh TEOPETHYECKHE 3HAHUS W OKCHEPUMEHTAIbHBIE METOABl HCCIICIOBAHHS
¢u3nyecKoil XMMHHM Ui PEUICHUS BOIPOCOB, BO3HUKAIOIIUX INPH H3YyYCHUH KHHETHUKU
XMMHYECKUX PEaKInii;

— TMPOBOJWTH AHAIM3 M KPUTHYECKH OLIEHUBATH MOJYYEHHBIC SKCIEPHUMEHTAJIbHbBIC TaHHBIC,
0000m1aTh 1 fenaTh 0O0CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIIJIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOAOB (U3MUECKONH XUMHHU [UIS PELICHUS
KOHKPETHBIX UCCIIEIOBATEIILCKUX 3a/1a4;

— HaBBIKAMH OIPENECIICHUS COCTOSHHUS PABHOBECHS M CaMOIPOU3BOJILHOTO HAIpPaBICHUS
XHUMHYECKOT0 Tpolecca;

— 3HaHHWSIMHU OCHOBHBIX 3aKOHOB (DM3MYECKOW XMMHUH JUIS COJEPKATCIBbHON HHTEPIpPETAlUH
TEPMOMHAMHYECKUX PACYETOB;

— METO/IaMH OIPENCIICHHS TMOPSAKA U CKOPOCTH PEAKIUH, YCTAHOBICHHS JMMHUTHPYIOIICH
CTaJM{ ¥ MEXaHU3Ma U3y4aeMOi XMMUYECKOW PeaKIiH;

— HaBBIKAMH  COCTABJICHHUS TaJlbBAHMYECKUX  DJICMEHTOB Ui  IIeJed  OIpe/eeHus
TEPMOAMHAMHYECKUX XapaKTEPUCTHK U KOHCTAHT PAaBHOBECHSI UCCIIEyEMON PeaKIltu;

— 3HaHWSIMHU OCHOBHBIX 33aKOHOB XMMHYECKOH KHHETHKH, BIUSHHSA DPA3IMYHBIX (PaKTOPOB
(TemriepaTypbl, aBJICHUS, KaTAIN3aTOPa) HAa CKOPOCTh XMMUYECKOW PEaKIHH.

3. Kpartkoe cogep:xanue TUCHUILIHHBI

4 cemecTp
Pa3zpen 1. Xumuyeckasi TepMOAUHAMHMKA

1.1. [1epBblit 3aKOH TEPMOJAUHAMUKH

TepMonnHaMu4yecKkue CHUCTEMBI U TEPMOAMHAMMUYECKHE MapaMeTpbl. DKCTEHCUBHBIE U
VMHTCHCUBHBIE CBOMCTBA CUCTEMBI. TepMoauHamuueckuil mnpouecc. DYHKIMHM COCTOSIHUS H
¢byHkuuu npouecca. BHyTpeHHss HEprus U SHTaIbIMs, UX cBoiicTBa. Temora u pabora Kak
dopmbl mepenaun sHepruu. PaboTa pacummpeHus raza u mnosnesHas pabora. DopMyIHpPOBKH
NEepBOro Hayaja TEPMOAMHAMMKH. B3auMOCBS3b TEIIOTHI, pabOThl U U3MEHEHUS BHYTpPEHHEH
SHEPruM B U30XOPHOM, U300apHOM U M30TEPMHUYECKOM Ipoleccax. TemioéMKOCTh BellecTBa —
M30XOpHasl WK n300apHasi, MoJIsipHas, yaenbHas. TernnoéMKOoCTh UeaabHbIX Ta30B, B3aUMOCBSI3b
MossipHbIX TeroémMkocteil Cp u Cv uaeanbHOro rasza. TermmoéMKOCTh TBEPABIX BEIIECTB U
KHUJIKOCTeH. 3aBUCUMOCTb MOJIIPHOW M300apHOM TEIUIOEMKOCTH BELECTBA OT TEMIIEpaTyphl,
HMIUPHYUECKUE YpaBHEHUS (CTETIEHHBIE PSA/Ibl), UX IPUMEHUMOCTh. 3aKoH KyOoB Jlebast, mpaBuio
Hrononra u Iltu. Cpenusist m3obapHas TEMIOEMKOCTh BEIIECTBA B HHTEpBAJIE TEMIIEpaTyp.
TemreparypHasi 3aBUCUMOCTh IpupalieHus satanbnuu Beuiectsa (Ht — Ho) nmpu nmocrossHHOM
JIaBJIEHUH ¢ y4€TOM (Pa30BbIX NepexooB. TermnoBoii 3¢ ekt Xxumuueckoro npouecca. OCHOBHOE
cTaHmapTHoe coctosiHue. CTaHgapTHbIE SHTAIBIMM OOpa30BaHMUS M CrOPaHUs BEIECTB.
[Ipumenenue 3akoHa ['ecca ans BbIUMCIEHMS TEIJIOBBIX 3()(PEKTOB XUMHUYECKHX U (U3HUKO-
XUMHUYECKHX TMporeccoB. CBs3b TEIUIOBBIX 3(PQPEKTOB MpH MOCTOSHHOM OOBEME U MpHU
MOCTOSTHHOM JIaBJICHUU. 3aBUCUMOCTb TEIUIOBOrO 3 (dekTa peakuu oT Temneparypbl. Beisoa u
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aHanu3 ypaBHeHuss Kupxrodpa B muddepennmanbuoii opme. MuTerpupoBanue ypaBHEHUS
Kupxrodga.

1.2. BTopoii 3aK0H TepMOJIUHAMUKH.

CamoIpon3BOJIbHBIE M HECAMOIIPOU3BOJIbHBIE, 00OpaTHUMbIe M HEOOPAaTUMBIE, PABHOBECHBIC
(KBa3MCTAaTUYECKHE) U HEPABHOBECHBIC MpOIeCChl. PaboTa paBHOBECHOIO W HEPaBHOBECHOTO
npoueccoB. DOpMyJIMPOBKM BTOPOr0 Hayalga TEPMOJAMHAMHUKU. OHTPONUS KaK KpUTEpUi
HaIIPaBJIECHHOCTH CaMOIIPOU3BOJIBHBIX MPOLECCOB U PABHOBECUS B M30JIMPOBAHHBIX CHUCTEMAX.
3aBUCHUMOCTh SHTPOIIUH BEIIECTBA OT MapaMETPOB COCTOSTHUS (TEMIIEpaTyphl, 1aBICHUS, 00bEMA).
Pacuer u3MeHEHHUs SHTPONMM B Pa3IUYHBIX IMPOIECCaX, CBA3AHHBIX C U3MEHEHUEM COCTOSHHS
UJCAIBHOTO Ta3a, a TAaKXKE YMUCThIX TBEPABIX WM >KUIKHUX BellecTB. VI3MeHeHHe SHTponuu B
nporecce CMENICHHs] HACANbHBIX Ta30B. M3MeHeHHe SHTpomuu NpH (a3oBBIX IEepexojax.
TennoBass Teopema Hepncra, mnoctynatr [lnanka (Tperbe Hayallo TEPMOJMHAMHUKH).
Craructuyeckass MHTEpIpETalys BTOPOro Haudajda TEpPMOJMHAMUKH, ypaBHeHHE bosblimaHa-
[Inanka. Beruucienue aOCOMIOTHON JHTpONMM BellecTBA. Pacuer W3MEHEHHsS HSHTPONHHU B
XUMHYECKHX PeaKIlUIX MMPH pa3indHbIX TemnepaTtypax. O0beannennoe ypasuenue I u Il 3akonos
TepMoauHaMHUKU. DHeprus ['enbmronbua u sHeprus ['mO0ca kak KpuTepuu HampaBlIEHHOCTU
MPOLIECCOB M PABHOBECHUS B 3aKPBITHIX CUCTEMaX. XapaKTepUCTHUEeCKHe (PYHKIIMH. 3aBUCUMOCTb
sHeprun [empMronpua u sHeprun [mbOca OT mapamMeTpoB COCTOSHHUSA. TemmeparypHas
3aBHCcUMOCTh dHeprun [ mb60ca BemecTBa ¢ yuérom (a3oBbix nmepexonoB. Pos dazoBoro nepexona
(nmepBbiid, BTOpOi). YpaBHeHus ['n60ca-I'enbmronbia. Pacuer usmenenuii craHqapTHBIX YHEPTUH
['n66ca u ['enpMronpa B XAMHYECKHX PEAKIUSAX IPU PA3ITUYHBIX TEMIIEpaTypax.

CucremMbl NEPEMEHHOIO COCTaBa. XUMHUYECKHM IMOTEHUUANT KOMIIOHEHTAa CHUCTEMBI.
3aBUCUMOCTh XMMHUYECKOTO MOTEHIMaNa OT JaBJICHUS U TEMIEpaTyphl. Y CJIOBUS PaBHOBECUS U
CaMOIIPOU3BOJIBHOTO MPOTEKaHMS MPOLEcca B CUCTEMAX IEPEMEHHOT0 COCTaBa.

1.3. XuMHuecKkoe paBHOBECHE.

MatepuanpHblii OalaHC XMMHYECKOH peaklUd, CTENeHb MPEeBPALeHUs, XUMUYecKas
nepeMeHHas. YpaBHEHHE M30TEPMbl XUMHUYECKOW peakmuu (u3otepmbl  Bant-T'odda).
XUWMHUYECKOE CpOJICTBO. AHAIM3 YpaBHEHHS HW30TEPMBI ISl OMPEICIICHUS HaIPaBJICHUS
CaMOIIPOM3BOJIGHOTO  MPOTEKAHHWSI ~ XMMHYECKOM  peakuu  OT  JAaHHOTO  HMCXOJHOTO
(HEepaBHOBECHOTO) COCTOSHUSA. TepMoaMHAMUYECKash KOHCTAaHTa XUMHYECKOTO PAaBHOBECHUS U
SMIOUPUYECKUE KOHCTAHTHI XxuMuueckoro paBHoBecus (Kx, Kc, Kn, Kp), ypaBHeHHs UX CBSI3U AJIs
peaxIuu B UeaIbHO ra30Boit cMecu. KOHCTaHTHI paBHOBECHSI AJ1 TOMOTE€HHBIX U T€TePOT€HHBIX
peakiuii, HIealbHBIX M HEUJCalbHBIX PEaKIMOHHBIX cucTeM (Ha mpuMmepax). CmerieHue
XUMHUYECKOTO paBHOBECHs IpHU W3MeHeHuu obiiero nasienus (T = const) u mpu gobaBieHUn B
cuctemy uHeptHoro rasa (T = const, P = const).

Bnusinue teMreparypbl Ha KOHCTaHTY XMMHUYECKOTO PaBHOBECHSI, ypaBHEHUS U300apbl U
M30XOpbl XMMUYECKON peakuuu. BeIBOJ, aHAIN3 U MHTETPUPOBAHUE HA3BAaHHBIX YPABHEHUM Ha
npuMepe ypaBHeHHUs u300apbl. Pacuer cpeHero 1 MCTUHHOIO TEMI0BOro d(dexTa XMMHUUECKUX
peakuuii U3 3aBUCUMOCTH TEPMOJIMHAMUYECKON KOHCTAHTHI pABHOBECHs OT TeMIlepaTypsl. Pacuer
KOHCTAHT PaBHOBECHS] XMMMUYECKMX PEAKUU M3 CTAaHAAPTHBIX TEPMOAMHAMHUYECKUX (DYHKIMH
BEIIECTB. BhIuKcClIeHNe KOHCTAaHT PAaBHOBECHS XUMUYECKUX PEAKLIMN 10 CIIPABOYHBIM JAHHBIM O
KOHCTaHTax paBHOBECHUS peakluii 00pa30oBaHUsl COEAMHEHUH U3 MIPOCTHIX BEIIECTB.
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Pa3zgen 2. ®a3oBble paBHOBECHS B OTHOKOMIIOHEHTHBIX CHCTEMAax

2.1. ®a3oBbie nepexoanb! U (pa3oBas 1uarpaMma COCTOSIHUS ISl OAHOKOMIIOHEHTHBIX CUCTEM

daza, KOMIIOHEHT, 4uciio cremneHed coOozbl. I[IpaBumo a3 I'mbbca. Ilpumenenue
npaBmwia (a3 ['ubbca ana aHanm3a (Ga3oBBIX PABHOBECUW B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
JluarpamMmma COCTOSIHUSI OJHOKOMIIOHEHTHOW CHUCTeMbl, €€ (a3oBbIe MO, JIMHUM M TPOMHBIC
TOYKH, BBIPaXXAIOLIME COOTBETCTBEHHO OAHO(a3zHoe, AByX(a3Hoe U Tpex(a3zHOe PaBHOBECHS.
Hacpimennsiii map, TeMieparypHas 3aBUCUMOCTD JaBJICHMs HACBHILIEHHOTO napa. Kputudeckas
TOYKa, KPUTUYECKOE COCTOSHUE BEIECTBA, €ro OCOOEHHOCTH. BBIBOA M aHaIN3 ypaBHEHMS
Knaneiipona. 3aBUCMMOCTb TEMIIEPATypPbl ILUIABICHUS OT BHEIIHETO ABJICHMS, HHTETPUPOBAHUE
ypaBHeHus1 KitaneilpoHa 11 paBHOBECHS TBEPAOE TEIO - KUIAKOCTb. PaBHOBecHs C ra3oBoOM
¢aszoii, ypaBuenue Knanelipona-Knaysuyca, BBIBOJ M HHTETPUPOBAHUE YPABHEHHS JJISI OIIMCAHUS
JUHUM HCHapeHus U CyOJIMMalluu, MCIOoNb3yeMble nomyiieHus. OmnpeneneHue KOOpAUHAT
TPOWHON TOYKH.

2.2. Onpexnenenue TepMoanHaMudeckux (GpyHKIUN mporecca pa3oBoro nepexoa

[Ipumenenne  ypaBHenus Knmanelipona-Knaysmyca s pacduera  HM3MEHEHHSA
TePMOJUHAMHYECKUX (QYHKIMA Tpu (a30BbIX MNpeBpalleHUsIX. B3auMOCBS3b HSHTAIBIUN
TUTaBJICHUS, UCTIAPEHUS M BOSTOHKHU B TPOMHON TOUKe. DMIUPHUECKOE MpaBuiio TpyToHa.

Pa3nesn 3. TepmoanHnaMuuyeckasi TeOpUsi pACTBOPOB
3.1. OcHOBBI TEPMOAMHAMUKY pacTBOPOB. [lapruanbHbie MOJIbHBIE BETUUHUHBI

Knaccudukanuu pactBopos. [lapunanbHble MOJNSIpHBIC BENWYUHBL. YpaBHeHHus | nb06ca-
Mrorema (BbIBOA M aHanu3). MeTozsl onpeneneHus napuuaibHbIX MOJISPHBIX BEIUMYMH (METOJ
KacaTeJIbHBIX U METOJl OTpe3koB). OTHOCHTENbHBbIE MAPIHMAIbHBIE MOJISIPHbIE BEIMYMHbI
(mapuuanbHble MOJIsIpHbIE QYHKIMK cMemeHus ). TepMoarnHaMudeckrue GyHKINN CMELIeHHUS.

3.2. TepMO,[[I/IHaMI/ILICCKOe OINMMCAHUC NACAIBHBIX U HCUJACAIIbHBIX PACTBOPOB

WneanbHble  (COBEpLICHHBIE) pPACTBOPBl. XHMMHUYECKMH TMOTEHLIMAN KOMIIOHEHTa
uaeanbHOro pactBopa. TepMoauHaMuyeckue (pyHKLIUU CMEIIEHHs AJIs UIeaJbHBIX PacTBOPOB.
PaBHoBecue "uneanbHbl pacTBOp-map", 3akoH Payns, rpaduueckas MHTepHperanus 3aKOHa
Paynsa. IlpenenbHo pa30aBieHHBIE pacTBOpPbI, 3aKOH ['eHpu. VYpaBHEHHE XUMHUYECKOIO
NOTEHLIMana JUIsl pacTBOPUTENS] M pacTBOPEHHOro BemlecTBa. HewuneanbHble (peanbHbIE)
PacTBOpBI, MOJOXKUTENIbHBIE U OTPULIATENIbHBIE OTKIOHEHHS OT UAEaIbHOCTU (OT 3akoHa Payns).
CraHpapTHbIE COCTOSHUS KOMIIOHEHTOB pacTBopa. CHMMETpUUYHAs 1 HECUMMETPUYHASI CHCTEMBI
cpaBHeHMs. PacueT akTMBHOCTEH M palMOHAIBHBIX KO3()()UIHMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepmoauHamuueckue (YHKIMM CMEIICHUS JJIi  HEWJCAIbHBIX PAaCTBOPOB.
3aBUCUMOCTh AKTHUBHOCTH M KO3(Q(UIMEHTAa aKTUBHOCTH KOMIIOHEHTa OT TeMIepaTypbl U
JTaBJICHUSL.

3.3. KomnuraTtuBHble CBOWCTBA pa30aBIICHHBIX PACTBOPOB HEJIETYYHMX BEIISCTB B JICTYYeM
pacTBOpHUTEIE

KonnuraruBable cBoMcTBa pa30aBIEHHBIX PAcTBOPOB HEJNETYYHMX BEIIECTB B JIETYUYHMX
pacTBopuTeNAX (MOHMKEHUE JIABJICHUS HACBHIIIEHHOIO Mapa pacTBOPUTEINS HaJl PacTBOPOM IO
CPaBHEHUIO C YUCTBIM PACTBOPUTEIIEM, ITOBBIIICHUE TEMIIEPATypPhl Hauaja KUIIEHUs U IIOHMKEHUE
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TEeMIIEPaTypbl Hayaja OTBepeBaHUs pPacTBOpPOB, OCMOTHYECKOE JaBJICHUE).
DO0yIIHOCKONUYEecKas: M KPHOCKONMMYECKass KOHCTAaHTBI PAcTBOPHUTENs. BBIBOJ ypaBHEHUS,
CBSI3BIBAIOILICTO MOHIDKEHHE TeMIIEpaTyphl Hayala OTBEPJCBaHMSA C KOHIIGHTpalMell pacTBopa.
Ocmoc, ocMOTHYECKOe JaBlieHHe, 0OpaTHBIN ocMoc. Mcronb30BaHHE KOJUTUTATUBHBIX CBOMCTB
JUI  OIpENENIeHUs] MOJISIPHOM Macchl, CTENEHW IUCCOIMALMU WIM CTENEHH acCOIUaluu
PacTBOPEHHOI'O BELIECTBA.

Pa3znen 4. ®a3oBble paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMAX
4.1. PaBHOBECHE «OKUIKHI paCTBOP - HACHIIIICHHBIN IMap» B IByXKOMIIOHCHTHBIX CHCTEMaX.

JluarpaMmbl  «aBJIEHHUE-COCTaB»,  «TEMIIEpaTypa-CoCTaB», «COCTaB  I1apa-cocTaB
KHUJIKOCTH» U HJICATBHBIX W HEWACAIbHBIX pacTBOpoB. IlpumeHenme mnpaBmia (a3 x
UCCIeIoBaHuI0 AuarpamM. 3akoHbl [ nb66ca-KoHoBanoBa. A3zeorpomusi, TepMOIUHAMUYECKOE
yCIIOBHE TOYKH a3eoTporna. [IpaBuino peraara. ®u3nKko-XUMHUYECKHUE OCHOBBI Pa3/ICICHUS KHUIKUX
CMeceil MeTo/1aMy IEPETOHKHU U PEKTU(UKALINH.

4.2. PaBHOBecHe (GKUAKOCTB-TBEPAOC» B ABYXKOMIIOHCHTHBIX CUCTEMAX.

Tepmuueckuil aHanu3, KpUBbIE OXJAXKICHUS, MOCTPOCHHE IUArpaMMbl ILIABKOCTH MO
KpUBBIM OXJakaeHus. CHCTEMBl € OTrpaHMYEHHOH W HEOrpaHWYEHHOH pPacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEpAOM cocTOosHUH. M3omopdu3m. Tumbl TBepAbIXx pacTBOpoB. JlnarpamMmbl
IIJIaBKOCTH I/I3OMOp(1)HO KPpUCTAJUIM3YIOIIUXCA BCUICCTB. HHanaMMLI IIJITAaBKOCTH CHCTEM C
OTpaHMYEHHOM PaCTBOPUMOCTBIO B TBEPIOM COCTOSSHUU. DBTEKTHUYECKOE U MEPUTEKTUUECKOE
paBHOBecusi. OrmpeenieHHe cocTaBa 3BTEKTHUSCKON KHIKOCTH TOCTPOCHHEM TpPEYroJibHUKA
Tammana. [Ipumenenne npasuia a3z ['m66ca k ucciaenoBannio Ha3oBbIX PABHOBECHIHA.

S cemecTp
Paspnen S. PacTBoOpBI 2JIEKTPOJIUTOB
5.1 PacTBOpBI 2JIEKTPOJIUTOB B CTATUYECKUX YCIOBUAX

TepMoauHaMUUeCKOE€ ONMUCAHUE CBOMCTB PACTBOPOB 3JIEKTPOJIUTOB. AKTHUBHOCTH H
KOd(UIIMEHTHI aKTUBHOCTH JIEKTPOJIMTA U HOHOB B pACTBOPE, CPETHNUE HOHHBIE KOA(PDUITUEHTHI
akTUBHOCTH. CBf3b AaKTHUBHOCTU OJJIEKTPOJIUTA CO CpeIHEed HOHHOM aKTUBHOCTBIO U
KOHIIEHTpanuen anekTponuta. MonnHas cunma pactBopa. [IpaBuno nonHo# cuiibl. OCHOBHBIE
MOJIOKEHUS DTIEKTPOCTATHIECKON TEOPUHU CHITbHBIX AJIeKTpoauToB Jlebast- Xtokkens. [Ipeaenbabiii
3akoH [lebas-X1oKKkemns, BTOpoe U TpeThe MPHUOIIKEHUs TeOpuH, rpaduyeckoe MpeacTaBieHue
ATUX 3aBUCHUMOCTEM.

52 P ACTBOPLI 3JICKTPOJMUTOB B JUHAMUYCCKHUX YCIIOBUAX

IIpoBognuky snexktpuueckoro Toka I u Il poxa, noHHas U 31IEKTPOHHAS MPOBOJUMOCTb.
VYnenbHas, MOJsSIpHas M 3KBHUBAJIEHTHAsI AJIEKTPUYECKHE IMPOBOAMMOCTH, B3aHUMOCBS3b MEXIY
HUMH. 3aBUCUMOCTb YEJIIBHOW Y MOJISIPHOW AJIEKTPUYECKOW MTPOBOJIUMOCTEN OT KOHIIEHTPALIUH,
TeMIepaTypbl U TpUpojbl pacTBopuTensi. CKOpOCTh U MOJABHKHOCTH (20CONIOTHAs CKOPOCTh
JIBIDKCHUS) MOHOB. 3aKOH HE3aBHUCHUMOTO JBWKEHHUs MOHOB (3akoH Kombpaymia). [Ipenenbhbie
MOJIIPHBIE 3JIEKTPONPOBOJHOCTH HMOHOB. OcTaeTHBI MEXaHU3M IepeHoca 3JIEKTPUUecTBa
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MOHAMU TMIPOKCOHHMS U ruApokcwiia. Yucna nepenoca HOHOB. DIEKTPOIPOBOAHOCTh pacTBOPOB
CUJIBHBIX 3JIEKTPOJIMTOB, YPaBHEHHE KOPHsI KBajipaTHOTrO (ypaBHeHue Konbpayma). [Ipumenenue
TEOPUU CHUIBHBIX AJICKTPOJIUTOB JUISI OOBSCHEHHS AIEKTPOPOPETHIESCKOTO M PElaKCallMOHHOTO
3G (HEKTOB CHIKEHHUS 3JIEKTPONPOBOJHOCTH. BimsHME TONel BBICOKOW HANPSIKEHHOCTH U
BBICOKOM YaCTOThI IEPEMEHHOT'O TOKA HA AJIEKTPOIIPOBOAHOCTh paCTBOPOB. METOAMKHN U3MEPEHHUS
3JEKTPONPOBOAHOCTH.  KOHAYKTOMETpHUYECKOE  ONpENEeNeHHEe CTENEeHM U KOHCTAHTHI
JUCCOLMAIMU  CJIa0BbIX AJIEKTPOJIUTOB, TEIUIOTHI, SHTPONMU W HHepruu ['mbbca mpouecca
JUCCOLMAlMHU, PACTBOPUMOCTH MAJIOPACTBOPUMBIX COCIMHEHUM.

Pazgen 6. JiekTpoxumMmuueckue cUCTEMBbI (1enu)
6.1 3/1C u sneKTpoAHbIC TOTCHIUAIBI

DNEKTPOXUMHUYECKHE CHCTEMBI (11eTH). BO3HUKHOBEHNE CKauKa MOTEHIIMAIA Ha TPaHUIIE
paznena mpoBomHukoB I u Il poma. JIBOWHOW SIEKTPUUYECKUN CIOW. DIEKTPOXUMUUYECKUMA
MOTEHIINAJ, TallbBaHU-TIOTeHIIMAN. OOpaTUMBbIC AJIEKTPOJIBI U OOPATUMBIC JIEKTPOXHUMHUYECKUE
nenu  (PJIEMEHTHI). DIEKTPOJBIDKYIAS CHUJla TaJbBAaHMUYECKOTO OSJEMEHTa, YCIOBHBIN
AEKTPOAHBIN MOTEHIMA (TIOTEHIAN B BOJOpoAHOH 1ikaie). Csa3p D/]C raibBaHMUYECKOil 11enu
C 2NeKTpoaHbIMH mnoTeHIManaMu. I[lpaBuno 3HakoB DJIC U 3JEKTPOAHBIX MOTEHIMAIIOB.
TepMoanHaMuyeckasi Teopus rajibBaHUYECKHX sBIeHUN. BbiBoa u aHanu3 ypaBHeHust HepHcra,
BBIpakaroniero 3aBUCHUMOCTh DJIC rajibBaHMYECKOTO 3JIEMEHTa OT aKTUBHOCTEH KOMIIOHCHTOB
ANEKTPOJIHON peakuuu. YpaBHeHue ['mO0Oca-I'enpbmronpia aas 3IEKTPOXMMHYECKUX CHCTEM.
3aBucumMocth JJIC rasibBaHUYECKOTO 3JIEMEHTa OT TemrepaTrypsl. Kiaccudukanus 31eKTpo10B:
AIIEKTPOABI TIEPBOTO U BTOPOTO POAA, Ta30BbIE, OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC. Y paBHEHHE
Hepucra ans noteHnnana 31eKTpoA0B BCeX BUIOB.

6.2. anpBaHNYECKUE DIIEMEHTEI

Tumnel ranbBaHUYECKUX HJIEMEHTOB: XUMUYECKHE, KOHIIEHTPALMOHHBIE, C TIEPEHOCOM, O€3
nepeHoca. Jn¢p¢dy3noHHBINH MOTEHIMAN, MEXaHU3M BO3HUKHOBEHHS M METOJIbl €r0 YCTpaHEHUs
(cBeeHMs K MUHUMaJIbHOM BenuuuHe). Mertonuka wusmepeHus OJIC U 3IEKTPOAHBIX
MIOTEHIAJIOB. IIppuMeHEeHHEe NOTEHIMOMETPUU JUIsl ONPEICIEHUS TEPMOJNHAMHYECKUX
XapaKTEPUCTUK XUMHUYECKHX PpEaKLUH, MNPOTEKAIIMX B TAJbBAHUYECKOM IL€NH, KOHCTAHT
XUMHYECKOTO PaBHOBECHS, aKTUBHOCTEW M KO3()PUIMEHTOB aKTUBHOCTH 3JIEKTpoiauToB, pH
pacTBOpPOB, MPOU3BEACHUS PACTBOPUMOCTH MAaJOpPACTBOPUMBIX COEAVMHEHUN. XWUMHUUYECKHE
VCTOYHUKU TOKA.

Pa3znen 7. Xumuuyeckass KHHETHKA
7.1. dopmanbHas KHHETHKA

TepMonnHaMuyeckass BO3MOXHOCTh MpOIECCa M €ro MpakTHuecKas (KMHETHYecKas)
ocymiecTBUMOCTh. [IpenmMer u 3amaun XUMU4IeCKOi KHHETHKHA. OCHOBHBIE MOHATHS (OpPMaIbHON
KHHETHKU: CKOPOCTh XUMHUYECKON PEaKIUU, MOJCKYJISIPHOCTh, YAaCTHBIA M OOIIMI TOPSJIOK.
OCHOBHOHM TMOCTYyJaT XWMHYECKOW KHWHETHUKH, KUHETUYECKOE YPABHEHHE CKOPOCTHU PEaKIIHH.
KoHcTaHTa CKOpPOCTM XMMHYECKOW PpEaKUUH, Pa3MEPHOCTh KOHCTAHTBI CKOPOCTH. Meromasl
oTpeieNieHus] CKOPOCTeH XUMHUECKHUX peakiuid. [IpocTeie (31eMeHTapHbIE) U CII0KHBIE PEAKIINH.
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KuneTtnka npocTslx U (OpMaIbHO MPOCTHIX OJHOCTOPOHHUX TOMOTEHHBIX peakuui. Peakuun
IEepBOT0, BTOPOrO U TpeTbero mnopsaakoB. JuddepenuumansHas W uHTErpajgbHas (OPMBI
KUHETHUYECKUX YpAaBHEHHH, KMHETHUYECKUE KpuBble. JIMHelHOe mpencTaBieHHe KUHETHUYECKHX
KPHUBBIX Ul pEaKIUil pa3IUYHBIX MOPAIKOB. Bpems momynpeBpaiieHus. Peakuuu HyJaeBOTro
nopsiaka. Meton u30bITKa (m3oisiimu) OcCTBaibAa ONpPEAETCHUS YACTHBIX MOPSAIKOB II0
COOTBETCTBYMOLIEMY peareHty. JuddepeHunanbuple U UHTErpajbHblE METObl OINpEesICHUS
Hopsi/IKa peakuuu. Pa3inyne KOHIEHTPAMOHHOTO M BPEMEHHOT0 NOPpAAKOB. CI0XKHbBIE pEaKIHH.
[TpuHIMI HE3aBUCUMOIO IPOTEKaHMs 3JIEMEHTApPHbIX peakuuid. OOpaTuMmble U MapajielbHble
peakuuu nepBoro nopsaka. JudgepeHnuanbHble ypaBHEHMs, ONMCHIBAIOIINE CKOPOCTU 3THX
peaxkuuii, uX uHTerpuposanue. Knnernueckue KpuBble Ui KaKI0T0 U3 pearupyrounux BEIIeCTB.
[TocnenoBarenbuble peakuuud 1-ro mopsaka. Cucrema auddepeHIUaNbHBIX —YpaBHEHHIA,
ONMCHIBAIOLIUX KHHETUKY IIOCJIENOBATENbHbIX peakuuil. KuHeTuueckue ypaBHEHUS U
KMHETUYECKUE KPUBBIC JJI BCEX YYACTHUKOB peakuuu. BpeMs NOCTHMXEHHS MaKCUMaJIbHOM
KOHIIGHTPAaLlUM TPOMEXYTOYHOTO BELIECTBA. 3aBUCUMOCTh MAKCHUMAaJIbHON KOHLEHTpaluu
IPOMEXYTOYHOIO BEIIECTBA OT COOTHOIIEHUS KOHCTaHT CKOpPOCTEH OTAEIbHBIX CTaaui
[0CJIe10BaTeNbHOM peakiuy. [IpuHINI TUMUTHPYIOLIEH CTaauU TOCIe10BaTEIbHON XUMUYECKON
peakuuu. CTaluOHApHBIM peXUM TNPOTEKAHUS IOCIEeA0OBaTeNbHBIX peakuuil. Meron
KBa3HMCTAI[MOHAPHBIX KOHIICHTPALUi, 00JacTh MPUMEHEHUS. BimsiHre TeMnepaTypsl Ha CKOPOCTh
XUMHUYECKOW peakiuu, npuOiarmkeHHoe mpaBwio Bant-I'opda. YpaBHenme AppeHumyca B
muddepeHMaIbHON W uWHTerpadbHOM  (opme. DddekTuBHAs HSHEPrUss aKTHUBAIUUA U
IPEIPKCIIOHEHIIMATIbHBIM MHOXKHUTEIb, METO/IbI X OIPECIICHUS U3 HKCIIEPUMEHTAIbHBIX JAHHBIX.

7.2. Teopuu XUuMUYECKON KMHETUKHU

Teopuss axtuBHbIX (OuHapHBIX) coynapeHuilt (TAC). CkopocTh peakiMM Kak YHCIIO
CTOJIKHOBEHUI aKTHBHBIX MOJIEKY] B €IUHMILY BpeMeHH. KoHCcTaHTa CKOpOCTH OMMOJIEKYIISIpHON
peakuuu. OU3NYECKU CMBICI MPEIIKCIIOHEHIIUAIBHOTO MHOMHUTENS M SHEPrMH aKkTHBAalUU B
paMKax TeOpUH aKTUBHBIX coynapeHuil. Crepuueckuii pakTop, HEOOXOAUMOCTh €r0 BBEICHUS B
KMHETHYECKOE ypaBHEHUE peakiuu. JJ0CTONHCTBA U HEOCTATKN TEOPUU aKTHBHBIX COYIapeHUH.
MexaHu3M MOHOMOJEKYJISIPHBIX Tra30BbIX peakuuii B pamkax TAC, cxema Jlunaemana.
HcronkoBaHue TPUYMH W3MEHEHHs TOPSIKa MOHOMOJEKYJSIPHOW pEeakIuHu MPH H3MEHEHUH
JIABIICHUS.

Teopust mepexogHoro coctosinusa (aktuBupoBanHoro komiuiekca) (TIIC wmm TAK).
OcHoBuble nonokeHus TIIC, kuHernueckas cxema peakuuu. [ToBepXHOCTh NMOTEHLHMAIBHON
JHEPruM, KOOpAUHATA PEAKLUH, IIyTh PEAKIUU. AKTUBUPOBAaHHBI KOMIUIEKC U €r0 CBOMCTBA,
UCTHHHAsT dHeprus axkTuBaluu. CKOpOCTh peaklMM — CKOPOCTh pacnaja aKTUBHUPOBAHHOIO
KOMILJIEKCa (cxopocThb €ro MIPOX 0K ICHUS yepes MTOTEHIUAIbHBIN Oapbep).
KBasutepmonunamuueckass ¢opma ypaBHenust TIIC, sHTampnmuss W SHTPONMS aKTUBAIUHU,
TPAaHCMHUCCUOHHBIH  KO3pduient. CBsi3p  SHTANBNMM  aKTUBAUMU C 3P EeKTUBHON
(9KCTIEpUMEHTANIbHOI ) SHEPTUEH aKTUBAIIH.

7.3. ®OTOXMMHUYECKHUE U LIETTHbIE pEAKIIUU

@DOTOXMMHUYECKHE PEAKIMH, INEepBUYHbIE W BTOPHYHBIE (POTOXUMHUYECKUE IPOLIECCHI.
®ortomucconmanuss U ¢oronus. Porodusnueckue (Ie3aKTHUBALMOHHBIE) MPOLECChl TMPHU
HOTJIOIEHNH H3Ny4deHus. 3akoHbl ¢oroxumuu: ['porryca-lpemepa u Diinmrelina-IlItapka.
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KBanrtoBblil Bbixon. Kunernka mpoiieccoB, MPOUCXOMAIIMX C ydacTHeM (OTOBO30YKIEHHBIX
monekyin. Cencubunuzaropsl, CeHCHOUTM3NPOBaHHBIC (OTOXHUMUYECKUE peakiuu. OCHOBHBIE
pasnuuus peakuuid ¢ GOTOXUMHYECKUM U TEPMHUYECKHUM WHUIMHUpoBaHUeM. DoToxuMuyeckue
nporeccsl B atMochepe, porocuHTes.

[ennble peaxkuuu. IIpumepsl peakuuii, NPOTEKAOIIMX II0 LEINHOMY MEXAHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTaJMM LEMHBIX peakiuil. MexaHu3Mbl 3apOXKACHUS, Pa3BUTHS U
oOpeiBa 1erneld. JIMHEHHBIH W KBaJApaTUYHBIA OOPHIB Iemeil. 3BEHO IeNnH, IJuHA IeMu.
Hepa3sBeTBiieHHbIE U pa3BETBICHHBIE LENHbIe peakunu. KuHeTuka Hepa3BETBIEHHBIX LEMHBIX
peakuuii. CTaguu pa3BEeTBICHHOM LIETHON peakiuu. BeposSTHOCTh 0OphIBa U Pa3BETBIICHHMS LICTIH.
Pa3ButHe pa3BETBICHHBIX LENHBIX PEaKUUH BO BPEMEHM, CTALIMOHAPHBIM M HECTAalMOHAPHBIN
peXUMBl TeueHUs peakuuu. lIpenenpHble sBICHUSA B Pa3BETBIEHHBIX peakuusax. HrokHuil u
BEPXHUI IIpeJienbl BOCIIAMEHEHUS (B3pbIBa) LIETTHOM peakuuu. [1omyocTpoB BociiaMeHEHUS.

Pasznea 8. Karaaus

['omoreHHblii W reTeporeHHb KaTanu3. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJUTHUYECKUX peakiuil. BausHue karanu3aTtopa Ha TEPMOJUHAMHYECKHE U KHHETUYECKUE
XapaKTePUCTUKU  XUMUYECKUX  peakuuid.  CelneKkTUBHOCTb  JIEMCTBHUS  KaTalau3aropa.
Karanutuueckas akTUBHOCTb, yJelIbHas KaTaIUTUYECKash aKTHUBHOCTb. | OMOTEHHBIN KaTamus.
CrIuTHBI U pa3/ieNIbHBI MEXaHU3Mbl KaTaJTUTHYECKUX PEaAKIUi, YPHEPreTHUECKUE AHarpaMMbl
B3aMIMOJICHCTBHS PEareHTOB C Karanu3aropoM. OOmuii U ceuprUIecKuii KHCIOTHO-OCHOBHBIN
kartanu3. OQ(GEeKTHBHAS KOHCTaHTA CKOPOCTH pEaKIWW, KaTAIM3HPYyeMOH BEIIEeCTBAMHU C
KHCJIOTHO-OCHOBHBIMU ~ CBOMCTBaMH. KaraquTHdecKue KOHCTAHTBI CKOPOCTH  PEAKIIUU.
I'ereporennsiii karanus. CKOPOCTh Fr€T€POreHHO-KaTaJTUTUYECKON peakiuu. TUIbl FeTepOreHHbIX
KaTajgn3aTopoB. 3aKOH AEMCTBYIOUIMX TMoBepxHocTed. Ponb agcopOuuu B TeTEepOreHHOM
nporecce. KnHeTHka rereporeHHO-KaTaJIuTHUEeCKUX peakluid, He JTUMUTUPYEMBIX nuddy3ue.
OTtpaBieHue KaTaau3aToposB.

4. O0bem y4eOHOH JUCHUIIMHBI

Beero ; Cemectp -
Bun yuebHoi paboTbl AxaL AxaL AxaL
3E 3E 3E

9, 9, q
OO61mas TpyA0eMKOCTh AUCHIUTIINHBI 14 504 7 252 7 252
fa‘ll*:a‘f“a” paboTa —aymmuropHbie | 5o | 90 | 267 | 96 | 267 | 96
Jlexuym 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ansrus (I113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie paboTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padora 240 3,33 120 3,33 120
[ToaroToBka K 1a00paToOpHBIM paboTamMm 120 60 60
KonTakTHas camocTosTenpHas padora 6,66 - 333 - 333 -
CaMocTosATeIbHOE U3YYCHHE Pa3AeiiOB 120 50 50
JUACITUTLIAHBI

Buabi koHTpOJIA:
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9K3aMeH 2 72 1 36 1 36
KonTakTHass paboTa — MPOMEKYTOUHAS 0.8 0.4 0.4
arTecTanus 2 1 1
[ToaroToBKa K 3K3aMeHY 71,2 35,6 35,6
Bua uToroBoro KOHTpoJIA: IK3aMeH IK3aMeH
Beero . Cemectp -
Bun yuebHo# paboThl Actp. Actp. Actp.
3E 3E 3E
9, 9. 9,

OO0mmas TpyA0€MKOCTh TUCITUILUIHHBI 14 378 7 189 6 189

KonTtakTHas pa6oTa — ayIuTOPHbIE 534 | 144 267 79 267 79

3aHATHS:
Jlexuun 1,78 48 0,89 24 0,89 24
ITpaktuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
JlaGopaTtopusie padoTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas pa6oTa 180 3,33 90 2,33 90
[TonroroBka k 1a0OPaTOPHBEIM paboTaM 90 45 45
KonTakTHas camocTosTenpHas padora 6,66 - 333 - 333 -

CamocTosTeIbHOE H3YUCHUE PA3/ICIIOB 90 45 45

JUCIIUILINHBI

Buabl koHTpOJIA:
IK3amMeH 2 54 1 27 1 27
KonrtakTHass pabora — mpoMexyTodHas

aTTecTauus 2 06 1 03 1 03
[ToaroToBka K 3K3aMeHy 53,4 26,7 26,7
Bua uToroBoro KOHTpoJIA: 9K3aMeH IK3aMeH

AHHOTanuaA padoyeil NpOorpaMMspl JUCHUIJIMHBI
«Koanonanas xumus»

1 Heap aucuMminHbl — MpuoOpeTeHre O0yJaromuMucs 0a30BbIX 3HAHUI B 00IacTH
TEPMOJIMHAMUKH TOBEPXHOCTHBIX SIBIICHUM U CBOMCTB IUCIIEPCHBIX CUCTEM U MOJyUYeHUE YMEHUN
B YaCTU MCIHOJIb30BAaHUS 3THUX 3HAHUW MpPU MCCIEJOBAaHUHU, MPOEKTUPOBAHUU M CO3JAHUU
pPEATBHBIX CUCTEM, SIBIISIOIIMXCS B OOJBIIMHCTBE CIIYYaeB AUCTICPCHBIMU.

2 B pe3yabTaTe N3y4eHHs IMCUMILIUHBI 00y4AI0MIMIACH 10JI2KEeH:

Obnadams ClenyONUMA KOMITIETCHIIUSIMA U UHIANKATOPAMH MX JOCTHKCHHS:

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

- IPU3HAKHU OOBEKTOB KOJIJIOUTHOM XUMHUH U UX KJIacCU(DUKAIIHIO.

- OCHOBHBIC TIOHSATHS W COOTHOIICHHWS TEPMOJWHAMUKH TTOBEPXHOCTHBIX  SIBJICHUI
(TepMOaMHAMUKA TOBEPXHOCTHOTO CJIOs; ajre3us, CMauMBaHWE W pACTEKaHHE >KUIKOCTEH;
JTUCIIEPCHOCTh U TEPMOJAMHAMMYECKHE CBOMCTBA TeN; aJcCOpOIMs ra30B U MapoB, aJICOPOIUs U3
pacTBOpOB).

- OCHOBHBIE TE€OPUH (HU3UIECKOH aIcOpOIIHH.
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- OCHOBHBIE TMpPEACTABICHUS O CTPOCHHM JBOMHOTO SJEKTPUYECKOrO CJOSA; MPUPOLY
ANEKTPOKUHETUYECKOTO MOTEHIMAIA; OCHOBHBIE 3JIEKTPOKMHETUUYECKUE SIBJICHUS.

- ycnoBHUsT TpUMEHMMOCTHM 3akoHa CrTokca; 3akoH OiHmTelHa — (CMOJYXOBCKOIO,
rurncomMeTpuueckoe ypasHenue Jlamaca.

- IPUPOJY CEAUMEHTAlMOHHOM M arperaTUBHON YCTOMYMBOCTH; OCHOBHBIE CBOWCTBA PacTBOPOB
[TAB kak TMO(pUIBHBIX CUCTEM; OCHOBHBIE NI0JI0kKeHus Teopuu [1JIPO; mpudrHbI 1 0COOCHHOCTH
OBICTPOI M MEIJICHHON KOAryJIsIuy, KOHICHTPAIMOHHOW ¥ HEUTPaTu3allMOHHON KOAryJIsInu.

- TUTIBI CTPYKTYP, BOZHUKAIOIINE B TUCTIEPCHBIX CHCTEMaX, IPUYMHBI U YCIIOBUS MX 00pPa30BaHMS,
KJIaCCU(UKALIMIO JTUCTIEPCHBIX CUCTEM IO UX PEOJIOTUYECKUM CBOMCTBAM.

Ymemn:

- pacCUMTHIBaTh NapaMETPbl, KOTOPBIMHU XaPAKTEPU3YIOT TUCIIEPCHOCTD.

- MPOBOAUTH pPAcCUeThl C MCHOJB30BAHUEM OCHOBHBIX COOTHOIICHUH TEPMOJUHAMUKHU
MTOBEPXHOCTHBIX SIBICHUII.

- pacCUMTHIBAaTh OCHOBHBIE XapaKTEPUCTHUKU MTOPUCTON CTPYKTYPHI.

- PacCUMTHIBATH BEJIMYUHY AIEKTPOKMHETUYECKOIO MOTEHIMAIA N0 JAaHHBIM 3JIEKTPOOCMOCa U
anexTpodopesa.

- paccuMThIBaTh MHTETpabHYI0 U IuddepeHInalbHyI0 KpPUBbIE pacIpeieleHHs] YacTUll IO
pasmepam.

- pacCUMTHIBaTh U AHAJIIM3UPOBATH OTEHLIUAIbHBIE KPUBBIE MAPHOI'O B3aUMOJECICTBUS YAaCTHUL.

- PacCUMTHIBATh U U3MEPSATH BSI3KOCTh TUCIIEPCHBIX CUCTEM.

Bnaoems:

- MPEACTABICHUSMU O POJM TMOBEPXHOCTHBIX SIBIICHUW W JUCHEPCHBIX CHCTEM B TEXHHKE M
PUPOE.

- METOJIJaMHU U3MEPEHHUSI TIOBEPXHOCTHOTO HATSHKCHHSI, KPAeBOTO yIiia.

- 3HAHUSIMH O METOaX U3MEPEHHsI aICOPOIINH U yEIbHON TOBEPXHOCTH.

- 3HAHUSAMH 00 YCIOBUSX IPUMEHUMOCTH ypaBHeHUs [ enbmrosbiia — CMOIYyXOBCKOTO;

- METOJaMU ONPEJEIEHUS HIEKTPOKUHETUUECKOTO TOTEHIINAIA.

- METOJIOM CEIMMEHTAIMOHHOTO aHaJIN3a.

- METOJIaMH OTIpeIeNICHUS] KPUTHUECKOIN KOHIIEHTPAIMKY MULIEIIIO00pa30BaHHUS;

- METOJIJaMH UCCJICIOBAHUS KUHETUKHU KOATYJISIUH.

- METOJJaMHU U3MEPEHHUSI U aHAJIN3a KPUBBIX TEUEHUS.

3 Kpartkoe conep:kanue JMCIHIITHHbI
Paznen 1. Ilpenmer u npu3Haky 0ObEKTOB KOJJIOUTHOW XUMHUH

KommonnHas XuMusg - HayKa O IIOBEPXHOCTHBIX SIBJIEHUSIX W JUCHEPCHBIX CHCTEMAXx.
OCHOBHBIE TOBEPXHOCTHBIE SIBJICHMS: AATe3usi M CMayMBaHME, KaNMJUIAPHOCTh, aAcOopOLMs,
AIIEKTPUYECKHE SIBJICHUS HA TIOBEPXHOCTAX U AP.

OcHOBHBIE TIPU3HAKM JAMCIIEPCHBIX CHCTEM - TETEPOre€HHOCTh M JHUCIEPCHOCTH;
MOBEPXHOCTHAsI DHEPIHsl; KOJMYECTBEHHbIE XapaKTepUCTUKU AucnepcHoctu. Knaccuduxanus
JMCTIEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHUIO JAUCHEPCHON (a3bl U TUCTIEPCUOHHOM CpeJibl.
Knaccudukanus cBOOOJHOIUCHIEPCHBIX CHUCTEM IO pa3MepaM 4YacTUIl U [0 B3aUMOJACHCTBHIO
MEXIy IUCIIEPCUOHHON cpenoit M aucnepcHod (a3oil. Ponb MOBEpXHOCTHBIX SIBICHUH U
JUCTIEPCHBIX CUCTEM B MPUPO/IE, TPOMBIIIIEHHOCTH U, B YACTHOCTH, XUMHUECKON TEXHOJIOTUH.

Pasznen 2. TepmoinHaMuKa NOBEPXHOCTHBIX SIBICHUM

OOmias xapakTepucTHKa MOBEPXHOCTHON sHepruu. lloBepxHOCTHast >Heprust B oOIIEM
ypaBHEHUHU 1-ro U 2-ro Ha4an TepMoauHaMUKU. [[0OBEpXHOCTHOE HATSKEHUE KaK Mepa 3HEPTUn
['n66ca mexdazHoit nmoBepxHOCTH. [IOBEpXHOCTHOE HATSKEHHE - XapaKTEepPUCTHUKA MPUPOIbI
compukacarouxcs a3 u ux p3aumoaencTBrs. CBOMCTBA MOBEPXHOCTEH )KUIKUX U TBEPBIX TEIL.
VYpasuenue ['u60ca-I'eapmronbia 1151 BHyTpEeHHEH yelbHON NOBEPXHOCTHOM dHEpruu (TOJHON
MIOBEPXHOCTHOM dHEprum). 3aBUCUMOCTb DHEPreTUUYECKUX I1apaMETPOB IOBEPXHOCTH OT
temneparypsl. [Ipolieccbl caMONPON3BOIBLHOTO YMEHbBIIIEHUS TOBEPXHOCTHOM SHEPTUU.

AncopOuus ¥ NOoBEpXHOCTHOE HaTshkeHue. CBsA3b BEIMYMHBI aICOPOLIMU € MapaMeTpamu
CHUCTEMBI: H30TE€pMa, W3OMHKHA © u30cTepa ajacopomuu. Merton wu30eTKOB [HMOOCA.
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dyHmaMeHTalIbHOE afcopOImoHHoe ypaBHeHue ['nb0ca. I'mGOcoBckas amcopOuus. YactHoe
BhIpakeHHe ypaBHeHUss [uO6ca. [loBEpXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-MHAKTHBHBIC
BEIIECTBA.

Anresusi, cMauMBaHWE W pacTEKaHWE XKUAKOCTeH. Anre3uss u koresus. llpupoma cun
Mex(ha3zHOTo B3auMoieicTBUs. Y paBHeHue Jronpe mist padoThl aare3nn. CMaunBaHUE U KpaeBOH
yroi. 3akon IOura. Cs3p paboThl aare3uu ¢ KpaeBbiM yriiom (ypaBHeHue Jlrompe-FOura).
JInoduneupie u n1rodoOHBIE MOBEPXHOCTH. MeToAbl Ompe/esieHns KpaeBbIX YIioB. BrusHue
NOBEpXHOCTHO-akTUBHBIX BenlecTB (IIAB) nHa cmauuBanue. PacrekaHue KHUIKOCTEH.
Koaddumuent pacrexkanus no ['apkuncy. Dddext Mapanronu. MexdazHoe HaTsHKEHHE Ha
IPaHULIE MEXIY B3aUMHO-HACBHIIIEHHBIMHM >KUJIKOCTSIMU M IpaBuiio AHTOHOBa. [IpakTmueckoe
3HaYEHHE are3uH, CMauylBaHUs U paCTEKaHUSI.

JucnepcHocTh M TepMoAWHAMHYecKkue cBoicTBa ten. IlpaBmino (a3 [ubbca wu
JUCIIEPCHOCTh. BiMsHHEe KPUBU3HBI MMOBEPXHOCTH HA BHYTpPEHHEE JAaBlieHHWE Tel (ypaBHEHUE
Jlarnaca). [ToBepxHocTHas sHEPTHs U paBHOBECHBIE Popmbl Teil. [Ipunimn I'n66ca-Kropu. 3akon
Bynbda. Kanunnsapusie sBienus (ypaBHeHue JKiopeHa), UX poyib B MPHUPOJAE M TEXHOJIOTUU.
Mertonpl ompenenaeHusT MOBEPXHOCTHOIO HATSKEHHUS. 3aBUCUMOCTb TEPMOJMHAMUYECKON
PEaKIMOHHOM CITIOCOOHOCTH OT AUCIIepCHOCTH. Y paBHeHue KenbBrHa. BiusiHue aucnepcHocTy Ha
pacTBOPUMOCTb, KOHCTAHTY pABHOBECHS XHWMHUYECKOW peakIuu, Temieparypy $a3oBoro
nepexo/a.

[ToydyeHue aucnepcHeIX cucteM. MeTonbl qucneprupoBanus. Y paBHeHue PeOunnepa s
paboThl aUCHIEPTHPOBaHUs. AJCOPOIMOHHOE TMOHWXKeHHe MpodyHocTu (dddext Pebunnepa).
['oMoreHHass W reTeporeHHass KOHAEHcalws. MeractabuinpHOe coctostHue. DHeprusi ['mbbca
o0pa3oBaHus 3apo/ibliia HOBOM (ha3bl, KpUTHUECKUI paauyc 3apoabliia. J[Be craguu o6pa3oBaHus
HOBOW (ha3pl. CBsI3b KHMHETUKH 0Opa3oBaHWs HOBOW (ha3bl C TEpechIeHHUEM. YIIpaBJICHHE
JTUCIIEPCHOCTBIO NMPU TOMOTCHHOW KOHAeHcanuu. [Ipumepbl monydeHus IUCIEPCHBIX CHCTEM
MeToaMH (PU3HYECKOM U XUMHUYECKON KOHIEHCAIUH.

Pasnen 3. AncopOrimoHHbIe paBHOBECHS

Knaccudukanuss mexanuzMoB ajncopOuum (pusznueckas aacopOIus, XeMocopOIus u
noHOOOMeHHas ajacopOuus). [Ipupoaa ancopOunoHHbIx cui. OCOOEHHOCTH COCTABIISIOLINX CHII
Ban-nep-Baansca (OopHeHTALMOHHBIX, WHIYKIMOHHBIX U AMCIIEPCHOHHBIX) NpPU aJCOPOLMH.
YpaBHeHHe AJs MOTSHIIMAIBHOW SHEPTUN B3aUMOJICHCTBUS aTOMa (MOJIEKYJIbI) C TIOBEPXHOCTHIO
Tena.

AncopOuus Tra30B M HapoB HAa OJHOPOJHOW MOBEpXHOCTHU. 3akoH ['eHpu. YpaBHeHue
M30TEpPMbl MOHOMOJIEKYJISIpHOU azncopOuuu Jlenrmiopa u ero ananus. OnpenesneHne KOHCTaHT
3TOro ypaBHeHHs (JinHeiHas ¢opma ypaBHeHus Jlenrmiopa). YpaBHenue ®peiinuinxa. Teopus
MOJIMMOJIEKYJISIpHOU azcopOuu bpynayapa, Ommera, Temnepa (BOT), ypaBHeHUE H30TEpMBI
aacopOuuu, ero ananus. Jluneitnas popma ypapuenust BOT u pacuer ero konctant. OnpeaeneHue
yAeIbHOU oBepXHOCTH MeToioM BOT.

AncopOuus ra30B ¥ MapoB Ha MOPHUCTHIX MaTepuanax. KolndecTBeHHbIE XapaKTePUCTUKU
NOpPUCTBIX MarepuanoB. IlopucTeie Tena KOpPHMYCKYJISPHOM, KpUCTANIMYECKOW M TyOdaroit
CTPYKTYpBI, METOJIbI WX monydeHus. Knaccudukamus nmop no [yOMHUHY U ee B3aHMOCBS3b C
TEOPHSIMU aJCOPOITHH.

Teopust kanuUIsIpHON KOHIeHcalnK. KanuuisipHO-KOHI€HCAlMOHHBIN ThcTepe3uc. Pacuer
MHTETpaIbHON U b depeHanbHON KpUBBIX pacnpezeneHus o0bema 1mop rno pasmMepam.

OcoOenHoctu afcopOLMKM Ha MHKPOMOPUCTBHIX Marepuanax. [loTeHuuanmpbHas Teopus
[Tomstan.  AncopOUMOHHBIM — TOTEHIMAN.  XapaKTepUCTHYeCKass  KpuBas  aJcopOIuu.
TemnepaTypHasi HHBApUAHTHOCTh U apPUHHOCTh XapaKTEPUCTUUYECKUX KpHUBBIX. OO00OIIEHHOE
ypaBHeHHE TeopuH [lyOmHMHA OOBEMHOTO 3amOJHEHHS MHKpPOIOp, YacTHBIE CIydyaud 3TOTO
ypaBHeHus (ypaBHeHue JlyOunuHa-PangymikeBuya). AcopOuus ra3oB M MapoB B XUMHUYECKOU
TEXHOJIOTHH.

AncopOumsl MOBEPXHOCTHO-aKTUBHBIX BelllecTB. BnusHue ctpoenust monekyn [1IAB Ha
MOBEPXHOCTHYIO aKTUBHOCTh, IMpaBmwio [lrokmo-TpaybGe. 3aBHCHUMOCTH TOBEPXHOCTHOIO
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HATSDKEHUsI OT COCTaBa pacTBOpa IpU cOONIIOIeHWH 3aKkoHa ['eHpu M ypaBHeHus JleHrmiopa.
VYpaBuenue IlumkoBckoro. VYpaBHEHHs  COCTOSHHS — Ta3000pa3HBIX  IOBEPXHOCTHBIX
(aacOpOIMOHHBIX) TJIEHOK. THIBI MOBEPXHOCTHBIX TUIEHOK U ONpPENCIICHUE UX XapaKTepPUCTHK.
Becor Jlenrmiopa. ®akTopbl, ONMpeessioniie arperaTHoe COCTOSHUE aACOPOIMOHHBIX TUICHOK.
OrnpezenieHne CTpoeHMS aJCOPOIIMOHHOTO ¢JI0s ¥ pa3mepoB Mosieky [TAB.

Pazpgen 4. DnexTpuyeckue siBJICHUS Ha MOBEPXHOCTH

HBorinoit snexkrpuueckuii cnor (JI9C), mexanusmbr oOpazoanus J[IC. CooTHomeHUs
MEXy IEKTPUUYECKUM MTOTEHIMAIOM U ITOBEPXHOCTHBIM HaTskeHHEM (ypaBHeHUs Jlunmnmana).
DIIeKTpOKANWLISAPHbIE KPUBBIE U onpeneneHne napameTpos J9C no 3TuM KpUBBIM.

O6mue npeacrasienust o Teopusix crpoenust IIC. Teopus ['yn — Uenmena. YpaBuenue
ITyaccona-bonbumana mis quddysnoit yactu J19C u ero pemenne. Tommuna qudy3Horo cios
U BIUSHUE HA HeEe pa3Nn4HbIX (hakTopoB. JIBOIHON anekTpuyeckuil cioit mo teopun llITepHa,
nepe3apsiaka nmosepxHoctu. [Ipumepsr oopazoanus JIIC. Mumnenisl 1 UxX CTpOeHHUE.

Uetpipe BUJA 3JIEKTPOKUHETUYECKUX SBICHUU. ODJEKTPOKUHETUUYECKHM IMOTEHUHANT U
BIUSHUE Ha HEro pa3inyHbiXx (akTopoB. YpaBHeHue [enbmrosnbua-CMOITYyXOBCKOTO IS
CKOpPOCTH TIEpEeHOCca MPH IIEKTPOOCMOce | dJeKTpodopese. IPPeKTrl, HE yUYUTHIBAEMBIE 3TUM
ypaBHeHHEM  (TMIOBEPXHOCTHasi  MPOBOJUMOCTb,  DIEKTPOPOpPETHUECKOE  TOPMOKEHHUE,
penakcaroHHbIN 3¢ dekr). [IpakTrueckoe UCTIONb30BaHUE FITEKTPOKMHETHUECKUX SBJICHUH.

Paznen 5. Kunernueckre cBOMCTBA IUCIEPCHBIX CUCTEM

OCHOBBI CEIMMEHTALIMOHHOTO aHau3a. CBS3b CKOPOCTHU OCAKICHUS YACTHULL C UX Pa3MEPOM.
YcnoBus cobmonenus 3akoHa Ctokca. CelMMEHTAIIMOHHBIN aHaIN3 MOJUANCIIEPCHBIX CHCTEM.
KpuBas cegumenrauuu. Kpusble pacnpeneseHus 4acTUIl 10 paguycaM. DKCHEPHUMEHTalIbHbIE
METO/Ibl B CEJUMEHTALIMOHHOM aHaJIN3e.

MonekynsipHO-KUHETHYECKass Ipupona OpoyHOBCKOro JBukeHHs. CBs3b Mexay
CpeIHEKBaIpaTUYHBIM CABHIOM 4acTull U kKoddduuuentom auddys3uu (3akoH DUHIITEHHA-
CMonyxoBckoro). OKcnepUMEHTalbHas IpoBepKa 3akoHa OiHIITeNHAa-CMOIyX0OBCKOTO.
CrnenctBus U3 TEOpUH OPOYHOBCKOTO ABUKECHHUS.

CenumeHTarimoHHO- TGO Yy3UOHHOE paBHOBECHE, TUTICOMETPUYECKUIN 3aKOH.
CenuMeHTallMOHHAs yCTOMYNBOCTD IUCIIEPCHBIX CUCTEM.

Paznen 6. ArperatuBHas ycTOMYHMBOCTD M KOATYJISIUS AUCIIEPCHBIX CUCTEM

OO111e BOnpockl yCTOWYMBOCTH JUCTIEPCHBIX cucTeM. CelMMeHTallMOHHAs U arperaTuBHast
ycTouuBocTH cucteM. JInopuiabHble U TUO0(POOHBIE CUCTEMBI: CAMOIIPOM3BOIBLHOE 00pa30BaHue
OTHUX M HEOOXOJUMOCTh cTabunuzanuuu Apyrux. Kpurepuil nMOoQUIBHOCTH CHUCTEM IO
Pebunnepy-lllykuny.

Jlnoduneupie aucnepcHble cucTteMbl. Krnaccudukamuss u  oOmias XapaKTepuUCTHKa
MOBEPXHOCTHO-aKTHBHBIX BELIECTB. TepMOAMHAMHMKA W MEXaHU3M MHUIEII000pa30BaHuUs.
Crpoenne munenn ITAB. Comrobunuszanus. OcHOBHBIE (DaKTOPBI, BIUSIOMINE HA KPUTUYECKYIO
KOHIIeHTpanuto mutiesmooopazosanus (KKM). Meroast onpenenenuss KKM. I[Ipumenenne [TAB.

JIno¢poOHsbIe qucniepcHble cucTeMbl. DakTOpbl yCTOWYMBOCTH JIMOPOOHBIX cucTeM. beicTpast
U MejuieHHas koaryssius. Kuneruka koarynsnuu no CmonyxoBckomy. OnpezieieHue CKOpocTH
Y BPEMEHU IIOJIOBUHHOM KOAryJsiuu. 3aBUCUMOCTb YHMCJIa YaCTHUI] Pa3HOIO MOPSAKA OT BPEMEHH.

OcHoBHble mONOXeHUsT Teopun Jlepsiruna, Jlanmay, ®epmes, OsepbOeka (JJIDO).
PackimHuBaromee faBlieHME M €r0  COCTAaBJAIOLIME. OHEPrHsl  3JIEKTPOCTATHYECKOIO
OTTAJKWBAaHUSA NpPHU B3aUMOJECHCTBUM ciab03apsHKeHHbIX MNoBepxHocTed. CHilbl U SHEeprus
nputsokeHus.  OOmiee ypaBHEHHME Ui DHEPIUM  B3aUMOJCHCTBUS JMCIEPCHBIX YaCTHIL.
[ToreHunanbHble KPUBbIE B3aUMOJICHCTBUS YacTHUIl B HMOHOCTAOMIM3UPOBAHHBIX AHCIIEPCHBIX
cucremax. IloreHinuanbHbIi Oapbep M €ro 3aBUCUMOCTh OT TOJIIMHBI AU(PPY3HOro CIOs.
Koarynsiuust B mepBoM M BTOpoM MuHUMyMax. HeWTpanuzannoHHass M KOHILIEHTpallMOHHAs
koarynsaius. Ilopor Owictpoit koarymsuuu. IlpaBuno Ilynbue-I'apau. 3akon [lepsiruna.
Crabunuzanusi TUCIEPCHBIX CUCTEM BBICOKOMOJEKYIsApHbIMU coenuHeHusiMu (BMC) u ITAB.
MeTonbl OYHCTKHM TPOMBINUICHHBIX H OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHEHHUU
arperaTuBHOM U CEIMMEHTAIIMOHHON YCTOMYUBOCTH JUCIIEPCHBIX CUCTEM.
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Pasnen 7. CtpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKUE CBOMCTBA JTUCIIEPCHBIX
cucremMm

Tunbl  CTPYKTYp, OOpa3ylOIIMXCsl B  arperaTMBHO-YCTOMYMBBIX M arperaTMBHO-
HEYCTOMUYMBBIX JAMCIEPCHBIX cucTemMax. KHIKOKPUCTAIUIMYECKOE COCTOSHUE arperaTuBHO-
YCTOMUYUBBIX IUCHEPCHBIX CUCTEM.

Bo3nukHoBeHHE OOBEMHBIX CTPYKTYp B arperaTuBHO-HEYCTOWYHMBBIX (JIMO(OOHBIX)
JMCIIEPCHBIX cUcTeMax. B3auMocBs3p MeXIy BUIOM HNOTEHIMAIbHONM KPUBOM B3auMOJEHCTBUSA
yactul (1o teopuu AJIPO) u THIoM BO3HUKAIOMIUX CTPYKTYp. KoarynslnoHHO-TUKCOTPOIHbIE
U KOHJEHCAllMOHHO-KPUCTANIN3AlMOHHbIE CTPYKTYphl. Ilepexox omHuX CTPYKTyp B Jpyrue.
Teopus cTpykTypooOpazoBanus (HPU3NKO-XUMHUECKAs MEXaHUKA) KaK OCHOBA IMOTYYCHHSI HOBBIX
MaTepHaoB.

Peonoruueckuii Meton McCCIENOBAHUA JAUCIEPCHBIX cUCTEM. OCHOBHBIE NOHSATHUS U
ujeanbHble 3aKOHbl PEOJIOTMH. MOJAEIMpPOBAHUE PEOJIOTMYECKUX CBOWCTB Tel. Mozens
Makcgeina, moaensb Kenspuna-®oiirra, moaens bunrama.

Knaccugukanuss IUCHEpCHBIX CUCTEM IO CTPYKTYpPHO-MEXaHHYECKMM CBOWCTBaM.
HproTOHOBCKHE Y HEHBIOTOHOBCKUE KUIKOCTH. [IceBaomnnacTuueckue u JunaTaHTHbIE )KUAKOCTU
U TBepJooOpa3Hble Tesa. BA3KOCTh MKUAKMX arperaTMBHO YCTOMUMBBIX IMCIIEPCHBIX CHUCTEM.
VYpaBuenuss Onnmrelina, llraynunrepa, Mapka-Kyna-XayBunka. Peosnormueckue cBoiicTBa
CTPYKTYPHUPOBAHHBIX KUIKOOOPA3HBIX U TBEPILOOOPA3HBIX CUCTEM.

8. 3akmrouenue
[ToBepXxHOCTHBIE SIBJICHUSI M JIUCIIEPCHBIE CHUCTEMBl B XHUMHYECKOM TEXHOJOTUH.
Konnounnnas Xxumusi 1 oXpaHa OKpY>Karouiei cpebl.

4 O0beM yueOHOH THCHMIIINHBI

O0beM TUCUMITUHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
4. 4.

OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 5 180 135
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 1,79 64 48
Jlexuun 0,89 32 24
[Tpaktuyeckue 3anstus (I13) 0 0 0
JlabopaTopHsbie padoTsl (JIP) 0,89 32 24
CamocrosiTesibHas padora 2,22 80 60
KonTtakTHas camocrositenpHas pabora - -
CamocTosTeNbHOE U3YYCHHUE Pa3JIesioB TUCIUIUTHHEI (IOArOTOBKa | 2,22 80 60
K 1a00paToOpHbIM paboTaMm)
Bua konTpoJs:
IK3aMeH 1,0 36 27
KonTakTHas paboTa — MpoMeXyTOYHAasl aTTeCTalIHsI 10 0,4 0,3
[ToaroToBka K K3aMeHY. ' 35,6 26,7
Bua HTOroBOro KOHTpOJIs: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMMbl JUCUMUILIHHBI
«MareMaTHKa»
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1. Heap aumcuMminHbl - (HOPMUPOBAHHE Y CTYJEHTOB CHCTEMbl OCHOBHBIX TOHSTHI,
UCIIOJIB3YEMBIX JUISl TIOCTPOCHUS BaXXKHEUIIMX MaTeMaTHYECKUX MOJeNel M MaTeMaTUYECKUX
METOJIOB JIJIsl ONIMCAHUS PA3IMYHBIX XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

2. B pe3yabTaTe u3yuyeHHus TUCHUILUIUHBI 00y4AIOIIMIACH 10JI/KEH:
Obnadoams cleayoIUMU KOMIETEHIUAMU U MHAUKATOPAMU UX JTIOCTHIKEHUS:
OIIK-2.1, OIIK-2.5, OIIK-2.9.
3HaTh:
—  OCHOBBI i QepeHIMaTbHOTO U WHTETPATBHOTO HMCYHCIeHUS, AuddepeHInanbHbIX
yYpaBHEHUI
— MaTeMaTU4eCKHe TEOPUH U METOMBI, JIS)KAIIHEe B OCHOBE IOCTPOCHUS MaTEMaTUYECKHX
MOJCIEH;
—  OCHOBBI IPUMEHEHMSI MAaTEMAaTUUECKUX MOJIEIel U METOI0B.
YMers:
—  BBIOMpATh MaTEeMaTHYECKHE METO/IbI, IPUTOAHBIE /Ul PEUICHUsT KOHKPETHOH 3a/1a4H;
—  HCIONB30BATh MAaTEMAaTHYECKUE TMOHSITHSA, METOAbI U MOJIENH JUIsl OMHMCAHUS Pa3IMIHBIX
IPOIIECCOB;
—  BBIABJIATh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, JIeXKalllMe B OCHOBE KOHKPETHBIX IIPOLIECCOB;
—  HCIOJb30BaTh OCHOBHBIE METO/Ibl CTATUCTHUYECKONW 00PaOOTKU JAHHBIX;
—  NPHUMEHATh MaTEMAaTHYECKHE 3HaHUS Ha MEKAUCIUIUIMHAPHOM YPOBHE.
Bnanern:
— OCHOBaMHM (yHJaMEHTAJIbHBIX MAaTEMaTUYECKMX TEOPUH U HaBBIKAMU HCIOJIb30BAHUS
MaTeMaTHYECKOTO arnmnapara,
—  METOJaMHM CTaTUCTHYECKOW 00paboTKu HHPOPMALIUH.

3. KpaTkoe coaep:kanue QuCHUNTIHHBI
1 CEMECTP

Beenenne. Ilpenmer m meronbl MareMaTuku. OnncaHuME OCHOBHBIX Ppa3l€loB Kypca.
CrtpykTypa Kypca U MpaBujia peITUHTOBOW CUCTEMBI.

Paznes 1. DneMeHTsI aredpsbi.

UucnoBsle MHOXKECTBA, KoMIiekcHble yucna. Onpenenurenu |l u |1l mopsakos. Bexropsr:
OCHOBHBIE TIOHATHSA, CKAJIIPHOE, BEKTOPHOE M CMEIIAHHOE IPOMU3BEICHHUS BEKTOPOB.
AHanuTHueckas reOMeTpHs: IpsiMasi Ha IUIOCKOCTH, KpuBble || mopsaka. MaTpuubl: aeiicTBus HajL
MaTpHUllaMHy, MpHUBEJIEHHE K CTylneH4yaroMy BHIy M Buay [aycca. Panr marpuusl. OOGparHas
matpunia. Teopema Kponekepa-Kanennu. Pemienune cucrteM JIUHEHHBIX —anreOpandyecKux
ypaBHeHHH. CoOCTBEHHbIE UKcia U BeKTOopbl. KBagpaTuunsie popMal.

Paznen 2. ®ynkumsa oaHoii mnepemenHoil. Ilpenen ¢ynxkuuu. HenpepbiBHOCTHL
pyHkumnu.

Oynkuus. CrocoObl 3aianug QyHKUMH. JneMmeHtapHble GyHkuuu. [Ipenen dyHkuuu B
touke. OpHocTOpOoHHHME Tnperaensl. I[Ipenensl Ha OeckOHEYHOCTH. beckoHeYHO Majble Hu
OeckoHeyHO Ooublne (PyHKLINHU, UX CBOMCTBA U B3aUMOCBSI3b. OCHOBHBIE TEOPEMBI O Ipeieax.
[lepBblii 1 BTOpOW 3ameuaTenbHble Npeaensl. HemnpepplBHOCTh (YHKIMM B TOYKE M Ha
npoMexyTke. CBoicTBa (yHKIINI, HEMIPEPHIBHBIX HAa OTpe3kax. Touku pa3pbiBa GYHKIMH U UX
KJaccupuKanus.

Pasnea 3. lupdepennuanbHoe ncuuciaeHue GyHKINU OHOM epeMeHHOM.

[Ipow3BogHast (PyHKIMK, €€ TEeOMETPUUYECKHH W MEXaHWYECKHUH CMBICI. YPpaBHEHUS
KacaTenbHON M HopMmanu. [IpaBuna nuddepenuupoBanus. Tabnuia OCHOBHBIX MPOU3BOHBIX.
HuddepenurpyeMocTs (YHKIUU: OINpeAesieHue, TEOpPEMbl O CBSI3M HENPEPhIBHOCTU U
muddepeHIpyeMOoCcTH (GYHKIIUU U C CYIIECTBOBaHUEM MPpou3BoAHON. uddepennnan GyHKINN:
onpezneneHue, cpoictBa. I[IpomsBognas  cnoxHod — (yHKiuMU. OCHOBHBIE  TEOPEMBI
muddepenmanbHoro ucuucienus: Poms, Jlarpanxka, Komm. IpaBuno Jlonutans (packpbitue
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HeonpeneneHHocTei). [lpousBogHbIE  BHICIIMX — TOPSAAKOB. MOHOTOHHOCTh  (DYHKITUH:
orpeneNieHne, HeOOXOUMbIE U JIOCTaTOYHBIE YCIIOBHs. DKCTpeMyM (YHKIMHU: OIpeaesieHHe,
HEO0OXOUMbIE U JOCTATOYHBIE YCIOBUS. BBIMYKIIOCTh, BOTHYTOCTh U TOYKHU Ieperuda rpaduka
GyHKUIMU: onpeneneHus, He0OX0AUMBbIE M JOCTAaTOYHbIE YCIOBUS UX cymliecTBoBaHusA. OOmias
CXeMa UccieoBaHus (PYHKIIHM, TOCTPOCHUE UX rPpaUKOB.

Pa3nea 4. UnTerpanbHoe ucuuciaeHue pyHKIMU OJHOM NepeMeHHOM.

[TepBooOpasnas pyukmus. HeonpeneneHHbII HHTErpall U €ro cBoicTBa. Tabymia OCHOBHBIX
UHTETpajioB. MeTobl MHTEIPUPOBAHUSA:  HEMOCPEICTBEHHOE HWHTETPUPOBAHUE, METOJ
MOJICTAHOBKM, HWHTETPUPOBAHUE IO YACTSAM, HWHTEIPUPOBAHUE palMOHAIBHBIX JApoOeH,
UHTETPUPOBAHME  HEKOTOPBIX  HMPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX  (DYHKIIMM.
OnpenieieHHbIM MHTErpall, €ro reOMETPUUYECKUN CMBICI, €ro CBOMCTBa. Teopema O cpegHeM
3nayenun. ®opmyna Herotona-JleitOnuma. 3amMmeHa nepeMeHHONW U HHTETPUPOBAHKE IO YaCTSAM B
orpezieieHHOM MHTerpase. Boruncienue miomanei miockux Guryp 1 00beMoB Tel BPaICHHS C
MIOMOIIIBIO OMpEEeNICHHOro uHTerpaiga. HecoOCTBEHHBIE MHTETpajbl: ONpEAETICHUs, CBOMCTBA,
METO/1bl BEIYHMCIICHHUS.

2 CEMECTP

Pazpnen 5. IudpepennunanbHoe ucunciaenne GyHKIuil HECKOJIbKUX NepeMEHHbIX.

@OyHKIMM ABYX M Oojiee TEPEeMEHHBIX: OINpE/IeIeHUe, O0JIACTh OMNpeesieHus, 00JacTb
CyILIECTBOBaHUS, N€OMETpHUYECKas HUHTEpIpeTauus, JIMHUA YPOBHS, M IMOBEPXHOCTU YPOBHS.
[Tpenen pynkuuu B Touke. YacTHble Mpou3BOAHbIE (HA NpuMepe QYHKIUU JBYX [EPEMEHHBIX).
HubdepenunpyemMocts  GyHKIMU:  ompeaeneHHe,  CBA3b  AUPPEPEHIUPYEMOCTH  C
HENPEPhIBHOCTBI0O M C CYILIECTBOBAHMEM YAaCTHBIX IPOM3BOAHBIX. JlocTaTouHble yCIOBUS
mubdepentmpyemoctdt  pyHkiuu.  JuddepeHunpyeMocTb CIOKHOW  (QYHKIMH, TOJHAs
npousBogHas. Juddepenunan (QyHKUMM JBYX [EPEMEHHBIX, €ro HHBapUAHTHOCTb.
HuddepenurpoBanre (QyHKIMM OAHONW M JBYX IEPEMEHHBIX, 3a/JlaHHOM HEIBHO. YacTHbIE
pou3BOJHBIE U JU(epeHIHanbl BbICIIUX HOPAAKOB. TeopemMa O pPaBEHCTBE CMELIAHHBIX
OPOU3BOAHBIX (A7 (YHKIUU JBYX MEPEMEHHBIX). AHAIUTUYECKUN MPHU3HAK MOJHOTO
muddepennmana. [TponsBogHas Mo HampaBlIeHUIO: onpeeneHue, popmyna s ee BRIYUCICHUS.
['panueHT u ero cBOHCTBa. OKCTpeMyMbl (YHKUMU JBYX IEPEMEHHBIX: OMNpEeAeTIeHHUs,
HEO0OXOUMOE M JOCTATOYHOE YCJIOBUS CYHIECTBOBAHMS HKCTPEMyMa. Y CIOBHBIM 3KCTpEMyM:
OTpeieIeHne, METOJIbl HAaXO0XJIEHUS TOYEK YCIOBHOTO 3KCTpeMyMa (IpsMOil METOx U MEeTOo[
MHouTenen Jlarpanxka). Hanbomnpiiee u HauMeHblee 3Ha4eHUs] QYHKIUHU ABYX NEPEMEHHBIX B
3aMKHYTOH 00J1aCcTH.

Pa3nea 6. KpaTnblie nHTerpasbl.

JIBOMHOI MHTErpaJl: OIIpeaeIeHue, TEOMETPUYECKUN CMBICII, CBOMCTBA. Teopema o cpenHem
3HAYEHUHW JBOMHOrO WHTErpajia. BhluMclieHHME IBOWMHOTO HMHTErpajia B JIEKApTOBOW CHUCTEME
KOOpAUHAT. BbluMcieHue OBOMHOrO MHTErpana B IOJSIPHOW cucTeMe KoopauHaT. MHrerpan
Oitnepa - Ilyaccona. IlpunoskeHuss ABOMHOTO WHTErpaja: BBHIYHCICHHE TUIOMIAAN TUIOCKOU
o0acty, 00beMa HMIMHAPUIECKOT0 Tela, TUIONAI1 TOBEPXHOCTH, MACChI IJIACTUHKY C 3a/laHHON
IJIOTHOCTBIO, KOOPJMHAT ILIEHTpa TSHKECTU IUIACTUHKHA. TPOMHOM HMHTErpay: OIpeaeTeHue,
¢u3nueckuil 1 reoMeTpUUYEeCKUi CMBICH, CBOMCTBa, TeOpeMa O CpPEIHEM 3HAYeHHWU TPOHHOIo
WHTErpajla. Bpluucienue TpPOWHOrO MHTETpajia B JEKAPTOBOM CHUCTEME KOOpAMHAT, B
IWIMHAPUYECKUX U cpepudeckux KoopJuHartax. [IpuiioskeHHst TpOHHOro MHTErpana:
BbIUKCJIEHHE 00bEMa, MAacChl TeJla C 3a/1aHHOM IIIOTHOCTHIO, KOOPIUHAT IIEHTpa TSHKECTH Tela.

Pa3nes 7. KpuBosinHeiiHbIe M NOBEPXHOCTHbIC HHTErPaJIbl.

KpuBonuHelHplii WHTErpan Mmo KOOpAMHATAM: OMpefesieHue, (PU3NYECKUH CMBICH, CBOMCTBA.
Bbruucnenune kpuBonmMHeHHOro uHTerpaiga. ®opmyna s BBIYMCICHHMS paboTHl  IpU
nepeMenieH MaTepruaibHON TOYKU B CHJIOBOM I10JI€ BJIOJIb HEKOoTOporo nytu. @opmyna ['puna
JUIsL BBIYMCIIEHUS KPUBOJMHENHOIO HHTETpajia IO 3aMKHYTOMY KOHTypy. HesaBucumocThb
KPUBOJIMHEHHOTO MHTErpaja OT MyTH MHTETPUPOBAHUS: HEOOXOAUMOE U JIOCTATOYHOE YCIIOBHE
HE3aBUCHUMOCTH, KpUTEpUil He3aBUCUMOCTHU. [loTeHInanbpHoe mosie, MoTeHuanbHast GyHKIUs u
ee BBIUMCIICHHE. BpluncieHne KpUBOJMHEHHOrO WHTErpana, HE 3aBUCALIETO OT MYyTH
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uHTErprupoBanus. [I0BepXHOCTHBIN HHTErpai: onpeaeaeHue, GU3NIECKUN CMBICI, BBIYUCICHNE B
JeKapToBO# cucteme koopaunar. Teopema ["aycca-Octporpaackoro. @opmyna Ctokca.
3 CEMECTP

Paznea 8. luddepennuanbHbie ypaBHeHHUs IEPBOIo MOPSIAKA.

HuddepeHunanbuple  ypaBHEHMs:  ONpEAETeHHE, IOpPAJOK, pELIeHHe, Teopema
CYIIECTBOBaHMS U €JMHCTBEHHOCTH perieHus. 3anada Komm. /{uddepennuanbapie ypaBHEHUS €
paszaesnsromuMucs nepeMeHHbIMU. OTHOPOHbIE ypaBHEHUs |-T0 mopsiika: onpeaesieHue 1 METO
pemieHus. JIuHeliHple ypaBHEHUs |-To mopsjaka: onpeneneHue U METOJ pelleHus. YpaBHEHUs
bepuymnu: omnpenenenue u meron pemieHus. JuddepeHumanbHble ypaBHEHHS B IIOJIHBIX
muddepeHnranax: OnpeAeNeHHe W MeTOoJ  pemeHus. MHTerpupyrommid  MHOXHUTEINb:
ONpe/ieIeHne, CBEJEHME K YpaBHEHMIO B IOJHBIX Ju(depeHnHanax ¢ HOMOILBIO
MHTETPUPYIOLIETO MHOXKHUTEIS.

Paznen 9. ludPepenuunaibubie ypaBHeHUsI BTOPOTo MOPsiAKA.

Juddepennnanbabie ypaBHEHUS] BTOPOTO MOPSAKA, JOMYCKAIOIINE TTOHIKEHUE TTIOPSIIKA.
Jlunelinsle quQQepeHranbHble YpaBHEHNUs BTOPOro IOpPsIKA: ONpeJesieHHe, OJHOPOJIHBIE U
HEOJIHOPO/IHbIE JTUHENHbIE ypaBHeHUs. CBoiicTBa petieHui. JInHeliHas He3aBUCUMOCTh (PYHKLIMH.
Onpenenurens BpoHckoro u ero coiictBa. Teopembl 0 CTPYKTYpe OOIIMX PELIeHUN JTMHEHHBIX
OJTHOPOJHBIX M JIMHEHHBIX HEOIHOPOIHBIX IU(p(hEepeHIIHATBHBIX YPABHEHUH BTOPOTO TOPSIKA.
@dyHpaMeHTadbHAsE CHUCTEMa pelleHU JUHEHHOro OAHOPOAHOro  IUddepeHIaTLHOIO
ypaBHEHHsI BTOPOTO nopsiaka. JInHelHsie oqHopoaHbIe () hepeHuanbHble ypaBHEHUS! BTOPOTO
HOopsiIka C MOCTOSHHBIMU KOo3(duumeHTamMu: MeTo] Oiiepa A PEUIeHUs 3THUX YpaBHEHMM.
JluneliHple HEOAHOPOAHBIE MU GEepeHIINATFHBIE YPABHEHHS BTOPOTO TMOPSIKA C MOCTOSSHHBIMA
Ko3(ppuLMEeHTaMU: METOJA NoA00pa YaCTHOIO PEIIEHUs 3TOr0 yYpaBHEHMs C NPaBOW 4YacCThIO
CHEIMAJIbHOTO BHJAa M METOJ BapvallMd IPOU3BOJIBHBIX IOCTOSHHBIX. JIMHElWHbIE
muddepeHManbHble ypaBHEHUs N-TO MOPSIKA: CBOMCTBAa pelleHUil, TeopeMbl O CTPYKTYpe
o0rmiero pemeHus. AJTOPUTM MOCTPOEHHS OOIIETO pelIeHus JTMHEHHOTo audepeHInaIbLHOro
ypaBHEHMsI N-I0 NOPsi/IKA C MOCTOSHHBIMU KO3 UIIEHTAMH.

Pa3nen 10. Cucremsl 1ugepeHIUATBHBIX YPABHEHM.

CucteMbl IMHEHHBIX TU(PepeHINaTbHbIX YPaBHEHHH IEPBOT0 MOPsAKa, pelIeHUEe METOIOM
uckioueHus. CucreMbl JTUHEHHBIX MU (depeHIMaIbHBIX YPAaBHEHUHM MEPBOro MOPSAIKA, METOL
BapHallM ITPOU3BOJIBHBIX NMOCTOSAHHBIX. CHCTEMBI JIMHEWHBIX OJHOPOJHBIX ypaBHEHUH NEPBOTO
MOPsIZIKA C MTOCTOSTHHBIMU Kod(d purimentamu, Mmeto Disnepa. CucteMbl TUHEHHBIX HEOTHOPOIHBIX
TuQdepeHIMaIbHbIX YPaBHEHUH C TOCTOSIHHBIMU KO3 PHUIIHEHTaMU.

Paszpen 11. YnciioBbie 1 pyHKIMOHAIBbHBIE PSA/bI.

YucnoBele psJbl: OCHOBHBIE MOHSTHSA, CXOIUMOCTh psaa. HeoOxomumblil mpu3HaK
cxogumoctu psanga. CaolicTBa cXoAsmuxcs psaoB. JlocTaTouHble MNPU3HAKH CXOJUMOCTH
3HAKOIOJIOKUTEIBHBIX PSIOB: MHTErpajbHbId Npu3Hak Kolnw; nmpusHaku CpaBHEHMs PAJIOB;
npusHak JlanamOepa; paaukansHblil npusHak Komm. Pl [upuxie. 3Hakodepe1yronuncs psi;:
ornpenenenue, npusHak JleiOHnIa. AOGCONIOTHAs W YCJIOBHAs CXOJMMOCTh 3HAKONEPEMEHHBIX
psanoB. OyHKIMOHAIbHBIE psiibl. CTENEHHbIE PAIbl: ONpenesneHue, Teopema AQens, HHTepBall
CXOAMMOCTH, paauyc cxoanuMocTH. CBOHCTBa CTENEHHBIX psinoB. Paapl Telinopa u Maknopena:
ompeneseHue, yCIOBUS CXOIMMOCTH psia Telmopa k ucxoanou GpyHkmuu. Jlemma lim Ln' -0 s

n—ow

VX € R. [Tocratounsle yciaoBus cxoauMocTu psiaa Teiisopa. AJTOpUTM pasiiokeHust QyHKIUY B
psan Makmopera. OcHOBHBIE pa3ioxkenns Gpyrkmmii: €, SINX, cosx, In(1+ x), (1 +x)", arctgx,

arcsinX B psx Maxkiopena. Pasnoxenne ¢yHkumii B psg Teilzopa ¢ MOMOIIBIO OCHOBHBIX
paSJ'IO)KeHI/II\/II. HpI/IMeHeHI/Ie CTCIICHHBIX PAOOB!: HpI/I6J'II/I)KeHHBIe BBIYMCIICHUA, HpI/I6J'H/I)KeHHOG
pemenne AudQepeHInanbHbIX YpaBHEHUH.
4 CEMECTP
Paznen 12. Teopuss BeposTHocTeil. Ciy4yaiiHble BeJMYHHbBI M HMX 3aKOHBI
pacnpejaeseHHus.
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[Ipeamer Tteopum BeposiTHOocTel. CiydaitHbie coObITHA. [IPpOTHBOMONMOKHBIE COOBITHSI.
HezaBucumbie coObitua. OtHocuTenbHass dacToTa. Kiaccudeckoe H IeOMETPHYECKOe
ONpENIETICHUE BEPOSITHOCTU. OJIEMEHTApHAs TEOpUsl BEPOATHOCTEH. MeETOoIbl BBIUMCICHUS
BeposATHOCcTe. [IpocTpaHcTBO  3nemeHTapHbIX  coOblTHi. Kiaccuueckoe —ompezaeneHue
BEPOATHOCTH. Aredpa COOBITHIA: TEOPEMBI O BEPOSITHOCTU CYMMBbI COOBITUH, POTUBOIOJIOKHBIX
COOBITHI, CyMMa BEpOATHOCTEH HECOBMECTHBIX COOBITHIA, OOpa3ylomuX MOJHYI TPYIILY.
AKCHMOMaTHYECKOE OmpeaesieHne BepOATHOCTU. CTaTUCTUYECKOE OIpPEACIICHUE BEPOSITHOCTH.
VYcnoBHasg BeposATHOCTb. TeopeMbl O BEpOSATHOCTU IPOM3BEIEHUS 3aBUCHUMBIX U HE3aBHCHMBbIX
coopiTuid. [TonHas BeposTHOCTH. [loBTOpHBIE McHbITaHusA. Popmyna bepuymnu. JlokanpHas u
UHTErpajibHas Teopemel Myaspa-Jlamiaca. @opmyna Ilyaccona.

[TousiThe ciydailHOM BeIMYUHBI. [[UCKpETHBIE U HENIPEPBIBHBIC CIIyYalHbIC BETUYMHbBI. 3aKOH
pacripeniesieHust  ciiydailHoW BenuuuHbl. DYHKIUS pacnpeneneHus, €€ CBOWCTBa, rpaduk.
[InoTHOCTH pacmpe/esieHus HENPEepbIBHOW cily4yailHOW BENUYHMHBI (TJIOTHOCTH BEPOSATHOCTH).
dopmyna A1 BEPOATHOCTH I10IIaJaHUs] HEIPEPBIBHOM CIIy4aiiHOM BEJIMYMHBI B JAHHBIA UHTEPBAJL,
BBIPQXCHHBIN Yepe3 INIOTHOCTh BEPOSITHOCTH, FEOMETPpUYECKUN cMbICT popMyibl. BuHOMUaIbHOE
pactpenenenue, pacnpeneneHue IlyaccoHa, paBHOMEpPHOE paclpefeseHue, HOPMalIbHOE
pacnpeneneHue, YKCIOHEHIUAILHOE pACIIPEICICHHE.

Pa3nen 13. MaTemaTuyeckasi CTaTUCTHKA.

[Ipeamer maremaTuueckoil cTaTUCTHUKUA. OCHOBHBIE 337]a4l MATEMAaTHYECKON CTaTUCTHKHU.
Bri6opounsiii Mmetoa. Cratucruyeckoe onucanue. Beibopku. 'mcTrorpamMmma v MoJUroH 4acToT.
Craructudeckas (amnupudeckas) GyHKIUs pacnpeneneHus. BeIOopodHble XapaKTepUCTUKU U UX
pactnpenenenusi. CocrositenbHble, 3()(EeKTHBHBIE CMEIIEHHBIE W HECMEIICHHBIE OICHKH
napameTpoB. CTaTUCTUUECKOE CpeIHEe, CTATUCTUYECKasl AUCIEPCHS] U CTATUCTUUYECKOE CpeaHEe
KBaJIpaTUYHOE KaK TOYEYHbIE OLIEHKH HEU3BECTHBIX: MATEMATUYECKOTO OXKUAAHUS, TUCIIEPCUH,
CpPEeIHEro KBaJApaTHYHOI'O OTKJIOHEHHMs. JloBepUTENbHbIE UHTEPBAJIbBI U UHTEPBAJIbHBIE OLICHKU.
JloBepuTenbHbIE OLIEHKA HEW3BECTHOW BEPOSTHOCTH MO OoybIIMM BhIOOpKam. JloBepuTenbHas
OIICHKa MAaTe€MaTUYeCKOro OXUJaHUs IPU HEU3BECTHOM aucnepcuu. [loBepurenbHas OLEHKa
CpeIHero KBaJgpaTUYHOro OTKJIOHeHUs. TouHble BbIOOpOuHBIE pacnpeaeneHus: CrploneHTa (t-
pacnpenenenue), ®umepa-Cuenekopa (F-pacnpenenenue), Ilupcona ()?-pacupeneseHue).
[TpoBepka cTaTUCTHUECKUX TIHMOTe3. MaTemMaTHuecKhe METOJbl MPOBEPKU CTATUCTHUECKUX
TUIOTE3. DIEMEHTBI TEOPUU KOPPEISALIUU.

4. O0bem yueOHOM
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Cemectp

Bun yue6Hoii padoThl Bcero 1 2
3E Akan.u. 3E Axaja.u. 3E Axkaja.u. 3E Axkaja.u. 3E Akan.u.
O0mas Tpy10eMKOCTh THCIHIIJIHHBI 18 648 5 180 5 180 5 180 3 108
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHSATHSI: 7,56 272 2,66 96 1,78 64 1,78 64 1,34 48
Jlexiun 3,56 128 1,33 48 0,89 32 0,89 32 0,45 16
ITpaktuueckue 3ausatus (113) 4 144 1,33 48 0,89 32 0,89 32 0,89 32
CamocrosiTejibHAast pa6oTa 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60
KoHTakTHas camocTosiTelibHas paboTa 0,6 0,4 0 0 0,2
CamocTosiTeIbHOE U3YUYECHHE Pa3/IeoB 8,44 303.4 2,34 836 2,22 80 2,22 80 1,66 59,8
IACIATIINHEL
Bua koHTpoJs — 3a4eT ¢ OeHKoM + + - - - - - -
Buja koutpoJisi — 3auer - - - - - - + +
Bua xoHTpoJs — IK3amMeH 2 72 - - 1 36 1 36 - -
KonTakTHas paboTa — IpOMEXyTOUHAasl aTTECTALIUS 5 0,8 - - 1 0,4 1 0,4 - -
[ToaroroBka K 3K3aMeHy. 71,2 - - 35,6 35,6 - -
Bua MTOroBOro KOHTpoJIsi: 3ader ¢ OLEHKOH IK3aMeH JK3aMeH 3ader
Cemectp
Bun yueoHoii pa6oTsi Bcero 1 2 3 4
3E AcTp. 4. 3E AcTp. 4. 3E AcTp.u4. 3E AcTp.u4. 3E AcTp. 4.
O6mas TPyA0eMKOCTh TUCIHIIJIHHBI 18 486 5 135 5 135 5 135 3 81
KonrakTHasi paboTa — ayAuTOPHBIE 3aHATHSL: 7,56 204 2,66 12 1,78 48 1,78 48 1,34 36
Jlexiun 3,56 96 1,33 36 0,89 24 0,89 24 0,45 12
[Ipaktnueckue 3austus (113) 4 108 1,33 36 0,89 24 0,89 24 0,89 24
CamocrosiTejibHasi pa6oTa 8,44 228 2,34 63 2,22 60 2,22 60 1,66 45
KoHnTakTHas camocrosiTenbHas paboTa 0,45 0,3 0 0 0,15
CamocrosTenbHOE U3YUEeHUE Pa3/IesioB 8,44 22755 2,34 62.7 2,22 60 2,22 60 1,66 44,85
IACIIATUIHHEL
Buja koHTpoJisi — 3a4eT ¢ OLeHKOo + + - - - - - -
Bua konTposs — 3auer - - - - - - + +
Buja koHTpoOJIsi — IK3aMeH 2 54 - - 1 27 1 27 - -
KoHTakTHas paboTa — MPOMEKYTOYHASI ATTECTAIIHS 5 0,6 - - 1 0,3 1 0,3 - -
IToaroroBka K sK3ameHy. 53,4 - - 26,7 26,7 - -
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OEHKOM JK3aMeH IK3aMeH 3auer
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AHHOTanus padoveil NPOrpaMmbl JUCHUIIIHMHBI
«DPuznka»

1. Ileab AMCHUIVIMHBI — IPHOOpETeHNE 00YYarOIMMUCS 3HAaHUH 110 OCHOBHBIM paszenaM (pU3MKHU U
YMEHUIO IPUMEHSTh UX B APYTHX €CTECTBEHHOHAYYHBIX AUCIUILTHHAX.

2. B pe3yabTrare nu3ydyeHus JUCHUILIMHBI 00y4AI0IIUIiCH T0JIKEH:

Obnadamye CleAyIOMUMI KOMIIETCHIUSAMHU ¥ WHAUKATOPAMH UX JTOCTH)KECHUS:

OIIK-2.4, OIIK-2.7, OlIK-2.11

3Hamy:

- (¢u3nvecKue OCHOBBI MEXAHMKH, (PU3MKH KOJEOAHWUI W BOJIH, DJIEKTPUYECTBA M MAarHETHU3Ma,
JIEKTPOJMHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJUHAMUKH, KBAaHTOBOM (hr3HKH;

- CMBIC]T (PYHAAMEHTAIBHBIX (PU3UYECKUX 3aKOHOB, IPUHIIMIIOB U TMOCTYNIATOB; UX (POPMYITHPOBKH U
I'paHUILIbl IPUMEHUMOCTH;

- CBS3b LIMPOKOTO Kpyra (pU3MUYecKUX SIBJICHUH ¢ (PyHIAMEHTAIbHBIMH MPUHIUIIAMUA U 3aKOHAMHU
(U3UKU; OCHOBHBIE METObI PEIICHUS 33/1a4 110 OIMCAHUI0 GU3UUECKUX SABICHUM;

- METOIbI 00PabOTKHU Pe3yNbTaTOB (PU3NYECKOTO SKCIIEPHUMEHTA.

Ymemn:

-IPUMEHATh TEOPETUYECKUE 3HAHHUSA U SKCIIEPUMEHTAJIbHBIE METOJbI MUCCIICJAOBAHMS MPH PEIICHUN
npodeccuoHaIbHbIX 33/1ay;

-TIPOBOJIUTH PACUETHI, OCYIIECTBIATH aHAIN3 U HA OCHOBE 3TOTO JejaTh 000CHOBAaHHBIE BBIBOIBI;

- QaHAJIM3UPOBATh Pe3yJbTaThl HAOIIOAEHUHN U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX 3aKOHOB U
NPUHIUIOB (DU3UKH;

- OIIPENEIATh XapakTep (pU3MUECKUX MPOLECCOB MO0 KOMIUIEKCY SKCHEPUMEHTAIbHON MH(pOpMaLuu
IpY IOMOIIH TPa(UKOB, TAOIUI] U yPaBHEHUH;

- IpeACTaBIATh 00pabOTaHHYIO 3KCIEPUMEHTAIBHYIO M TEOPETUUECKYI0 MH(POPMALIUIO B YCTHOH U
NUCHMEHHOU (hopMe, B TOM YHCIIE C HCIIOJIb30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

Braoemy:

- HaBbIKaMU pabOThI C IIUPOKUM KPYToM (PU3UUYECKUX TPUOOPOB U 000PYI0BaAHUS;

- HaBbIKaMU 00OCHOBAHHUS CBOUX CY)KJCHHUH U BBIOOPA METO/a UCCIIETOBAHMS.

3. Kparkoe conepxxanue Q1M CUMILTAHBI.

Pasoen 1. Qusuueckue 0cHOBbL MEXAHUKU.

1.1. Ilpenmet ¢uzuku. MeTobl pU3MUECKOTO UCCIEAOBAHUS: OTBIT, TUIIOTE3a, IKCIIEPUMEHT, TEOPHSI.
[Tpenmer kuHematuku. Ilepememienne, CcKOpocTh, yckopeHHe. KuHemaTnueckue XapakTEpHUCTUKU
BpaIIaTeJIbHOTO JIBUKCHHUSL.

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

1.3. Yrpyruii u Heynpyruii yaapsl mapos. MOMEHT HHEPLMHM MaTEPUAIBLHON TOUYKH U TBEPIOTO Tea.

1.4. Kunemaruka rapMoHudeckux kosnebanuil. AuddepeHunanbHoe ypaBHEHHE TapMOHUYECKUX
kosiebaHuil. [loHsATHE O 3aTyXaomUX U BBIHYXJIEHHBIX KojeOaHusx. BonHoBoe naswxeHue. BomHbl
IIPOJIOJIBHBIE U ITONIEPEYHBIE.

Pa3zoen 2. Monexynapuas gpusuxa u mepmoouHamuxa.

2.1. DnemMeHThl TepMOJMHAMHMKH U (u3NYecKoll KuHeTuku. MneaneHblii ra3. Pacmpenenenue
bonwsimana u ero obmedusnuecknii cMmpici. PeanbHblii ras. Ypasuenue Ban-nep-Baanbca.

2.2. Tepmoaunamuyeckuii meron B (usuke. PaBHOBecHble cocrostHMd. Hawanma TepMonmHamMHKH.
[{uKJIBI. DHTPONMS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue nepenoca. Auddysus. 3akon duka. TermnonpoBogHocTs. 3akoH Pypre. BHyrpennee
TpeHue (BA3KOCTh). 3akoH HpioTOHA.

Pa3zoen 3. Dnexmpocmamuka u noOcCmosiHHbIUL I1eKMPULeCKUll MoxK.
3.1. 3akon Kymnona. Teopema Octporpaackoro-I'aycca. Jlumons.  Judnekrpuku B
IIEKTPOCTATUYECKOM I10JIE.
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Pazoen 4. Dnekmpomacnemusm.
4.1. 3akon Amnepa. 3akoH buo-Casapa-Jlannaca. Cuna Jlopenua.
4.2. MaraeTuku. DIeKTpOMarHuTHasl MHAYKIUA. Y paBHeHHEe MakcBeiia.

Pa3zoen 5. Onmuxa.

5.1. Uarepdepennus BonH. udpakuus BoiH. [Tonspuzaius BoH.

5.2. TennoBoe uznyuenue. 3akoH Kupxroda. ['unoresa [Inanka. KBaHToBOE€ 00BSICHEHHE TEIIIOBOTO
nznyaenus. Ipdext Komnrona.

5.3. SAnepnas monens atoma. [locrynarsl bopa. Atom Bogopoza o bopy.

Pa3zoen 6. Dnemenmol k6aHmoso guzuxu.

6.1. 'unore3a ne bpoiins. BonnoBoe ypaBuenue llIpeaunrepa 1ist cTaimOHapHbBIX COCTOSSHUM. OTbITHI
[IIrepHa-I'epnaxa.

6.2. Muorosnektponnbsiii atoM. Dddekt 3eemana. [Tpunmun Ilaynu. KBanToBbIE cTatnucTHYecKue
pacnpenenenus bose-DiinmTeitna u @epmu-/upaka. ®ononsl. 3akoHbl [lebas u DUHIITEHHA.

4. O0beM y4eOHOH JUCHUIIMHBI

Cemectp
Bcero
Bun yuebHo#t paboThl Ne 2 Ne3
3 Axan. 3 Axag. 3E Axan.

q, q, T,
OO611ast TpyA0EMKOCTh JTUCITUTUTHHBI 12 432 6 216 6 216
KonTakTHasi padoTa — ay1uTOPHBIE 35 128 13 48 2.2 80
3aHATHA:
Jlexnun 1,3 48 0,4 16 0,9 32
[Tpaktrueckue 3ansatus (113) 1,3 48 0,4 16 0,9 32
JlabopaTopHbie paboTsl (JIP) 0,9 32 0,4 16 0,4 16
CamocrosiTejibHasi padoTa 6,5 232 3,7 132 2,8 100
KonTakTHas camocTosiTenpHas paboTa 0,8 0,4 0,4
CaMocTosTeTbHOE U3YUCHUE Pa3/IeioB 6,5 231.2 3,7 131.6 2,8 96.6
JUACIATUIHHEI
Buabl KOHTpOJIS:
IK3aMeH 2 72 1 36 1 36
KonTaktHas paboTa — mpoMeKyTOUHAs 0.4 0.4 0.4
aTTecTarys 1 1 1
[ToaroToBka K 3K3aMeHY. 35,6 35,6 35,6
Buj nTOroBOro KOHTpoJIs: JK3aMeH JK3aMeH

Bcero Cemectp
. Ne cemectpa Ne cemectpa
Bun yuebHoit paboThl A A A
3E c1p. | g 1P | 3p CTp.

q, q, T,
OO611ast TPYA0EMKOCTh AUCHUIIMHBI 12 324 6 162 6 162
KonTakTHas paboTa — ayAUTOPHBbIE 3.5 9% 1.3 36 22 60
3aHATHA:
Jlexmun 1,3 36 0,4 12 0,9 24
[Tpaktuueckue 3austus (I13) 1,3 36 0,4 12 0,9 24
JlabopaTtopusie padoTs (JIP) 0,9 24 0,4 12 0,4 12
CamocrosiTesibHas padora 6,5 174 3,7 99 2,8 75
KonTakTHas camocTosTenpHas padoTa 6,5 0,6 3,7 0,3 2,8 0,3
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CamocTosiTeTbHOE U3YUYECHHE Pa3/IeNIOB 173.4 98,7 747
JUCLUILIHHEI

Buabl KOHTpOJIA:

IK3aMeH 2 54 1 27 1 27
KonTakTHass paboTa — MPOMEKYTOUHAS 0.6 0.3 0.3
aTTecTalus 2 1 1
[ToaroToBka K K3aMeHy. 53,4 26,7 26,7
Buja uToroBoro KOHTpoJIsi: JK3aMeH JK3aMeH

AHHOTaNus padoyeil NPOrpaMmMbl JUCHUIIIMHBI
«IKO0JIOTU»

1 Heab aucuMmIuHbI - cPOPMHUpPOBATH Yy CTYIEHTOB CHCTEMHBIE 0a30Bble 3HAHUS OCHOBHBIX
HKOJIOTMYECKUX 3aKOHOB, OIPEAEISAIOLIMX CYIIECTBOBAHUE M B3aUMOJEHCTBUE OMOJIOIMYECKHX CHCTEM
pa3IMyYHbIX YpOBHEH; 00 aHTPOIOT€HHBIX BO3JIEHCTBUSAX Ha Ouocdepy u o 6uopazHOOOpa3uu, Kak OCHOBE
YCTOMYUBOCTH COOOIIIECTB.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4Yal0IIMIACH 10JI2KEeH:

Obnadamys cleAyOMAMA KOMIIETCHIIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

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

3uams:

- (hynaameHTaIbHbIC TOHATHS, 3aKOHBI U TPUHIIMIIBI 9KOJIOTUH;

- 3aKOHOMEPHOCTH Pa3BUTHSI SKOCUCTEM U UX KOMIIOHEHTOB;

- IPUYMHBI U TEHACHIIUY PA3BUTHUS COBPEMEHHBIX SKOJOTHUECKUX MPOOIIeM;

- OCHOBHBIE pe3yJbTAaThl BO3ICHCTBUS OOIIECTBA HAa MPHUPOIY; IKOJOTHUYECKHE IMOCIEICTBUS STOTO

BO3JICHCTBUS;

- YCIIOBUS YCTOMYMBOTO Pa3BUTHUS YETIOBEUECTBA;
Ymems:

OOBSICHUTh TPUYMHHO-CIICJICTBEHHBIC CBA3U JIKOJOTUYECKUX U HCTOPUYECKUX IPOIIECCOB, BIIHSHHE
YeJI0BEKa Ha SKOJOTMYECKHE SBJICHUS, UJIEU YCTOMUNBOIO pa3BUTHS, SKOJIOIMUECKOH 1€ATEIbHOCTH U
KYJIbTYPBI;

aHAJM3UPOBATh PA3IUYHBIE SKOJOTUYECKHE CHUTYallMH, TMPUHUMATh KOHKPETHBIE PEIICHHS IO WX
yIYYIIEHUIO.

Braoemy:
- IOHATUIHBIM amnmapaToM SKOJIOTHH ISl aHAIH3a IaHHBIX TI0 SKOJIOTHH.

3 Kpartkoe conep:xanue JMCHUIIIHHbI

Beeoenue

CoBpeMeHHast IKOJIOTHS — MEXIUCIUIUIMHApHAs 00JacTh 3HAHUN. DKOJIOTHA Kak (yHIaMeHTallbHas
OCHOBa YCTOMYMBOIO Pa3BUTHUA M COXpaHEeHus OuopasHooOpazus. CTpyKTypa COBPEMEHHOH HSKOJOTHH U
OCHOBHBIE METOJbl HccienoBaHus. HayuHo-mpakTuyeckue 3aaadyd COBPEMEHHOH 3Kojoruu. OCHOBHbBIE
HalpaBJIEHUs] COBPEMEHHBIX SKOJIOTHYECKUX HccieqoBaHuil B Poccun u 3a pyoGesxom.

Pa3zoen 1. Buocghepa
CucTteMHbIe OCTYAThI B KOJIOTUH. JTalbl pa3BUTH cynepcucTeMsl «HenoBek — JkoHoMuKa — buora

— Cpena». CoBpeMEHHBI KOJOTHYECKU Kpu3uc. Polib Hayku B MPEOJIOJIEHUH SKOJOTHYECKOr0 KpU3HUCaA.

Konnenuus ycToH4rBOrO pa3BuTHsL.

Wepapxusi ypoBHEW OpraHu3alMM >KU3HHM (KJIETKa — TKaHb — OpPraH — OpraHu3M — COOOIIECTBO).
Konnenuust skocucremsl. buocdepa kak skocucrema. buonmormueckoe mnpoaynupoBanue B Ouocdepe.
buonornueckas perynsius reoxumuaeckou cpeibl. OCHOBHBIE CBOICTBA Onochepsl. Mecto Oruochepsl cpenu
obomnouek 3emian. B.W. BepHaackuii 0 B3aMMoJeHCTBUH KMBOTO U KOCHOTO BEILIECTBA, O «BCIOAHOCTHY >KU3HU.
buocdepusie pynkimu yenoseka. Hoocdepa

KpyroBopotsl HanOosiee 3HaYMMbIX OMOTEHHBIX 3JI€MEHTOB. THUIIBI HIUPKYIISIIIMA OMOTEHHBIX 3JIEMEHTOB

B Ounochepe. HapymieHuss OHMOreoOXMMHYECKHX IIMKJIOB, BO3HMKAIONIME B pe3yslbTaTe BO3pacTarolei

AQHTPOIIOT€HHON HArpy3KH, U UX MOCIEICTBUS.

Paszoen 2. Dxocucmemsi

74



Konuemnmus skocucrembl. COOTHOIIEHHE TMOHATHH «OHOTreolneHo3» u «3kocuctema». CocraB
OCHOBHBIC XapaKTEPUCTUKU dKOcHCTEM. [IpoayleHThl, KOHCYMEHTBI, PEAYLEHThI, UX IKOJOTHYECKask POJlb.
[ToTok »Heprum B skocucteme. [luieBsie menu U MUIIEBbIe ceT. Tpoduyeckue ypoBHU. Pacnpenenenue
SHEPIrUH B 3KOCUCTEME, IIPABUIIO AECATH IPOLEHTOB. [IpaBui1o 3KOJI0rMueCKUX NUPAMU: IPABUIIO HUPAMHIbI
HPOAYKIMH, PABIJIO MUPAMUBI OMOMAcC U MPaBUIIO MUPAMUBI Yhcen. JJMHaMHUKa SKOCHCTEM, CYKLIECCHH,
JTanbl CYKLECCHMOHHOro mnpouecca. Posb  OuopasHooOpa3usi B HOJAEPKAHUM  LEJIOCTHOCTH U
(GYHKIMOHATIBHON yCTOMYMBOCTH SKocHcTeM. Kinumarndeckas 30HaJbHOCTh M OCHOBHBIC THITBI Ha3€MHBIX
skocucTeM. OCOOEHHOCTH BOAHBIX 3KOcUCTeM. [IIaHKTOH, OEHTOC, HEKTOH. AHTPOIOI€HHbIE SKOCHCTEMBI:
arpo’KOCHUCTEMBI U YPOOCUCTEMBI.

Pasoen 3. Coobwecmsa u nonyrnayuu

[Tonstue o nonymnsauuu. CraTHuecKue NoKa3aTead MOMYJISILMU: YUCIEHHOCTb, INIOTHOCTh, IIOKA3aTeNln
CTPYKTYpbI. JluHaMH4yecKHe TOKa3aTeNy MOMyJSALUUU: POXKIAEMOCTb, CMEPTHOCTh, CKOpPOCTH pPOCTA.
[TpooIIKUTENBHOCTh KU3HU M BBDKMBAaeMOCTb. KpuBble BBDKHMBaHHUS. OKOJOTHYECKUE CTpAaTEeruu
BBDKUBAHMS. Perynsius mioTHOCTH MOMYJISIIHY.

BunoBas crtpykrypa coobmectB. [IpocTpaHcTBeHHas CTpyKTypa cooOiecTB. buoTuueckue cBs3u.
Okonoruyeckas Huma. Peanu3oBannas u GyHIaMeHTaIbHAsT HHUIIH.

Paszoen 4. Opeanuszm u cpeda

[naBHBIE ypOBHHM OpraHM3alUM JKUBBIX cuUCTeM. OpraHu3M Kak >KWBas IEJOCTHAas CHCTEMa.
PaznooOpasue opranu3mMoB. Dkojoruyeckue pakTopsl, UX Kiaaccupukanys. JJMMUTHPYIOLIIE 3KOJIOTrMUECKUe
daxTopsl. [IpaBuo Jlubuxa, 3akon Llendopna. Amanranus. TojaepaHTHOCTh W pe3UCTEHTHOCTH. OOmime
3aKOHOMEPHOCTH JIeHCTBUS 3KOJIOTMYECKUX (aKTOpOB Ha opraHuszM. KomrmiekcHoe AelCTBHE Cpelbl.
3HavYeHUE CBETa, TEMIIEPATYPhI U BIAXKHOCTH /IS )KUBBIX OPraHU3MOB. DKOJIOTHUECKUE U (PU3HOIOTHYECKHE
puT™MBbI B ipupojie. buoputmel. Ctpece Kak 9K0JOrHuecKuil paxkTop.

[Tonstne «cpema xu3Hu». OOmas XapakTEpPUCTHKAa OCHOBHBIX CpE€J JKM3HU: BOJHOW, HAa3eMHO-
BO3/YIIHOM, TOYBEHHOH 1 opraHuzMeHHO. Cpesibl 00UTaHMsl, MECTOOOUTAHUS U OMOTOIIBI.

dopmupoBaHUE apeasioB, IEPBUYHBIN apeai, paccelieHHe Opranu3MoB. [ paHuibl, pasmMeps U GopMel
apeasloB U (akTopbl, HUX OOyclaBIUBAIOIIME. OHJIEMHKH U PpENUKThL. LIEHTpbl TaKCOHOMHYECKOTO
pa3HooOpasus, HEHTPBI MPOUCXOXKACHUS BUIOB. AHTPOIIOr€HHAs TpaHchopMaIyst apeasos.

[TpencraBienue o 6uome. PacTuTennbHOCTD 1 )KUBOTHOE HacesieHue. [lonsaTue «3koton». IlnanerapHsii,
pEeruoHaNbHbBIN U TONOJOTHYECKUM (JaHAIapTHBIN) YPOBHU AU(depeHInaluy )KUBOTO MOKPOBA CYIIIH.

Konuenmus Ononornueckoro pazHoodOpasus. YpoBHH OHMOpazHOOOpa3usi: T€HEeTHUYECKUil, BHUJOBOIA,
9KOCHCTEMHBIN. BceMupHasi crpaterusi coXpaHeHUs: OMOJIOTHYECKOro pa3zHooOpasus. OxpaHa penkux H
ucue3aroumx Bua0B. KpacHble KHUTU. 3aloBeAHUKY U HallMOHAJIbHbIE MApKH.

Paszoen 5. Yemotiuusoe npupodononvzosanue

[TpoOGnembl 1 epcreKTUBbI 0OecreueHus YeloBedYecTBa ONOIOTHYECKUMH pecypcaMu. ATpoIKOJIOTHs,
TeHOMOJM(HUIIMPOBAaHHBIE OPTaHU3MBI, MapUKYIbTypa. VHBa3WMM UyXEPOAHBIX BHIIOB, «CTHPAHHE)
6uoreorpaduueckux pyoexei, anrpornoreHHas Tpanchopmarus ¢piaop u ¢payH. 3HaueHHEe 0c000 OXpaHsIeMbIX
NPUPOIHBIX TEPPUTOPUN W HMX COBPEMEHHAs CHCTEMa: HAIlMOHAJIbHBIC MApKH, 3allOBEIHUKH, 3aKa3HHUKH,
NOpUPOJHbIE TApKH, pe3epBaThl, NAMATHUKU MPHUPObl. OCHOBHbIE MPUHIMIIBI M METO/bI OLIEHKU KayecTBa
OKpY’Kalollel cpenbl, e TWHAMHKH BO BPEMEHH W MPOCTpaHCTBE. MEXIyHAapOJHOE COTPYAHHUYECTBO B
00J1aCTH U3Y4YEHUs U COXpaHEHUs] OMopazHOoOpasusl.

Paszoen 6. I'nobanvnvie sxonocuveckue npodremul

[TonsiTHe «3arpsi3HEHHE OKpyXkaromel cpensl». Kinaccupukanus 3arps3HeHUR OKpYy»Karoled cpeipl.
XUMHUYECKUE 3arpsi3HUTENH (TsDKENble METaJUTbl, MECTHIUIBI, HUTPATHl M T. 1I.), UX UCTOYHUKH, a TaKXKe
npsMoe M KOCBEHHOe BozjeicTue. Kiaccupukaus 3arpsA3HSIONMX BEIIECTB MO CTENEHU ONACHOCTH.
Om3nueckoe 3arps3HeHHe (paJMaAIllMOHHOE, JJEKTPOMArHUTHOE, IIYMOBOE, BHOpAIlMOHHOE, TEIUIOBOE,
CBETOBOE), €r0 UCTOYHUKH U TIOCIIEICTBUS JUIS )KUBBIX OPraHU3MOB. bronoruueckoe 3arps3HeHue, ero NpruMepsbl
¥ TTOCTIE/ICTBUS. 3arpsi3HEHHE TBEPIBIMHU OTXOaMH, Tpo0ieMa HaKOIUICHUS] Mycopa.

[TonsiTHE T106aTBHON YKOJIOTHUECKON MPOOIEeMBbl. DKOJIOTHYECKUN KPU3UC U €r0 XapaKTepHbIE YePTHI.
Llens mpuYMH TI100AIEHOTO YKOJIOTUIECKOTO KPHU3KCa, yTH BhIXoa U3 Hero. [lemorpaduueckas mpobdiema.
Jemorpaduueckue npobiaeMbl pa3BUTHS YenoBedeckoro oodmiectBa. IlonsTue aemorpaduueckoro B3phiBa.
DKoJoTHYecKre TMPOOJIEMBI, CBS3aHHBIE C POCTOM YHCJICHHOCTH HaceneHHs. [IpoOiembr ypOaHW3aIum.
[IponoBonbcTBeHHAs: pobiaeMa, ee MpUUUHBI U caencTBus. [1yTu pemenus npobiaembl. DHepreTuueckas u
celppeBasi mpobsiema. [lapuukoBblil addext. Kucnorusie noxau. Pa3zpymenne o3oHoBoro cios. CHuxeHHe
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O0uopasHooOpa3zuss Kak Tjo0ainbpHas »JKoyoruueckas mpoOineMa. OmNycTHIHMBaHUE Kak ryio0anbHas
sKoJornueckas mpobiema. OOe3necuBaHMe Kak Tio0albHAs JKoJIOTHYeckas mpobiema. PamnoakTuBHOE
3arpsi3HEHUE.
OO0r111ee KOJIMYECTBO Pa3eioB — 6.
4 O0beM yueOHOH THCHMILINHBI

O0BbeM THCHHILIMHBI
Buna yueOHoii padoThl Axan. | Acip.
3E
q, g,
O01as TPYA0eMKOCTh TN CIUTITHHBI 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,88 32 24
Jlexkuun 0,44 16 12
ITpaktnueckue 3ansatus (113) 0,44 16 12
Jlaboparopusie paboTsl (JIP) - - -
CamocTosiTejibHasi padoTa 2,12 76 57
KonTakTHas camocTosTeNbHas padoTa 512 0,2 0,15
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI ' 75,8 56,85
Buj HTOroBOro KOHTPOJIS: 3auer
AHHOTANUsA padoyeid MPOrpaMMbl JUCHUILIIMHBI
«be30macHOCTD JKU3HEAeATEILHOCTI
Vuebnag pgucominiiHa "be3omacHOCTh KU3HEAEATEIbHOCTH" - oOs3aTellbHAs JIUCHHMIUIMHA

(denepanbHbIX T'OCYJapCTBEHHBIX OOpa30BaTENIbHBIX CTAaHAAPTOB BCEX HAINPaBJIEHUH IEPBOro YpOBHS
BBICIIETO PO ECCHOHATLHOTO 00pa3oBaHus (0aKamaBpruaTa) U CleUAINTETA.

1. Heap aucuuMnaunebl - GopMupoBaHue NpohecCHOHaIbHON KyIbTYpbl 0€30I1aCHOCTH, 110/ KOTOPOI
MOHUMAETCsST TOTOBHOCTh M CIIOCOOHOCTH JIMYHOCTH HCIIOJIB30BaTh B NMPO(ECCHOHAIBHOW IesITeTbHOCTH
IPUOOPETEHHYI0 COBOKYIHOCTh 3HAHWI, YMEHMH W HaBBIKOB [yl oOecriedeHusi Oe30macHOCTH B cepe
npoeCCHOHATIBHON JIeATEIbHOCTH, XapaKTepa MBIIUIEHUS M LEHHOCTHBIX OpHUEHTAalMH, MPH KOTOPBIX
BOTIPOCHI 0€30MIaCHOCTH PAcCCMaTPUBAIOTCS B KAUYECTBE MPUOPUTETA.

OCHOBHBIMHU 33/1a4aMU AUCHUTUIUHBI SBISIOTCA:

* IPUOOpETeHNE TOHUMAHHS MTPOOJIEM YCTOWYHBOTO Pa3BUTHS U PUCKOB, CBSI3aHHBIX C JESITEIHHOCTHIO
YeJIOBEKa;

* OBJIAJICHUE TPUEMaMH PAIMOHAIM3ANNN KU3IHENEATSILHOCTH, OPHEHTUPOBAHHBIMA Ha CHIDKCHHS
aHTPOIIOT€HHOI'0 BO3/IEHCTBHS HA MPUPOHYIO Cpelly U obecriedeHne 0e30MacHOCTH JINYHOCTH U O0ILECTBa;

* (popmupoBaHue:
- KyJIbTYpbl 0€30aCHOCTH, KOJOTMYECKOT0 CO3HAHUS U PUCK-OPUEHTUPOBAHHOT'O MBIIIJICHUS, IPU KOTOPOM
BOTIPOCHI 0€30TaCHOCTH W COXPAaHEHHs OKPYXAIoIIeH Cpelbl pacCMaTPUBAIOTCS B KadeCTBE BaXKHEHMITMX
PUOPUTETOB JKU3HEACATEIbHOCTH YEJIOBEKA;
- KyJbTypbl Hpo(decCHOHATBbHOM O€30MacHOCTH, CHOCOOHOCTEM Al MJIEHTU(PUIMKAIUU OMacHOCTH U
OLIEHUBAHMsI PUCKOB B cpepe cBoeil nMpohecCHOHaIbHON AeITeNbHOCTH;
- TOTOBHOCTH TPHUMEHEHHs TMPO(EeCCHOHANBHBIX 3HAHWHA TSI MUHUMH3AIMA HETaTUBHBIX JKOJIOTUYECKHX
MOCJIECTBHIM, 0OecriedeHrs: 6e30MacHOCTH U YIIyULIeHUs YCIOBUH Tpy/a B chepe cBoelt mpodeccuoHanbHO
NeSITeTTbHOCTH,

- crocoOHOCTEH K OIEHKE BKJIaZia CBOCH MPEIMETHOW 00acTH B pelIeHHE YKOJOTHYECKUX MPodiIeM U

npo0seM 6€30MacHOCTH.

2. B pe3yabTare 0CBOCHHUS AMCHUILINHBI CTYACHT 10JIKEH:

Obnadams CIENYIONTUMU KOMIIETCHIIMSIMU ¥ MHANKaTOpaMu ux goctwkenus: VK-8.1, VK-8.2, VK-

8.3, VK-8.4, VK-8.5, VK-8.6, VK-8.7, VK-8.8, VK-8.9.

3namu:

- OCHOBHBIE TEXHOC(EpHBIE OMMACHOCTH, X CBOMCTBA U XapaKTEPUCTUKH,

- XapakTep BO3JCHCTBUS BPEAHBIX U OMACHBIX ()aKTOPOB HA YEJIOBEKA U MPUPOTHYIO CPEY, METOIbI
3aIIUTHl OT HUX MIPUMEHUTENHHO K cepe cBoel nMpodecCHOHATBHOM IeATeTbHOCTH
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Ymems:

- NAEHTU(UIMPOBATH OCHOBHBIE OIIACHOCTHU CPEbl OOMTAHUS YEJIOBEKa;

- OLIGHMBATh PHCK UX pealM3allid, BHIOMPATh METONbI 3aLIUTHl OT OMACHOCTEH MPUMEHHUTEIBHO K
chepe cBoeil TPoPecCHOHAIBHOW MESATEIIBHOCTH M CHOCOOBI obOecredeHus: KOM(OPTHBIX YCIOBUUI
KU3ZHEJEATEIIbHOCTH

Braoemy:

- 3aKOHO/IATEIbHBIMU U IIPABOBBIMH aKTaMHU B 00J1acTH 0€3011aCHOCTH U OXPAHbI OKPYXKAIOLIEH Cpeibl,
TpeOOBaHUAMH K 0€30I1aCHOCTH TEXHUUYECKHX PErJIaMEeHTOB B cepe NpohecCHOHAIbHOM 1eATEIbHOCTH;

- crioco0aMy U TEXHOJIOTHSIMU 3aLUThI B YPE3BbIUANHBIX CUTYALUX;

-MIOHATHHHO-TEPMUHOJIOTMYECKUM anmnapaToM B 00JacTu O€3011aCHOCTH;

- HaBbIKAaMM palMOHAIM3ALMM NPO(PECCHOHATBHOM JEATEIIBHOCTH C LENbi0  OoOecredyeHus

0€30MaCHOCTH U 3aIUTHlI OKPYKAIOIIEH Cpeibl.

3. Kpartkoe cogep:xanue JUCUMIJIMHbI.

1. Beenenue B Oe3omacHOCTh. OCHOBHBIE MOHATUSL M ONpeeNeHHs. be30macHOCTh U ycTOWYMBOE
pa3BHTHE.

2. Yenosek u TexHocdepa. CTpykTypa TEXHOCHEPHI i €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpemeHHOE cOCTOsIHME TeXHOC(hepsl U TeXHOC(epHOI 0e30MacHOCTH.

3. UnenTudukanus 1 BO3IeHCTBHE HAa YeIOBEKa BPEIHBIX M OMACHBIX (PAKTOPOB CPEIbl OOUTAHUSI.

Knaccudukanuss HeraTMBHBIX (aKTOPOB Cpelbl OOMTAaHUS YelIOBeKa. XMUMHUYECKUE HEraTHBHBIE
dakTopsl (BpemHbIe BemecTBa). MeXaHMYECKME W AaKyCTHUECKHE KOoJeOaHWs, BHOpamus M IIyM.
ONEKTPOMAarHuTHbIE M3Iy4eHHsd KU moyid. MoHM3Mpyromue H3JIydeHHe. OJIEKTpUYecKHd ToK. OnacHble
MexaHuuyeckue gaxtopsl. [Iporiecchl ropeHus U MOXKapoB3phIBO- ONACHBIE CBOMCTBA BEILIECTB U MAaTEPUAJIOB.
Cratudeckoe JIeKTpUYECTBO.

4. 3ammMra yenoBeKa M Cpeibl OOMTAaHUS OT BPEIHBIX W OMNACHBIX (PAKTOPOB IPUPOJHOTO,
AHTPOIIOTEHHOT'O U TEXHOT€HHOI'O IPOUCXO0KICHUS.

OCHOBHBIC TPUHIIMIIBI 3AIIUTHI. 3aIIUTa OT XUMHUECKUX U OMOJIOTUYECKUX HEraTUBHBIX (PAKTOPOB.
3ammra OT SHEpPreTUYecKUx Bo3JeHCcTBUH W ¢u3nmyeckux noneid. OOecrnieyeHne OE30MACHOCTH CUCTEM,
paboTarouMx 1OJ  JaBl€HHEM. be30omacHOCTh  AKCIUIyaTallid  TpPYOOIpOBOJOB B XHMHUYECKOU
IIPOMBIIIEHHOCTH. be3onacHas sKcIulyaTalusi KOMIIPECCOPOB. AHalW3 M OLEHUBAaHUE TEXHOTECHHBIX U
IPUPOJIHBIX PUCKOB.

5. Obecneyenne KOM(POPTHBIX YCIOBUH IS )KU3HU U JeSITEIbHOCTH uesioBeka. [lonsaTre koMpopTHBIX
WIM ONTUMAaJIbHBIX yca0BHM. MukpoknuMar nomenieHuil. OcBelieHre U CBEToBasi cpeia B IOMEIICHHUH.

6. Ilcuxodusnonornyeckre 1 SproHOMHUECKUE OCHOBBI O€30MTACHOCTH.

[lcuxuueckne mpoueccsl, CBOMCTBA U COCTOSIHUS, BIMAMOIIME Ha 0e30macHOCTh. Buabl U ycioBus
TPY/AOBOH AEATENbHOCTU. DPrOHOMUYECKHE OCHOBBI 0€30IaCHOCTH.

7. Upe3BbIYaliHbIE CUTYAI[MU U METOJIbI 3aIUTHI B YCIOBUAX UX PEAM3aLUN.

O6ume ceenenus o YC. Toxap u B3pbIB. ABapuu Ha XMMUYECKH OMACHBIX OOBEKTaX.

Paguanuonnsie aBapuu. Ilpubopbl pagualiMOHHON, XMMHUYECKOW pa3BEIKU U JO3UMETPUUYECKOTO
KOHTpoJIsl. Upe3BbIualiHble CUTYallMM BOEHHOTO BPEMEHHM. 3allUTa HACEJICHUS B YPE3BBIYANHBIX CUTYaLUAX.
VYcTounBOCTh PYHKIIMOHUPOBAHUS O0BEKTOB 3KOHOMHUKH B UPE3BBIYANHBIX CUTYALIUSX.

8. YpapneHue 6e30MacHOCTbIO JKU3HEAEATEIIbHOCTH.

3aKkoHOJATeNbHbIE W HOPMATUBHBIE  IPABOBbIE  OCHOBBI  yINpaBieHHs  0€30MacHOCTHIO
KHU3HEIEATEIbHOCTH. OJKOHOMHYECKHE OCHOBBI YIpaBieHus Oe3omacHOCThi0. CTpaxoBaHUE pHUCKOB.
["ocynapcTBeHHOE yIpaBiieHHe 0€30MacHOCTbIO.

4. O0beM y4eOHOH JUCHHUILJIMHBI

Bun yuebHoit paboTbl B 3auetHbIX B akan. B acrp.

eIMHUIIAX qacax qacax
OO0m1ast TpyA0€MKOCTh TUCITUTLIMHBI 4 144 108
KonTakTHasi pa6oTa — ayIuTOPHbIE 3aHATHA: 1,33 48 36
Jlexun 0,89 32 24

[IpakTHuecKue 3aHATHS - - -

JlaGopaTopHble paboThI 0,44 16 12
CamocrosiTeJibHAasi pa6oTa 1,67 60 45
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KoHnTakTHas camocrosiTenbHas paboTa - - -
[ToaroroBka K J1abopaToOpHBIM paboTam 0,56 20 15
CaMoCTOATEIbHOE N3YUEHHE PA3eSIOB JUCHHUIIINHBI 1,11 40 30
Buabl KOHTpOJISA:

9K3aMeH 1,0 36 27

KonTakTHas paboTa — MPOMEKYTOUHAS ATTECTAIHS 1,0 0,4 0,3
IToaroToBKa K 3K3aMEHY 35,6 26,7

Buj1 H”TOr0BOr0 KOHTPOJIS: IK3aMeH

AHHOTaNus padoyeil NPOrpaMmMbl JUCHUIIIHMHBI
«/H:keHepHasi 1 KOMIIbIOTEPHas rpaguka»

1 Heap AMCHUIVIMHBI — HAYYUTh CTYAEHTOB CII0cO0aM OTOOpaKeHUs MPOCTPAHCTBEHHBIX (OPM Ha
IUIOCKOCTH, BBIIIOJHEHUIO M YTEHUIO YEPTE)KEH MEeToJaMHM KOMITBIOTEPHOM TpaguKd W TpaBUiIaM H
YCJIIOBHOCTSIM, IPUMEHsIEMBbIM TTpHu 3ToM (cTtangaptam ECKJI).

2. B pesyabTrare n3y4eHust AMCUMILIMHBI 00y4AIOLINIACS JOJIKEeH:

Obnadamye cleayomUMU KOMIIETCHIMAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

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

3namy:

—  c1mocoObI 0TOOpaKEHUsI POCTPAHCTBEHHBIX (DOPM Ha TIOCKOCTH;

— IIPaBWJIA U YCIOBHOCTH IIPH BBIIIOJIHEHUU YEPTEIKEH;

— BHJIBI CHMMETPHH F'€OMETPUIECKUX (puryp;

— BUJBI U3JIEIUNA U KOHCTPYKTOPCKUX IOKYMEHTOB;

— OCHOBHBIE BHIBI TIpaduyecknx HWHPOPMALMOHHBIX CHCTEM, 0a30BYI0 TpapHUUECcKyld CHCTEMY,

UCIOJIb3yEMYIO B y4eOHOM IIpolecce.

—  Vmemb: BHIIOMHATD U UNTATh YEPTEKU TEXHUUECKUX U3JIEIUM C yUeTOM JIEHCTBYIOIINUX CTaHIapPTOB;
— BBINOJHATH U YUTATh CXEMbI TEXHOJIOTHUECKUX NTPOLIECCOB;
— UCHOJIb30BaTh CPEJCTBA KOMIBIOTEPHOM rpauKu AJisl U3rOTOBJIECHUS YEPTEKEH.
Braoemnw:
— cnocobaMy U IpueMaMu U300pa)KeHHsl MPEAMETOB Ha IJIOCKOCTH;
— rpaduyeckoit cucremoit «Kommacy.

3 Kparkoe coaep:kanue I CUHIITAHBI

Pazgen 1. O0mue mpaBuia BbINOJTHeHHs] 4YepTexeil. [IpaBuna BeimonHeHUs U OQOPMIICHUS
yeprexei B coorBeTcTBUM ¢ '[OCT. ['eoMeTpudeckue mocTpoeHus.

Pa3nea 2. IIpoenupoBanne reomerpudeckux puryp. Meron npoexuuid. [IpsMbie 1 KpuBbIE TMHUY.
[Tnockocte. IloBepxuocTtu. ['eomerpuyeckue Tena. CuMmerpus reoMmerpudeckux ¢uryp. OmnpeneneHue
HaTypaJbHOM BETMUMHBI OTpE3Ka MPsAMON U MI0cKoi (urypsl. [lepeceuenne reoMmeTpuyeckux o0pazos.

Paznen 3. U3o0paxkenuss mpeameros mo I'OCT 2.305-2009. U3nesnss 1 KOHCTPYKTOpPCKHeE
AOKYMeHTbI. 300pakeHusi. AKCOHOMETpUYECKUE YePTEXKHU U3Aeanid. Buasl u3aenuii 1 KOHCTPYKTOPCKUX
nokymMeHToB. Cxembl. Pe3p0bl: 0oOpa3zoBanue, kiaccudukanus, nu3o0pakeHnue u 0003HaYeHUE Ha YEPTEKE.

Pa3nea 4. U3o00pakenns aeraneil M X COeAUHEHUM. DCKU3bl U TEXHUYECKHE PUCYHKHU JETAIEH.
Pe3r0O0oBbIe u3nenus u coenuHenus. Jlpyrue BUabl pa3beMHbBIX U HEPAa3bEMHBIX COCTMHEHUH JleTanel.

Pazgen 5. Yepre:xkm cOopounbix eauHuu. [IpaBuia BbIMOTHEHHS M O(GOPMIIEHUS COOPOYHOTO
yeprexa. JleranupoBaHue yepTeskeil COOPOUHBIX €TUHUIL.

Paznen 6. Komnbrorepnasi rpadmuka. Co3naHue U peJakTHUPOBAHHWE 4YEPTEXKEH METOAAMU
KoMmnbloTepHO Tpaduku. Co3znanue TpexMepHbIx Mojeneil. Co3iaHue accolMaTUBHBIX YepTexkeil Ha OCHOBE
TPEXMEPHON MOJIENH.

4 O0beM yueOHOl AMCUUIJIMHBI.

Beero Cemectp
Bun yueGHO# paboThI 1 2
3E Axkan. 3E Axkan. 3F Axkan.
9. q. q.
OO6mast TpyA0EMKOCTh TUCIIUTUIHHBI 7 252 4 144 3 108

78



KonrtakTHas padora — ayiuTopHbIE 222 80 1,33 48 0,89 30
3aHATHSA:
B TOM 4HCJIe B (pOpMe NPAKTHYECKOHI 1,44 52 0,72 26 0,72 26
NMOITOTOBKH
Jlekun 0,44 16 0,44 16
ITpaktrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HCIIe B (hOpMEe MPAKTUICCKON 144 52 0.72 26 0.72 26
MIOATOTOBKH ’ ’ ’
CamocrosiTesibHas padora 4,78 172 2,67 96 2,11 76
KonTakTHas camocrositenbHas paboTa 08 04 04
(3a4eT C OIEHKOM) ’ ’ '
Kypcosast pabota 35,8 35,8
KonTaktHas CaMOCTOATE b HAS pabora 4,78 0.2 2,67 211 0.2
(mpueM KypcoBoi pabOThI)
IToaroroBka K KOHTPOJIBHBIM paboTam 36 18 18
CaMocTosTeTbHOE N3YUeHUE Pa3/IeioB 99 2 776 216
JUCHUIIINHBI ' ’ '
3aver ¢
3auger ¢ OLIEHKOM,
Buja uTOroBOro KOHTPOJIS: OLeNKoii KypcoBas
padora
Beero Cemectp
Bun yuebnoii paboTbl A 1 A 2 A
3F S{Tp. 3F (I:ITp. 3F f{Tp.
OO01mast TpyT0eMKOCTh TUCITUTUTHHBI 7 189 4 108 3 81
KonrakTHasi paboTa — ayAuTOpPHBIE 222 60 1,33 36 0,89 24
3aHATHSA:
B TOM 4HcCJIe B (popMe NPAKTHYECKOH 1,44 39 0,72 195 | 072 | 195
NMOJAITOTOBKH
Jlexun 0,44 12 0,44 12
[Tpaktuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
B TOM 4HCJIe B (hOpME TPAKTHICCKON 1,44 39 0,72 195 | 072 | 195
MOATOTOBKH
CamocrosiTesibHas padoTa 4,78 129 2,67 72 2,11 57
KonTakTHas camocrositensHas paboTa 0.6 03 03
(3a4eT C OIEHKOM) ’ ’ ’
KypcoBas pabota 26,85 26,85
KonTakTHas caMOCTOSTe b HAS paborta 478 | 015 | 267 211 | 015
(mpuem KypcoBoii paboThl)
[TonroToBka K KOHTPOJBHBIM paboTam 27 13,5 13,5
CaMocCTOsATeTbHOE U3YUCHUE Pa3/IeiioB 24.4 58 2 16.2
JHACHUATUINHBI ' ’ '
3aver ¢
3auer ¢ OLIEHKOIA,
Bua uTOroBoro KOHTpoOJIA: OLeHKOii KypcoBas
padora

AHHOTaNUs padoyeil NPOrpaMMbl JUCUHUILIIMHBI

«Hpmcnazmaﬂ MEXaHUKaA»

79



1. leab AMCOMINVIMHBI — HAYYUTH CTYJIEHTOB TBOPUYECKOMY ITOAXOAY K BBINOJIHEHHIO MH)KEHEPHBIX
pacdeToB Ha IPOYHOCTH, KECTKOCTh U YCTOMYUBOCTD IEMEHTOB KOHCTPYKLIMM, ACTAJICH U y3JI0B MAILUH H
anmnaparos.

2. B pe3yabTrare nu3ydyeHus JUCHUILIMHBI 00y4aI0UIUIICS T0JIKEH

Obnadamys CleAyOMKUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KECHUS:

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

3uame:

— OCHOBHBIE YPAaBHEHMSI M METO/IbI PEIICHNUS 33/1a4 COPOTUBIICHUS MAaTEPUAIIOB U J€TAJICH MAalllNH;
— OCHOBHBIE METOJIbl PACYETOB HAa IIPOYHOCTH, KECTKOCTh M YCTOMYHMBOCTH 3JIEMEHTOB KOHCTPYKIIMM

MalIMH U annaparos;

— OCHOBBI TEOPHMHM pacueTa AeTaley U y3JI0B MalllMH U allapaToB XUMUYECKOW TEXHOJIOIUH;
Ymemn:
— IPOBOAMTH PACUETHI DIEMEHTOB KOHCTPYKILIMM Ha OCHOBE METOI0B COIIPOTUBIICHUS] MAaTEPUAJIOB;
— pPacCUYUTHIBATh U KOHCTPYMPOBATH JIE€TAIM MAIINH 10 UCXOJHBIM JIaHHBIM;
— IPOU3BOJUTH PAcUeThl 10 OCHOBHBIM KPUTEPUSAM pabOTOCIIOCOOHOCTH U KOHCTPYUPOBAHUS AeTanen
MalllVH;
Braoemw:
— HaBBIKaMU pacyeTa CONPOTUBIICHHS MATEPUATIOB aHAIMTUYECKUMU METOLAMM;
— HaBbIKaMM BbIOOpA MAaTEPHAJIOB IO KPUTEPHSIM IIPOYHOCTH;
— pacyeTamM TUIOBBIX JI€Talei MalllH, oJIb3ysAch crpaBoyHoi autepaTypoi u 'OCTamu.

3. KpaTtkoe cogep:xaHue JUCHHUILIAHBI

Paznen 1. Omnpenenenue peakuuii omop. PacrskeHue-cikarme. AOCONIOTHO TBEPIOE TEIIO.
ONEMEHTHl CTaTUKU. YpaBHEHMs paBHOBecus. CBsA3M M uX peakuuu. OCHOBHBIE JONYLIEHUS W NPUHLUIIBI
COMPOTHUBIICHUS MaTepuaynioB. Meto ceuenuil. Hanpspkenus, nedopmarnuu u nepemenieHus. 3akoH ['yka.
JlnarpamMmbl pacTsHKEHUS IS IUIACTUYHBIX U XPYNKUX MaTEPUAIIOB U UX XapAKTEPUCTUKH.

Pazgen 2. Kpyuenme. U3ru6. 3akon ['yka mpu cnBure. BHyTpeHHHe cuiOBBIE (akTOpBl IMpH
Kpy4eHUHU. YCIIOBUE INPOYHOCTH INpPU KpydeHHH. ['eoMeTpuueckne XapaKTEpPUCTUKHM IUIOCKUX CEYEHHUH.
[TonsiTHe uncroro u nonepeyHoro u3rudoB. OnpeneneHue HOPMaIbHBIX HANPSDKEHUN. Y CJI0BUE MPOYHOCTH
npu u3rude. OnpeeneHyre KacaTeabHbIX HaNpsHKeHUH. PannonanbHble GOpMbI ceUeHuH.

Pa3znean 3. CioxnHoe HampsizkeHHoe cocTosiHMe. OCHOBBI TEOPUM HANPSYKEHHOTO COCTOSIHUSI U
runoTe3sl MpoyHocTd. IloHatue HanpspkeHHOro coctosiHus. OO0oOmeHHbI 3akoH ['yka. IlonsTtue
SKBUBAJICHTHBIX HANpPSDKEHUH U KPUTEpUEB MPOYHOCTU. ['MIoTe3sl MpoyHOCTU. TOHKOCTEHHBIE COCYbI
XUMHUYECKHUX ITPOU3BOACTB. BriBog ypaBHeHus Jlannaca. YcinoBue NpouyHOCTH. PacyeT cikaThIX CTEpKHEN Ha
ycTon4uMBOCTh. [IoHSTHE KpUTHUYECKOH CHIIBI M KO3 dUIIMeHTa 3araca IPOYHOCTH. PacueT KpuTH4ecKon CUIbl
no Ditnepy. [Ipenens npumennMoctu Gpopmyisl Jitnepa.

Paznen 4. deranm wmamuH. Krnaccudukanus nertasedl MallMH M anmnapaToB XMMHUYECKHUX
npou3BoJCTB. Pe3pOoBbie coeanHeHus. Pacyer GONTOBBIX COEAMHEHHMM IMpPH IMOMEPEYHBIX M MPOAOIbHBIX
Harpy3kax. llInmoHouHble coequHeHns. Pacder MMNOHOK Ha cpe3 m cmsaTue. Buasl cBapku. Buasl cBapHBIX
mBOB. PacueT Ha NMPOYHOCTh CTHIKOBBIX M HAXJECTOYHBIX IIBOB. Banbl M ocu, uX Kiaccupukanus H
HaszHayeHue. llogmmnHWUKM  cKoyibkeHUss.  Marepuansl  Bxianpimed.  [logmunHukM — KayeHws.
[TpuHIMNMaIbHOE YCTPOHCTBO U OCHOBHBIE T€OMETPHUECKUE pa3Mephl. JJocToMHCTBa, HEIOCTATKU U 00J1aCTH
IPUMEHEHUs MOJAUIMITHUKOB KaueHus U ckoybxkeHus. [IpuBonnbie MygThl. Haznauenue. Knaccudukanus
myT. 3y6uaTsie nepenaun. OkpykHOe U paguanbHoe ycunus. Penykropsl. Onpenenenue U KiaccupuKarus.

4 O0bem yueOHOH TUCHHMILINHBI.

Cemectp
Bceero 3 4
Bun yueGHO# paboThI
3E Axan. 3E Axan. 3F Axan.

9. 4. .
OO0mias TpyA0EMKOCTb JUCHUIIIHHBL 6 216 4 144 2 72
KonrakTHas padora — ayiuTopHbIe
O a— 2,22 80 1,33 48 0,44 16
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B TOM 4mcJje B popMe NpaKkTHYECKOit 1,44 59 0,72 26 0,22 8
MOJATOTOBKH
Jlexumn 0,89 32 0,89 32
[Tpaktrueckue 3ansatus (113) 1,33 48 0,89 32 0,44 16
B TOM 4HCIIE B OpME MPAKTHUECKON 144 59 0,72 26 0,22 8
MIOJITOTOBKH
CamocrosiTejibHasi pa6oTa 3,78 136 2,22 80 1,56 56
KonraktHas camocrositensHast pabora
. 0,4 0,4

(3a4eT c OLIEHKOM)
KypcoBoii mpoekT 55,6 55,6
KonrtaktHas camocrositenbHas pabora 0.4 04
(mpueM KypcoBOTO MPOEKTA) 3,78 ’ 2,22 1,56 ’
PacuetHo-rpaduueckne paboThl 18 18
[TonroToBka K KOHTPOJIBHBIM paboTam 18 18
CamocTosTenbHOE U3YYCHUE Pa3JIeiioB 43,6 436
JUCITUTUTAHBI

3ayer ¢ KYPCOBO#
Buja uTOroBOro KOHTPOJIS: "

OIIeHKOii MPOEKT

Beero Cemectp
Bun yuebnoii paboTbl 3 4
3E AcTp. 3E Actp. 3E AcTp.
q. q. q.

O61mas Tpya0eMKOCTb JUCIMILIMHBI 6 162 4 108 2 54
KonTtakTHas padora — ay1MTOpHbIe
3AHSITHS: 2,22 60 1,33 36 0,44 12

B TOM 4HcJe B (pOpMe NPAKTHYECKOM 1,44 39 0,72 195 | 022 6

MOATOTOBKH
Jlexun 0,89 24 089 24
[TpakTuueckue 3anstus (I113) 1,33 48 0,89 24 0,44 12
B TOM 4HcIIe B GopMe MPAKTUUECKON 144 39 0.72 195 | 022 6
IOJITOTOBKU ' ' ' '
CamocrosiTesibHas padora 3,78 102 2,22 60 1,56 42
KonrtaktHas camocrositensHast pabora
N 0,3 0,3

(3aueT ¢ OLEHKOI)
KypcoBoii mpoekt 41,7 41,7
KonrtaktHas camocrositensHast pabora 0.3 03
(mpueM KypcoBOT'O MPOEKTa) 3,78 ’ 2,22 1,56 ’
PacuerHo-Tpaduueckue paboTh 13,5 13,5
[TonroToBka K KOHTPOJBHBIM paboTam 13,5 13,5
CamocTosTenbHOE U3YIEeHUE Pa3JIeNioB 327 297
JUCHUTUIMHBI

3aver ¢ KypcoBO#
Bua uTOoroBoro KOHTpoOJIA: "

OLIEHKOii NPOEKT

AHHOTanus padoveil NPOrpaMmMbl AUCHUIIIMHBI
«IIpouecchl U anmaparbl XHMHYECKOM TEXHOJIOTHID)

1. leap AMCHUIUIMHBI - BMECTE C JUCIUIIMHAMHM OOINEH XUMHYCCKOW TEXHOJIOTHH, XUMHUICCKHUMHU
MPOIECCAaMH M PEaKTOPaMU U APYTUMH, CBS3aTh OOIIEHAYYHYIO U OOIIEHHKEHEPHYIO TTOJTOTOBKY XUMHUKOB-
TEXHOJIOTOB, YTO HEOOXOJMMO TMPHU TOJATOTOBKE OakalaBpOB MO JAaHHOMY HAMPABICHHUIO JJIsI HAYYHO-
HCCJIEIOBATEILCKOM M MPaKTUIECKOU pabOThI Ha MPEATIPUATHUSX.
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2. B pe3yJabTare n3yyeHHus JUCHUIIHHBI 00yYAOUIUIACS TOJIKEH:

O6nanath caeayoUMMH YHUBEPCATbHBIMA KOMITETEHIIUSIMU ¥ UHIUKATOPAMU UX JOCTUKCHHUS:
YK-1-VK-1.1, VK-1.2, VK-1.3, VK-4.
YK-2 - VK-2.3.
YK-3 - YK-3.3.
YK-8 - YK-8.4.

Obnanate cleaylOUMMH  OOIIENPO(PECCHOHATBHBIMI ~ KOMIIETCHIIMSAMUA M HHIUKATOPAMU — HX
JOCTH>KEHUS:
OIIK-2 - OIIK-2.6, OIIK-2.7, OIIK-2.8.

OO6nanath cneayonmMi MTpodecCHOHATHPHBIMUA KOMIETCHIIMSIMEA U UHANKATOPAMH UX JTOCTHKCHUS:
IK-1 - [1IK-1.1, T1K-1.2, TTK-1.3.

3uamo:

— OCHOBBI TEOPUHU MEPEHOCA MUMIYJIbCa, TeIJIa U MAacCChI;IPUHIMIIBI (PU3NUIECKOr0 MOJECIUPOBAHUS
IIPOLIECCOB; OCHOBHBIE YPAaBHEHUS JIBUKEHUS KUAKOCTEN; OCHOBBI TEOPUU TEILIONEPEAAUN; OCHOBBI TEOPUU
Maccorepeiayl B CUCTEMax €O CBOOOJHOW M HEIMOJABM)KHOM rpaHuled pasnena (a3; TUIIOBBIE MPOLECCHI
XUMHUYECKON TEXHOJOTUH, COOTBETCTBYIOIIUE anlapaTbl U METO/Ibl UX pacyeTa;

— METOJbl TOCTPOEHUS SMIIMPUYECKUX U TEOPETHUYECKUX MOJEIEH XUMHUKO-TEXHOJIOIMYECKUX
IIPOLIECCOB.

Ymems:

— ONpEIeNsITh XapakTep IBUKEHHS JKUIKOCTEH M ra3oB; OCHOBHBIE XapaKTEPUCTUKHU IPOLECCOB
TEIUIO- M Maccolepefayud; pacCUYUThIBaTh MapaMeTpbl W BbIOMpaTh ammapatrypy A KOHKPETHOIO
TEXHOJIOTMYECKOI0 IIpolLecca;

— paccuuTHIBAaTh OCHOBHBIC XapaKTEPUCTHUKU XHUMHKO-TEXHOJOTHYECKOro Ipoliecca, BHIOMPATh
PaALMOHATIBHYIO CXEMY.

Bnaoemy:

— METO/IaMU TEXHOJIOTMYECKUX PACU€TOB OTAEIBHBIX Y3JIOB U JI€Tallell XUMUYECKOT0 000py/10BaHuUs;

— HaBbIKaMHU MMPOEKTUPOBAHUS TUIIOBBIX AINAPAaTOB XMMHUYECKOU MMPOMBIIIJIEHHOCTH;

— METOAAaMH OIPEJIEIICHUS PAIlIOHAIBHBIX TEXHOJIOTHYECKUX PEKUMOB pabOTHI 000PYIOBAHHUS.

3. Kpartkoe coaep:xanue JUCUUIJIMHBI.

Paznen 1. 'mapoaunamMuyeckne npouecchbl M annapaTbl XUMHUYeCKOH TeXHOJIOTHH.
1.1. Bresnenue B quctMmianHy. OCHOBHBIE TOHATHS U ONPEIEICHHUS.

[Ipenmer nqucuumiunsl «IIporeccel 1 anmapaTsl XMMUYECKON TeXHOI0ruM». Kiaccudukaius npoueccos.
HenpepriBHbIE 1 TEpHOINYECKHE, CTALIMOHAPHBIE U HECTALIMOHAPHBIE MPOIIECCHI.

OcCHOBHbBIE 3aKOHOMEPHOCTH IPOLIECCOB M 0OIIMEe MPUHIMIBI pacueTa ammnaparoB XUMHUYECKOM
TEXHOJIOTHH.

Kunkoctu u rasel. Kmaccudukamms sxuakoctedt. MnmeanpHas sxunkocth. KamenbHble W ymnpyrue
KuakocTu. Cuibl, JEHCTBYIOIIME B AKUIKOCTU: MAaCCOBBIE M MOBEPXHOCTHBIC. HanmpskeHust B KUAKOCTAX U
razax (TaHreHUUalIbHbIE 1 HOpMaJibHBIE). CBOMCTBA KUAKOCTEH.

Monens HenpepbIBHOM cpebl. [ToHsaTHE PU3nUecKoro aIeMeHTapHOro oobema.

1.2. OCHOBBI TEOPHH TIEPEHOCA.

OCHOBBI TEOpUU SABICHUN TIEpPEHOCA: aHAIU3 MEXaHU3MOB, MOJICTTHPOBAHUS U Pa3pabOTKH 00OOIIEHHBIX
METOJIOB pacyueTa THJIPOMEXaHMYECKHX, TEIUIOBBIX M MacCOOOMEHHBIX IIPOLIECCOB U  aIllaparos.
DEeHOMEHOJIOTMYECKUE 3aKOHBI MEPEHOCa UMITYJIbCA, MACChl U dHEPruu. MoNeKyIspHbld 1 KOHBEKTUBHBIN
nepeHoc. O01re 3aKOHOMEPHOCTH THAPOIMHAMUKH, TEIJIONEpEeaydl U Macconepenadyn. BzanMocBs3b 3THX
MPOLIECCOB B MPOMBIIIJIEHHOM anmnaparype. Poib siBlieHUi TepeHoca Npu XUMUYECKUX MPEBPALICHUSX.

MarepuanbpHble W DHEpreTHYecKrue (TeIIOBbIe) OalaHChl; OMpENEICHHE MACCOBBIX ITOTOKOB U
9HEPreTUYECKUX 3aTpatr. Y CIIOBHs PaBHOBECHS M OIpe/IeIeHNe HANpaBJIeHUs MPoLeccoB nepenoca. OOmmii
BHJI YPaBHEHUM CKOPOCTH MPOIIECCOB; ABMKYIINE CHIIBI U KUHETHUYECKHE K0P PUIIUEeHTHI. JIuMuTHpyromue
CTaJuH.

1.3. C'mapocraTuka.

Huddepennnansubie ypaBHEHUsT paBHOBecusi Dinepa. [lokosmiasicst KUAKOCTh MO ACHCTBUEM CHIIBI
TsokecTH. OCHOBHOE YpaBHEHHME TUIpOcTaTHKU. [IpakTuyeckue NPUIOKEHUS OCHOBHOTO YpaBHEHUS
TUAPOCTATUKH.

1.4. 'moponuHaMuKa.
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bananc cuit npu ABMKEHUH BSA3KON HEC)KMMAEMOM KUIKOCTU. Y paBHEHNE HEPA3PHIBHOCTH (CIIOLTHOCTH)
noTtoka. YpapHeHue HaBbe-CTokca 1 ero GU3HUIEeCKUN CMBICIL.

[Tono6HOe mpeoOpazoBanue ypaBHeHus Haswbe-Ctokca. be3pasMepHble TNepeMEHHbIE - KPUTEPHUU
ruApoauHaMuYecKoro noxoous (Dinepa, Pelinonbaca, @pyma, TOMOXPOHHOCTH), UX (PU3UUYECKHUIA CMBICIT,
napaMmeTpuueckue kpurepun. KpurepuanbHoe ypaBHEHUE IBUKEHUS BA3KOU KUAKOCTH.

VYpaBHeHUE IBWKCHHS Oiiiepa. DHEPreTHUEeCKUi OanmaHC CTAl[MOHAPHOTO JIBMDKCHHS WICAIbHON
JKUJKOCTU. YpaBHEHUE bepHyuM U1 MACAIbHOW U PEAIBHON KUAKOCTH. Ero npakrudeckue npuioKeHus
(ucreuenue xuakocre, Tpyoka [luro-IIpanaris). [IpuHIUnBE H3MEpeHHs CKOPOCTEH M PaCcX00B KUAKOCTU
JPOCCENIbHBIMU MPUOOpaMU U MMHEBMOMETpUYECKUMHU TpyOkamu. OmpesesieHne pacXxoJ0B MPH HUCTEUYECHUU
KUAKOCTEH Yepe3 OTBEPCTUS WM HACA/IKH.

['unpoauHaMuuecKue pesKUMBbI IBUYKEHUS )KUIKOCTEH: TaMUHAPHBIN U TypOYJIeHTHBIH.

UYucno PefiHomnbica ¥ ero KpUTHUECKHE 3HaYCHU . MeXaHU3MbI JJAMUHAPHOTO U TypOYJIEHTHOTO TEUECHUH.
[Tonsitue TypOynentnoct. [IpeacraBneHuss o TUAPOJMHAMHYECKOM MOTPAHUYHOM CJIO€ MPU TEUEHUU IO
TpyOaM U KaHajaM U MPU OOTEKAHUU Te.

Pacuer nuameTpa TpyOGOMIpPOBOIOB U anmnapaToB; BEIOOP CKOPOCTEH MOTOKOB U ONTHUMAJILHOTO AMaMETpa
TpyOOIPOBOIOB.

Pacnpenenenue ckopocteil Mo paanycy TpyObl OCTOSIHHOTO CEYEHHsI IIPU JIAMUHAPHOM CTaI[HOHAPHOM
TE€YECHUU.

Teuenue B TpyOax u kaHanax. OnpeAensionuil MonepeyHblid pa3Mep MOTOKa B KaHAJIaX MPOU3BOJIBHOMN
(OpMBI: TUAPABINYECKUN panyC, SKBUBAICHTHBIN TuaMeTp.

['mppaBnuyeckoe CONPOTHUBIIEHHE NPU TEYEHUM XKUIAKOCTEH M Ta3oB. Pacuer morepb Ha TpeHue
(ypaBuenue Jlapcu-BeiicOaxa) m Ha MecTHBIE conpoTuBIcHHUS. COOTHOIICHHS] U HOMOTPaMMBI ISl pacdera
koddduimeHTa TpeHus. 3aBUCUMOCTH MEXAY pacxoJoM U IepenajoM AaBieHus. Pacuer Hamopa ans
nepeMeLIeHUs )KUKOCTEN uepe3 cucteMy TpyOOoIpoBOJIOB U aIlaparos.

1.5. [lepemenieHNE KUIKOCTEH.

[lepemenieHne XKUIKOCTEN C MOMOIIBIO MalllMH, MOBBINIAIOIIMX JaBieHue. OO0beMHbIE (TIOPIIHEBBIE,
POTAllMOHHBIE W Jp.) U JUHAMHUYECKHE (LIEHTPOOEKHbIE, OceBble U Ap.) Hacochl. OCHOBHBIE MapaMeTpbl
paboThI THAPABINYECKUX MAIIUH: TPOU3BOAUTEIBHOCTD, HAMIOP, MOITHOCTH, KIT/I.

Pacuer nanopa u notpe6isieMoil MOLTHOCTH; TOA00pP IBUTaTelNs K Hacocy. OmnpeneneHue JOmyCTUMON
BBICOTHI BCAChIBaHUS. SIBJI€HME KaBUTALIMM U €r0 MPeJOTBpAIlECHHUE.

OcobeHHOCTH pPa0OTHI, COMOCTAaBICHHE U OOJACTH TNPUMEHEHUS OCHOBHBIX THUIIOB HAcOCOB -
LHEHTPOOEKHBIX, MOPIIHEBBIX (IUIyHXepHbIX) u Ap. CBa3p Hamopa, MomHocth u KIIJA ¢
POM3BOIUTENBHOCTBIO (XapaKTEPUCTHKH HacocoB). PaboTa HacOoCOB Ha CeTh U MX BBIOOpP; peryiupoBaHHe
IIPOU3BOIUTEIILHOCTH.

Pa3nes 2. TensioBbie Ipounecchl U aNNapaTbl XMMHYECKON TEXHOJIOTHH.
2.1. OCHOBHbBIEC TIOHATHSI U ONIPEJICNICHUS B TEILIONEepeaye.

OCHOBHBIE TEIUIOBBIE IPOLECCH] B XUMUUECKON TEXHOJIOTMH: HarPEBAaHUE U OXJIAXKICHUE, KOHACHCAUs
MapoB U UCHAPEHUE KUJIKOCTEM.

CrannoHapHbI M HECTALlMOHAPHBINA IEPEHOC TEIUIOTHL. TeMIiepaTypHoe NoJje, IpaJueHT TEMIIEPaTyphl U
TEIUIOBOM TMOTOK; TeIJloneperaya M TeIooTAada. TemMIepaTyponpoBOJIHOCTh — TEIJIOMHEPLUOHHbBIE
CBOICTBaA Cpeabl.

2.2. IlepeHoc sHepruu B popmMe TEerIoThL
TennoBoil OamaHC Kak YacTHBIA ciyyail sHepreTuuyeckoro Oanmanca. OmpezaeneHue TEIIOBOM Harpys3Ku
anmnapara Ipy U3MEHEHUH U 0e3 U3MEHEHHUs arperaTHoro coctosiHus. Pacxon TerioHocurenei.

HuddepennnanbHoe ypaBHEeHHE MepeHOca SHEPTUH B (hopMe TerioThl, ypaBHeHue @ypoe-Kupxroda u
TEIIONPOBOAHOCTH.

CrannoHapHBbIi IEpPEHOC TEMJIOTHI Yepe3 INIOCKUE U IMWIMHIpUYECKHe cTeHKH. CoueTaHne MEXaHU3MOB
nepeHoca TeroThl (TEIIONPOBOAHOCTH, KOHBEKINH, U3JTy4EHUs).

KoHnBekTHBHBIN NIEpeHOC TEIIOTHI. be3pasMmepHsble nepemenHble — uncna Hyccensra, Ilexine, [panaras,
['pacroda, ®ypre. PacueT k023G HUIIMEHTOB TETIIOOTA4H MPU BHIHYKIEHHON U €CTECTBEHHON KOHBEKITHH.

TenmooOMeH npu u3MeHeHHM arperaTHoro cocrosiHus. Konnencanus mapos. ®opmyna Hyccenbra.
TenooOMeH npu KUTIEHUU.
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PannantHsiil TemnonepeHoc. Bzaumuoe unydenue tes. PainaHTHO-KOHBEKTUBHBIN IIEPEHOC TEIIOTHI.
Pacder notepp TEIIOTHI anmapaTtaMu B OKPYXKaIOLIYI0 CPely U TEIUIOBOW M30oisAnud. OCHOBHOE ypaBHEHHE
TEIIONEepe adHn.
2.3._Tenyonepeaya B MOBEPXHOCTHBIX TEIIOOOMEHHUKAX.

Tennonepenaya B MOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX. AJTUTHUBHOCTh TEPMHUECKUX COMPOTHBIICHHM.
Cpennstis nrxynias cuia rerionepenay. OnpeneseHne cpeaHen ABMKYIIEeH CHIIBI B alaparax pasjIndHbIX
KOHCTpYKUMH. B3aumMHOEe  HampaBlieHME  JIBW)KEHMS  TEIUIOHOCUTeNed. Pacuer  moBepxHOCTH
TEII000MEHHUKOB.

Crioco0bl MoABOJA M OTBOJA TEIUIOTHl B XUMHUYECKOW TexHosoruu. TpeGoBaHus, NpeabsBIsieMble K
TerioHocuTessiM. O00rpeB BOISHBIM MapOM, BHICOKOTEMIIEPATYPHBIMU OPTaHUYECKHUMH TETUIOHOCUTEISIMH,
TOMo4HbIMH  ra3zamu. CnocoObl  3nmekrpooOorpeBa. OTBOJA  TEIJIOTHI  BOJOW, BO3AYXOM H
HU3KOTEMIIEPATYPHBIMU TEIIOHOCUTEIISIMHU.

TennooOMeHHbIe anmnapaThl; UX Kiaccupukaiys. OCHOBHbIE THUIIbI TOBEPXHOCTHBIX TEIIIOOOMEHHUKOB
(TpyOuaThle, MIacTUHYATHIC, amMaparbl C MEPEeMEUIMBAIOIIMMH YCTpoiicTBaMH M T.1.) CMecuTeIbHbIE
TEIIOOOMEHHUKHU: TPAJUPHU, KOHAEHCATOPbl cMelleHus. BbIOOp onTUMalnbHBIX KOHCTPYKLUH M yCIOBHI
AKCIUTyaTallil TEIIOOOMEHHBIX anmnapaToB. OCHOBHBIE TEHACHLUH COBEPIICHCTBOBAHUS TEIIIOOOMEHHBIX
anmnaparos.

Pa3znesn 3. Ilpomecchl M anmaparbl pa3jesieHHsi TOMOICHHBIX CHCTeM (OCHOBHBIE MacCOOOMEHHBIE
npoueccol).
3.1. OCHOBHBIE NOHATUS U ONPEJIeIEHUs B Maccolepeaye.

Knaccugukamus npomeccoB maccooOMeHna. OcHOBHbIE TOHATHS © onpeaeneHus. [Ipomecchl co
CBOOOJIHOM M (PUKCHPOBAHHOM rpaHUIlel pa3jena ¢a3 u ¢ pa3aeisaroniei Ga3bl Ieperopoakon (MeMOpaHoi).
Hocurenu u pactipenensemsie BemectBa. CriocoObl BRIpaKeHHS cocTaBa (as.

DU3UKO-XMMUYECKHE OCHOBBI MacCOOOMEHHBIX IPOLECCOB. PaBHOBECHBbIE YCJIOBHS U OIpe/eeHue
HampaBJIeHus TepeHoca BemecTBa U3 (azel B ¢a3y. Koadpoumments: pacnpenenenus. Ilonstie o
Maccolepeiaye 1 MaccooTaaue.

KoHneHnTpannonHoe moje, rpaJiueHT KOHIEHTPAIUY, OOIIMI U YIeIbHBIM MOTOK Macchl. MoeKyspHas
b dy3us B KUIKOCTAX, ra3zax (mapax) U TBEP/bIX TeNax.

3.2. MexaHU3MBbI IepeHOCa MACCHI.

YpaBHEHME HEPA3PBIBHOCTH JUISl IBYXKOMIIOHEHTHON CUCTEMBI.

JuddepenunansHoe ypaBHEHNE KOHBEKTUBHOTO IEPEHOCA MACChl B OMHAPHBIX CpeJiax.

Juddy3noHHBIN MOrpaHUYHbIN CI0M; MPOoPUIN KOHIIEHTpALUN U CKOPOCTEH B MOTOKAX.

Koadpunuments: Mmaccootnaun. OCHOBHBIE MOJIETbHBIE MTPEICTABICHHS O MEXaHU3ME MAaCcCOOTAAUH.

MonenupoBanue KOHBEKTUBHOrO MaccooOMeHa. Yucna Hyccenbra, [lekne, [Ipanarns, @ypee u ap., ux
(Gu3NYeCKUi CMBICI, aHAJIOTMHM C TEIJIOBBIM I000MEM NPUMEHUTENBHO K ra3aM U JKUIKOCTSIM. Pacuer
KO3(PUIIMEHTOB MaccooTAauyd B ammaparax pa3jiMyHbIX TUIOB [0 YPaBHEHUSM C Oe3pa3MepHbIMU
NEePEMEHHBIMH.

Macconepenaua. OcHOBHOe YypaBHeHHe Maccomnepenaud. CooTHOIIEHHE Mexay KodhduuueHTamu
Maccornepeayd M MacCOoOTHauM, aJJUTUBHOCTh JIU((PY3MOHHBIX conpoTuBiaeHU. WHTeHcHpuKanus
Maccolepeiayy IyTeM BO3ACUCTBHSI Ha TMMUTHPYIOILYIO CTAIUIO.

BnusiHue ycnoBuil (TemmepaTypbl, JaBi€HMs, KOHIIEHTpAlMil) Ha HallpaBJIEHHE MaccolepeHoca Ha
npuMepax abcopOIuK; MPUHLIUIIBI BEIOOpa aOCOPOSHTOB.

3.3. ®a3oBoe paBHOBECHE.

MarepuanbHblii  0ajlaHC HENPEpPHIBHOIO YCTAHOBMBIIETOCS Ipollecca MNpPU pas3iMyHBIX Crocobax
BBIpaXXEHHS COCTaBOB (a3 U MX PACXOJI0B; YpaBHEHUS pabOYUX JTUHHM.

[IpenenpHble KOHIIEHTPALMU paclpeaessieMOro KOMIIOHEHTa B OTJAroIel M u3BiIeKarome ¢aszax ans
IMPOTUBOTOYHBIX MpPOIECCOB. MakcUMaabHO BO3MOYXKHAsl CTEMEeHb W3BIEUYEHUS, MUHUMAIbHBIA U
ONITUMAJILHBIN PAacXO0/Ibl U3BJIEKAIOLIEH (ha3bl.

3.4. Metoabl pacuéra pa3MepoB MacCOOOMEHHBIX KOJOHHBIX alllapaToB.

Pacuer momepeuHoro cedeHus (Iuamerpa) KOJIOHHBI; IPEAEIbHO JIONMYCTHMAasi M SKOHOMHUYECKH
ONTUMAJIbHAs! CKOPOCTHU CIUIOIIHOMN (ha3bl.

PanmoHanbHbIf  BRIOOP B3aWMHOTO HAampaBlieHHs JABWKEHHs a3 M OpraHu3alud IOTOKOB B
MaccOOOMEHHBbIX amnmnaparax. Pacder MacCOOOMEHHBIX MpPOLECCOB W amnmapaToB ISl CUCTEM C OJHUM

84




pacripenenseMbM KOMITOHEHTOM. OCHOBBI pacueTa BHICOTHI MaCCOOOMEHHBIX aIlapaToB C HEMPEPHIBHBIM U
CTYNEHUYAaThIM KOHTAKTOM (ha3. /[Ba OCHOBHBIX METO/a pacyeTa: Ha OCHOBE KO (PUIMEHTOB Macconepeaun
Y Ha OCHOBE IOHATHS TEOPETUUYECKOM CTyneHu paszaeneHus. IloHATHe yncia eqUHUL] EPEHOCAa U BBICOTHI
enuHunbl nepeHoca. dakrop Macconepepaun. CpeaHss [BMXKyILAs CHia Maccornepenadyu. BiusHue
IPOJOJIBHOTO IEpEeMEIINBaHMs Ha CPEIHIO JBIKYILIYIO CHIly Maccornepenauyu. Ilponenypa pacuera,
OCHOBaHHasi Ha OOBbEMHBIX Ko3(duuueHrax maccomnepenauu. I'papuueckuil M aHATUTUYECKHH METOJbI
pacuera.

PacueT BbICOTBI MAaCCOOOMEHHBIX alapaToB CO CTYIEHYAThIM KOHTAKTOM (ha3. DPPEeKTUBHOCTb CTYIIEHU
o Mapdpu. CBsa3p uncia enuHuil nepeHoca u jgokanpHoro KIIJI crynenn mo Mapdpu. YucneHHsiii pacuer
«OT CTYIIEHH K CTYNEHH» M ero rpaduyeckas HHTEPOPETAHs C UCIOIb30BAHUEM «KUHETHUECKOW JIMHHMY.
VYuer ctpykTypsl notokoB u KIIJ] Tapenku. OcobeHHOCTH pacueTa TapenbyaThiX KOJIOHH HAa OCHOBE IOHATHS
TEOPETUYECKOM Tapenku. Uncio AeHCTBUTEIbHBIX U TEOPETHUECKUX TapeloK. D(P(PEeKTUBHOCT TapPEIIKH.

PanyoHanbHblii  BHIOOP B3aUMHOIO HAampaBiIeHUs JBUXKEHHUA (a3 U OpraHuM3allud IOTOKOB B
MacCOOOMEHHBIX ammaparax.

3.5. AGcopbuus.

OO0mue TpUHIUIBI YCTPOWCTBA W KJIACCHU(HUKAIMS amlapaTroB Ui MacCOOOMEHHBIX IPOLIECCOB B
cuctemax "ra3(map)-kuakocts". OcoOeHHOCTH KOHCTPYKIUH abcopOepoB.

OcCHOBHBIE THITBI U 00JIACTH TPUMEHEHHS a0COpOEpPOB: HACAIOUHBIC M TapeIbuaThle KOJOHHBI, allapaThl
CO CIUIOLIHBIM M CEKLIMOHUPOBAaHHBIM 0apOOTaXKHBIM CJI0EM, allapaThl ¢ JUCIIEPrUPOBAHUEM KUIKOCTH.

Cxembl  a0COPOITMOHHO-IECOPOITMOHHBIX YCTAHOBOK C BBIJICJICHHEM W3BICYCHHOTO KOMITOHCHTA H
pereHepanueit abcopOeHTa (JecopOrueil pu MOBBIIIEHHOM TeMIIepaType, HOHUKEHUEM AaBICHHS, OTAYBKOM
MHEPTHBIM HOCUTEIIEM).

3.6. Juctmnnsanus. Pextudukanus.

Paznenenue nuctumsnuent )KUIKUX TOMOT€HHBIX CMECE U CKMIKEHHBIX ra30B; 00J1aCTH IPUMEHEHUS U
0COOEHHOCTH NMPOBEJICHUS IPOLIECCOB IIPH PA3IMYHOM JIaBIECHUU.

ITapoXHIKOCTHOE paBHOBECHE JUIsl CHCTEM C IOJHOM M OTPAaHUYEHHOM B3aUMHOM PaCTBOPUMOCTBIO U €r0
BJIMSIHME Ha BO3MOXKHOCTb PAa3J/IeIeHUs] KOMIIOHEHTOB JUCTHUISILIMOHHBIMUA MeToAaMu. Pacuer paBHOBecus
JUTSL MACAJIbHBIX OMHAPHBIX CMECEH.

[Ipocras u (pakuuoHHAs NEperoHka; neperoHka ¢ aeduiermanueil. MarepuanbHblii OanaHc, pacder
BBIXO/1a IPOJYKTA U €r0 CPEJHET0 COCTaBa MPH MeperoHKe OMHapHbIX cMeceill. CXeMbl YCTaHOBOK. TernsioBbie
0asaHChl U pacyeT pacxo0B TEIJIOHOCUTENEH JUIsl THX MPOLIECCOB.

Pextudukanus. ®u3nko-xuMU4ecKre OCHOBBI U OCOOCHHOCTH YCIOBHM MPOBEAEHUS MporieccoB. CXeMbl
YCTAHOBOK JUIsI HENpephIBHOM M mNepuoaudeckoil pekTudukanuu OWHApHbIX cMeceid. OcoOeHHOCTH
yCTpOMCTBA ammaparoB (HacaJO4YHbIX M TapeibyaTblX KOJIOHH) M BHIOOpAa pEXHUMOB HX pabOThl MpuU
pexTuduKanuu (o cpaBHEHMIO ¢ abcopO1ueii). OcoOOEHHOCTH YCTpOICTBa M BapUaHThl pabOThI HCHIapUTENeit
u 1eerMaTopos.

MogenupoBaHue M pacyeT IMPOLECCOB U amMapaToB NpPU HENpPEepbIBHONW pEeKTHU(UKALUMU OMHAPHBIX
cucteM. OCHOBBI YHCIIEHHOTO U IpadoaHaIuTHYECKOro MeToJ0B. MaTepuanbHblil Oananc. Paboune nuHuM.
OnpeneneHre MUHUMAIbHOTO U pabouero (iaerMoBoro uymcia. TemmoBod OalaHC M pacyeT pacxoioB
TerioHocuTeneil. [IpuHIUIBI TEXHUKO-3KOHOMUYECKOM ONTUMU3ALIMU MIPH pacuere pabodero ¢uierMoBoro
qucia, pa3MepoB ammaparypsl U 3HepreTuueckux 3arpar. OCHOBBI pacyeTa TapenbyaTblX W HacaJO4YHbIX
peKTU(UKAIIMOHHBIX KOJIOHH.

Paznen 4. Ilpomeccsl ¥ anmaparbl pasfe/eHHsI TeTEPOreHHBIX CHCTeM (OCHOBHBIE
rHApOMeXaHuYecKHe MPOoLecchl).

4.1. Pazyienenue reTeporeHHbIX cucreM. OCHOBHBIE TOHATHUS M METOJIbL.

Knaccudukanus >KUIKUX W Ta30BbIX T€TEPOT€HHBIX CHCTEM: CYCHEH3WH, SMYJIbCUU, IEHbI, IbLIH,
TyMaHbl. MaTepuanbHbIi 6ajaHCc MPOIECCOB pa3zeNieH s FeTePOreHHBIX CUCTEM.

Onenka 3(hPpexKTUBHOCTHU U BBIOOP ONTUMATIBHBIX ITPOLIECCOB U allIapaToB I pa3/IeIeHHs] Te€TePOreHHbIX
CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

Paznienenue >KMOKUX M Ta3oBBIX CHCTEM B IOJIE CHJI TshKecTU. Pacuer ckopoctelt cBOOOIHOrO U

CTECHEHHOI'0 OCaX/ICHUs TBEP/bIX YaCTHI] IApOOOPa3HOM U OTIMYHBIX OT Hee (OpPM B TOJIE CUIIBI TSKECTH.
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IIpoueccsl OTCTauBaHUs U YCTPOMCTBO aIIIapaToB Pa3AciICHUs CYCIICH3UM, SIMYJIbCUN U NbUIe. Pacuer
MOBEPXHOCTU OCAXIEHUS W TPOU3BOJUTEIBHOCTH OTCTOMHHMKOB. YCTPOHMCTBO M JEHUCTBUE IMKIOHOB
(MpocThIX U 6aTapelHBIX), THAPOLUKIOHOB.

4.3. TeueHue *UAKOCTH YePe3 HETIOABUKHBIC 3€PHUCTHIC U IICEB/IO0KHMKEHHbIE CIIOU.

3HavyeHrEe THIPOAMHAMUKU 3€PHHCTBIX CJIOEB B Ipoleccax (UIBTPOBAaHUS, TEIJIO- U MaccooOMeHa,
reTepOreHHoro karanusa U Ap. OCHOBHBIE XapaKTEPUCTUKHM OTUX CIOEB: JUCIEPCHOCTb, YZACIbHAs
IIOBEPXHOCTh, IIOPO3HOCTh, 3KBUBAJICHTHBIN JUaMETp KaHajoB. PacyeT ruapaBiIMdecKkoro CONpOTHUBIICHUS
cios. I'mapaBinuueckoe CONPOTHBIIEHHE CJIOEB HACAZAOK MPOMBIIUICHHBIX Macco- M TEII0O0OMEHHBIX
anmnaparos.

Pexxumbl TedeHMsI NOTOKOB B HAcaJ04HbIX KOJOHHAaX. ['MiapaBiMuecKkoe CONpPOTUBIECHHE, SBICHMS
IIOJIBUCAHHS, 3aXJI€ObIBaHUS M UHBEPCUU (a3 U pacyeT COOTBETCTBYIOIUX CKOPOCTEH.

['maponvHamMuKa TICEBJOOKMKEHHBIX (KUISIIUX) ciioeB. OO0MacTb NPUMEHEHUS TICEBIO0O0KIKCHHS.
OcCHOBHBIE XapAaKTEPUCTUKU IICEBIOOKMKEHHOIO COCTOSHMA. l'mapasimdeckoe compoTuBieHue. Pacuer
CKOpOCTEH TCEeBIOOKIKEHUSI U CBOOOJHOTO BUTAHUS, BBICOTHI NCEBAOOKMKEHHOTO cios. OIHOpOIHOE U
HEOJHOPOAHOE ICeBAOOKMKEHNE. OCOOEHHOCTH ICEBIOOKIKEHHsI MONUAUCIIEPCHBIX cioeB. [IHeBMO- u
TUAPOTPAHCIIOPT 3EPHUCTBIX TBEPBIX MaTEpUAIIOB.

4.4, ®uibTpoBaHKUE CYCHIEH3UN U OUUCTKA ra30B OT MbUICH.

Crienudrixa OBEJCHNUS OCAIKOB KaK 3E€PHUCTHIX CJIOEB: CKMMAEeMbIe W HEC)KMMaeMble OCaIKu. Buabl
(GMIBTPOBAIBHBIX Teperoposok. MakTopel, BAMAIOMME Ha CKOPOCTh (GUIbTpoBaHUS. PUIBTPOBaHUE MpPU
IIOCTOSIHHOW ~ CKOpPOCTH  (QUIBTPOBaHUS. OKCHEPUMEHTAJIbHOE ONpEAE/IEHUE KOHCTAHT YpaBHEHUS
¢uibTpoBanus. Knaccudukauus u ycTpoiCTBO OCHOBHBIX TUIIOB HENPEPHIBHO U EPUOINYECKH paOOTAIOLINX

GMIBTPOB ¥ GPUABTPYIOUINX HEHTPHPYT.
4. O0beM y4eOHOI TUCIUNIHHBI.

Beero Cemectp
Buj y4eOHoii padoThI > 6
3 AKkan. 3 AKajn 3F AKkan

q, . 4. . 4.
OO611ast TpyA0EMKOCTh JTUCITUTUTHHBI 12 432 6 216 6 216
KonTakTHasi padoTa - ayAuTOpHbIE 45 160 18 64 2.7 9%
3aHATHA
Jlexnun 1,8 64 0,9 32 0,9 32
JIaGoparopusbie padotsl (JIP) 0,9 32 - - 0,9 32
[Tpaktuueckue 3ansatus (I113) 1,8 64 0,9 32 0,9 32
CamocrosiTejibHasi padoTa 55 200 3,2 116 2,3 84

CaMocTosATENbHOE N3YUEHUE PA3/IETIOB 5.5 200 3.2 116 23 84

JIUCLUTUINHBI
Buabl KOHTpOJIA:
JK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTa - mpoMeKyTodHast 0.8 0,01 0.4 0,01 0.4
aTTecTalus 2,0
[ToaroToBKa K 9K3aMeHY 71,2 0,99 35,6 0,99 35,6
Bua uTOroBOro KOHTpoJIs: JK3aMeH JK3aMeH
Beero Cemectp
Buj yuyeonoii padoTni > 6
3E Actp. 3E Actp. 3F Actp.

q, q, q,
OO6m1ast TpyA0€MKOCTh JTUCITUTUTHHBI 12 324 6 162 6 162
KonTakTHas padora - ayanTopHbIe 4.5 120 1.8 48 2.7 72
3AHATUA
Jlexun 1,8 48 0,9 24 0,9 24
JlaboparopHbie padboTs (JIP) 0,9 24 - - 0,9 24
[Tpaktuueckue 3ansatus (I113) 1,8 48 0,9 24 0,9 24
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CamocTosiTe1bHAs1 padoTa 5,5 150 3,2 87 2,3 63

CaMoCTOsATETIbHOE U3YUCHHUE Pa3/IeiioB 5.5 150 3.2 87 23 63

JACLIUIUTHHBL

Buabl KOHTpOJIA:

9K3aMeH 2,0 54 1,0 27 1,0 27

KonTakTHas paboTa - IpoOMEKyTouHas 0.6 0,01 0.3 0,01 0.3
aTTecTalus 2,0

[ToaroToBKa K 3K3aMeHy 53,4 0,99 26,7 0,99 26,7
Bua uTOroBoro KOHTpoJIs: IK3aMeH IK3aMeH

AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIIHHBI

«O01Ias XuMH4YecKas TeXHOJOT s

1. eab AMCHUIVINHBI — JOPMUPOBAHUE 3HAHUI B 00JACTH pean3aluu XUMUKO-TEXHOJIOIHYECKUX
IPOIIECCOB C YYETOM (U3UKO-XMMHUYECKHX OCOOCHHOCTEH MPOTEKAIONIIMX PEaKIMid, BEIOOpa ONTUMAIbHBIX
YCIOBUH peaau3yeMbIX IpPOLECCOB, BblOOpa H(PQPEKTHUBHBIX PEAKTOPOB, NPHOOPETEHHS HABBIKOB B
COCTAaBJICHUM MAaTEPUAIBHBIX M TEIUIOBBIX OaJlaHCOB, B pacyere IPOLECCOB U PEaKTOPOB Ha OCHOBE
MaTeMaTHYeCKOro MOJICIMPOBAaHUs, IOJy4eHHUs 3HaHUH B oOjacTu pa3paboTKM 3HeprocOeperaroIux
XUMHUKO-TexHoJoruueckux cucreM (XTC), 0e30TXOAHBIX M MAJIOOTXOJIHBIX TEXHOJOTMIl Ha IpuMeEpe
COBPEMEHHBIX MPOU3BOJICTB.

2. B pe3ysibTare n3yueHus JMCUUIJIMHBI 00y4AIOUIUIACS JOJIKEH:

Obaadoams clieqyOmUMU KOMIETCHIIMSIMA U UHAUKATOPAMU UX JOCTUKECHUS:
I1K-1.4, IIK-1.5, IIK-1.6.

3namey:

— OCHOBBI TEOPUU XUMUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOZOJIOTHIO UCCIIEIOBAHNS B3aUMOJCHCTBUS XUMUYECKUX ITPEBPALLICHUN U SIBJICHU ITEpeHOca Ha
BCEX MacCHITa0OHBIX YPOBHSIX;

— METOJIUKY BbIOOpa peakTopa U pacdyéra npolecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE MTPOLIECCHI U PEAKTOPBI XUMUUECKON 1 OMOTEXHOJIOTUY;

— OCHOBHBIE NPUHIUIIBI OPTaHNU3AIMA XUMHUYECKOTO MTPOU3BOJICTBA, €0 UEPAPXUYECKYIO CTPYKTYpY,
METO/Ibl OIIEHKH 3((EKTUBHOCTH MTPOU3BO/ICTBA;

— OCHOBHBIE XMMHYECKHE TPOU3BOJCTBA.

Ymemn:

— paccuuTaTh OCHOBHBIE XapAKTEPUCTUKN XUMHUUYECKOTO MPOLIECCa;

— BBIOpATh paliOHAIBHYIO CXEMY IIPOM3BOJICTBA 33JAHHOT0 IPOAYKTA;

— OLICHUTh TEXHOJOTMYECKYIO 3P PEKTUBHOCTH TPOU3BO/ICTBA;

— BBIOpaTh 3¢ (HEKTUBHBIN THI peaKkTopa;

— IPOBECTH pacyeT TEXHOJIOTMUECKUX ITapaMEeTPOB AJIs 3aJaHHOTO ITPOLIECCa;

— OIIPEEUTh MapaMeTpbl HAWIy4llleld OpraHu3aliuy Mpolecca B XMMHUUECKOM PEaKkTope.

Braoemy:

— MeToAaMH aHaiu3a d3PEeKTUBHOCTH pabOThl XUMHUECKUX POU3BOCTB;

— METOZAMHM pacyeTa M aHaJIu3a MIPOLECCOB B XUMUYECKUX PEAKTOpaX, ONPEAEICHUS
TEXHOJOTHYECKUX ITOKa3aTelIeH;

— METOJIaMH BbIOOpa XUMUYECKHUX PEaKTOPOB.

3. KpaTkoe conepskaHue JUCHUILINHBI:

Pazgen 1. Xumunueckasi TEXHOJIOTUSI 1 XUMHYECKOe MPOU3BOACTBO.

1.1. OcHOBHBIE onpeAeIeHUs] M MOJI0KEHHS.

Xumudaeckasi TeXHOJIOTHs. O0BEKT XUMHUECKOU TEXHOJIOTHU. MeXKOTpacieBOr XapakTep XUMHUYECKON
TEXHOJOTHHU. Pa3BUTHE XUMHUUYECKUX IMPOU3BOACTB M XUMHUYECKOM TEXHOJOTMU. MECTO XUMHUUYECKON
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TEXHOJIOTUM B MPOMBIIIICHHOW chepe M METOJO0B XMMHUYECKON TEXHOJOTHMH B HEXMMHYECKHX OTPACIIX
MPOMBINUIEHHOCTH. CHCTEMHBIN aHAIN3 CIOKHBIX CXEM U B3aMMOJIEHCTBHUI JIEMEHTOB CXEMBI — IMIOHATHE U
coziepkanue mMetoja. dusnueckoe 1 MaTEMaTHUECKOE MOJIETMPOBAHUE, ONIPEIECIIEHUE U OCHOBHBIE TIOHATHS,
UX MECTO B MHXEHEPHO-XMMHUYECKHX MCCIEIOBaHUSAX U pa3paboTkax. MecTo M 3HAUY€HHWE HATYpHOTO U
BBIYMCIUTENHHOTO 3KciepuMenTa. Coziepkanue 1 3a7jauu yaueOHOoro Kypea.

1.2. Xumn4eckoe mpou3BOJACTBO.

[lonaTHe 0 XMMHYECKOM IMPOU3BOACTBE. MHOrO(YHKIIMOHAIEHOCTE XUMHUYECKOTO TPOM3BOJCTBA.
OO0mass cTpykTypa XUMHUYECKOro Mpou3BOACTBa. OCHOBHBIE MOACHCTEMBl XHMHYECKOIO MPOU3BOJICTBA.
OCHOBHBIE TEXHOJIOTMYECKUE KOMIIOHEHTBI XUMHYECKOT0 MPOU3BO/ICTBA.

KauecTBeHHBIE W  KOJIMYECTBEHHBIE II0KA3aTE€IM XHWMHUYECKOTO IPOM3BOJACTBA: TEXHOJOTHYECKUE,
SKOHOMHUYECKHE, IKCILUTyaTalluOHHBIE, COL[UAJIbHBIE.

1.3. CpIpbeBble pecypcehl, BOJa ¥ SJHEPrusi B XHMHYeCKOM IIPOM3BO/ICTBeE.

Krnaccudukanus ChIpbeBBIX PECYpCOB IO pa3iIWYHBIM MpH3HaKaM — (a30BOMY COCTOSHHUIO,
IIPOUCXOXKIECHNUI0, UCTOUYHUKAM. MuHEpaabHOE Chipbe (PyAbl M IOJIE3HBIE HCKOMAEMBIE), OpraHUYECKOe
PUPOJIHOE ChIphe (TOPIOYHME HCKOMAaeMble), PaCTUTEIBHOE U >KMBOTHOE ChIpPhE, BTOPUYHOE ChIpbE — HUX
UCTIOJIb30BaHUE M IMyTH mepepaboTku. OCHOBHBIE CIOCOOBI MEPBUYHON 00pabOTKH ChIpbs (oOoramieHue,
OUHMCTKA, MOATOTOBKA K TPAaHCHOPTUPOBKE U mnepepadorke). [loHsATHE, CYyIIHOCTh U MPUMEPHI yrIyOJeHus
UCIIOJIb30BaHUs ChIPbsi, KOMOMHUPOBAHHUS TPOU3BOJCTB U KOMILIEKCHOM MepepadOTKH ChIPbSL.
3HaueHUEe M HCIIOJIb30BaHHWE BOJBI B XUMHUYECKHX Npou3BoACTBaX. Mcrtounuku Bonbl. TpeOGoBaHus K
TEXHOJIOTHYECKOU 1 ObITOBOM BoJie. [IpoMblliuieHHas! TOATOTOBKA BOJBI U METO/BI €€ OUUCTKU OT MPUMECEH.
OcHOBHBIE METOJBI KOHTPOJII KadyecTBa BOJbl. ODKOHOMHS BOJIOIMOTPEONIEHHST B TMPOHU3BOJCTBE.
Bo10060pOTHBIE CUCTEMBI.

Buibl 1 UCTOYHUKY SHEPTUU B XUMUYECKOU MPOMBIIITIEHHOCTH. MaciTaObl OTpeOIeHUs U CTIOCOOBI
YMEHbILIEHUsI 3Heprerudyeckux 3arpar. CylIIHOCTb U MPUMEPhl PETeHEpalUyd U PEKylepaluu SHEPrHH.
DHEProTeXHOJIOTHYECKHUE CUCTEMbI. BTOpUUYHbIE SHEPreTUYECKUE PECYPCHI.

Pa3nea 2. Teopernueckue 0CHOBbI XMMHYECKHX NPOLIECCOB H PEAKTOPOB.

2.1. OcHOBHBbBIE ONpeIeIeHUs U MOJI0KEeHHU.

OU3NKO-XMMUYECKHE 3aKOHOMEPHOCTH XHMHYECKUX TMPEBPAIICHUH — CTEeXHMOMETPUUYECKHUE,
TepMOJMHAMUYECKUE, KUHeTHUeckue. [loka3arenn XMMHUYECKOro NMpeBpalieHus — CTENEHb MpPEBpalleHMs,
BBIXOJ] MPOJIYKTa, MHTETpajibHas U JuddepeHIranbHas CelIeKTUBHOCTH, CKOPOCTH PEAKIMU U MpPEeBpallieHus
pEareHToB.

2.2. XumMu4ecKue npoieccol.

Omnpenenenne. Knaccudukanuss XUMUYECKUX MPOLECCOB MO PA3IUYHBIM MPU3HAKAM — XUMHYECKUM
(BUI XUMHUYECKON peakliy, TEPMOJUHAMHYECKHE XapaKTEPUCTUKHU, CXeMa IIPEeBpaIleHnii) U (pa30BbIM (YU CIIO
U arperaTHoe cocTosiHue ¢as).

I'omorenHsIit XxuMuyeckuit nmpouecc. OnpeneneHyre U NpuMepsl. BiusHue XuMU4eCKUX NMPU3HAKOB U
yCIOBUH MPOTEKaHUs Mpoliecca Ha ero nmokazatenu. CrocoObl MHTEHCU(PUKAIUH.

[TonsaTue onTuManbHbBIX TeMiepaTyp. ONTUMabHBIE TEMIIEPATYPHI I 00PATUMBIX M HEOOPATUMBIX 9K30- U
SHIOTEPMHUUYECKUX PEAKIIHI.

['eTeporennslii (HEKaTaTUTUYECKUN) XUMHUECKUi miporiecc. Onpenenenue u npumepsl. CTpyKTypa
npoliecca U ero cocrasistonme (cragun). HabGnronaemas ckopocTh XUMUYECKOTo mpespatienus. Obmactu
(pexuMbl) MPOTEKAaHUsI POIECCa, TUMUTHPYIOIIAs CTAHSI.

I'eteporeHHplii XUMHUYECKH mporece '"ra3 (KUAKOCTh) - TBepaoe". OOOCHOBaHME, MOCTPOCHHUE U
aHAJIW3 MaTeMaTU4YecKol Mojenu uid peakuuid ropeHus (Mozenb "cxumaromascs cdepa") u
TOIIOXUMHUYECKON (Mozenpb "c HeB3aummopaencTByroumm siapoM"). Habmromaemast cKopocTh MpeBpalieHus,
BpeMsl MpEeBpallleHus U IyTH UHTeHCU(DUKAIIMY JUTs pa3IMYHbIX 00JacTel MpoTeKaHus Mmpolecca.

I'eteporeHHbIi XUMUYECKHH TpoIiecc "ra3 (KUAKOCTh) - KUAKOCTh". OOOCHOBaHUE, MOCTPOCHHUE U

aHaJIM3 MaTeMaruyeckoil Moaenu. Habmogaemasi CKOpocTh MpeBpallieHus u 00JacTi MPOTEeKaHUs Mpoliecca.
[Tyt nHTeHCUUKALINMY IS PA3IMYHBIX PEKUMOB IMIpoIiecca.
Karanutnueckuii nmporecc. Onpenenenue, kiaccudukaius, ITpuMepsl. [ eTeporeHHbIi KaTaau3 Ha TBEPAOM
karanu3atope. OOOCHOBaHHE, MOCTPOSHHUE W aHAIM3 MaTeMaTHYeCKOW MOJENHM Ha KaTaIUTHYECKOU
MOBEPXHOCTH M B TOPUCTOM 3€pHE Karaiu3aTopa. Habmronaemass ckopocTh MpeBpalieHHss U o0iacTu
npoTekanus mporecca. CTemneHb HWCMONB30BAHUS BHYTpeHHEH moBepxHOCTH. [lyTwm wuHTeHcuUKanuu
KaTaJIUTHYECKUX MPOIIECCOB.

88



2.3. XuMHnuecKne peakTopsl.

Onpenenenre W Ha3HaYeHHE XMMHUYECKOTO peakTopa. PeakTopbl B XMMHUYECKHX M HEXUMHUYECKHX
oTpacisx MpoMbIuIeHHOCTH. (OO030p THUIMOB XHMHYECKHUX PEAKTOPOB, HUX CTPYKTYPHBIC DIIEMEHTBI
(peakunoOHHasl 30Ha, YCTPOICTBa BBOJA M BbIBOJA, CMELICHHS, pa3JelieHus M pacHpeesieHus MOTOKOB,
TEII00OMEHHBIC AJIEMEHTHI), OCHOBHBIC ITPOLIECCHI U SIBIICHUS B HUX.

CucremaTu3anus MpoueccoB B XMMHUECKOM pPEakTope Mo MacTady UX MPOTEKAHUS: XUMHYECKas

peaxIyst, XUMUYECKUI TPOLIECC B DIIEMEHTAPHOM 00beMe, IPOIIECCHl B PEaKIIMOHHOM AJIEMEHTE U B PEaKTope
B IIEJIOM, X B3aUMOCBSI3b M HEpapXHuecKas CTPYKTypa MaTeMaTHYeCKON MOJENU Ipolecca B peakTope.
[TpumepsI MpoIeccoB B pa3IMYHBIX BUIaX XUMUYECKUX PEAKTOPOB.
Knaccudukanus mpoueccoB B peakTopax IO pa3iHYHbIM IMpPU3HAKaM - BHUJ XHUMHUYECKOTO Ipoliecca,
OpraHu3aiysi MOTOKOB PEAareHTOB (CXeMa JBMIKCHUS PEreHTOB Yepe3 PpeakTop, CTPYKTypa IOTOKOB B
PEaKIMOHHON 30HE), OpraHM3alMs TEIUIOBBIX IOTOKOB (TEIIOBOM pEXHUM, CXeMa TeriooOMeHa),
CTallMOHAPHOCTH MpoIiecca.

O6ocHOBaHME ¥ TOCTPOCHUE MaTEMaTHUYECKONH MOJIETH MIPoLiecca B peakTopax pa3IMyHOro THUIa Kak
CHCTEMBl ypPaBHEHUH MaTEpUAIbHOTO M TEIUIOBOrO OajlaHCOB HAa OCHOBE JIAHHBIX O CTPYKTYypE IMOTOKA,
XUMHYECKHX MPEBPALEHUX, SBICHUSAX IIEPEeHOCa TETJIa U BEelecTBa U UX B3auMoaeicTeun. CucreMaru3anus
U KJIacCHU(HUKAIMI MATEMaTHIECKUX MOJIEIEH TIPOIIECCOB B PEAKTOpax.

N3oTepMuueckrue mporecchl B XMMHUYECKOM peakTope. BrusHue CTpyKTyphl MOTOKa (MAeambHOE
CMEIIICHWE M BBITECHCHHE), CTAlMOHAPHOCTH Tpoliecca (MIPOTOYHBIM W TIEPUOJUYCCKUN), MMapaMeTpOB H
YCIIOBUHM TMpOTEKaHHs Ipolecca (TeMIeparypa, KOHIIGHTpalus, aBJl€HHE, O00bEeM pPEaKIIMOHHON 30HBI,
BpeMsl), BUa XUMUYECKOM peakiuu (IpocTast U ciaoxHas, oOpaTtuMas U HeoOpaTHMasi) U €€ apamMeTpoB Ha
npodUIN KOHLIEHTpAlMi U MOKa3aTelu Mpollecca B peakTope (CTeNeHb MPEeBpaIIeHUs], BBIXOA MPOIYKTa,
CeJIeKTHBHOCTH mporecca). OcHOBBI pacuera mporecca B peakrope. CormocraBieHue 3(Q(eKTHBHOCTH
MPOIIECCOB B PEAKTOPaX, OMUCHIBAEMBIX MOJICISIMU HI€aTbHOTO CMEIICHUS U BHITECHEHUS.

HewnzorepMuyeckne mporecchl B XUMHUYECKHX peakTopax. OpraHu3amnusi TEIJIOBBIX ITOTOKOB H
PEKMMOB B XUMUYECKUX peakTopax. Pacnpenenenue temnepaTypbl, KOHIIEHTPAIMHI U CTETIEHU MPeBpaIleHUs
B PEAKTOPE B PEKUMAX HICATHHOTO CMEIICHUS U BBHITECHEHHS, alnabaTHIeCKOM | ¢ TertoooMeHoM. CBsi3b
TEMIIEpaTyphbl U CTENECHU MpeBpalieHus B aanabatuyeckoM mpoiecce. COmocTaBieHne ¢ U30TEPMUUECKUM
pexxuMoM. YUCIIO ¥ YCTOWYMBOCTD CTAIMOHAPHBIX PEKMMOB B PEAKTOPaX UICATHHOTO CMEIIICHUSI.

2.4. IIpoMbILICHHBbIE XMMHYECKHE PEAKTOPBI.

Ha KOHKpeTHBIX mpuUMepax NPEeIMETHO PaCcCMATPUBAIOTCS IMPOMBINIICHHBIC PEAKTOPBI IS
MPOBEJICHUS TOMOTE€HHBIX, T€TEPOTeHHBIX M KaTATUTUYECKUX MPOIIECCOB — TUITBI PEAKTOPOB, KOHCTPYKTHBHBIE
XapaKTEPUCTHKH U 0COOEHHOCTH pEeKHUMa, 00JIaCTH MCIIOIb30BAHMS.

Pa3nen 3. Xumnyeckoe Nnpou3BoACTBO, KAK XUMHUKO-TEXHOJIOTHYECKasi CHCTEMA.

3.1. CTpyKTypa u onucaHue XUMHUKO-TEXHOJIOTHYECKOH CHCTEMBI.

XuMHYecKoe MPOU3BOJICTBO Kak XUMHKO-TexHonorudeckas cucreMa (XTC). Ilonsitue cucreMsl u
XTC. CocraB XTC: anemeHTsl, CBs3H, ojicucTeMbl. DneMeHTsl X TC, kitaccudukaims mo BUy MpOIecCoB U
Ha3Ha4yeHHto. TexHojorumdeckue cBs3u sneMeHToB XTC (moroku). IlocnemoBarenbHasi, mapaiienbHas,
pa3BeTBIEHHAsA, TOCIEI0BATEIbHO-00BOAHAs (Oaiinac), oOpaTHas (pElMKII) TEXHOJOTUYECKHe CBsi3u. Ux
CXEMBbI ¥ Ha3HauCHHUE.

Onucanne XTC. Bunsl moneneit XTC - onucarenbHbie U rpadguueckue. OnucarenbHble MOJETH -
XUMHYECKas cCXeMa 1 MaTeMatuueckast Mozens. [ padpuueckue Moaenu - QyHKIMOHANbHAS, TEXHOJIOTHYECKas,
CTPYKTYypHasi ¥ Ipyrue (CrenuanbHbie) cxembl. HazHaueHne, mpuMeHeHHe 1 B3aUMOCBSI3b MOJIETICH.

3.2. Anamm3 XTC.

[Tonstue, 3amaun u pesynbTaThl aHamm3a XTC - cocrosane XTC, MarepuaiabHBI M TEIMIOBOU
OanaHChI, TOKA3aTEIH XUMHYECKOTO TIPOU3BOICTBA.

CsoiictBa XTC Kkak cuCTEMBI: B3aUMOCBSA3aHHOCTb PEXUMOB JJIEMEHTOB, Pa3INYUe ONTUMAIBHOCTH
3JIEMEHTA OJIMHOYHOTO U B CUCTEME, YCTOWUHUBOCTD U CYLIECTBOBAHUE CTALMOHAPHBIX PEKUMOB U JP.

MarepuanbHbIi U TETIOBOH OamaHChl. MeToIMKa COCTaBICHUS M pacdeTa MaTepUaIbHBIX M TETJTIOBBIX
6amancoB XTC u ee moxacucteM. OcoOeHHOCTHM pacueTa OamaHCOB B CXeMax C penukioM. Dopmbl
MpeICTaBICHHS OaaHCOB (TabIUIIBI, AMArPaMMBI H JIp.).
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MarepuanbHblii  0anmaHc [UIs MacCOOOMEHHBIX M PEaKIMOHHBIX 3JEMEHTOB. Vlcrosb30BaHue
CTEXUOMETPUYECKUX, TEPMOAMHAMHYECKUX U Mex(]a3HbIX OalaHCOBBIX cooTHomeHu. CreneHpb
HCII0JIb30BAHUS CHIPHEBBIX PECYPCOB.

OHTAJBIIUAHBINA, SHEPTETHUYECKUH (IO TOJHON SHEpruM) U 3Kcepreruueckuit 6amancel u KII. Ux
COIIOCTaBJIEHUE U HCNOJIb30BaHue B aHanu3e XTC.

3.3. Cunre3 XTC.

[Tonstue u 3amaun cunre3a XTC. OcHoBHble 3Tamnbl pa3padorkun XTC. Ponp maremarnyeckux u
3BPUCTUYECKUX METOJIOB.

OcHoBHble KOHUenuuu npu cuHre3e XTC: mojiHOe MCIONIB30BAHUE CHIPHEBBIX M 3HEPreTUYECKUX
peCypcoB, MUHUMH3AIUS OTXO0B, ONTUMAIIEHOE UCIIOJBL30BaHUE anmapaTtypsl. X conep:kaHue u criocoObl
peanuzauuu. KomMOMHMpOBaHHBIE MPOU3BOACTBA, COBMEILEHHBIE IMPOLIECCHl, BTOPUYHBIC IHEPreTHUUECKUE
pecypchbl, JIHEProTEXHOJOTHYECKHE CHucTeMbl, nepectpauBaembie XTC, 3aMKHYThlE, MaJIOOTXOJIHbIE
MIPOU3BOJICTBA - UX MOHATHS, OCOOEHHOCTH U IIPUMEHEHHE.

OpHOpOJHBIE TEXHOJIOIMYECKHE CXEMBbl: CHUCTEMa pEKYINEepaTHBHOIO TEIUIOOOMEHa, CHCTEMa
paszieeHuss MHOTOKOMIIOHEHTHOM CMecH, cucTteMa peakTopoB. OCHOBBI NOCTPOEHUS HMX ONTHUMAIbHOU
CTPYKTYpPBI

Pa3znea 4. [IpomblnieHHbIe XUMHYECKHE MPOU3BOACTBA.

XUMHYECKHE TPOU3BOACTBA PACCMATPHUBAIOTCS MPEAMETHO KakK peaju3alus HU3YYCHHBIX
TEOPETHUYECKMX OCHOB XHMMHKO-TEXHOJOrmyeckux nmnporeccoB u XTC, KoHuenuumid MOCTPOCHUS
BbIcOKOA(Q(hektrBHOH XTC. OCHOBHOW aKIEHT JelaeTcsl Ha (PU3UKO-XUMHYECKHE OCHOBBI KOHIICTIIIHU
MOCTPOEHUS TEXHOJOTHUUYECKOW CXEMBbI MPOU3BOJCTBA U €ro nojcucteM. IIpon3BoACTBO cepHOUM KHUCIOTHI.
[IpousBoncTBo ammuaka. [IpousBoacTBo a30THOM KucnoTHL. IIpon3BoacTBO cTHpOIIA.

Pa3zpnen 5. CoBpeMeHHbIe TEeHACHIMN B PA3BUTHH XUMHYECKOI TEXHOJIOTMH.

Tekymiee COCTOSIHUE XWUMHUYECKOW TIPOMBIIUIEHHOCTH B MHpPE M TEHJICHIMH €€ pPa3BUTHSL.
[lepcnekTUBHBIE HCTOYHUKU ChIpbd W d3Hepruu. Kiacrepuszanuss XUMHYECKOW MPOMBILIICHHOCTH.
CoBmerieHHble mporecchl. ['mOKHe M mepecTpauBaeMble TEXHOJIOTMYECKHE cxembl. HoBble XHUMHKO-
TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI MOTy4YeHUs MpoAyKTOB. HaHoTeXHOMOTHSI.

4. O0bém y4eOHOM TUCHUITUHBI:

O0beM TMCUMTLTHHBI
Buj yueOHoit padoThI Axan. | Acp.
3E
u, 4,

O01mas TpyA0eMKOCTb 1Y CHUILTTHHbI 7 252 189
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSL: 2,67 96 72
Jlexuun 0,89 32 24
[Tpaktuyeckue 3anstus (I13) 0,89 32 24
JlabopaTtopusie padoTs (JIP) 0,89 32 24
CamocrosiTesibHas padora 3,33 120 90
CaMOoCTOSATEIbHOC U3YYICHHE PA3/ICIIOB IUCITUTIIHHBI 3,33 120 90
Bua konTpoJs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — MpOMEXYTOUYHAs aTTeCTalHs 1 0,4 0,3
[ToAroToBKa K 3K3aMeHY 35,6 26,7
Buja uTOroBOro KOHTpoOJIst JIK3aMeH

AHHOTaUUs padoyeil NPOrpaMMbl JUCUMUILIIHHBI
«CucreMbl ynpaBjieHHsl XUMHUKO-TEXHOJIOTHYECKMMHU MPOI[ECCAMM)
1. Heab aucOMmIMHBI — JaTh 0a30Bble 3HAHHWS 10 TEOPUU CHUCTEM YIPaBICHUS XHUMHKO-

texHojornyeckumu mpoueccamu (CY XTII), npuButh HaBblkM M yMeHHsa aHanus3a cBoicTB XTII, kak
00BEKTOB YIPABJIECHUS U IPAKTUUECKOTO IPUMEHEHUSI TEXHUYECKUX CPEJICTB yIPaBICHHUS.
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2. B pe3yabTare u3yyeHusi JUCHUIIMHBI 00Y4AKOIIHIiCS JOIKEH:

O6ﬂa0amb (01 (21474302000 500705 KOMIICTCHIIUAMU U HHAUKATOpaMH UX JOCTHUIXCHUA .
TK-1.7, TIK-1.8, TTIK-1.9.

3uame:

— OCHOBHBIE [TOHSATHS TEOPUH YIIPABICHUS;

— CTaTUYECKHUE U TMHAMUYECKHE XapaKTePUCTUKU OOBEKTOB YIIPABIICHUS;

— OCHOBHBIE BU/IbI CUCTEM aBTOMaTHUecKoro ynpasieHus (CAY) u 3aKk0HbI peryJInpOBaHus;

— tunoBsie CAY B XMMHUYECKOW TPOMBIILICHHOCTH;

— METO/Ibl ¥ CPEACTBA U3MEPEHNUSI OCHOBHBIX TEXHOJIOIMUECKUX apaMETPOB;

— ycroitunBocth CAY;

— OCHOBHbIE NOHATUS O HenuHEeHHbIX CAY, penedHBIX CHCTEMax, JIOTMYECKHX alropuTMax
YIPABJICHUS, AIAITUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPABJICHUS.

Ymemn:

— OIpeeNsATh OCHOBHBIE CTATHUECKUE U JUHAMUYECKUE XapaKTEPUCTUKU OOBEKTOB YIIPaBJICHHUS,

— BpIOMpPATh pallMOHAIbHYIO CUCTEMY PETYJINPOBAHMS TEXHOJIOTMYECKOI0 IIPOLECcCa;

— OLIeHUBaTh ycTOMYuBOCTh CAY;

— BpIOMpaTh KOHKpPETHBIE TUIIBI IpUOOpoB At AuarHoctuku XTI

Braoemy:

— MeToJaMM TEOPUM aBTOMATUYECKOTO PpEryJupoBaHUs, OpraHU3alud U pacuéra CHCTEM
ONTUMAJIBHOTO YIIPAaBJIEHUS MPOLIECCAMH XUMHUECKOW TEXHOJIOTHH.

3. KpaTkoe conep:kaHue JUCHUILINHBI:

Pazgen 1. OcHoBHBIE NOHATHS YIPABJIEHHS] XUMHKO-TE€XHOJIOTHYeCKHMH MPOLECCAMU.

3HaueHue aBTOMATUYECKOTO YIpPaBICHMS] s Pa3BUTUS XUMHYECKOH IPOMBIIIJIEHHOCTH.
Oco6eHHOCTH YyIpaBIeHU XUMUYECKUM MPEANIPUITHEM U XUMUKO-TEXHOJIOTHYECKUM MpoLeccoM. TeXHUKO-
HIKOHOMHYECKUH A (EeKT BHEPEHUS aBTOMATU3UPOBAHHBIX CUCTEM YIIpaBJeHHs. PoJb cucTeM ynpaBieHHs B
oOecrieyeHUH 0€30IMaCHOCTH XHMMHYECKOTO IPOU3BOJCTBA M OXpaHbl OKpyKaromied cpenbl. OCHOBHBIE
TepMHHBI U ompeneneHus. Mepapxus ynpasnenus. OCHOBHbIE NMPUHLMIIBI ynpaBieHus. Knaccudukanus
cucteM ynpasieHuss @yHkunoHanbHas cTpykrypa CAY. [Tokazarenu kauecTBa yrpaBJICHHUS.

Paznen 2. OcHOBBI TEOPHH ABTOMATHYECKOT0 YIIPaBJIEHUS.

Marematnueckne wmonenn CAY. [lunamuueckue xapakrepuctuku CAY. Hcenonb3oBanue
orepanMoHHoro ucuncienus st ananuza CAY. Tunosele TuHaMUYecKHe 3BeHbs. BpeMeHHbIe 1 YacTOTHBIE
XapaKTePUCTUKH. DKBUBAJICHTHbIE TPe0Opa30BaHUsl CTPYKTYPHBIX CXeM. Y CTOHYMBOCTDH JHHEHHBIX CAY ¢
oOpatHol cBs3bt0. Knaccuduxanus 1 oCHOBHbIE CBOMCTBAa OOBEKTOB YIpaBiieHUsA. MeTo/bl onpesesieHus
CBOWCTB 00BEKTOB ynpaBieHus. OCHOBHbIE 3aKOHBI pETryIUpOBaHUs. PerynsaTopsl Ha OCHOBE UCKYCCTBEHHBIX
HellpoHHBIX ceTeil. LludpoBeie u pobacTHblEe cucTeMbl ynpaBieHHs. BpiOop 3akoHa peryiaupoBaHUs U
OIIpelIeJICHUE ONTUMANIBHBIX IIapaMETPOB HACTPOUKHU IIPOMBILUIEHHBIX PETYIISATOPOB.

Pa3znes 3. U3MepeHHe TEXHOJIOTHYECKUX TAPaMeTPOB XMMHUKO-TeXHOJIOMMYeCKOro npouecca.

l'ocynapcTBeHHass cuUCTeMa MPOMBIIUIEHHBIX NPHOOPOB M CpeAcTB aBToMaru3anuu. OCHOBHBIE
TEPMHMHBl M ONPEIEIICHUS METpoJIoTHH. Mertoabl u3MmepeHuil. CpencTBa M3MEPUTEIBHOW TEXHUKH, HX
CTaTMuYecKue U JuHamuueckue cBoiicTBa. [lorpemHoctu uzmepenuit. CrnocoObl nepeaaun nHGoOpMauu Ha
paccrosinue. Opranuzanus aucraHUMoHHON nuarHoctuku XTII. M3MepeHne OCHOBHBIX TEXHOJIOTHMYECKUX
IapaMeTpOB: JABJIEHUSA, TEMIIEPATYPhl, pacXoda U KOJUYECTBA, YPOBHS JKUJIKOCTH U CBITYYMX MaTE€pPHAJIOB,
cocTaBa U (PU3NKO-XUMHUYECKUX CBOWCTB BEILIECTB.

Pasnen 4. OcHOBbI NPOEKTHPOBAHMS ABTOMATHYECKMX CHCTEM YNPABJCHUS XMMHKO-
TE€XHOJIOTHYeCKMMHU NPOLeCCAMH.

OcoGennoctu ynpasinenusi XTII. PerymupoBaHue OCHOBHBIX TEXHOJIOTHUYECKUX MapaMeTpPOB:
pacxoja, JaBiieHus, TemnepaTypbl, ypoBHs, PH. Texuuueckue cpenctBa CAY. OCHOBHbIE Pa3HOBUIHOCTH
YIOPABJSIIOIUX ~ YCTPOMCTB. THIBI, XapakTEpUCTUKH M PACYET HCIOJHUTEIBHBIX MEXaHU3MOB U
peryaupyoomux opraHo. OdopmieHHe NPOEKTHOTO 3aJaHus Ha aBTOMATH3alMIO TEXHOJOTHYECKOTO
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nporiecca. Beibop Touek u3MepeHus, KOHTPOJIS, YIPaBISIEMbIX [MapaMEeTPOB U YIIPABIISIFOIINX BO3/ICHCTBUM.
CranmapThl U yCIIOBHBIE 0003HAauUEHUS ISl TeXHOJOru4eckux cxeM. OcHoBHble cBegeHusi 060 ACY TII B
xumuueckoi npomelnuieHHOCTH. [Ipumepst ACY TII B xuMudeckoil mpoMbIIeHHOCTH. OCHOBHBIE BBIBObI
1o kypcy. CoBpemenHnblie TeHieHIu B pazButun CY XTII.

4, O0béM yueOHOH TUCIHUIIINHBI:

O0beM TUCHUILTHHBI
Buna yueOHoii padoThl Axax, | Acip.
3E
q. q.

O0mas Tpy10eMKOCTh TUCIHILJIHHBI 5 180 135
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlexnun 0,433 16 12
[Tpaktuueckue 3ausrus (I113) 0,433 16 12
JlabopaTtopusie padoTs (JIP) 0,433 16 12
CamocrosiTesibHas padoTa 2,67 96 72
CaMOCTOSITeJIbHOE U3YUYEHUE PA3/ICJIOB IUCITUTIIIMHBI 2,67 96 12
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAILIHS 1 0,4 0,3
[ToAroToBKa K SK3aMEHY 35,6 26,7
Buj1 HTOroBOro KOHTPOJISt IK3aMeEH

AHHOTANUsA padoyeid MPOrpaMMbl JUCUUILIIMHBI
«MopaeanpoBaHue 3HepPro- U pecypcocéeperalmmx npoueccoB»
1 Heap AucuMmiiMHbl — npruoOpeTeHne 0a30BBIX 3HAHUHM MO OCHOBHBIM pasjieliaM Kypca, a TaKkKe
YMEHUH U MPAKTHYECKUX HABBIKOB B 00JIACTH MOJICIIMPOBAHUS SHEPTO- U peCypcocOeperarmImx mporeccos,
UCIIONIb3YEMBIX MPU PELICHUN HAYYHBIX U MPAKTUYECKUX 3a]1ad.

2. B pe3yabTare u3y4eHus JMCHUIIMHbBI 00y4YaKOIIMIicCs JOIKEeH:
Obaaoams creayomUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTIOCTHIKEHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.6; OIIK-2.9; I1K-3.1; TIK-3.2; TIK-3.3
3namey:
® METOABl IOCTPOEHMSI AMIMPUYECKUX (CTATUCTHUECKUX) U (DPU3MKO-XUMUYECKUX (TEOPETUUYECKHX)
MOJIEJIEN XUMUKO-TEXHOJOTUYECKUX ITPOLIECCOB;
e MeToAbl MISHTU(UKALUU MaTEeMAaTUYECKUX OMNMCAHUI TEXHOJOTHYECKUX MPOLIECCOB HAa OCHOBE
HKCIIEPUMEHTANbHBIX JIaHHBIX;
® METOAbl ONTUMH3ALMH XUMHKO-TEXHOJOIMUYECKHX MPOLECCOB C NMPUMEHEHUEM SMITMPUYECKUX /WU
(U3UKO-XUMHUECKUX MOJIEIIEH;
Ymemy:
® [IPUMEHATh W3BECTHBIE METOJbl BBIYMCIMTEIBHONH MaTEeMAaTUKW M MaTeMaTHYECKOW CTAaTUCTHKH IS
pelieHnsT KOHKPETHBIX 3a7ad pacyera, MOJCIUPOBaHMS, HACHTU(DUKAIMM U ONTHUMH3ALUU TPU
UCCIIEIOBaHUH, TIPOSKTUPOBAHUH U YIIPABICHUH MIPOIIECCAMU XUMHUECKONW TEXHOJIOTHH
® CIIOJIB30BaTh B CBOEH IPAKTHUYECKON AESITEIBbHOCTU Ul JOCTHKEHUS 3THUX II€JIEH U3BECTHBIE MAaKEThI
MPUKIAIHBIX TIPOrpaMM.
Braoemy:
® MeTOJAaMM MaTeMAaTUYEeCKOH CTAaTUCTHKH JJIsi OOpabOTKM pe3yJbTaTOB AaKTHBHBIX M IAaCCHBHBIX
HKCIIEPUMEHTOB
® METO/JaMHU BBIYMCIUTENBHON MaTeMaTUKU AJis pa3pabOTKU U peau3alii Ha KOMIBIOTEpax alropuTMOB
MOJICIIUPOBAHUS, MACHTUPHUKAIIMHA U ONTUMU3ALNN XUMUKO-TEXHOJIOTHYECKUX MTPOIIECCOB;

3. Kparkoe comepxxanue Q11 CHUIITTHHbBI
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Tema 1. OcHOBHbIE TIOHATHS.

OCHOBHBIE TPUHIIUITB KOMITBIOTEPHOTO MOCIUPOBAHUS XUMHUKO-TEXHOJIOTHYeCKHX mporeccoB (XTII).
MaremaTnueckue SMIMPUYECKUE W MaTeMaTU4YecKue (PU3UKO-XMMHUYECKHE MOJEIU U KOMITBIOTEPHOE
MOJICJINpOBaHUE. JleTepMUHUPOBAaHHbIE W BEPOATHOCTHBIE Maremarudeckue wmonenu. Ilpumenenue
METO/I0JIOTUH CUCTEMHOI0 aHaJIM3a IS PElIeHUs 3a/1ay MoienupoBanus. [I[puMeneHre NpuHIrIa «4€pHOTO
AIMKa» MpU  MATEMaTHUYECKOM  MOJEIUMPOBAHUU. ABTOMATU3UPOBAHHBIE CHUCTEMBI  IPUKIATHOU
uHpopmatuku. Mepapxuueckas CTPYKTypa XUMHYECKHX MPOU3BOJCTB M MX MATEMaTHYECKHX MOJECICH.
[IpuMeHeHre KOMIIBIOTEPHBIX MOJENEH XMMHUYECKHX MPOLECCOB I aHajdu3a, ONTHUMHU3alUU U CHHTE3a
XUMHUKO-TEXHOJIOTHUECKUX cucTeM. OCHOBHBIE ITPUEMBI MATEMATUYECKOTO MOACIIUPOBAHUSA: SMIIMPUUECKHUIA,
CTPYKTYPHBIN ((DU3UKO-XUMUIECKHI) 1 KOMOMHUPOBAHHBIN (TeopeTnueckuii). [locTpoeHne cTraTH4ecKuX U
JTUHAMHUYECKHX Mojenei. Pemenue mpsMbix 3amad. [IpoeKTHBI W MOBEPOYHBIN (OLICHOYHBIM) pacyer
nporeccoB. Pemenne oOpaTHbIx 3ana4. [lapamerpudeckast U CTpyKTypHasi UACHTU(DHUKAINS MaTEMAaTHIECKIX
Mojesield. Y CTaHOBJIEHUE AJEKBATHOCTH MaTreMaTH4ecKux Monened. CrpaTerusi npoBEIEHHS PACUETHBIX
MCCJIEI0BAHUI ¥ KOMIIBIOTEPHOTO MOJICIIMPOBAHUS PEAIBHBIX TIPOLIECCOB.

Paszgea 1. [locTpoeHue SMIUPUYECKUX MO/IeJIeil XUMHKO-TEXHOJOTHYeCKUX MPOIecCOB.

Tema 1.1. @opMyJIHPOBKA 32/1a4i ANNPOKCUMANMM JAHHBIX JUJISl ONMCAHUS JIKCIHEPUMEHTAJbHbIX
3aBHMCHMOCTE W IOJYYeHHS MIUPHYECKHUX MoJeJieil mpoueccoB. Buasl KputepueB anmnpokCUMaliu.
Kpurepnii MeTo1a HAMMEHBIINX KBaApaToB. Pelienne 3a1auu anpoKCUMALUN JJI1 HEJIMHEWHOW U JIMHEMHOU
no mnapameTpaMm Mozened. MaTtpuuyHas (OpMyNIHMpOBKa 3a/laddl amnMpOKCHUMAlUU. AHAJIUTHUYECKUN U
AITOPUTMUYECKUN TOIXOBI IJIsi PEHICHUS 3a/1auyd alMpOKCUMAIMK I JTUHEWHBIX M JIMHEAPU30BAHHBIX
Mo/ieJield METOJ0M HAUMEHBIINX KBAPaTOB.

Tema 1.2. HopmajbHblii 3aKOH pacnpeaejeHusi i1 BEKTOPHBIX CJAVYAWHBIX _ BEJUYUHBI U
onpejejieHHe UX YMCJIOBbIX XaPAKTEPUCTHUK. MaremMaTueckoe OKUJAaHUE U IUCIIEePCUs ISl BEKTOPHBIX
CIIy4alHbIX  BEIMYMH. /JIUCIIEpCHOHHBIM M KOpPpEIsAUMOHHBIM  aHanmm3. [lomsatua  pucnepcuun
BOCIIPOM3BOANMOCTH U aJIeKBaTHOCTH, a TakKKe - OCTaToyHOW aucrepcuu. OmpenerneHrne BbIOOPOUHBIX
KOA(PUITMEHTOB KOPPEISAIUU U KO3 (HUIIMEHTAa MHOXKECTBCHHON Koppemsiui. CTaTHCTUISCKUI TOIX0 K
OTIpEeIeNICHUIO OIMINOOK U MOTPEIIHOCTEH B SKCIIEPUMEHTAIBHBIX TOYKAX U3MEPEHUH.

Tema 1.3. PerpeccoHHbIii U KOPPeISINUOHHBIN aHAIN3 JUIS NOCTPOEHUSI IMIIMPUYECKUX Mojieseil Ha
OCHOBE JIAHHBIX NACCMBHOI0 JKcnepumeHTta. [lonstus ¢yHkuuu ortkiuka u (aktopoB. OCHOBHbBIE
JIONYIIIEHUS PErPECCUOHHOTO U KOPPEJISIHMOHHOIO aHalin3a. Kpurepun npoBepKu OJJHOPOJHOCTH TUCIEPCHUH.
Br16op BuIa ypaBHEHU perpeccuu, a Takke omnpeseneHrne KodhQHUIMeHTOB perpeccu U X 3HaYUMOCTH C
ucrnosb3oBanueM kpurepus CtoroaenTa. [Iporeaypa uckitoueHuss He3HAYMMBIX KO3 (OUIIMEHTOB PErpeccuu.
Ornpezenenne aeKBaTHOCTH PErPECCUOHHBIX MOJIENEN ¢ MOMOIIbIO Kputepusi duiiepa.

Tema 1.4. OcHOBHBIC IOJIOKECHHUS] TEOPUU ILJIAHUPOBaAHHUA YKcnepuMeHTOB (1): moaHbIi GakTOpHLINH
kcnepuMenT (ITPI) u 00padoTka ero pe3yabTaToB. ONTUMaAIBHBIE CBOWCTBA MAaTPUILIBI TUIAHUPOBAHUS U
CBOMCTBO opToroHanbHOCTH. OmnpeneneHue KodQQGUIMEHTOB MoOJeleld, UX 3HAYMMOCTH U IPOBEpKa
aJIeKBaTHOCTH ypaBHEHUSs perpeccuu. CBONCTBO poTaTabeabHOCTH MOTHOTO (PAKTOPHOTO IKCIIEPUMEHTA.
Tema 1.5. OcHOBHBbIE T10JIOKE€HUSI TEOPUM IJIAHUPOBAHMSA JIKcnepuMeHTOB (I1): opToroHajbHbIH
LCHTPAJIbHBIH KoMno3uuuoHHbiii miad (OLKII) skcnepuMeHTOB M 00padoTKa ero pe3yjibTaToB.
OOGecnieyeHre OPTOTOHATBLHOCTH MaTPUIIBl TJIAHUPOBAHHS M OMNPEICICHHE BEJIMYMHBI 3BE3HOTO IUICUa.
Omnpenenenne K03PPUIMEHTOB MOJEIN, UX 3HAYUMOCTU M OLIEHKA aJICKBAaTHOCTH YPaBHEHHs PETPECCUU.
PacuetHoe BhIUMCIIEHHE KOOPAMHAT TOYKH ONTHMYMa (IKCTpEMyMa).

Tema 1.6._OnrumMmu3anusi IKCHEPUMEHTAJbHbIX MCCIEA0BAHUI ¢ npuMeHeHneM Metona bokca-
Buiibcona. OCHOBHBIE TOAXO/IbI K ONTUMHU3ALUH SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUI. DKCIIEPUMEHTAIBHO-
cratucTuyeckuit meron. CrTpaTerusi JBIKEHUS K ONTUMyMY IeneBoil (yHkuuu (PyHKIMH  OTKIHKA)
TPaIUCHTHBIM MeTOAOM. KpuTepun NOCTHKEHHS «ITOYTH CTAIIMOHAPHON 00JacTH» W METOAbl YTOUYHCHHUS
MOJIOKEHHUS OMTUMATBLHON TOUYKH B (PAKTOPHOM MPOCTPAHCTBE.

Pazgea 2. [locTpoenue GpU3NKO-XMMHUYECKUX XUMHKO-TEXHOJOTHYECKUX MPOLECCOB.

Tema 2.1 Jranbl _MaTeMaTH4YeCKOr0 MoAeaHpPOBaHusi. DOpMyIHpOBKa THUINOTE3, MOCTPOCHUE
MaTEeMaTUYeCKOT0 OMUCaHUs, pa3padoTKa MOJEIUPYIONIETO aJropuTMa, MPOBEepKa aeKBaTHOCTH MOJETH U
UACHTU(DUKAIIS UX TTapaMeTPOB, PACYETHBIE UCCIEAOBAHUS (BRIYUCIUTEIBHBIA SKCIIEPUMEHT).

Tema 2.2 CocTaBJjieHHe CHCTEM YPABHEHH MaTEMaTHYECKOI0 ONMCAHMS IIPOLECCOB U pa3paldoTka
(BbIOOP) AJITOPUTMOB _MX pelleHWs. BIouHbId MPUHIUIT NOCTPOEHUSI CTPYKTYPHBIX MAaTEMAaTHYECKUX
Mojieneil. O000IIeHHOe ONKCaHue IBMKEHUS MOTOKOB (a3 B ammaparax ¢ MOMOIIBIO0 THAPOIMHAMHUYECKUX
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MOJIEJIEH, YUUTBIBAIOIINX COCPEJOTOUEHHBIE U PaCIIpPeIeICHHbIE NCTOYHNUKH BELIECTBA U SHEPTUHU (TEILIOTHI).
JlokaJlbHBIE MHTEHCUBHOCTH MCTOYHHMKOB BEILECTBA M TEIUIOTHI B MIOTOKAX, COOTBETCTBYIOIINE Pa3IMYHBIM
¢u3uKo-xuMHUYeckux mporeccaM. OCHOBHbIE THUIBI YpaBHEHHH MaTEeMaTH4YECKOTO OIUCAaHHUS XUMHKO-
TEXHOJIOTUYECKUX IPOLECCOB — KOHEUHbIE, OOBIKHOBEHHbIE NU(QepeHnranbable U uddepeHnnanbHble
YPaBHEHHUS B YaCTHBIX ITPOU3BOIHBIX.

Tema 2.3 Maremaruyeckoe MOACJMPOBAHME CTANMOHAPHBIX M JAWHAMHYECKHX PEKHUMOB
THAPABJIMYECKHX MPOLECCOB B TPYOONPOBOAHBIX CHCTEMaX, I100aJbHble M [1eKOMIO3MIIMOHHbBIE
MeTO/Ibl PEHICHUSI CHCTEM HeJHHEHHbIX YPABHCHUH, 2 TAK/Ke ABHbIC H HesIBHbIC METO/Ibl YHCACHHOI0
pellleHUus1 __CUCTeM O00BIKHOBEHHBLIX au(pdepeHunalbHbIX _ypaBHeHMid. CocTaBiieHUE ypaBHEHMI
MaTeMaTHYECKOro onucanus npouecca. [locrpoenne nHPOPMAITMOHHBIX MaTPHIl MATEMaTHYECKHX MOJIEIeH
JUIs BBIOOpaA OOIIEro ajropuTMa pelieHus — MOJCIIMPYIOILEro alroputMa. Peanu3zanus anropuTMoB peLeHUs
HEJIMHEHHBIX U OOBIKHOBEHHBIX U depeHInanbHbIX ypaBHeHUH. Onrcanue craiimoHapHbIX pexnuMoB X T11
C IPUMEHEHUEM CHUCTEM JIMHEHHBIX W HEJIMHEHHBIX ypaBHEHUH. MTepanMOHHBIE alrOPUTMBI PEILEHUS.
[Ipumenenne MeToAOB MpOCTHIX uTepanuii 1 Heiotona-Padcona mist momyuenust pemenus. [IpoGiema
CXOOUMOCTH Ipouecca pemeHus. JIeKOMIIO3MIMOHHBIA METOJ PEIICHUS CIOKHBIX CHUCTEM KOHEYHBIX
ypaBHeHmid. [locTpoenne MHGOPMAMOHHON MaTpHUIlbl JUIsl BBIOOpa ONTUMAIBHOTO AITOPUTMA PEIICHHS
3agaun. [loHsaTue xecTkocTH cucTteM IU(QepeHIUalbHbIX YPAaBHEHUH U KPUTEPUHU KECTKOCTH. SIBHbIE
(ObIcTpBIC) M HEsiBHBbIE (MEIJICHHBIE) METOJbI pemieHus. Metoasl mepBoro (Merox Jiiepa), BTOporo (
MOIUGUIMPOBAaHHBIE METO/bI Diepa) U yerBeproro nopsaaka ( meron Pynre-Kyrra). Onenka TouyHOCTH
METOIOB — OmMOOK ycedeHus. [lepexomHble OIMMOKM W OMIMOKK OKPYIJICHHS NpPU YUCICHHOM
UHTErpupoBaHuM U depeHanbHbIX ypaBHeHHH. Cioco0bl o0ecnieueHnsl CXOQUMOCTH pEIeHUs 3a/1a4H.
[IpumeHeHne HESBHBIX METOAOB ISl PEIICHUS JKEeCTKUX CcHcTeM auddepeHInalbHbIX YpaBHEHU.
Omnpenenenus mara MHTEIPUPOBAHMS HUTEPALMOHHBIM MeTonoM. MetonoB Kpsnka-Hukonbscona (meron
Tpaneuui).

Tema 2.4 MaremaTH4yeckoe MOACJMPOBAHNE CTAIMOHAPHBIX PE;KUMOB IPOLECCOB TelJIONepeaaun
B ILUIACTHHYATHIX ¥ 3MEeBHKOBBIX TelJI1000MeHHHUKAX. MaremaTHueckoe ONMCAHHUE IPOLIECCOB C
IPUMEHEHHEM MOJIeel MJIeaIbHOrO CMELIEHHUsS M BbITeCHeHMs. BbIOop M rpaduyeckoe mpeicTaBieHHE
QIrOpUTMOB penieHus. IIpuMeHeHne CTaHAapTHBIX METOJOB BBIYMCIMTEIBHON MAaTEMaTUKH Ul pELICHUS
3az1a4.

Tema 2.5 MatemaTuyeckoe MoaeJTHPOBAHNE CTAIIMOHAPHBIX PE:KMMOB _IPOLECCOB Teluionepeaayu B
NPAMOTOYHBIX ¥ NPOTHBOTOYHBIX TPYOUYATHIX TENI000MEHHUKOB, pemieHue 3aaaun Komu u kpaeBoi
3aa4¥___NpM__ MHTEIPHMPOBAHWM _ CHCTeM _ OOBIKHOBeHHBIX auddepeHuNaNbLHBIX YPABHEHUI.
MareMaTruecKkoe ONKUCAHKUE MIPOLIECCOB C IPUMEHEHUEM MOJIEIIEN UICalIbHOTO BBITECHEHM. Pelienne 3anaun
Komm u xpaeBoit 3agaun. [IpencraBieHue alropuTMOB BBIYMCICHUN B BHUJE MH(DOPMALIMOHHONW MaTpHUIIbI
CHCTEMBbl ypaBHEHUH MaTeMaTHUECKOro OMMCaHUs U OJI0K-cXeM pacueToB. Maremaruueckoe onucanue X111
C TPHUMEHEHUEM CHUCTEM OOBIKHOBEHHBIX Ju(depeHInaNbHbIX ypaBHeHUH. OmnucaHue O0OBEKTOB C
pacnpenieIeHHbIMHA B MPOCTPAHCTBE NapaMerpamu. GopMynMpoBKa Ha4aJIbHBIX U KPaeBbIX YCIOBUH 3a]ad
pemieHus. YucieHHbIM anroputM 1-ro mopsaka ans pemenus 3anaud Komum. Merton «mpucTpenku» uist
peLIeHUs KpaeBOH 3a1a4yH.

Tema 2.6 MartemaTuyeckoe MoJeJMPOBAHME CTAIMOHAPHBLIX PEKHMOB IPOLECCOB B peaKTopax ¢
Memajgkoi. OnucaHne MHKPOKMHETUYECKHMX 3aKOHOMEPHOCTEH IPOTEKAaHHs IPOU3BOJIBHBIX CIOMXKHBIX
XUMHYECKUX peakuuid B KUJIKOW (a3e Juisi MHOTNOKOMIIOHEHTHBIX cHcTeM. OrmpeaeneHue KIoUYeBbIX
KOMITOHEHTOB CJIOKHBIX XMMHUYECKHUX DEaKUUH C MPUMEHEHHEM METOAOB JMHEHHOW anredpsl - paHros
MaTpUIl CTEXHUOMETPUYECKUX KO (UIIMEHTOB peakuu. MaTemaTHueckoe OlMcaHue peakTOPHOTO Mpoliecca
¢ pyOamkoil uis NpOU3BOJBHON CXEMBI MPOTEKAHUS XUMHUYECKONW peakiuu. BbiOOp anropuTMoB perieHus
3aJjaud C IPUMEHEHHEM HH()OPMAIlMOHHOW MaTpHUIbl CUCTEMbl YpaBHEHUN MaTeMaTHUYeCKOro OMMCaHUs U
IPEeCTAaBICHUS AITOPUTMA PEIIEHUS C TOMOIIBIO OJIOK-CXEMBI pacueTa Mpolecca.

Tema 2.7 MatemaTnuyeckoe MOJeJUPOBAHNE HECTAIMOHAPHBIX PEKHMOB IPOLIECCOB B PEaKTOPax ¢
MelajaKoi. MareMarnuyeckas IIOCTAHOBKA 3a7add U1 PEaKLUU C MPOU3BOJBHON CTEXHOMETPUYECKOU
cxemoil. @opMysupoBKa 3anaun Komm — 3aaun ¢ HavaabHBIMHU YCIOBHAMHU. Pa3HOCTHOE IpencTaBlICeHHE
CHCTEMBbl OOBIKHOBEHHBIX TU(epeHInaabHbIX ypaBHeHUH. [locTpoenne nHGOPMAMOHHON MaTpHIbl IS
BbIOOpa anroputma penieHus. ['paduueckoe mpeicTaBlieHHE alropuTMa pelIeHUs B BHJE OJOK-CXEMBI
pacuera.
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Tema 2.8 MaTtemaTniyeckoe MOJEJUPOBAHNE CTAIIMOHAPHBIX PEKMMOB B TPYOUYATHIX PEAKTOPAX C
NPAMOTOYHBIM M IIPOTMBOTOYHBIM JIBHKEHUEM TEIIOHOCUTeIeil. MaremaTndeckasi MOCTaHOBKA 3a7a4d
JUIsL peaklMM C KOHKPETHOW CTeXHMOMEeTpuueckoil cxemon. @opmynupoBka 3amaun Komm — 3agaum c
Ha4yaJIbHBIMH YCJIOBUSIMM U KPaeBOM 3a/1auu — 3aJja4M ¢ KPaeBbIMM YCIOBUSMU. Pa3HOCTHOE IIpe/cTaBiieHue
cucteM OOBIKHOBEHHBIX au(pdepeHnuanbuelx ypaBHeHU#. llocTpoeHne WHGOPMALMOHHBIX MaTpUIl IS
BbIOOpa anroputMoB pemieHus. ['paduueckoe npeacraBicHUe aarOPUTMOB PEIICHUS B BUIE OJOK-CXEMBI
pacuera.

Tema 2.9 MaremaTnuyeckoe MOAEJIMPOBAHHME HECTALNMOHAPHBIX PEKMMOB IPOLECCOB B TPYOUYATHIX
PEAKTOPaX M YHMCJICHHbIC AJTOPUTMbI IMCKPETH3AUMHU JUIS PelIeHUusl cucreM auddepeHunanbHbIX
YPABHEHUI € YACTHBIMU MNPOU3BOAHBIMHU. MaremaTuyeckass NOCTAHOBKA 3aJayd ISl pPEaKUuu C
KOHKPETHOM CTEXHMOMETPUYECKOM cXxeMon. @DOpMylnMpOBKa HAYalbHbBIX W TPAHUYHBIX YCIIOBHM.
JuddepeHnnansabie YpaBHEHHS B YaCTHBIX TPOU3BOJHBIX - JIUTUNTHYECKOTO, MapabOIMYecKoro |
TUIEepOOTUYECKOr0 TUIOB. AJTOPUTMBI pEIIeHUs ypaBHEHUU mapaboiuyueckoro Tuma. MaTtemaruuyeckas
MOJEIb XUMHUYECKOTO NPEBPALIEHUS B HM30TEPMUUYECKUX YCIOBHUSX [JI HECTAllMOHApPHOrO Ipolecca B
TpyOUaThIX ammaparax ¢ y4eToM IMPOJOJLHOTO MEPEMEIINBAHUS U C IPUMEHEHUEM OHOIapaMeTpUIeCcKOn
muhYy3MOHHOW MOJACTU JUIsl OMHCAHHUS THUIPOAMHAMHYECKONH OOCTAaHOBKM B PEAKIIMOHHOM IOTOKE.
ANTOPUTMBI PEIlICHUS B BUJIE CUCTEM HETMHEHHBIX ypaBHEHUH, a TaKKe 0OBIKHOBEHHBIX AU(PepeHInaNbHBIX
YpaBHEHUH MEPBOTO U BTOPOTO MOPSIIKOB.
Tema 2.10 MatemaTH4eckoe MOJAeJMPOBAHME CTANMOHAPHBIX PEKHMOB IPOLECCOB HeNpPepPbIBHOM
MHOIOKOMIIOHEHTHOW  pekTHdukanum u  adcopObuum. MartemaTuueckoe ONMCAHHME Mpolecca
MHOTOKOMIIOHEHTHOU PEKTH(HUKAIMU B TapelbyaTod KoJoHHEe. MopaenupoBanue (Ga3zoBOro paBHOBECHUS U
mpolecca Maccorepeaadd Ha TapelikaX B MHOTOKOMITOHEHTHBIX CHCTEMaX. YUeT TEIUIOBBIX OaJaHCOB Ha
Tapenkax MpH MOJCIUPOBAHUU TpoIecca B PEKTU(DUKAIIMOHHON KOJIOHHE. J|eKOMMO3UIIMOHHBIN alrOPUTM
pacdera Tmporecca pPEeKTUPUKAMKU B KOJOHHOM ammapare. MaTeMaTHdecKoe OIHMCAaHHe Tpolecca
MHOTOKOMIIOHEHTHOU abcopOLny B HacaA0YHOU KoJoHHE. MoienrpoBaHue npoiecca MHOTOKOMITOHEHTHOU
Maccomepe1aun B CEKIUSIX HACAOUHON KOJIOHHBI. AJITOPUTM PEIICHUs KPaeBOM 3a1a4u sl MOJEITUPOBAHMS
nporecca abcopOuuK B HACAAOYHON KOJIOHHE.

Pa3nen 3. OcHOBBI ONTUMHM3ANMHA XUMHKO-TEXHOJOTMYECKHUX MPOIECCOB.
Tema 3.1 Pewmienue 32124  ONTHMMH3aUMHM ¢ TEPMOAWHAMHYECKMMH, TEXHOJOIrHYEeCKHMMHU,
IKOHOMMYECKUMHU, TEXHHMKO-IKOHOMUYECKHUMM H_JKOJOTHYeCKMMHU KPHUTEPUSIMH _ONTHMAJIbLHOCTH.
Ontumaneheie pecypcocbeperatomue XTII. Bpeibop kputepueB onTHUMambHOCTU (IENEBBIX (YHKIIHI).
dopMyIHpOBKa MHOTOKPUTEPHAIBHON 3a1aun onTuMu3anuu. OCOOCEHHOCTU PEIICHHS ONTUMH3AIMOHHBIX
3anad XTI mpu HaTMYKUK HECKOJIBKUX KPUTEPUEB ONTHMAIBHOCTH, OBPAKHOM XapaKTepe IeNIeBO (yHKITHH
Y HAJIMYUK OrpaHUdeHuil 1-ro u 2-ro poja.
Tema 3.2 AJITOPUTMBI _OJHOMEPHOW M _MHOTOMEPHOHM _ONTHMMM3aUMH. MeToabl CKaHUPOBAaHMUS,
JIOKAJIU3alMA SKCTPEMyMa, 30J0TOro cedeHus u yucen dubOoHauyM B Cliydae OJHOMEPHOW ONMTHUMU3AIIHH.
Metoabsl MHOTOMEPHOW ONTUMH3ALMU HYJIEBOTO, IEPBOIO U BTOPOro NOPpsAAKOB. CUMIUIEKCHBIE, Clly4yailHbIe
Y TPaIUEHTHBIE METOIbl MHOTOMEPHOU onTUMU3ai. Metos mrpadHbIX QyHKITUH.

3akiroueHue.
A. IlpumeHeHne KoMNbIOTePHbIX Mojeeil XTIl npu NpoeKTMPOBAHUM XMMHYECKHX NPOU3BOACTB — B
CAIIP. 3amaum cucteM apTromatuzupoBaHHoro mnpoektupoBanus (CAIIP) u crpykrypa cucrem
KOMIIBIOTEpHOTO npoekTupoBanus. WHdopmannonHoe wu wmartemarnueckoe oOecneuenue CAIIP.
ABTOMAaTU3UPOBAaHHOE MPOEKTUPOBAHUE C TPUMEHEHUEM KOMITbIOTEPHBIX Mojieneit X TII.
B. IlpuMenenne koMnbloTepHbix Moaeaed X TII npyu ynpaBjaeHNH TEXHOJOTHYeCKHMH NpoeccaMy — B
ACYTII. KomnerorepHoe monenupoBanue XTII B pexume peanbHoro BpeMeHH. CHCTEMBI IPSIMOIO
M (ppoBOro (KOMIBIOTEPHOT0) YIPABICHUS] TEXHOJIOTHYECKUMHU TMporieccamMu. OCOOCHHOCTH pean3aluu
KoMrbloTepHbIX Mojenedt XTIl B aBTOMaTU3MPOBAHHBIX CHUCTEMAX YIPABICHUS TEXHOJIOTMYECKUMU
nporeccamu (ACYTII).

4 O0beM yueOHO# JUCUMIIJIMHBI

O0BbeM TUCHUTLINHBI

Buna yueOHoii padoThl Akan. | Acrp.

4. 4.

3E
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O01mas TpyA10eMKOCTb IV CHUNTHHBI 4 144 108

KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 1,33 48 36
Jlexiuu 0,89 32 24
ITpaktrueckue 3ansatus (113) - - -
Jlaboparopusie pabotsl (JIP) 0,44 16 12
CamocrosiTeibHas padora 2,67 96 72
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3
2,67

CamocTOsITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 95,6 71,7
Bua uToroBoro KOHTpoJIs: 3a4er ¢ OLEHKOI

AHHoOTanus pado4eil mporpaMMbl JUCHHUIIIMHBI

«Pu3nyeckas KyJabTypa H CIOPT»

1 Heap aucuumimHbl — (QOPMHUPOBAHUE MHPOBO33PEHHS U KYIbTYPbl JIMYHOCTH, TPAKIAHCKOM
MO3ULIMH, HPABCTBEHHBIX KAay€CTB, UyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIILHOCTH B MPUHSTHH PEIICHUM,
CIIOCOOHOCTH HCMOJb30BaTh pa3HOOOpa3zHble (GopMbl (PU3MUECKOW KYNbTYpHI, CIOpPTa U TypuUsMa Ijs
COXpPaHEHHUS W YKPEIUJICHUS CBOETO 3J0pPOBbSI M 370POBbS CBOMX OJM3KUX B TMOBCEIHEBHOW XU3HH U
npohecCuOHATBHOM NeSTebHOCTH.

2 B pe3yabTare N3y4eHHs QMCUMILINHBI 00y4al0IIMIACH 10JI2KEeH:

Obaadame CIIeNYIOMAMA KOMICTCHIIMSIMHA U WHAUKATOPAMH UX JIOCTHIKCHUS:

VK-711,72,73,7.4

3namo:

- Hay4HO-TIPAKTUYECKUE OCHOBBI (DU3MUECKOM KYIbTYPHI U 3I0POBOT0 00pa3a KU3HU;

- BJIHMSHUE O3JOPOBUTEIBHBIX CHUCTEM (PU3NYECKOTO BOCIUTAHUS HA YKPEIJICHHUE 3J10POBbS,

npodunakTuky npodeccuoHaIbHbIX 3a00I€BaHN U BPEIHBIX TPUBBIYCK;

- CITOCOOBI KOHTPOJISI M OIICHKH (PU3WYECKOTO Pa3BUTHS U (PU3MUECKOHN MOATOTOBICHHOCTH;

- TMpaBWwiIa U CHOCOOBl IUIAHUPOBAHHWS WHIUBUIYAIbHBIX 3aHATHA pa3IMYHOM  IEIeBOU

HaIpaBJIECHHOCTH;

- UCTOPUIO (PU3UYECKON KYJIBTYpPHI U CIIOPTA, MPEICTABICHUE O 3HAYMMbIX CIIOPTUBHBIX COOBITHSIX HE

TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS, BAXKHEHUIIINE TOCTHXKEHHS B 00JIACTH CIIOPTA;

- cnoptuBHble Tpaauuuu PXTY um. /.M. MenneneeBa, IOMHUTH O NIOABUTaX CIIOPTCMEHOB B I'OJbI

Benukoit oreuecTBeHHOM BOWHBI 1941-1945 rT.

Ymemn:

- OIICP’KUBATH JIOJKHBIA YPOBEHb (PM3UUYECKOM MOATOTOBICHHOCTH 1 00eCTIeueHUs TTOJTHOLIEHHOM

COLIMATILHON U TPO(eCCHOHATBLHON AesITeNbHOCTH;

- WCIIOJIb30BaTh OCHOBBI (PU3MUECKOW KYJIBTYPHI JJIsI OCO3HAHHOTO BBIOOpPA 3/10POBhECOEpEraroninx

TEXHOJIOTUM C Yy4YeTOM BHEIIHMX W BHYTPEHHUX YCIOBHHM peanu3anuu MpodeccuoHaIbHOMI

NEeSTeTbHOCTH;

- CaMOCTOSITEIbHO 3aHUMATHCS (PU3MUECKOI KyIbTYpPOi U CIOPTOM;

- OCYIIECTBJISITh CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETO OpraHu3Ma M COOJI0/1aTh MpaBUIa TUTHEHBI U

TEXHHUKHU 0€30MaCHOCTH.

Braoemy:

- CpeICTBAMHU U METOJaMU YKPEIUICHUS 310POBbs, (PU3MUECKOTO CAMOCOBEPIIICHCTBOBAHHUS,

- IOJDKHBIM YPOBHEM (PU3MUECKON MOTOTOBIEHHOCTH, JJII 00ECIeYeHUs MMOTHOIIEHHON COIUATbHOM

1 Ipo(heCCUOHATTEHON eI TETbHOCTH.

3 Kpartkoe coaep:xaHue TUCUMILIHHBI

Pasoen 1. Ilpenmer @uznyeckas Kynbrypa u cnopt. Mcropus @KuC

1.1. TIPEAMET ®U3UYECKAA KVYJIBTYPA U CIIOPT. 3amaun um MecTO MUCHHIUIMHBI B
NoAroToBKe OakanmaBpa. Opranuzaiys yueOHOro mpoiecca B paMKax JAeHCTBYIONIEH PEUTUHTOBON CHCTEMBI.
TpebGoBanus K 3a4eTy.

1.2. UCTOPUSA CIIOPTA. Ilpoucxoxaenue (GU3MUECKUX yOpaxkHeHU u  urp. JlpeBHue
onuMmnuaabl. Onumnuiickoe aBukeHue. CHOpPTHBHBbIE OOIIECTBa: UCTOpUS (PU3KYIBTYPHO-CIIOPTUBHBIX
o0mIecTBeHHBIX opranu3anuii. CnopTCMeHbI B TOAblI Bennkoil 0TeuecTBEeHHOM BOWHBI.
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Paszoen 2. OcHOBBI 370pOBOT0 00pa3za KU3HU

2.1. BPAYEBHBIMI KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUSAX ®UINYECKON
KYJIbTYPOU 1 CITIOPTOM.

BpaueOHubiii KOHTponb W BpauebHOE oOcBuAeTenbCcTBOBaHHE. I[lemarormyeckuii  KOHTPOIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METObI, TOKA3aTeNId, KPUTEPUU U OLECHKH. [IpoduiakTuka CIIOPTUBHOTO
TpaBMaru3Ma. OCHOBHBIE BUJIBI TPABM Y Pa3HbIX clienuanu3anuil. OkazaHue nepBoi NOMOLIM JJIs CTYJIEHTOB
BY30B XUMHUKO-TEXHOJIOTHYECKOTO TPOPUIIS.

2.2. TUTUEHUYECKOE OBECIEYEHME 3AHATUN O3JOPOBUTEJIBHON ®U3NUYECKOU
KVJIbTYPOM. I'urena (pu3H4ecKoro BOCIUTAHHUS H CIIOPTA. PEXKUM IMUTAHMS NPU 3aHATHAX QH3HYECKOI
KyJIbTypolt u cioproM. ConnanbHas rurreHa. ConuanibHO-0MacHbIe OOJIE3HN U MEPhI MPOQPIIIAKTUKH.

Pazoen 3. buonorudeckue 0CHOBBI (PM3UYECKOMN KYJIbTYPBI U CIIOPTA

3.1. BUOJIOTMYECKHME OCHOBBI ®M3UYECKOM KYJbTYPbl M CIIOPTA. Opranusm
YyelloBeKa KaK eIuHas camopa3BUBaollascs Ouojormyeckas cucreMa. dusmueckoe pa3BUTHE YEIOBEKA.
JlBuratenbHasi aKTUBHOCTh U €€ BIIUSIHUE HA YCTOMYMBOCTb, M aJaNTAllMOHHBIE BO3MOXHOCTH YEJIOBEKa K
YMCTBEHHBIM U (PU3NYECKUM HArpy3Kam MpHU pa3InyHbIX BO3JACUCTBUAX BHEIIHEH CPEIbL.

3.2. OBPA3 XXU3HU U EI'O OTPAXEHUE B ITPOGECCHUOHAJILHON JESTEJIBHOCTMU.
3/10poBbEe YeNoBeKa Kak IEHHOCTh. 3A0POBbIN 00pa3 >KM3HU U €ro COCTaBJsIoIIKe. Poib U BO3MOXKHOCTU
(bu3HYECKO KyJIbTYphl B oOecriedeHur 370poBhbs. COIMANBHBIN XapaKTep MOCICACTBUN Ul 3I0POBBS OT
ynoTpeOaeHus] HApKOTUYECKUX CPEICTB U JIPYruX McuxoakTuBHbIX BemecTB ([IAB), gonuHra v nuieBbIx
n00aBOK B CIIOPTE, AJKOTOJs M TabakOKypeHHWs. J[OMMHT Kak MCKYCCTBEHHOE IOBBIMICHUE (PU3UICCKON
paboTOCIIOCOOHOCTH U €0 OTPULIATEIbHBIE MTOCIEICTBUS.

Pasoen 4. llpodeccnonanpHo-puKIaaHast Gru3ndecKkas KyIbTypa U CHOPT

41. OBHIAA OUSNYECKAA W CIIOPTUBHASA TIIOAI'OTOBKA CTYJIEHTOB B
OBPA30OBATEJIbBHOM ITPOLIECCE. Metoanueckue NMpUHOUIBI (hru3ndeckoro BocrnuTanus. OCHOBHI U
sTanbl 00y4yeHHs ABMKEHUSM. Pa3Butue ¢usmueckux kadecTB. DOpMHUpPOBAaHUE TMCUXMUYECKUX KAayeCTB B
nporiecce Gundeckoro Bocnutanus. CriopTuBHas moarotToBka. CTpyKTypa MOArOTOBICHHOCTH CIIOPTCMEHA.
MaccoBblil CIOPT M CHOPT BBICHIMX JOCTHXKEHUM, UX Leau U 3anauyd. CHOpTUBHBIE COPEBHOBAHUS Kak
CPEACTBO M METO 00IIeH U criennanbHON (PU3NYECKON TTOATOTOBKHU CTYIEHTOB.

4.2. ®UBNYECKAS KYJIBTYPA U CIIOPT B IMTPO®ECCHOHAJILHON JIEATEJILHOCTU
BAKAJIABPA. JluyHas ¥ conMaTbHO-PKOHOMHUYECKass HEOOXOAUMOCTh MCUX0(PU3NIECKOM MOATOTOBKH
yenoBeka k Tpyay. Mecto IIIIDIT B cucteme moarotoBku Oyayiiero crenuanucta. [IpousBoacTBeHHas
dbusndeckas KyiabTypa u cnopt. [IponsBoacTtBenHas rumaactuka. OcoO0eHHOCTH BhIOOpa (hOpM, METOJIOB U
cpenacTB Qu3udeckoil KylbTyphl U criopTa B paboyee U cBOOOgHOE Bpems creruanuctoB. [Ipodunaktuka
npodeCCHOHANIbHBIX 3a00JIeBaHUM CpeICTBAMU (PU3UUECKON KYIbTYPHI U criopTa. JlOTOTHUTEIbHBIE CPECTBA
MOBBIIIEHHS 00111el U MpodeccuoHANIbHON paboTOCIOCOOHOCTH. BnusiHie HHANBUTyaTbHBIX 0COOEHHOCTEN
U CaMOCTOSITEIIbHBIX 3aHATUN (PU3NYECKON KYIbTYPOH U CIIOPTOM Ha OPTraHU3M.

4 O0beM yueOHOH TUCHMILINHBI

Cewmectp
Beero 1 cemectp 4 cemecTp
Buast yueOHO# paboThI
3F Axan. 3E Axan. 3F Axan.
9. q. q.
OO61mas TpyA0eMKOCTh AUCIUILIHHBI TIO 2 72 1 36 1 36
y4eOHOMY TIaHY
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 2 72 1 36 1 36
Jlexmn (Jlek) 0,2 8 0,1 4 0,1 4
[Tpaktuueckue 3austus (I13) 1,8 64 0,9 32 0,9 32
Bua HTOrOBOro KOHTpOJIs: 3auer 3auer
Beero Cemectp
Bunbr yue6HOM paboThl I cemectp 4 cemectp
3E Actp.u 3E Actp.u 3E A(I:{Tp.
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OO61mast TpyA0€MKOCTh JUCIUILINHBI TI0 2 54 1 27 1 27

y4eOHOMY TIaHY

KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 2 o4 1 27 1 27

Jlexmm (Jlek) 0,2 6 0,1 3 0,1 3

[TpakTrueckue 3arsitus (I13) 1,8 48 0,9 24 0,9 24
Bua uToroBoro KOHTpoJIA: 3auer 3auer

AHHOTanus pado4yeil NPorpaMMbl 1M CHHUILJIMHBI
«JIeKTHBHbIE TUCHHUILUIMHBI 110 (PU3NYECKOIl KYJIbTYpe U CIIOPTY»

1 Henp aumcuMmiIuHbl — QopMHUpoBaHUE (U3MYECKONW KYJIbTYpbl JMYHOCTH U CIIOCOOHOCTH
HAIpPaBJICHHOTO HCIIOJIb30BAaHMSI PA3HOOOPA3HBIX CPENICTB (PU3MUECKOW KyJIbTYPHI U CIIOpTa, TypU3Ma s
COXPaHEHMsI M YKpEIUICHHs 370pOBbs, NCUXO(HU3MUECKOW IMOATOTOBKM M CAMOIOATOTOBKU K Oyamyluei
npo¢eCCHOHATIBLHOM 1A TEFHOCTH, MOyYSeHUH HaBbIKa B OJJHOM M3 BBIOPAHHBIX BUJIOB CIIOPTA.

2 B pe3yJabTarte U3y4yeHHs JUCUMILIMHBI 00y4aI0IIHUIACH 10JI7KEH:

Obnadamys CleAyOMUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX JTOCTH)KECHUS:

VK-11,72,73,7.4

3nams:

- Hay4YHO-TIPAaKTUYECKUE OCHOBBI (PU3MUECKON KyJIbTYphI U 310pOBOr0 00pa3a *KHU3HH;

- BIIMSHUE O3/I0POBUTENBHBIX CHUCTEM (PU3NYECKOTO0 BOCHUTAHMSI Ha YKPEIUIEHHE 3/10pOBbS,
npodUIAKTUKY TPO(HECCHOHAIBHBIX 3a00JI€BaHUN U BPEAHBIX IPUBBIYCK;

- criocoObI KOHTPOJISL M OIIEHKH (PU3MYECKOTO Pa3BUTHUS B (PU3MYECKON TTOATOTOBICHHOCTH;

- §OpaBWwia M CcHOcoObl IUIAHUPOBAHUS MHIMBUAYAJIbHBIX 3aHATUH pa3IMYHON  LIeJeBOM
HaIpaBJIEHHOCTH;

- cnioptuBHble Tpaauuuu MXTU-PXTY um. /.M. Menaeneena.

Ymemo:

- MIOAJICPKUBATh JIOJKHBIM YpOBeHb (PU3NUYECKON MOArOTOBICHHOCTH JJIsi 00eCeUeH s MOJHOLICHHON

COLIMATILHON U TPO(ECCUOHATILHON e TEIbHOCTH;

- HCIIOJIb30BaTh OCHOBBI (PM3MUYECKOM KYJIbTYphI JJIsl OCO3HAHHOTO BBIOOpA 3/10pOBbECOEpEraromux

TEXHOJIOTUH C Yy4YeTOM BHEIIHUX W BHYTPEHHUX YCIOBHH peanu3anmuud NpodecCHOHATBHON

JESATEIHOCTH;

- CaMOCTOSITEIbHO 3aHUMAThCSl PUBNUYECKON KYIbTYPOU U CLIOPTOM;

- OCYILECTBJISAITh CAMOKOHTPOJIb 32 COCTOSSHUEM CBOETO OpraHu3Ma M COOJII0JIaTh MpaBUiIa TUTUEHBI U

TEXHUKU 0€30ITaCHOCTH;

- BBIIOJHATh MHJIUBUAYAJIBHO MOA0OpaHHbIE KOMILJIEKCH MO (U3NYECKOH KyJIbType M pPazIMuHBIM

BUJIaM CIIOPTa;

- OCYIIECTBISITh TBOPYECKOE COTPYJHHUYECTBO B KOJUIEKTUBHBIX (hopMax 3aHATHH (QU3MUECKON

KYJIbTYpPOH M CIIOPTOM;

- BBIMOJIHATH MPUEMBI 3aIUTHI 1 CaMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

Braoemy:

- CPEJCTBAMHU M METOJJaMH YKPEIUIEHUs 37J0POBbs, PU3NUECKOT0 CaMOCOBEPIIEHCTBOBAHUS;

- TOJKHBIM YPOBHEM (PU3UYECKOM MOATOTOBIEHHOCTH, /1JIs1 00eCrieueHus OJHOLIEHHON COLManbHON U

npodeccuoHaIbHOMN J1eSTeTbHOCTH;

- TEXHUYECKUMHU U TaKTUYECKMMH HaBbIKaMU B OJTHOM U3 BHJIOB CIIOPTA;

- UCTIONIb30BaTh NMPHOOPETEHHBIE 3HAHUS M YMEHHs B MPAKTUUECKOH JEATETbHOCTH M MOBCEIHEBHON

KU3ZHU

3 KpaTkoe coaep:kanue QU CHUNTHHBI

Paszoen 1. OCHOBBI TOCTPOECHHSI 03/10POBUTENHHON TPEHUPOBKHU. TEOPETHUECKO-METOANYECKUE OCHOBBI
¢u3uueckoil KynpTypsl U crniopta. CojepiKaTenbHble OCHOBBI 030POBUTEIBHON (PU3MUECKONW KYIbTYPbHI U
crnopta. OCHOBHbIE HAIpaBJICHUS: O3J0POBUTEIHHO-PEKPEATUBHOE, 03/I0POBUTEIbHO-PEAOUINTAIIMIOHHOE,
CIIOPTUBHO-peadMIINTAIIMOHHOE, TurneHndeckoe. [1oBblieHne (GyHKIMOHAIBHOTO COCTOSIHUS OpraHu3Ma U
¢uznyeckoil moarotoBiaeHHOCTH. CrocoObl periiaMeHTaluu Harpy3ku: OU3KyIbTYpHO-0310POBUTEIbHBIE
METOAMKH U cucTeMbl. OCHOBHBIE (pa3bl 03710POBUTEIBHON TPEHUPOBKH. OIEHKA COCTOSIHHS 3/I0POBbS U
¢bu3nYeCKO MOArOTOBIEHHOCTH 3aHUMAIOIIUXCS (PU3UYECKON KyabTypoil u crnopTtoM. DyHKIHMOHAbHbIE

npoos! (UCC, AL, )KEJI u T.1.).
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Pasoen 2. JIBurarenbHble BO3MOKHOCTH 4eloBeka — BocnuTanue ¢uznyeckux kadects. BOCK I'TO.
Meronuka opraHuzanmu W TpoBeneHus BuAoB ucnbiTaHuid ['TO. Cucrema B3auMozeiicTBus B cdepe
dusznyeckoil KymbTypbl W cropra. Bocnutanune Qu3MYecKnx KadecTB, OOydaromuxcs (OTaeiabHbIe
Ka4eCTBEHHbBIC CTOPOHBI IBUTATEIbHBIX BO3MOXHOCTEH YeI0BEKa).

Paszoen 3. Metoauka OpraHM3alliid U TPOBENCHHS CIIOPTUBHBIX COPEBHOBAHWUN M (HU3KYIBTYPHO-
MacCOBBIX MEpONpUATUH. XapaKTepUCTHKA CHOPTHBHBIX COPEBHOBAHUM U (PU3KYIBTYpHO-MACCOBBIX
Mepornpusitiid. CHOPTUBHBIE COPEBHOBAHHS, IPOBOJMMBIC TIO OOMICTIPUHATHIM IpaBuiIaM. EIWHBINA
KaJeHJApHBIA IJIaH (QU3KYJIBTYPHBIX U CIOPTUBHBIX MeporpusaTHii). OpraHuzanus CIOPTUBHBIX
meponpustuil. Onumnwuiickas xaptus. denepanbHble (CHelMaNbHbIE, HAIMOHAJIbHBIE) 3aKOHBI CIIOpTE.
Knaccudukanus cropTHBHBIX cOopeBHOBaHMi. HpaBcTBeHHBbIC OTHOIICHUs B cniopte. Fair Play («HectHas
Urpay) — Kak OCHOBa ATHYHOTO MoBeieHus B criopte. Koneke cnoptuBHoi sTuku. [Ipodunakruka HapyieHui
cnoptuBHoii 3tuku. BAJIA. Kogexe BAJIA. MexayHapoHasi KOHBEHIIHS 0 60pb0e ¢ IOMUHTOM B CIIOPTE.

4 O0vem yuedHou oucyuniunsl

B Cemectp
Bunx yueOHol paboThl aKajeM. 1 2 3 4
qacax
OO01mast TpyA0eMKOCTh JUCIHUILINHBI 11O 328 56 92 90 90
y4eOHOMY TUIaHY
KonTakTHas padoTta — ayiuTopHbIe 192 32 64 64 32
3aHATHSA
[Tpaktuyeckue 3ansatus (I13) 192 32 64 64 32
CamocrositebHas padora (CP) 136 24 28 26 58
KoHTakTHas camocTosTenbHas pabora 0,8 0,2 0,2 0,2 0,2
CaMoCTOsITeIbHOE U3YUYCHHUE Pa3JIeNIOB 135,2 23,8 27,8 25,8 57,8
JICITUTUIAHBI
Bua UTOroBOro KOHTPOJISA: 3a4yer 3a4yer 3a4er 3a4er 3a4er
3a4eT / IK3aMeH
Cewmectp
. B actp.

Bun yuebnoit paboThl qacax | ] 11 \V;
OO01mmas Tpy10eMKOCTh JUCIUTIIHHBI TI0 246 42 69 67,5 67,5
y4eOHOMY IIaHY
KonrakTHas padora — ayiuTopHbIe 144 24 48 48 24
3aHATHSA
[Tpaktuueckue 3ansatus (I113) 144 24 48 48 24
CamocronTesnnnasi padora (CP) 102 18 21 19,5 43,5
KonTakTHas camocrosiTesbHas paboTa 0,6 0,15 0,15 0,15 0,15
CamocrosiTenbHOE U3yUE€HHE Pa3/IeoB 101,4 17,85 20,85 19,35 43,35
JUCITUTLTAHBI
Buja nToroBoro KOHTpoJIs: 3a4eT 3a4eT 3a4eT 3a4eT 3a4eT
3a4eT / IK3aMeH

AHHOTanugA padoyeil NpOrpaMmMbl MOAYJIsI
«BBenenue B MHPpOPMaLMOHHBIE TEXHOJIOT M)
1. Heap AMCHMNJIMHBI — O3HAKOMJICHHE CTYACHTOB C TEOPETHYECKHUMH, MPAKTUYSCKUMHU U

METOJOJIOTUYCCKUMHU OCHOBAMHU COBPEMEHHBIX I/IH(i)OpMaHI/IOHHI)IX cucrem. B paMKax U3y4CHUSA AUCHUILIINHBI
Y CTYACHTOB (I)OpMI/Ip}IIOTCH TCOPCTUUCCKUC 3HAHUA W MPAKTHYCCKUC HABBIKHM IO HWHCTPYMCHTAJIbHBIM
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cpeAcTBaM IporpaMMmHOro ooOecmeueHus. CTyHeHThl HM3Y4alOT Ha MPAKTUKE BHIBI HMH()OPMAIIMOHHBIX
TEXHOJIOTHH.

3agauM  JUCUMIUVIMHBI — TIPUOOpPETEHHE CTyNEHTAMH TMPOYHBIX TEOPETHUYECKUX 3HAHUU W
MPaKTUYECKUX HABBIKOB B 001aCTH HH(GOPMAIIMOHHBIX TEXHOJIOTHH.

2. B pe3yabTaTe n3y4eHUs IUCHUIIMHBI 00y4Yal0IIUIiCA T0JIKEH

Obnadamye CleAyIOMUMI KOMIIETCHIUSAMHU ¥ WHAUKATOPAMH UX JTOCTH)KECHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.1; OIIK-4.2;
OIIK-4.3

B pe3ynbraTe 0cBOCHUS NUCHUIUIMHBI CTYACHT JOJKEH:
3namy:

— TpOLECChl, METOJbl IMOHMCKa, cOopa, XpaHeHus, 00pabOTKH, MpEACTAaBICHUS, PACIPOCTPAHEHUS
uH(pOpPMAIMK U CIOCOOBI OCYIIECTBICHHUS TAaKHUX IMPOLECCOB W METOJNOB (MH(MOPMAIMOHHBIE
TEXHOJIOTHIH )

— COBpPEMEHHBIC MHCTPYMEHTAIBHBIE CPE/bl, TPOrPAMMHO-TEXHUYECKHE MIATGOPMBI U MPOTPAMMHEIC
CpeICTBa, B TOM YHCIIE OTEYECTBEHHOI'O IPOU3BOJCTBA, HCIOJb3YEMbIe Jisl PpEUICHHs 3a/1a4y
po(heCcCHOHATTLHOM e TSIIbHOCTH, U TIPUHITUIIBI UX PAOOTHI.

Ymemy:

- BBIOMpPaTh W HCIOJB30BaTh  COBPEMEHHBIE  HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBICE U
MHTEJJIEKTYaIbHbIE TEXHOJIOTUH, MHCTPYMEHTAIBHBIE CPEJIbl, IPOrPaMMHO-TEXHUYECKHE TIaT(HOpPMbI
U TPOTPaMMHBIC CPEACTBA, B TOM YHCJIEC OTCUSCTBEHHOIO MPOW3BOJCTBA, I PEIICHUS 3aaad
poecCuOHANBHOM NesTeNIbHOCTH

-  aHAIM3WPOBATh MPOQPECCHOHAIBHBIC 3a/Ja4d, BBIOMpPATh M HCIOJIB30BaTh moxxossamme WT-
TEXHOJIOTHH.

Braoemy:

— HaBBIKaMH paboTHI ¢ JIeKauMu B ocHoBe U T-peteHuii naHHbIMU

— HaBBIKAMH MPUMEHEHUS! COBPEMEHHBIX HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX U UHTCIUICKTYaTbHBIX
TEXHOJIOTHIl, HHCTPYMEHTAIbHBIX CPEACTB, B TOM YHCJIE OTEYECTBEHHOTO TPOU3BOICTBA, AJISl PEIICHUS
3a/1a4 MPoPECCUOHAIBHON A TEIHHOCTH.

3. Kparkoe conepxxanue IMCUMILTHHBI

1 cemecTp — OcHOBBI HH(OPMALIMOHHBIX TEXHOJIOTHii
Pa3nes 1. BBenenne B MHGOpPMAnMOHHbIC TEXHOJIOTHH.

1.1. Crpykrypa omnepalMOHHBIX CHCTEM, NaKeThl MNPUKIAAHBIX Hporpamm, Microsoft Office.
Knaccugukarus nporpaMmmubsIx cpeacTB. CucTeMHOE U IpUKIIaaHoe nporpamMmmuoe obecnedenue [1K. O630p
onepanuoHHbix cucreM (OC). Ilpunuunsl co3nanusa u coctaB OC: sapo, unrepdeiic, apaiiBepsl. KpaTkas
xapakrepuctuka WINDOWS, monynsnsiii npuHiun noctpoenus. Cpena WINDOWS: okHa, UX 3J1€MEHTHI,
paboTa B MHOTOOKOHHOM PEKUME.

1.2. TekcroBsiii penakrop WORD, penakTopbl MaTeMaTHUYeCKUX U XUMHYECKHX (OpPMYIL
Bo3moxHocTH co3nanus 3eKTpOoHHBIX npe3eHTanuil (Power point). Co3nanne JOKyMEHTOB pa3IMYHBIX (hopM
(cranmapTHeIX M HecTaHnapTHeix). Co3naHuMe MW peJaKTUPOBAaHME TEKCTOBBIX JOKYMEHTOB C
MaTeMaTUYeCKUMHU U XUMUYECKUMU HOopMyIaMu.

1.3. Tabmuunsrit nporeccop EXCEL: 0030p, Tumsl u agpecanus siueek, popMaT sueek, BCTPOCHHBIE
¢byukuun, popmatupoBanue tadbmu. EXCEL: Bo3moxHOCTH TaOIMYHOTO pejakTopa U UCIOJIb30BAHUE €T0
JUIS peleHnss THPOPMALMOHHBIX U WH)KEHEPHBIX 3a/1a4. [locTpoeHne rpadukoB U quarpamm.

1.4. EXCEL. Onepanuu ¢ MaccuBaMu. Pa3pabGoTka M peanuzanus NPOCTEHIINX alrOPUTMOB C
UCIIOJIb30BAaHUEM BO3MOXKHOCTEH penakTopa (HaXOKIeHHE MaKCHUMaJIbHOTO (MHHHMAJIBHOTO) 3JIEMEHTa
BEKTOpPa M MAaTpPHIIbl, HAXOXJEHHE CYMMBI 3JIEMEHTOB BEKTOpa M MATPHUIIbl, BBIYUCIEHHWE MAaTPUYHBIX
BbIpakeHUil). PerieHue BBIYMCIUTENBHBIX 3a/ad ¢ Hcnoib3oBaHueM Tabnuu. Pemenue CIIAY ¢
UCIIOJIb30BaHUEM O00PATHOM MaTPHIIBL.
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1.5. EXCEL Iloctpoenue rpadguxoB u nuarpamMMm. Pacyer (yHKIMOHAIBHBIX 3aBHCUMOCTEH W
MOCTpoeHne rpaduUYecKux HM300pakeHHi ¢ ucrosib3oBaHueM cranmaptHeix QyHkiuii EXCEL u mactepa
¢ynkuuii. [loctpoeHue moBepxHOCTEN C UCMOIB30BaHUEM MacTepa auarpamm. [loctpoenne nuHuit TpeHa.

Pa3nes 2. AnropuT™Mbl M OCHOBBI IporpaMMupoBanns Ha si3bike MATLAB.

2.1. Anroputmbl, Tunbl anroputmoB. [loHarme anroputmMa u ero cpoiictBa. CrocoObl 3amucu
QIrOpuTMOB. MOZIYIBHBIM NPUHLMII IIOCTPOEHUS AITOPUTMOB M Iporpamm. [lakeT KOMIBIOTEpHOU
mateMatuku MATLAB. XapakTepuCTHKH S3BIKOB MPOTPAMMHUPOBAHUS. ODBONIONUS W KiIacCHUpUKAIUS
A3BIKOB ITPOrPaMMUPOBAHUS, UMIIEPATUBHBIC, (YHKIIMOHAIbHbBIE, TIOTHYECKHE, 00bEKTHO-OPUEHTHPOBAHHEIE,
uX KoMOwHanmu. [lOHATHS TpaHCIALMM, KOMITWJSIUN, WHTEPIPETAlMA, WX pasIuuus. SI3bIKu
IPOrPaMMHUPOBAHUS BBICOKOTO ypoBHs. CTPYKTYpHOE IPOrpaMMUpPOBaHUE, €ro oco0eHHOCTH. O030p MaKkeToB
KoMIbIOTepHOM Matematuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHbBIE CTPYKTYpbl U HPHUHIUHUIIBI CTPYKTYPHOTO IPOTPAMMHUPOBAHUSI,
wuntoctpanys. ba3oBbple anropuTMUYECKHME KOHCTPYKLIMM (CJIE€IOBAaHUE, BETBIIEHHE, IIOBTOPEHME), HX
peanusamuu. Omneparops s3bika nporpammuposanus MATLAB. OcuoBusle perrarenu (solvers) MATLAB
JUISl peaJM3allii BBIYMCIMTEIBHBIX aqropuTMoB. bubnmoreka cranmaptHeix (yHkuuit size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Iloctpoenue rpadukoB (YHKIIMU OJHOM M JABYX NepeMeHHBIX. Mcmosb3oBanue GyHkiuii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, ohopmnenue rpapukoB(3aroa0BKu, MOIMUCH 10
OCSIM U IIp.).

2.4. Onepauuu HaJ MacCUBaMH: BEKTOpaMH M MaTpUllaMd - CIIO)KEHHE, YMHOXKEHUE,
TPaHCIIOHUPOBaHUE, oOpaiieHue (inv), BRIYUCICHUE HOPMBI (norm), panra (rank) u ompeaenuTest MaTpHUIIhI
(det ). AnropuTmMbl HaXOXIEHUS MaKCHUMAalbHOTO, MHHHMMAJIBHOTO JJIEMEHTa B MAaCCHUBE, ajITOPUTMBbI
COPTUPOBKH U WX peanm3anus (Hanpumep, Selection Sort).

Pa3nen 3. Uncinennnie MeToabl. Peanusanus npocreiimmx anroputmos B cpeae MATLAB.

3.1. YucneHHble METOJbl, XapaKTEPUCTUKA M UX OCOOECHHOCTH, MOHATHE CXOAUMOCTH METOJa.
DJEeMEHTBl TEOpUU TOTPEITHOCTEeH, KiIacCH(pUKAIMS MOTPEUIHOCTEeH, aOCONIOTHAsE M OTHOCHTENbHAs
HOrPEIIHOCTb, MOHATHE (YHKIMHM HOpMBL. BBeneHue B CTaTUCTHKY. AJNTOPUTMBI Ui CTATHCTUYECKOM
00paboTkn HMHQOpMaMK (BBIYMCIEHUE TOYEYHBIX U HMHTEPBAIbHBIX OLIEHOK pE3YyJlbTaTOB H3MEpPSIEMOI
BennuMHbl), uX peanuzaunu B [IKM MATLAB. HMcnons3oBanue ¢pyHkuuii min, max, median, var, polyfit,
polyval.

3.2. Ilpubmxenune ¢pynkuuil. MaTepnonauus MHorowieHamu. KycouHass uHTepnoisuus (CIulaify).
Onenka norpemHoctd. @ynkunn MATLAB ans padotsl ¢ MHOrounenamu polyld, polyval, polyfit, polyder,
polyint.

3.3. BeluncieHue onpeaeneHHbIX HHTErpaioB, aJrOPUTMbI METOIOB MPSIMOYTOJIbHUKOB, Tpareuui u
CuMricoHa, OLIEHKAa MOrPENIHOCTH METONOB. Peanmzanus aaropuTMOB UYMCIIEHHBIX METOJOB BBIYMCIICHUS
ornpezeneHHbIX HHTErpaoB B cpeie MATLAB, npuMenenue cranapTHeIX GyHKIUH trapz, quad, integral

3.4. UccnenoBanue (yHKIMU OAHON TepeMeHHOW. Pemenue HenuueliHoro ypaBHenus f(x)=0.
Otnenenue KOpHe. ANropuTMbl YTOUHEHHUs KOpPHSA (METOJ MOJOBHUHHOIO naeneHusi, HploToHa, mpocToit
utepanun). CpaBHUTENbHbIE XapaKTepuUCcTUKU. Peanu3anus anroputmos B cpene MATLAB no 6:10k- cxemam
U C UCIIOJIb30BAaHMEM pelaTenelt roots, fzero.

3.5. UccnenoBanue ¢pyHkuu onHoi nepemeHHoil. [lonck skctpemyma (yHkiuu BeraucnurenbHble
QITOPUTMBI HAXOXACHUS JTIOKAJIBHBIX U INI00ATBHBIX SKCTPEMYMOB (METOJ IeJIEHUs OTpe3Ka I0nojam, MeTo.T
30JI0TOTO CEYEHMs), UX peajHu3alMu Mo OJOK- cXeMaM M C HCHojb3oBaHueM pematens fminbnd B cpene
MATLAB.

Pasznea 4. Komnbrorepubie ceTu. ba3bl JaHHBIX.

4.1. KoMIbplOTEpHBIE CETU: TOIOJIOTUU CETEH, UX XapaKTEpUCTHKHU. TOINOJIOrMM CeTel: 3Be3AHasd,
HIMHHAS, KosblieBas. CeTu 3aKphITOTO THUIIA: JIOKAJbHBIE M pacHpelesieHHbIE CETH, KOPIOPaTUBHbIE CETH.
[IporpammHO-TexHHYECKOE oOOecleyeHne: ajpecalus, OIEpalMoOHHAas CHCTeMa, aJanTepbl, JpaiBepsl,
MPOTOKOJIBI (0COOBIE S3bIKH, Ha KOTOPBIX OOMEHHMBAIOTCS MH(OpMalMeld KOMIbIOTEPhl B CETH, HAIpUMeEp,

TCP, TCP/IP, UDP).
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4.2. T'nmoGanbubie cetn pasnuuHoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bo3moxxnoctu cetu HaTepHer, Cucrema TenekoHdepeHumid. DnekTpoHHas mouta. Jloctym K
UHPOPMALIMOHHBIM pecypcaM. 3ammrta nHpopmarun. [lonsTre 6e30MacHOCTH KOMIBIOTEPHON HH(OPMAIIHUH:
HAJISKHOCTh KOMITBIOTEPA, COXPAHHOCTH JAHHBIX, 3alIUTa OT BHECEHUSI U3MEHEHHI HEeYIOIHOMOYEeHHBIMH 50
JTUIAMH, COXPAaHEHHE TallHbI MEPENUCKU B AJICKTPOHHON CETH AJTOPUTMBI 3alUTHl HH(OPMAILIUU: METOIBI
3alUThl, KOMIIBIOTEPHbIE BHpPYChl M OopbOa ¢ HHMH. MeToapl peanu3aluyd 3aluThl UHGOPMALUU:
IIPOrpaMMHBIE, allllapaTHbIE, OPraHU3aL[MOHHBIE.

4.3. Nndopmarnmonnsie cuctembl. Cuctembl ynpaieHus OaHkamMu M OazaMu JaHHBIX. PensuumonHas
Mojzienb AaHHbIX. CTpyKTypa 3amucd, MeTonbl AocTyna K uHbopManuu. OOMEH NaHHBIMH C JAPYTUMU
npuioxkeHussMu WINDOWS: TekcTOBBIMU pejakToOpaMu U 3JIEKTPOHHBIMU TaOJIULIAMHU.

4.4, Pensumonnass 6a3a manHbix ACCESS. I'maBHOe OKHO, MEHIO KOMaHj, IaHeIb HWHCTPYMEHTOB.
Coznanue M OTKphITHE 0a3bl NaHHBIX. BBOA M peJakTUPOBAaHWE MAHHBIX B PEXKUME TAOIHIBI U PEKUME
KOHCTpyKTOpa. POopMUpOBaHUE 3apOCOB. 3ampoChl MPOCTbIe 1 MHOTOTA0IMYHBIE, 3aIPOCHl C YCIOBUSMHU.
Cosznanue otyetoB u ¢popM. TexHomorus peanusanuu npocreimux 3anad cpeacreamu CYBJ] ACCESS.

2 cemectp — [IpodunbHoe nporpaMmMHoe obecriedeHne sl pelieHne 3a1a4 npogeccuoHaAIbHON
e TeJIbHOCTH

Paznen 5. [IKM Python u 0c00eHHOCTH ero peajM3aluM JJIs pellieHUs] PACYeTHBIX 32124 B XUMHMHU U
XMMHYeCKOH TeXHOJIOTHH.

5.1. OOBEKTHO-OPHEHTUPOBAHHBIN sI3bIK IporpaMMmupoBanHus Python: o063o0p. OcobGenHoctu u
cBOlicTBa OOBEKTHO-OpHEHTUpOBaHHOTO mporpammupoBanus (OOIl). Cozganwe ©  HCIOJIB30BaHHE
muctpuOytuBa Anaconda. Mudpactpykrypsl Spyder, Jupiter, crpykrypa si3bika. OCHOBHBIE CTPYKTYpBI
JaHHBIX (CIMCOK KOPTEX, OOBEKTHI) M OIlepaluu HajJ HUMU. AAroputMbl. OCHOBHBIE arOPUTMHUYECKUE
KOHCTPYKLUH (ClIeJOBaHUE, BETBICHUE, LIUKJIIbI) U UX peanu3anus B Python.

5.2. Beenenue B nporpammupoBanue Ha si3bike Python. CtpykTypa mporpaMMel, OTCTYITBI, MOAYJIH,
oreparopsl, (yHKUHUU (MMEHOBAaHHbIE M AaHOHHMMHBIE), ocoOeHHOocTH. CTaHIapTHbIE U HECTaHAApPTHBIE
¢yskuu Python (o0mero HazHaueHus, MaTeMaTHIecKue, 00paboTKa CTPOK, BBOJI/BBIBOJ).

5.3. Pa3zpaboTka anropuTMoB, IporpaMMHpOBaHUE U OTJajKa rporpamm Ha Python (B cpene Spyder).
VYupasnstomue kouctpykiuu if, for, while.

5.4 O030p npeAMETHO-OPHUEHTUPOBAHHOM OMOIMoTeKH Moynnel Python st HaydHBIX M MH)KEHEPHBIX
BblunciaeHuit SciPy (Moaynu scipy u numpy, a Takxe matplotlib), cpaBuenne ¢ MATLAB. OcHoBHas
CTPYKTypa AaHHBIX NumPy /17151 BEKTOPHBIX U MaTpUUHBIX BeIYMciIeHnH ndarray. OCOOEHHOCTH BBITOJTHEHUS
JneicTBUl Haj Marpuuamu (ClIOK€HUEe, BbIUMTAHUE, YMHOXEHHe, oOpaiieHue) Ha s3bike Python.
NHpopmaloHHble MaTpUYHbIe GYHKIUHU (HOPMA, ONpeAenuTesb, paHr). Meroasl ndarray — T, copy, shape,
size, ndim u Ap., UHAEKCUPOBAHUE, MATPUYHOE IIPOU3BEIEHNE U PYHKIIMKU MOAY/s numpy len, shape, zeros,
eye, dot, isclose, linspace, gradient, linalg.det.

5.5 IMoctpoenue rpadukoB B Python ¢ ucnonszoBanmem monyns matplotlib. @ynkuun Momyns
matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. VYcraHoBka mnapamMeTpoB H
aHHOTUPOBaHKE rPaUKOB.

Paznen 6. Meroabl BbIUMCAMTEIbHOH MaTteMaTuku. OcHOBHBbIe 3Tamnbl peumieHusi 3aga4 Ha JBM.
Pemenne cucreM JIMHeiHbIX ajaredpandeckux ypasHenuii (CJIAY).

6.1. IIpsimMple 1 WTEpAlMOHHBIE YMCIEHHBIE METOJbI. DJIIEMEHTBI TEOPHUH MorpemHocten. [lonstue
HOpMBI. OCOOEHHOCTH MAIIMHHON apruPMETUKHU (KpaTKuii MoBTOpP). OCOOEHHOCTH BBHITIOIHEHUS JeHCTBUI Hal
MaTpullaMd (CJIOXKEHHE, BbIUMTAaHUE, YMHOXXEHHe, oOpaieHue) Ha s3bike Python, nHdopmanmnonubie
MaTpuuHble QYHKIMU (HOpMA, ONPEAETIUTENb, PAHT).

6.2. Pemienne cuctem mnuHeHHBIX anreOpamdeckux ypaBHeHui (CJIAY). IlocranoBka 3amaym.
[Torpemuoctu. MeToabl ¢ MCHOIB30BAaHUEM OOPAaTHOMW MaTpHIBI M METOJ MPOCThIX UTepanuid. Pemenue
CJIAY B Python c ucnons3oBanueM mozaysieit numpy.linalg u scipy.linalg. u ¢dynknuii det, rank, inv, cond,
norm, solve.

6.3. O630p metomoB pemeHuss CJIAY. BwruuciaurtenpHash yCTOMYHUBOCTH, CXOJUMOCTH METOIOB.
OO0yCnoBIEHHOCTh CUCTEMBI TMHEHHBIX anredpandeckux ypaBHeHui (CJIAY) u unciao o0yCclIOBIEHHOCTH.
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Paznen 7. OOpaGorka pe3yabTaTOB H3MepeHHsl OAHOH BeauunHbl. [Ipubiamxkenue ¢yHknuu
MHOTO4IEHAMM C OJJHOW He3aBHMCUMOIi nepeMeHHOI. Pemenue cucrem HesimHeliHbIX ypaBHeHuid (CHY)
YHMCJIeHHBIMU METOAAMM.

7.1. O6paboTKa SKCIIepUMEHTAIBHBIX TJaHHBIX. To4YeuHbIe 1 UHTepBaIbHBIE OlleHKH. DyHKIMK Python.
Omnpenenenne kpurepus CThIOJICHTA

7.2. llpubnuxenue ¢GyHKIMA. MeToabl HHTEPIOSAINMNA 3aBUCUMOCTEH C OJHOW HE3aBHCHMOMN
nepeMeHHo#. HTepnosinronHbiil MHOorowieH Jlarpanka, peanuzanus B Python.

7.3. Tlpubnuxenne ¢GyHKOHA. MeTOapl aNnmpoKCHMAIMK 3aBUCHUMOCTEH C OJIHOH HE3aBUCHUMOM
nepemeHHoil. Meron HamMenpinx kBajgpaToB (MHK). HWcmonwszoBanme ¢ynkmuit  Python ms
annpoxcumanun 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

7.4.. AnropuTMBI METOJIa TIPOCTOM HMTepanuu U metojga Hertotona - Padcona mns pemenus CHY.
CKOpOCTh CXOJUMOCTH, OLIEHKH MOTperHocTr. Peanu3amus metonos B Python.

7.5. MeToiMka UCTIOJIb30BaHMS pelIaTesieii B Moaysie scipy.optimize, pyHKIuu root _scalar, root.

Pazgen 8. Pemienue 3a1a4 MHOIOMEPHOI ONTHMHU3AUM YUCIECHHBIMM MeTOaMHU. AHAJIM3 U pellleHue
auppepeHINATIBHBIX YPABHEHUI YMCIEHHBIMU METOAAMM.

8.1. Knaccudukamus 3amady ¥ METONOB ONTHMH3AIMH. MeToi TpaJHeHTHOro ciycka. Mertoj
nehopMUpPyeMOro MHOTOIpaHHUKa. Peanm3anus metonoB B Python.

8.2. Bcrpoennnie MeTonl SciPy. Beibop pemarens B Mmoayse scipy.optimize BeTpoeHHble MeTOIbI
SciPy, dyHkimu minimize scalar, minimize.

8.3. AJroput™Mbl MeTOAOB pemieHUs AuQdepeHnnaIbHblX ypaBHeHHH. MeToasl Diinepa U ero
momudukanuu. Peamuzamus meronoB B Python. BeiGop pemrarens B Momyne scipy.integrate, (yHKuuu
solve_ivp, solve_bvp.

4. O0beM AUCHUNIMHBI U BUABI Y4eOHOH padoThI

Cemectp
Bcero
B yueGHoi paGoTs! 1 cemectp 2 ceMecTp
3E Axkan. 3E Axan. 3E Axap.
q. 9. 9.

OO01mas TPyA0eMKOCTh TMCHHUIIMHBL | 6 216 4 144 2 72
KonTakTHas padoTra — ayiuTOpHbBIE 3,78 136 236 85 1,42 51
3aHATHS:
B TOM 4Hclie B (hopMe MPaKTHUECKOMH 1 36 0.5 18 05 18
MIOJITOTOBKH
Jlexmmm (JI) 0,47 17 0,47 17 - -
[Tpaktuueckue 3anstus (I13) 1,42 51 0,94 34 0,47 17
B TOM YHCIIe B (hOpMe PAKTHICCKOMH 0.5 18 0.25 9 0.25 9
MOJITOTOBKH
JlaboparopHbie padboTs (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4Hclie B (hopMe IPaKTHUECKOMH 0.5 18 0.25 9 0.25 9
MIOJITOTOBKH
CamocrositenbHas padora (CP) 1,22 44 0,64 23 0,58 21
[TepepaboTka yaeOHOT0 MaTepHaa 0,06 2 0,06 2 - -
[ToaroToBKa K MPaKTUICCKUM 0.17 5 0.06 9 011 4
3aHITHIM
[TonroroBka k 1a60paTOpPHBIM 0,31 11 0,06 2 0,25 9
pabotam
[ToAroToBKa K 3K3aMeHY 0,36 13 0,36 13 - -
[ToAroToBKa K MPOMEKYTOTHOMY 0,17 5 0,06 9 011 4
KOHTPOJIIO
Jlpyrue BUIBI CaMOCTOSTEIBHON 0,17 5 0,06 9 011 4
paboThI
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Buabl KoHTpOJIs

3auer - - + +
JK3aMeH + + - -
KoHTakTHas camocTosTenbHas paboTa 0,4 0,4 -
CaMoCTOATEIbHO U3YUEHHE Pa3eiioB 1 1 -
YCIIUTIIUHEI 35,6 35,6 i
Bua uToroBoro KOHTpoJIf: DK3aMeH 3auer
Beero Cemectp
B yueGHoii paGoTs! 1 cemecTp 2 cemecTp
3E Axag. 3 Actp. 3E Actp.
q, q, 4,
O01as TPYA0eMKOCTh TN CIUTITHHBI 6 162 4 108 2 54
KonTakTHas padoTa — ay1uTOpPHbIE 3,78 102 2.36 6375 | 142 | 3825
3aHATHA:
B TOM 4YHCJIe B (popMe IpaKTUIECKON
HOIFOTOBKH 1 27 0,5 13,5 0,5 13,5
Jlexmmm (JI) 0,47 | 12,75 0,47 12,75 - -
[Tpaktuueckue 3ausarus (I113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
B TOM 4YHCJICe B (popMe IpaKTUUECKOU
HOATOTOBK 0,5 13,5 0,25 6,75 0,25 6,75
JlaGopaTtopHsie padoTs (JIP) 1,89 51 0,94 25,5 0,94 25,5
B TOM YHCIIe B (hOpME PAKTHICCKON
HOATOTOBK 0,5 13,5 0,25 6,75 0,25 6,75
CamocrositesbHasi padora (CP) 1,22 33 0,64 17,25 0,58 | 15,75
[TepepaboTka yueOHOrO0 MaTepuaa 0,06 15 0,06 15 - -
[ToaroToBka K MpaKTUYCCKUM
S TUSM 0,17 45 0,06 15 0,11 3
[TonroroBka k 1a00OpaTOpHBIM 031 | 825 0,06 15 025 | 675
paboTtam
[ToaroToBKa K SK3aMeHY 0,36 | 9,75 0,36 9,75 - -
[ToaroroBka K MPOMEKYTOUYHOMY 0,17 45 0,06 15 011 3
KOHTPOJTIO
Hpyrue Buapl cCaMOCTOSATEIbHON 017 45 006 15 011 3
paboThI ' ' ’ ’ '
Buasbl KoHTpOJIs
3auer - - + +
IK3aMeH + + - -
KonTakTHas camocTosTenpHas paboTa 0,3 0,3 -
CaMocCTOsTEeTbHO U3YUYCHHE Pa3/IesioB 1 26.7 1 26.7 - i
JIACITUIIINHBI
Buja uTOroBOro KOHTpOJIs: IK3aMeH 3auer
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5.2 IucuMnInHbI 4acTH, GopMUpyeMoii y4aCTHUKAMH 00pa30BaTeJbHbIX OTHOIIEHH (00513aTe/IbHbIE
BapHaTHBHbIE IMCHUIIMHBI)

AHHOTaNUs pado4yeid NPOrpaMMbl JUCUUILIIMHBI
«JIabopaTopHbIi NPAKTUKYM [0 OPraHMYECKO XUMUMN»

1 Heap AMCHUNJIMHBI — TPHOOPETEHHWE CTYJACHTAMH OCHOBHBIX 3HAHUH W HABBIKOB JIJIS
OCYIIECTBJICHUS CUHTE3a OPraHUYECKUX BEIICCTB.
2 B pe3yJbTaTe H3yYeHHUS TUCHHUILUIUHBI 00y4YAIOIIUICA T0JIKEH:
Obaadoams CIeAYIONUMU KOMITIETSHITUAMU 1 WHANKaTopamu ux poctmwxenus: YK-1.1; VK-1.4; VK-
1.5.
Suame:
—TEXHUKY 0€3011aCHOCTH B J1a00paTOprun OPraHNIECKON XUMHUU;
—IPUHIUIIEI 0€30MTaCHOTO 00OpaIeHUs ¢ OPTaHUYECKUMH COCTUHCHUSIMH;
—METO/Ibl ¥ BUJIBI XpOoMaTorpaduu A ONpeaeSICHUs COCTaBa PEAKIIMOHHON CMECH;
—TEOPETUYECKHE OCHOBBI CTIOCOOOB BBIICTICHHUS, OUUCTKU M MIACHTH(UKAIIMK OPTAaHUYECKUX BEIIECTB;
—DKCIIEPUMEHTAJILHBIE METOJIbI MPOBEJACHUS OPraHUYSCKUX PEAKIUH, MPOTEKAIIMX MO Pa3IMYHbIM
MEXaHH3MaM;
—OCHOBHBIC 00IIIE METOMKHU B3aUMHOU TpaHCHOPMAIIHH KJIIACCOB OPTAHUYECKUX COSTHHCHU.
Ymems:
—IPUMEHATh TEOPETUUYCCKHUE 3HAHUS M IKCIICPUMEHTAJIbHBIE METOIbl MCCIICIOBAHUS OpPraHUYECKOM
XHUMUH TIPU PEIICHUU PO ECCHOHAIBHBIX 33]1a4;
—cdopMynupoBath MpoOieMy H OOOCHOBaTh BBIOOp MPHOOPOB U IKCHEPUMEHTAIBHBIX METOJIOB
MCCJICI0BAHMS, TOCTABUTH 1IEJIM U 33/1a41 U HAMETUTD ITYTH UX JOCTH)KCHHUS;
—CHHTE3UPOBATH COCAMHEHUS 10 MPEJIO)KEHHON METO/IUKE;
—IPOBECTH BBIJICJICHUE U OYUCTKY CHMHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TECOPETUUYECKUX 3HAHUU IO
OpPraHUYECKON XMMUH;
—BBIOMPATH PAIMOHATBHBINA CITOCOO BBIJEICHHUS M OYUCTKH OPTraHMYECKOTO COCIMHCHHS;
—MPEJCTaBIATh JaHHBIE JTA0OPATOPHOTO HCCIEIOBAHUS B BUJE TPAMOTHO 0(OPMIICHHBIX METO/IHK;
—IPOBOJUTH AHANU3 M KPUTHYECKH OIIEHUBATh MOJYyYEHHBIE SKCIIEpUMEHTANIbHbIE JaHHbIE, 000011aTh
U JieTaTh 000CHOBAaHHBIC BHIBOJIBI HA 0a3e MPOBEIEHHBIX OMBITOB;
—BBIOpATh CIIOCO0 MASHTU(UKAIIMYA OPTAHUYECKOTO COSIMHEHMS.
Bnaoemw:
—KOMILJIEKCOM COBPEMEHHBIX AKCIIEPUMEHTAIBHBIX METOJOB OPTraHMYECKOW XUMHUU I PEIICHUS
KOHKPETHBIX MCCIIEIOBATENbCKUX 33/1a4;
—3HKCIIEPUMEHTAIbHBIMU METO/IaMU NPOBEJAEHUSI OPTaHUYECKUX CUHTE30B.
—OCHOBHBIMH METOJIaMU UACHTU(DUKAIIMHA OPTaHUYECKUX COCTUHEHHIM
—nprueMaMu 00pabOTKH U BBIACNIEHUSI CHHTE3UPOBAHHBIX BEIIECTB;
3HAHUSIMU OCHOBHBIX 3aKOHOB OpPTraHWYECKOW XUMHUU JJIsi COJEPKATeNbHONW WHTEpIpETaIlluu
MOJIYYEHHBIX IKCIIEPUMEHTAJIbHBIX PE3YNIbTATOB.

3 Kparkoe conep:kanue JMCIHHIITHHbI

Paszoen 1. «lIpasuna u memoowvl pabomul 6 1a060PAMOPUU OPSAHUYECKOU XUMUUY

1.1  IlpaBuna 6e30macHOi paboOTHI B 1aOOPATOPHH OPraHUYECKON XUMHUH

besomnacHele mpuemsl U npaBuia padoTkl B 1a00paTopun OpraHMuecKON XUMHUU.

1.2 Meroasl paboThl B 1a00paTOPHH OPraHUYECKON XUMHH

O6mme Meroasl pabOThl B J1abopatopuu opraHmdeckoir xumuu. HarpeBanue. OxnaxiacHue.
IIepememuBanue.

1.3  JlaGoparopHnas mocyja, 000pyI0BaHKe U TPHOOPHI

ITocyna, Haubonee yacTo npuMeHsiemMas B labopatopuu. [Ipubops! 1t onpenenenus TeMIeparypsl
naBieHus. Becol. Tepmometp. Potopusriii ucmapurens. Pedpakromerp.

Pazoen 2. «Memoowt uoenmughuxayuu, o4ucmxu u 8vl0eieHUs OP2AHULECKUX COCOUHEHULL»
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1.1  Xpomarorpadus

Nnentrudukanus opraHndecKuX BEHIECTB MOCPEICTBOM pa3audHbIX BUI0B xpomatorpaduu (TCX,
xpomarorpadus Ha Oymare, wuoHooOMeHHas xpomatorpadusi, BDXKX). I[Ipumenenne TCX nmns
UICHTU(UKAIIUN OPTraHMYECKUX COSAMHEHUN. AJICOPOCHTHI M AMIOSHTHI, ucronb3dyembie B TCX. Bribop
amoenTa. O6Hapyxenue BeniectB. OOHapyxenue BeuiectB. Koaddunument ynepxusanusa. KoapduumeHnt
pacnpezenenus. Pabora ¢ kanuwuisipaMu.

1.2 MeTo/1bl OUMCTKH KHAKUX BelecTB. [leperonka

DKCTpakuus, JUIsl U3BJICUEHUS (BBIICIICHHUS) OPraHHMYECKOro BEIECTBAa W3 BOJBI. DKCTpaKIus C
MIOMOILBIO JEJIUTEIbHON BOPOHKH. BhIcymmBaHue skcTpakToB ocymureneM. [leperonka. Buasl neperonku
(ppakmonna, BakyyMHasi, IEperoHKa ¢ mapoM, Mpu aTMOC(HEpHOM JIaBICHUH). BrICymBanue KUAKOCTEH.
Ocymurenu. Omnpenenenue TeMmmnepaTypbl KumeHuss U Koddduuuenta mnpenomieHus. DpakiMoHHas
neperonka. Pa6ora ¢ ¢punbrpoBanbHOil Oymaroit. OTroHKa pacTBOPUTEIIS.

1.3  Meroabl OYUCTKHU TBEPbIX BellecTB. [lepekpucrannuzanus

Metoabl OYMCTKH TBEpAbIX BemiecTB. Bosronka (cyOmmmarmst). TemmepaTypa BO3TOHKH H
TeMIepaTtypa IUIaBJIEHUS, BO3TOHsIOIIErocs BemecTBa. I[lpubop nns Bosronku. Ilepeocaxienue.
[Mepexpucramumzanus. DTambl nepekpucrawmmzanuu. [lombop pactBopurtens. HacwleHHBIH pacTBOD.
[opsiuee guiibTpoBanue, BakyyMHas ¢uibTpauus. OmnpeneneHue TeMIeparypsl IiaBieHus. Temmneparypa
IUTaBJICHUSI CMEIIAaHHOM MPOOHI.

Pa3zoen 3. «Cunmes opeanuyeckux coeouHeHuti»

3.1  CuHre3b

Ienu u 3a1a4u SIKCIIEPUMEHTA B OPraHMYECKOM CHHTe3e. TeopeTuieckre OCHOBBI Mpoliecca. Bridop
ycioBuil peakiuu. Pacuer cunTe3za. OOmume npaBuia MOATNOTOBKM U IPOBENEHUS CUHTEe3a. TeXHuKa
6e3omacHoctu. [Ipubop mist mpoBenenus cuntesa. llpoBeaenue ombita. KOHTpONb 3a XOIOM peakluu.
Boigenenue, ounctka W aHanu3 npoaykra. CHHTE3bl BELIECTB pPa3IMUHBIX KJIACCOB OPraHUYECKUX
coenuHeHuil. [IpoBeneHne FKCIepUMEHTAIBHBIX METOIOB UCCIIEIOBAHMS PEAKIIUA.

[IpoBenenue peakuuii, IPOTEKAOIUX 10 MEXaHU3MAaM:

- HyKJI€0()UITFHOTO 3aMEIIEeHUS — CHHTE3 raJIOr€HaIKaHOB;

- HYKICO(WIBHOTO MPHUCOCTUHEHUS — CHUHTE3 CIOXHBIX 3(UPOB KapOOHOBBIX KHCIOT, aMHJIOB
KapOOHOBBIX KHCIIOT, a30TCOAECPIKAILIUX aJIbJACTUIOB U KETOHOB;

- 3JIeKTPO(UIBHOTO 3aMELICHUSI B apOMATUYECKOM Py — peaklMd HUTPOBaHUs, OpPOMHpOBaHMUS,
CyIb(QHUPOBAHHUS;

- peakuuii AMa30TUPOBAHUS U a30COUYETAHMUS;

- peakumii OKHCIeHUs (CUHTE3 alleToHa, 1,4-0eH30XMHOHA, OEH30MHOI KHCIO0ThI) U BOCCTAHOBIICHMS.

4 O0beM yueOHOM IMCUMILINHBI.

O0beM TMCUMTLTHHBI
Buj yueOHoit padoThl Axan. | Acp.
3E
u, 4,
O01mas TpyA0eMKOCTb 1Y CHUILTTHHbI 5 180 135
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSL: 0,89 32 24
Jlekuun - - -
[TpakTnueckue 3austus (I113) - - -
JlaGopaTtopusie paboTs (JIP) 0,89 32 24
CamocrosiTesibHas padoTa 411 148 111
KoHTakTHas camocTosTelIbHas padoTa 411 0,2 0,15
CamocTosITeTbHOE M3YUECHHE Pa3/IeNIOB AUCIUILIMHBI ' 147,8 | 110,85
Buj uTOroBOoro KOHTpoOJIsi: 3auéTt

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIIMHbBI
«BbluucanTeabHasgs MaTeMaTHKA»
1 Hesab AMCHUIIMHBI — 1aTh CTYJICHTaM TEOPETUYECKUE 3HAHUS U HAYYUTh MPAKTUYECKUM YMEHHSIM
Y HaBbIKaM HMCIIOJIb30BaHUs COBPEMEHHBIX MATEMAaTUYECKUX METOJIOB PACYETOB, PACUETHBIX MUCCIEAOBAHUM,
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aHaJIn3a, OMNTHUMU3AIMKU HWHXKXCHCPHBIX IIPOHCCCOB C IMPUMCHCHUCM IMAKCTA MATCMATHYCCKUX NpPOrpaMMm
MATLAB nns pemieHusi IMpOKOTro Kpyra 3a/1a4 BRIYUCIUTENBHON MaTEMAaTHUKH.

2. B pe3yabTrare nu3ydyeHus JUCHUILIMHBI 00y4aI0UIUIICS T0JIKEH

Obnadamys CleAyOMKUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KECHUS:

I1K-3.1; T1K-3.2; I1K-3.3

3name:

- BBIUYMCIUTEIBHBIC M QITOPUTMHYCCKHE ACHEKTHI, HEOOXOAMMBIC JIi MPUMEHEHHUS COBPEMEHHBIX
CHCTEM KOMITBIOTEPHOU MaTeMaTuku, B yacTHoctTu MATLAB;
- METO/IbI U AJITOPUTMBI JJIs1 PEIICHUS] MHXCHEPHO-TEXHUUYECKUX pACUETHBIX 33]1a4;

Ymemy:

- (opmanmzoBaTh 3a7a4M BEIYUCIUTEILHON MAaTEMAaTHKH,

- IPUMEHSATD TOJIYYCHHBIC 3HAHUS TIPH PEIICHUH MTPAKTUYECKUX HHKCHEPHO-TEXHUICCKUX PACUCTHBIX
3a/1a4  BBIYMCIMTENIbHOM MaTEMaTUKH, C HCIOJIb30BAaHUEM COBPEMEHHBIX CHUCTEM KOMIIbIOTEPHOU
MaTematuku, B yactHoctu MATLAB.

Bnaoemy:

- METOJaMH TPHUMEHEHHUS COBPEMEHHBIX CHCTEM KOMITBIOTEPHOW MAaTEMaTHKH, B YaCTHOCTH
MATLAB,;

- CIOCOOHOCTBIO TIOCTAHOBKM M  PCEUICHUS HWHKEHEPHO-TEXHUYECKHX PAcCYCTHBIX 334
BBIYHCIIUTEIILHON MAaTEMAaTUKH M HABBIKAMU WHTEPIPETALNH U IPUMEHEHHUS MMOTy4YaeMbIX PE3yIbTaTOB.

3. Kparkoe coaep:kanue JUCHUTIIAHBI
Beenenmne. Llenu u 3agaun kypca. Kpatkuii ucropuueckuif o4epk pa3BUTHSI OTEUECTBEHHON U 3apyOexHOMN
BBIUMCIUTENbHON MaTeMaTUKU. OCHOBHBIE 3Tallbl pa3palOTKU U pean3aliy aIrOpUTMOB Ha KOMITBIOTEpaX.
Pa3nen 1. Pemenue cucreM JiuHelHbIX ajredpandyeckux ypapuenuii (CJIAY).
Tema 1.2. Pemenue cucreM nauHeilHbIx anreOpandeckux ypaBHenuit (CJIAY) meromom 'aycca u metonom
IPOCTHIX UTepaluii; npumeHeHue pemareneit (solvers) MATLAB nis ux peainzanuy Ha KOMIIBIOTEPAX .
e OrmnpeneneHue COBMECTHOCTH M eAMHCTBEHHOCTH pemieHuss CJIAY (BbluMclieHUE paHra
Marpuibl(rank) u onpenenurens (det) ;
o Anroputmsl pemienust CJIAY — meron I"aycca, metos npocToit urepanuu
e Pemenne CJIAY cpencrBamu MATLAB - linsolve
Tema 1.2. OOyCIIOBIEHHOCTh CHCTEMbI JHUHEHHBIX anreOpanyeckux ypaBHeHuil (CJIAY) u uyucno
00yCITOBIEHHOCTH.
e BrIBOJ pacdeTHBIX COOTHOIIEHUH yncia o0yciaoBiaeHHocTH CJIAY
. CDYHKI_II/IH MATLAB 111 BEIYHUCJICHUA YHUClIa O6yCJ'IOBJ'IeHHOCTI/I - cond;
Pa3nen 2. O6padoTka pe3yJibTaATOB U3MepeHus 0HOI BeJuunHbl. [Ipudianxenne GyHKUMHU ¢ OHOH U
HECKOJILKHMH He3aBHMCHMBIMH NepeMeHHBIMH.
Tema 2.1. Meronpl MHTEPHOALMU 3aBUCUMOCTEH C OJHOM HE3aBUCHUMOW INEPEMEHHOW U IMPUMEHEHUE
pewareneii (solvers) MATLAB nis ux peannsanuu.Ha KOMIbIOTEpax
o IlocTaHoBKa 3a/1a4M UHTEPHOJISALINH, KOHEUHBIE U Pa3/IeJICHHBIE Pa3HOCTH ;
o [Ilomuuomsl Jlarpanxka u MHOro4seHsl HproToHa
e OrleHKa NOrPENIHOCTH UHTEPHOISUOHHBIX (HOpMYII
o Hcnons3oBanue ¢pynkuuit MATLAB;
Tema 2.2. MeToipl anmpoKCUMAaIMK TUHEWHBIX U HEJTMHEHHBIX (YHKIUHN ¢ OJTHOM HE3aBUCUMOM MepeMEHHON
u npuMeHenue pemareneil (solvers) MATLAB ans ux peannzanuy Ha KOMIIBIOTEPAX.
e Hcnonb3oBanue Merona HaumeHbliux kBagparoB (MHK) g pemenuss 3amaum
anmnpoKCUMAalUH;
e Tlogbop koaddunmento anmpokcumupyoomux ¢Qyakuuii no MHK npu noctpoenun
MOJMHOMHUAIILHOW 3aBUCUMOCTH C MCIIOJIb30BaHKeM periarernst MATLAB- polyfit,
e Brrunciienue 3HaueHHs MOJIMHOMA C UCTIOIB30BaHUEM peratessi MATLAB — polyval
e Omnpenenenne kodpuIMeHToB annpokcumupyonmx ¢ynkuuid no MHK npu nocrpoenun
3aBUCHMOCTEH MPOM3BOJIbHBIX (DYHKIIMI C HCIOb30BaHUeM pemarens MATLAB- Isqcurvefit,
Pa3nes 3. BoruuciieHue HHTErpajioB ¢ OIHOM He3aBMCHUMOI IIePeMEeHHOM M IPUMEeHEeHHe KBAIPaTyPHBIX
(opmyJr 1J1s1 YMCIEHHOT0 MHTErPHPOBAHUS.
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Tema 3.1. Metoas! IpsIMOYTOJIBHUKOB JUIsl BBIYMCIIEHUS ONPEAEIEHHBIX MHTEIPAJIOB U UX MOTPEIIHOCTH

e [IlocraHoBka 3amauM, BBIBOJ, pPACUETHBIX COOTHomIeHWW. CpaBHEHHWE METOJOB ‘BHepen’,
‘Hazana’, ‘o cpeaHeMy’, TpaduuecKast UIUTIOCTPALUS;

e Hcnonp3oBanue pynkmuit MATLAB - sum, mean;

Tema 3.2. Mertoa Tpanenuii 11 BEIYUCICHHS ONIPEISIICHHBIX HHTETPAJIOB M MPUMEHEHHE pemaTels (solvers)
MATLAB a5 ero peanuzaiuy Ha KOMIBIOTEpPax

e BriBog pacuerHbix cooTHomeHul Mcnonbs3oBanue pemarenst MATLAB - trapz,
Tema 3.3. Metoa CumicoHa AJ1sl BBIUMCIIEHUS ONPEIETICHHBIX HHTErPaJIoB U IpUMEHeHue pewmares (solvers)
MATLAB a1 ero peanuzaiuy Ha KOMIIBIOTEPax

e lcnonb3oBaHHE HMHTEPIONALMOHHOIO MHOIOWIEHAa BTOPOIO IMOpSJKA JJs BBIYUCICHUS
MHTErpana. BeIBOJ pacyeTHBIX COOTHOIICHUH.

e Hcnonw3oBanue pemarenss MATLAB - quad.

Pa3znen 4. Penienue HeJIMHEMHBIX YPABHEHUI YMCJIEHHBIMUA METOTAMM.
Tema 4.1. Meton neneHus OTpe3Ka IONOJaM JJIsl PELIEHUS HEIMHEWHOTO ypaBHEHUS U IPUMEHEHHE
pemarens (solvers) MATLAB s ero peaivzanuu Ha KOMITBIOTEpax

o  BpIBOA pacyeTHBIX COOTHOUIEHUH .JJOCTOMHCTBA U HEJOCTATKU METOAA

e Hcnons3oBanue perrarens MATLAB- fzero

Tema 4.2. MeToj KacaTelbHBIX W METOJ CEKYLIUX JJIsl PELICHUS HEIMHEHHOro ypaBHEHUS U NPUMEHEHUE
pemarens (solvers) MATLAB s ero peayivzanuu Ha KOMITBIOTEpax

e BriBoA pacueTHBIX COOTHOMIEHNUH ./JOCTOMHCTBA U HEIOCTATKU METO/1A,;

e MHcnons3oBanue pemarens MATLAB - fzero

Tema 4.3. Meton mpocTelXx uTepauuil U Meroj BercreliHa i pelieHHs HEIMHEMHOrO ypaBHEHUS U
npuMeHenue pemtarens (solvers) MATLAB nis ero peanuszanuu Ha KOMIbIOTEpax
e BriBoA pacueTHBIX COOTHOLIEHNUH ./JOCTOMHCTBA M HEIOCTATKU METO/1A,;
e MHcnons3oBanue pemarens MATLAB - fzero
Pa3nes 5. Pemienune cuctem HeJIMHEHBIX YPAaBHEHU YHCJIEHHBIMHM METOAaMHU.
Tewma 5.1. Metron Herorona-Padcona u npumenenue pemmarens (solvers) MATLAB nns ero peanm3anuu Ha
KOMIIBIOTEPAX

e BpIBOJ pacyeTHBIX COOTHOILEHNUI;

e Hcnonw3oBanue ¢pynkuuii fsolve
Tema 5.2. Merton npocThIX uTepanuii u npumenenue pemartens (solvers) MATLAB s ero peanuzanuu Ha
KOMIIBIOTEpaX.

e BrBIBOJ pacyeTHBIX COOTHOIIEHNUI;

e Hcnonb3oBanue pynkuuit MATLAB
Pa3nes 6. Pemienne 3a1a4 0JHOMEPHOH ONTHMM3AIMH YHCJICHHBIMH METOJAMH.
Tema 6.1. MeTtoasl oHOMEpHON omnTUMM3alMK U NpuMeHeHue pemarteneit (solvers) MATLAB mna ux
peaM3alyy Ha KOMIIBIOTEPAX.

e ANropuTMBI METOJOB: JEJIEHUSI OTPE3Ka IOIMO0JIaM, JIeJIeHHs] Ha TPU paBHbIE YaCcTH, 30JI0TOTO
CeueHMs U ¢ MpuMeHeHneM uncen Pubonayuu, peanusanus ux B cpene MATLAB.

e lcnonb3oBanue Gpynkuuii fminbnd; cpaBHeHHE METOI0B

Paspnen 7. Pemienue 3a1a4 MHOTOMEPHOM ONTHMHU3ALMY YU CICHHBIMUA METOAAMH
Tema 7.1 Metoasl MHOTOMEPHON ONTUMM3AalMM M NpuMeHeHue pematenedt (solvers) MATLAB g ux
peann3anyuy Ha KOMIBIOTEPAX.

e Pemenune 3amau nuHeitHoro nporpammupoBanus (JIIT) u HenmuHeiltHOrO MporpaMMUpOBaHUs
(HJIIT) ¢ orpannuenusamu 1-ro u 2-ro pojaa;

e ANTOopuUTMBI HYJIEBOTO U MEPBOTO MOpsiAKa. besrpagueHTHbIe U TpaJiMeHTHBIE METO bl IOMCKA
sKkcTpeMyMma. Meroael ciaydariHoro mnoucka. Meronsl Hennepa-Mupa, Xyka-/[xusca u
mTpadHbIX QYHKIUH. AJITOPUTMBl UX peau3anus

o Hcnonw3oBanue pemareneit fminsearch, linprog, fmincon;

Tema 7.2. MeToap!l anllpOKCUMAIIUU TPOU3BOJIEHON (PYHKIIMM C MHOTHMH HE3aBHCUMBIMH TIEPEMEHHBIMH H
npumeHeHue pemateneid (Solvers) MATLAB ans ux peanu3anuu Ha KOMITBIOTEpaXx.

e Pemenue 3a1ay annmpokcUManuy MeToA0M HauMeHbIux kBaaparos (MHK) ¢ orpannuennsmu
1-ro u 2-ro pona;

e Hcnoap3oBanue perrareneii fminsearch, fmincon.
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Pa3nen 8. Pemienne nudpepeHnnaJbHbIX ypaBHEHHH YMCICHHBIMHA METOJAMH.
Tema 8.1 Metonbl pemieHUs: cUCTeM OOBIKHOBEHHBIX IU(B(EpeHIMATBbHBIX yYPAaBHCHHH W TPUMEHCHHE
pemateneii (solvers) MATLAB anst ux peanuszanuu Ha KOMIbIOTEpax.
e IlocranoBka 3agaun Komm. Meton Diinepa, meron Pynre-Kyrra; OneHka nmorpemHocTH.
e Kecrkue cucrembl nuddepeHIMAIBHBIX YpaBHCHUW W TPHUMEHEHHE SBHBIX M HESBHBIX
YHUCIIEHHBIX METOJIOB JUISl UX PELICHHUS
o PemeHue «kpaeBoil 3agaun». MeToa KOHEUHBIX Pa3HOCTEH, METOJ « MPUCTpenKu». OLeHka
MOTPEIIHOCTH
e Hcnons3oBanue perrareneii ode 45,0de 23
Tema 8.2 Metoasl pemeHust cucteM Au(QepeHInaNbHbIX YPAaBHECHHH B YaCTHBIX MPOM3BOJAHBIX H
npuMeHeHue pemarenei (solvers) MATLAB aiis ux peanm3auu Ha KOMITBIOTEPaXx.
o [IlocraHoBKa 3aja4yd peIICHUS YypaBHEHUs MapabOIMYECKOro THUIA Ha IMpHUMEpe 3aJadyd
TEIUIONPOBOJHOCTH U 3a/1aHK€ HAa4aJbHBIX U TPAHUYHBIX YCIOBUH.
o SIBHBIE U HEABHBII METOA ceTOK /s peuieHus. OleHKa OrpelHOCTH
e Hcnonp3oBanue Bo3moxkHocteit MATLAB nns pemenns nuddepeHmaibHbIX YpaBHEHUH C
YaCTHBIMH MPOU3BOJIHBIMU

3akiri0ueHue. 3aKIIOUUTENbHAS YaCTh 0 MOJIBEICHUIO UTOTOB Kypca.

4 O0beM yueOHOH THCHMIIINHBI

O0BbeM TUCHHUIIIHHBI
Buj yuyeOHoii padoThI Axax. | Acip
3E
q. M.
O061mast Tpy10eMKOCTh TUCHMILIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlekuun 0,89 32 24
[TpakTnueckue 3austust (I113) - - -
JlabopaTtopusie padoTs (JIP) 0,89 32 24
CamocrosiTesibHas padora 1,22 44 33
KoHnTakTHas camocTosITellbHas paboTa 199 0,4 0,3
CamocTosITeIbHOE U3YUECHHE Pa3/IeNIOB AUCIUILIMHBI ' 43,6 32,7
Buj MTOrOBOro KOHTPOJIS: 3auer ¢ OLEHKOI
AHHOTaUUs padoyeil NPOrpaMmMbl JUCHMUILIHHBI
«ITpoMbInLIeHHAS IKOTOTHS
1 Heab AUCHMIUIMHBI - TpuoOpeTeHHe OOydYaloIMMUCS 3HAHUH UM KOMIIETEHIMH, Mpo-

q)GCCI/IOHaJ'IBHI:IX YMCHI/II\/'I ¥ HaBBIKOB B 00J1aCTH opraHu3alvi MaJJIOOTXO/JHBIX IMPOMBIINIJICHHBIX ITIPOU3BOJCTB
Ha OCHOBC MCTOJ0B O6€3Bpe)KI/IBaHI/IH TBCPABIX, KUAKUX U F33006p33HHX 3arpsA3HAIOMIUX BCIICCTB.

2 B pesyabTare H3y4YeHHs THCHHUIIMHBI 00yYAIOIIHIICH T0/KEH:

Obaadoame CleayOMUMU KOMIETCHIIMSIMA U UHANKATOPAMH UX JTOCTHKECHUS:

I1K-4.1, I1K-4.2, TIK-5.3.

3uame:

- OCHOBBI XUMHUYECKHX M CMEKHBIX C HUMHU TEXHOJIOTHI ITPOU3BOJICTB C TIO3MIIMIA UX BO3ACHCTBHS

Ha OKPYIKAOIIYIO CPENY;

— OCHOBHBIE METO/IbI 00€3BPEKUBAHMSI BHIOPOCOB, COPOCOB U TBEPJIBIX OTXOJIOB.
Ymemn:
- aHAJIM3UPOBATh JAHHbIE MO HCTOYHHMKAM BBIOPOCOB (COPOCOB) 3arps3HSIOUIMX BEILECTB;
BBIJICJIATh IPUOPUTETHBIE 3aTrPSA3HSIONINE BEIIECTBA U UCTOYHUKU UX BBIOPOCOB (COpPOCOB);
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- MIPOBOJIUTH OLIEHKY JHEPro- M pPecypcocOeperaronx MEpONpUATHi B COOTBETCTBUU C
HOPMAaMH TIPEIEIIbHO JOIMYCTUMBIX BEIOPOCOB (COPOCOB) 3arps3HSIONIMX BEIIECTB C YU€TOM SKOHOMUYECKON
11e51eco00pa3HOCTH UX IPUMEHEHHUSL.

Braoemy:

- HaBBIKAMHU CPABHUTEIHHOTO aHAJIHM3a IIPH COCTABICHUH MPUHIUITHAIBHBIX CXEM 10 OYHUCTKE
BbIOPOCOB (COPOCOB) MPOMBIIIIEHHBIX TPOU3BOJICTB C LEIbI0 MUHUMH3AIUHN UX BO3ICHCTBUS Ha
OKPYXKAIOIIlYIO CpELy.

3 Kparkoe cogep:xaHue TUCHHUILTHHBI

Pazgen 1. Mepapxuyeckasi OpraHu3anus MPOU3BOICTBEHHbBIX NIPOIECCOB

1.1. Beenenue. CoBpeMEHHOE COCTOSIHME€ M MEPCIEKTUBBI PA3BUTHUS MaTOOTXOTHBIX TEXHOJIOTHM.
[Ipenmer mnpomsbinuieHHON 3Kosoruu. OCOOEHHOCTH IpeIMEeTa, OTIMYAIOIIHME KypC OT KIIACCHYECKOH
9KOJIOTHH.

1.2 OOmme 3aKOHOMEPHOCTH MPOHM3BOJCTBEHHBIX IMporeccoB. Co3maHue MPOMBIIIIICHHBIX
00BEAMHEHUN, TEPPUTOPHAILHO-TIPOMBIIIEHHBIX  KOMIUIEKCOB,  AKOJIOTO-TIPOMBIIUICHHBIX  MapKOB.
PamxupoBanue 3arpsi3HAIOMMX BEUIECTB. YUYET HOPMHUPOBaHHSA (TOCYIapCTBEHHOTO W PErHMOHAIBHOTO)
HArpy3Kd Ha OKPYKAIOLIyI CpeAy MpU OpraHu3alli MajoOTXOAHOTrO MNpou3BOACTBa. DopMUpOBaHUE
IKOJIOTO-IKOHOMHUYECKUX CHCTEM.

1.3. Kpurepuu onenku 3¢(heKTUBHOCTH MPOoU3BOACTBA. [IoHATHE MaOOTXOAHOTO U «OE30TX0THOTOY
npoun3BojicTBa. OCHOBHBIE KPUTEPUU M TPUHIMIIBI CO3/IaHUS MAJIOOTXOIHBIX MPOHM3BOJCTB; KOMIUIEKCHOE
UCIOJIb30BaHUE PECYpPCOB, IUKIMYHOCTh MAaTEpPUAIbHBIX IIOTOKOB, OTPAaHUYEHHE BO3ICHCTBUS IIPOM3BOICTBA
Ha OKPY)KAIOIIyI0 cpeny. PanmoHamsHOE MCIIONb30BaHUE SHEPTUU B MPOU3BOACTBE. OrpaHUYeHUs BTOPOTO
3aKOoHa TepMoauHaMuku. OpraHuzanus 3aMKHYTBIX LHMKJIOB B MPOU3BOJACTBE. MarepuanbHble U
PHEpreTHYecKre OaNaHChl IPEANPUATHIA, KOMIIZIEKCHOE HCIIOJIb30BAHHUE CHIPhSI U DHEPTUH.

Paznen 2. CoipbeBasi 0a3a W OCHOBbI TEXHOJOTHil NPOU3BOACTBA OCHOBHBIX MPOJYKTOB
XHMHMYECKOH 0Tpaciiu

2.1. CeipneBas 6a3a nmpou3BOACTBA CEPHOH, PochHOpHON, A30THOM KUCIIOT U MIETOYEH.

OObeMbl IPOU3BOACTBA CEPHOM KUCIOTHI B Mupe U B P®. CrippeBast 6a3a Impou3BOJCTBA CEPHOM
KHUCJIOTHI - CAMOPOJIHAsS cepa, MUPUT, CEPOBOJOPO/I, OTXOASIINE ra3bl IBETHOW MeTautypruu. Opami-nporecc,
Knayc-nponiecc, 00uT HpUTa M Pya HBETHBIX MeTauIoB. KOHTAaKTHBIA CITOCOO MPOU3BOJCTBA KUCIOTHI.
TexHoMOrMUecKne 0COOEHHOCTH MPOIIECCOB OKUCIIEHUS AUOKCHU/IA Cephl, TOTYUEHHOTO U3 pa3IMYHbIX BUJIOB
CBIpbsi. DHEpPro- u pecypcodPPeKTUBHOCTh MPOILIECCOB TMOMYUYECHUS] CEPHOW KHUCIOTHI M3 THPUTA U
CEpOBOIOPOAA.

O6nembl pon3BojcTBa (hochopHOit KucaoTsl B Mupe u PO. CripbeBasi 6a3a mpou3BOACTBA KUCIOTHI
B POD.

OOBemMBl TIPOM3BOJICTBA M CHIpbEBasi 0a3a MPOM3BOACTBA A30THOH KHUCIIOTHI. TEXHOJOTHS CHHTE3a
ammuaka — Meron Xabepa-bora.

CripbeBast 6a3a mpousBojcTsa menodeit (NaOH, KOH) n o6sembr nx npoussojicTea B PO.

2.2. TexHOIOTUM, aHAIW3 3KOJIOTMYECKOM ONAaCHOCTH MPOMU3BOJCTB M METOJbl 00€3BPEXKHBAHUSA
cOpOCOB U BBEIOPOCOB.

HcTounuku o6pazoBaHusi, 00beMbI BBIOPOCOB U COPOCOB B TEXHOJOTHUSX MOJIYUYEHHS CEPHOM KUCIIOTBHI.
TBepaple OTXOABI MPOWU3BOJICTBA CEPHOW KHCIOTHI M3 MUPUTA W BO3MOXKHBIE METONIbI HMX YTHIIM3AIUH.
W3BneueHne Meau M cejleHa U3 OTXOAOB MUPUTHOTO MPOM3BOACTBA. KOHTpOIb BHIOPOCOB B KOHTAKTHOM
croco0e MPOM3BOJICTBA CepHO KHCIOThL. OCHOBHBIE METO/IbI oOparieHus ¢ Beiopocamu SO2. Helrpanu3zarus
CTOYHBIX BOJI IPOU3BOJICTBA CEPHOM KUCIOTHL. Perenepanus orpab0oTaHHON CEpHON KUCIIOTHI.

3arpsizHeHue ruapochepsl B xoae (iaoTanuu anatuT-HePEITUHOBBIX PYyA TEXHOJIOTHH TOJIYYCHHS
9KCTPAaKIMOHHON (ocdopHoit kucnoTel, cymnepdocdara, aBoiHOro cymnepdocdara U KOMIIICKCHBIX
MUHEPATBHBIX YAOOpeHHil Ha oOcHOBe (ocOpHON KHUCIOTHI. 3arpsi3HeHHe aTrMoc(epHOro BO3ayXa
COEAMHEHUSIMH (PTOpa U METOIbI OOPHOBI ¢ HUM. 3arpsi3HeHHE JIUTOC(Epsl TBEPABIM OTXO0A0M IPOU3BOJICTBA
KHCJIOTBI, METOIbI oOpameHust ¢ (ocdorurncom. HelTpammzamusi CTOYHBIX BOJ MPOW3BOJCTB KHCIOTHI U
docdopcoaepkammx yroopeHuil.

COpocbl m BBIOPOCHI B TPOW3BOJACTBE aMMHaKa, METOJAbI OOpalleHusi C HHAMH. TeXHOJIOTHS
IPOM3BOJICTBA a30THOW KMCJIOTHI W3 amMHaka. [loHsATHe mpoayBO4YHOro rasza. OpraHuszanus LUKIMYHOTO
IPOM3BOJICTBA.
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DKOJIOTUYECKHE acCHeKThl J00bIYM CONEH | IpeABapUTElbHAas IOATOTOBKA PpAaccoyioB s
JIEKTPOXUMHUYECKOT0 MOIydeHus 1ienouei u xiopa. OcoOeHHOCTH MOy4YeHHUs 1IeI04el B 1uaparMeHHbIX,
PTYTHBIX ¥ MEMOpaHHBIX 3JIEKTPOJIU3EPaX U CBSI3aHHbIC C HUMH TEXHOJOIHMHM 00€3BPEKUBAHUS BHIOPOCOB U
copocos. [Tonyuenue cuaTeTnueckoi conpl mo Meroay CoibBe U pobdemMa «OenbIX MOpe».

Pa3nea 3. Jxojiornueckue acneKTbl CMEKHbIX ¢ XHMHYECKOI TeXHOJ10TrHell NpPOu3BOICTB

3.1. Dkonoruyeckue acneKThl OypeHHsl U SKCILTyaTalluM I'a30BbIX U HE(TIHBIX MECTOPOXKICHHUM.

Opranuzanust HedTe- U ra3ono0brdu B PO - sKojormueckue acrnekThl OypeHHs M 3KCILTyaTaluu
ra3oBbIX M HEQTIHbIX MecTopoxaeHui. [lonyTHbIl HedTsaHON ra3. OO0pa3oBaHHE OTXOAOB IIPH U3BJICUEHUU
HedTu. ObecconuBanue HeTeH U TPAHCIOPTUPOBKA ra30BbIX U HE(PTIHBIX TOTOKOB. MeTo1bl 0OpalleHus ¢
He(Te3arpss3HEHHBIMU BOJIaMU M He(TeliaMamMu.

3.2. lenmono3Ho-0ymakHass HpOMBINUICHHOCTh  Poccun. TpaaulMOHHBIE — CBIPbEBBIE U
DPHEPreTHUUECKUE PECYPCHl OTPAciM M COBPEMEHHbIE TEHACHIMHM B OpraHu3allid MaJOOTXOAHOIO
npousBojcTBa Oymaru. KpadT mponece — kak npumep pereHepanuu sHepruu u marepuainos. OrbGenuBaHue
OyMa)KHOM MacChl M COIYTCTBYIOIIME IMPOIECCY KOJOTMUYECKHE MPOOJieMbl. AHAIN3 >KM3HEHHOTO ITUKIIA
Oymaru ¢ Mo3uLMii SHEPro- U pecypcocOepeKeHusl.

3.3. CeippeBas 0a3a, TEXHOJIOTUSI M SKOJIOTUYECKUE ACMEKThl MOJMy4YeHUs altoMuHus. Poccuiickuit
QIIOMUHUI Ha MUPOBOM pbIHKe. ChIpbeBas 0a3a U TEXHOJIOIUs MOJIY4YeHUs IJIMHO3eMa 1o merony baiiepa.
KpacHslii nam. D1eKTpOXUMHYECKOE TTOTyIeHUE METAJUIMIECKOTO ATFOMUHUS. 3arpsi3sHEHUE aTMOC(HEPHOTO
BO3/yXa (TOpcoiepKallUMU COeIMHEHUSIMHU, 00pa3oBaHue apo30Jeil. MeTo1bl MUHMMHU3aLUU HEraTUBHOTO
BO3/ICUCTBUS HAa OKPYKAIOUIYI0 Cpeldy. OHepro- M pecypcocOeperaromue IpueMbl B TPOU3BOJICTBE
METaJUINYECKOTO AJTFOMUHMSL.

Paznen 4. CoBpeMeHHble HaNpaBJIeHHS] OPraHU3alMH MAJOOTXOAHBIX TEXHOJOTHYECKHX
NPOU3BO/ICTB

41. MemOpannbie TexHosorud. Ctpoenme  meMmOpaH. Metoasl  oOpaTHOro  ocmMoca,
yapTpaduinbTpanuu. Mcnoab3oBaHne MEMOPAaHHBIX TEXHOJIOTHI B ONPECHEHUH, 00ECCOIMBAHUMN U OYHCTKE
BOJI.

4.2. MeroJl CyepKpUTUYECKOIO OKHUCIIEHHs U Jpyrue Oe3XJOpHble TEXHOJOrMu. TeopeTnyeckue
OCHOBBI CYNEPKPUTHYECKOr0 oOKHucieHus. OO0e3BpexUBaHUE 3arpsi3HAOLMX BeulecTB Y@ H3JIyuyeHUeM,
HEPOKCHJIOM BOIOPO/1a, 030HOM M KOMOMHAIMEH 3TUX METOJIOB.

4.3. BUOTeXHOJIOTHYECKHE METOBI. broornueckas 04ncTKa CTOYHBIX BOJ] B a9POOHBIX U aHA3POOHBIX
YCIOBUSX.

4 O0bem yueOHOH TUCHMILINHBI

O0beM TMCUMTLTHHBI
Buj yueOHoi padoThl Axan. | Acp.
3E
4. 4.

O01mas TpyA0eMKOCTb IV CHUILTHHbI 2,0 72 54
KoHTakTHasi padoTa — ayIMTOPHbIE 3aHITHS: 1,33 48 36
B TOM 4HcJje B GopMe NPAaKTHYECKO# MOAT0TOBKH 0,19 7 5,25
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (I113) 0,44 16 12
B TOM 4ucIIe B popMe MPAKTUYECKONH OATOTOBKU 0,19 7 5,25
CamocrosiTejibHasi padoTa 0,67 24 18
KonTakTHas camocTosTenpHas paboTa 0,4 0,3

0,67
CaMocCTOsITeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTLIHHBI 23,6 17,7
Buja UTOrOBOro KOHTpPOJIS: 3a4er c oneHkom

AHHOTanus pado4ye NPorpaMMbl M CHHUILJIMHBI
TeopeTnueckne 0CHOBBI IHEPro- U pecypcochepekeHUs B XMMHYECKOH TeXHOJIOTUH

1. Heap aucuuMmiIMHbBI — CPOPMHUPOBATH YPOBEHb NPOPECCHOHATBHOH KOMIETEHTHOCTH,
MO3BOJIAIOIINN TPAMOTHO, C TOYKHM 3pPEHHS] PHEPro- U pecypcocOepekeHus: peliath MpUKIaJHble 3a7aud
IPOMBIIIJICHHOTO MacIITaba.

111



2. B pe3yJbTare n3yuyeHHus JUCHUIIUHBI 00yYAlOMIMIiCS 10/IKEH:

Ob6nanath cneayoummMi NpodecCHoHaIbHBIMUA KOMIETEHIIMSIMHI U HHAUKATOPAMH UX JOCTHKCHHUS:
IK-3 - [1IK-3.1, T1K-3.2.
IIK-4 - [IK-4.3.

3namy:

— TEOPETHYECKHE OCHOBBI M MAaTeMAaTHYCCKUU ammapar pacueta W aHaimm3a JPQPEKTUBHOCTH
UCIIOJIb30BaHUs DHEPIeTUYECKUX U CHIPHEBBIX PECYPCOB HA OCHOBE MOHSATHUS IKCEPTUU.

Ymemy:

— aHaJM3UpOBaTh BEIMYMHY HKCEPreTUYECKOro MOTEHIMajda pa3jHYHbIX JHEProHOCHUTENeH
XUMHUYECKOT0 MMPOU3BOJICTBA HA IPEIMET JOCTOBEPHOCTH U BO3MOXKHOCTH MPAKTUUECKOMN peanu3aiui;

— TMpeajiarath MyTH CHUKEHHS SHEPro3aTpaT U MOBBIIIEHUS SHepreTudeckoi 3¢ (HeKTUBHOCTH 3a CUET
UCIIOJIb30BaHUsl BTOPUYHBIX 3HEpropecypcos (BOP);

— co3JaBaTh F'MOKHE pereHepaloOHHbIE TEXHOJIOTUU C 3aMKHYTOM CTPYKTYpOH SHEPreTH4YeCKHX U
MaTepHabHBIX TOTOKOB.

Braoemy:

— KOMIUIEKCHOM METOJIMKOW OIIEHKHM SHEPreTUYECKOro IMOTEHIMada OTXOJ0B M IMPOMEKYTOUYHBIX
MPOJAYKTOB XHMHUYECKUX MPOU3BOJACTB (FOPIOYHMX OTXOJOB, T'a30BBIX MOTOKOB HM30BITOYHOTO MIAaBJICHUSA,
YKUJKUX CTOKOB) Ha MPEIMET UX YTUIIU3AIMNH C YIE€TOM SKOJIOTUUECKUX KPUTEPHUEB.

3. Kpartkoe coaep:xanue JUCUUIIMHBI.

Pasnen 1. BBenenue. Tepmoamnamuyeckasi OLEHKa MATEPUAJBHBIX M JHEPreTUYECKHX

pecypcoB. OnieHKa YJHePropecypcoB Ha OCHOBe MOHSITHS IKCEPrUM.

1.5. Brenenue B nucturmiauHy. OCHOBHbBIC TOHSTUS U OPEICICHUSL.

OcHoBHbBIE HamNpaBjieHUs U MPOOJEMBI CO3/IaHUSI DHEPTETUUYECKU BBICOKOI(D(PEKTUBHBIX U IKOJIOTUYECKU
Oe3omacHbIX TexHoioruil. Tumel mnpeoOpa3oBaHuil sHepruum (mpsAMble, UukiIndyeckue). Cucrema
muddepeHIMaTbHBIX YPaBHEHUH 17151 OTKPBITON paBHOBECHONW MaKPOCHUCTEMBI.

1.6. OrnieHKa YHEPrOPECYPCOB.

TepmonuHaMuueckasi OIIEHKA JHEPropecypcoB CTAIIMOHAPHOTO IMOTOKa BemiecTBa. [loHATHe sKcepruu.
YcnoBrue XUMHUYeCKOro paBHOBecHs. PacuéT MUHUMAaIBHBIX 3aTpaT SHEPTHH B MPOIIEcCaX KOMIPEMUPOBAHHS,
paszeneHus ra3oBbIX CMECe, MOaydeHUs X0JI0a.

Pazgen 2. AHanu3 3(Q(eKTHBHOCTH HCHOJb30BAHUS MATEPHAJbHBIX M 3JHEPreTHYeCKHX
pecypcoB XUMHUYeCKOro npou3BoacTBa. Mojae/ib peajibHOT0 JHepPronpeodpa3oBarTeisi.

2.1. Ananu3 3¢b(heKTUBHOCTH HCTIONb30BAHMS PECYPCOB.

Cuctema WHTETPAIbHBIX OalaHCOBBIX YpaBHEHWW W KHUHETUYECKUX COOTHOIICHUW I OTKPBITOU
HEpPaBHOBECHON MaKpOCHCTEMbI. AHATUTHYECKOE U YUCIEHHOE PEIICHUE ITUX YPABHEHUN HA OCHOBE MOJIENU
JIOKaJIbHO-PABHOBECHOT'O OTMKMCAHUSI B TIPOIIECCaX TEUCHUSI BI3KUX CPE/l, TEIIO- U MacCOOOMEHa.

2.2. Mopens peaabHOT0 SHEpronpeodpa3zoBaTes.

Mertoanka HUCMOIB30BaHUS YPAaBHEHUM NJIsi ompenesieHus (pakTUYecKux sHeprosarpar. Pacu€r BemudyuHBI
skceprerudeckoro KIIJ[ MHOrocrainitHOro moTO4YHOrO MpoIecca.

Paznen 3. IlpuHuunbl co31aHUsI  JHEPro- M pecypcocOeperammx  TeXHOJOTHIA.
HNupopmanoHHbIe MOAXO0ABI U KPUTEPUH OLIEHKH cTeneHH 3P (PeKTUBHOCTH IPOU3BOACTBA B YCJIOBHAX
COBpPEeMEHHOI JKOHOMHUKHU M IKOJIOTHM.

3.1. DHepreTuyeckuit 6amaHC XUMUYECKOTO MMPOU3BOJICTRA.

CTpyKkTypa TOIUTMBHO-DHEPIE€THYECKOTO OajaHca W CHCTEMBbI HJHEProoOeCleueHUuss XUMHUYECKOTO
npousBojcTBa. OO0IIast TepMoguHAMUYecKasi olleHka BOP: MaTepuanbHBIX OTXOJ0B, Ta30BBIX MOTOKOB MO
M30BITOYHBIM JaBICHUEM, TETUIOTHI TEXHOJIOTHYECKHUX TIOTOKOB.

3.2. MeTo/b! ioBBINIeHUS 3QGEKTUBHOCTH MPOU3BOJICTRA.

Mertoas! noBsimeHus 3 HEKTUBHOCTH MPOIECCOB YTHIIM3AIUHA OTXOI0B C YIETOM IKOJIOTHIECKUX KPUTEPHEB
(Ha mpuMepe CHHTe3a aMMHaKa, MMPOJIN3a YIIIeBOJOPOI0B, KOHBEPCUU METaHA BOASHBIM MApOM).

Pasznen 4. TexHosornyeckoe M IHepreTuyeckoe KOMOMHHPOBAHHE NPOLECCOB NpeBpallleHUs

JHEPruM U BellecTB.

4.1. Ilpuaimiel sHEproodecneueHus IPEANPUSITHI XUMAYECKOH IPOMBIIIEHHOCTH.

CuHTe3 TEXHOJOTHYECKOW W DHEPreTHMYeCKON CHCTeM KaK OCHOBHOW MPHUHIMI JHEProoOecreueHusl.
OCcoOEHHOCTH JHEPro- U PEecypcocOepekeHrss B HU3KOTEMIIEPATYPHBIX MpoIeccax MOJYYCHHsS XOJIOAa,
pa3zieJIeHusl U OUMILIEHUS Fa30BbIX CMECEi.
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4.2. lloBeiieHue 3¢ HEeKTUBHOCTH PaOOTHI SHEPTOEMKHUX MMPOU3BOJICTB.
OcHOBHBIE MPOMBIIUIEHHBIE CXEMBI MOJIYYEHHsI X0J10/1a ¥ TpaHcpopmalu Teruia. CpaBHUTENIbHBIN TEXHUKO-
HKOHOMUYECKUN aHanu3 napokomnpeccuoHHbIX (IIKXM) 1 Tennoncnonab3yomux X0a0IUIbHbIX MalIUH.

4. O0beM y4eOHOI JUCUMIIIIHMHBI.

O0BLeM THCHUILINHEI
Bun yueOHo# padoThI Axan. | Actp.
3E
q, q,

OO011as TpyA0€MKOCTh JTUCITUILUIHHBI 3 108 81
KonTakTHas padoTa — ay1uTOpPHbIE 133 48 36
3aAHATHA:
Jlexiun 0,89 32 24
[Tpaktuueckue 3ausrtus (I113) 0,44 16 12
CamocTrosiTejibHasi padoTa 2,67 60 45
CaMocTosATeIbHOE U3YUCHUE PA3/ICIIOB 2.66 50,6 44,7
JUCIIUILINHEI
Buabl KOHTpOJIA:
3ader ¢ OEHKOM 0,01 0,4 0,3
KonTakTHas paboTa — MPOMEKYTOUHAS 0,01 0.4 0.3
arTecTanus
Bujx HTOroBOro KOHTpOJIS: 3adeT ¢ OLEHKOM

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNIIHHBI
«MarepuaJioBeeHue JJsl JHEPTo- U

pecypcocoeperamux npoueccoB XUMUYECKOH TEXHOIOTHID)

1. Heab aucUMNJMHBI — NPUOOpPETEHHE CTYACHTaMU 3HAHUN, HEOOXOIMMBIX MAJIi CaMOCTOSITENILHOTO
pEIICHUs BOMPOCOB, CBSI3aHHBIX C BBIOOPOM MaTEpUAIOB JIJIsi 00OPYIOBAHUS XMMHYECKHUX MPOU3BOJICTB C
YU4eTOM YCIIOBUHM OKCIUTyaTallid, a TakKe C TMO3HWIMKA PAlMOHAIBHOTO HCIOJIB30BAHUS CBHIPHEBBIX H
JHEPTrEeTHYCCKHUX PECYPCOB.

2. B pe3yabTare u3yueHus JMCUMIIMHBI 00yYAIOUIUICS TOJIKEH:

Obnadams ClenyONMMA KOMIIETCHIIUSIMA U UHIANKATOPAMH UX JOCTHKECHHUS

VK-2.2; YK-2.4; YK-2.10; I[IK-1.4; TIK-1.5; TIK-1.6.

3uame:

-KJ1accu(UKAINIO, CTPYKTYPY, COCTaB M CBOWCTBA MAaTEPHAJIOB, HCIIOJIB3YeMBIX B XUMHUYECKON TEXHOJIOTHH,
He(TEXUMUU U OMOTEXHOIIOTUH;

-MapKHUPOBKY MAaTEPHAIIOB, UCTIOIB3YEMBIX B XUMHUYCCKOW TEXHOJOTHHU, HEPTECXUMUU U OMOTEXHOJIOTHH, TI0
POCCHUHCKUM U MEXIYHAPOJHBIM CTaHIApTaM;

-OCHOBBI KOPPO3WH METAJJIOB, TPHUHIUIIEI U METOMABI 3aIllUThl OT KOPPO3WH C IMO3WIUH paIrlMOHAIHLHOTO
UCTIONIb30BaHUS CHIPHEBBIX U SHEPTETUYECKUX PECYPCOB;

-IPUMEHEHUE MAaTEPHAJIOB, C TTO3UITUI SHEPTO- M PECYPCOCOCPEKESHIS MPH UX TIepepadboTKe;

-OCHOBHBIE KOHCTPYKIIMOHHBIC U (PYHKIIMOHAIBHBIE MAaTepUAIbI, TPUMEHSIEMbIE B XUMUYECKOW TEXHOJIOTHUH,
He(pTEeXUMUN U OMOTEXHOJIOTHH;

Ymems:

-aHAJM3UPOBATh (PU3NKO-XMMHUYECKHE K MEXaHHYECKHE CBOHCTBA MAaTEPHAIIOB, UX KOPPO3HOHHYIO CTOHKOCTh
1 TEXHOJIOTUYHOCTE;

-1oA00paTh KOHCTPYKIIMOHHBIA MaTepHall JUII XUMHUKO-TEXHOJIOTHYECKOTO TpoIlecca ¢ Y4eTOM METOJIOB
3aIIUTHI OT BO3MOXKHOTO BO3/ICHCTBHS TEXHOJIOTHUECKOM CpeJlbl M palliOHAIEHOTO UCIIOBE30BAHUS CHIPHEBBIX
U DHEPTETUYCCKUX PECYPCOB .

Brnaoemw:

-IPOCTEUIITIMH ~ OTICPAITUSIMU  OTNIPEJICIICHUST CBOWCTB MAaTEpHajOB, HCIOIb3YEMbIX B XHMHYECKOMH
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TEXHOJIOTHH, He(hTEXUMHUH U OMOTEXHOJIOTHH.

3. Kpartkoe cogep:xaHue TUCHUILTHHBI

Pa3nen 1. Beenenune. ®U3NKO-XMMUYECKHE OCHOBBI MATEPHATOBEICeHUS

MarepuanoBeeHue Kak HayKka: LeId, 3aJadyd M 3HadeHue JAucuuIuinHbel. OOmue TpebGoBaHus,
IpeIbABISEMbIE K MaTepuaiaM B 3aBUCUMOCTH OT YCJIOBUI HCIOJIb30BaHUS WM 3KCIUlyaTauuu. PazBurue
HayKu O marepuanax. Posib pyccKHX y4eHBbIX B pa3BUTHM Hayku. JlocTikeHus B 00JacTH CO3[aHUsl HOBBIX
MaTepHaJioB, TEXHUKO-3KOHOMUYECKas 3((HPEeKTUBHOCTh UX MPUMEHEHUS. 3HaUeHUE MaTEPUAIOB B PA3BUTHH
XMMHKO-TEXHOJIOIMYECKHUX MPOLIECCOB U 00eCIIe4eHnH UX 0€30MaCHOCTH.

OcCHOBHBIE NOHATUSA O CTPOEHUH, CTPYKTYpE U CBOWCTBAX MATEPUAIOB. METONBI U3y4eHUS CTPYKTYpBI U
CBOICTB MaTepUaJIOB.

Crpoenue MatepuanoB. OCHOBHBIE TUIIBI KpHUCTAIIIMUECKUX perieTok. Kitaccudukanus kpucTamuioB o Tunam
CBSI3U. AHU30TPONUS CBOWCTB KpuCTaLUIOB. CTpoeHHME peanbHBIX KpHUCTALIOB. JledeKTsl peanbHbIX
KPUCTAJZIOB M MX BIMSHUE Ha CBOWCTBA METAUIOB M cIuiaBoB. (CBolicTBa aucnokauui. Jlmarpamma
«IUIOTHOCTh ~ JI€(PEKTOB-IPOYHOCThY». Kpucramnuzamus MeTauioB U ciutaBoB.  CaMoOmpou3BOJIbHAS
kpuctau3anus. HecamonpousBoibHas Kpuctamiuzanuss. AMop¢HbIe Marepuanbl. AJUIOTPOIINYECKHE
IIPEBPAILCHNS METAJLIOB.

CpoiictBa MmarepuainoB. I[lokazarenu cpoiictB. Kinaccudukanus cBoiictB. Mexanudeckue, (uznyeckue,
XUMHUUYECKHE, SKCIUTyaTallUOHHBbIE M TEXHOJIOIMUYECKHUEe CBOMCTBa MarepuasoB. [lokazarennm MexaHMYECKHX
CBOWCTB, ONpejessieMble MPU CTATUYECKUX HUCHBITAHUSX Ha pacTsbKeHHe W M3rub. Meronsl onpeneneHus
TBEpAOCTH MarepuanoB. [loka3arenm MeXaHMYECKUX CBOWCTB, OIpeAeisieMble NpU AUHAMHUYECKUX MU
LUKINYECKUX UCIIBITAHUSAX.

OcHoBBI TEOpUM CIUIaBOB. J(MarpaMMbl COCTOSIHMSI CILIaBOB. TepMHUHBI U omnpezaeneHus. JlnarpamMmbl —
«cOCTaB-CBOMCTBO». Da30BBbIl COCTaB CIUIABOB. 3aBUCUMOCTb MEXKIY CBOWCTBAMHU CIUIABOB M THUIIOM
nuarpammbl coctosinus. [pasuno H.C. Kypnakosa.

Paznen 2. Merassinyeckue MaTepuaibl

Kene3o u craBbl Ha ero ocHoBe. Ctanu u 4yryHsl. JKenezoyriepoaucteie criiaBbl. CTPYKTYpbl CIUIaBOB
xKene3zo-yriepoJ. JluarpaMmbl COCTOSHHMSL Kene30-LeMeHTUT. KoMmoHeHTbl, ¢a3bl U CTPYKTYpHBbIE
COCTaBJISIIOLIUE CTaJe U OENIbIX YYT'YHOB.

KoHCTpyKLIMOHHBIE METAIIIMUECKUE MaTepHajbl. YTIEpOIUCTbIe U JerupoBaHHble ctanu. Kiaccuduxanus
CTaJlel, OIpeielIeHre MOHITHSI KauecTBa cTaiu (TpeOoBaHUS K KauecTBY). BiusiHue yriiepoja v MOCTOSHHBIX
(TEXHOJIOTHYECKUX) IpUMeceld Ha KayecTBO CTallMd, METOJbl YIy4IlIeHUs KauecTBa CTald (TOBBILICHUE €€
KOHCTPYKIIMOHHOM NMPOYHOCTH). BiusiHue nerupyrommx 3;1eMeHTOB Ha cBoiicTBa cTanu. KoHcTpykunoHHbIE
craimu. MHcTpyMeHTanbHble ctany. Kiaccudukanus yriepoaucThIX U JETUPOBaHHBIX cTaneil. MapkupoBka
ctanieil Uyrynsl u TBepable ciuiaBbl. CBOMCTBa M Ha3HaueHue uyryHa. [Iponecc rpadurnzammu. YyryHst
cepsle, Oenble, KOBKHE, BBICOKOIIPOYHBIE, X CBOMCTBA, 00J1aCTh MPUMEHEHUS, MAPKUPOBKA.

Tepmuueckast oOpaboTka. Teopus v MpakTUKa TEPMUYECKON U XUMHUKO-TEPMHUUECKOM 00pabOTKH METAIIOB 1
crutaBoB. [Ipupona, MeXaHuU3M M YCIOBHS NPOTEKAaHUS CTPYKTYPHBIX IpEBpallleHud B cTaimd. Bumsl
TepMHuecKkoil 00paboTku cranu: oTkur [ u Il pona, MoNMHBINA ¥ HENOIHBIA OTXKUT, HOpMaIM3AIHs, 3aKaJlKa,
OTITyCK. 3aKaJIMBAa€MOCTb U MPOKAJIMBAEMOCTb CTajiel. BiausHue repmuueckoit 00pabOTKM Ha MEXaHUYECKHE
cBoiictBa crtanu. dU3MUECKHE OCHOBBI XUMHUKO-TepMuueckoid oOpaboTku. /uddy3nonHoe HacblmeHne
MOBEPXHOCTH CTAJIM HeMeTaulaMu. Buasl u criocoObl 1ieMeHTanuu. A3otupoBanue ctanu. Auddysunonnas
MeTtaum3anus. oHHas XuMUKO-TepMudeckas 00padoTka.

[[BeTHBIE METAJJIBI M CIUIABBI HAa X OocHOBe. OOIIas XapaKTepUCTHKA U KIacCU(UKAIIUS MEIHBIX CIUIABOB.
Jlatynu, OpoH3BI, MeIHO-HUKeNeBble crmaBbl. OOmias XapakTepHCTHKa alIOMUHHUEBBIX CILJIaBOB.
Hedopmupyemble amOMUHHUEBBIE CIUIaBBI, JUTEHHBIE aTIOMUHUEBBIE cIlaBbl. OOINas XapaKTepUCTUKA
MarHMeBbIX CIUIaBOB. [lepopMupyemblie MaruueBble CIulaBbl. JINTelHbIE MarHUEBbIE CIUIaBbl. TUTAaH U CIUIaBbI
Ha OCHOBE TUTaHa. BiusHue nerupyromumx 3J1€MEHTOB Ha CTPYKTYpy U CBOMCTBA THUTAHOBBIX CIUIABOB.
bepunnmii 1 crutaBsl Ha €ro OCHOBE. TyroIIaBKME METAJIIBI U CIIABBI HA UX OCHOBE.

[TopouikoBsle MeTaIIMUECKUE MaTepranbl. MaTepraibl ¢ OCOOBIMU JIEKTPUUECKUMU CBOWCTBAMHU.

Pasnen 3. OcHoBbI KOppo3uu MeTa/10B. [IpMHIUIIBI 1 METOABI 3AIUTHI OT KOPPO3HUH.

OcHOBHBIE TNpPUYMHBI KOppo3uu MeTtasioB. llokazarenn xopposuu. Krnaccugukaius KOppO3HOHHBIX
npoueccoB. Xumuueckas kopposus. ['azoBas kopposusi. Kopposus B JKUIKOCTSIX — HEIIEKTPOJIUTAX.
DnexTpoxumuueckas Kopposus. Knneruka anekrpoxuMudeckoi kopposuu. Kopposust MeTamioB B yCIOBHAX
TEXHOJOTHYECKHUX CPEeJ] XUMUYECKUX MTPOU3BOJICTB.
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[IpyHOMOBI ¥ METOIBI 3alUTHl OT KOppo3uu. Koppo3MOHHOCTONKNE METAJUIMYECKUE M HEMETANINYECKUE
MaTepuaibl. MeToAbl 3alIUThl MAIllMH U allapaToB XUMUYECKUX MPOU3BOJCTB OT KOppo3uu. MHruOUTOps
KOPPO3UH. DIEKTPOXUMUYECKAS 3aIUTA. 3aIIUTHBIC TOKPHITHSI.
Pa3znen 4. Hemerasuinyeckue MaTepuaibl
Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coeauHeHud. CTpoeHue U CBOIICTBa IMOJIMMEPOB.
TepMopeakTuBHBIE M TEpMOIUIACTUYHBIE MonuMepsl. CTpoeHue U cBoiicTBa IuiactMacc. (OCHOBHbBIE
Pa3HOBUHOCTHU IPOMBILUIEHHBIX IOJUMEPOB U IUIacTMacc. ['a30HanoNHeHHbIE 1J1aCTMACCHI.
OcoOeHHOCTH CTpPOEHUs, CBOMCTBA PE3MHOBBIX MaTepuaioB. Pe3uHbl 00lIero HazHayeHUs, CHelHalbHbIE
PE3UHBI U 00JIACTH UX MPUMEHEHUS.
Jlakokpacounsie Matepuaisl (JIKM). OcnoBubie Buasl JIKM. Kpacku, j1aku, rpyHTOBKa, IITIATIEBKA.
Kepammnueckue wmarepuansl. KOHCTpYKIIMOHHAs, WHCTPYMEHTAJIbHAS U TEXHMYECKas KepaMHKa.
Heoprannueckoe crexno. Knaccudukamus cTexon mo Ha3HaueHWI0 W oOnactu npuMeHeHus. CHTaUIbL
I'paut. AcOect. CBoiicTBa M 00IACTH TPUMECHCHHS.
CMma3ouHble Macna, MJIAaCTUYECKUE CMa3KH, TBEPAbIE CMa30uHble Marepuayibl. CMa30uHO-OXJIAKIAIOIINE
KUJKOCTH.
JlpeBecHblE KOHCTPYKIIMOHHBIE MaTEPHUAIIBI.
AHTU(PUKIMOHHBIE METAJUTMYECKHUE U HEMETAJUIMYECKHUE MaTepUAIIbI.
Komnozunmonnsie matepuansl (KM). O6mas xapakTeprucTuka KOMIIO3ULIMOHHBIX MaTepuanos. /lucnepcHo-
ynpouennbie KM, cnoucteie KM, Bonmokuucteie KM. KomMno3uimonHusie MaTepranbsl Ha METAILTHYECKON U
HemeTayuinueckoi ocHoBe. CAIl (cnedeHHble allOMUHHUEBBIE MOPOLIKU). ApPMHpPOBaHHBIE IOJIMMEPHBIE
maTepuainbl. Kepamuueckne KOMIO3UIIMOHHBIE MaTepHallbl. YTIIEPOJHBIE KOMIIO3UIIMOHHBIE MaTEPHAIIBI.
[ToHsATHS O HAHOTEXHOJIOTUSAX, HAHOMAaTepHaax.
Pa3nen 5. JxoHOMHYeCKH 000CHOBAHHBIN BHIOOP MATEePHAJIOB.
Br160p KOHCTPYKITMOHHBIX MaTepPHAaJIOB Il KOHKPETHOTO TEXHOJIOTHYECKOT0 Mpolecca. Beroop MaTtepuaios
Uist 000pyAOBaHUS XMMHUYECKUX TMPOU3BOJACTB. Kputepuum u aiaroput™ BbpIOOpa KOHCTPYKIIMOHHBIX
MaTepuaoB. DKOJOTUYECKUE U SKOHOMHUYECKUE ACHEKThl MAaTEpUAIIOBEIACHMSI M 3aIUThl MaTepUaioB OT
KOPpO3UH.

4. O0beM y4eOHOH JUCHHILINHBI

OOBbeM TUCHUIIIMHBI
Bugpsl yaeOHOM paboTh

3E ‘ Axan. u. ‘ACTp.‘{.

O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 110 Y4eOHOMY IVIAHY 2 72 54
KonTakTHas padoTa - ayIMTOPHBIE 3aHATHS: 0,9 32 24
Jlexunn (Jlek) 0,9 32 24
CamocrositesbHas padora (CP): 1,1 40 30
KonTakTHas camocTosTenpHas padora 0,2 0,15
1,1

CamocTosTeIbHOE U3YUYEHHE Pa3/IeJI0B AUCIUILIMHBI 39,8 29,85
Bua xonrpous: 3ager

AHHOTanus pado4ye NPorpaMMbl M CHHUIIJIMHbI
BHCKTPOTCXHHKa U IIPOMBINUICHHAS 3JICKTPOHUKA

1. Heap aucuumimHbl — (HOpMUpOBaHHE Yy OOYyYarOmUXCSd KOMIIETEHIMH, 00eCreunBaronmnx
TEOPETUYECKYI0O U TMPAKTUYECKYIO MOJATOTOBKY BBIYCKHUKA, YMEIOIIETO BBIOMPATh U SKCILTyaTHPOBATH
JJIEKTPOTEXHUYECKUE U JJIEKTPOHHBIE YCTPOMCTBA, BIAACIOLIETO HABBIKAMU HCIIOJIB30BAHUS COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTHH ISl aBTOMaTU3MPOBAHHOTO MOJEIMPOBAHMS U PACUETA ANEKTPUUYECKUX U
JJIEKTPOHHBIX LENEN.

2. B pe3ysibTare u3y4yeHHus TUCHHUIIUHBI 00yYAIOIUIICS T0JIKEH:
Ob6nanath caenyroIUMH YHUBEPCATbHBIMU KOMITETEHIIUSAMHU M HHAWKATOPAMH UX TOCTH)KEHUS:
YK-2 - YK-2.1, YK-2.6.
Obnanath cnenyromuMi Npo(ecCHOHANTBHBIMA KOMITETEHIIUSMHU M WHAUKATOPAMH UX JTOCTHXKEHUS:

115



IK-1 - [TK-1.3.
3uamop:
- OCHOBHBIE ITOHSATUS, ONIPENEIECHHSI U 3aKOHBI JIEKTPUUECKUX LIETEH;
- METO/bl aBTOMaTU3UPOBAHHOI'O MOJEIIMPOBAHUS, aHAIM3A U pacy€Ta LEernel MOCTOSIHHOTO U EPEMEHHOT0
TOKOB, METO/I0JIOTHIO 3JIEKTPOTEXHUUECKUX U3MEPEHUI;
- YCTPOWCTBO M NPHUHLUIIBI PabOThl  JJIEKTPOTEXHUUECKOTO M AJIEKTPOHHOIO  00OpyIOBaHUS,
TpaHc(hOpMaTOPOB, FINEKTPUIECKUX MAIIUH, HCTOYHUKOB MUTAHHUS.
Ymemos:
- NPUMEHATh TEXHOJOTMH aBTOMATU3UPOBAHHOIO MOJEIUPOBAHUS, aHAIM3a, pacuy€ra U SKCIUTyaTaluu
AIIEKTPUUYECKUX CETEH, MPOMBIIIICHHOTO 3JIEKTPOOOOPYAOBAHMS U AJIEKTPOHHBIX TPUOOPOB;
- BbIOUpaTh 3JEKTPOTEXHUYECKOE U 3JIEKTPOHHOE O00OpyHOBaHUE AJISl pelIeHMs 3a/lad MPOECKTHUPOBAHUS U
peain3ali XMUMHUKO-TEXHOJIOTUYECKUX ITPOLIECCOB U IPOU3BO/ICTB.
Bnaoemu:
- METOJIaMU MOJIEIMPOBAHUS U pacuéra 3JIEKTPUUECKUX U SJIEKTPOHHBIX LIENEH;
- HaBBIKaMU MIPAKTHUYECKON pabOTHI C AIEKTPUUYECKOI anmapaTypoi ¥ 3JeKTPOHHBIMH YCTPOMCTBAMU.
3. Kparkoe conep:kanue JTUCHUIINHBI.
Beenenue. [Ipenmer, OCHOBHbIE TOHATHS, METOJOJIOTHS 3JIEKTPOTEXHUKHU U IIPOMBIIICHHON 3JIEKTPOHUKH.
Kpatkue ncropuueckue cBefeHHs. 3aadydl M MECTO JUCHUIUIMHBI B MOATOTOBKE OakajaBpa XHMHYECKOH
TEXHOJIOTHH.
PA3JIEJL 1. JIEKTPHYECKHUE IIEIIN
1.1.0cnosnvle onpedenenus, onucanus napamempos u Memooos pacuéma J1eKmpuieckux yeneil

OCHOBHBIC TOHATHSA ¥ O0O3HAYCHHS DJICKTPUUECCKUX BEIMYUH U IJIEMEHTOB JJICKTPUUECKUX IeTen
(I'OCT 19880-74, TOCT 1492-77, T'OCT 2.730-73, T'OCT 1494-77). HctouyHuku M MNPUEMHHUKHU
anieKTpudeckoi 3Hepruu. OCHOBBI 3JeKTpoOe3omacHOCTH. CXeMbl 3aMEUIeHMsI 3JIEKTPOTEXHUUECKHUX
YCTPOMCTB.

OcCHOBHBIC TIOHSTUS TEOPUU OJIeKTpuueckux memned. Kiaccubukamms nenei: JIUHCHHBIE U
HEJIMHEHHbIE, HEPa3BETBICHHBIC U PA3BETBJICHHBIC, C OJHUM M HECKOJBKMMU HCTOYHHMKAMHU MUTAHUSA, C
COCpEI0TOYEHHBIMU U PACIIPEIECTICHHBIMU TapaMETPaMH.

OCHOBHbBIE TPUHLHUIIBI, TEOPEMbl M 3aKOHBl AJIEKTPOTEXHUKH. [IpuHIMI HENpepbIBHOCTH
(3aMKHYTOCTH) 3JIEKTPUUYECKOT0 TOKa U MarHUTHOTr0 1oToka. 3akoHsl OMa u Kupxroda.

MeToapl MOIETMPOBAHUS, aHAJIN3a U pacuéTa JIMHENHBIX 3JIEKTPUYECKUX LIETEeH MOCTOSSHHOTO TOKa.
AHanu3 U pacyé€T pa3BETBJICHHBIX 3JIEKTPUUECKUX I€Nel C HECKOJbKUMU HMCTOYHUKAMU MUTAHUS MyTEM
COCTaBJIEHUSI U DEILIEHHs CHUCTeM YypaBHEeHHH mno 3akoHaM Kupxroda, nmpuMeHeHHs MEeTOJOB Y3JOBBIX
NOTEHILIMAJIOB U SKBUBAJIEHTHOI'O aKTUBHOI'O JABYXIIOJIIOCHUKA.

OcHOBHbIE CBOWCTBAa M 00JaCTH MPUMEHEHHMs MOCTOBBIX IIerel, MOTEHLMOMETPOB, JeNuTeNei
HANpPSDKEHUS U TOKA.

MarpuuHas 3anuch ypaBHeHHUH 1ieniel B 00001eHHbIX (hopMax.

1.2.9nexkmpuueckue uzmepenus u npuoopsl

Metoapl  u3MEpeHMsI  DJIEKTPUYECKMX  BEJIIMYMH: MpsIMble W KOCBEHHbIE. AHaJIOTOBbIE
JIEKTPOU3MEPUTENbHBIE U HU(PPOBBIE 3JIEKTPOHHbIE MPUOOPHI: YCTPONUCTBO, MPUHIMI JAECHCTBH, 00JIACTH
NpUMEHeHUs. V3MepeHne 3JIeKTPUYECKUX BEJIUYMH: TOKOB, HAIPSHKEHWH, CONPOTHBICHUN, MOIIHOCTH U
JHEPTUU.

1.3.Ananus u pacuém nuneinvix yeneii nepemeHH020 MOKa

CriocoObl mpencTaBiieHUs] (B BHJE BPEMEHHBIX JHarpaMM, BEKTOPOB, KOMIUJIEKCHBIX YHCEN) U
napaMeTpsbl (aMIUIMTY/a, YacToTa, HavyaibHas (pa3a) cuHycouJanbHbIX (QYHKIUN. MrHoBeHHOE, cpeliHee U
JENCTBYIOIEE 3HAYEHUSI IEPEMEHHOIO CUHYCOUAAIBHOTO TOKA (HAPSKEHUS).

AKTHBHOE, PEaKTUBHOE U IMOJHOE CONMPOTHUBIIECHUS BETBH. Da30BbIe COOTHOLIEHUS MEXIY TOKOM U
HarnpspkeHneM. MOIIHOCTh B LEeMsIX nepeMeHHoro Toka. KoadgduuueHnt momHocTu (cos(()) U €ro TeXHUKO-
SKOHOMMYECKOE 3HaUYEHHE.

[Ipumenenne anreOpbl KOMIUIEKCHBIX YHCENl B AJIEKTpoTeXHUKe. KomrmiekcHbIi MeTo] pacuéra
JMHEMHBIX CXeM Ieneil nepeMeHHoro Toka. KomruiekcHoe conpoTHUBIIEHHE M KOMILIEKCHAs NMPOBOJUMOCTD
BeTBH. KoMmIiekcHast MOIHOCTh M 0aJlaHC MOIIHOCTH B LIETISIX IEPEMEHHOI0 CHHYCOMIAIBHOTO TOKA.
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Pe3onaHcHBbIE sIBJIEHUS B 3JIEKTPUUECKHUX LEMAX, YCIOBUS BOSHUKHOBEHUS, TPAKTUYECKOE 3HAUCHUE.
Pe3onanc HampsikeHUd U TOKOB. YacTOTHBIE CBOMCTBA lLiened NMepeMeHHOro Toka. [loHsTue o JTMHEHHBIX
yeThIpéxnonocHuKax. [loHsaTHe 00 AMeKTpUYECKHX IensiX ¢ HHAYKTUBHON (MarHUTHOM) CBSI3BIO.

AHanmu3 u pacuét Tpéx(da3HbIX Ienel MepeMEeHHOro Toka. JneMeHTh Tpéxdasubix 1eneid. CrocoObl
n300pakeHust U coeauHeHus a3 Tpéx(azHOro UCTOYHMKA MUTAHUSA M MIPUEMHUKOB 3Heprun. CoequHeHne
noTpedUTeNeil AIEKTPOIHEPTUN 3BE3/I0M M TPEYrOJIbHUKOM. TpEX- U YETHIPEXMPOBOHBIE CXEMbI MUTAHUS
npueMHHUKOB. Ha3Hadenwe HelTpampbHOro mpoBoaa. MomHocTs Tpéxdasznoi wnenu. Koaddumment
MoIHOCTU. TexHrnKa 6€30MacHOCTH MPH IKCIUTyaTallud YCTPOUCTB B TPEX(a3HBIX LIETISX.

[IpumeHneHne [UIsi aBTOMAaTHU3WPOBAHHOTO MOJEIMPOBAHUS M pacyéra ILened NporpaMMHBIX
NPOJIYKTOB, pa3paboTaHHBIX HA Kadeape, a Takke maketoB mporpamm «Multisimy, «Mathcady, «Excel».

PA3JIEJ I1. 3JIEKTPOMATHUTHBIE YCTPOHCTBA H DJIEKTPUHYECKHE MAIIIHHbI
2.1. Tpaucgpopmamopui

Haznauenne u oOnactu mnpumeHeHHs] TpaHC(OPMATOPOB. YCTPOMCTBO U MNPUHIUN JEHCTBHUS
onHodaszHoro Tpanchopmaropa.

AHanu3 31eKTPOMarHUTHBIX MPOLIECCOB B TpaHCHOpMATOpE, CXeMa 3aMEIICHHUS.

[Totepu oHeprum B TpanchopmaTope. BHemHue xapaktepucTuku. [lacmopTHbIe IaHHBIC
TpaHcopmaTopa U onpesiesieHne HOMUHAIBLHOTO TOKA, TOKa KOPOTKOTO 3aMBIKaHHS B IEPBUYHOM 0OMOTKE 1
W3MEHEHUs HalpsKEHUsI Ha BTOPUUHOM 0OMOTKE.

2.2. Acunxponnsie mawiunl

YCTpoWCTBO M MPUHIUN JEHCTBHSA TPEX(A3HOTO aCHHXPOHHOTO AJIEKTPOABHUraTelns. Bpamiaromeecs
MarHuTHOe moie cratopa. MaruutHoe mone MamwuHbl. DJIC oOMOTOK cratopa u poropa. CKOJbKEHHE.
YacroTa BpalieHust poropa. DJIeKTpOMarHUTHbI MOMEHT. MexaHuueckue u paboune XapakTepUCTUKH.

DHepreTuueckue auarpaMmsl. [lacnopTHeie naHHbIE.

[Tyck acMHXpOHHBIX JABHMraTesiell ¢ KOpPOTKO3aMKHYTHIM U (pa3HbIM poTopoM. PeBepcupoBanue u
PEryJIMpOBAHKUE YACTOThI BpALIEHUs pOTOpAa.

PA3JIEJI II1. OCHOBBI DJIEKTPOHUKH
3.1. Dnemenmnasn 6aza coBPEeMEHHBIX IJIEKMPOHHBIX YCHPOICME

YcnoBHble 0003HaYSHU S, TPUHIIUII ICUCTBUSA, XapaKTEPUCTUKUA U Ha3HAYEHHUE IMOIYIPOBOJIHUKOBBIX
JIMOJI0B, TPAH3UCTOPOB, THPHUCTOPOB.

WuTerpanbHble MUKPOCXEMBI, X Ha3HAYeHHE, KIaCCU(pUKAIM U MApKHPOBKA.

3.2. Hcmounuxku émopuuno2o 31eKmponumanus u ycuiumenu
INEKMPUUECKUX CUZHATI08

[TomymipOBOTHUKOBBIE BBIPSIMHUTENH: KIACCU(PHUKAIHS, OCHOBHBIC MapaMETPhl. JIEKTPUUYECKHE
CXEMBI ¥ IPUHIUT PaOOThI BEIIPAMUTENS. DNEKTPUUECKUE (PUITBTPHI.

Knaccuukanuss 1 OCHOBHBIE XapaKTEPUCTUKH yCWiIHTENeH. AHanu3 pabOThl OJHOKACKATHBIX U
MHOTOKacKaaHbIX ycunutened. OOpaTHbIe CBSA3H B ONEPALMOHHBIX YCUTUTENAX, UX BIMSIHUE Ha TapaMeTphl
U XapakTepUCTUKH ycunutens. OCHOBHBIE TUIIBI ycuiuTeneil Ha 6aze OVY.

4. O0beM y4eOHOH JUCHHUILINHBI.

O0beM TMCUMTLTHHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
4. 4.
OOu1ast TPYA0€MKOCTh IUCIUIITUHBI 2 72 54
KonTakTHasi pa6oTa — ayIuTOPHbIE 3aHATHA: 1,33 48 36
Jlexun 0,4 16 12
JlabopaTopnsie 3ausartust (JI3) 0,9 32 24
CamocrositesbHas padora (CP) 0,67 24 18
KonTtposbHble paboThl 0,56 20 15
KoHTakTHas camocTosiTellbHas paboTa 0.11 0,4 0,3
CamocTosiTenbHOE U3YUYECHHE Pa3/IeJIOB AUCIUILIMHBI ' 3,6 2,7
Bua HTOroBOro KOHTpOJIsi: 3auer ¢ oneHKoii
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AHHOTanus padoveil NPOrpaMmbl JUCHUIIIHMHBI
«HCcTpyMEHTAbHbIE METObI XUHMHUY€ECKOT0
aHaJIM3a B OXPaHe OKPY:KAIoLe cpeabl U
PanMOHAJIBLHOM HCMOJb30BAHMH MPUPOIHBIX
pecypcoB»

1 Heap AMCOMILVIMHBI — TIPHOOpETEHHE OOYYAIOIIMMUCS 3HAHWA M KOMIIETCHIIMH 10 OCHOBHBIM
rpynnaM HMHCTPYMEHTANbHBIX ((DU3MKO-XUMUYECKMX U (U3MYECKHUX) METOJI0OB XMMHUYECKOTO aHallu3a
(MMXA), mHanbosee mupoKo TPUMEHAEMBIX B IPOMBIIIJICHHOCTH M HCCIISIOBATEIBCKOM padoTe.

2 B pe3yJbTaTe H3yYeHHUS TUCHHUILUIUHBI 00y4YAIOIIUICA T0JIKEH:
Obnadamye CleAyOMKUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX JTOCTH)KECHUS:
[IK-2.1; T1K-2.2; T1IK-2.3

3name:
— TeopeTUYecKre OCHOBBI MeTo10B UM XA
- MpoIecchl POPMUPOBAHUS AHATUTHISCKOTO CUTHAJIA B pa3inyHbix UMXA;
— pacCMOTpPEHHE MPUHIIMIIOB U3MEPEHUN B CTAaHAAPTHBIX MPUOOpaX;
— ocHOBBI MeTpoJioruud UMXA B cootBeTcTBUM ¢ pekoMenaanusimu MIOITAK;
Ymemo:
— TIPUMCHATh TNPUOOPETCHHBIC IPAKTUUYECKHE HABBIKM B MPOGECCHOHATBHOW JEATCIbHOCTH IS
pelIeHus KOHKPETHBIX aHAIUTUYECKUX 3a/1a4;
— TPOBOAUTH OOOCHOBaHHBIM BBIOOP METOAA aHAIM3a C Y4YETOM Lielell U OCOOeHHOCTEH aHHOM
MPAKTUYECKON 3aa4H;
— TMPOBOJMTH PAaCUCThl HA OCHOBE MPOBEICHHBIX HCCIICIOBAHUN;
—  MPOBOJHUTH METPOJIOTHYECKYIO OIICHKY PE3yJIbTaTOB KOJUYECTBEHHOTO XMMHUYECKOTO aHAIN3a
Bnaoemn:
— OCHOBaMH METPOJOTUYECKOU OIEHKH PE3yIbTaTOB KOJIMUYECTBEHHOTO XUMHUYECKOT0 aHAJN3a;
— TpUeMaMHu UHTEpIIpEeTaluU Pe3yabTaTOB aHAIN3a HA OCHOBE KBAJIMMETPUYECKHUX OLICHOK;
— METOAOJOTUEH HWHCTPYMEHTAIBHBIX H  (PU3UKO-XUMHUYECKMX METOJIOB  aHajiu3a, IIUPOKO
HCIIOb3YEMBIX B COBPEMEHHON aHATUTHUYECKON MPaKTHUKE

3 Kpartkoe conep:kaHue JMCIHIITHHBI

Pa3zoen 1. CriekTpanbHbIe METO/IbI aHATIH3A

Oobmas xapaktepuctuka ®XMA. OCHOBHBIE MCTOUYHUKHM IOTPEIIHOCTE pe3ynbTaTOB aHaiW3a U
cnocoObl ux olieHkH. O1ieHKa npezena o0HapyKeHHsI ¢ UcToIb30BaHueM (popmyssl Kaiizepa u ctannapTHOro
OTKJIOHEHUS] MUHMMaJIbHOTO erektupyeMoro cursaia no MIOITAK. JIuneitnslii auana3oH onpenenseMbix
KoHIeHTpauui. CtaHnnapTHble 00pa3bl coctaBa. OCHOBHBIE AHATUTHUKOMETPOJIOTUYECKUE XapPAKTEPUCTUKU
METOIOB U pe3yJdbTaTOB aHalM3a, CHOCOObl MX OIEHKH: TpeAena oOHapykeHHs, K03 UIUEHT
YYBCTBUTEJILHOCTH, IPAHUIIbI IMANIa30HOB OINPEAESEMBIX COJIEPKaHUMN, CEIEKTUBHOCTh, MPELIM3UOHHOCTD,
PaBUIBHOCTb, IKCIPECCHOCTh. MeToabl Mpo60oTOopa, pa3/ieleHusl U KOHIIEHTPUPOBAHUS BEILIECTB.

Metononoruas @DXMA. IlpuemMbl KOJMYECTBEHHBIX HU3MEPEHHH (METOJ TIpaalyHMpOBOYHOM
3aBHCUMOCTH,. BHEIIIHETO U BHYTPEHHETO CTaHAapTa, METO 100aBOK). AHAIUTHYECKHUE U METPOIOTHYECKHE
XapaKTePUCTUKU Pa3JIMYHBIX HHCTPYMEHTAJIbHBIX MeTo/0B. [loHsiTHE 00 aTTeCTOBAaHHON METOAMKE.
[Ipob6nemsl BIOOpa MeTo1a aHanm3a. O0o0mennsie cenenust o 'OCT P ICO 5725 (2002).

OO0mas xapakTepruCTUKa CIIEKTpaIbHBIX METOJ0B aHann3a. Kiaccudukanus cnekTpagbHbIX METO/I0B
aHanmu3a. [lomydeHne XUMMKO-aHATUTHYECKOW HMHGOPMAIMM TPU B3aUMOJICHCTBUU 3JIEKTPOMArHUTHOTO
U3ITy4EHHUsS] C BEIIECTBOM. ATOMHAasi U MOJEKYJIsIpHasi CHeKTpockonusi. AOCOpOIMOHHBIE U SMHUCCHOHHbBIE
METO/Ibl aHAJIN3A.

ATOMHO-3MHCCHUOHHBIA CHEKTPaJIbHBIM aHamu3. TeopeTudyeckne OCHOBBI ATOMHO-3MHCCHOHHOIO
CHEKTPAIbHOTO  aHanu3a. VIcTOYHMKHM BO30YyXaeHus crnekTpoB. KauecTBeHHass XapaKTepHCTHKA
AQHAIUTUYECKOT0 cUrHana. IHTEHCUBHOCTD CIIEKTpaIbHBIX JIMHUN KaK Mepa coJiep KaHus dJIeMEeHTa B pooe.
@DaKTOpbI, BIUAIOLUIME HA WHTEHCUBHOCTH CIEKTPaIbHBIX JIMHUHM. CreKkTpajibHble NPUOOPHI U CHOCOOBI
perucTpalnuy CHeKTpa. paciin@poBKa SMUCCHOHHBIX CIEKTPOB W HIACHTH(HUKALUS 3JIEMEHTOB IO UX
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creKkTpaM. ATOMHO-3MHUCCHUOHHBIN aHAIU3 C MHAYKTUBHO CBSI3aHHOM I1asMoil. KosMuecTBEeHHBIN aHaIus3.
ATOMHO-?MHCCHOHHAs: (OTOMETpPHUs IJIaMEHU. ['a30BbIe IIaMeHa KaK BUJbl HU3KOTEMIIEPATYPHOM I1a3MBl.
Bbnok-cxema mamenHoro gotomerpa. Bo3MOXKHOCTH METO/Ia U €r0 OrpaHUYeHUsl. AHUOHHBIM M KaTHOHHBIH
s dextor. ObIaCcTH TPUMEHEHUS.

AToMHO-abcopOuMoHHast cnekTpomerpus. OOmas xapakTepUCTHKAa METOJa M aHAIUTHYECKOTO
curHasa. [lorjomnieHne 3I€KTPOMArHUTHOIO HM3Iy4eHUs CBOOOJHBIMH aToMaMu. biok-cxema mnpuOopa.
HcTouHMKE MOHOXpOMAaTH4ecKOTo u3inydeHus. CrocoOsl aroMu3anuu npoOsl. CpaBHEHHE aHAIMTHYECKUX
XapaKTEepUCTHK METOJI0OB aTOMHOM abCcOpOIMH U aTOMHOM SMHUCCHH.

AHanuTHueckas ~ MOJIGKYJISIpHAas  CIIEKTpPOCKONMs.  MeToabl  ONTHYECKOM  MOJIEKYJISIPHOR
CHEKTPOCKONUU. XapaKTEPUCTUKA aHAJIMTUYECKOr0 CUTrHaja. [loriomeHune 31eKTpoMarHuTHOTO U3JIy4eHus
MOJIEKyJIaMH. DJIEKTPOHHbIE MEPEXO/bl M CIEKTPhI MOINIOIIEeHUsT MojeKy. 3akoH byrepa-JlamGepra-bepa.
Monsipublii ko3 ¢unuent nornomenus. CrnekrpodoTomerpuueckuii W (HOTOMETPUYECKUN aHAIU3.
OntuMu3anus yCJIOBHM aHAIMTUYECKHX ompeneneHuid. OTkIOHEHUs OT 3akoHa byrepa-JlamOGepra-bepa.
AmnmapaTypa s CHEKTpo- M (HOTOMETpHUECKUX H3MepeHHid. TouHOCTh pe3yabTaToB (HOTOMETPHUUECKUX
onpenenenuil. lupdepenunansuas poromerpus. MeTonbl cieKTpo(hOTOMETPUUECKOTO TUTPOBAHUS.

Onyopumerpudeckuii  ananu3. [Ipupoga  aHAIMTUYECKOTO  CUTHANA  (PIIYOpPECHCHIMH U
dochopecuenuu. KBaHToBbII M 3HepreTHyeckuil BbIXonbl. DakTOphl, BIUAIOLIME HA HUHTEHCUBHOCTh
bayopecueniuu. TemneparypHoe U KOHIICHTPALIMOHHOE TyIIeHUE (IyopeCeHIINH. 3epKaabHasi CHMMETPUS
CIIEKTPOB MOIJIOIIEHUS U Uciyckanus (mpasuio JleBmuHa). 3akoH BaBuinoBa. Cxema ¢uryopuMeTpHuecKuX
u3MepeHuil. BbIOOp MEepBUYHOrO M BTOPUYHOTO CBETOQUIBTPOB. ['paaynpoBouHas 3aBUCUMOCTb U
KOJIMYECTBEHHBIN aHAJIN3.

TypOunumeTpudeckuii U HePEIIOMETPUUCCKUN METONbI aHaim3a. PaccesHue cBeTa IUCTICPCHBIMH
cucteMaMu. CBsA3b ONTHYECKOW IUIOTHOCTH JUCIIEPCHOM CHCTEMBI C KOHLEHTpaLUEH OIpenessieMOro
BemecTBa. Koadduument MmytHocTH cucteMbl. TeopeTHueckue OCHOBBI TypOUIMMETpUN U He(EITOMETPHH.
VYpaBHenue Panes. CpaBHUTeNbHas XapaKTEpPUCTHKA AHAIMTHYECKUX CHUTHAIOB B TypOUIUMETPUU H
Hedenomerpun. TpeOoBaHuUs, MPEABABISIEMbIE K UCTIOIb3yEMBbIM aHATTUTHYECKIM PEAKIIHSIM.

Paszoen 2. DnekTpoxuMHUYecKre METObI aHAIHU3a

OOmasi xapakTepUCTHKA JJICKTPOXMMHYECKUX METOJOB aHallM3a H WX Ki1accuuKarms.
Knaccugukarus 351ekTpooB B 3JEKTPOXUMUUECKUX METo/1aX aHaiau3a. [lonsgpusyemMele U HEMOIsApU3yeMble
aneKkTpoabl. Mcnonas3yemble XMMUUECKHUE U AJIEKTPOXUMUYECKUE PEaKLUU, TpeOOBaHUs, NPEAbSBIIEMbIE K
3TUM peakuusm. Bozamoxuoctn O XMA.

Kongykromerpus u KOHAyKTOMETpHueckoe TUTpoBaHue. OOmias XapakTepuCTHKa METOoJa.
AHaJIUTHYECKUN CUTHAJ B KOHIYKTOMETPHUH. Y I€JIbHAs U SKBUBAJIECHTHAS JIEKTPOIIPOBOJHOCTH PACTBOPOB
anekTponutoB. [loaBwxkHOCTH MOHOB. [IpsiMas KOHIYKTOMETpUsS M KOHAYKTOMETPUYECKOE THUTPOBAHHE.
Kpussie TurpoBanust. @akTopsl, BAUSAIOLIME HA BU KPUBBIX TUTpOBaHMsl. [ [ppuHIinnuanpHas cxema yCTaHOBKU
JUIsL KOHAYKTOMETPUYECKUX H3MEpPEHUH, HCIOoJIb3yeMble 3JIeKTponbl. Bo3moxHocTu meroxa. Ilpumepst
onpezeneHuil. BeicokodyactoTHOE TUTpOBaHKE. Bo3zMokHOCTH MeTOAA.

[ToTeHunomMeTpys U NOTEHIMOMETPUYECKOE TUTpOBaHUE. VIHIUKAaTOpHBIE 3JIEKTPOBl U 3JIEKTPO/IbI
cpaBHeHHs. IloTeHnman oanexTpoga Kak aHanuTU4eckuil curHal. MonHomerpus. JloHHaHOBCKMM U
mudy3noHHbIN noTeHanbl. Kiaccugukanys nOHOCENEKTUBHBIX 3JEKTPOAOoB. YpaBHeHHe Hukonbckoro-
OlizeHMaHa. MeTobl KOIMUYECTBEHHBIX ONPENEICHUN U yCI0BHs UX IpUMeHeHus. [Ipsamas noteHnnomerpus
(pH-metpusi, wuonomerpus). Bo3moxnoctn wmeroma. Mertonsl TuTpoBaHMs. (OOpaboTka KPHUBBIX
HNOTEHLIMOMETPUYECKOTO TUTPOBAHUS.

Bonbsramnepomerpuueckue Metonsl aHanuza. Kiaccumueckast mnonsporpadus. [lonspo-rpammsl.
WnTepnperanust nosssporpamm. OCTaTOYHBIM W KOHAEHCATOPHBIM TOKH. YpaBHEHHE MOJIAPOrpaduuecKoil
BonHbl  ['eiipoBckoro-MnpkoBuua. IloTeHIMan TMONYBOJHBI KaK KAadeCTBEHHAs  XapaKTEPUCTUKA
aHAJTUTMYECKOTr0 CUTHaNa. BeiGop u Ha3HayeHue nossiporpaduyeckoro ¢pona. Ipeaensusiit auddy3noHHbIH
TOK KaK KOJMYECTBEHHAas XapaKTEepUCTHKAa aHAIUTUYECKOTO CHUTHaia. AMIEpPOMETPUYECKOE THUTPOBAHHE.
OOmast xapakTepuCTHKa METOAAa M AHAJIUTHYECKOro CHrHasia. BpIOOp ycioBUl aMIepoMeTpHuYecKUX
n3MmepeHnil. [IpuHnunuaneHas cxema amnepoMmerpudeckoro TutpoBanus. Kpussle tutpoBanus. [Ipumepst
IIPAKTUYECKOT0 UCIIOIb30BAaHUS METOAA.

Kynonomerpuuecknii MeTo aHanu3a

Knaccudukanus MetooB KyloHoMeTprH. KomnuecTBo 3JeKTprudecTBa KaK aHATUTHYECKUN CUTHAJ.
[Ipsimast  KylnOHOMETpUST U KYJOHOMETpPUYECKOE THUTpoBaHue. Pacdyer KoinyecTBa 3IIEKTPUYECTBA,
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3aTPayeHHOTO Ha JJIEKTPOXHUMHUYECKYI0 peakuuio. KymoHomeTrpuueckoe TuTpoBanue. Brpibop ToOKa
anekTponusa. IIpuHnnnmanbHas cxema yCTaHOBKH JJIsl KYJIOHOMETPUYECKOro TUTpoBaHus. [Ipaktudeckoe
OpUMEHEHHE MeTofa. DIeKTporpaBUMeTpuyeckuii aHanmmu3. OOmas xapakTepucTHKa MeToja U
AHAIUTUYECKOTO CUTHAJIA.

Pa3zoen 3. Xpomarorpaduueckue METOIbI

Oo6mas XapakTepucTUKa  Xpomarorpaduyeckux METOJI0B. Teopernueckue OCHOBBI
xpomarorpaduyecknx MeTogoB. Xpomarorpamma. Ilapamerpsl ynepxuBanus. KauecTBeHHas u
KOJINYECTBEHHAs] XAPaKTEPUCTUKH AHAJUTHUYECKOI'O CHTHAJa B KOJIOHOYHOM Xxpomarorpaduu. Pdusnko-
XMMHUYECKHE OCHOBBI Xpomarorpaguueckoro mnporecca. Kiaccudukauus meromoB XpomaTtorpapuu Io
arperaTHoMy COCTOSIHHIO (pa3, 1o MeXaHW3My pasflelieHus U crnocoOy odopmieHus mporecca. CreneHb
pasfelieHuss U KpUTepuil ceineKTUBHOCTH. Kputepuil pasgenenus. Ontumusanus IPOLECCOB pa3leicHUs
cmeceii BemectB. Koadpduuuent pacnpenenenus. OcHoBHOe ypaBHeHHE Xxpomatorpaduu. Csizb (OpMBI
BBIXOJTHON KPHMBOM C M30TEpMON pacIpeliesieHUs] B KOJJOHOUHON Xxpomarorpaduu. Beicora, skBUBalleHTHas
TeopeTuieckoi Tapenke. Kunerndeckas teopus xpomarorpaduu. YpaBaenue Ban-Jleemrepa.

I'azoxunkoctHas xpomarorpadusa. OOmas xapakTepuctuka wmerona. llpuHnunuanbHas cxema
ra3oBoro xpomarorpacga. YCTpoiCTBO U Ha3HaUYeHHUE y3710B XpoMaTorpada. TpeboBanus, nmpeabsBiseMble K
HEMOJABIKHOW W MOJABMXKHOM ¢azam. Jlerektopbl. MeToasl HACHTU(UKALMM BEIIECTB B TIa30BOM
xpomarorpaduu. MneHTudukanus KOMIOHEHTOB pa3JeliieMBbIX CMECEHl C MOMOIIBI0 JIorapu(MUIECKUX
UHJIEKCOB ynepxuBaHusa. CriocoObl KOJIMYECTBEHHOrO aHanu3a. [IpuMepsl MpakTUYECKOro HCHOJIb30BAHUS
ra3zoBoil xpomaTorpapuu.

XKunkoctHas  xpomarorpadus. Kimaccupukanuss MeTOHOB  KHJIKOCTHOM  XpomaTorpadum.
Oco6ennoctn BOXKX. [IpuHnmnmansHas cxema XuaKoctHoro xpomarorpada. Tunsl gerekropos B BOXKX.
KunxoctHoancopbunonnas BOXKX. HopmanbHo-(a3oBelii 1 oOpaiieHO-(pa30Bblii BapHaHTBL: COPOEHTHI,
JNIIOEHTHI, pas3jeisgeMble BellecTBa. YpaBHeHue Hokca. Meroabl wuJIeHTUQUKALMU BEIIECTB U
KoJmyecTBeHHOTo aHanu3a B BOXKX. IIpumeps! npaktuueckoro ucnosb3oBanust BOXKX. Pacnpenenurenbnas
OymaxHas xpomarorpagus. KauecTBeHHast U KOJIMUYECTBEHHAs! XapaKTEPUCTUKN aHAJIMTUYECKOIO CUTHaJja.
Ob6nacte npumenenus. I'enb-xpomarorpadus. IloxsuxkHass u HemozaBrkHas ¢aspl. OOmiee ypaBHEHUeE,
ONKCHIBAIONIEE  MpoOLEecC renb-xpomarorpaduu. Bo3moxHocTH — remb-xpomarorpaduu. Ilpumepsr
IPaKTUYECKOI0 UCIOJb30BaHusA. loHOOOMeHHast u moHHast XpoMartorpadus. TpeboBaHus, MpeabsaBiIseMble K
peakuusM HoHHOro oomeHa. OcobeHHOCTH MOHOOOMEHHOM Xpomarorpadguu. KoHncranta HOHHOrO oOMeHa.
N3otepmbl HoOHHOro oOMeHa. KaTuoHuTsl M aHuOHUTHL. Koaddunument cenektuBHocTu. HoHHas
xpomatorpadus. biok-cxema noHHOro xpomartorpada. Pazpensionme M KOMIEHCAIIMOHHBIE KOJIOHKH.
AHanuTHYECKHE BO3MOKHOCTH METO/1A.

ABTOMAaTHYECKMI M aBTOMAaTU3UPOBAHHBIM aHanu3. Jlpyrme wmeronsl aHanmsa. [luckperHbie
aBTOMaTHyeckue aHanuzaropbl. IlpuHumn neiicteus. HenpepbIBHBIA NpPOTOYHBIA aHAIW3 W MPOTOYHO-
WHXXEKIIMOHHBIN aHanu3. [loHsTHe 00 aHanuTHYeCKOM Macc-crekrpomeTpur. CyIHOCTh MeTona. AHamu3
OpPraHMYECKUX BEIIECTB. JJIEMEHTHBIN aHAJIN3.

4 O0bem yueOHOH TUCHMILINHBI

O0beM TMCUMILIHHBI
Buj yueOHoii padoThl Axan. | Acip.
3E
4. 4.

O01as TPYA10eMKOCTh TN CIUTIITHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,34 48 36
Jlexun 0,45 16 12
[TpakTuueckue 3austus (I13) - - -
JlabopaTtopusie padoTs (JIP) 0,89 32 24
CamocrosiTeJibHAas pa6oTa 2,65 96 72
KonTakTHas camocTosTenpHas padoTa

2,65
CaMocCTOsITeTbHOE U3YUCHHE PA3/IeTIOB JUCITUTLIHHBI 95,6 71,7
Buja UTOroBOro KOHTPOJIS: 3a4er c oneHkoM
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AHHOTanus padoveil NPOrpaMmbl JUCHUIIIHMHBI
«AHpopmaniuoHHbIE TEXHOJTOTHI)

1 Heap AUCHMIIMHBI — IMOJIrOTOBKA CTYIEHTOB B OOJIACTH MH()OPMALMOHHOIO COIPOBOXIECHUS
HAY4YHOH [eSTeNbHOCTH, MPHUBUTHUE HABBIKOB CAMOCTOSITEJIBHOIO IOMCKA XMMHUYECKOH HH(pOpMaruu B
pa3JINYHBIX UCTOYHUKAX.

2 B pe3yJbTaTe H3y4eHUs! JUCHUILIMHBI 00YYAIOLIMIACS 10JI/KEH:

Obnadamye cleayOUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTHXKEHUS:

VK-1.1; YK-1.2; YK-1.3.

3uamo:

- OCHOBHBIE COCTABJIAIOLINE MH()OPMALMOHHOIO oOecneueHus mpolecca CONpoBOXKICHHUS Hay4dHOM
NeSITeIbHOCTH, TIOHSATHS U TEPMHHBI;

- OCHOBHBIE OTE€UECTBEHHBIE U 3apyO0e)KHbIE HCTOYHUKH NPOGUIbHON HHPOPMALIUY;

- 00IIMe MPUHIIMITEI TOy4YeHUs, 00paOOTKU M aHAJIM3a HAYYHOH HH(pOpMaINH;

Ymemu:

- BBIJCIIATH KOHKPETHbIE MH(POPMALMOHHBIE TEXHOJOTHH, HEOOXOMUMBIE Ui MH(POPMALUOHHOTO
o0ecreyeHus pa3InYHbIX HAYy4YHBIX OTPEOHOCTEH;

- HaXOIUTh TNPOPUIBHYIO HWHPOPMALMIO B pA3IMYHBIX OTCUECTBEHHBIX M  3apyOeKHBIX
MH(POPMALIMOHHBIX MacCUBax;

- 00pabaThIBaTh U aHATM3UPOBATDH JAHHBIC C LIETBIO BBISIBICHUS PEIEBAaHTHON MH(OpMAINH,

Braoemy:

- 3HAHUSIMH O COBPEMEHHBIX ABTOMAaTH3UPOBAHHBIX HH(POPMAITMOHHO-TIOMCKOBBIX CHUCTEMax
(AUIIC), ux BOZBMOXKHOCTSIX, CIOCO0AX B3aMMO/ICHCTBUS C HUMU;

- IPAaKTUYECKUMH  HaBBIKAMH  WH(POPMALMOHHOTO  TOMCKAa C  TOMOUIBI0  TEXHOJOTHH
TEJIEKOMMYHHUKAIIMOHHOTO 10cTyna U MIHTepHeT-TeXHOI0THii;

- OCHOBHBIMH TMOJXOJAaMHU JUIsl aHAIM3a IOJYYEHHOW NaHHBIX H HCIIOJNB30BaHUS WX B CBOEH
npodecCHOHATBLHOM 1A TETbHOCTH.

3 Kpartkoe coaep:xaHue TUCHUILUIHHBI

Pazoen 1. Ocnognvie nonamus u mepmunst. I'ocyoapcmeennan cucmema HayuHo-mexHu4ecKol
ungopmayuu. Uugpopmayuonnvie uzoanus u bazol oannwix.

1.1. O6mme cBegeHusi, onpeaejeHusl, NOHATHA B 00J1acTH WH(POPMALMOHHBIX TEXHOJIOTHI U
HHpoOpMaNMOHHBIX cucTeM. Paccesnue u crapernune nadopmaruu. Crneunpuka nHGOpMaIK IO XUMUU U
xummuueckor texHosioruu. Mapopmanuonnsie cucrems! (MC) n nundopmannonnsie rexHonaoruu. CTpykrypa
u knaccupukanuss MC. Drtanbl pa3BUTUS HHOOPMAIMOHHBIX TEXHOJIOTHMH. Buiel mHbOpMannoHHBIX
TexHojoruil. MHpopmaimonssie pecypcbl. ABTOMAaTU3MpPOBaHHbIE MH()OPMALMOHHO-TIOUCKOBBIE CHCTEMBI
(AUIIC). [uanoroBble MOMCKOBBIE CHUCTEMbI: OCHOBHBIE ()YHKIIMM M BO3MOXKHOCTH, CIIOCOOBI JIOCTYIIA.
OcHOBHBIE ~KOMIIOHEHTBI ~ TEJIEKOMMYHUKAallMOHHOTO Jjoctyna K pecypcam AUWIIC. Anroputm
MH(POPMALIMOHHOTO TOMCKa B pEXHME TeleqocTyna. BpiOop JeKcHYecKMX €AMHUL], MCIOJIb30BaHHUe
JIOTUYECKUX U MO3ULUOHHBIX oniepaTopoB. MH(pOpMaliMOHHO-TIOMCKOBBIN A3bIK. JIOTHKa 1 cTpaTerus moucka.

1.2. PedeparuBHble xKypHaabl. OnucaHue OCHOBHBIX CyIIeCTBYHOIIMX 0a3 JaHHBIX.
Pedeparusnbie xypHansl: PedeparuBublii xypHan «Xumus», «Chemical Abstracts». Ctpykrypa, ykazaTenu,
QITOPUTMBI  pa3iIMuHBIX BUAOB moucka. basel mansbix (BJl). banku mansbix. CtpykTypa, (QyHKIUH,
HazHauenue. Tumbl 0a3 JaHHBIX U OAHKOB JaHHBIX.

Pa3zoen 2. Hugpopmayuonnwie pecypcol cemu Internet. Omeuecmeennvie ucCmouHuUKU UH@opmayuu
O XUMUU U CMENHCHBIM 00J1ACMAM.

2.1. AUIIC Bcepoccuiickoro HHCTUTYTa HAYYHOH M TexHHU4Yeckoil mHpopmanun (BUHUTH) n
AMIIC STN-International. Ocuosubie ba3zsr qanasix BUHUTH. [IpeamerHoe comepkaHue U HaMOJTHEHHUE.
Crtpykrypa gokymentoB B b/ BUHUTU. NuHdopmanmoHHO-TIOMCKOBBIN s3bIK. llonckoBas cTparerwus.
Hudopmanmonno-nouckosas cucrema STN-International. Ocobennoctu AUIIC  STN-International.
Opranu3anus ¥ BO3MOXHOCTH Tioucka. Pasnuuansie Bubl oucka: (STN-easy, STN Express, STN on the Web
u ap.).

2.2. Buabl HCTOYHHUKOB MHG(pOpManuM, HWHIECKCHI LHUTHPOBAHMA, KJaccH(PpukaTopsbl,
TeMaTH4YeCKUil MOMCK. 3HAKOMCTBO C OCHOBHBIMHU BHJAaMHU HCTOYHHMKOB HMH(OpMAIMH: MOHOTpaduw,
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JccepTaluy, aBTopedeparbl, CTaThbu, MATEHTHI, JIEMOHUPOBAaHHBIC PYKONMCH, TE3UCHl KOH(DEpeHLuil,
CeTeBble MyOJIMKAalMK, cTaHaapThl U T.M. OCOOEHHOCTH O(QOPMIICHHS CCHUIOK Ha JaHHbIE HCTOYHUKH.
Ucnonb3oBanue otedectBeHHbIX 0a3 manaeix PI'b, I'TIHTB, BUHWUTU, PHb u np. Wcnonp3oBanwue
BO3MOKHOCTEH Onbnmuotexu elibrary. MHaekcel nutrpoBanus. TeMaTuuecKuil MOUCK.

Pazoen 3. Hngpopmayuonnwie pecypcol cemu Internet. 3apyoercnvie ucmouyHuKu uHgopmayuu no
XUMUU U CMEHCHBIM 001ACMAM.

3.1. O030p cymecTBYWOIIMX 3apy0e:KHBIX HH(OPMAIMOHHBIX HCTOYHUKOB B 00/1aCTH XHMMMH,
XMMHYECKOH TeXHOJIOTHH U CMEeKHBIX HayK. MHpopMaIlMOHHbIE MOPTANbI U CAUTHI 3JIEKTPOHHBIX U3IaHUM:
CalT ANEKTPOHHBIX KYpPHAIOB AMEPUKAaHCKOr0 XUMU4eckoro oduiecTBa, noptai Informaworld nznarenscraa
TAYLOR&FRANCIS, undopmarmonnsiit nopran SCIENCE DIRECT wusnatensctBa ELSEVIER, nopranst
m3aatenbcTB SPRINGER, WILLEY &SONS u np.

3.2. UndopmanuoHHbie BO3MOKHOCTH Science Direct 1 3JIeKTPOHHOI0 U31aHUSI AMEPUKAHCKOT0
XHMHUYecKoro odmecrBa. Science Direct: mouCKOBBIN MHTEp(DEIC, TOMCKOBBIN S3bIK, HAYKOMETPUUYECKUE
(GyHKUINU, TOMOJHUTEIbHBIE (PYHKIMH. DJICKTPOHHBIE M3AaHUs AMEPUKAHCKOTO XMMHYECKOTO OOIIecTBa.
O6mas xapakrepuctuka. HGOpMaoHHbIE U TOUCKOBBIE BO3MOKHOCTHU. [TonsiTne DOI. IToncKOBBIi S3BIK.

3.3. 3apy0Oe:xxnble HHGOPMALMOHHbIE CHCTEMbl arperaTopbl Hay4YHO-Te€XHHMYeCKOW
uHpopManuu. ArperaTopsl HaydHO-TeXxHUYecKo mHpopmanuu Reaxys, Web of Science, Scopus, Google
Academy. Unnekcel nutupoBanus. TemaTnueckuii HOMCK.

Pazoen 4. Hcmounuku namenmuou unghopmayuu.

4.1. OcHOBHbIe NMOHATHA O0BEKTOB HHTE/UIEKTYaJIbHOH coOcTBeHHOCTH. [loHsATHE 00BEKTOB
WHTEJJIEKTyalbHOM coOcTBeHHOCTH. [laTeHTHas MoKyMeHTalus Kak nH(opMannoHHbIH MaccuB. OCHOBHBIE
HOHSITHS U OTIpe/iesIeHUs B 00s1acTu nateHToBeAeHUs. OO0beKThl n300peTeHuil. [laTeHTHOE 3aKOHOAAaTENbCTBO.
Mexnynapoanas natentHas kinaccuduxanus (MIIK). ITarentnsrii mouck. OcoGeHHOCTH U BUABI IIOUCKA.

4.2. OreuyecTBeHHble M 3apy0e:kKHble aBTOMATH3HPOBaHHbIe HH(OPMAIHOHHO-TIOMCKOBBIE
CHCTeMbl NATeHTHOW wuHGopManuu. XapaKTepUCTHKA, OPraHU3alMs, BO3MOXKHOCTH Toucka. b/l
@OenepanpHoro MHCTUTYTa NpombinuieHHOH coOctBeHHOCTH (PUIIC). CocTaB M BO3MOXKHOCTH JOCTYIIA.
Crpykrypa nareatHoro qokymenta B bJI. B/l Amepukanckoro nmatentHoro BexomctBa United States Patent
and Trademark Office (USPTO). Cocras B/ USPTO. Bo3moxuoct poctyna. CTpykTypa MaTeHTHOTO
nokymenta B BJ[. B/l ESPACENET. Komnekius natentHeix B/l ESPACENET. Bo3moxHocTH pocrtymna.
Crtpykrypa nareHTHOro JokymeHTa B b/l. Buibl 1 BO3MOXHOCTH TIOHCKA.

Pazoen 5. Humepnem Kax mexuonozus u uH@opmayuoHHwlii pecypc.

5.1. UnTepHeT KaK TexHOJ0THUs. VCrOIB30BaHNEe TEXHOJIOTHH BEOMHAPOB B YUEOHOM IMpoOIlecCe.
CoBmecTHas paboTa HaJ JOKYMEHTaMH M OpraHM3allid COBMECTHOIO OHJIAWH MPOCTPAHCTBA Ul HAyYHOMH
pabotel. DddexT camoopraHuzanu B TI00aTbHON KOMIBIOTEPHON CETH. XapaKTEPUCTHKA COIHATBHBIX
cereld. [lonarue o 6morocdepe. McnonpzoBanue cucteM KoHTpois Bepcuit GiHub. Buibl HOMCKOBBIX MallIuH.
CtpyKTypa U NPUHIUI PaOOTHI TOMCKOBBIX MAIITKH.

5.2. IlouckoBbIe cMCTeMBbI U SHIUKJIONEeANYecKHe opTaJbl. [Tlonckosas cucrema Google. ITpuemsl
noucka nuHpopmanuu. Cepucel noptasa Google. Dnexkrponnas noura Gmail u cepsuc GoogleTalk. ITouck
Hay4Holl nHdopmaruu B GoogleScholar. ABromaTnyeckuii mepeBoAYMK BeO-CTpaHUL]. DHIUKIIONEANYECKHE
noptansl Uatepuer. Texnonorus Wiki. McTopust BOSHUKHOBEHHUS! M CTPYKTypa CBOOOJIHOM 3HUMKIIONEINN
Wikipedia.

4 O0beM yueOHOMH TUCUMILTHHBI.

O0beM JUCHUTITHHBI
Buj yueOHoit padoThl Axan. | Actp.
3E
q, q,
O0mas TpyA0eMKOCTb JMCIHILIHHBI 2 72 54
KoHTakTHasi padoTa — ayIMTOPHbIE 3aHSITHS: 1,33 48 36
Jlexun 0,44 16 12
[Tpaktnyeckue 3anstus (I13) 0,89 32 24
CamocrosiTesibHas padoTa 0,67 24 18
KonTakTHas camocTosiTenbHas paboTa 0,67 0,2 0,15
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CaMocCTOsATEIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHbI | 238 | 17,85
Bua konTposn: 3auer

AHHOTaNUsA pado4yeid NPOrpaMmMbl JUCHUILIMHBI
«IIpoexTHpOBaHMeE MPOLECCOB U ANNAPATOB XUMUYECKOH TEXHOJIOTHM»

1. IeJib AUCHUTINHBI - CYIIECTBEHHO PACIIUPHUTH, CHCTEMATH3UPOBAThH U UCTIOIH30BATh HA MPAKTUKE
3HaHUW OCHOB THIPABIMYECKUX, TEIUIOBHIX M MAacCOOOMEHHBIX IPOLIECCOB XMMMYECKON TEXHOJIOTUH,
MO3BOJIIOIINX BBITYCKHUKAM OCYIIECTBIISITH HAyYHO- HCCIICIOBATEICKYI0O U TPAKTHUUYECKYI0 padoTy Ha
MPEIPUATHSIX.

2. B pe3yJbTare n3y4yeHHus JUCHUIIJIMHBI 00y4AIOMIMIACS T0JKEH:

OO6nanath cneayoUMMH YHUBEPCATbHBIMA KOMITETEHIIUSIMU ¥ UHIUKATOPAMU UX JOCTUKCHHUS:

YK-2 - YK-2.1; YK-2.2; YK-2.3; YK-2.5; YK-2.6; YK-2.7; YK-2.8; YK-2.10.
YK-4 - VK-4.2.

OO6nagath cIeayOIMMEI MPOPECCHOHATHHBIMU KOMIIETCHIIUSIMH U WHANKATOPAMH UX JOCTHKCHUS:
IK-1 - [TIK-1.1.
3namy.

- METO/IbI pacyeTa TeIIo- U MAaCCOOOMEHHBIX alllapaToB;
- OCHOBHBIC MPUHITUTIBI OPTAaHU3AIUH ITPOIIECCOB XMMUYECKON TEXHOJIOTHH;
- TUTIOBBIE MIPOIIECCHl XUMHUECKOM TEXHOJIOTUH, COOTBETCTBYIOIIHE aapaThl U METOAbI UX pacuera;

- METO/bI COCTaBJICHUS TEXHOJIOTMYECKUX CXEM C HAHECEHHUEM BCEX allllapaToB.
Ymemn:

- COCTABJIATH MaTCPHUAJIbHBIC U TCIIJIOBBIC 0ajaHChI JJIs1 CUCTEM I'a3->KHAKOCTD,
- paCCUUTHBIBATD ITApaMCTpPbI TCILJIO- U MaccoOOMEHHOI0 O60py,Z[OBaHI/IH H HAaCOCOB,

- oA0MpaTh cTaHAApTHOE 000PYAOBAHNE, UCIIOIH3YEMOE B XUMUYECKOM MPOMBITINICHHOCTH.
Bnraoemuw

- METO0JIOTHEel pacueTa OCHOBHBIX IMapaMeTPOB THIPOMEXaHUMUYECKUX, TEIUIOBBIX U MAaCCOOOMEHHBIX

IIPOLIECCOB;

- OCHOBaMH IIPAaBUJILHOTO 1M0A0Opa TEIIO U MAaCCOOOMEHHOT0 000PY10BaHMS;

- METOJIJaMH COCTABJICHHUSI TEXHOJIOTHYECKUX CXEM U I'paynuecKoro n300paxeHus OCHOBHOI'O 000PY/IOBaHHUS.
3. Kparkoe conep:kanue JTUCHUIIAHBI.

Beenenne. ®u3nKo-XxMMHUUECKHE OCHOBBI 1 OCOOEHHOCTH YCIOBHM NMPOBEAEHHUS Mpoliecca pa3aeaeHus
KHUJIKUX TOMOTE€HHBIX cMmecell pektudukanueil. Onucanue MPUHIUIHATIBHON CXEMbl PEKTH(PHUKALMOHHOM
YCTaHOBKM HempepbIBHOrO jAeiicTBus. CpaBHEeHHE M 00JacTH MPUMEHEHHS HAcaJ04HbIX U TapeiabdaThIX
KoJIOHH. [TocTpoenne paBHOBECHO JTMHUM HA OCHOBE MOJYYEHHBIX MHINBUyaIbHBIX 3aJaHUMH.

Paspnen 1. Pacuér pekTu(pMKALMOHHON KOJIOHHBI.

1.1. Pacyér Hacag04HOIi peKTH(UKANMOHHONH KOJTOHHbI HeNPEePbIBHOIO JelcTBUSA (/I Tpex
pa3sMepoB HACaIKH).

MarepuanbHblii 0ajlaHC KOJIOHHBI. PacuéT MuHMManbHOTO U pabodero duiermoBoro uncia. [loctpoenue
pabounx nuHui. Pacu€r ckopoctu mapoB M AuaMerpa KoOJOHHBI. OrlpenereHue BbICOThl HACaJKU I10
MOJIUGHUIMPOBAHHOMY YpaBHEHMIO Maccooriepenadu. OmnpeneneHue OOIIero 4Yucia M BbICOTHI €JMHMIL
nepeHoca. Pacuér rupaBIn4eckoro COnpoTUBIIEHNS HACAIKH.

1.2. Pacuér Tapeab4aToii peKTH(PUKANMOHHOH KOJOHHBI HENMPEPHIBHOIO /IeiiCTBUS.

[IpenBaputenbHblid BBIOOP Tapenok. MarepuanbHbI OaaHC KOJIOHHBI. Pacuér MHHMManbHOTO U
pabouyero ¢ermoBoro uucia. Pacuer ckopoctu napos U AuaMmerpa KosoHHBL. [locTpoeHne pabounx JTUHUM.
OmnpezeneHue BHICOTHI CBETIIOTO CJI0S XKUAKOCTH Ha Tapelike U mapocoaepkanus 6apooTaxkHoro cios. Pacuér
K03 (UIIMEHTOB Maccoonepenaun, oOIIero yucia eInHUL nepeHoca, 3¢pdekTuBHOCTH o0 Mapdpu. Pacuér
BBICOTBI KOJOHHBI Ha ocHoBe KIIJI mo Mbppdpu ¢ mnocTpoeHueM KHHETHYecKOH muHuu. Pacuér
TU/IPABINYECKOTrO COMPOTUBIIEHUS KOJIOHHBI.

1.3. CpaBHeHHe JaHHBIX pacyeTa HACaJA04YHOI U TapeJb4aTol KoJIOHH. ConocraBjieHHe JaHHBIX,
MOJIy4YeHHBIX 0 MPOrPaMMaM KOMIIbIOTEPHBIX U PYYHbIX pac4éToB. BbIOOp KOJI0HHBI.

Paznes 2. Pacuér u BbI0OP TeNn1000MEHHUKOB.

Pacuér u BBIOOp TEMIIOOOMEHHHKOB MO OOIIEH cXeMe: -pacueT TETUIOBOW HAarpy3KH; - OMpeecHHE
TEIIOBOTO PEXHMa U CpeAHEN ABIXKYIIEH CHIIbI, - MPUONMKEHHas OlleHKa K03()()UIIMEHTOB TemI00Taauu,
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Kod(duumeHTa Terionepenayn, IMOBEPXHOCTH Fop; - BBHIOOp THUNIA W HOPMAIM30BAHHOTO BapUaHTa
KOHCTPYKIIMU;  -ONpeJeJieHHe  IapaMeTpoB  KOHCTPYKIMH  (Hampumep, Jis  KOXKYXOTpYOHOro
TEINIOOOMEHHUKA: 4YMciaa TPy0 M YMCIa XOJO0B, OUaMeTpa TpyO, Iuamerpa KOXKyxa, MOBEPXHOCTH
TEII000MEHHUKA Fyopw U JIP.); - COMOCTABIEHUE OPUEHTHUPOBOYHOU Fop U Fyopy; - COMOCTaBICHHE NAaHHBIX,
MOJIYYEHHBIX IO MPOrpaMMaM KOMITBIOTEPHBIX W PYYHBIX PACUETOB; -THAPABIUYCCKHI pacyeT; - BHIOOD
ONTUMAJIFHOTO BapuaHTa TEIJIO0OMEHHHUKA.

2.1. PacuéT KOXyX0TpyOUYaToro MCrapuTes.

2.2. Pacu€t KoHACHCAaTOpa (KOXKYXOTPyOUaTOTO MM TUIACTUHYATOTO).

2.3. Pacuét mogorpesarens (KOXKyXOTpyO4aToro Wi IIacCTHHYATOrO).

2.4. Pac4€r X0JI0MIBHUKOB JUCTHIUISATA U KyOOBOTO OCTaTKa (KOKYXOTPYOUATHIX MITU IJIACTHHYATBHIX ).

Pa3znea 3. 'mapoaunamMuveckue pacuéTnl.

3.1 Pacuér rupaBInYecKOro COMPOTUBIICHHS TPYOOIIPOBOIOB

3.2. Pacy€T onTUMaNbHBIX THaMETPOB TPYOOIIPOBOIOB

3.3. Pacuér u moxbop HAcCOCOB

Pasznea 4. I'padpuueckoe ogopmirenne.

Texnonormueckast cxema. PekTuukanuoHHas KOJOHHA ONPEENICHHOTO THUNA C H300pakeHUueM
JeTanell KOHTaKTHBIX 3JIEMEHTOB, pAaCCYMTAHHBIX B pazzene 1.
4. O0beM y4eOHOM JUCHUIIMHBI.

O0beM TMCUMTLTHHBI
Bun yueoHoM padoThl Axan. | Actp.
3E
4. 4.

O0masi Tpy10eMKOCTh JUCUHUIIJINHBI 2 72 54
KonTakTHasi paboTa — ayAUTOPHbIE 3AHATHS: 0,44 16 12
[Tpaktnueckue 3anstus (I13) 0,44 16 12
CamocrosiTeJibHAas pa6oTa 1,56 56 42
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3

1,56
CamocCTOsITeIbHOE M3YUCHHE PA3/IeNIOB AUCITUILIMHBI 55,6 41,7
Buja HTOroBOro KOHTpPOJIS: 3ayer ¢ oneHKOIi

5.3. IMCHUNINHBI YacTH, popMHUPYyeMOii yHacTHHKAMHU 00pa30BaTeIbHbIX OTHOMIEHHH (1UCHMIIMHBI
1o BeIOOPY)

AHHOTanus pado4ye NPorpaMMsbl M CHHUIIIMHBI
«BBeieHue B MEMOPaHHYI0 TEXHOJIOTHIO»

1 Heab AMCHUIIMHBI — 1aTh CTYJE€HTaM MEpBUYHbIC 3HaHUS 0 MEMOPaHHBIX MPoLIeccax pa3eNeHus
cMecel, JOCTaTOYHble MJIsi TMOHMMaHUS CTYJEHTaMH OCOOCHHOCTeH M BO3MOXHOCTEH MeMOpaHHOU
TEXHOJIOTHH.

[IporpaMma TUCHMITIIMHBI CTPOUTCS KaK 0030pHAst 10 OCHOBHBIM TEOPETHUYECKUM U MPAKTUYECKUM
acreKkTaM MeMOpaHHOM TexHoJoruu. OHa BKJIIOYAET B c€0sl 03HAKOMIJIEHHE C MCIIOJIb3YEMOM TePMUHOJIOTHEH,
C HayYHBIMHU MPUHIMIIAMU MEMOPAHHOTO pa3JIeJIeHus], C OCHOBAMHU pacyeTa MEMOpPaHHBIX MTPOIECCOB.

2 B pe3yjabTraTe H3y4YeHUs] AUCHMILIMHBI 00y4ar0Miics TOJIKEH:

Obnadamye cleayOMUMU KOMIIETCHIIMAMU U UHIMKATOPAaMH UX JTIOCTUKESHUS:

IK-1.1; [IK-1.2; TIK-1.3; TIK-4.1; T1K-4.2; [1K-4.3; [IK-5.1; TTK-5.2; TIK-5.3.

3Hamey:

. KJaccupUKalnoo U (U3UKO-XMMHYECKHE OCHOBBI IMPOIIECCOB MEMOpPAHHOTO pa3/elieHus C
Pa3IMYHON IBWKYILEH CUIION;

. OCHOBBI TEXHOJIOTUH TOJYIPOHUIIAEMBIX MEMOpaH W3 IMOJMMEPHBIX M HEOPraHUYECKUX
MaTepHUaJlos;

. MPUHLIMITHATIbHBIE KOHCTPYKIIUU MEMOpaHHBIX 3JIEMEHTOB, MOJyJIEH U anmaparos;
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. MPUHIUIBI pa3pabOTKH U pacueTa TEXHOJIOTHYECKUX CXeM MEMOpaHHbBIX YCTaHOBOK;
OCHOBBI ()YHKIIMOHUPOBAHUS PhIHKA MEMOPAHHON TEXHOJIOTHH

Ymemo:

. M3MEPSITh U PACCUNTHIBATH OCMOTHYECKOE JIABJICHHUE BOIHBIX PACTBOPOB;

. WCIIOJIb30BaTh PE3YyJbTaThl JIA0OPATOPHBIX HCCIEAOBAaHMNA B pacdyeTax MeMOpaHHBIX
YCTaHOBOK;

. pa3pabaTbiBaTh TEXHOJOTUIECKUE CXEMbI MEMOPAHHBIX YCTAHOBOK;

OInpeacisitTb MECTO H S(b(beKTI/IBHOCTb HCIIOJIBb30BaHHUA CTaauH MCM6paHHOFO pPasaciICHUusA B
TEXHOJIOTHYSCKOH CXEMe IIpOU3BOJACTBA

Bnaoemn:

. METOJIaMH pacyeTa padovrx ImapaMeTpoB IIpolecca MeMOPaHHOTO pa3ciiCHUs;

. METOJIaMH OLICHKH YPOBHS KOHIICHTPAIMOHHOH MOJSIPU3AIINH;

. TEXHUYCCKMMH TPHEMaMH CHIDKCHHS YPOBHS  KOHIICHTPAIIMOHHOW TOJISAPH3AIlMU B

MeMOpaHHBIX annaparax;

METOJIaMU BbIOOpa ONTUMAaIbHOW KOHCTPYKIIMU MEMOPAHHOTO MOIYJIS

3 KpaTkoe coaepxanue TUCHUNIHHBI

1. OcHoguble npedcmasieHuss o MeMOpaHHOU mexHoro2uu. BBeneHue, TEePMHHOIOTHS.
Ucropuorpaduss memOpanHOi TexHoioruu. (O030p MeMOpaHHBIX IPOIECCOB pa3ACICHUS CMECed —
O6apomemOpanHbie, TU(PPy3uOHHBIE, HIEKTPOMEMOpaHHbIE, TEPMOMEMOpPAHHBIE.

2. Qusuko-xumuueckue U MEPMOOUHAMUYECKUE  OCHOBbl  MEeMOPAHHLIX — NPOYUECccos.
Konnenrpanuonnas mnonspusamus (KII), OnokupoBanme MemOpan. McrtuHHas u  HaOmromaemas
CENIEKTUBHOCTb. MeToabl cHkeHus BiausiHus KI1.

3. Knaccugpukayus membpan, mpebosanus x membparnam. IIpuHUIUIBI KiacCUPUKAIIUU: TIO
nporeccaM MPUMEHEHHS, 10 METOaM TOJIY4eHHs, 0 TeOMeTpUYecKor (popme, 1Mo BHYTPEHHEH CTPYKTYpE.
Ob6ocHoBanmne TpeOoBaHUI MOJIB30BaTENIed K MeMOpaHaM: yJellbHas MPOU3BOIUTEIBHOCTD, pa3Ieistoias
CIIOCOOHOCTh, PECYPC, MEXaHUYECKasi, XUMUYECKas U TePMUUECKasi CTOMKOCTh, YCTOMYMBOCTh K JIEHCTBHIO
MUKpPOOPTaHU3MOB, CaHUTapHbIE TPeOOBaHUS, YCIOBUSL XpPaHEHUS, YTUIM3UPYEeMOCTh. Buabl MeMOpaH, ux
cBoiictBa. [lomynponuaempie MeMOpaHbl U3 MTOJIUMEPOB, KEPAMHUKH, rpaduTa, METAJUIOB, KOMIO3UIIMOHHbIE
MOJTYTIPOHUIIAEMbIEe MEMOPAaHBbI, )KUJKHE MEMOPaHHBI.

4. H3yuenue cmpykmypul u ceoticme memopan. ViccnenoBanue CTpyKTypbl MEMOpaH: TOPUCTOCTb,
CpeAHMH pa3Mep TMOp, TOJIIMHA, AaHU30TpomHusA, JedexTockonus. McciegoBaHHE TEXHOJOTMUECKUX
napamMeTpoB MeMOpaH: yAelbHasi IPON3BOIUTEIHLHOCTD, 33J€pP)KUBAIONIasi CIIOCOOHOCTh, ycaaka MeMOpaH,
pecypc paboTsl. MeTopl KanuOpoBKH MOPHUCTHIX MeMOpaH. CepTudukanus MmeMOpaH.

S. Membpannvie annapamul u ycmanosku. MeMOpaHHBIE anmapaThl ¢ TUIOCKUMH, PYIOHHBIMH,
TpyO4aThIMH, BOJOKOHHBIMH U TATPOHHBIMU 3JeMEeHTaMu. MeMmOpaHHBIE YCTaHOBKH: COCTaB YCTaHOBKH,
KoMITOHOBKa. CIOcOOBI peKyriepanuu sHepru. [IpoTodyHbIe ¥ TYIHKOBBIE peXUMBI padoThL. [leproanyeckue,
HENPEPBIBHBIE U IUPKYISAIIMOHHBIE CXEMBI.

Texnonoeuueckue cxemvi ¢ ucnorvzosanuem memopar. Cdepbl TpUMEHEHHS MeMOpaHHOMN
TEXHOJIOTUH. MeMOpaHHBINH PHIHOK — MUPOBOM U pOCCUICKUIA.

4 O0beM yueOHOH THCHHMILINHBI

O0bem IMCHHUIIIMHBI
Buj yueOHoii padoThl Axan. | Acip.
3E
u, 4.

O0mas TpyA0eMKOCTb JMCIHIIIHHbI 4 144 108
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,8 64 48
Jlexuun 0,9 32 24
[TpakTueckue 3anstus (I13) 0,9 32 24
CamocrosiTesibHas padoTa 1,2 44 33
CaMoCTOATEIbHOE U3YYEHHE PA3AEIOB IUCLUIIIMHbI 1,2 44 33
Bua konTposs:
IK3aMeH 1 36 27
KonrtakTHas paboTa — MpOMeXKyTOUHAST aTTECTAIHS 1 0,4 0,3
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[ToaroroBka K SK3aMeHY. ‘ 35,6 ‘ 26,7
Buj UTOroBOro KOHTPOJIS: IK3aMeH

AHHOTAaIUs padoyeil MPorpaMMsbl JHUCHHIIHHBI
«CTpPYKTYpHOE MO/Ie TUPOBAHNE XUMHKO-TEXHOJIOTHYECKHX MPOLECCOB)

1. Ilearp AMCHMIUIMHBI — TIOJYYEHHE CTyJCHTAaMH 3HAHUM B OO0JACTH MOJCITHPOBAHUS
OpraHU3aIMOHHO-YIIPABIEHYECKUX, TEXHUKO-IKOHOMUYECKUX M TEXHOJIOTUYECKUX MPOLIECCOB HAYKOEMKHUX
IPOU3BOICTB HA BCEX ATAIax >KU3HEHHOTO IMKJIA XMMUKO-TEXHOJIOTUYECKON CHCTEMBI.

3agaum TUCIMIIMHBI BKIIOYAIOT:

— TEOPETUYECKYIO M MTPAKTUYECKYIO MOATOTOBKY CTYACHTOB B 00JaCTH MOJICITUPOBAHUS OPraHU3AIIMOHHO-
YIPaBJIEHYECKUX M TEXHOJIOTUYECKUX MPOLECCOB Ha BCEX 3Tanax >XKM3HEHHOTO HMUKJIA (DYHKIIMOHHUPOBAHUS
XMMHKO-TEXHOJIOTHYECKON CUCTEMBI;

— U3y4eHHE IPUHIIUIIOB OPTaHU3AIOHHO-?)KOHOMHYECKOT'0 MO/ICTIMPOBAHUS OM3HEC-TIPOIIECCOB Ha ATanax
dopMupOBaHUS IPOEKTA;

— COCTaBJICHHE OM3HEC-TUIaHa U OLIEHKU Y(PPEKTUBHOCTU NPUHATHS PEILICHUIA;

— BHEJPCHHE HHHOBAIIMOHHBIX PECypcOCOEpEeraommX TEXHOJIOTHH U OueHKa 3((EKTHBHOCTH HUX
peanu3anumy;

— W3y4YeHHE TMPHMEPOB IPAKTHYECKOM peaau3aldil METOJO0B OpraHH3alMOHHO-?KOHOMHYECKOTO
MOZIETTMPOBAHHS PECYPCOCOEPETAIOIINX XUMHKO-TEXHOJIOTHYECKHUX ITPOLIECCOB.

2. B pe3yabTaTe M3y4eHUus JMCUMILIMHBI 00y4al0MiiCcs 0 MporpaMMe 0aKajiaBpuara J0J/KeH

Oéadamp cienyromMMHA KOMIIETEHIIUSMU 1 MHIUKATOPAMHU UX JTOCTHUKCHHUS:
IIK-1.1; TIK-1.2; I1IK-1.3; [1K-4.1; T1K-4.2; T11K-4.3; TIK-5.1; I1K-5.2; TIK-5.3.

3namo
— TIOPSIIOK OpPTaHU3AIMH, TUTAHUPOBAHUSI U IPOBEACHUS TEXHOJIOTUUYECKOTO MPOIIECCa;
— IPUHLUIBI pa3paboTKU TEXHOJIOTUYECKUX MPOLIECCOB, MHHOBAIMOHHBIE METOABI U 000PYIOBaHUE IS
OCHAIIICHHS TIPOU3BOICTBEHHBIX JTHHUI

Ymemo
— HCIIOJB30BATh TCXHHUYCCKHC CpeI[CTBa JJISL I/ISMepeHI/ISI OCHOBHBIX HapaMeTPOB TEXHOJOTHYCCKOI'O
Mpoliecca, CBOMCTB ChIPbs U IPOIYKIUU;
— O60CHOBaHHO BBI6I/IpaTI> paHI/IOHaIII)HBIe TEXHOJIOTHYCCKUEC HpOHCCCBI;
— HCIOJ30BaTh HOPMATHUBHBIE TPEOOBAHUS MTPUPOIOOXPAHHBIX U (PUHAHCOBBIX TOKYMEHTOB;
— BBIIIOJIHATH 6aﬂaHCOBI>I€ paC‘-ICTI)I HpOI/ISBOI[CTBa

Bnaoemp
— HaBBIKAMH OCYIIECTBJICHUS TEXHOJIOTUYECKOTO MPOIIECCa B COOTBETCTBHH C PETIIAMEHTOM;
— OCHOBaMHM pacuera mapaMeTpoB dHEProd(PpPeKTUBHOCTH U pecypcocOepekeHus;
— HaBBIKAMM CHCTEMAaTH3alliU U 00001IeHsT HH(GOPMAIIIH TI0 UCTIOIB30BAHUIO PECYPCOB MPOU3BOJICTBA

3. Kparkoe conepxanue QM CUMILTHHBI

BBeaenue.

lenmn w mpouexypbl OpraHU3AIMOHHO-DPKOHOMHYECKOTO MOJIEITUPOBAHUS pecypcocOeperaronmx
TexHOoJIOrHil. CUCTEMHBIN aHaJIU3 U CTPYKTYPHOE MOAEIUPOBAHUE.

Opranu3anuoOHHO-IKOHOMHUYECKOe MO/IeJIMPOBaHue.

MonenupoBanue OU3HEC-TIPOIECCOB KaK MHCTPYMEHT PEIICHHs] TEXHOJOTHYECKHX, MPOCKTHBIX U
OpraHM3aI[MOHHO-YIPaBIEHYECKUX 3a7a4 (PYHKIIMOHUPOBAHUS MTPOU3BOJICTBEHHBIX MpoleccoB. TexHomorus
SADT. OcHoBHBIE »JJIEMEHTHI Tpollecca yhpaBieHus. Moaenu mporecca TMPUHATHS —PEIICHUN.
Knaccudukanust u xapakTepucTUKA OU3HEC-TIPOIIECCOB.

IIpyMeHeHNe NPUHIUIIOB CHCTEMHOI'0 AHAJIN3A MPU ONMCAHUM OU3HEC-TPOLECCOB XUMUYECKOr0
NMPOU3BOACTBA.
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[TpUHIMIIBI CUCTEMHOTO aHalIM3a CTPYKTYpbl M OM3Hec-mpolieccoB opranuzauuu. OO6mas ¢opma
QITOPUTMA MOJEIMPOBAHUS OU3HEC-NpoLeccoB. VHKancynsnus OaHHBIX, HOpoueayp U (QYHKUMH  IIpH
onucaHuu Ou3Hec-mporeccoB. Llenn oprann3anoOHHO-3KOHOMUYECKOTO MOACTHPOBAHUS U METO/IbI aHAIN3a
nponeccoB.  PermamentupoBanue. Knaccupukanuss  0oObEKTOB  OpraHM3alMOHHO-3KOHOMHYECKOTO
MOJICIIUPOBAHUS C Y4ETOM OCOOCHHOCTEH MPeAMETHON 00IaCTH.

MopeaupoBanue npouelyp HOMCKAa TEXHOJIOTHYECKMX H OPraHM3allHOHHO-3KOHOMMYECKHX
3aKOHOMEPHOCTei.

ITocTosiHHBIE pecypchbl XMMHKO-TEXHOJIOIMUYECKHX IpoueccoB. MHdomaoruueckass Moaelb JaHHbIX.
[IpoBepka runore3. Ctatuctuueckuid ananu3. Kiiacrepuslil ananus. IHTeIeKTyalbHbI aHAIN3 TaHHBIX.

Crparernu u MeTO/1bI NPUHATHS PeLIeHUH.

Mertoabl npuHATHA pelieHuid. BpiOop panuoHaJbHOrO pemeHus. AKCHOMBI  PallMOHAIBLHOIO
nosefeHus. JlepeBbs pemeHuid. Mopenu NpeACTaBIeHMs 3HAHMM Uil IOoMcKa pemeHuid. Iloctpoenue
pewaroimux npasui. O0ydaromue npoueaypsl.

AJITOPUTMBI  OPraHU3AlMOHHO-)KOHOMHMYECKOr0  MOJCJHPOBAHMA W  MOJAEJTHPOBAHHUE
HHKeHEePHO-TeXHOJIOTHYeCKHX 3a1a4.

[Ipumenenne MonenupoBaHUs IPU PEIIEHUM TEXHOJOTMYECKMX M HSKOHOMHUYECKUX 3anad. Poib
MOJICJIUPOBAHMS TEXHOJIOTMYECKUX IPOLIECCOB IPH PEIIEHUH OpraHu3allMOHHO-PKOHOMHMYECKHX 3ajad.
3aaya ONTUMHU3ALUU

4. O0béM y4eOHOH JUCHUIIMHBI

O0beM IMCHHUIIIMHBI
Bup y4eOHoii padoThI Axax, | Actp.
3E
4. 4.

O01mas TpyA0eMKOCTb 1Y CHUILTTHHbI 4 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,8 64 48
Jlekuun 0,9 32 24
[TpakTnueckue 3austus (I113) 0,9 32 24
CamocrosiTejibHas padoTa 1,2 44 33
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLIUIIIMHBI 1,2 44 33
Bua konTpoJs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,4 0,3
IToaroToBKa K K3aMeHY. 35,6 26,7
Bua HTOroBOro KOHTPOJIA: IK3aMeH

AHHOTanus pado4ye NPorpaMMbl M CHHUIIJIMHBI
«bapomeMOpaHHbIe poLeCcChD

1 Heap aucuMniMHbI — 1aTh CTYJEHTaM 3HAHUS O MPOILEccax MEMOPAHHOTO pa3/IEleHMs] KUIKUX
cMecel, Tie TMMUTUpYIoIeH cTanueil spisercs qudQy3noHHbIN nepeHoc yepe3 MeMOpaHy. B kypc Bxoasr
KaK TEOpETHYECKHE MaTepHalibl, CBSI3aHHbIE C MPUHLIUINAMU U Y3MOHHO-KOHTPOIUPYEMBIX MPOIECCOB
MEMOPaHHOTO pa3JeNeHusl, TEPMOJMHAMHMKON, KHHETHKOW M JBIJKYIIEH CHJIOM NpoIeccoB, Tak U
MPAKTUYECKHE BOIPOCHI, OTHOCALINECS K OCOOEHHOCTSIM pacyeTa MeMOpaHHBIX YCTAaHOBOK M allaparosB, a
TaK)K€ IPOMBIIIUIEHHOE IPUMEHEHHUE ITUX MTPOLIECCOB MPU PA3AEIEHUH IA30BbIX U )KUJIKUX CMECEH.

2 B pe3yjabTraTe H3y4YeHUs] AUCHMILIMHBI 00y4ar0Miics TOJIKEH:

Obnadamye cleayOMUMU KOMIIETEHIIUAMU ¥ HHAMKATOPAMH UX JTIOCTUIKECHUS:

IK-1.1; [IK-1.2; TIK-1.3; TIK-4.1; T1K-4.2; [1K-4.3; [IK-5.1; TTK-5.2; TIK-5.3.

3Hamey:

- MEXaHHU3M pa3jesieHus B 6apoMeMOpaHHBIX TIPOIIeCCax;

- METO/IbI pacyeTa CeJIeKTUBHOCTH MEMOpaH B OMHAPHBIX 1 MHOTOKOMIIOHEHTHBIX CHCTEMaXx;
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- BIUSHHE ONpEACISIomuX (PAKTOpPOB — JaBJIEHUS, TEMIEPAaTypbl U KOHILEHTpAIMA Ha YACIbHYIO
IIPOM3BOIUTENBHOCT U CEIEKTUBHOCTD;

- IOHATHE BHEUIHETOo A1(Py3nMOHHOTO CONPOTUBICHUS B OapoMeMOpaHHBIX MPOLIECcCax,

- anmapatypHoe opopmiieHre 6apoMeMOpaHHBIX ITPOLIECCOB.

Ymemo:

- IPOU3BOJUTH TEXHOJOIMUECKUI pacyeT OCHOBHBIX THUIIOB ANMapaToB M YCTAaHOBOK, UCIOJb3Ys
Hapsay C OaJaHCOBBIMHM ypaBHEHUSMH (QOPMYNBI Ui pacyera CeJICKTMBHOCTH U YAEIbHON
IPOM3BOIUTEIBLHOCTH MEMOpaH;

- NPOU3BOJUTH pacyeT ABYXCTYNEHYATBIX CXEM M YCTAaHOBOK C PELMPKYJSALHEH pa3ienseMoro
pacTBopa;

- IPOU3BO/IUTh CEKLIMOHUPOBAHHE allIapaTOB B YCTAaHOBKE.

Braoemw:

- METOZAMHU pacyeTa ruAPaBIMYECKOr0 COPOTUBIICHHS allllapaTOB U YCTAHOBOK

- OCHOBHBIE c(hepbl MpUMEHEHUsT 6apOMEMOPaHHBIX POIIECCOB;

- MPOU3BOAUTH pPacyeT M BHIOOP BCIOMOraTebLHOrO O0OpYJOBAaHUS MAJS MPOLIECCOB DPAa3/EieHUs
KUAKUX CpeJL

3 Kpartkoe coaep:xanue TUCHUILIHHBI

1. Bgeaenue. llenu u 3agauu kypca.

2.  Tepmunonorus. Knaccudukanus npoueccoB. MukpodunbTpauus, yiabTpapuibTpanus,
HaHOQWIBTpALUS U 0OPATHBIM OCMOC; UX KpaTKas xapakrepuctuka. OcoOEHHOCTH STHX IMPOILIECCOB

3. MacconepeHoc uyepe3 MeMOpaHy. Mogenu u ypaBHeHUs IiepeHoca. JIBwxkymias cuia
OapomMeMOpaHHBIX MPOIIECCOB.

4. MemOpanbl, ucHojb3yeMble B OapoMeMOpaHHBIX Ipoueccax. MeToabl HucclieoBaHUE
XapaKTEPUCTHK MOPUCTOCTH MEMOpaH: «CPEeOHHH Paguyc TOp», «paclpeiesieHue paclpeaeieHus Mop Mo
pasmMepam», «TOUKa ITy3bIpbKay.

5. OcHOBHBIE XapakTEpUCTHKU IPOLIECCOB  pPA3ACNEHUs KUAKUX CMecel. Y JenbHas
IPOM3BOJIUTENBHOCTb, BIHMSHUE OCHOBHBIX TEXHOJOIMUYECKMX IapaMeTpoB (COCTaB M KOHIEHTpauus
HCXOHOTO pacTBOpa, BenuunHa pH, Temmneparypa, padouee nasienue). [lonsTue HaOII01aeMOM 1 UCTUHHON
CEJIEKTUBHOCTH MeMOpaH, Crioco0bl UX U3MEPEeHUs U pacyeTa. BiusHue coctaBa 1 KOHLEHTPALMHU UCXOIHOTO
pactBopa, BenuuuHbl pH, Temmeparypbl, pabouero JaBi€HHS Ha CEJIEKTUBHOCTb MeMOpaH. SIBieHue
KoHIeHTpauuonHoi nosspuzatmu (KII). Meronsl uccnenoBanus («anekTpoaudy3HOHHBINY, «lazepHas
UHTEp(PEpOMETPUS», «KOCBEHHBIN») U CHUKeHUs oTpuuatenpbHoro BiausHus KII. Pacuer ocmornueckoro
JIaBJICHUsI PaCTBOPOB.

6. MemOpanHble anmaparbl, KiIacCH(HKamus, OCHOBHBIE TpeOOBaHUS W XapaKTEPHCTHUKH.
TexHonmornueckue OCOOEHHOCTH U c¢epbl ONTHMAJIbHOIO NPUMEHEHHUs amnmnapaToB C PYJIOHHBIMH,
TpyOU4aThIMH, IOJIOBOJIOKOHHBIMU MEMOPaHHBIMH 3JIEMEHTAMHU U alllapaToB TUNA «pHIbTp-Tipeccy». BausHue
U pacyeT TUAPABIMYECKOTO CONPOTUBICHUS MEMOPAHHBIX ammaparoB. MeToIbl OUMCTKU M pereHeparuu
MeMOpaH.

7.  TexHOIOTMYECKUH pacyeT YCTAaHOBOK MEMOpPAHHOTO pasJesIeHUs] JKUAKHX CcMeceil.
CeknmoHnpoBanre MeMOpaHHbBIX anmnapaToB. MHoroctyneHuaTbsle cXeMbl (IPOCThIE U C pelukKiIom). Pacuer
6apoMeMOpaHHbIX MPOLECCOB C UCMOIb30BaHUEM KOMITBIOTEPHBIX ITPOrpaMM MPOU3BOJAUTENEH MEMOpaHHOI
TEXHUKHU.

8.  IIpumMepsl NPOMBIIIIEHHOTO MPUMEHEHHS 6apOMEeMOpPaHHBIX MTPOIIECCOB.

4 O0bem yueOHOH TUCHMILINHBI

O0beM TMCUMTLTHHBI
Buj yue6Hoii padoThl Axan. | Acip.
3E
u, 4.
O01mas TpyA10eMKOCTb 1M CHUIITHHBI 5 180 135
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,8 64 48
Jlexuun 0,9 32 24
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[Ipaktuueckue 3austus (I113) 0,9 32 24

CamocrosiTejibHas padoTa 2,2 80 60

CamocTosTeIbHOE H3YUCHHE PA3/ICTIOB JUCITUTLTHHBI 2,2 80 60

Bua konTposs:

9K3aMeH 1 36 27

KonraktHas paboTa — mpoMeXXyTOYHAs aTTECTAIHA 0,4 0,3
1

IToaroToBka K 3K3aMeHY. 35,6 26,7

Buj1 MTOroBOro KOHTPOJIS: K3aMeH

AHHOTANUs padoyeil MPOrpaMmMbl JUCHUILIIMHBI
«OCHOBBI JIEKTPOXUMUM

1 Henp aucuMnmiMHbl — NOpUOOpPETEHHE CTYACHTaMU 3HAHMM O KOPPO3MOHHBIX IIPOLECCAX,
IIPOTEKAIOIUX B Ta30BbIX M JKUIKHUX CpelaX, O BHJaX KOPPO3HH, MMEIOIIMMH MECTO B IPHUPOJHBIX U
TEXHOJIOTMYECKUX Ccpefax.

2 B pe3yabTare N3y4eHHs IMCUMILIAHBI 00y4al0MIMIACH 10JI2KeH:

Obnadamys cleAyOMUMA KOMIIETCHIIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

IIK-1.1; [IK-1.2; [IK-1.3; 1IK-4.1; IIK-4.2; I[IK-4.3; [IK-5.1; IIK-5.2; 1IK-5.3.

3nameo:

— (pUBHYECKUI CMBICI IPOLIECCOB, IPOTEKAIOIINX HA 3JIEKTPOIaxX;

— MEXAaHWU3MBbI IPOTEKAOIINX KOPPO3UOHHBIX IIPOLECCOB;

— METOJbI UCCIIEN0BAaHNS KUHETUKH JJIEKTPOAHBIX IIPOLECCOB U IIPOLIECCOB KOPPO3HH;

— CII0COOBI KOPPO3UOHHBIX UCIIBITAHUH.

Ymemy:

— CHUMATh NOJISIPU3ALMOHHBIE KPUBbIE 3JIEKTPOJHBIX MPOLIECCOB, CTPOUTH JUArpaMMbl KOPPO3UU;

— OIpEIENATh Ha OCHOBE JKCIIEPUMEHTAIBHBIX HCCIENOBAaHMM U JMTEPATYPHBIX JAHHBIX TOKH U
IOTEHIMAJIBI KOPPO3UH, II0KA3aTEIN KOPPO3HH;

— OIpPEIENATh JUMUTHPYIOLIYIO CTaJUI0 KOPPO3HOHHOIO IPOLIECCa;

— TNPOU3BOJUTH OLIEHKY KOPPO3MOHHON CTOMKOCTH MaTEPHAJIOB B arpECCUBHBIX CpeAax;

— IPOBOJUTH YCKOPEHHBIE KOPPO3HOHHBIE UCIIBITAHUS;

— TMPUMEHSTH MOTYYEHHYIO HH(OPMALIUIO JUIs PElIeHNs] KOHKPETHBIX TEXHOJIOIMUECKHX 3ajay.

Braoemw:

— HaBbIKAMHU  HACTPOMKM TEXHOJOTMYECKOro  O00OpYyAOBaHMSA, HaNaJAKd MPUCIIOCOOJICHUH,
UHCTPYMEHTA U JIpYroil OCHACTKHU, BKIIOUEHHOH B 1JaOOPAaTOPHBIN MPAKTHKYM.

3 Kpartkoe conep:kanue JMCIHUIIIHHbI

Pa3zoen 1. Beeoenue. Teopemuueckas s1ekmpoxumus

3HaueHue, Uenu U 3a4a4d JUCHUIUIMHBL. COBPEMEHHOE ONpEesIeHne KOPPO3UH U COMPOTHBIICHUS
MaTepHaioB. 3HaueHue 60pbObI ¢ Koppo3ueil. OCHOBHBIE pa3/esbl U HOHATHS JUucuuIuIMHbL. Kinaccudukanms
BHUJIOB pa3pylICHHWs MaTepHAIOB II0J JEWCTBHEM arpeccHBHBIX cpen. KonndecTBeHHas OIEHKA
KOPPO3MOHHOI'O PAa3pyILLIEHUsI MAaTEPUAJIOB. DIEKTPOXUMHUYECKAs U XUMHUUYECKask KOPPO3US.

OcHoBHble noHATUS 3nekTpoxumun. [IpoBognuku I u II poma. DnekTponns Kak OKHUCIUTENBHO-
BOCCTaHOBUTENBHBIN IPOLIECC.

Knaccudukanus mnpoBOAHMKOB U MPOXOXKIAEHHWE IOCTOSHHOTO JJIEKTPUYECKOTr0 TOKa 4epes
INEKTPOXUMHUUYECKNE CUCTEMBI. OCHOBHBIE THIIBI JIEKTPOXUMUYECKUX CHCTEM M HMX COCTaBHBIE YacCTH.
Ornpenenenne NOHATANA KaToA ¥ aHOJA. OTINYMTENbHBIE IPU3HAKH SJIEKTPOXUMHYECKUX PEAKIIUI.

3axonbl Dapazest, KaKyIuecs OTKIOHEHUS. BbIxo Mo TOKY.

Pazoen 2. Ocnogwvl snekmpoxumuueckou mepmoouHamuxu

IIpyurHBl BO3HUKHOBEHHUS 3JEKTPOXMMHMUYECKOIO IOTEHIMAla Ha TPaHULE dJIEKTPOA-pacTBOp.
PaBHOBecue B 3nmeKkTpoxuMH4ecKOl nenu. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE IONYPEAKIHUH U TIOHITHE
9JIeKTpoJHOro mnoreHimana. Kiaccupukamus smekTpomoB. KoHIenuus 31eKTpOHHOrO paBHOBECHS Ha
rpanuue aekTpoa-metaii. Kinaccudpukanus snexrpoxumuueckux nenei. [Ipasumno 3naxoB u pacuer 3/1C.

BonopoaHelii a5eKTpon M cTaHAapTHas BojoponHas wmikana. Kucmopoassiil anektpoa. Juarpamma
[Typ6e. MemOpaHHbIe paBHOBECHE, MEMOpPAHHBIN TOTEHIIUAI.
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CrpoeHue ABOMHOTrO 3JEKTPUUYECKOTO CIIO0SI

CBs13b DJIGKTPUUYECKHX U aJCOPOIMOHHBIX SBJICHUN Ha TpaHuie paszaena ¢a3. EMKOCTh aBOIHOTO
aNeKTpuueckoro  cios. [loTeHuuansl HYJIEBOro 3apsiia M MeXaHu3M  BO3HMKHOBeHus OJIC
AJIEKTPOXUMHYECKOM IICTIH.

OcHOBHBIE MOJIETIbHBIC MPEICTABICHUS O CTPOSHUHU JBOMHOTO 3JIEKTPUUECKOTO CIIOSI.

OCHOBBI JIEKTPOXUMHUYECKON KHHETHUKH.

OOmasi xapakTepUCTUKA SJICKTPOXUMHYECKHUX IMporeccoB. [lonmspu3anmoHHas XapakTEepUCTUKA B
YCJIOBHSIX JIMMUTHPYIOIICH CTaIuu MaccornepeHoca. MeTo 1 Bpalarerocs: JUCKOBOTO JIEKTPO/IA.

Teopus 3amMeJICHHOTO pa3psizia U €e COBpeMEeHHOe 000CHOBaHWEe. MEeTO/Ibl U3yUYeHUs CTaIuil pa3psi-
MOHU3AIMHU. 3aKOHOMEPHOCTH JJIEKTPOIHBIX MPOLIECCOB B YCIOBUSX MEJICHHOW XUMHUYECKON CTaJuu.
MHorocTaguiiHble peakiiu C MOCIeA0BaTeIIbHBIM ITEPEHOCOM IJICKTPOHOB.

4 O0beM yueOHOH THCHHMILINHBI

O0BbeM JUCHUIIINHBI
Buj yueOHoi1 padoThI Axax, | Acip.
3E
4. 4.

Oo6mas TPyA0eMKOCTh TUCIHIIJIHHBI 5 180 135
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHSI: 1,78 64 48
Jlexuuu 0,89 32 24
[Tpaktuyeckue 3ansatus (I13) 0,89 32 24
CamocrosiTesbHasi padoTa 2,22 80 60
CamMocTosATEIbHOE U3YUYEHUE PA3AEIOB IUCHUIIIMHbI 2,22 80 60
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAs aTTECTALIHS 1 0,4 0,3
IToaroToBKa K 3K3aMeHY. 35,6 26,7
Bu1 H”TOrOBOr0 KOHTPOJISI: IK3aMeH

AHHOTaus padoyeil NPorpaMMbl M CHHUIIJIMHBI
«/In¢pdy3nonnsie MeMOpaHHBIC IPOLECCHD)

1 Heap AUCHUIIMHBI — 1aTh CTYJIEHTaM 3HaHUS O Ipolieccax MEMOPAHHOIO pa3zesieHusl Ta30BbIX
cMecel, Il TMMUTUpYIoILeH cTanueil spisercs qudQy3noHHbIN nepeHoc yepe3 MeMOpaHy. B kypc Bxoasr
KaK TEOpPETHYECKHE MaTepHalibl, CBSI3aHHbIE C MpPUHLIUNAMU U Y3MOHHO-KOHTPOIUPYEMBIX IPOLECCOB
MEMOPAaHHOTO pa3JeNeHusl, TEePMOJAWHAMHKOW, KMHETHUKOW M JBIDKYLIEH CHIION mpoleccoB, Tak H
IPAKTUYECKHUE BOIPOCHI, OTHOCALINECS K OCOOEHHOCTSIM pacyeTa MEMOpaHHBIX YCTAaHOBOK M allaparos, a
TaK)K€ IPOMBILUIEHHOE IPUMEHEHHUE ITUX MTPOLIECCOB NP PA3AEIECHUH FA30BbIX U )KUJIKHUX CMECEH.

2 B pesyabrare udy4yeHusi AMCHUIIMHBI 00y4aIOIIUICA JOJIKEH:

Obnadamye cleayoMUMU KOMIIETEHIIMAMHU ¥ UHAUKATOPAMH UX JTOCTH)KEHUS:

[K-1.1; [IK-1.2; TIK-1.3; TIK-4.1; T1K-4.2; [1K-4.3; [1K-5.1; TTK-5.2; TIK-5.3.

3namy:

o porecchl MeMOPaHHOTO pa3/ieleHNs Ta30BbIX U KUJIKUX CMECEH, Iie TUMUTHPYIOLIEeH cTaauen
aBiseTcs AMPpPy3MOHHBIN ITepeHoc Yepe3 MeMOpaHy;

o OpUHIMIBL  TU(Y3MOHHO-KOHTPOJIIMPYEMBIX — IPOIECCOB ~ MEMOpPAHHOTO  paszesieHus,
TEPMOJAMHAMUKY, KHHETUKY U JIBUKYIIYIO CUITy ITPOLIECCa;

o OCHOBHBIE TUIIBI MEMOPaH U MEMOpPaHHBIX CHUCTEM;

. METO/IbI pacueTa CeJIeKTUBHOCTH MeMOpaH B OMHAPHBIX 1 MHOTOKOMITOHEHTHBIX CHCTEMaX;

. OCHOBHBIE MOJIEJIM MEXaHMU3Ma pa3JefIeHHs U BIMSHUE ONpeAesIomuX (GakTopoB — AABICHHUS,
TEMIEPATYPbl U KOHLEHTPAMU Ha YICIbHYI0 IPOU3BOAUTEIBHOCTh M CEJIEKTUBHOCTb, a TaKXKe MX
KayeCTBEHHOE M KOJIMYECTBEHHOE OIMCAaHUE Ha OCHOBE YPaBHEHUI MepeHoca yepe3 MeMOpaHy;

. anmapaTypHoe o(QopMJIeHHE U TMPOMBINIJIEHHOE TpuMeHeHHe UG Y3MOHHBIX MEMOpPaHHBIX
IIPOLIECCOB

Ymemn:
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o IIPOU3BOIUTH TEXHOJIOTUYECKUH pacuyeT OCHOBHBIX THIIOB alllapaToB U YCTAHOBOK, UCIONbB3Ys
Hapsy C OaJaHCOBBIMHM ypaBHEHUSMH (QOPMYNBI JUId pacyeTa CeJNeKTUBHOCTH U YACNbHOU
IPOM3BOIUTEIBHOCTH MEMOpaH;

o IIPOM3BO/IUTH PAaCUEeT YCTAHOBOK KOJIOHHOT'O THUIIa;

o IIPOU3BOIUTH pacueT pa3eieHUss MHOTOKOMIOHEHTHBIX CHCTEM.

Braoemw:

o METOJIaMH pacyeTa OCHOBHBIX TUIIOB alllapaToB U yCTaHOBOK;

o OCHOBHBIE CQepbl NMpPUMEHEHUS AUPPY3MOHHBIX MEMOpPAHHBIX IPOLIECCOB M BApUAHTHI HX
IIPOBE/ICHUS: OUUCTKA U pa3fieleHue KHUJIKUX U Ta30BbIX CPEJl, BbIJICIIEHUE LICHHBIX KOMIIOHEHTOB KUIKUX U
ra3oBbIX CpEL;

o MPOU3BOUTH TOAOOP OCHOBHOTO W BCIIOMOTAaTEIbHOIO OOOPYAOBAaHUS JUIS IPOBEACHUS
T PYy3MOHHBIX MEMOPAHHBIX IPOLIECCOB.

3 Kpartkoe cogep:xaHue TUCHUILIAHBI

1. Beeoenue

3agauu, pemaemblie B Kypce. OCHOBHBIE TEPMUHBI U OIIPEIEJIEHUS, IPUHATHIE 0003HAYEHHUS.

Knaccudukanus nudpdy3MoHHBIX MEMOPaHHBIX IIPOLECCOB U MX KpaTKas XapaKTepPUCTHKA, Cepsl
NPUMEHEHHS, BIKYILAS CHIIa, YpaBHEHHs NiepeHoca (Iuain3, aeKTpoauann3, 1uddy3nonHoe pazaeneHue
ra3oB Ha MOPHUCTBIX U HEMOPUCTHIX MeMOpaHax, Ibe30- U TEPMOJUAIIN3, CEJIEKTUBHOE U3BJICUEHUE HOHOB U
MOJIEKYJI Ha )KUJAKUX MEMOpaHax).

2. OcHognvie 3aKOHOMEPHOCMU OUPDDYZUOHHBIX MEMOPAHHBIX NPOYECCO8

Mexanusm nup@dy3ur U KOJIMYECTBEHHOE ONHMCAaHUE (CTaTUCTHUYECKUH, TEPMOIUHAMUYECKHA U
(EeHOMEHOIOTMYECKUH TOAX0/Ibl); MEXaHM3M M 3JEMEHTapHble CTaJuu MaccolepeHoca (MPOHULAHMS)
KOMIIOHEHTOB uepe3 MeMOpaHy, BKJIaJ COpOLMH M PACTBOPUMOCTH B IIPOHUIIAEMOCTH; JUMHUTHPYIOLIUE
CTaJuM IepeHoca uepe3 MeMOpaHy; Aud(y3HOHHBIM IEpeHOoC, CONPSKEHHBIH C XMMHUYECKOM peakiuen
(«obneruennas qudQy3us»); aKTUBHBINA TIEPEHOC.

Oco0eHHOCTH TepeHoca uYepe3 HEMOpHUCTble MeMOpaHbl: BIMSHUE TEMIEpaTypbl M JIABJICHUS Ha
npoHuaeMocTs (Muddy3uro u copOIuio).

Oco0eHHOCTH MacconepeHoca, CONPOBOKAAEMOr0 B3aUMOAEHCTBIEM ITPOHUKAIOIIET0 KOMIIOHEHTA C
MaTepuaIoM MEeMOpaHBbI.

KoHuenTpanuonnas mnonspuzauus B AU(PPY3MOHHBIX MEMOpaHHBIX Hpolieccax; NPUYHUHBI ee
MEHBIIIETO BIUSHUS IO CPAaBHEHUIO C 0apOMeMOpaHHBIMU MPOIIECCAMH.

Huddysnonnoe pasnenenue razoB. OOmias xapakTepucTuka mnpouecca. O0gacTu NpUMEHEHUs.
JBuxymias cuna. [Ipumensemble MeMOpaHBbI.

MaccomnepeHoc B MOPUCTBIX MeMOpaHax: MPOHUIIAEMOCTh U CEIEKTUBHOCTh ra3oudy3MOHHBIX U
copO1oHHO-TM (D Yy3nOHHBIX MEMOpaHHBIX cucTeM, Tuddy3us Kuyacena, BausHue copOLnu, KanWLIIIpHOM
KOHJIEHCAllUW, TIOBEPXHOCTHOH M (PUKOBCKOM 1uddy3un u yiIbTpa@UIbTPAlMOHHOIO IOTOKAa Ha
MPOHUI[AEMOCTh M CEJEKTUBHOCTH pa3felieHusl ra3oB C MCIIOJIBb30BAaHMEM MOPUCTBIX MeMOpaH. Ob6nacTh
OPUMEHEHHS U TEpCIEeKTUBBl 3THUX IMpoleccoB. MacconmepeHOC B HENOPUCTBIX MeMOpaHax: TeopHs
cBOOOAHOrO o00OBeMa, MOJENb aKTUBHPOBAaHHBIX CKAukoB. BnusHue TemmepaTypsl W JaBJIEHUS Ha
IPOHMIIAEMOCTh U CEJNEKTUBHOCTh paszzeneHus razoB. OcobeHHOCTH IU(PQPY3MOHHOTO MEepeHoca ra3oB B
MeTalljlax U CTEeKJIax.

Juanu3z. Obmast xapakrepuctuka npouecca. Obmactu npumeHenus. JBrwkymas cuia. MeMOpaHBl.
OObIuHbBIN 1 TOHHAHOBCKUM Tuanu3. I dekt JJoHHaHa. Y paBHEHMs IEpeHOCa paCTBOPUTEINS M paCTBOPEHHBIX
BEIIIECTB uepe3 MeMOpaHy. MexaHu3M pa3zieleHus Mpu auanuie. MaccorepeHoc MpH Juain3e, BIUsSHHUE
KOHIEHTPAlMOHHON ToJsipu3anuu. BnusHue temmepaTypbl U KOHLEHTpAllMd PacTBOPEHHBIX BEIIECTB Ha
CEJIEKTUBHOCTh M MTPOHHUIIAEMOCTh MEMOPaH.

3. Memoowl pacuema membpannvlx annapamos u yCmaHo80K

[TpuHIMMBI pacyeTa anmapaToB Ui OCYIIECTBICHUS TU(PHY3MOHHBIX MEMOpPAHHBIX MPOLIECCOB, UX
OTJINYME OT 0ApOMEMOpPAHHBIX MPOIIECCOB.

Crioco0Ob!I opranu3aiy MoToKoB B MOy siX. Pacuer Monysneil Ha OCHOBE M30TPOMHBIX MeMOpaH JUIs
pasneneHus OuHapHbIX cMmeceld. OCHOBHBIE JIOMYIICHHMS M OTpaHUYEHUS. YUeT BIUSHUSA CTPYKTYpbl U
OpraHM3aly IOTOKOB B MOJYJIE IIPY pacyeTax 110 MOJAEIN HEAIbHOTO CMEUIEHMSI B HAIIOPHOM U IPEHAaKHOM
KaHaJax; MOJEJU UeabHOTO BRITECHEHUS! B HAIIOPHOM KaHaJle U MONEepeyHOoro ToKa repMeara B HalopHOM
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U IPCHKHOM KaHaJlaX MPH MPSIMOTOKE M MPOTUBOTOKE. OCOOEHHOCTH pacdera MOIYJIsS C IMOJIOBOJIOKOHHBIMU
MeMOpaHamH.

Pacuer Moyt HA OCHOBE aCHMMETPUYHBIX M KOMITO3UITMOHHBIX MEMOPaH JIJIs pa3zelieHus ONHAPHBIX
ra3oBbIX cMmeceil. MeMOpaHHBIM MOJyJb Ha OCHOBE IIOJIBIX BOJIOKOH. PynmoHHBIM MOaynab. Monynb ¢
IUIOCKOTIApaJUIEIbHBIM PACIOJIOKEHUEM MeMOpaH. BiusiHre CTpyKTyphl M OpraHu3allii MOTOKOB Ha MPoIiece
paznenenus. Pacuer Momayns uist pa3aeneHus MHOTOKOMIIOHEHTHOM cMmecu. [IpoekTHast mocTaHOBKa 3a/1auyH.
TexHonornueckass IOCTaHOBKAa 3aqauyd. BinsHuE CTPYKTypbl M OpraHU3aluy IIOTOKOB Ha IIpOLiEcC
paszeneHusl.

[TpuOmmkeHHbI MeTon pacyeTa MeMOpaHHBIX MOJyJed MpH pas3lieleHud OWHApHBIX U
MHOTOKOMIIOHEHTHBIX cMmeceld. CpaBHUTENbHBIA aHaJIW3 MEMOpaHHBIX alnapaTroB, JOCTOMHCTBA U
HEJOCTaTKU PA3JIMYHBIX KOHCTPYKTHBHBIX THIIOB IPOMBIIIJICHHBIX ammapaToB. Beibop memOpanbl u
KOHCTPYKLMU-'anmapaTa Uil OCYILIECTBIEHHMs] KOHKPETHOIrO Ipolecca pasneneHus.lIpuHnunsl pacuera
MEMOpaHHBIX YCTaHOBOK. PacueT memMOpaHHOW YCTaHOBKM KOJOHHOTO THMHa (MEMOpPaHHON KOJOHHBI)
METOJIOM YHUCEJl EANHMUIL [IEPEHOCA.

Bnusinue ¢iermoBoro umucnia, BEIUYUHBI U COOTHOILLIEHUS JIABJICHHS U CKOPOCTEH B JPEHAXKHOM U
HAIIOPHOM KaHajaX, TpeOyeMoWl CTemeHW pas3ielieHus, K0d()PHUIMEHTOB MPOHHUIIAEMOCTH Ha TpeOyemyro
MOBEPXHOCTh MEMOPAH U BHICOTY KOJIOHHBI.

4. IIpomviuinennoe npumenerue OUGPY3UOHHbIX MEMOPAHHBIX NPOYECCO8

Briienenue Bogopoaa U3 MpoayBOYHBIX ra30B CHHTE3a aMMHUaKa M B Mpolieccax HehTEXUMUYECKOTO
Y OCHOBHOT'O OPraHMYECKOI'0 CUHTE3A.

OuncTka TPUPOAHOTO, HEPTAHOTO (TIOMYTHOTO) U TEXHOJIOTHYECKHUX ra30B OT AUOKCHJIA Yriepoaa 1
CEepoBOIOpOAA.

Ocymka nmpupoanoro u HedtsaHoro rasa. [lonydeHrne CHHTETUYECKOTO TOIUIMBHOTO Ta3a MPU OYUCTKE
Ouorasa oT AMoKcHaa yriepoza. Pa3nenenue Bo3ayxa ¢ moirydeHneM 000raeHHOro KHCIOPOI0OM WA a30TOM
[EJIEBOr0 MpOAyKTa. Pa3znenenre M30TOMOB U PaIMOAKTUBHBIX Ta30B. M3Bnedenune reiaust U3 mpupogHOro U
HeTSHOTO Ta30B. PerynmpoBaHme cocrtaBa Tra3oBOW cpenbl NpPU XPaHEHUH CeIbCKOXO3SHCTBEHHOU
nponaykuuu. KoHIIEHTpupoBaHUE IMOKCHIA CEePhl M3 Ta3oB. DIEKTPOJUATU3HBIE YCTAHOBKU OIPECHEHUS
COJIOHOBATHIX W MOPCKHX BOJ. Jlnaimm3 B MHUKpPOOMOJOTMYECKOH U (apMaleBTUYECKOH OTPaCIsIX
MPOMBINIJICHHOCTH, B MEUIIMHE (AMMapaT «MCKYyCCTBEHHAs TOYKAY).

Bb160p nmpOMBINIIEHHBIX allapaToB, TEXHOJIOTMYECKUE MapaMeTphl M CXema Mpolecca, TEXHUKO-
SKOHOMHUYECKHE NMapaMeTphbl YCTAaHOBOK.

4 O0beM yueOHO#H TUCHMIIINHBI

O0beM TMCUMIIHHBI
Buj yueOHoii padoThl Axan. | Actp.
3E
q, q,

O0mas TpyA10eMKOCTb 1M CHUTNTTHHBI 3 108 81
KoHTakTHasi padoTa — ayIuTOPHbIE 3aHITHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpakTrueckue 3ansatus (I113) 0,44 16 12
CamocrosiTesibHas padora 1,67 60 45
KonTakTHas camocTosTensHas paboTa 167 0,4 0,3
CamocTosTeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTUTHHBI ’ 59,6 447
Bua konTposs:
Bujx uTOroBOro KOHTpOJIS: 3a4er ¢ oueHKoii

AHHOTanus padoyeil NPOrpaMmbl AUCHUIIIHMHBI
«[IpyHIMIIBI OPraHU3aNMu U YIPABJICHUS
sHeprocoperaomumu XTC»

1. Heap AMCHMIUVIMHBI — NpHOOpeTeHHE OOYYArOIMMUCS YIITYOJCHHBIX 3HAHUHM, HEOOXOJIUMBIX
CHeluaincTaM B 00J1acTH pecypcocOeperaronx XMMHUKO-TEXHOJIOTHYECKIX CUCTEM U B 00J1aCTH YIIPaBIIEHUS
STUMH CUCTEMaMU JUIS MOCIEAYIOIIEH MPOU3BOACTBEHHO-TEXHOIOIMYECKOM U HAYYHO-UCCIIEN0BATEIbCKON
JEATEIBbHOCTH, JIUIS OJIYYeHMS IPOAYKIUH 3aJaHHOT0 Ka4e€CTBA U TEXHUYECKH IPAMOTHOIO €€ IPUMEHEHUS.
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3ajaya JUCHUIUIMHBI — 1aTh OCHOBHBIE 3HAHUS MO METOaM YIPABIECHUS XUMUKO-TEXHOJIOTHYECKUMU
CHUCTEMaMHM, TO3BOJISIOIIUE BBITYCKHUKY Ha OCHOBE BJIAJCHHA OOUIMMH MNPUHIUIIAMUA TMPOBOJIUTH
OpTraHU3aI[MOHHO-KOHOMHYECKOTO aHAIIU3 PECYpPCOCcOeperaronfnx XHMHKO-TEXHOJIOTHIECKUX TTPOIIECCOB

2 B pe3yJbTaTe H3yYeHHUS TUCHUILUIUHBI 00yYAIOIIUICA T0JIKEH

Obnadamys CleAyOMKUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KECHUS:

[IK-1.1; I[TIK-1.2; TIK-1.3; T1IK-4.1; T1K-4.2; T1K-4.3; TIK-5.1; TIK-5.2; TTK-5.3.

3uamo:

— OCHOBHBIE€ IPUHIUIIBI PA3BUTUS U OpPraHU3alMHU XUMUKO-TEXHOJIOIMYECKUX CUCTEM;

— OCHOBHbBIE OM3HEC-TIPOIIECCH] B XUMUKO-TEXHOJIIOTHYECKUX CUCTEMAX;

— METOBI OLIEHKH 3(PPEKTUBHOCTH HHHOBAIIMOHHBIX TIPOEKTOB;

— METObl OLIEHKH CTOMMOCTH MHTEIUIEKTYalbHOU COOCTBEHHOCTH.

Ymemos:

— NPUMEHSATh METObl OLIEHKH CTOMMOCTH HMHTEUIEKTYaJIbHOM COOCTBEHHOCTH [JISl OIpEeICHUS
CTOMMOCTH HEMaTepUAJIbHBIX aKTHUBOB;

— HUCIOJIb30BaTh METO/IbI OIIEHKH 3()(HEKTUBHOCTH HHHOBAIIMOHHBIX TPOEKTOB /ISl OLIEHKH UX BIMSIHUS
Ha 3P PEKTUBHOCTh XUMUKO-TEXHOJIOTUICCKOM CUCTEMBI

Bnaoemo:

— IpUHLKIIAMH cOopa, 00pabOTKH 1 aHaJIU3a HH(DOPMAITUU O XUMUKO-TEXHOJIOTHYECKUX CUCTEMAX IS
MPUHATHUS YIPABICHUYECKUX PELICHU;

—METOJaMH 00pa0OTKH Pe3yJIbTATOB HHPOPMAITIOHHO-aHATTUTHYECKOH IeITeIIbHOCTH;

— ¢opMamu MpeCTaBlICHUS PE3YIbTATOB HH(DOPMALIMOHHO-aHATUTUYECKOM JIeATEIbHOCTH;

3. Kparkoe comepxanue Q1M CUMILIAHBI.

OCHOBHbBIE NOHSATHS U ONPEICIICHHUS.

MexaHudyeckne,  THIPOMEXAaHWYECKHE,  TEIJIOOOMEHHBIE,  MacCOOOMCHHBIC,  XHUMHYCCKHE,
JHepreTUdeckre U UH(OpMalMOHHBIE Mpolecchl. Mepapxudeckas CTpYKTypa XUMUYECKOTO MPOU3BOJICTBA.
XUMHUKO-TEXHOJIOTUYECKUE TPOIECC U OCHOBHBIE THUIIBI CTPYKTYPhl OCHOBBI XMMHUYECKON TEXHOJOTUH —
00BEKT, 1IeNIb U MeTO/Ibl uccienoanus. [lokazarenu 3¢ (HeKTUBHOCTH XUMHUKO-TEXHOJIOTHUECKUX TPOIIECCOB
Y MIPOU3BOJCTB.

AHanu3 XMMHUKO-TEXHOJIOTHYECKUX IPOLECCOB U CUCTEM

Mopenu XUMHKO-TEXHOJIOTHUECKUX cucTeM. CTpyKTypa CHCTEMBI YIpaBICHUS XUMHKO-
TEXHOJOTHYECKON CHCTEMOW. AHallM3 MaTepHaTbHO-TEXHUUYECKON 0a3bl, 0OOPOTHBIX CPEICTB, TPYAOBBIX
pecypcoB. AHaiu3 o00beMa NPOU3ZBOACTBA W peaTM3allMd TPOAYKIMH, aHalu3 pacxoj]0B, 3aTpar H
ce0ecTOMMOCTH MPOAYKIIUU, aHANIN3 (PUHAHCOBBIX PE3yIbTATOB U (PMHAHCOBOTO COCTOSIHHSI.

Or1ieHKa CTOMMOCTH HEMaTePUATbHBIX aKTHBOB XMMHKO-TEXHOJIOTHYECKON CUCTEMBI.

MeTobI OIICHKH PHIHOYHON CTOMMOCTH HeMaTepUalbHBIX aKTUBOB. [locTaHOBKA Ha OyXTanTepcKuii
y4eT HeMaTepuaIbHbIX aKTUBOB. MeETO/l AUCKOHTUPOBAHUS JICHEKHBIX MOTOKOB. OIleHKa MaTeHTHBIX MPaB,
CPEICTB MHIMBUIYyaTUIa3UH, MIPaB Ha CEKpeT MPOM3BOACTBA (HOY-Xay), aBTOPCKUX TpaB. JIWlleH3MOHHBIE
COTJIAIICHUS U PAaCUeT LEHbI JTULIEH3UN

@DaKkTOpHBI ~ aHANW3  Pe3yabTaToB  (DMHAHCOBO-XO3SHCTBEHHOW  JIEATEIBHOCTH  XUMHUKO-
TEXHOJOTHYECKON CUCTEMBI

JleTepMUHUPOBAHHBIM, CTOXACTUYECKUH, MPSIMON(AETyKTUBHBIN), OOpaTHBIA (MHIYKTUBHBIN),
OJHOCTYTIEHYAThIi, MHOTOCTYIE€HYAThI, CTATUHYECKUM, JMHAMHYECKN, PETPOCIIEKTUBHBIN, TEPCIIEKTUBHBIN
dakropHblii aHanmu3bl. Meronuka ¢aktopHoro ananm3a. [lpaBuna mpeoOpa3zoBaHust  Mojeneit
(MomenupoBanusi) MeToj IMENmHBIX MOJACTAHOBOK, METOJ aOCONIOTHBIX pPa3HMI], METOJ OTHOCHUTEIhHBIX
pa3HUIl, HHTETPAJIbHBIA METO, METO JoTapuPMUPOBAHUSI.

4 O0beM yueOHO# JUCUMIIJIMHBI

O0beM TMCUMILTHHBI
Buj yue6Hoii padoThl Axan. | Actp.
3E
u. 4.
Oo6masi TpyA0eMKOCTh TUCIHIIJIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,33 48 36
Jlexuuu 0,89 32 24
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[Tpaktuueckue 3ausrus (I113) 0,44 16 12

CamocTrosiTejibHasi padoTa 1,67 60 45

KoHTtakTHas camocTosiTenbHas pabota 167 0,4 0,3
CaMOCTOsTEIbHOE N3YUCHHE PA3/ICIOB JUCITUTLIHHBI ' 59,6 447
Bua konTposs:

Buj1 H”TOr0BOr0 KOHTPOJIS: 3auer ¢ OLEHKOI

AHHOTaNus padoyeil NPOrpaMmbl AUCHUNIIHHBI
«CnoiicTBa IIAB 1 ux npuMeHeHHe B XUMHYECKOM TEXHOJIOT )

1 Henp aMCOMIVIMHBI - TIOJYy4YEHHE M IOCIEAYIOUIEE IPUMEHEHUE CTYIEHTaMHM KIHOYEBBIX
IIPEJICTaBIEHUN O CBOICTBaX, METOAAaX IMOJYYEHHUS U aHAJIM3a TOBEPXHOCTHO-aKTUBHBIX BemiecTB (IIAB); a
TaKXe METOJI0JIOTHYECKUX MOAX0/I0B, HAIIPABJICHHBIX HA PELIeHNnEe IPo0JIeM, CBA3aHHBIX C UCIIOJIb30BaHUEM
[TIAB B pa3zinuHbIX 0ONACTAX HAYYHOW M IPAKTUYECKOW JIESATENIBHOCTH YEJIOBEKAa, B YacTHOCTH, NpU
pa3paboTKe MEMOPAHHBIX TEXHOJIOTHH.

2 B pe3yabTare N3y4eHHs JMCUUILIHHBI 00yYAIOIIUICS 10JIKEeH

Obnadamys cleAyOMAMA KOMIIETCHIIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

1IK-1.2; [IK-1.3; IIK-4.1; [IK-4.2; IIK-4.3; [IK-2.1.

3Hamb: COBPEMEHHbIE IHpeicTaBieHUs 00 ocobeHHocTsX cTpoeHus [IAB; coBpemeHHbIe
NPEJCTaBICHUsT O TEPMOJMHAMHUKE TIOBEPXHOCTHOTO CJIOS; COBPEMEHHBIE TEHICHIIMH Pa3BUTHUSA
HAHOTEXHOJIOTHI{; OCHOBHBIE CITIOCOOBI MOYYSHHS M CTA0MIIN3AIIUH AUCTIEPCHBIX CHCTEM, coaepxkaniux [TAB,
o0JyacTu MPUMEHEHUS TaKUX KOMIIO3HIIMIA; OCHOBHBIE MeTo/bl aHaun3a [1AB;

yMmemy: BbIOpAaTh Hau0OJIee TEXHOJIOTMYECKH IPUMEHUMYIO CXEMY MOJIYYEHUS JUCIIEPCHOM CUCTEMBbI
C 3aJlaHHBIMHM XapaKTEepPUCTUKaMH; 00OCHOBATh MPUMEHEHHUE PA3TMYHBIX CTAOMIN3aTOPOB MPHU MOIYYCHUU
JUCTIEPCHOM CUCTEMBI,

61adems: OCHOBHBIMH METOJAMH KOJUIOMJHOW XWMHUH TpU pa3pabOTKEe COCTaBOB PAa3IMYHOTO
Ha3HA4YCeHMsI; 1TaOOPATOPHBIMU METOJMKAMU HCCIIEIOBAHMS BOJHBIX M HEBOAHBIX pacTBOopoB [TAB.

3 Kpartkoe conep:xanue JMCHUIITHHbI

Beseoenue

OCHOBHBIE TEHJICHIIMM DPA3BUTUS KOJUIOMIHON XUMHH. POJb POCCHMCKMX M 3apyO€KHBIX YYEHBIX B
pa3BUTHU KOJUTOUTHON XUMHUU. POJb MOBEPXHOCTHO-AKTUBHBIX BEUIECTB B COBPEMEHHBIX €CTECTBEHHBIX HAYKaX.
CoBpeMeHHOE COCTOsIHUE MEMOPaHHbBIX TEXHOJIOTHH.

Pazoen 1. Ocobennocmu cmpoenus IIAB. Mesxcpaznan nosepxnocms. OcHnogHble
XapaKmepucmuKku mexchaznoi nogepxnocmu

MexdazHas MOBepXHOCTh — (popMHUpOBaHME U METOAbI uccienoBaHus. OmnpeneneHue Mex(azHOTO
HATSDKEHMSI Ha pa3IMUHBIX TpaHuliax paszaena ¢gas. Ocodennoctu crpoenus [IAB u nx moBeneHus Ha pa3IMIHBIX
rpanuiax pasgena (as. CTpoeHne OMONOTMYECKH AaKTUBHBIX MeMOpaH. MeMmOpaHHbBIE MPOIECCHl B YKUBBIX
oprann3Max. MemMOpaHHbII epeHoc.

Pazoen 2. Ilogeoenue IIAB na zpanuye paszoena pacmeop-6030yx. Cmpoenue aocopouuoHHvIX
cnoee

Ocobennoctu nosenenust [IAB Ha rpanune pasnena pactBop-Bo3ayXx. AncopOuws. KomnuectBeHHbIE
XapaKTEePUCTHKH aJcOPOLIMU — aOCOMIOTHAS U N30bITOUHAsS (THOOCOBCKas aicopOIwst). AJCOPOIIMOHHBIC TUICHKU
[TAB. Buasl n30TepM MOBEpXHOCTHOTO HaTshKeHMS. Pacder m aHamm3 m3orepm ancopoumu. [loBepxHOCTHOE
JIaBJIEHUE. DKCIIEPUMEHTAILHOE OIpe/IeTIeHnEe U30TEPM MOBEPXHOCTHOIrO AaBneHus. Becol Jlenrmropa. [nenku
Jleurmropa-biomxkert. Pactekanue xunkocreit, a3pdext Mapanronu. [lensl. BrusiHue paznuysbix pakTopoB Ha
MIEHOOOPa3yIOIIYI0 CTIOCOOHOCTb.

Pazoen 3. Iloseoenue INAB na cpanuye scudkocmuv-HcudKoCcms u HCUOKOCMb - meepooe meio.
Knaccugpukayusa uzomepm aocopoyuu.

Knaccuduxanus nzorepm no Ixaitncy. Ocodennoctu agcopOimu ITAB u3 pactopoB. Ancop6ouus [IAB
U3 pacTBOPOB Ha TBepAOM MoBepxHOCTU. MumemnooOpa3oBanre. Onpenenenre BenmunH KKM B cpemax
paszmuHoM mossipHocTH. Comobunm3anus kak ocHoBa Motromiero neiictBusi [IAB. Yucna I'JIB — pacuer u
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Ha3HaueHue. Knaccudukanms smynbcuil. [lomyueHne SMynbcuii W HMX  OCHOBHBIE — XapaKTEPUCTHKH.
Maxkpoamynecun. Hanosmynbcun. Mukposmyibenn.  [IpuMeHeHHe 3MylIbCHOHHBIX (OpM B MEMOpPaHHBIX
TEXHOJIOTUSIX, TUIIEBOI MPOMBIIUICHHOCTH, MEIUIIMHE U (hapMaIleBTHKE.

Pazoen 4. Ananu3z u npumenenue IIAB. Hoevie munwvt IIAB

Anamn3 [TAB. CoBpemeHHbIE METOIbI (PH3UKO-XMMHUYECKOro aHanm3a. OmnpeneneHue KOJUIOWIHO-
XMUMUYECKUX XapakTepucTuk pactBopoB [IAB. IIpumenenue IIAB B kauectBe sMyabraropoB, cTaOMIM3aTOPOB,
Morotux kommno3utuii. CoBpemennsie Metojibl cuuTe3a [IAB. Hobie Tumbt [TIAB. DOkonorndecku unctsie [TAB.
DKCTpeMallbHOE CHIKCHHE MOBEPXHOCTHOTO W Mexdasnoro HarspkeHus. Gemini-ITAB — cunTe3, cTpoeHue u
cBoiicTBa. OCOOEHHOCTH KOJUIOUIHO-XUMHYECKOTO TOBeIeHUS TuMepHbIX [TAB.

4 O0beM JUCUMIIIMHBI M BUIbI Y4eOHOH padoThl

O0BbeM JUCHUIIINHBI
Buj yueOHoi1 padoThI Axax, | Acip.
3E
q, q,
O01as TpyA10eMKOCTb 1Y CHUITHHBI 4 144 108
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHSI: 1,78 64 48
Jlexuuu 0,89 32 24
[Tpaktuyeckue 3anstus (I13) 0,89 32 24
CamocrosiTesbHasi padoTa 2,22 80 60
KoHTakTHas camocTosTeNbHas paboTa 599 0,4 0,3
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI ' 79,6 59,7
Buja uTOroBOro KOHTpoOJIsi: 3auer ¢ oLeHKOM
AHHOTANUsA padoyei MPOrpaMMbl JUCHUILIIMHBI
«TeopeTruyeckne 0CHOBBI KOPPO3UI»
1 Heap aMCHUIUVIMHBI — TPUOOPETEHHE CTYJAEHTAaMU 3HAHUW O KOPPO3UMOHHBIX MpOIEccax,

MPOTEKAIONIMX B Ta30BBIX U JKUJIKHUX CpefaX, O BUIaX KOPPO3UHU, UMEIOIIUMU MECTO B MPHUPOAHBIX U
TEXHOJIOTHYECKHX Cpe/iax.

2 B pe3yabTaTe U3y4eHUs] JUCHUILINHBI 00yYAIOIUIICS 10JI5KEeH::

Obnadams ClenyOUMMA KOMIIETCHIIUSIMHA U UHIAMKATOPAMH MX JOCTHXKCHHUS:

TIK-1.2; IIK-1.3; IIK-4.1; IIK-4.2; IIK-4.3; IIK-2.1.

Buame:

— (pu3MUecKHil CMBICI IPOIECCOB, MPOTEKAIOIINX Ha AIIEKTPOJIaX;

— MEXaHW3MBbI MPOTEKAOIINX KOPPOSHOHHBIX TPOIIECCOB;

— METOJIbI HCCIIEI0BAHUS KUHETUKH AJIEKTPOJIHBIX MTPOIIECCOB U MPOLIECCOB KOPPO3HH;

— CIOCOOBI KOPPO3UOHHBIX UCITHITAHUN.

Ymems:

— CHHMATh TOJISIPU3AI[MOHHBIC KPUBBIE 3JICKTPOTHBIX TPOIIECCOB, CTPOUTH THATPAMMBI KOPPO3UU;

— ONpEeNeNsITh Ha OCHOBE JKCIIEPUMEHTAIBHBIX WCCICIOBAHUM M JIUTEPATYPHBIX JAHHBIX TOKH U
MOTEHIINAIBI KOPPO3UH, TOKA3ATEITNH KOPPO3HH,

— ONpEeIeNsITh TUMUTHPYIOIIYIO CTaJUI0 KOPPO3HOHHOTO MPOIIecca;

— MPOU3BOJUTH OIIEHKY KOPPO3UOHHOHN CTONKOCTH MaTEpHUAaJIOB B arPECCUBHBIX CpeJiax;

— TMPOBOJUTH YCKOPEHHBIE KOPPO3ZUOHHBIC UCTIBITAHUS;

— MPUMEHSATH MOTYICHHYIO HH(OPMAIIHIO JUTSl PEIICHUS KOHKPETHBIX TEXHOJOTHICCKHX 3a]1ad.

Bnaoemy:

— HaBBIKAMH HACTPOWKH TEXHOJOTHYECKOTO OOOpYJOBaHWS, HAIAJKH IMPUCTIOCOOJICHUH,
WHCTPYMEHTA U APYTrOil OCHACTKH, BKIIOYCHHOHN B TA0OPATOPHBINA MIPAKTHKYM.

3 Kpartkoe coaep:xaHue TUCUMILIHHBI

Pa3zoen 1. Dnexmpoxumuueckas kopposus
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DNEeKTPOAHBIC MOTEHIUAIBI U TEPMOJUHAMUYECKAs] BO3MOKHOCTh KOPPO3UH.

Koppo3sus B kucibix pactBopax. Mexanusm BocCTaHOBJIEHUS BOAopoa. Koppo3us B HEUTpaibHBIX U
HIEJIOYHBIX cpeax (KUcIopoaHas Kopposus). MexaHu3M BOCCTaHOBIIEHHUS KUCIOPO/Ia.

[Tonsipu3anroHHble AMarpaMMbl KOPPOAUPYIOIMX MeTauioB. CHATHE MOJISPU3ALUOHHBIX KPHUBBIX.
Pacuer ckopocTelt KOppo3uH IO MOJSPUZALMOHHBIM JAHHBIM. BiiMsiHuE COOTHOLICHUS IUJIOLIANEH KaToAa 1
aHO/1a Ha TOKU Koppo3uu. Teopus KaToqHOM 3alUThI.

[TaccuBanusa. Xapakrepucruka naccuBaiuu u @Duage noreHnman. I[loBeneHune maccuBaTOpOB.
[TaccuBHOCTD kene3a B a30THOM KHUCIIOTE.

AHonHas 3amuTa U nepernaccuBanus. Teopus naccuBHOCTH. CTaOuM3anus MacCUBHOM TUIGHKH BO
BpeMeHU. [JlelcTBUE XJOPUI-MOHOB M AKTUBHO-IIACCUBHBIC AJEMEHThl. KpuUTHUECKHMI MOTEHIMa
NUTTUHrooOpa3oBanus. JIokanpHas aHoHAs maccuBanus. [1acCMBHOCTD CIIaBOB.

Brnusinue BHYTpeHHHX (aKTOPOB Ha KOPPO3MOHHOE IMOBEACHHE: MPHUPOJIA METAUIa, COJACpKAHUE H
CTPYKTypa CILIaBa, COCTOSTHUE U 00pab0TKa MOBEPXHOCTH, MEXaHUYECKHE HAIIPSKCHHUS.

Brnusinue BHenHUX (aKTOPOB HAa KOPPO3HMOHHOE IMOBEACHHUE: COCTAB M XapaKTep arpECCUBHON CPEJIbI,
TEMIIepaTypa, AABJIEHUE, CKOPOCTh JBM)KEHHS CpPEIbl, BHELIHAS IOJISAPU3aLMs, KOHTAKT C METallaMH U
HEMETaJIAMM.

Pa3zoen 2. Xumuueckas kopposus. Kopposus Hememaniuieckux mamepuaios

Mexanu3M razoBoil Koppo3uu. TepMoauHaMHUKa ra30Boi KOoppo3uu. KuHeTnka razoBoil KOppO3HH.
Bnusnue BHYTpeHHHX (aKTOpPOB Ha Ta30BYIO KOPPO3HUIO: COCTaB, CTPYKTypa CILJIaBOB, MEXaHHUYECKHE
HaNPsDKEHUS U Aedopmariusi, 00padboTka MOBEpXHOCTH. BiusHIE BHEITHUX (PaKTOPOB HA Ta30BYI0 KOPPO3HIO:
COCTaB CpeJibl, TEMIIEPATYPA, JaBJICHUE CKOPOCTh JIBMKEHUS CPEJIbI.

Kopposus nonumepos. Koppo3ust 6eToHOB.

4 O0bem yueOHOH JTUCHMILINHBI

O0beM TUCITUILTHHBI
Bup y4eOHoii padoThI Axan. | Actp.
3E
q, q.

O01mas TpyA0eMKOCTb 1Y CHUILTTHHbI 4 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexinmn 0,89 32 24
[Tpaktuyeckue 3ansatus (I13) 0,89 32 24
CamocrosiTeJibHAas pa6oTa 2,22 80 60
KonTakTHas camocTosTenpHas paboTa 0,4 0,3

2,22
CamocCTOsITeTbHOE U3YUCHHE Pa3/IeNIOB AUCITUTLIMHBI 79,6 59,7
Bua MTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOM

AHHOTausA pado4ye NPorpaMMbl M CHHUIIJIMHBI
«yieKTpOoMeMOpaHHbIEe MPOIECCHD)

1 eab AMCHUIUIMHBI — OBJIQJICHHE 3HAHUSAMU B O0JACTH TEOPUH MPOTEKAaHHUS MOHOOOMEHHOTO U
Pa3IMYHBIX JIEKTPOMEMOPAHHBIX MPOLIECCOB, a TAK)XKE OBJIAJICHUE HaBBIKAMU MPUMEHEHHUSI TEOPETUUECKUX
3aKOHOB K PEIICHUIO MPAKTUYECKUX BOMPOCOB XUMUUECKON TEXHOJIOTHUH.

2 B pe3yabraTe H3y4eHHs] JUCHHUILUINHBI 00y4aI0IIUICS T0JI/KEH:

Obaaoams cliefyomUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTIOCTHIKEHUS:

[1K-1.1; [IK-1.2; TIK-1.3; T1K-4.1; T1K-4.2; I1K-4.3; [1IK-5.1; TTIK-5.2; T1K-5.3.

3Hamy:

o MEXaHHU3MBbI IPOTEKaHN HOHOOOMEHHBIX U 3JIEKTPOMEMOPaHHBIX MPOLIECCOB;

. (bakTopbl, BIUAIOIINE HA TPOTEKaHHE HOHOOOMEHHBIX U 3JIEKTPOMEMOPAHHBIX MTPOLIECCOB;

. OCHOBBI pacueTa HOHOOOMEHHBIX U 3JIEKTPOMEMOpPaHHBIX alapaToB.

Ymemo:

o MPOBOAUTH OILIEHKY IMPAaBUIBHOCTU IMPOEKTHBIX PEIIEHUN IO ONTUMAIbHOMY MPHUMEHEHUIO
HMOHOOOMEHHBIX U AJIEKTPOMEMOPAHHBIX MPOLIECCOB B PA3TUYHBIX TEXHOJIOTHYECKUX CXEMaX;

. MPOBOJIUTH pacyeT u NoA00p MOHOOOMEHHBIX U HJIEKTPOMEMOPAaHHBIX aIlNapaToB.
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Braoemy:
. METOJaMH CPaBHEHUSI BAPUAHTOB MPOCKTHBIX PEIICHMUIA;
. HaBBIKaMU TIPOEKTUPOBAHUS U pacyeTa HOHOOOMEHHBIX U JIEKTPOMEMOPAHHBIX YCTAHOBOK.
3 Kpartkoe cogep:xaHue TUCHUILUIUHBI
Pa3nen 1. /IBu:keHMe )KUIKOCTH B aninaparax
1.1. M'maponuHamMuKka B IJIOCKOKaMEPHBIX amliaparax.
1.2. 'mpponrHaMuka B pyJIOHHBIX anmnaparax.
1.3. JIBu>keHUE KUJIKOCTH Yepe3 3€PHUCTHIC CIIOU.

Pa3gen 2. MonHblii 00MeH
2.1. OcHoBHBIE TepMUHBI 1 TOHATHS. Kiaccuduxanusi.
2.2. CpoiicTBa MOHHUTOB. Marepualibl - HOHOOOMEHHBIE CMOJIbI (MOHHUTHI): CHOCOOBI MONy4YEHUS, BUIbI
XUMHUYECKOH CBs3U. OCHOBHBIC THUIIBI MOHUTOB (KATHOHUTHI, aHKOHHUTHI, aM()OJIUTHI, CEICKTUBHBIC HOHUTHI).
XapakTepUCTUKU UOHUTOB: OOMEHHAsi €eMKOCTb, CEJIEKTUBHOCTh, MEXaHWYECKasi MPOYHOCTh, OCMOTHYECKas
CTa0MIIBHOCTh, XUMHUECKAsi CTAOMIILHOCTh, TEMIIEpATypHasi yCTOWYMBOCTb, (PPAKIIMOHHBII COCTaB.
2.3. Mexanu3M HOHHOTO oOMeHa. MexaHu3M MpoTeKaHus mpolecca; pakTophl, BIUSIOUIME Ha IPOTEKaHNE
npoiiecca. AnmapatrypHoe opopMiieHHE TIpoIiecca.
2.4. Pacuér noHOOOMEHHO# ycTaHOBKH. M coyib30BaHNEe HOHHOTO 0OMEHA B MIPOMBIIIJICHHOCTH (YMSTYEHUE,
riyookas AeMuHepanusainus). Perenepanysi HOHOOOMEHHBIX CMOJ — BBIOOp pEareHTOB JUIsl pereHepaluy;
OpraHu3aIys MOTOKOB MPU pereHepanuu. TeXHOIOTHYeCKUue CXEeMbl, BKIIOYAOIIME B ce0sI HOHOOOMEHHbIE
IpOIeCCHl — TIPUMEpBl, TEXHHKO-IKOHOMHYECKHe Tokazareian. OCHOBHBbIE (DUPMBI-TIPOU3BOIUTEIH
MOHOOOMEHHBIX CMOJI.
Pa3nen 3. DaekTpomeMOpaHHble METOAbI Pa3/ieieHus!
3.1. OcHoBHble TepMuHbl U noHATHSA. Knaccudukanusa. Tumbl snekTpomeMOpaHHbIX npoieccoB. O6mactu
npuMeHeHus. MeMOpaHbl, I AIIEKTpOMEMOpaHHBIX TporeccoB. OCHOBHBIE XapaKTEPUCTHKH MeMOpaH
(pyHKUMOHANBHAS TPYIIA, YUCIO MepeHoca, TOIIINHA, Ha0yXaeMOCTh).
3.2. MexaHu3M 3JeKTpoMeMOpaHHOTO paszzaeneHus. [lepeHoc depe3 MeMOpaHBI: OCMOC, 3JIETPOOCMOC,
mubdy3us, JloHHaHOBcKkoe UCKiIOYeHHe. KoHIEHTpalnuoHHas mojspu3anus. BiusHHe OCHOBHBIX
TEXHOJIOTUYECKUX MMapaMeTPOB HAa KOHIICHTPALMOHHYIO MOJIIPH3AIMIO (TEMIIepaTypa, THAPOTMHAMUYECKHE
PEXUMBI U T.1.).
3.3. Pacuér snmexTpoaranu3HbIX YCTAaHOBOK. DHEPro3arparbl Ha MPOIECC IEKTPOIUATUZHOTO Pa3/ieeHHUS.
KoHCTpyKTUBHBIE OCOOCHHOCTHM ammapaTtoB Ui 3JIE€KTPOMEMOpPaHHBIX MPOIECCOB; CXeMa OpraHU3alHuu
IIOTOKOB; TEOMETpUs KaHama. MeTonuMka pacueTra dJIEKTPOJUAIM3HBIX YCTAaHOBOK. I[IpOMEBINIIEHHOE
IPUMEHEHHE HIIEKTPOMEMOPAaHHBIX MPOLECCOB — MPUMEPHI, TEXHUKO-3KOHOMUYECKHE MTOKA3aTeINH.
Pa3nen 4. Hazanue pa3aena
4.1. TpeboBaHus K MCXOJHBIM pacTBOpaM, IOJaBaeMbIM Ha JJIEKTPOMEMOpaHHBIE  MOJIYJIH.
DNeKTpoaUAIN3HOE 00ECCOIMBAaHUE U KOHLIEHTPUPOBAHHUE.
4.2. Opranusanus MOTOKOB B 2JIEKTPOMEMOpaHHBIX amnaparax.
4.3. CoBMECTHOE UCNOIb30BaHUE IEKTPOUANIN3A C APYTUMHU IIporieccaMu. Moan@ukanum 3JaeKTpoarainsa
(971EKTPOACHOHU3AIIMS, HIEKTPOAUAIN3 C OUIONAPHBIMM MeMOpaHaMH, PEBEPCHUBHBIN 3JEKTPOIUANIU3) —
0COOEHHOCTH TPOTEKAaHWsI JaHHBIX MporeccoB. CpaBHHUTENBHAS XapaKTEPUCTHKA DJIEKTPOMEMOpPAaHHBIX H
JIpyrux MeTonoB obecconuBaHus. OCHOBHbIE (UPMBI-IPOM3BOJUTENN HOHOOOMEHHBIX MeMOpaH W
AJIEKTPOMEMOPAHHBIX MOJTYJICH.

4 O0beM yueOHOH TUCHMILINHBI

O0bem TMCHHUIIIMHBI
Bup y4yeoHoii padoTsl Axan. | Acip.
3E
u, u,

O01mas Tpya0eMKOCTb 1M CHUIITTHHBI 3 108 81
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlexun 0,89 16 12
[TpakTueckue 3anstus (I13) 0,44 32 24
CamocrosiTeibHas padora 1,67 60 45
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KonraktHas camoctosiTenbHas pabota 167 0,4 0,3
CamocTosTeIbHOE H3YUCHHE PA3/ICTIOB AUCITUTLTHHBI ’ 59,6 447

Bua uToroBoro KOHTpoJIA: 3adeT ¢ OLEHKOI

AHHOTaNUs pado4yeid NPOrpaMMbl JUCUUILIMHBI
«CTpaternyeckoe InJIaHUPOBAHHE MHHOBAIMOHHBIX XUMHYECKHUX NMPOU3BOIACTB)

1 Heab aucuuniuHb

[Iporpamma jmucuuruimebl  «CTpaTeruyeckoe IUIAHWUPOBAHUME HMHHOBAIIMOHHBIX  XUMHUYECKHUX
IPOM3BOJICTB» COCTaBJI€HA B COOTBETCTBHUM C TpeOoBaHusMu DenepasbHOTO TroCyIapCTBEHHOTO
obpasoBarenbHoro cragaapra (PI'OC BIIO) no HanmpasieHuo moarotoBku 6akanaBpoB 18.03.02 «Duepro-
U pecypcocOeperammue Mpouecchl B XUMHUYECKOW TEXHOJOTMH, HE(MTEXMMUU M OHOTEXHOIOTHUN»,
PEKOMEHJAUAMH METOJUYECKOM CEKIIMM YYEHOrO0 COBETa M HAKOIUIEHHBIM OIIBITOM IPENoJaBaHus
JTUCIUIUIMHBL  Kadenpoii WHHOBAIMOHHBIX MATEPUAIIOB M 3amuThl OT Kopposuun PXTYVY. Ilporpamma
paccuMTaHa Ha U3y4YE€HHUE Kypca B TEYEHUE OJIHOIO CEMECTpa.

Vyebnas  jpucummuinHa — «CTpaTernyeckoe  IUIAaHUPOBAHME  WHHOBALMOHHBIX — XUMHUYECKHUX
MPOU3BOJICTBY» OTHOCHUTCSI K BapuaTHBHOW 4acTu mpodeccuonanpHoro mukia (b1.B.JIB.05.02). M3yuenue
JTAHHOW JUCIUIUIMHBI Oa3upyeTrcs Ha 3HAHUSX OCHOB JKOHOMHKH W YIPABJICHHS, OCHOB pPECypco-
sHeprocOepeKeHus, MPOIECCOB U alapaTOB XUMUYECKON TEXHOJIOTHH, OCHOB MEHEIKMEHTA U MApPKETHHTA.

Henpto yueOHON mucuurImHbl «CTpaTernyecKkoe IUIAHUPOBAHUE HMHHOBAIIMOHHBIX XHUMHUYECKUX
MIPOU3BOJICTBY» SIBISIETCS MPUOOPETEHHUE CTYACHTAMU TEOPETHUECKUX 3HAHUU M MPAKTUYECKHX HAaBBIKOB B
00J1aCTH CTPATErMUeCKOro TUTAHUPOBAHUSI MHHOBAIIMOHHOM IESITEIIbHOCTH U YIPABJICHUS PUCKAMH, KOTOPHIE
MO3BOJIAIOT HaxXxoAuTh dS(QEeKTUBHBIE pelIeHHs 3a7ad CTPATETHYECKOro YIPABICHUS HAYKOEMKUM
XAMHYECKUM MPOU3BOICTBOM.

Jucuunnuaa «CTpaTernuyeckoe IUIAHUPOBAHME WHHOBAMOHHBIX XUMHUYECKHUX IPOU3BOJCTB)
TPAKTyeT CUCTEMHBIC BHUJbl TUIAHUPOBAHHUS, OCHOBHBIE TOJIOKEHHS UM 3aKOHOMEPHOCTH TEOPUU CHUCTEM,
CTPYKTYpa, (PYHKIMH, MHUCCHS TMPOU3BOJACTBEHHON CHUCTEMBI, KOHIENTYAJIbHYIO MOJIENb OpraHU3aluu
HAayKOEMKOI'o OM3HEca, MaTeMaTUYeCKUe METOJAbl U MOJENM CTPAaTErMYecKOro YIpaBJIEHUS HAYKOEMKUM
MIPOU3BOJCTBOM, IPOLECCHl U METOAbI OPraHU3aUOHHO-TEXHOJIOTMYECKOT0 YIIPaBICHUS.

3ajaun MUCHHUIUIMHBI — 3TO TEOpETUYECKass M TpaKTU4YecKas TMOJrOTOBKA CTYIEHTOB B OOJACTH
pa3BUTHS U ITUIAHMPOBAHUSI HAYKOEMKHX XMMHYECKHUX MPOU3BOACTBEHHBIX CHUCTEM Ha BCEX ATamax HUX
KU3HEHHOTO IMKJa; HM3yYeHHWE MPHUHIUIIOB CTPATETHYECKOTO OW3HEC-TUIAaHUPOBAHUS JJIS YIIPABICHUS
XUMHUKO-TEXHOJIOTHYECKIUMH CHCTEMaMH, COCTaBleHHe OW3Hec-IIaHa U oleHKa d(M(PEeKTUBHOCTH MPHUHSITUS
pelieHui, BHEAPEHHE  WHHOBAIMOHHBIX  TEXHOJOTWUH, OmeHKa J(P(EKTUBHOCTH  peau3aiiu
pecypcocOeperaronmx TEeXHOJNOTUH; W3y4eHHe TPUMEpPOB TMPAKTHUECKON peanu3alud  METO/OB
OpPraHU3aI[MOHHO-3KOHOMHYECKOTO  IUIAHUPOBAaHUSA  PECypcocOeperarmmux  XUMHUKO-TEXHOJIOTHYECKUX
IIPOLIECCOB.

Kypc «Ctparernueckoe miaHupOBaHNE WHHOBAIIMOHHBIX XUMUYECKUX TTPOU3BOJCTBY YUTAETCS B 7-M
CEMECTpPE U 3aKaHYMBAETCS 3a4€TOM C OLIEHKOW. KOHTpOIb ycrieBaeMOCTH CTYAEHTOB BEIETCS 110 NPUHITON B
YHUBEPCUTETE PEUTUHTOBON CUCTEME.

2 B pe3ysbTaTe M3y4YeHUs1 TUCHUILIMHBI 00y4aIOIIHIiCS T0JIKeH:
[TK-1.1, TIK-1.2, TTIK-1.3, TIK-4.1, TIK-4.2, [1K-4.3, TIK-5.1, I1K-5.2, TTK-5.3
3 Kpartkoe coaep:xaHue TUCHUILIHHBI
Mogayasb 1. CTparernyeckoe nJIaHUPOBaHME U YNIPAaBJIeHHe: 001He OHATUHSA
Teopust cTparermdyeckoro IiaHupoBanusa. I[loHarue cTpareruu paszButTus mpeanpustus. CTpyKTypa
NpeANpUHUMATENbCTBA, ba3oBble MOJIENN CTPATErMuecKoro pa3BuTus npeanpustus. [logxonsl k mnpoieccy

paspa60TK1/1 CTPAaTCTruu pa3BUTHA HAYKOCMKOT'O IMPCATIPUATHSA. CyIIIHOCTI) CTPATCTUYCCKOI'0 INIaHNUPOBAHUA U
YIpaBJICHUA. MOI[G.HI/I CTPATCTrUYCCKOTr 0 BBI60pa.
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MoayJib 2. ITanbl NPoUeaypbl CTPATErHY€eCKOro NJIAHUPOBAHUS

Onpenenenue MUCCUU TpeAnpusThs. [Ipoliecc menenonaranus ¥ OpraHu3alluoOHHAs KYJIbTYpa IPEAIPUSTHSL.
AHanu3 pecypCHOro MOTEHITMAIa HAYKOEMKOTO NnpeaAnpusThs. OCHOBHBIC METOIbI CTPATETUIECKOTO aHAIIH3A.
Crparerus nHHOBaIMA. [101X0/TbI K TNIAHUPOBAHUIO M YIIPABJICHUIO HHHOBAIIMOHHBIMHU TIporieccamu. O1reHka
3¢ (HEeKTUBHOCTH HHHOBAITMOHHOTO TIPOEKTA.

Moayasb 3. KOHTPOJUIMHT B cUCTeMe CTPATernyeckoro NJIaHUPOBAHMUS U YIIPABJIeHHUS HA HAYKOeMKOM
npeanpusiTuu

KonTpommuur Ha npeanpustuu: coaepxanue u GyHkunu. OCHOBHBIC (PYHKIIMU KOHTPOJIMHTA HAYKOEMKOTO
npeanpustus. CTpaTerHuecKuii ¥ OlepaTUBHBIA KOHTPOJUIMHT HA HAYKOEMKOM NpeanpusaTuu. Opranu3anus
CUCTEMBI KOHTPOJIS HA IIPEAIPUATHH.

MO}IyJ’Ib 4. CTpaTeI‘I/I‘IGCKOG IJIAHUPOBAHUE B YCJIO0BUAX L[I/IBepCI/I(l)I/IKaIIHI/I XUMHUYECCKUX IPOU3BOACTB

OcHOBHBIE d3JeMEHTHI Teopun auBepcuukanuu. CymHOCTh W THUIBl KOPHOPATUBHBIX CTpAaTerui
nuBepcupUKaMy. J(BUXKyIINE CHIIBI U KPUTEPUH TUBEPCUPUKALMY XUMUUYECKHX IPOM3BOJICTB. Bo3MoskHBIE
CTPATETUYECKHE JIEUCTBUS HAyKOEMKOI'O MPENIPUATUS B YCIOBHUAX HW3MEHEHMS BHEIIHEH JEJIOBOU
okpyxatomed cpenpl. OCOOCHHOCTM OpraHu3allMyd Ipolecca CTPATEerHyecKoro IUIAHUPOBAaHHUS Ha
JTUBEPCUPHUIIMPOBAHHBIX XUMUYECKHUX TPEATIPHITHUSAX.

Moayab S. Y4er pucKOB B CTPATerH4eCKOM IVIAHMPOBAHUM PA3BUTHSA NPEANPUATHS
[lonsiTHE PUCKOB B CTPAaTErHYECKOM IIJIaHUPOBAaHUU mpennpustus. CTpaTernyeckuil aHaau3 pPHUCKOB
MHHOBAIMOHHOIO npennpusatus. Ilpouecc uamMepeHus: puckoB HaykoeMKoro npeanpustus. Kinaccudukanus

CTPATCTUYCCKUX aJIbSIHCOB. Hpouecc YIpaBJICHUA CTPATCTUHUCCKUMU AJIbIHCAMU XUMHUYCCKUX ITPOU3BOACTB.

4 O0beM yueOHOH THCHMIIINHBI

O0beM TUCHUILTHHBI
Buj yueOHoit padoThI Axan, | Acip.
3E
q. q.

O01mas TpyA0eMKOCTb IV CHUILTTHHbI 3 108 81
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlexun 0,89 16 12
[TpakTnueckue 3anstus (I113) 0,44 32 24
CamocrosiTeJibHAas pa6oTa 1,67 60 45
KonTakTHas camocTosiTenpHas paboTa 0,4 0,3

1,67
CamocTOosITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTLIMHBI 59,6 447
Bua konTpoJs:
Buj MTOroBOro KOHTPOJISI: 3auer ¢ OLEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHbBI
«TexHoJi0rus BOABD

1 Heab JMCHUIUIMHBI — OCBOCHHE CTYAEHTAMM OOLIMX MPUHIMIIOB MOCTPOCHUS TEXHOJIOTHUECKUX
cxeM KoMIUleKCHBIX cucteM o4yucTKH (KCO) XuOKux TEXHOJOTHYECKHX Cpell Ha OCHOBE MEMOpPaHHBIX
IPOIIECCOB Ha MpUMeEpax BOJOMOATOTOBKH: oOecreyeHus TpeOyeMoro KadecTBa OUMCTKH U yTHUIIM3alUs
BpPEIHBIX ITPUMECEN.
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2 B pe3yabTaTe H3y4eHHs] JUCHHUILUINHBI 00y4aI0IUICS T0JIKEeH:

Obnadamye cleayoMUMU KOMIIETCHIMAMHU U HHAUKATOPAMH UX JOCTHXKEHUS:

IIK-1.1; TIK-1.2; ITK-1.3; TIK-1.4; I1K-1.9; [1K-4.1; TIK-4.2; I1K-4.3; TIK-5.1; I1K-5.2; I1IK-5.3; IIK-
2.1.

3uame:

° OcHOBHBIE HOpPMAaTHUBHBIE TPEOOBAaHUS K KAayecTBY OYHMCTKHM BOJBI B Pa3iIMuYHBIX cdepax
NPUMEHEHUS W yMETh HAWTH TOJHBIA TmepedeHb coBpeMeHHbIX TpeboBanuii (I'OCTe, OCTHI,
®apmakorneiinsle ctatb, GMP u apyrue nureparypHble HCTOUHHUKH.

° Meroasl aHanu3a COAEPXKALIUMXCS B MPUPOAHOHW BOJE OCHOBHBIX IIPUMECEH M OLICHKH
JIOCTOBEPHOCTH aHAIU3A.

° IlepeueHp MCHONB3YEMBIX PEArcHTOB U «XUMHU3M» OTIENBHBIX IIPOLIECCOB, MCIONb3YEMBIX B
CUCTEMAX IOJTOTOBKU U OYUCTKH BOJIBI.

° OcoOeHHOCTH TPUMEHEHUS! U3YYCHHBIX paHee M B JAHHOM Kypce METOJIOB TEXHOJIOTUYECKOTO
pacueTa OTIEIIBHBIX CTaIMH B KOMIIJIEKCHOM CUCTEME OYHCTKH BOJBI.

° IIpenensl ocymecTBaeHUs] OTACIBHBIX METOJOB OYMCTKU (JIUama3oHbl YCTOHYMBON paboThl B
3aBUCUMOCTH OT BUJa U KOHLIEHTPALUU IPUMECEH.)

° Tumbl ¥ KOHCTPYKTHBHBIE OCOOCHHOCTH OCHOBHOTO M BCIIOMOTATEIILHOTO 00OpYyIOBaHUS,
IIPUMEHSEMOI0 Ha CTaUsAX OYUCTKU

TUNoOBbIE TEXHOJOTMYECKUE CXEMbl KOMIUIEKCHBIX CHUCTEM OYMCTKH, UCIIOJIb3YEMBIX B Pa3IMUHBIX
OTpaciIAX IPOMBIIUIEHHOCTH

Ymemn:

° Ha ocHoBaHuu nmpoTokosia aHajln3a coAepKaHus IpUMeceil B UCXOJHOW cMecu U TpeOoBaHUM K
KayeCTBY OUHCTKH MPEATIOKUTH!

° TexHoI0rnYecKyto cXeMy KOMILJIEKCHOM CHUCTEMBI OUUCTKH,

° [Tonobpate cooTBeTCTBYIOLIEE OOOPYIOBaHME U (UIBTPOBAIbHBIE MaTEpHUaibl I KaXKIOU
CTaJINA OYUCTKH,

° Paccuutare raGaputbl 00OpYyAOBaHMs, OOBEMBI 3arpy30K 3€pHHUCTBIX (DUIBTPOBAIBHBIX
MaTepHaJIoB, a TaKXKe TpeOyeMoe KOIMYeCTBO PHIBTPYIOMUX (00BEMHBIX ) M MEMOPAHHBIX JIEMEHTOB;

° [TomoGpate Hacockl, TpyOOnpoBo bl apMarypy u Kull anst ynpaBieHus mpomeccoM OYUCTKH.

Braoemw:

° MeTogamMu KOJTMYECTBEHHOTO aHAIN3a OCHOBHBIX IIPUMECEH, COIEPKALUXCS B IPUPOJHON BOJIE
Y IpUEMaMU OLICHKH JOCTOBEPHOCTH aHAJIA3a.

. OKCHepUMEHTAIIbHBIMU ~ METOJJaMH  UCCIIEJIOBaHMSI  CEJIEKTUBHOCTH MEMOpaH; CTeNneHu
U3BJICYEHUSI TIPU UCIOJIb30BAHUU 3E€PHUCTHIX (MIBTPOBAIBHBIX MaTEpUANIOB; NapaMeTpoB (UIbTPOBAHUS;
KOJUIOMJIHOTO MHJIEKCA.

° MeTo10M OCTPOEHMS TEXHOJIOTHYECKUX CXEM Ul Pa3IMYHbIX OTpaciiell IPOMBIIUIEHHOCTH.

3 Kpartkoe conep:kanue JMCIHHIIIHHbI

1. Bgeoenue.

[Tprmepsl HapyLIEHUS TPUPOJHBIX 3KOCUCTEM M BOSHUKHOBEHHS KPU3UCHBIX CUTYallUi B pe3yJibTaTe
AQHTPOIIOT€HHOI'0 BO3AECUCTBHS. TEXHUKO-SKOHOMUYECKHE U 3KOJOTMUYECKHE KPUTEPUH, 00YCIOBINBAIOIINE
«OKOJIOTU3alIMI0» TEXHUYECKUX PEIIEHUI U MPUPOIOII0Ib30BaHUs, POJIb MEMOPAHHBIX MPOLIECCOB.

2. Teopemuueckue 0CHOBbI.

[TpuHIIUTIBI CHHTE3a TEXHOJIOTHYECKUX CXeM KOMIUIEKCHBIX cucteM ouucTku (KCO) xxuakux cmecei
Ha OCHOBE MeMOpaHHBIX MpoleccoB. J[ByxypoBHeBas npouenypa cuate3a KCO - pemenue 3aad TONOJIOTHH
U KOHEYHBIX COCTOSIHUN MOTOKOB. CONpsyKEHHUE BHEUIHETO W BHYTPEHHErO MO OTHOUIEHHIO K MeMOpaHe
MaccornepeHoca. BpIOOp  pexHMOB  IKCIUlyaTaud  MeMOpaHHBIX — cucteM. OOoOmieHue  cxem
CEKIIMOHMPOBAHMUS: — aIlllapaT — CEKIUA — CTYIEHb — KacKaJl.

3. Monumopune u Hopmamuegui.

Metonuku aHanu3a npuMecedl U oQOpMIIEHHE €ro pe3yiapTaToB. TpeOoBaHUS K KadyecTBY
IpeBapuUTEeNIbHON OYMCTKA BOJHBIX PACTBOPOB IEpE] CTAAMSAMU OOpaTHOrO OCMOCAa, HAHO-, YIbTpa- H
MUKpOQWIbTpAllUM:  pacyeT mapamMeTpoB  (UIbTPOBAHHUS; pacyeT JAONYCTUMBIX  KOHLEHTpalun
HEOPraHMYECKUX KOMIIOHEHTOB, 00pa3yoLX TPy IHOPACTBOPUMBIE OCAIKU HAa TOBEPXHOCTH MEMOpaH.
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TpeboBanus K KauecTBY OUMCTKH BOIHBIX pacTBOpoB (I'OCTs1, OCTHI, (papmakorneiiHble CTaTbu U Ap.
HOPMAaTUBHBIE JOKYMEHTHI) B 3aBUCUMOCTH OT c(pep MPMEHEHHUS.

4. Ananus s¢ppexmusrHocmu npoyeccos 6000N0020MOBKIU.

OU3NKO-XUMUYECKHE OCHOBBI, METO/IbI pacueTa, anmnaparypHoe opopmiieHne IpOIECCOB: OUUCTKA OT
TUCTIEPCHBIX M KOJUIOMIHBIX YACTHUIl, OYHCTKa OT pacTBopeHHBIX ra3zoB Cl2, CO2, H2S u opranuku;
JEeMUHepaIn3ausi BOAHBIX PACTBOPOB AJIEKTPOJMTOB HaHO(UIbTpaluend, oOpaTHBIM OCMOCOM, MOHHBIM
0OMEHOM U 3JIEKTPOJCHOHU3ALIUECH.

5. Ananu3 eapuanmog mexHonr02UUecKux cxem.

Bogomnoaroroska At MUKPOAJIEKTPOHUKH, TEIUIOAHEPTe€TUKH, MEAUIIMHEI U (papMalieBTUKHU, TUILEBOM
MPOMBIIUIEHHOCTH, TUTHEBOI'O BOJJOCHAOKEHMUS).

4 O0bem yueOHOH TUCHMILINHBI

O0BbeM THCHHILIMHBI
Buna yueOHoii padoThl Axan. | Acip.
3E
q, q.
O01mas Tpya10eMKOCTb 1N CHUNITHHBI 4 144 108
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,78 64 48
Jlexuuu 0,89 32 24
[Tpaktiueckue 3anstus (I13) 0,89 32 24
CamocrosiTesibHas pa6oTa 2,22 80 60
KoHTakTHas camocTosTenbHas paboTa 5 99 0,4 0,3
CamocTosATEeIbHOE U3YUYECHHE PA3/IeTI0B AUCIUILIHHBI ' 79,6 59,7
Bu MTOroBOro KOHTPOJIS: 3auer ¢ oLeHKOI
AHHOTAIUs padoyell MPOrpaMMbl TUCHHIJIHHBI
«IIpoexkTHpOBaHUE YHEProO-pecypcocdeperarumx
XTC»
1. Hegp AUCHUIUIMHBI — CYIIECTBEHHOE pACHIMpEHHUE, CHCTeMaTu3alldsd 3HaHWi B 00JacTH

opraHu3alid U YHOpaBJICHUA peCypCaMUd XUMHUYCCKUX MPOU3BOJCTB HA MPUMCEPE 06’B€KTOB, HCIIOJIB3YEMBIX
MIPY BBITIOJTHEHUH BBITYCKHOW KBAU(PHUKAITMOHHOM paboThl OakanaBpa.

I[I/ICIII/IHJ'H/IHa ((KprOBOﬁ IMPOCKT IO MHHOBAIIMOHHBIM MaTCpUuaiaM» IMO3BOJIACT OCBOUTH OCHOBHBLIC
MOJIOKEHUST CJEAYIOLIMX PAa3JesioB: KOMIUIEKCHBIM aHaluM3 M OLEHKa LeJedl M pecypcoB XUMHUKO-
TEXHOJIOTHYECKOTO MPOIIeCcca, UCIIOIb30BAHNE METOUYECKOTO OOECIIEYCHHS 3a/1ady ONMTUMHU3AINH XUMHKO-
TEXHOJOTHYECKHX MPOIIECCOB B pecypcocOepekeHNH, OPraHU3aIlMOHHO-9KOHOMHYECKHE U TEXHOJIOTHYECKHE
pvaéTBI 00BEKTOB XHUMHUYECKOH TCXHOJIOTMM, HWHHOBAIUA W KOMMEpLIHAIM3alOWsad B TCXHOJIOTUH,
TECTUPOBAHUE Pa3pabOTOK AJisl OLIEHKH d(h(PEKTUBHOCTH UCTIOIH30BAHUS MHHOBAIIMOHHBIX MaTEPHAIIOB.

]_IGJ'II/I U 3aJa4u JUCHUIIJIMHBI JOCTUI'alOTCA C IIOMOIIBIO:

— TEOPETUUYECKOM M MPAKTUYECKOM MOATOTOBKH CTY/IEHTOB B 00JIACTH SHEPTO- U PECYPCOCOEPeKEHUS
XUMHNYECCKUX, HC(bT@XI/IMI/I‘IeCKI/IX 1 OMOTEXHOJIOTHYECKUX IMPON3BOACTB,

— MOJIEJIMPOBAHMS OPTraHU3allMOHHO-YIIPABICHYECKUX U TEXHOJOTUYECKHX MPOIIECCOB HA BCEX ATanax
JKU3HCHHOTO IIUKJIa q)YHKIlI/IOHI/IpOBaHI/Iﬂ XUMHUKO-TEXHOJIOTHUECKOU CHUCTEMBI,

— W3y4YeHUs TPHUHIIUIIOB TPOIECCOB WHHOBAIMM M KOMMEpPIHAIU3alUd OOBEKTOB XUMHUYECKUX
OTpacyieil IPOMBIILIEHHOCTH

— W3y4eHUs TPUMEPOB IMPAKTUUYECKOW peaTu3allid JHEepPro- pecypcocOeperarimx MpoieccoB
XUMHUKO-TEXHOJOT'HNYCCKUX CUCTEM.

2 B pe3yabTaTe N3y4eHHs IMCUMILIAHBI 00y4AIOMIMIACH 10JI2KEeH:

Obnaoame CICAYIOIIUMHU KOMIICTCHIUAMU U UHAUKATOPaAMU UX NOCTHKCHUA:

[IK-1.1; TIK-1.2; TIK-1.3; T1K-1.4; T1IK-1.9; [1K-4.1; [1K-4.2; [1K-4.3; TIK-5.1; T1K-5.2; T1K-5.3; T1K-
2.1.

3Hamy:

— TPUHIMNBI CUCTEMHOTO aHalM3a W WX NPUMEHEHHE B 3a7adax DHEPro- pecypcocOepexeHus
00BEKTOB XUMUYECKOHN TEXHOJIOTUH;
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— QITOPUTMBI TEXHUKO-3KOHOMHYECKOTo aHaiu3a A(PQPEKTUBHOCTH XUMHUKO-TEXHOJIOTUYECKUX
CHUCTEM;

—  CIOCOOBI TPEACTaBICHUS M MHTEPIPETALMH PE3yJIbTaTOB IPOLECCOB KOMMEPIUATU3AUH
MHHOBAIMOHHBIX Pa3paboToK;

— 0COOEHHOCTH MPUKJIAJHBIX HHXEHEPHO-TEXHUUECKUX 33/1a4 OOBEKTOB XUMUYECKONH TEXHOJIOTHH.

ymembp:

— IPUMEHATh METOJbl KOMMEpLUAIU3ALMKM HAa PA3IMYHBIX JTalaxX >KU3HEHHOIO LUKJIA XUMHKO-
TEXHOJIOTHYECKHUX CUCTEM;

— HCIIOJIb30BaTh COBPEMEHHOE METOJUYECKOe O0ecleYeHHue TEXHUKO-3KOHOMHUYECKOro aHajIu3a
WHHOBALIMOHHBIX XUMHUKO-TEXHOJIOTHYECKUX CUCTEM.

enademp:

— IPUHIUIIAMU MOJEINPOBAHUSA XUMUKO-TEXHOJIOTHYECKHX ITPOLIECCOB;

— QJITOPUTMHUYECKUM M MPOTrPaMMHBIM OOECIIEYEHUEM DPELICHUs OPraHU3alMOHHO-YIIPaBIEHYECKHUX,
TEXHUKO-D)KOHOMUYECKUX U TEXHOJIOTUYECKUX 3aa4.

3. Kpartkoe cogep:xanue JUCUMIIJIHMHbI.

Bsenenue.

OmnpeneneHne XMMUKO-TEXHOJIOTMYECKOTIO IIPOLECCA B COCTABE XUMUKO-TEXHOJIOITHYECKON CHCTEMBI
(XTC). Lenu u pesyabrarsl XTII. Mcnonb30Banne METOL0I0TUN CUCTEMHOIO aHAJIN3A.

PazpaboTka opraHu3alluOHHO-TEXHOJIOTUYECKON MOJIENH.

Omnpenenenue 1eneil W PeCypcoB XHUMHKO-TEXHOJOTHUECKOW cucteMbl.  Kimaccubpukamus u
XapaKTEepUCTUKU PECYPCOB XMMHMKO-TeXHoJormueckoro mnpouecca B cocraBe XTC. HopmartuBHble 1
pernamenTupytomue 1okymeHTsl. Onpenenenue stanoB XTC. Hukin [emunra. XuMuKo-TEXHOJIOTHYECKUE
npoueccsl B coctaBe XTC. Jlekomno3unus. Onpenenenne npuHuunos ynpasieHus XTII. @opmupoBanue
ctpykrypHoit Mmoaenu XTC u XTIIL.

Pacu€r n oneHka BIHMSHNE PECYPCOB Ha PE3YNbTaT XMMUKO-TEXHOJIOTHYECKOI0O ITpoLecca.

Crnenndukammst  texHomoruid.  Texnosmormueckue  pacu€rel XTIl  TexHomormueckue U
opranusanuoHHo-TexHudeckue mnokasarenqn XTC u XTII. Ontumuzanus XUMHKO-TEXHOJIOTHYECKUX
npoueccoB. ONTUMHU3UpPYEMbIE U ONTUMUZHPYIOIIME NEpeMEHHbIe. TeXHOJOrn4ecKue U OpraHu3alroHHO-
9KOHOMMUECKHE orpaHudeHus. OpraHusanuoHHoO-TexHojorudeckue nokasarenu XTII nm XTC. Ananus,
KJIacCU(UKallMs U OLEHKA BIUSHUS IOKazarened Ha pe3ynbrarbl ¢yHkiuoHupoBanus XTC. Kputepun
3¢ GeKTUBHOCTH (1J11 MHHOBAIIMOHHBIX MaTepHasoB B coctaBe XTC).

TexXHUKO-2KOHOMUYECKHI aHann3 (YHKIIMOHUPOBAHUSI XUMUKO-TEXHOJOTHYECKOTO Mpoliecca

B3aumHOe BIMSIHME TEXHUKO-DKOHOMHMUYECKHX, OPTaHU3aLMOHHBIX U TEXHOJOTMYECKUX MTOKa3aTenen
XTC (Ha mpuMmepe HHHOBAIIMOHHBIX MaTepuaioB) Kommepuumanuzanus v TpaHcpep HHHOBAIIMOHHBIX
TexHosoruil. IIpakTuueckas peanuzanusa. AHaIu3 CpeICTB KOMMEpLUUAIN3alMKU TeXHOIorni. KomuiekcHas
orneHka pecypcoB XTC kak (akTopoB KOMMEpIHMAIM3alMUd M TpaHcepa TEXHOJOTHH C y4E€TOM
WCIIOJB30BAaHUSl  WHHOBAllMOHHBIX  MarepuaynoB. Peanuzanus  TEXHUMKO-DKOHOMHUYECKMX  PELICHHH
MHHOBAIIMOHHBIX TEXHOJIOTUH.

4 O0beM yueOHOH TUCHMILINHBI

O0BbeM THCHHUILINHDBI
Buj yueOHoi padoThl Axan. | Acrp.
3E
q, q.

O0mas TpyA0eMKOCTb JMCIHILIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOpPHbIE 3aHATHS: 1,78 64 48
Jlexiun 0,89 32 24
[Tpaktuyeckue 3anstus (I13) 0,89 32 24
CamocrosiTesibHas padoTa 2,22 80 60
KonTakTHas camocTosTenpHas padoTa 0,4 0,3

2,22
CaMocCTOsITeTbHOE H3YUCHHE Pa3/IeIOB AUCITUTLIHHBI 79,6 59,7
Bua konTpoJs:
Buj MTOroBOro KOHTPOJISI: 3auer ¢ OLEHKOM
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AHHOTanus padoveil NPOrpaMmbl JUCHUIIIHMHBI
«TexHUKO-IKOHOMHYECKHI aHAJIN3»

1 Ileab AMCHUIIMHBI — JaTh CTYAEHTaM IIPEACTABICHUE U 3HAHUS O TEXHUKO-DKOHOMHYECKOM
aHamu3e, IPEXkE BCEro IPOEKTUPYEMBIX YCTAHOBOK U IIPOU3BOACTB PA3INYHBIX OTPACIIEH IPOMBIIIIICHHOCTH,
UCIIOJIb3YIOLIMX MEMOpPaHHbIE IPOLIECCHI PA3/ICIICHUS.

2 B pe3yabTaTe H3y4eHHUs] AUCHUILINHBI 00y4aI0IUICS T0JI/KEH::

Obnadamye cleayOUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTHXKEHUS:

ITK-1.1; [IK-1.2; TIK-1.3; TIK-4.1; T1K-4.2; I1K-4.3; [1K-5.1; [IK-5.2; TIK-5.3

3nameo:

° METO/TbI OM3HEC-TUIAHUPOBAHUS XUMHUKO-TEXHOJIOTUIECKIX TTPOU3BO/ICTB;

° MIPUHIIMITE OPTaHU3alUK TPOU3BOJICTBA B XUMUYCCKOM TEXHOJIOTUH H OMOTEXHOJIOTHH;

° METOJIbI MOJICIIMPOBAHHUS M ONTHMHU3AIMH TEXHOJOTMYECKHUX IIPOIECCOB IPOM3BOJICTBA
XAMHUYECKHUX BEILECTB;

° CUCTEMBI TMPOCKTHUPOBAHUS XUMHKO-TEXHOJOTUYECKUX TPOIECCOB M OTICIBHBIX Y3JIOB H
TEXHOJOTHYECKOH CXEMBI;

° TEXHOJIOTHIO M OOIIKEe MIPUHIIAIIBI OCYIIECTBICHUS XUMHUKO-TEXHOJOTHYECKUX ITPOIIECCOB;

Pa3INIHbIC CIIOCOOBI PEKyInCpalii MW YTWIMW3AllUMHU Ta30BbIX, XUIAKUX UW TBEPAbIX OTXOJ0B
IMPOU3BOJACTBA XUMHNUYCCKHUX BCIICCTB

Ymemo:

° UCIIOJIb30BaTh METO/IbI HCCIICIOBAHUS M OTIPEACIICHUS ITApaMETPOB XUMUKO-TEXHOJIOTHUSCKUX
MIPOIIECCOB;

° aHAJIM3UPOBATh B3aHMOCBSI3b TEXHOJIOTHYECKUX MapamMeTpoB M 3()(PEKTUBHOCTH Mpolecca u
KauyeCTBO MPOIYKIINH;

° aHAJIM3UPOBATh PE3YJIBTATHI AKCIIEPUMEHTOB 110 3aJJaHHBIM METOIUKAM;

° aHAJIM3UPOBAThH PE3YJIBTATHI IKCIIEPUMEHTOB.

Bnaoemn:

° METOJJaMU  TEPMOJAMHAMHYECKOTO  aHajiW3a  [POMBIIIICHHBIX  TETUIOBBIICISIFOIINX,
TEIUIOMCIIONB3YIOIINX U TETIOCHIIOBBIX YCTAaHOBOK;

° METOJIJaMU  OMpPENEICHUs] THAPOJUHAMUYECKHX XapaKTEPUCTUK U TUIAPOAMHAMUYECKOU
CTPYKTYpHI IOTOKOB;

° METOJIaMU COCTABIICHUS TEIJIOBBIX UM MAaTEPHAIBHBIX OAITAHCOB XUMHUYECKHX aIlllapaToB H
YCTaHOBOK;

° METOJIJaMU KHHETHYECKOTO aHAlIM3a U MOJICTTUPOBAHUS XUMUYECKUX PEAKTOPOB;

° METOJIaMHU pacyeTa TEIUIOBBIX, MACCOOOMEHHBIX W PEAKIIMOHHBIX allapaToB M OMPECIICHUS
UX OCHOBHBIX Pa3MepOB;

° METOJIJaMH BBIOOpA U pacyeTa anmnapaToB AJs OYMCTKH JO HEOOXOAMMOTO YPOBHS CTOYHBIX BOJI

Y Ta30BbIX BHIOPOCOB MPEANPUATHI XUMUYECKOW OTPACIIH.

3 Kpartkoe conep:kaHue JMCIHHUIITHHBI

1. Obwue sonpocwl

TexXHUKO-?)KOHOMHUYECKUI aHaau3 JeHCTBYIOIIUX M MPOEKTUPYEMBIX NpoMU3BOACTB. [loHsATHE 00
WHBECTUIIMOHHOM TNPOEKTHpoBaHWH. Pa3pl NMKiIAa NpoekTa. busHec-mman u ero pasgensl. Hayunele,
TEXHUYECKHE M TpOQecCHOHATbHbIE TPEOOBAHUS K IMPOEKTAaHTY. YUeT COLMAIbHBIX, MOJUTHYECKUX H
SKOHOMMYECKUX acCHeKTOB MpH pa3paboTKe IMPOEKTOB. DJIEMEHThl H300peTaTesibcTBa B TEXHUYECKOM
POEKTHUPOBAHUH, METO/Ib PA3BUTHUSI HABBIKOB H300peTaTenbCcTBa. MIHKEHepHBIN aHATIN3 U IPUHSATHE.

2. MemoObi mexHuKko-3KOHOMUYECKO20 AHAIU3A

HccnenoBanue onepanuii. LleneBas ¢yHkius. MHorokpurepuanbHas 3agada. [lonste o metone
HEONpPEIENEHHbIX MHOXHTenerd Jlarpanka. BapuanmoHHOE WCUHMCIIEHHE, JMHEWHOE, HEIUHEHHOE |
JMHAMH4YECKOe porpaMmmupoBanue. ONTHMHU3aLKs, KpUTEPUN ONITUMU3ALINH.

3. Ocobennocmu npumeHeHUus: UHICEHEePHO20 U MEXHUKO-DKOHOMUUECKO20 AHAIU3A OCHOBHLIX
npoyeccos XuMu4ecKko mexHono02uu

I'mppaBnuyeckne W THIPOMEXAHWYECKHE MpoLecchl. Pacdyer ONTHMaNbHBIX — JIMAMETPOB
TpyOonpoBoioB. Pacuer u BBHIOOpP HACOCOB, KOMIIPECCOPOB, BEHTHISATOPOB. Pacuer u BbIOOp (PUIBTPOB,
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[IUKIIOHOB, OTCTOWHUKOB, eMKOcTel. TemnooOMeHHbIe Tporiecchl U 00opynoBaHue. Pacder TermmooOMeHHON
anmapaTypel. MaccooOMeHHBIE Tpolecchl M ammapaThl. Pacuer MaccooOMeHHOM ammaparypbsl. Beioop
ONTUMAIILHBIX KOHTAKTHBIX AJIEMEHTOB C Y4€TOM HX 3(P(PEKTUBHOCTH M CTOMMOCTH, rabapUTOB armapara.
XuMuyeckue 1 OuoXxuMuyeckue peaktopsl. Pacuer u BeIOOp peakTopoB. OnTuUMH3aIMs 00beMa eTMHUYHOTO
peakTopa € YYEeTOM 3a/JaHHOM NPOM3BOJUTEILHOCTH INPOM3BOJACTBA, pAcCXOJOB Ha IE€pEeMELIMBaHUE,
TEr1I000MeH, MPOLEAYp 3arpy3KH U BHITPY3KHU.

4. Texnuueckuii npoekm Kax pazoein busHec-niana

Oranbl TexHuueckoro npoekta. Hayunoe obocunosanue TII. MudopmanimoHHast MoJeNnb TEXHOIOTHH,
aBTopckue npasa. [lonroroska k BeimoiHenuto TII. CoctaBnenue goroopa c 3akazuukoM. COOp UCXOIHBIX
JaHHBIX U cocTaBieHue Texuuueckoro 3aganus (13). 'ocynapcrBennsie cranaaptel Ha T3.CruHTE3 XUMUKO-
TEXHOJOTM4ecKoM cxeMbl mnpousBoactBa. Metoasl cuHTe3a XTC. Iloctpoenue  OI0K-CXEMbI
pou3BoIcTBa.MaTepuallbHBI U TEIUIOBOM OanaHchl Mpou3BOACTBA. Pacder (hoHIA MPOAOIKUTEIHHOCTH
paboThl. Pacuer 4acoBoil MPOWU3BOIUTENBHOCTH MO OjoKaM cxembl. Pacuer u mombop o6opynoBaHHs.
TexHOIOrMYeCKHi U KOHCTPYKIMOHHBIM pacdeT OCHOBHOTo o0opynoBanus. Ilogdop u moBepouHblil pacder
BCIIOMOTaTeNbHOTr0 000py1oBaHus. BbIOOp KOHCTPYKIIMOHHBIX MaTepuajoB. ['ocynapcTBeHHbIE CTaHAAPTHI
Ha BBINIOJIHEHUE YEepTeKeW 000py1oBaHUs. ANapaTypHO-TEXHOJOTMYecKas cxema Ipou3BojicTBa. Pacuer u
BBIOOp TPYOOIIPOBOIOB U apMaTypbl. KOHTpOJIb 1 aBTOMaTHU3aIMs MPOU3BOICTBA. Pelienus no oxpaHe Tpyaa
U TexHuke Oe3zomacHocTH. Paspabotka unctpykuuii. CtpourensHas yacte TII. Dxonoruueckas vacts TII.
[IpuHsTHE TEXHONOTMYECKUX pEHICHHH M0 MeToJaM OOe3BpeKUBAHUS, YTHIM3AIMK U MOBTOPHOIO
UCIIOJIb30BaHUS OTXOJIOB.

5. OpeanusayuonHulil nian Kak pazoen OusHec-niana

Onwucanue npeAnpusaTHs, TPUHATHE PEIICHUH 110 OPraHU3alMOHHO-TIPABOBOM opme. Y cTaBHOM (OHT
OPEINPUATHSI, MECTO pa3MelIeHHs NpeAnpuaTus. Muccus u uenu npeanpustus. OueHka odecneueHHOCTH
pecypcamu. Ilnan mnpousBojcTBa. Pa3zpaboTka oOpraHM3allMOHHOM CTPYKTYpbl, pacdeT YHUCJIEHHOCTH
nepcoHalia, MPUHIMIBI KaapoBoi monutuku. [IpuHsaTie mep no obecriedyeHno 6€30MacHOCTH TPEIPUITHS.
DKOJIOTUYECKUIT MEHEeKMEHT Ha mnpeanpuaruu. IlpencraBnenue npoaykuuu npeanpustsi. Ku3HeHHbIN
UK TPOAYKIHMH, aBTopckue mnpasa. [lmanuposanne HUOKP na mpennpustuu. OGecrnieueHue KauecTBa
npoaykiun. VMccnenoBanue pelHKa MPOAYKIUH. PazpaboTka MONMTHKY 1IEHOOOPa30BaHUs HA MPENPUATHH.
TakTudeckuii MapkeTUHT poAyKIKK. Pa3paboTka cxem TOBapOABIKEHUS, OpraHu3anus pekiaMol. Pucku Ha
Bcex (pa3ax muKia MpoekTa. BrIsBiIeHHE acCOPTUMEHTAa PUCKOB, UX MpoduinakTuka. OneHKa BO3MOMKHBIX
pa3mMepoB YOBITKOB ITPU MPOSIBIEHUU PUCKOB.

6. Qunancoswlll nIaH Kak pazoen ousHec-niana

3agaun (uHaHCOBOro mijaHa. Pacdyer moTpeOHBIX KamUTadbHBIX 3aTpaTr. Cxema (UMHAHCHUPOBAHMS
npoekTa. Pacuer mporHo3Horo 3KOHOMHYECKOT0 OajlaHca MPOU3BOACTBA. PacueT usaepxek Npou3BoACTBa Ha
CcTaguu HSKcruryatanuu. Pacuer ceOectommoctu npoaykuuu. OrmpeneneHue IeHbl MPOAYKIMH, pacyer
BBIPYYKH OT pealu3allud NOpoAyKUMU. PacueT BenWuyuHBI NpUOBLIM, NPUHIATHE pELIEHUH 1o ee
pactipenenenuto. OleHKa SKOHOMHUYECKOH COCTOSTEIBbHOCTH MPOEKTa: pacyeT pPEeHTa0elIbHOCTH, TOYKH
0e3yOBITOYHOCTH, CPOKA OKYITA€MOCTH.

4 O0beM yueOHOH TUCHMILINHBI

O0BbeM THCHHUILINHDBI
Buj yueOHoit padoThl Axan. | Actp.
3E
q, q,

Oo6masi TpyA0eMKOCTh TUCIHIIJIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,88 32 24
Jlexun 0,44 16 12
[TpakTueckue 3anstus (I13) 0,44 16 12
CamocrosiTesibHas padora 2,12 76 57
KonTakTHas camocTosTenpHas padora 512 0,4 0,3
CamocTosiTeTbHOE U3YUYECHHE Pa3/IeNIOB AUCITUILIHMHBI ' 75,6 56,7
Bua konTposs:
Bua uToroBoro KOHTpoJIA: 3adeT ¢ OLEHKOM
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AHHOTanus padoveil NPOrpaMmbl JUCHUIIIHMHBI
«KomMepuuanusanus u Tpancep HHHOBAMOHHBIX TEXHOJIOTHID»

1 Heab aAuCHUNIAHBI

[Iporpamma npucuumnabl  «Kommepuuanuzanuss U TpaHcdep HWHHOBAIMOHHBIX TEXHOJOTHII»
COCTaBJIeHA B COOTBETCTBUM C TpeOoBaHusAMU DenepaibHOr0 TOCYJapCTBEHHOTO 00pa30BaTEbHOTO
craggapra (®I'OC BIIO) mno HampaBneHuro moarotoBku OakamaBpoB 18.03.02 «Duepro- wu
pecypcocOeperamomue Mpouecchl B XUMHUYECKOM TEXHOJOTHH, HEPTeXMMHUH U  OHOTEXHOJOTHH,
PEKOMEHJALMAMH METOJNYECKOM CEKIIMM YYEHOrO0 COBETa M HAaKOIUIEHHBIM OIIBITOM IPENOJaBaHUs
JUCHUTIIMHBI Kadeapoll WHHOBAIIMOHHBIX MaTepUajoB M 3amuThl OT Koppo3un PXTY. Ilporpamma
paccunTaHa Ha U3y4EHHE Kypca B TEUEHHE OJHOI'O CEMECTPA.

VYyeOnas nucuuruinaa «KomMeprmanuzanus U TpaHcdep HHHOBAIIMOHHBIX TEXHOJIOTHIT» OTHOCHUTCS
K BapuaTuBHOW yacTu mpodeccronanpbHoro nukiaa (b1.B.JIB.07.02). M3yuenue AaHHOW IMCIMILTAHBI
Oa3upyeTcs Ha 3HAHUSIX OCHOB DKOHOMHUKH U YIIPaBJICHUSI, OCHOB PECYPCO- SIHEProcOepeKeHHsI, IPOLIECCOB U
anrnapaToB XMMHYECKOU TEXHOJIOTMH, OCHOB MEHE/KMEHTA U MapKETHHTa.

Henbto yueOHOM muctuminubel «Kommeprmanuzamnus U TpaHchep WHHOBAIMOHHBIX TEXHOJIOTHII)
SIBJIICTCS. TIPUOOPETEHUE CTYNECHTAMU TEOPETUYCCKUX 3HAHUW W MPAKTUYCCKUX HABBIKOB B 00JACTH
MPUMEHEHUS TPUHLHUIIOB KOMMEpPIHAINW3allud WHHOBAIIMOHHBIX TEXHOJOTHH W METOAOJOTHH TpaHcdepa
TEXHOJIOTHH, KOTOPBIC IO3BOJISIIOT HAXOIUTh 3(PQPEKTUBHBIC PEIICHUS 3a7a4 pealu3aliud HAayKOSMKHX
MIPOEKTOB.

3ajaund JUCHHUIUIMHBI — 3TO TEOPETUYECKass M TMpaKTU4YecKas TMOJrOTOBKA CTYIEHTOB B OOJACTH
pa3BUTHS MHHOBALIMOHHBIX TEXHOJIOTHI, KaK OW3HEC-TPOILIECCOB, IUIAHUPOBAHUS HAYUYHOU JESTeIbHOCTH Ha
BCEX 3TallaX MX XKU3HEHHOrO LIMKJIA JUISl C MTOJIy4E€HHUs pe3ysibTaTa — KOMMEpPLUAIN3alu IPOEKTa; U3y4eHHE
MPUHIIUIIOB TpaHc(epa WHHOBAIIMOHHOTO MPOEKTa, COCTaBlieHHuEe OM3HEC-TUIaHa U OleHKa d()PeKTUBHOCTU
NPHUHITHS PEIICHUH, BHEAPECHUE HWHHOBAIMOHHBIX TEXHOJIOTHH, OICHKAa 3(PQPEKTUBHOCTH pealln3aiun
MHHOBALIMOHHOTO TPOEKTAa; MU3YYECHUsS] METOJOJOTMU U QJITOPUTMA PETUCTPALUU pPEe3yJIbTAaTOB HAyYHOU U
WHHOBAIIMOHHOM JI€ATEIbHOCTU C JaJbHEUIIUM €ro BHEAPEHHEM B XO3SMCTBEHHYIO JCSITEIbHOCTHIO;
U3y4eHUE MPUMEPOB MPAKTUUECKON pealli3alii METO10B KOMMEPIIHAIN3alluy U TpaHc(epa MHHOBAIIHOHHBIX
IIPOEKTOB.

Kypc «Kommeprmanuzanus u TpaHcdep HHHOBAIIMOHHBIX TEXHOJOTHI) YUTACTCS B 8-M CEMECTpe U
3aKaHYMBAETCS 3a4€TOM C OLIEHKOM. KOHTpOIb ycneBaeMOCTH CTYJIEHTOB BEAETCS MO MPUHATONW B
YHUBEPCUTETE PEUTUHIOBON CUCTEME.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIHIICS 10JI5KEeH::
IIK-1.1, I[IK-1.2, TIK-1.3, T1K-4.1, TIK-4.2, T1K-4.3, TIK-5.1, T1IK-5.2, ITK-5.3

3 KpaTkoe coaep:kanue QU CHUNITUHBI
Mopyas 1. BBenenue
Ocnoguble noHsATusa auctumuiiabl: HUP u OKP, naHOBammm, HoBaIiuu, MHHOBAIIMOHHBIHN MTPOEKT, ’KU3HEHHBIN
IIUKJI, OCHOBHBIE TMOKa3aTelu U OW3HEeC-TPOIEeCChl MHHOBAIIMOHHOTO MPOEKTHI, CTaauu, KiIaccuuKaims,
TUTIOJNOTHUSA. Pe3ynpTaThl MHTEIUIEKTYaTIbHON JESITENHHOCTH: MATEHT Ha M300peTeHHEe, HOy-Xay, alrOpUTM
CO3/IaHHUS, TIOJIOKEHUS U TIPOIIECC CO3TAAHMS U MOIEPKKHU B XO35IIICTBEHHOM CYOBEKTe, OTyYeHUe MPUObLIH,
HOPMAaTHBHBIE aKTBhl.

Mopayas 2. KomMmepunaan3anus HHHOBALMOHHBIX TEXHOJIOTMl B COBPEMEHHOI IKOHOMUKE

HTH. CucremHass »5KOHOMHMKAa M OKOHOMMUEcKas cucTeMma. Tumnosnorus. OTKpbITHE HWHHOBALUHU.
KnuentoopuentupoBannocts. Onpenenenue poiaka. Kimaccuduxaius pelHKOB. 3HaHUE Kak ABMXKYIIas cuja
BBICOKOTEXHOJIOTUYHBIX PBIHKOB. MapKETHUHIOBasi CTpaTervs pa3BUTHSA KOMMEPLMAIA3ALUU TEXHOJIOIHM.
Texnonornueckue Oapbepsl. IlponBuxkenue pazpadoTok. I'ocyrapcTBeHHOE PEryIMpOBaHUE U MOJAEPHKKA.
AHanu3 pe3ynabTaTOB IPOTHO3UPOBAaHUS pa3BUTUS TeXHONOrwi. MupoBasg »skoHomuka. llonarue
SKOHOMHYECKHMX OTHOWEeHuA. OmnpeneneHue «Me303KOHOMMKa». DbH3Hec-Molenu W ONTHUMHU3ALMS
MHHOBALIMOHHBIX TEXHOJIOTHMA.

MO}_Iy.]'IL 3. HpaKaneCKne ACMEeKThl KOMMEpPIHAJIU3ANUH WHHOBAIIUJIHHBIX TEXHOJIOTHi
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Tpancdep TeXHOTOTHIT ATTOPUTM H PETIIAMEHT HAMCAHUS OM3HEC-TNIaHA HHHOBAIMOHHOTO MPOEKTA.
®dopcaiiT-ucciaenoBanus. Pabora ¢ skcrnepraMu. DKCIepTHBIE TPymIbl, 0a3bl. Cteiikxonaep. denepanbHbIN
3akoH 172-®3. IToxxoapl K NPOTHO3MPOBAHMIO PA3BUTHUS INPOU3BOACTBEHHBIX KOMILIEKCOB. MeTonuka
MOCTPOCHUS TEXHOJOTHUECKHUX JOPOXKHBIX KapT. AJroput™M pa3paboTku. Meroanka KOMOWHUPOBaHUS
npoueayp (GopMHUpOBaHUS TEXHOJOTMYECKUX JIOPOKHBIX KapT. TexHojmormveckue IiaaTopMbl U
TEPPUTOPUATbHBIE THHOBAIMOHHBIE KJIACTEPhI: UCTOPHS BOBHUKHOBEHHUS, OCHOBHBIE ITPUHIUIIBI, MUPOBOW U
OoTeueCTBeHHBIN ONBIT. [loHATHEe OeHuMapkuHTra. Poccuiickuii 1 3apyOeKHBIN OIBIT, BUIBI, METOABI OIICHKH
s dexTuBHOCTH, pazBuTHE peruonos. PPUN.

4 O0bem yueOHOH THCHMILINHBI

O0BLeM TUCHHUILTNHEI
Buna yueOHoii padoThl Axan. | Acip.
3E
q, q,

O01as TPYA0eMKOCTh IUCIUTITHHBI 3 108 81
KonrakTHasi pa6oTa — ayJuTOPHBIE 3aHATHS: 0,88 32 24
Jlekuun 0,44 16 12
[Tpaktnueckue 3anstus (I13) 0,44 16 12
CamocrosiTesibHas padoTa 2,12 76 57
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3

2,12
CamocTOsITeIbHOE M3YUCHHE PA3/IeNIOB AUCITUILIMHBI 75,6 56,7
Bujx koHTpOJIS:
Bu1 H”TOrOBOr0 KOHTPOJIS: 3ader ¢ OLEHKOMH

AHHOTANUsA padoyeid MPOrpaMMbl JUCUUILIIMHBI
«ConpsizkeHHbIEe MeMOpPaHHbIE MPOLECCHI»

1 Heap aucuuminHbl — GOpMUPOBAHKUE 3HAHUM M PEIICHUs HAYYHBIX M MPUKIAAHBIX 3a7ad 10
pa3paboTKe U peau3aliyi SHEPTO- U PECypCOCOEPEKEHUsI MyTEM MHTETPALUA COTPSHKEHHBIX MEMOpPaHHBIX
MPOIECCOB, M TPAIUIMOHHBIX IMPOILIECCOB pAa3AENeHUs] B XUMHUYECKOW TEXHOJOTUH, HEPTEXUMHUU U
OMOTEXHOJIOTHUH.

2 B pe3yabTare N3y4eHHs IMCUMILIHHBI 00y4AI0MIMIACH 10JI2KEeH:

Obnadams CleyOUMMA KOMIIETCHIIUSIMHA U UHIAMKATOPAMH MX JOCTHKCHHUS:

ITK-1.1; TTIK-1.2; TIK-1.3; TIK-4.1; T1K-4.2; T1K-4.3; TIK-5.1; TIK-5.2; TTIK-5.3.

3nameo:

° MIPUHITUIIBI pa3paOOTKU MPOIIECCOB U TEXHOJIOTHYECKUX CXEM;

° cnenu(puKy KOHCTPYKIIMIA anmnapaToB U YCTAaHOBOK;

° BJIMSIHHE TEXHOJIOTMYECKUX MapaMeTPOB HA TEXHUKO-3KOHOMHUYECKHUE XapaKTEPUCTUKH;

Ymemn:

° 000CHOBAaHHO BHIOMPATH PAITHOHAIbHBIE TEXHOJIOTUUECKHE MPOIIECCHI,

®  PAcCUMTHIBATH ANMapPaThl U TEXHUKO-3KOHOMUUYECKYIO 3D PEKTUBHOCTD;

Braoemw:

® HaBBIKAMHU Pa3pabOTKU TEXHOIOTUYECKUX CXEM.

3 Kparkoe coaep:xaHue TUCUMILIAHBI

Paszoen 1. Ilepsanopayus (ucnapemnue uepez memopany).

Tepmunonorus. Wcropust pazButus. OOmirie NpUHLIUIBI pa3paOOTKU. 3aiadyu pa3feseHus, TUIbl 1
CrocoObl MPOBENEHHUS, BapUAHTHI ammapaTypHoro odopmieHus. XapaKTepucTUKU dPPeKTUBHOCTU
paznenenus. [lpuHIUOBEl BEIOOpa MeMOpaH M MaTepuajoB I MEMOpPaH W CIOCOOBI UX MOAM(UKAIIIH.
Mexanu3m u paxkTopsl, onpeaensomue 3QpPeKTUBHOCTD pa3IeJeHHs: TPUPOJIA U COCTAB Pa3AEIIEMON CMECH;
TeMIlepaTypa; TOJIIMHA MeMOpaHbl, BHeNTHEAN(D()Y3HOHHBIE COMPOTUBIICHUSI U OCTATOYHOE JaBJICHHUE IO/
MeMOpaHOii. MeToAbl WCCIIEIOBaHMS W pacueTa, MPUMEphl MPAKTUYECKOTO MPUMEHEHHS U UX aHalu3,
TEXHUKO-D)KOHOMUYECKUE TTOKA3aTEIIH.
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Pa3zoen 2. Membpannas oucmunnayusi.

Tepmunonorus. Vcropust pa3Butus. XapakTepucTUKH 3G(OEKTUBHOCTH pasneieHus. BapuanTsl
peanu3alii U UX COIMOCTaBieHHE. MeMOpaHbl: MaTepHajbl M CIIOCOOBI MOJYYEHHUs; CTPYKTypa IIOp.
Mexann3m. @akTopsl, ONpeAEIAOIUE THIPOJUHAMUYECKAN U TEITIOBOM PEKUM B HAIIOPHOM U APEHAKHOM
KaHajax, TEIJI0O — U MacCOIlEpeHOC 4Yepe3 MeMOpaHy: AaBJIEHHE, TEMIEpATypa, MpUpoAa U KOHLEHTpaLus
paszensieMoil  KHAKOCTH (KanmWJUIApHbIE SBJEHMSA); IIOBEPXHOCTHO-aKTHBHbIE BellecTBa. MeToabl
UCCJIEIOBAHNS U pacyeTa, PUMEphl NIPAKTUUECKOrO0 NPUMEHEHHSI U UX AHAIIN3, TEXHUKO-DKOHOMUYECKHE
IIOKa3aTeIH.

Pazoen 3. Membpannwiii kamanuz (MK) u memobparnnvie peakmopuot (MP).

Tepmunonorus. Knaccudukanms. Hcropus paszsutuss MK. Tumbl MeMOpaHHBIX KaTalu3aTOpPOB:
MOHOJIUTHbIE; METAJIIMYECKUE MEMOpaHbl; OKCUHbIE MEMOpaHbl, HOH-IPOHULIAEMbIe MEMOPAHBI; TOPUCTHIE,
[ICOJIMTHBIE MEMOpaHbl; KOMIIO3UTHBIC; CHUCTEMbI KaTtaim3zatop — wmemOpana. Koncrpykumum MP: c
METAJUINYECKUMU MeMOpaHaMH; ¢ METaJJIOCOIepKalluMU MEMOPAHHBIMU KaTaau3aTOpaMu Ha Pa3JIMYHbIX
HocuTelsiX. IIpenmyinecTsa npoBefeHUsT KaTaauTUYeCKUX peakuuid B MP. Peakuuu ¢ ucCnoiab3oBaHuEM
MEMOpPaHHBIX KaTaJlu3aTOpOB: TIHIPUPOBAHME U JIETMIPUPOBAHHUE; MPOLECCHl IMOIYYEHUS BOAOpOAA -
KOHBEpPCHsSI BOJSHOTO Ta3a; MapoBOM puU(OPMHUHI MeETaHa; CyXoil pudOpMUHT MeTaHa;, HaplUalIbHOEe
OKHCJICHHE METaHa; MapoBOM PUGOPMHHI METaHOJAa; OKHCIMTEIbHBIM MapoBOil pu(OPMUHI METaHOIA;
napoBoil pudopmuHr stanona. Metoael uccienoanuss MK u pacuera MP. Ilpumepsl mpakTHueckoro
npuMeHeHns MP u ux aHaims, TEXHUKO-9KOHOMHYECKUE TIOKA3aTEIIH.

Pazoen 4. Membpannwlii 6uopeaxmop.

Tepmunonorusa. CnocoObl peanuzaiuu. JMHamMMKa pa3BUTUS U CYIIECTBYIOLIEE MOJOXKEHHUE.
[punnun padotsl. MemOpaHHbIE MaTepUabl U UX CBOMCTBA. T€XHOJIOTMYECKHE ACTIEKThI: CHUKEHHE BIUSAHUSA
KOHIIGHTPALlMOHHOW  IMOJIIpU3allii; IPOMBIBKA/OYMCTKA UM  XMMHYECKas pereHepanuss MeMmOpaH;
PEKUMBI/PETIIAMEHTHl Pa0OTHI; CIIOCOOBI ONTHUMH3ANUU. [IpuMepsl TEXHONIOTUYECKHX CXEM, MX aHalu3 U
pacuer.

Pazoen 5. Membpannvle konmaxkmopeoi.

Tepmunonorus. Mcropus pazsutus. OkcureHatopsl KpoBH. MeMOpaHHbIE OKCUI€HATOPBI: TEKYIee
COCTOSIHUE ¥ MEPCIIEKTUBBL. MeMOpaHHbIE KOHTAKTOPBI: T'a3-KUAKOCTh; )KUAKOCTB/’KUIKOCTD; C H3MEHEHUEM
¢a3. [Ipumepbl TEXHOJIOIMUECKUX CXEM, UX aHAJIU3 U PacyerT.

Pazoen 6. Tonnuenvie snemenmuot (T).

OcCHOBHBIE HCTOYHMKM DJHEPIUU. XHUMHUYECKHE HCTOYHMKM TOKa, TD: IIeIouyHBIE; C MNPSAMBIM
OKHUCJICHHEM METaHoJja; C 3JEKTPOJIMTOM M3 pacijiaBa KapOoHaTa JUTHS M HaTpus; GpocopHOKUCTBIE; C
IPOTOHOOOMEHHONH MeMOpaHoO#; oOpaTUMble; C TBEPABIM 3IIEKTPOIUTOM. MemOpaHbl U MeMOpaHHbIE
matepuaibsl. Chepbl IPUMEHEHUS, TEXHUKO-D)KOHOMUYECKUE ACTIEKTHI.

4 O0beM yueOHOH THCHHMIINHBI

O0bem TMCHHUIIIMHBI
Buj yueOHoii padoThl Axan. | Actp.
3E
4. u.
O0mas Tpya0eMKOCTb AUCHUIIIMHBI 3 108 81
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlexun 0,44 16 12
[Mpaktuyeckue 3ansatus (I13) 0,89 32 24
CamocrosiTesibHas padora 0,67 24 18
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLUIIIMHBI 0,67 24 18
Bua konTposs:
IK3aMeH 1 36 27
KonrtakTHas paboTa — MpOMEeXyTOUHAST aTTECTAIHS 0,4 0,3
1

ITonroroBka K SK3aMeHY. 35,6 26,7
Bua UTOroBOro KOHTpOJIA: IK3aMeH
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AHHOTanus padoveil NPOrpaMmbl JUCHUIIIHMHBI
«TexHoJIOrMs 3aIMTA OT KOPPO3UN»

1 Heab AMCHUNIMHBI — TPUOOpETEHNE CTYICHTAMH 3HAHUN JIs1 petieHus Tpo(hecCHOHANBHBIX 3a/1a4
B 00JacTu pecypcocOeperaronmx pemeHnid mpu BbI0Ope KOHCTPYKIIMOHHBIX MAaT€pPHAOB M 3alUTe HX OT
KOpPpO3UH, OCBOEHHUE IMPHUHIMIIOB BHIOOpAa MaTepuajoB M CHOCOOOB MX 3alIUThl B KOHKPETHBIX YCIOBUMN
IKCIUTyaTaI|H.

2 H3ydeHue IUCHMILUVIMHBI HANPABJEHO HAa mNpuoOpeTeHHe CJAEAYIIIMX KOMIETEHUHHA H
HHIMKATOPOB UX JOCTHKEHHS:

IIK-1.1; T[IK-1.2; IIK-1.3; [IK-4.1; [IK-4.2; [IK-4.3; [IK-5.1; IIK-5.2; [IK-5.3

3namy:

- o0mIKe CBeIeHUS O COCTOSIHUU M U3MEHEHUN CBOWCTB KOHCTPYKIIMOHHBIX MaTepUAJIOB;

- OCHOBHBIE HCTOYHMKM KOPPO3MOHHOT'O BO3JCHCTBHS HAa KOHCTPYKIIMOHHBIE MaTEpHasbl, HUX
KAYeCTBCHHBIC U KOJMYECTBECHHBIC XapaKTEPUCTHKH, METOJBI U CIOCOOBI MPOTHO3MPOBAHUS HAJICIKHOCTU
000py/10BaHUs U MOCIEICTBUNA KOPPO3UOHHOTO BO3/ICHCTBHS;

- PAa3HOBUAHOCTH M Ha3HAYCHUE TATbBAHNYECKUX METAJUTMUECKUX ¥ HEMETAJUIMYECKUX MMOKPBITUI;

- 0011I1e 3aKOHOMEPHOCTHU AJIEKTPOOCAKICHUS METAIIJIOB,

- crocoOBI 3aLIUTHI OT KOPPO3UH METAIUTMYECKHX M HEMETAJUIMIECKUX MaTEPHUAIIOB;

Ymemns:

- 000CHOBaTh KOHCTPYKIMIO ammapara ¥ KOMIUIEKC MEpPONPHUSATHHA IO 3amuTe 000pyIoBaHUS U
TPAHCTIOPTHBIX KOMMYHHKAIIUI OT KOPPO3HOHHOTO BO3/ICHCTBUS OKPYKAIOIIEH CPEIbI;

- BBIOMPATH ONTUMAJIBHBIE METOBI TPOTUBOKOPPO3MOHHOM 3aIIUTHI;

- pa3paboTaTh KOMILIEKC MEPOIPHUSITHIA 10 3aIIUTE METAIIIIOB OT KOPPO3HH;

- AQHWIM3HPOBATh (DHU3UKO-XUMHUYECKHE U (PH3UKO-MEXaHUYECKHE CBOWCTBA TOKPBITUH, WX
KOPPO3UOHHYIO CTOMKOCTH U 3aIIUTHYIO CIIOCOOHOCTb;

- MoAOMPaTh TUIT TOKPBITHH [Tl KOHKPETHBIX TIeIIeH;

Braoemy:

- Pa3IMYHBIMH CIIOCOOAMU 3aIUTHl MATEPHATIOB OT KOPPO3HOHHOTO pa3pyIICHUS;

- JIaHHBIMH, TIO3BOJISIIOLUIMMH BBIOpaTh HEOOXOAMMOE OOOpYJOBaHHE M KOPPO3MOHHOCTOUKHIA
MaTepHai JUIsl €r0 H3rOTOBJICHHUS;

- METOJIaMHU OLIEHKH KOPPO3MOHHOTO MOBEJIEHUSI MAaTEPUAIIOB M MOKPBITUH B KOHKPETHBIX YCIOBUSIX
IKCIUTyaTaIuH,

- HaBBIKAMU MHTEHCU(PHUKAIIUH MPOIIECCOB AIIEKTPOOCAKICHUS METAIIJIOB U CIUIABOB.

3 KpaTkoe coaepikanue TuCHUNIHHBI

Paszoen 1. Beeoenue. Payuonanvroe NPOMUBOKOPPOIUOHHOE KOHCMpyuposatue.
lIpomusoxopposuonnoe necupogarue

Knaccudukanus u 0630p METOIOB 3aIIMTHI METANIOB OT KOPPO3UU M 0OOCHOBaHME BhIOOpa MeTOAa
3aIIHTHI.

3amuTa MeTasuia OT KOPPO3UU Ha CTaUU MPOSKTUPOBAHUS U M3TOTOBJICHUS.

[ToBbIlIEHHE KOPPO3MOHHOW CTOMKOCTH MeTajla IMyTeM HW3MEHEHUs (Qu3ndeckoro u (¢a3oBOro
cOCTaBa: MPOTUBOKOPPO3MOHHOE JIETMPOBAHUE, TPOTUBOKOPPO3MOHHOE padMHUPOBAHUE, TEPMOOOPAOOTKA.

Pazoen 2. 3awuma om xopposzuu obpabomkou cpeowvi

VY naneHnue arpecCUBHBIX KOMIIOHEHTOB, TOHIKEHUE KOHIICHTPAITUH OKUCTUTENEH

Wuruburopsr  kopposuu. OmpeneneHue, KiacCHUKAIUsa, MEXaHH3M JICHCTBHS (MEXaHHU3M
MacCUBAIlMM W WHTUOMPOBAHMSA) MU OONACTH NPUMEHEHUS HWHTUOUTOPOB Kopposuu. Heopranmueckue
UHTHOUTOPHI KOppo3uu. OpraHndeckue WHTHOUTOPHI KOPPO3WH, BKIOYAs KOHCUCTCHTHBIC CMa3KH W
UHTUOUTOpHl TpaBieHus. Jleryune (mapo-dasHble) HHruOUTOphl. OlEeHKa S(PPEKTUBHOCTH JEHCTBHS
WHTUOUTOPOB (3alTUTHBIN d(PdeKT).

Konceppanus merammnyecku uzfaenuidt. Cpenctsa U MeToAbl KOHCEPBAIIUU.

Heaspanmst. O6paboTka X0JI0IHOM U TOpsideit BobI. [loroToBKa BOIBI /TSl TAPOBBIX KOTIOB. MeToabI
IPOTHUBOKOPPO3MOHHOI 00pabOTKH KOTJIOBOW BOJIBL.

Pa3zoen 3. Dnexmpoxumuueckasn 3awuma

Karoanast snexTpoxuMuyeckas 3amuTra.

Karomnas 3amuTa OT BHEIIHEr0 HCTOYHUKA TOKa. KaToHO-IpOTEeKTOpHAS 3alIHTA.
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AHOJHAs 3JIEKTPOXUMHUYECKas 3aluTa. AHOJHAs 3allUTa OT BHEIIHET0 MCTOYHMKA TOKAa. AHOIHO-
MIPOTEKTOPHAs 3allMTA.

Pa3zoen 4. 3awumnvie noxpoimust

Mertannnueckue mokpbiTus. Kriaccudukamus 3alluTHBIX MOKPBITHH. MeToasl MOdTy4eHHs.
OrnpezenieHne 3alllUTHOM CHOCOOHOCTH W KOPPO3MOHHOM CTOMKOCTH MOKPBITUNM. BHIBI MeTamIm4ecKux
NOKpeITH. [IoAr0TOBKA MOBEPXHOCTHU NEPET HAHECEHUEM METAININYECKUX MOKPBITUMA. [{[MHKOBBIE TOKPBITHSL.
Kaamuesbie nokpeitust. Hukenesbie mokpeiTus. Meanbie nokpbitus. OOBSHHbBIC MTOKPHITHS. KOHBEpCcHOHHBIE
MOKPBITUSI. XpOMaTUpOBaHUE (OIMHKOBAHHBIX M KaJIMUPOBAHHBIX MOBepxHOcTel). OKCUANpPOBAHUE CTANIN
(Boponenue). OxcugupoBanue amomunus. Pocharupoanne. Hemeraminueckue nokpbitusi. Hanecenue
JJTAKOKPACOYHBIX IOKpbITHM. HaHeceHue IMOKPBITMM W3 IOPOILIKOB, CYCIIEH3UW WM KUAKUX KOMIIO3HUIIMM.
JlakokpacouHble U MOJIUMEpHbIe MOKphITUA. Hanecenue mokpsituii 3 nucroB (Ilnakuposanue, pyrepoBka
JUCTOBBIMH MOJMMEPHBIMHU MaTepUaIaMu).

4 O0beM yueOHO JUCUMIITIMHBI

O0BbeM JUCHUIIINHEI
Buj yueOHoii padoThI Axax, | Acip.
3E
q. q.

Oo6mas TPyA0eMKOCTh TUCIHIIJIHHBI 3 108 81
KonrakTHasi padoTa — ayAuTOPHBIE 3aHATHSI: 2,67 48 36
Jlexun 0,44 16 12
[Tpaktuyeckue 3anstus (I13) 0,89 32 24
CamocrosiTesbHasi padoTa 0,67 24 18
CamocTOsITeIbHOE M3YUCHHE PA3/IeNIOB AUCITUILIMHBI 0,67 24 18
Bujx koHTpOJIS:
IK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAsI ATTECTAIIMS 1 0,4 0,3
[ToAroToBKAa K SK3aMEHY. 35,6 26,7
Bu1 HTOrOBOr0 KOHTPOJIS: JK3aMeH

AHHOTaus padoyeil NPporpaMMbl M CHHUIIJIMHBI
«J/Ia0opaTopHbIil NPAKTHKYM 10 MeMOPAHHON TEXHOJIOTHID)

1 Iegp AUCOMIVIMHBI — Pa3BUTh IPAKTUYECKHE HABBIKM HKCIIEPUMEHTAJIbHOTO MCCIIEN0BAaHUS
XapaKTepUCTHUK MEMOpaH U OCHOBHBIX MTapaMeTPOB MEMOPaHHBIX MPOIIECCOB B 3aBUCUMOCTHU OT TpeOOBaHUM
KOHKPETHOU cepbl IPUMEHEHHUS, KAUEeCTBY KHMJKUX U Ta3000pa3HBIX TEXHOJIOTMUECKUX CPel.

2 B pesyabrare udy4eHusi AMCUUIIMHBI 00y4aIOLIUICH JOJIKEH:

Obnadamye cleayoMUMU KOMIIETCHIIMAMHU ¥ HHAUKATOPAMH UX TOCTH)KEHUS:

[IK-1.2; TIK-1.3; T1K-4.1; TIK-4.2; [1K-4.3; I1K-5.1; T1K-5.2; TIK-5.3; [1IK-2.1; I1K2.2; [1K-2.3; TIK-
3.1; TIK-3.2.

3nameo:

- Metoauky aHanu3a J1e()eKTOCKOIUI0 MEMOpaH:

- MeTronuku ncciae1oBaHus XapaKTePUCTUK MOPUCTOCTH MEMOPaH;

- Meronuku wuccienoBaHUsS TMapamMeTpoB (QuIbTpoBaHMA — KoylouaHoro wunHzaekca (KI) u
MoauduUIpoBaHHOTO HHAEKca 3arps3Henus (MFI).

- MeTonuKy 3KCHEpPUMEHTAIbHOTO HCCIIEJOBAHMS SIBICHUS KOHLEHTPALMOHHOM MOJSpHU3alMM Ha
npuMepe npoiiecca yabTpapuibTpari.

- Meroauky ompeneneHuss Ko3()QUIMEHTOB TNPOHUIAEMOCTH U (AKTOPOB  pa3/eieHus
ra3zopas/ieJIMTeNbHbIX MEMOpaH

- MeToaukn 3KCEpUMEHTAIBHOTO ONPEEIICHNS BIMSIHUSL OCHOBHBIX TEXHOJOTMYECKUX MTapaMETPOB
(maBiieHME, TEMIIEpaTypa, KOHIIEHTPAITHs ) Ha MIPOIIECChl: 00paTHBIN 0CMOC, HAHO(MUITLTPAIKs, HOHHBII 0OMEH,
nepBamnopanus, MeMOpaHHasi IUCTHIUIALNS, pa3/iefIeHHEe T'a30B.

Ymemn:
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- IJITAHUPOBATH IKCIIEPUMEHTHI C IEJIbI0 MUHUMU3AINHA UX HEOOXOIMMOTO KOJMYECTBA. ;

- OCYIIECTBIIATh 00PabOTKY pe3y/IbTaTOB C IEJBIO MOJYICHUS HEOOXOIUMBIX KOPPEIISIIHIA;

- OIICHUBATH OIpeaestonre (GakToOphl U CTETICHb WX BIUSHUS HA MeMOpaHHBIN TIPOIIeCC.

Bnaoemn:

- MeToiaMu KOJIMYECTBEHHOTO aHAIM3a OCHOBHBIX TIPUMECEH, COACPIKAIUXCS B UCXOTHBIX KUIKUX U
ra30BBIX CMECSX U IPUEMaMH OLICHKH JJOCTOBEPHOCTH aHAJIN3a;

- DKCIIepUMEHTaIbHBIMUA METOJJAMH HCCIICTOBAHHUS

- 1e(eKTOCKOINHU, XapaKTePUCTHK IMOPUCTOCTH, 3aJICP)KUBAOIICH CIIOCOOHOCTH (CEJICKTUBHOCTH) U
yIIeIBHON MPOU3BOIUTEIIBHOCTH MEMOpPaH, KO3 GHUITUESHTOB pa3e/iCHHUS.

- MeToAaM# 00PaOOTKHU PEe3yabTATOB IKCIIEPUMEHTOB C IIEIIBIO TIOTYUYSHUS KOPPEISIIIHA, HEOOX0IUMBIX
JUISL pacdeTa MeMOpaHHBIX TPOICCCOB.

3 Kpartkoe coaep:xaHue TUCHUILUIUHBI

[Tepeuens 1ab0paTOPHBIX PaOOT:

3.1. lepexTockomnus MemOpaH, OCHOBaHHAasi Ha MeToie « TOUKH IMy3bIpbKay;

3.2. UccnenoBanue NOPUCTOCTH MEMOpaH:

«CpenHuil paguyc nop»,

«Pacnpenenenue mop mo pazmMepam»

3.3. ITapamerpsl punsrposanus (K1) u (MFI).

3.4. Konuenrpanuonnas nossipusanus (KIT) B mporecce ynprpadunstparun (YD)

3.5 H3ydeHue u pacuer MEeMOpPAHHOTO pa3[elieHHs BO3AyXa C HCIOJIb30BAaHHEM MOJYIS ILIOCKO-
napayieIbHOTO THIIA

3.6 BausiHue OCHOBHBIX TE€XHOJOTHUYECKHUX MapaMeTpoB Ha 3(P(GEKTUBHOCTH MPOILECCOB pa3/eIeHUS
BO3/IyXa C UCIOJIb30BAHUEM MOAYJIS MOJOBOJIOKOHHOTO THUIIA

3.7 Onpenenenuie Ko3hGUIUESHTOB MPOHUIIAEMOCTH U (PAKTOPOB pa3fesieHus] U30TPOIHBIX MIICHOK U
ACCHMETPUYHBIX TIOJIOBOJIOKOHHBIX MEMOpaH

3.8 CpaBuenue 3(pdekTHBHOCTH HAHOMUIBTPAIMUM U OOPATHOTO OCMOCA B 3aJa4ax OYHMCTKH BOJ
Pa3IMYHOTO COCTaBa

3.9 M3yueHue BIUSIHUS OCHOBHBIX TEXHOJOTHYECKHX MapaMeTPOB Ha MPOIECC 0OpaTHOTO ocMoca

3.10 Uzydenue u pacyeT mpoiiecca HOHHOTO OOMEHa MPU OYUCTKE BOJIBI

3.11 Uzydenue u pacyeT mporueccoB NepBarnopaud 1 MEMOPaHHOU TUCTHILISIIHH

4 O0bem yueOHOH TUCHMILINHBI

O0beM TMCUMTLTHHBI
Buj yueOHoit padoThl Axan. | Actp.
3E
u, q,

Oo0masi TpyA0eMKOCTh TUCIUIIJIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBIE 3AaHATHS: 0,89 32 24
JlaGopaTtopusie padoTs (JIP) 0,89 32 24
CamocrosiTesibHas padora 2,11 76 57
KonTakTHas camocTosTensHas padora 511 0,4 0,3
CamMocTosATeIbHOE U3YYEeHHE Pa3AesIOB IUCIUIIIMHbI ' 75,6 56,7
Bua konTposs:
Bu1 UTOroBOro KOHTPOJIA: 3ayer ¢ OLEHKOI

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHbI
«JIabopaTopHbI NPAKTUKYM 110 MHHOBAIIMOHHBIM MaTepHaaam)

1 Heab AMCHMIVIMHBI — NPHOOpPETEHHE CTYACHTAMH 3HAHMWA Ui OOOCHOBaHMS M peau3aliu
pemieHuid Tpu BbIOOpPE KOHCTPYKIIMOHHBIX MAaTepuaioB IpPHU HU3TOTOBICHMM U 3alllUT€ OT KOPPO3UH
000pyIOBaHUSI XUMUYECKUX ITPOU3BO/ICTB.
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2 M3ydyeHue NUCHUILUIMHBI HAMPABJIEHO HA NpPHOOPeTeHHE CJEAYHIIUX KOMMNETEHIHH U
HHIMKATOPOB UX JOCTHKEHHS:

[IK-1.2; TIK-1.3; T1IK-4.1; T1K-4.2; T1K-4.3; TIK-5.1; I1K-5.2; I1K-5.3; I1K-2.1; I1K2.2; T1K-2.3; TIK-
3.1; I[IK-3.2.

3name:

- 00IIMe CBEJICHUS O COCTOSIHMHM M M3MCHCHHH CBOMCTB KOHCTPYKIIMOHHBIX MAaTEPHAJIOB B YCIOBHSX

XUMHUYCCKHX ITPOU3BOACTB;

- OCHOBHBIC HCTOYHUKHU KOPPO3UOHHOI'O BOS,Z[GP'ICTBPIH Ha KOHCTPYKIHWOHHBIC MaTEpHaJIbl B YCIOBUAX
XUMHYCCKUX ITPOU3BOACTB, NX KAUCCTBCHHBIC N KOJMYCCTBCHHLIC XapPAKTCPUCTUKH, MCTOAbI U CIIOCOOBI
IIPOrHO3UPOBAHUA HAACKHOCTU XUMUUCCKOI'O O60py,HOBaHI/I5[ u HOCJ'ICI[CTBI/Iﬁ KOPPO3MOHHOTO BOSHeﬁCTBHH;

- MCTOJBI 3allIUTHI OT KOPPO3UH,

- (puBMUeCKHiA CMBICIT TIPOIECCOB, MPOTEKAIOMINX HA AIEKTPOIAX.
Ymems:
- OIICHUTH XapakTep BIUSHHUS OKPYXKAIOIIEW WJIM MPOU3BOACTBEHHON Cpelbl Ha 3aKOHOMEPHOCTH

TE€4YEHUsI KOPPO3UOHHBIX IPOLIECCOB;
- ONPENENATh HAa OCHOBE SKCIIEPUMEHTAJIBHBIX MCCIEAOBAHUN M JUTEPATYpPHBIX JIAHHBIX TOKU U
MOTEHIMAJIbl KOPPO3UH, TI0KA3aTeNIN KOPPO3UH;
- pa3paboTaTh KOMIUIEKC MEPONIPUATUHN IO 3aIUTE METAIJIOB OT KOPPO3UH;
- IPOU3BO/IUTH OLIEHKY KOPPO3HOHHOM CTOMKOCTH MaTepHalIOB B arpECCUBHBIX Cpeax.

Braoemy:
- Pa3IMYHBIMH CIIOCO0AMU 3alIUTHl MATEPUAIIOB OT KOPPO3UOHHOTO Pa3PYIICHHUS,

- JaHHBIMH O KOPPO3HOHHBIX XdPAKTCPUCTHKAX MCTAJIJIOB U CILJIABOB;

- JIaHHBIMH, TII03BOJIAIOUIMMU BbIOpaTh HEOOXOAMMOE OOOpYAOBaHHME M KOPPO3MOHHOCTOMKHIA
MaTepua JUisl €ro U3rOTOBJIEHUS.

3 Kpartkoe coaep:xaHue TUCHUILIHHBI

Pa3neu 1. Teoperuueckue 0CHOBBI KOPPO3MH

3HayeHue, LeNu U 3aa4i AUCUHUIUIMHBI. COBpEMEHHOE ONpe/ieleHue KOPPO3UH M CONPOTHBIICHUS
MaTepuayioB. 3HaueHne 60pbObI ¢ Koppo3ueil. OCHOBHBIE pa3/iesibl U MOHATHS TuctuITuHbl. Kiaccudukanus
BUJOB pa3pylI€HUs MaTepUuaJoB IIOJ JAECWCTBHEM AarpeccuBHBIX cpeld. KoianmdecTBeHHas OlEHKa
KOPPO3MOHHOT'O Pa3pyILEHUs MaTepPUaIoB. DIEKTPOXUMHUUECKas U XUMHUUYECKas KOPPO3usl.

OCHOBHBIE TIOHATHUS MIEKTPOXUMUHU.

npoBoaHukY [ u Il poga. DekTponu3 Kak OKMCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLIECC.

Knaccugukanuss NpoBOAHUKOB M NPOXOXKICHUE TIOCTOSHHOTO 3JEKTPUYECKOro TOKa dYepes
JNEKTPOXUMHUYECKUE CUCTEMBbl. OCHOBHBIE THUIIBI 3JIEKTPOXMMHUYECKHX CHCTEM U HX COCTABHBIE YACTH.
Omnpenenenne NOHATUH KatoA U aHOA. OTIIMYUTENbHBIE TPU3HAKN MIEKTPOXUMUYECKUX PEAKIUH.

3axonbl Dapazest, KaXylyecs oTKIOHeHHs. Bixoa o Toky.

IIpyunHBI BO3HUKHOBEHHUS DJEKTPOXMMHMYECKOIO IOTEHIMAla Ha TPpaHUIE 3JIEKTPOI-pacTBOp.
PaBHOBecue B anekTpoxuMuyeckoil nenu. OKHCIUTENbHO-BOCCTAHOBUTENbHbBIE MOJYPEAaKIIUU U IMOHSITHE
JIeKTpoJHOro mnoreHimana. Kiaccudukamus smekTpoaoB. KoHIenuus 31eKTpOHHOrO paBHOBECUS Ha
rpanuue aekTpoa-metami. Kinaccupukanus snexkrpoxumuyeckux uemnei. [Ipasuio 3uakos u pacuet (C.

BonopoaHelii aseKTpon M cTaHAapTHas BojgoponHas wikana. Kucnopoausiii anextpon. duarpamma
[Typ6e. MemOpaHHbIe paBHOBECHE, MEMOpPAHHBIN TOTEHIIUAI.

CrtpoeHne ABOWHOTO 3JEKTPUUECKOIO CIIOS

OCHOBBI 3JIEKTPOXUMUYECKOW KUHETUKH

OOmiast XapakTepUCTUKa 3JIEKTPOXUMHUYECKUX IporeccoB. [lomspusannonHas xapakTepuCTHKa B
YCIOBUSAX JJUMUTHPYIOLIEH cTaauu MacconepeHoca. MeTo | Bpaujaronierocsi IMCKOBOT0 3JIEKTPO/Ia.

Teopust 3aMeTICHHOTO pa3psiia U €e COBpeMeHHOe 000CHOBaHKHE. MeTo/1bl U3yUeHUs CTa Uil pa3psi-
MOHM3AIMH. 3aKOHOMEPHOCTH JJIEKTPOJHBIX IPOIECCOB B YCIOBHUSX MEIJIEHHOW XHWMHUYECKOW CTaJluu.
MHorocTauiiHple peakuy C OCIE€A0BATEIbHBIM IEPEHOCOM 3JIEKTPOHOB.

DNeKTpOoAHbIE TOTEHIUANBI U TEPMOJUHAMHUYECKAsi BO3MOXHOCTh KOPPO3UH.

Koppo3us B kucibix pactBopax. MexaHn3m BocCTaHOBIIEHUS BoAopoaa. Kopposus B HEUTpanbHbIX U
HIEJIOYHBIX cpefax (KUCIopoIHas KOppo3usi). MexaHn3M BOCCTaHOBIIEHUS KUCIOPO/Ia.
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[Tonsipu3aliioHHBIE AMArpaMMBbl KOPPOAUPYIOIIUX MeTauioB. CHSATHE MOJSIPU3AMUOHHBIX KPUBBIX.
Pacder ckopocTteil KOppo3uu M0 NOJISIPU3ALMOHHBIM TaHHBIM. BIMsSHUE COOTHOIICHUS TUJIOMIAIeH KaToAa 1
AHO/Ia HAa TOKH KOppo3uu. Teopus KaToqHOU 3aIUTHIL.

[TaccuBanus. Xapakrepuctuka mnaccuBaiuu u @Dmane noreHuuman. IloBegeHue mnaccuBaToOpoOB.
[TaccuBHOCTD *eie3a B a30THOM KUCIIOTE.

Bnusinue BHyTpeHHHX (aKTOpOB Ha KOPPO3MOHHOE IMOBEACHME: MPHUPOJAa METalIa, COJACp)KaHUE U
CTPYKTYpa CIJIaBa, COCTOSIHHE U 00pabOTKa MOBEPXHOCTH, MEXaHHUECKUE HATIPSKEHHSL.

Brnusinue BHemHux (akTOpoB HAa KOPPO3ZHMOHHOE MOBEICHUE: COCTAB U XapaKTep arpeCCUBHON CPE.IbL,
TEMIIepaTypa, AABIEHUE, CKOPOCThb JBMXKEHHS CpPEIbl, BHELIHAS IOJISPU3alUs, KOHTAKT C METallaMH U
HEMeTaJlJIaMH.

Pa3znesn 2. 3amura oT KOppPo3uM 00padOTKOM cpeabl

VY nanenue arpecCUBHBIX KOMIIOHEHTOB, TOHWYKEHUE KOHLIEHTPALMU OKUCIUTENEH

WNuruburopsl  koppo3uu. Ormpenenenue, kinaccuukamus, MEXaHU3M JACUCTBUS (MeXaHU3M
NacCUBallMl W WHTUOMPOBaHUS) M OONACTH TNPUMEHEHUS HMHTHOMTOPOB Kopposuu. Heopranmueckue
UHTHOUTOpPHl KOppo3uu. OpraHuyeckue HHTUOUTOPHI KOPPO3HUHU, BKJIIOYAs KOHCUCTEHTHBIE CMa3Ku U
UHTUOUTOpHl TpaBieHus. Jleryune (mapo-dasHbie) HHruOUTOpHl. OlEeHKa >(PPEKTHBHOCTH IEHCTBHS
WHTUOUTOPOB (3aIUTHBIN dPdeKT).

Pa3nea 3. 3amuuTHBIC IOKPBLITHS

Mertannnueckue mokpeiTus. Kraccuduxamuss 3aluTHBIX  HOKPBITUH. MeToapl  MOdTydeHws.
OrmpezesieHne 3alIUTHONM CIOCOOHOCTH W KOPPO3MOHHOM CTOMKOCTH MOKPHITHH. Buabsl mMeTamnyeckux
nokpeITHi. [loAroToBKa NMOBEPXHOCTH MEpe] HAHECEHUEM METAJUIMYECKUX NOKphITUd. KoHBepcHOHHbIE
MOKPBITHS.

4 O0beM yueOHOH THCHMILINHBI

O0BbeM THCHUILINHEI
Buj yueOHoii padoThl Axax, | Acip.
3E
4. 4.

Oo6mas TPyA0eMKOCTh TUCIHIIJIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,89 32 24
B TOM 4HcJie B popMe NPAKTHYECKOI MOATOTOBKH 0,89 32 24
JlaGopatopusie 3ansTus (I13) 0,89 32 24
B TOM 4ucIe B popMe MPAKTHUECKONW NOTOTOBKU 0,89 32 24
CamocrosiTejibHas padoTa 2,11 76 57
KonTakTHas camocTosTenpHas paboTa 0,4 0,3

2,11
CamocTOsITeTbHOE H3YUCHHE Pa3/IeTIOB UCITUTLIMHBI 75,6 56,7
Bua MTOroBoro KOHTpoJIsi: 3adeT ¢ OLEHKOM

AHHOTanus pado4ye NPorpaMMbl M CHHUIIJIMHBI
«KypcoBoii npoeKkT 10 MeMOpPaHHO# TEXHOJIOTHUID)

1 Heap qaucuumiInHbl — GOPMUPOBAHUE OIbITA MPAKTUYECKON NEATEIBHOCTH 110 PELIICHUIO HAYYHBIX
U TPUKIAIHBIX 33734 10 pa3paboTKe M peain3allid 3HEPro- U pecypcocOepekeHus MyTéM HHTErpaliu
MeMOpaHHBIX MTPOLIECCOB B TPAAUIIMOHHBIE TEXHOJIOTUYECKUE CXEMBI pa3iesieHUs] B XUMUYECKOI TEXHOJIOTHUH,
HEPTEXUMHUU U OMOTEXHOJIOTHH.

2 B pe3yjabTraTe H3y4YeHUs] AUCHMIIMHBI 00y4ar0MiiCs TOJIKEH:

Obnadamye cleayOMUMU KOMIIETCHIIUAMHU U UHAUKATOPAMH UX TOCTH)KEHUS:

ITK-1.1; TIK-1.2; TIK-1.3; TIK-1.9; T1K-4.1; T1K-4.2; T1K-4.3; T1K-5.1; T1K-5.2; TIK-5.3; [1K-2.1; T1K-

3.1; I1IK-3.2.

3nameo:

. 3aKOHO/IATE€NIbHBIE W HOPMATUBHBIE IPABOBBIE AKThI, PETIAMEHTUPYIOIIHE AESTEIbHOCTD
MIPEANPUSITHS;

. OCHOBHBIE NPHUHIUIBI OpPraHU3ALMH XUMHUYECKOTO MPOU3BOJACTBA, €ro HEPAPXUUYECKYIO
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CTPYKTYPY, METOIbI OlleHKH 3()(HEKTUBHOCTH MMPOU3BOJICTBA;

. MPUHITATIAATEHBIE KOHCTPYKIIMM MEMOPAaHHBIX 3JIEMEHTOB, MOJTIYJICH U anmaparos;

. MIPUHIIMITBI pa3paO0TKH U pacyeTa TEXHOJOTUIECKIX CXeM MEMOpPaHHBIX YCTaHOBOK;

. OCHOBBI (DYHKIITMOHMPOBAHHUS PhIHKA MEMOPAHHOM TEXHOJIOTHH.

Ymemo:

. WCIIONB30BaTh PE3yNbTaThl JaO0OPATOPHBIX HCCIEJOBAHWKA B pacdyeTaXx MeMOpaHHBIX
YCTaHOBOK;

. BBITIOJIHATH M YATATh YEPTEIKHU TEXHUUCCKUX U3JICTUI C YIETOM JIEHCTBYIOIIMX CTaHIAPTOB;

. pa3zpabaThIBaTh TEXHOJOTHUYECKHE CXEMbl MEMOPAHHBIX YCTAaHOBOK;

. OTpeAeIsATh MeCTO U 3(PPEKTUBHOCTh HCIIOIB30BAHUS CTAAHMH MEMOpPAHHOTO pa3JICICHUS B
TEXHOJIOTHYECKOM cXeMe MPOM3BOJICTBA;

. OTIPeAEIATh CE0ECTOMMOCTh MPOAYKIIUH;

Bnaoemn:

. METOJIaMU pacyeTa pabodnx mapaMeTpoB Mpolecca MeMOPaHHOTO pa3AciiCHuUs;

. croco0aMu ¥ IIpueMaMi N300pakeHHs TIPEIMETOB Ha TJIOCKOCTH;

. MeTonaMu aHanu3a APOEKTHBHOCTH pPabOThl OTAENBHBIX alaparoB U XHUMHYECKOTO
MIPOM3BOICTBA B 1IEJIOM;

. METOJIaMH BBIOOpA ONTUMATHHOW KOHCTPYKIIMH MEMOPaAHHOTO MOJTYJIS;

. HABBIKAMHU PAcUeTOB IO SKOHOMHYECKOMY OOOCHOBAaHHUIO BHIOOpPA CHIPHS, IHEPreTHUUECKUX

CPEJCTB ¥ PAallMOHAIILHOMY Pa3MEILEHUIO MTPEAIPUATHI;

3 Kpartkoe coaep:xaHue TUCHUILIHHBI

Pazoen 1. Cocmaenenue 0ocosopa ¢ 3axazuuxkom:

Hcnonmuutens — ydpexkaeHHas KOHCAJITHHIOBas KOMMOaHHS; 3aKa3yuK — IO YCMOTPEHHUIO
PYKOBOAMTEINS, TEKCT aoroBopa — 1o Hopmam ['paxnanckoro Kopexkca P®; nanmenoBanue pabOThI
««Pa3paboTka Ou3HEC-TIIaHA MPEANPHUATHS...»; IIeHa JAOrOBOpa yCTAHABIMBAECTCS CTYIEHTOM (aBTOPOM);
CPOK JEHCTBUS — 10 yueOHOMY IIaHy.

Paszoen 2. Cocmasnenue Texnuueckoeo sadanust k 0o2oeopy (no I'OCT 15.201-2000):

MECTO Pa3MEIICHUS; MPHUBSI3KA K JCHCTBYIONIEMY TPEINPHATHIO (€CIIM MMEETCs); LEelb IMPOCKTa;
COCTaB MPOEKTUPYEMOro MpeAnpuatus (OT CKJIaga [0 OYMCTHBIX); pabouyue IJIOMAAH; YpPOBEHBb
aBTOMATH3AlMK; PEXUM padOThl; MOMKa, CTepUiIu3alus, MpoduiakTuka o00OpyIOBaHMs; KiacCHU(pUKaLUs
HOMEIIEHUH; pecypc 000py10BaHMsI; TEXHUKA 0€30MIaCHOCTH M OXpaHa TPYAa; 3alUTa OKPYKaIOIIeH Cpe/ibl;
o0ecrnieyeHre KauyecTBa; 3KOHOMUYECKHE OLIEHKU.

Pa3zoen 3. Cunmes mexnonocuueckoti cxemvl npou3800Ccmaa.

MPUHATHAE TPUHIUNUAIBHBIX PEHIEHUH IO BBHIOOPY M TOCIEIOBATEIBHOCTH CTAJAMM, C YYETOM
BO3MOJKHBIX PEIMKJIOB, BBIBOJAA U BBOJA MPOMEXKYTOUYHBIX MHPOAYKTOB U PEAreHTOB, C ONpEIEIECHUEM
OTXOJIOB; COCTaBJieHHUE OJIOK-CXEMBbl IPOU3BOJCTBA C H300paKEHHEM BCEX BXOJSIIMX, BBIXOIALIMX U
PELHKIOBBIX TOTOKOB.

Pazoen 4. Pacuem mamepuanvrozo banrauca.

Pazoen 5. Pacuem mennosoco banamnca:

Pazoen 6. Pacuem u 6vib60p 6cnomozcamenbHo2o 000py008aHus.

Mo pe3yapTaTaM MaTepUaIbHOTO U TEIJIOBOTO PAcueTOB PACCUUTHIBAIOTCS OCHOBHBIE MapaMeTphl
000py/10BaHus, 10 KOTOPHIM €r0 MOXHO BBIOpaTh B KaTaJlIOrax; ONpelesieTcs THI, pa3MepPbl U KOJTUYECTBO
eAMHMI] KAXKJIOTO BHUJA 000pYHOBaHUS (HACOCHI, KOMIIPECCOPHI, €MKOCTH, TETIOOOMEHHUKHU, (DUIBTPHI,
IpOOUIIKH, CMECHUTENH, CYIIMJIKH, J03aTOpbl, (acoBOouHble arperatbl, abcopOepbl, peKTU(UKAIMOHHBIE
KOJIOHHBI, PEAKTOPHI U T.1.).

Pazoen 7. Bvinonnenue uwepmedica annapamypro-mextoao2udeckou cxemwvl no nopmam ECKJ/] c
cocmasnenuem cneyuguxkayuu 060pyo008anusl.

Pa3zoen 8. Ilpunamue pewenuii no KUIuA:

OIpeJIeNIAeTCs TIepeueHb BCeX KOHTPOJIMPYEMBIX MapaMeTpoB IO TEXHOJOIMUYECKOW cxeme (pacxof,
ypOBEHb, TemIepaTypa, AasieHue, pH, conepkaHne KOHKPETHBIX KOMIIOHEHTOB); OINPEAEISIOTCS Mpeieibl
JOMYCTUMOTO KoJeOaHusi KOHTPOJIMPYEMBIX MapaMeTpOB; OMpEeNseTcs MepeueHb BCEX aBTOMATHUYECKU
NOJIEP’KUBAEMBIX TAapaMETPOB; pa3padaThIBAIOTCS CXEMbl aBTOMATHYECKOrO MOJEP)KaHUS IapaMeTpoB
(aT4MK YpOBHS — HACcOC, MATUYMK JABJICHHS — IPOCCENb, PACX0/ — Oalilac U T.11.); BCE MPUHSATHIC PEIICHUS 110
KUIInA n3o6paxkatoTcst Ha anmnapaTypHO-TEXHOJIOTMYECKOH cxeMe.
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4 O0beM yueOHOH TUCHHUILINHBI

O0BbeM THCHHILIHHBI
Buna yueOHoii padoThl Axan. | Acip.
3E
q, q,
O01as Tpya10eMKOCTh U CHUTITHHBI 2 72 54
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 0,89 32 24
[TpakTueckue 3arstus (I13) 0,89 32 24
CamocrosiTejibHasi padoTa 1,11 40 30
KonTakTHas camocTosTensHas padora 111 0,4 0,3
CamocTosTeIbHOE H3YUYCHHE PA3/ICIIOB JUCITUTLIHHBI ' 39,6 29,7
Bua xonTposs:
Bua uTOroBoro KOHTpoJIA: KypcoBoii npoekT
AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIHHBI
«KypcoBoii mpoeKT 1o HHHOBAIIMOHHBIM
MaTepHaJiam»
1. Hegp AUCHUIUIMHBI — CYIIECTBEHHOE pAaCHIMpEHUE, CHCTeMaTu3alldsd 3HaHWi B 00JacTu

OpTaHM3aIMH W YIPABICHUS PECypcaMU XUMHUYECKHX MPOU3BOJICTB Ha MPUMEPE 0OBEKTOB, UCIOIB3YEMBIX
IIPY BBITTOJIHEHUH BBIMTYCKHOW KBaTM(DUKAIMOHHOW paboThl OakaiaBpa.

Juctummmaa «KypcoBo#l MPOEKT M0 MHHOBAIMOHHBIM MaTepHajiam» MO3BOJIIET OCBOUTh OCHOBHBIC
MIOJIOXKCHHS CIICAYIOIIUX pPa3eiioB: KOMIUICKCHBI aHaJM3 M OICHKAa IeJied M PecypcoB XHUMHUKO-
TEXHOJIOTHYECKOTO MPOIIEeCcca, UCIIOIh30BAaHNE METOJIMYECKOTO 00SCIICUCHHUS 3a/1a4 ONTUMHU3AINNN XUMHKO-
TEXHOJIOTUYECKHUX MPOIIECCOB B PECYPCOCOCPEIKCHNUH, OPTraHU3aIIMOHHO-IKOHOMUYECKUE U TEXHOJIOTHUECKHUE
pacuéTsl OOBCKTOB XHMHYECKOW TEXHOJIOTUM, HWHHOBAIMS ¥ KOMMEpIUAIH3AIMs B TEXHOJIOTHH,
TECTUPOBAHHUE Pa3pabOTOK s OLICHKH 3(D(HEKTUBHOCTH UCIOIb30BaHUS HHHOBAIIMOHHBIX MaTEPHAJIOB.

Ienu n 3amauv TUCHMILIMHBI JOCTUTAIOTCS C IIOMOIIBIO:

— TEOPETUUYECKOM U MPAKTUYECKOM MOATOTOBKH CTYIEHTOB B 00JIACTH SHEPTO- U PECYPCOCOEPeKEHUS
XUMHUYECKHUX, HEPTEXUMUICCKIX U OMOTEXHOJIIOTUICCKUX ITPOU3BOJICTB,

— MOJENUPOBAHUS OPTaHU3aAlMOHHO-YIPABICHUECKUX U TEXHOJOTHYECKHX MTPOLIECCOB Ha BCEX ATamax
YKU3HEHHOTO MUK ()YHKITMOHUPOBAHHS XUMUKO-TEXHOJIOTHICCKOU CUCTEMBI;

— W3y4YeHUs TPUHIIUIIOB TMPOIECCOB WHHOBAIIMM M KOMMEpPIHAIU3alud OOBEKTOB XUMHUYECKUX
OTpacyieil TPOMBILLIEHHOCTH

— W3y4eHHUs TPUMEPOB IMPAKTUUYECKOW peaTu3allid JHEepPro- pecypcocOeperarimx MnpoieccoB
XAMMKO-TEXHOJIOTHYECKUX CHCTEM.

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

Obnadams ClenyOUMMA KOMIIETCHIIUSIMHA U UHIAMKATOPAMH MX JOCTHXKCHHUS:

[IK-1.1; IIK-1.2; TIK-1.3; TIK-1.9; I1K-4.1; I1K-4.2; T1K-4.3; I1K-5.1; IIK-5.2; T1IK-5.3; TIK-2.1; IIK-
3.1; I[IK-3.2.

3Hamp:

— MPUHIMIBI CHCTEMHOTO aHaW3a W WX NPUMEHCHHE B 3a/JladaX JHEPro- pecypcocOepereHus
00BEKTOB XMMUYCCKON TEXHOJIOTHH;

— QITOPUTMBI TEXHHKO-dKOHOMHYECKOTO aHamu3a J(PPEKTUBHOCTH XHUMHKO-TEXHOJOTHICCKHIX
CHCTEM;

—  CHOCOOBI TPEJCTABICHHUS W HMHTEPIPETAIMH PE3yIbTaTOB IPOIECCOB KOMMEPIIHATH3AIUN
WHHOBAIIMOHHBIX pa3pabOTOK;

— 0COOCHHOCTH MPHUKJIATHBIX HHKCHEPHO-TEXHHUSCKUX 3a/1a4 O0BEKTOB XUMHUYECCKOW TEXHOJIOTHH.

ymembw:

— TPHUMEHATH METOJbl KOMMEpIHAIM3AIMN Ha Pa3IUYHBIX dTanax >KU3HEHHOTO IMKJIa XUMHKO-
TEXHOJOTMYECKHUX CHCTEM;
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— WCIIOJIb30BaTh COBPEMEHHOE METOJUYECKOe O0ECleYeHHnEe TEeXHUKO-3KOHOMUYECKOTO aHajan3a
MHHOBAIIMOHHBIX XUMHUKO-TEXHOJIOTHYECKUX CUCTEM.

61a0ems:

— INPUHLUIIAMH MOJEIIMPOBAHNS XMMUKO-TEXHOJIOTHYECKUX IIPOLIECCOB;

— aNTOPUTMHUYECKUM M MPOTPaMMHBIM OOECIIEYCHHEM DPELICHUs OPraHU3alMOHHO-YIIPABICHYECKHUX,
TEXHUKO-IKOHOMHUYECKUX M TEXHOJIOIMYECKHX 3a1ad.

3. Kparkoe cogep:kanue JUCHUIINHBI.

Beenenue.

OnpeneneHne XMMUKO-TEXHOJIOTMYECKOTIO IIPOLECCA B COCTABE XUMHUKO-TEXHOJIOTHYECKON CHCTEMBI
(XTC). Lenu u pesyabrarsl XTII. Mcnonb30Banne METO0JI0TUN CUCTEMHOI'O aHAJIN3A.

Pa3paboTka opraHu3allnOHHO-TEXHOJIOTUYECKON MOJIENH.

Omnpenenenue 1eneil M pecypcoB XUMHKO-TEXHOJOTHMUYECKOW cucteMbl.  Kiaccubpukamus u
XapaKTepUCTUKU PECYPCOB XUMHMKO-TeXHoJormdeckoro mnpouecca B cocraBe XTC. HopmaTtuBHble 1N
pernamenTupytomue 1oKyMeHTbl. Onpeznenenue 3tanoB XTC. Hukn Jemunra. XuMHUKO-TEXHOJIOTHYECKUE
nponiecchl B coctaBe XTC. Jekomno3unus. Onpenenenre npuHuunoB ynpasienuss XTII. dopmupoBanue
ctpykrypHoil Moaenu XTC u XTII.

Pacu€r n oneHka BIMSHNE PECYPCOB Ha PE3yNbTaT XMMUKO-TEXHOJOTMYECKOIO ITpoLecca.

Crnenndukammst  texHomoruid.  Texnomormueckue  pacu€rsl XTIl  TexHomormueckue U
opranusanuoHHo-TexHudeckue mnokasarenmun XTC u XTII. Ontumusanus XUMHKO-TEXHOJIOTHYECKUX
npoueccoB. ONTUMHU3UPYEMbIE U ONTUMUBHPYIOIIME NEpeMEHHbIe. TeXHOJOrn4ecKue U OpraHu3aloOHHO-
9KOHOMMUECKHE orpaHudeHus. OpraHusanuoHHoO-TexHojorudeckue nokasarenu XTII m XTC. Ananus,
KJaccu(uKanus M OlEHKA BIMSHUS TMOKas3areneld Ha pe3ynbraTshl (yHkmuoHupoBanus X1C. Kpurepun
3¢ exTUBHOCTH (17151 HHHOBAIMOHHBIX MaTepuaioB B coctaBe XTC).

TexXHIKO-I)KOHOMHYECKHUI aHAIN3 ()YHKIIMOHHUPOBAHUS XUMHUKO-TEXHOJIIOTUIECKOTO MPOoIiecca

B3aumHOe BIMSHHE TEXHUKO-KOHOMMUYECKUX, OPraHU3alMOHHBIX U TEXHOJOTMYECKUX ITOKa3aTenen
XTC (Ha mpumepe HHHOBALIMOHHBIX MaTepuaioB) Kommepuuanuzauus v TpaHCpep HHHOBAI[MOHHBIX
TexHosoruil. I[Ipaktudeckas peanuzanusa. AHanu3 CpeCTB KOMMEpLHAIN3aluK TeXHOIOTHH. KommiekcHas
ouenka pecypcoB XTC xak (akTopoB KOMMEpIHATU3alMH W TpaHcepa TEXHOIOTUH C ydETOM
UCIIOJB30BaHUS WHHOBAallMOHHBIX  MarepuasoB. Peanuzanus  TEXHUMKO-DKOHOMHUYECKMX  PELICHHUU
MHHOBAIIMOHHBIX TEXHOJIOTUI

4 O0beM yueOHO#H TUCHMIIINHBI

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

O01as TPyA0eMKOCTh TN CHUNITHHBI 2 72 54
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,89 32 24
[Tpaktuyeckue 3ansatus (I13) 0,89 32 24
CamocrosiTesibHas padora 1,11 40 30
KonTakTHas camocTosTenpHas paboTa 0,4 0,3
CamocTosiTeTbHOE U3YUYCHHE Pa3/IeNIOB JUCIUTUTHHBI (11U Opyaue 1,11 396 29 7
BUObL CAMOCOSIMENbHOU pabombt) ' '
Bua konTpos:
Bua MTOroBoro KOHTpoJIsi: KypcoBoii npoekt

5.4 TlpakTuka

AHHOTanus pado4eil NporpaMMal
«YueoHast NMPAKTUKA: O3HAKOMUTC/IbHAA IIPAKTHKA

1 LHeap npakTHKM — MoJiydeHre OakanaBpaMu NEPBUYHBIX MPO(ecCHOHATbHBIX YMEHUH U HAaBBIKOB.
VYuyeOHass mNpakTHKa MOXET TMPOBOAUTHCS B CTPYKTYPHBIX MOApa3feieHusx yHuBepcutera. Cpoku
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NPOXOXKJICHUS y4eOHOM MPAKTUKH YCTAaHABIMBAIOTCS B COOTBETCTBUHU C YUEOHBIM IJIAHOM ITOATOTOBKH

2 B pe3yJbTaTe NpoXo:KIeHUs MPAKTHKH 00Y4aI0IIUIICH T0JIKEH:

Obnadamys cleayOMUMU KOMIIETCHIUSAMHU H UHAUKATOPAMH UX JTOCTH)KCHUS:

OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-
1.10; OIIK-1.11; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-
2.9; OIIK-2.10; OIIK-2.11; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-
3.8; OIIK-3.9; OIIK-3.10; OIIK-3.11; OIIK-3.12; OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17;
OIIK-3.18; OIIK-4.1; OIIK-4.2; OK-4.3.

3namo:

— MOPSAJOK OpraHu3alyy, INIAHUPOBAHUS, IPOBECHUS U 00ECIIeUeHNs] HayYHO-UCCIIe10BaTEIbCKIX
paboT ¢ UCIOJIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTUH;

— TMOpAJOK OpraHM3alluy, IUIAHUPOBaHMs, NpPOBEIEHUs U obecredeHus o0pa3oBaTeIbHON
JeSITeILHOCTH 10 MPOUITI0 N3y4aeMOi MporpaMMBbl OakanaBpuaTa

Ymemn:

— OCYUIECTBJIATH MOMCK, 00pabOTKy M aHaIu3 HAayYHO-TEXHUYECKOM HMH(OpManuu 1mo mpoQuiro
IPONJEHHON MPAaKTUKH, B TOM YHUCIIE C IpUMeHeHueM Internet-texnonoruii;

— WCIIONIb30BaTh  COBPEMEHHBIE MPHOOPBI W METOJIWKH, OpraHU30BHIBATH  IMPOBEACHUE
9KCHEPUMEHTOB U UCIBITAHUN, IPOBOAUTH UX 00PAaOOTKY U aHAJIU3UPOBATh UX PE3YNIbTAThI;

Braoemw:

— CIIOCOOHOCTBIO U TOTOBHOCTBIO K HMCCIIEOBATEILCKON JESATEILHOCTH N0 MPOQHITI0 H3ydaeMoi
IporpaMMsbl OakanaBpHara;

— METOJOJIOTUYECKUMHU  MOAXOJaMM K  OpPraHM3alMd  HAay4yHO-UCCIIEJOBATENbCKOM U
00pa3oBaTenbHON AeSTEIHHOCTH,

— CIHOCOOHOCTBIO Ha IPAaKTUKE MHCIIOIB30BaTh YMEHUS M HAaBBIKM B OpraHM3alMd Hay4dHO-
MCCJIEIOBATEIbCKUX U IPOEKTHBIX paboT;

— HaBBIKaMU BBICTYIUJICHUH TIepe]] YUCOHOU ayIUTOpHUEH.

3 Kpartkoe cogep:xanne NpaKTUKHU

Paznen 1. BBegenue — uenu u 3azaun yyeOHOW mnpakTuku. OpraHu3allMOHHO-METOJMYECKUE
MEpONPUATHSL.

Paznen 2. 3HakoMCTBO C oOpraHu3alueil Hay4HO-HCCIIEIOBATENIbCKOW M MPOU3BOACTBEHHOMN
NeSITeIbHOCTH OpraHu3aluu. [IpUHIMIBI, TEXHOJOTMHM, (GOPMBI W METOJbl OpraHU3alUl Hay4dHO-
UCCJIEIOBATEIbCKOM M TMPOM3BOACTBEHHON JEATEIbHOCTH Ha NpPUMEpEe OpraHu3aluyd HaydyHOW paOoThl
IIPOMBIIIIEHHOTO IPEAIPUSTHS.

Paznen 3. BeimonHenwe wuHIuBUAyanbHOro 3aaaHusd. COop, o0paboTka U cucTeMaTHU3alus
uHpopMannoHHoro marepuana. OdopmieHue ordera. JIuuHoe ydacThe oOyyaromierocss B BBIOJHEHHU
HAyYHO-HCCIIEI0BATENIbCKON U MPOU3BOACTBEHHON 1€ATEIbHOCTH MPOMBILIUIEHHOTO HNPEAIPUATHUS.

4 O0beM NIPAKTHKH

O0bem NpakTUKHU
Buj yueOHoii padoThl Axan. | Acip.
3E
. 4.
OO0masi Tpy10eMKOCTh IPAKTUKH 3 108 81
CamocrosiTeJibHasi pa6oTa 3 108 81
B TOM 4HcJje B opMe NPAKTHYECKOI MOATOTOBKH: 3 108 81
KonTakTHas camocTosTensHas padota 3 0,4 0,3
CaMocToATEIbHOE N3YUYEHHE PA3AEIOB IPAKTUKH 107,6 | 80,7
Bu UTOroBOro KOHTPOJIA: 3auer ¢ OLEHKOI

AHHOTanus padoyeil nporpaMMmbl
«IIpon3BoaCTBEHHAS NPAKTUKA: TEXHOJI0THYeCKas
(MPOEKTHO-TEXHOJIOTHYeCKasi) NPAKTHKA)
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1 Heab nNpakTHKM — TOIXy4YeHHE NPOPECCHOHATBHBIX YMEHMH M ONbITa HpOQecCHOHATBHOM
JESATEIIBHOCTH IIYTEM CaMOCTOSTENBHOIO TBOPYECKOTO BBIITOJIHEHUS 3a[ad, IOCTABICHHBIX IPOrpaMMON
npaktuky. [lomydyenue OakanaBpaMu HNEPBHYHOTO OMbITAa MPOPECCHOHATBHON AEATEIBHOCTH, MPAKTHYECKOE
O3HAKOMJICHHE W H3Y4YECHHE IIPOLECCOB IPOM3BOACTBA CBA3AHHBIX C BOJO- U Ta3004HUCTKOM, CTPYKTYpBI
IPEANPUATHI, OCHOBHOTO TEXHOJIOTHYECKOTO 000PYA0BaHMUSL.

2 B pe3yJbTaTe NpoXo:KIeHUs MPAKTHKH 00y4al0NIUIiCA T0JIKEH:

Obnadamye CleAyIOMUMI KOMIIETCHIUSAMHU ¥ WHAUKATOPAMH UX JTOCTH)KECHUS:

VYK-2.1; YK-2.3; VK-2.6; YK-2.8; IIK-1.1; IIK-1.2; TIK-1.3; I1IK-1.4; IIK-1.5; 11K-4.1; IIK-4.2; IIK-
4.3; IIK-5.1; T1K-5.2; T1K-5.3; [1K-2.1; TIK-2.2; TIK-2.3; T1K-3.1; I1K-3.2; [1K-3.3.

3uame:

— TEXHOJOTUYECKUE IIPOLIECCHI, NMPUHUUIHNAIBHYI0 TEXHOJIOIMYECKYI0 CXEMYy IIPOM3BOJCTBA u
OCHOBHOE TEXHOJIOTHYECKOe 000pydOBaHUE, UCIOJIb3YEMOE B MEMOPaHHON TEXHOJIOIHH;

— OpPraHU3alMOHHYIO CTPYKTYPY NPOMBIIUICHHBIX ITPEIITPHUITHI;

— OCHOBHBIE IPUHLUIIBI, METO/ABbl U HOPMBI KOHTPOJISI TEXHOJIOTMUYECKOTO IPOLECCa, UCXOIHOTO ChIPbs
Y KayecTBa IIPOIYKLIUHY;

— OCHOBHBIC HOPMATUBHbIE JOKYMEHTHI 110 CTAaHJAPTU3ALUK U CEPTUGUKALIMN TPOIYKLIUHY IPOMBIIIIICHHBIX
NPEANPUSITHIA;

— IpaBUJIa TEXHUKU OE30MACHOCTH, FKOJIOTHH U IPOU3BOJICTBEHHOM CAaHUTAPHH;

Ymemn:

— TPUHUMATh KOHKPETHBIE TEXHUYECKHE DEIICHUs NpU pPa3pabOTKE TEXHOJIOTMYECKHX MPOIECCOB,
BbIOMpATh TEXHUYECKUE CPEJICTBA W TEXHOJOTMU C YYETOM DSKOJOTMYECKUX IIOCIEICTBUNA HX
IPUMEHEHUS;

— MHCIIONb30BaTh HOPMATUBHBIE JOKYMEHTHI 10 KaYECTBY, CTaHIaPTU3ALMH U CePTU(PUKALIMI TPOAYKTOB
Y U3JENHM, 3JIEMEHThI JKOHOMUYECKOr0 aHaJIn3a B IPAKTUYECKON NeATEIBHOCTH

Braoemnw:

— CIIOCOOHOCTBIO BBISIBISATH W YCTPAHSATh OTKJIOHEHHS OT PEXKHMOB pabOThl TEXHOJOTHYECKOTO
000py/IOBaHUS U TAPAMETPOB TEXHOJIOTUYECKOTO IPOLECCa;

— CHOCOOHOCTBIO M TOTOBHOCTBIO  OCYILIECTBIISITH ~ TEXHOJOTHYECKHH IIPOIECC B COOTBETCTBHUH C
pEerIaMeHTOM.

3 Kpartkoe conep:kaHne NPaKTUKH

Paspen 1. O3HakoMiieHHMe € TEeXHOJIOTHMEH IPOM3BOACTBA M CTPYKTYPOH XHMHYECKOIo
NpeAnpUusTUSsI

O6mas xapakrepucTika npeanpusatis. Homenknatypa u 00beMbl BellyckaeMoil npoaykunu. Metos
npou3BoACcTBa. [IpMHIMNIManbHAs TEXHOJOTMYECKass CXema Mpou3BoJcTBAa mnpoaykuuu. CTpykTypa
npeanpusaTuss, OCHOBHBIC TIPOU3BOACTBCHHBIC L€Xa MW OTACICHHA. XapaKTepI/ICTI/IKI/I OCHOBHOTI'O
000pyIOBaHUS.

Pa3znen 2. M3yueHne OCHOBHBIX TEXHOJOTMYECKHMX IPOLECCOB, IapaMeTPOB W MeETO/0B HX
PeryJiupoBaHusi Ha KOHKPETHOM XHMHYECKOM TMpeANnpusTHH. BpinoJHeHHMe HWHIMBHAYAJIBHOIO
3a/laHuA.

OcHOBHBIE IPOU3BOICTBEHHBIE IPOLIECCHI B COOTBETCTBUHU C TEXHOJIOTMUECKON CXEMOM NPEAIPUATHS.
OcHoBHbIE TapaMeTpbl NPOU3BOJCTBEHHBIX IPOLECCOB M PabOThl TEXHOJOTHYECKOro 000pYyI0BaHUS.
MeTonbl KOHTpOJSE W YNPABIEHUS TEXHOJIOTMUYECKMMHU IpolueccamMu. KOHTpoib KauecTBa TIOTOBOM
MPOIYKIIUH.

BrlnonHenne MHANBUIyadIbHOTO 3a/1aHNUS.

Paszgea 3. CucremaTuzanus Marepuajia, moAroToBKa oT4yera.

O06o0011eHne U crUcTeMaTU3alus JaHHBIX 0 CTPYKTYpE, TEXHOJIOTHU IMPOU3BOJICTBA, IPUMEHIEMOMY
000py/I0BaHUIO, BBIYCKAEMON MNpeanpUsITHEM MPOAYKIMH, MeTolaM U (opMaM KOHTPOJIS MPOAYKLHUU.
ITouck u cOop Hepoctaronmx JaHHbIX. [loaroToBka u Hanmucanue oryera. [ToAroToBKa M HamMcaHUE OTYETa
10 BBIMIOJIHEHUIO UHAUBUIYaJIbHOTO 33JaHHUS.

4 O0beM NPAKTHKH
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O0bem nNpakTUKH
Buj yueOHoit padoThl Axan. | Acip.
3E
u, .
O01mas TpyA0eMKOCTh NPAKTHKH 3 108 81
CamocrosiTeibHasi padoTa 3 108 81
B TOM 4HucJe B (popMe NPAKTHYECKOi MOATOTOBKM: 3 108 81
KonTakTHas camocTosTensHas padora 3 0,4 0,3
CamocTOsATeIbHOE H3YUCHHE PA3/ICTIOB IPAKTUKH 107,6 80,7
Buj uTOroBOro KOHTPOJIA: 3ayer ¢ OlEHKOM

AHHOTaIUsA padoyeil MpOrpaMmmbl
«IIpon3BoacTBEeHHAS] MPAKTHKA: HAYYHO- HCCJIEA0BATEIbLCKasA padoTay

1 Ilear nmpakTUku — (OPMUPOBAHHE YHUBEPCAIBHBIX U MPOPECCHOHAIBHBIX KOMIETCHIIMA U
npuOOpeTeHNEe HABBIKOB B 00JacTH MPOGECCHOHATIBHOIO OIbITa CAMOCTOSITENIFHOTO BEICHHS HAyYHBIX
MCCJIEIOBAHMI TTOCPECTBOM TUIAHUPOBAHMS M OCYIIECTBIICHUS SKCIIEPUMEHTAIBHON 1eATeTbHOCTH.

2 B pe3yabTaTe NPOX0:KICHUS NPAKTUKU 00YyYAKOIIMIICH TOJIKEH:

Obradoams CIIENYIOMAMA KOMICTCHIIMSIMHA U WHAUKATOPAMH UX JIOCTHIKCHUS:

VK-1.1; YK-1.2; VK-1.3; YK-1.4; YK-1.5; YK-4.2; IIK-1.1; I1IK-1.2; I1K-1.3; TIK-1.4; IIK-1.5; IIK-
1.6; I1IK-1.9; I1K-4.1; T1K-4.2; I[1K-4.3; T1K-5.1; I[1K-5.2; T1K-5.3; T1K-2.1; I1K-2.2; TIK-2.3; I1K-3.1; T1K-3.2;
I1K-3.3

3nameo:

— TIOPSAJOK OpTaHW3allid, TUIAHUPOBAHHUS W TPOBEICHHUS HAYYHO-HCCIICIOBATEILCKUX PAdOT ¢
MCIIOJIb30BAHUEM IOCIICIHUX HAYYHO-TEXHUYECKUX JTIOCTHKEHUHN B JTaHHOM 00y1acTu;

— OCHOBHBIE TpPeOOBaHUSI K MPEACTABICHUIO PE3YJIbTATOB IMPOBEJACHHOTO HCCIEAOBAHUS B BUIE
Hay4HOTO OTYETa, CTaThU WIM JOKJIa/a;

Ymemns:

— OCYIIECTBIATH TMOUCK, OOpabOTKy M aHAJIU3 HAyYHO-TEXHUYECKOM WH(MOpMAIUU 10 TeMe
HCCIIEIOBAHMUS;

— odopMIIATh pe3yabTaThl pabOTHI B pa3IUYHBIX opMaTax;

— ONpenensiTh ONTUMAJbHBIE IYTH MPOBEACHHS H3KcrepuMeHTanbHOo udactu HUP ¢ ydetom
OpraHU3aIHU U MPOBEJICHUS CAMUX YKCIIEPUMEHTOB U BHITIOJIHCHHS aHATUTUYECKUX W3MEPEHHI;

Bnaoemy:

— METOJOJIOTMEH HHTEpHpeTalud U  HCIOJb30BaHUS MOAOOPAHHOM HAyYHO-TEXHUYECKOU
uH(pOopMaInu;

— HaBBIKaMU JKCILTyaTallMM TEXHUYECKUX cpeAcTB nposeneHust HUP.

3 Kpartkoe conep:kaHne NPaKTUKH

Pa3nen 1. BoinoJsiHeHune U npeAcTaAB/IeHHE Pe3YJbTATOB HAYYHBIX HCCJIEI0BAHUI

1.1. BeinmosiHeHNEe HAYYHBIX UCCIIEI0BAHMIA.

Cocranenue nporpammbl uccienoBanus. CTpyKTypa U COAep>KaHU€ OCHOBHBIX pa3/IesioB OTYETa O
HAyYHO-HCCIIeIOBATENIbCKOU paboTe.

dopMynHpoBaHUE TIEJIEH W 3a7a4 HMCCIEIOBAHUS, COCTABJICHHE aHATUTHYECKOTO 0030pa Mo Teme
UCCIIeIOBaHMsI; BBIOOP D(PQPEKTUBHBIX METOJOB M METOAUK JIOCTIDKEHUS JKETaeMbIX pe3yJIbTaToOB
HCCIICTOBAHUS.

[IpoBeneHne COOTBETCTBYIOUIUX HKCIIEPUMEHTOB [Jis TMOJYYEHHUS] MPaKTUUECKHX pe3yJbTaTOB;
aHaJn3, MHTEpIpeTanus U 0000IIeHne Pe3yJbTaTOB UCCIIEN0BaHMs; (OPMYIMPOBKA BBIBOJIOB; HAITMCAHWE
OTYeTa.

1.2. [ToaroroBka Hay4HOTO AOKJIaJa U MPE3CHTAIINH.

4 O0beM yueOHOI NPAKTHKH

Buj yueoHoii padoThl O0beM NpaKkTUKH
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3E Akan. | Acrp.
u, u,

O01as Tpya10eMKOCTh NPAKTHKH 6 216 162
KonTakTHasi padoTa — ay1MTOPHBbIE 3aHATHS: 4 144 108
B TOM 4HcJIe B (popMe NMPAKTHYECKOI MOAT0TOBKH 4 144 108
[Ipaktuueckue 3austus (I113) 4 144 108
B TOM 4YHCJIe B (hopMe IPAKTUUECKON TOATOTOBKH 4 144 108
CamocrosiTejibHasi padoTa 2 72 54
B TOM 4ucJje B popMe NMPaKTHYECKOil NOATOTOBKH: 5 79 54
KonTakTHas camocTosTensHas padora 5 0,2 0,15
CamocTosTenbHOE U3YYECHUE PA3/IeNIOB MPAKTHKH 71,8 | 53,85
Bua UTOroBOro KOHTPOJIA: 3a4er

AHHOTaNUs pado4yeil MporpaMmmbl
«IIpon3BoJacTBeHHAS] MPAKTHKA: MPeEIAUIIOMHAsA
NPaKTHKA»

1 e NpaKTUKM — MOJTOTOBKA K BblNoJHEeHHI0 BKP.

2 B pe3yabTaTe NPOX0:KIeHUsSI MPAKTUKU 00YYAIOIIHIICH TOJIKEH:

Obaaoams cleayomUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JIOCTHKEHUS:

VK-1.1; YK-1.2; YK-1.3; YK-1.4; YK-1.5; YK-2.3; YK-2.4; YK-2.5; VK-2.6; YK-2.7; TIK-1.1; IIK-
1.2; TIK-1.3; TIK-1.4; T1K-1.5; TIK-1.6; I1K-1.7; IIK-1.8; I1K-1.9; I1K4.1; I1K-4.2; T1K-4.3; IIK-5.1; TIK-5.2,;
IIK-5.3; TIK-2.1; I1K-2.2; TIK-2.3; T1IK-3.1; I1K-3.2; T1IK-3.3.

3uamo:

— [OPUHUUIBI  MPOCKTUPOBAHUS  NPEANPUATHN, TEXHOJIOTUYECKHUX  JIMHUM, pa3MeEIlleHUE,
(GYHKIIMOHUPOBAHKUE U OOCITY)KHBAaHHE OCHOBHOT'O TEXHOJIOTHYECKOTO 000PYIOBaHUS;

— TPUHLUIIBI YIPaBJIEHUS OCHOBHBIMH TEXHOJOTHYECKUMH TMPOIECCAMU BOAOIMOIATOTOBKH H
ra3004YUCTKU;

— OpraHu3aluio M MPOBEAEHUE BXOAHOTO, ONEPALIMOHHOTO KOHTPOJIS, KOHTPOJISI KaueCTBa TOTOBOM
MPOJYKLNH;

— TPUHIHUIBI W METOJbl BBHIMOJHEHUS] HKCIEPUMEHTOB M UCIHBITAHUN 10 TEME BBITYCKHOU
KBaJIM(DUKAIIMOHHON paboThI;

Ymemo:

—  BBINOJHATH MOUCK, 00pabOTKy, aHAIN3 U CHCTEMAaTU3alUI0 HAYYHO-TEXHUYECKOW MH(OpMaIHH,
OCYIIECTBIISITh BEIOOP METOJMK U CPEACTB PEUICHU 3a]1a4, TOCTABICHHBIX MPOTPaMMON MPAKTUKH U TEMOU
BBIMTYCKHOM KBaTHU(UKAIMOHHON pabOTHI;

—  BBINOJIHATH OCHOBHBIE TEXHOJIOTUUECKUI pacyeThl;

—  BBINOJHATH 00pabOTKY M aHAU3 PE3yAbTATOB SKCIIEPUMEHTOB U UCTIBITAHUI;

—  OCYILIECTBIATh KOHTPOJIb TEXHOJIOTHYECKON MPAKTHKH;

— aHaJIu3UpOBAaTh  BO3HUKAIOLIME B  MPOM3BOJCTBEHHOW M  HAay4YHO-HCCIEIOBATEIbCKOMN
JeATEeTLHOCTH 3aTPYTHEHUS U UCKATh MyTH UX Pa3peIICHNUS,

Braoemy:

— CHOCOOHOCTBIO  MPUHUMATh  KOHKPETHBIE  TEXHMYECKHWE  pElIeHHus T1pu  pa3paboTke
TEXHOJIOTHYECKHUX MPOIECCOB, BEIOUPATh TEXHOJIOTUU MIPOU3BOJICTBA C YUETOM IKOJOTHIECKUX MOCIEACTBHIMA
WX TIPUMCHCHUS;

— CIOCOOHOCTBIO K WCIOJIb30BAHUIO TOTYYEHHBIX TEOPETUYECKMX W TPAKTUYCCKUX 3HAHUNA B
00JacTi XMMHUH U TEXHOJOTHH ISl pEIICHUS 3a/1a4 MPodecCuOHAIBHOMN 1eTeTbHOCTH.

3 Kparkoe coaep:xanue NPpaKTUKHU

Pa3neu 1. BBenenue: neiu u 3a1a4u NpeJIUIJIOMHON NPAKTHKH.

[emn u 3agaun TMpeAAUIIIOMHOM NpakTUKU. COCTaBIEHHWE W COIVIACOBAHUE IUIaHA BBIMOJHEHUS
BBIMTYCKHOHN KBaNU(UKAIMOHHON pabOThl, KOHTPOIBHBIX TOYEK, BUAA U 00bEMa, MPEACTABIIEMOT0 K KaXKION
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KOHTPOJIBLHOHM Touke MaTepuana. OpraHu3aiuoHHO-METOANYECKHEe MeponpusaTHs. MHCTpyKTaxu Ha pabodeM
MecTe, 110 JIEKTPOOE30MaCHOCTH 1 TPOTHUBOIIOKAPHON O€30MaCHOCTH.

Pa3neu 2. BoinosiHeHNe BBITYCKHON KBAJTH(UKAIIMOHHOH padoThI.

COop Hay4yHO-TEXHHYECKOM HH(POpPMALUU IO TeME BBITYCKHOM KBAJU(PHUKALMOHHONH pPabOTHI.
OTpa6OTKa MCTOHK W BBIIOJIHCHUC SKCIICPUMCHTAJIbHBIX HCCHCHOBaHHﬁ.

O0ocHoBaHue oOmIeHd KOHUENUMM TexHojorudeckod JuHuM. Ilogbop M coryacoBaHue
MMPOU3BOAUTCIIBHOCTU OCHOBHOTO MW BCIOMOT'AaTCIIBHOI'O TCXHOJOIMYCCKOI'O O60py&OBaHI/ISI. Brmonaenue
OCHOBHBIX TEXHOJIOTHUECKUX pacyeToB. OnucaHue paboThl TEXHOJIOTMUECKON JIMHUY.

C6op, 06paboTKa u cuctematuzanus Mmarepuana. OpopmieHus oT4eTa o NPeAUIIIOMHOMN IPAKTUKE.

4 O0bemM NPAKTHKHU

O0bem npakTUKH
Buna yueOHoii padoThl Axan. | Acip.
3E
u, 4,
O0mas TpyA0eMKOCTh NPAKTUKH 9 324 243
CamocrosiTesibHas padora 9 324 243
B TOM 4McJje B oopMe NPAKTHYECKOI MOJATOTOBKH: 9 324 243
KoHTakTHas camocTosTenbHas paboTa 9 0,2 0,15
CaMocToATEIbHOE U3YUYEHUE PA3/AENIOB IPAKTUKU 323,8 | 242,85
Bua HTOroBOro KOHTpOJIA: 3auer

5.5 'ocynapcTBeHHAsl HTOTOBasi ATTECTALMSA: BbINOJTHEHHE, TOATOTOBKA K Npoueaype 3alUThI U
3aIIMTA BBIIYCKHON KBaIN(UKALNOHHON padoThl

1 eab rocyaapcTBeHHOH HMTOrOBON aTTeCTAllMM: BBINOJHEHHE, NMOATOTOBKA K MNpoueaype
3aIIUTHI M 3aIIUTA BBINMYCKHONH KBaJM(UKALNMOHHOW PadoThl — BBIABICHUE YPOBHS TEOPETHUYECKOU U
NPaKTUYECKOH TMOJTrOTOBJICHHOCTH BBITYCKHWKAa By3a K BBINOJHEHUIO MPO(ECCHOHANBHBIX 3a7ad u
COOTBETCTBUS ero noAroroBku TpedoBanusM GI'OC BO no HanpasieHuto noArorosku 6akaizaspos 18.03.02
Auepzo- u pecypcocoepezaioujue npoyeccol 6 XUMUUeCKoil mexHo102uu, Hepmexumuu u OUOmMexXHoI02u,
npodwis «Payuonanvnoe ucnonv3osanue colpbevlx u IHEPZEMUYECKUX PECYPCOBY.

2 B pe3yabraTre NpPOXO0XKIEHHS] TOCYJIAPCTBEHHOW MTOrOBOW AaTTeCTAIlMM: BbINOJHEHUE,
NMOATOTOBKA K NMPOLeAype 3alliMThI H 3a1UTA BHINYCKHONH KBAJIM(PUKAIMOHHOHI padoThl 00y4arommiics
JOJIZKeH::

VK-1.1; YK-1.2; YK-1.3; YK-1.4; VK-1.5; YK-2.1; YK-2.2; VK-2.3; YK-2.4; YK-2.5; YK-2.6; VK-
2.7; YK-2.8; YK-2.9; VK-2.10; YK-3.1; YK-3.2; YK-3.3; YK-3.4; YK-3.5; VK-3.6; YK-4.1; YK-4.2; YK-4.3;
VK-4.4; VK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9; VK-5.1; YK-5.2; YK-5.3; YK-5.4; YK-5.5; YK-5.6; VK-
5.7; YK-5.8; VK-5.9; YK-5.10; YK-5.11; YK-5.12; VK-5.13; VK-5.14; VK-6.1; YK-6.2; YK-6.3; YK-6.4; YK-
6.5; YK6.6; YK-7.1; YK-7.2; YK-7.3; VK-7.4; YK-8.1; YK-8.2; VK-8.3; YK-8.4; VK-8.5; YK8.6; YK-8.7,
YK-8.8; YK-8.9; YK-9.1; YK-9.2; VK-9.3; VK-10.1; YK-10.2; YK-10.3; YK-11.1; YK-11.2; YK-11.3; OIIK-
1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-1.10; OIIK-
1.11; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-
2.10; OIIK-2.11; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-
3.9; OIIK-3.10; OITK-3.11; OIIK-3.12; OITK-3.13; OIIK-3.14; OITK3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18;
OIIK-4.1; OIIK-4.2; OK-4.3; TIK-1.1; [IK-1.2; I1K-1.3; T1K-1.4; TIK-1.5; T1K-1.6; T1K-1.7; TIK-1.8; I1K-1.9;
[1K-4.1; [1K-4.2; [1K-4.3; TIK-5.1; T1K-5.2; T1K5.3; TIK-2.1; T1K-2.2; TIK-2.3; [1K-3.1; [1K-3.2; TIK-3.3.

3Hamey:

— TOpPSI0K OpTaHU3aIMH, TNIAHUPOBAHUS U TPOBEACHUS HAYYHO-UCCIIEJOBATEIbCKUX
paboT C UCTIOIB30BAaHUEM MOCIEAHNX HAyYHO-TEXHUUECKUX JOCTHXKEHUH B JaHHOM 00acTu;

—  (U3UKO-XMMHUYECKHE OCHOBBI TEXHOJIOTUH B O00JIaCTU OXpaHbl OKpYXarouie cpenpl Hu
PaLMOHATILHOTO HUCIIOJIb30BAaHUS TPUPOIHBIX PECYPCOB;
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— OCHOBHBIE TPeOOBaHUSA K IPEICTABICHUIO PE3YyJIbTaTOB IPOBEIEHHOI'O MCCIEJOBAHUSA B BUC
HAy4YyHOT'0 OTYETA, CTaThU WM JOKJIA/a;

Ymemn:

— CaMOCTOSITENIBHO  BBIABIATH  IIEPCIEKTHBHBIC  HAIPABJICHUS  HAy4YHBIX  HCCIEIOBaHM,
00OCHOBBIBaTh aKTyaJIbHOCTb, TEOPETUYECKYIO U IPAKTUYECKYI0 3HAUYUMOCTh MPOOJIEMBI, IPOBOIUTH
JKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHN, AaHATM3UPOBATh U UHTEPIIPETUPOBATH IIOJyUYEHHBIC PE3YJIbTATHI;

— OCYILECTBJISATh TOUCK, O0OpabOTKYy M aHalIM3 HAay4yHO-TEXHHYECKOM HH}OpManmuu Mo Teme
BBINOJIHSAEMON pabOThI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTaTh Ha COBPEMEHHBIX NPHUOOpaxX, OPraHMW30BHIBATH IIPOBEIEHUE OKCIEPUMEHTOB MU
UCIIBITAHUH, IPOBOANUTH UX 00pabOTKY U aHAIM3UPOBATh PE3YJIbTAThI;

— pa3pabaTrhIBaTh PEKOMEHIALMK 10 IpUMeHeHUIo pe3ynbTraToB BKP Ha npaktuke

Braoemw:

—  METOJOJIOTMEN U METOAMKOM IPOBEICHUs HAYYHBIX UCCIEAOBAHUMI; HABBIKAMH CAMOCTOSATEIbHON
HAYYHOH M UCCIIEI0BATEIBCKON PadOTHI;

— HaBbIKaMU pabOTHl B KOJUICKTHBE, IUIAHUPOBATh W OPraHU30BHIBATh KOJUICKTHBHBIC HAy4HBIC
UCCJIEIOBaHMSL; OBJIAZIEBaTh COBPEMEHHBIMU METO/IaMU MCCIIEIOBAHUS M aHAJIM3a [TOCTABJIEHHBIX PO0IIEM;

— CHOCOOHOCTBIO pellaTh MOCTABJICHHBIE 3aJjaud, MCIIOJIb3Ysl YMEHHMsS M HaBBIKM B OpraHM3aluu
HAyYHO-UCCIIEI0BATENIbCKUX U TEXHOJIOTUYECKUX PadoT.

3 Kparkoe coaepskaHue rocy1apcTBeHHOH MTOrOBOM aTTeCcTAllUU: BbINOJHEHHE, TOATOTOBKA K
npoueaype 3alMTHI U 3alIMTA BHITYCKHON KBATH(UKAIMOHHOH padoThI

I'ocynapcTBeHHast HTOroBasi aTTECTALMS: BBIIIOJHEHHUE, TOATOTOBKA K MPOLIEAYpe 3AIUTHI U 3alIUTa
BBIITYCKHON KBaTM(PUKAIMOHHON padoTel B Gopme 3ammtel BKP npoxonut B 8 cemectpe Ha 0a3e 3HAHMIA,
YMEHUH ¥ HAaBBIKOB, MTOJYYEHHbBIX CTYJCHTaMH IpU U3y4yeHUH TUCUMIUIMH HanpasieHus 18.03.02 — Iuepeo-
u pecypcocoepezaroujue npoyeccvl 8 XUMUYecKoll mexHoa02uu Hegpmexumuu u 6uomexHon0zuu, Tpoduib
«Payuonanvnoe ucnonvzosanue colpbebix u IHEP2EMUUECKUX PECYPCO6» U TIPOXOKICHUS NPAKTHUK.

['ocynapcTBeHHast UTOroBas aTTeCTalUs: 3alUTa BbITYCKHON KBaJTM(UKALIMOHHONW pabOThl, BKIIOYAs
IOArOTOBKY K IPOLEAYPE 3aLIUThI U MPOLEAYPY 3aLIUThI IIPOBOJUTCS FOCYAAPCTBEHHOM 3K3aMEHALIMOHHOM
komuccueit (I'0K).

KoHTposs ypoBHs CHOPMUPOBAHHOCTH KOMIETEHIUI 00y4arouxcst, IpUOOPETEHHBIX TP OCBOCHUU
OOII, ocymiectBisiercs nmytem nposenenus 3amuTtel BKP 1 npucBoenus kpanuduxanum «bakanaspy.

3ammra BKP sBusercss o0s3aTenbHOM TMpoLEeAypoil HTOrOBOM ToCyJapCTBEHHOM aTTeCTallUH
CTYJICHTOB BBICIIMX Y4E€OHBIX 3aBEJCHMI, 3aBEpIIAOIMX OOY4YeHHE IO HAIpPaBJIEHUIO MOJITOTOBKU
OakanaBpuata. OHa MPOBOAMUTCS MyOJUYHO HAa OTKPHITOM 3acefaHuu ' DK B cOOTBETCTBUHM C JIOKAJIbHBIMU
HOPMAaTUBHBIMH U PaCIOPSAUTEIbHBIMUA aKTAMH YHUBEPCUTETA.

Marepuassl, IpeACTABIIEMBIE K 3aIIUTE:

— BBIIIYCKHas KBaJM(UKAIMOHHAs paboTa (OSCHUTENbHAS 3alKCKa);

— 3agaHue Ha BeIojiHeHNe BKP;

— o13bIB pykoBoautens BKP;

— penen3us Ha BKP;

— mpe3eHTanus (pa31aTouHbIi MaTepualn), MOoANUCaHHas PYKOBOIUTENEM;

— JOKJIan.

B 3agaun ['OK BXOAsT BRISIBJICHUE MOTOTOBIEHHOCTH CTYACHTA K TPO()ECCUOHATBEHOM 1eITeTbHOCTH
Y TIPUHATHE PEUIEHHS O BO3MOKHOCTH BbIAUU EMY AMILIOMA.

Pemenue o npucyxaeHnn BHITYCKHUKY KBaduuKauuu 6akanaBpa npuHUMaercs Ha 3acenanuu ['OK
OPOCTBIM OOJIBIIMHCTBOM MPHU OTKPHITOM TOJIOCOBAHUM YJIEHOB KOMHCCHMM Ha OCHOBAHHUU DPE3YJIbTATOB
UTOTOBBIX  HCIIBITAHUU. PesynmpraTtel  omnpenensrorcs  OLEHKaMH «OTJIIMYHOY, «XOPOILIOY,
«YIOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIILHOY.

OOyuaromuiics UMEET MpaBo MOJIaTh B allEUIALMOHHYI0 KOMUCCHIO aNeJUISIINI0 O HapyIIeHUH, IO €ro
MHEHHIO, YCTAaHOBJIEHHOM MpOLEAyphl 3alIUThl BBIMTYCKHOM KBaJU(UKAIIMOHHOW pPabOThL. Amemisuus o
HECOIJIACHU C Pe3yNIbTaTaMH 3alUThl BHIMTYCKHON KBaTU(UKAMOHHON pabOThl HE MIPUHUMAETCS.

4 O0bemM rocyrapcTBeHHON HMTOrOBOM aTTeCTALMU: BBINOJHEHHE, MOATOTOBKAa K Ipoueaype
3aIIMThI M 321IUTA BBINYCKHOH KBAIN(pUKALMOHHON PadoThl
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O0beM TUCHUILTHHBI
Buj yueOHoit padoThl Axan. | Acip.
3E
q, q,
Oo6mas tpygoemkocts 'NMA 1o yueoHOMy 1u1any 6 216 162
KonrakThas pa6ora (KP): - - -
CamocrositesbHas padora (CP): 6 216 162
KonTakTHas paboTa — UTOTOBast aTTeCTAIUS 5 0,67 0,5
Brimonaenue, Hanrcanue u opopmienrne BKP 215,33 | 161,5
Bua uTOroBoro KOHTpoOJIA: 3ammuta BKP

5.6 ®akyJabTATHBBI

AHHOTANUs padoyei NPOrpaMmMbl JUCHUILIIMHBI
«'paxmanckasi 3alIUTA B YPe3BbIYANHBIX CUTYaIUAX»

1. Heab JMCHMIJIMHBI -- OATOTOBUTH CTYJEHTa K OCMBICICHHBIM IPAKTUUECKUM JEHCTBUSM IO
o0ecreyeHno CBoed 0e30MacHOCTM M 3allUThl B YCIOBMSX BO3HUKHOBEHHS YPE3BBIYAWHOM CHUTyaluu
IPUPOJIHOTO, TEXHOTEHHOI'O0 U BOEHHOI'O XapakKTepa.

2. B pe3yabTaTe M3y4YeHUs IMCHHUILINHBI 00y4al0 M IACH J0JIZKeH:

Obnadamys cleAyIOMAMA KOMIIETCHIIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

VK-8.1, VK-8.5, VK-8.1.

3nams:

- XapaKTepUCTUKH HPUPOAHBIX OEICTBHM, TEXHOI€HHBIX aBapuil M KaTtacTpod Ha paaualloOHHO,
XUMHUYECKH U OMOJIOrMYECKH ONACHBIX 00BEKTAX, OpaKaIoLUe (PaKTOPhl IPYTUX OMACHOCTEN;

- OCHOBBI BO3JICHCTBHS OINAcCHBIX (PAaKTOPOB YPE3BbIUAMHBIX CUTyallUi Ha YeIOBEKAa U MPUPOAHYIO
cpeny, JOMyCTUMBbIE IPEEIIbHbIE KPUTEPUH HETaTUBHOT'O BO3JICHCTBUS;

- Mepbl 0€30MacHOro MoBeIEHUs NpU MpeObIBaHUU B paiioHax (30HaX) MOXKapOB, PAJUOAKTUBHOIO,
XUMHYECKOT0 U OMOJIOTHUECKOT0 3arps3HEHMS;

- CIIOCOOBI M CPEJICTBA 3alUTHl YeJIOBeKa OT BO3ACUCTBUS MOpaXKaroIIUX (PaKTOpOB Upe3BhIYAMHBIX
CUTYalluil IPUPOJIHOTO, TEXHOTE€HHOT'O M BOEHHOT'O XapakTepa.

Ymemn:

- HCIIOJIb30BaTh CPEACTBA 3alllUThl OPTraHOB JbIXaHUS W KOXH, MEAUIIMHCKHE JUJISl CaMO3AIUThl U
OKa3aHMsI TOMOILH JAPYTUM JIFO/IAM;

- NPUMEHSTHh TEPBUYHBIE CPEACTBA MOKAPOTYIIEHUS MJis JIOKAJU3allMd M TYLIEHUS IMoXapa,
BO3HHKIIIETO B ayAUTOPHUH (J1abopaTopun);

- OKa3bIBaTh ce0€ U APYTrUM MOCTPaJaBIIUM MEIULHUHCKYIO TOMOIIb C UCIIOJIb30BaHNEM TaOEIbHBIX U
NOJIPYYHBIX MEIULIUHCKUX CPEJCTB.

Braoemy:

- mpuéMamH IpOBEACHUS YAaCTMYHOW CAHUTapHOW OOpabOTKM NpU BBIXOAE U3 pailoHa (30HBI)
PaAMOaKTUBHOIO, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsiI3HEHUS (3apaKeHus ),

- crioco0aMy ¥ TEXHOJIOTUSIMU 3aLUThI B YPE3BbIYAHBIX CUTYAIUX.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI.

Paszoen 1. Onacnocmu npupoonozo xapakmepa

CruxuiiHble OeICTBUS, SIBICHUS MPHUPOJABI Pa3pyLIUTENIbHON CHUIIBI - 3€MJIETPSACEHUs, HAaBOJHEHMUS,
celieBble MOTOKH, OIOJI3HU, CHEXHBIC 3aHOCHI, W3BEpP)KEHUE BYJIKAHOB, OOBalbI, 3aCyXH, yparaHsl, OypH,
MOKapBbl.

Paszoen 2. Onacnocmu mexunozenno2o xapakmepa

ABapun W KatacTpodbpl Ha pPAJUANMOHHO OMACHOM OOBEKTE, XUMHUYECKH OIMAaCHOM OOBEKTe,
OMOJIOTMYECKH OIMAaCHOM OOBEKTEe; Ha TPAHCTIOPTE (PKEIE3HOJOPOKHOM, aBTOMOOWIBHOM, PEYHOM,
ABUAIMOHHOM); Ha THAPOCOOPYKEHHUSAX; HA KOMMYHAIIBHBIX CUCTEMAaX KU3HE00eCreueHHUs.
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Pasoen 3. Onacnocmu 6oennoco xapakmepa

[IpuMeHeHne opy»Kus MacCOBOTO MOPAKEHHS (SIIEPHOTO, XUMHUYIECKOTO, OMOJIOTHYECKOTO), OOBITHBIX
CpCACTB C 3aA)KUTATCIIbHBIM HAIIOJIHCHUCM, HOBBIX BUJIOB OPY>KUA. 30HEI 3apaXCHUA OT CPCACTB IMOPAKCHUA U
WX BO3/ICHICTBUE Ha HACEIICHUE H OKPYXKAIONIYIO TIPUPOIHYIO CPEILY.

Paszoen 4. Iloscaprnas 6e3onacnocmo

[ToxxapHast omacHocth. [loxkapHas oxpana. Knaccudukarusi moxxapoB B 3JaHHUSX W MOMEIICHUSX.
Craguu pa3ButTus noxapos. Jlokanuzanus v TyuieHHe NoxkapoB. llepBuuHble cpeicTBa MOXKapOTYLICHUS
(ormerymutenu OII -8, OY-2, OBII-5, BHyTpeHHHI TTOKapHBIN BOJOMPOBOA) M IIPABUIIA TIOJI30BAHUS UMHU.
ABTOMAaTHYECKHE CHUCTEMBbI MOKAPOTYIIEHUS — CIPUHKIIEPHBIE U ApeHuepHble. OTHeTYyIIalMe BEIlecTBa —
BOJIa, TICHBI, HETOPIOUKE T'a3bl U pa30aBUTENH, TOPOIIKOBBIE COCTABbI, FAJIOT€H3aMEeIEHHbIE YTIIEBOA0POIbI.

Pa3zoen 5. Komnnexc meponpuamuti epaxcoanckoul 3auumsl HAceleHUs

Onosemienue W HHPOpMHpPOBaHME HaceleHUss 00 omacHOCTH. [IpuUHSATHE HAcEeleHHWEM CHUTHAJIOB
onoseuieHus («BHumanue Bcem!», «BosnymHas tpeBora», «PaauannoHHas ONAacHOCTb», «XUMHUYECKas
TpeBoray, «OT00l OMACHOCTH») U MOPSAIOK JIEHCTBUS MO HUM. DBaKyallds HACeJIeHUs U3 30HbI OMACHOCTH.
CriocoObI 3BaKkyaIuu. DKCTPEHHAs YBaKyallys CTYJICHTOB U3 ayJUTOPUU MPU BOZHUKHOBEHUH TI0XkKapa.

CpenctBa nHIUBUAYANbHON 3auThl opranoB faeixanus (I'TI-7, I'TI-9, P-2, V-2K, PITA-1, PIII™-67M,
PY-60M, «®enuxcy, ['I3K, AL, AIT-3, 113VY-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K)
yenoBeka. MeIUIMHCKUE CPEICTBA 3AIUTHI.

CpenctBa KOJUIGKTMBHOM 3alllUThl HaceneHus. Ha3HaueHue, 3almuTHBIE CBOWMCTBA yOEXKHII.
[TpotuBopamuanuonnsie ykpoeitus (IIPY, moa3emHubie memiexogHble Mepexoibl, 3ariayOlIeHHbIE CTaHLUU
METPOTIOJIUTEHA), TPOCTEHIIINE YKPBITHS (TPAHILIEH, OKOIIBI, TIEPEKPHITHIC 11ein ). [IpaBuna 3ansaTHs yoekuIia.

Pa3zoen 6. Oxazanue nepsoii nomowsu

OxazaHue TMepBOM TOMOIIM MPH OXKOTaX, PAaHEHHSX, 3apaxkeHusX. [IpoBeieHUe YACTUYHOUN
CaHUTAPHOW 00PaOOTKU KOKHBIX MIOKPOBOB YEJIOBEKA IIPH BBIXOJIC U3 30H PAJAMOAKTUBHOTO, XHMHYECKOTO U
OHMOJIOTMYECKOTO 3apaXKeHUs (3arpsI3HEHHMS ), U3 30H IT0XKAPOB.

Pasoen 7. Jluxeuoayus nocreocmesuti upe3ebiuatino cumyayuu

ABapuitHo-ciacatenbHble pa0OThl. DKCTPEHHAs ABaKyalus U3 ayJUTOpHH (J1a00paTOpUM) B YCIOBUSAX
noXkapa, paJualiOHHOI0, XUMHUYECKOT0, OMOJIOTHYECKOr0 3arps3HEHUsT TEPPUTOPHH C HCIIOJIb30BAaHHEM
npocreimmx cpeacts 3amuThl («Denukey, ['JI3K, nporusorasa I'T1-7 ¢ AT1T-3).

4. O0beM yueOHOH TUCHHUIIINHBI:

O0bem 1M CUMIIIMHBI
Buj yueOHoit padoThl Axan. | Acrp.
3E
4 4
OO0u1asi TPy10€eMKOCTb M CUMILIUHBI 1 36 27
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,44 16 12
Jlexun 0,44 16 12
CamocrosiTeJibHAas pa6oTa 0,56 20 15
KonTakTHas camocTosTenpHas padoTa 056 0,2 0,15
CaMocCTOsITeTbHOE N3YUCHHE PA3/IeNIOB JUCITUTIIIMHBI ' 19,8 14,85
Bua HTOroBOro KOHTPOJIA: 3a4er
AHHOTanus pado4ye NPOrpaMMbl 1M CHHUIIJIMHBI
«IlepeBo HAYYHO-TEXHMYECKOMN JTUTEPATyPbI»
1. Heap AUCHUIUIMHBI — TpHOOpeTeHHne oOyyarouMMuUcs o0me, KOMMYHHMKaTUBHOW U

HpO(I)eCCHOHaHBHOﬁ KOMHCTCHHHﬁ, YPOBCHb KOTOPBIX Ha OTACIIBHBIX 3Tallax SI3BIKOBOM ITOJATOTOBKHU

163



NO3BOJISIET  BBIMOJHATH  pa3jIMYHbIE BHUJABI  MPO(PECCHOHATBHO OPHUEHTUPOBAHHOTO TepeBojia B
MPOU3BOACTBEHHON M HAYYHOU JIEITEIHLHOCTH.

2. B pesyabTare n3y4eHust AMCUHUILIMHBI 00y4AIOLINICH JOJIKEeH:

Obaaoams cliefyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTIOCTHKEHUS |

VYK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3namo:

— OCHOBHBIE CIIOCOOBI JOCTH)KEHHSI SKBUBAJICHTHOCTH B IIEPEBOJIE;

— OCHOBHBIE ITPUEMBI I1IEPEBOJA;

— SI3bIKOBYIO HOPMY M OCHOBHbBIE (DYHKITUH SI3bIKA KAK CUCTEMBI;

— JOCTaTOYHOE JUIS BBIIIOJIHEHHUS MEPEeBO/Ia KOJIMYECTBO JIGKCUYECKHX €AMHUI, (pa3eoOTU3MOB, B
TOM YHCJIE COL[UANbHBIX TEPMUHOB M JINHTBOCTPAHOBEIUECKHUX PEANIHIl;

ymemn.

— IPUMEHATH OCHOBHBIE IIPUEMBI IEPEBOJIA;

— OCYILIECTBISATh MHCbMEHHBIH NEPEBOJl C COONIIOJIEHHEM HOPM JIEKCHMYECKOH HSKBHUBAJICHTHOCTH,
coOI0ICHHEM IPaMMaTHYECKUX, CAHTAKCUUYECKUX M CTUIIMCTUYECKUX HOPM;

— 0(OpMIIATH TEKCT MEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYIIECTBJIATH MEPEBOJ C COONIOACHHEM HOPM JIEKCHYECKOW IKBHUBAJIECHTHOCTH, COOIIOJICHHEM
rpaMMaTU4YEeCKUX, CHUHTAKCUUYECKUX M CTWIMCTUYECKMX HOPM TEKCTa MEpeBOJa U TEMIOPAIbHBIX
XapaKTEPUCTUK UCXOJHOIO TEKCTa;

enademsn:

— METOJUKOW TMPEeAnepeBOAYECKOTO aHain3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOCHPHITHIO
HCXOJJHOT'O BBICKA3bIBAHUS;

— METOJMKOI MOATOTOBKHU K BBHIMOJHEHHUIO MEPEBO/A, BKIIIOUAsk MOMCK MH(POPMAIMU B CIPABOYHOM,
CIEIHAJIbHOM JIUTEpaType U KOMIbIOTEPHBIX CETSIX;

— OCHOBAaMH CHCTEMbI COKPALIEHHOMN NEepEeBOIYECKOM 3aMUCH MPU BBIIIOJIHEHUH [1EPEBOA;

— OCHOBHOW MHOS3BIYHOM TEPMUHOJIOTHEN CIIEUATIbHOCTH;

— OCHOBaMH pedeprpoBaHUs U AHHOTUPOBAHUS JINTEPATYPHI MO CHEIIHATbHOCTH.

3. Kparkoe conep:kanue JUCHUIIIHHBI

Pazgen 1. OcHOBHBIE JIeKCHYeCKHEe M CTHJIMCTHYECKHE 3aKOHOMEPHOCTH IepeBO/ia HAYYHO-
TeXHUYeCKOH JIUTepaTyphl

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAyYHO-TEXHMUYECKOro mepeBoja. CMBICIOBOM aHalN3 Hay4yHO-
TEXHUUYECKOTO TEKCTa U ero cerMeHrtanus. CTHINCTHYECKHE OCOOEHHOCTH HAyYHO-TEXHUYECKUX TEKCTOB.
[Tpeononenure TpPyOHOCTEH, CBSI3aHHBIX C PACXOXACHHEM CUHTAKCUYECKHX CTPYKTYp HHOCTPAaHHOIO H
PYCCKOIO TEXHHUYECKHUX TEKCTOB.

1.2 CpaBHeHuMe opsi/iKa CJIOB B aHIIIMHCKOM M pyCCKOM IpeioskeHusX. [lepeBo ciioB, ycTaHOBIEHUE
3HaueHus ciona. [lepeBosr cBOOOAHBIX U (Ppa3eoqOrHUeCcKUX ClI0BOCOYeTaHUu. [lepeBos 3aroi0BKOB TEKCTOB
U cTareu

1.3 Coxkpamenusi. OcoOeHHOCTH UX TIepeBoja. Pa3BuTre HABBIKOB MEpeBO/Ia Ha TIPUMEPE TEKCTOB TI0
TeMe «XuMudeckas 1abopatopusi» «3MepeHus: B XUMUNY.

1.4. Jlexcuueckue TpaHcopMalMu MpH MEPEBOJE TEKCTOB MO TEMATUKE XUMHUU U XUMHUYECKON
TE€XHOJIOTHH.

Pa3nea 2. OcHOBHBbIe TPAMMaTH4YeCKHe 0COOEHHOCTH IepeBo/a.

2.1. OcobeHHOCTH TiepeBoJia mpeaoxenuid Bo BpemeHax Indefinite, Continuous., Perfect, Perfect
Continuous Ha puMepe MmepeBoa TEKCTOB 0 TEMaTHKE XMMHUYCCKON TeXHOIOruu [lepeBo/1 mpuaaTOYHbIX
MPETIOKEHU .

2.2. MeTtonpl U IpHEMBI TIEpEeBOJIa CTPAIATEIILHOTO 3aJloTa Ha MPUMEpe NepeBOIa TEKCTOB 110 TeMe
"TexHonoruu Oyaymero".

2.3. Tumbl yCIIOBHBIX TPEUIOKEHUH, MpaBmiia U 0COOCHHOCTH HMX mepeBoja. [IpakTuka mepeBona
YCIIOBHBIX NPEAJIOKEHNI Ha IPUMEpax TEKCTOB IO pa3InYHbIM pa3JielaM XUMUHA U XUMUYECKON TEXHOJIOTUH.

2.4. MoabHbIE TJIaroJibl 1 0COOEHHOCTH UX TIEpPeBOIa Ha IPUMEpE MepeBoIa TEKCTOB « TeXHOIOTHS,
«[IpomeituieHHOE 060PYIOBaHUE

Paspnen 3. OcobGeHHOCTH nepeBo/ia MPEAJI0KEHH ¢ HeTUYHBIMUA (OPMaMH I71ar0J1a

3.1 ndunutus (HeonpenenenHas ¢popma riaarona). Ponb nHGUHUTHBA B IPEIT0KEHUH U BAPHAHTHI
IIepeBO/a Ha pycCKui sA3bIK. [Ipruactus u repynauii. BapuaHTel mepeBojia Ha pyCCKHI SI3bIK.
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3.2 NudunutuBHbpie 0060poThl. O60pOoT AomonHeHue ¢ HHPUHUTHBOM. OOOpOT mojjexaliee ¢

uHGUHUTHBOM. Pa3nnyHble BapuaHThI IepeBoa.

3.3 IlepeBoa mpuUYacTHBIX 00OPOTOB. AOCOJIOTHBIM MPUYACTHBIA OOOPOT W BapHAHTHI MEPEBOAA.
Pa3BuTre HaBBIKOB 1epeBo/ia B chepe XMMUU U XUMHYECKOH TEXHOIOTHH.
Pa3nea 4. OcobenHocTu pedepaTHBHOIO NepeBoIa
4.1. AnroputM mpennepeBOAYECKOH pabOTBl € HAYYHO-TEXHHMYECKUM TEKCTOM IO XHUMHKO-

TEXHOJIOTUUECKOU TEMATHUKE.

4.2. AnropuTM coctaBlieHHs pedepara o XUMHKO-TEXHOJIOTHIECKON TeMaTHKe (AaHHOTAITHH )
4.3. Anroput™ paboTHI 110 pedepaTHBHOMY IEPEBOJY MO0 XMMHKO-TEXHOJIOTHYECKON TeMaTHKE.

4. O0beM y4eOHOH JUCHUIIMHBI

Cemectp
Bcero 5 5 S
Bun yaeOHO# paboThI ceMecip e c;p
3E Axara. | 3E @t 3g Kt
q. q.
OO01mmast Tpy10eMKOCTh TACITUTUTHHBI 4.0 1440 2,0 72,0 2,0 72,0
Konrakrnas pagora - 1,8 64,4 0,9 32,0 0,9 32,0
ayIUTOPHBbIE 3aHSATHA:
[Tpaxtrueckue 3ansatus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHas padoTa 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHas caMoCTOATEIbHAS 0.4 0.2 0.2
pabora
C 2,2 1,1 1,1
aMOCTOSITEIIbHOE U3YyUCHHE 79.6 39.8 398
pa3aeiioB AMCIMILINHBI
Buabl koHTpOJIA:
3auer 3auer
Cemectp
Bcero 5 c
Bun yuebnoii paboThl ceMec;p ceMec;p
3E Actp.u. | 3E P | 3g ctp-
T, q,
OO611ast TpyA0EMKOCTh TUCIUTUTMHBI 4 108 2 54,0 2 54
K _
OHTAKTHas padoTta 18 483 0.9 24 0.9 24
ayIMTOPHbIE 3aAHATHA:
[Tpaktryeckue 3ansatus (I13) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHasi padoTa 2,2 60,0 1,1 30,0 1,1 30,0
K;é{::gmaﬂ CaMOCTOSTENIbHAS 03 0.15 0.15
1(3: 2,2 1,1 11
aMOCTOSITEIIbHOC H3yUeHUE 59,7 29.85 29,85
pa3IeiioB AUCIHILTAHBI
Buabl kouTpoOJIA:
3auver 3auer
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6. TPEBOBAHMUS K YCJIOBUSAM PEAJIM3ALIUU ITPOI'PAMMBbI BAKAJIABPUATA

6.1 O0mecucremubie TpedoBanus k peamusanun OOII 6akanaspuara

VYHUBepCUTET pacrojiaraeT Ha IpaBe cOOCTBEHHOCTH UM MHOM 3aKOHHOM OCHOBAaHMM MaTepUaJIbHO-
TEXHUYECKUM O0OecreueHueM 00pa3oBaTEeNbHON MEATETBHOCTH (MOMEIICHUSIMA W OOOpYAOBAaHUEM) st
peanu3anuy nporpaMmel 6akanaspuata o biaoky 1 «luciunnuns! (Moxynn)» u bioky 3 «["ocynapcrBeHHast
UTOTOBAs aTTECTALUA» B COOTBETCTBUH C yUCOHBIM IUIAHOM.

Kaxnplii oOydaroluiics B TeuyeHHE BCEro nepuojaa oOyueHHs 00ecleyMBaeTCs WHAMBUIYAIbHBIM
HEOI'PaHUUYEHHBIM JIOCTYIIOM K 3JEKTPOHHOM HMH(pOpMaIlMOHHO-00pa30BaTeIbHON Cpele YHUBEPCUTETA U3
110001 TOYKHM, B KOTOPOH MMEETCS JAOCTYN K MH()OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOK ceTH «HTepHeT»,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U BHE €€.

OnexktpoHHas HHGOpPMAIMOHHO-00pa30BaTeNlbHAs cpella YHUBEPCUTETa 00CCIICUHBACT:

— JIOCTYNl K y4eOHBIM IUIaHaM, paboduM MporpaMMaM IUCHMILIMH (MOJyJeH), MPAaKTHK, JIEKTPOHHBIM
y4eOHBIM HM3IAaHUSAM U JIEKTPOHHBIM 00pa30BaTENbHBIM pECcypcaM, YKa3aHHBIM B pabodMx MporpaMmax
JUCLHUIUIMH (MOAYJIeH), IporpaMMax MpakTHK;

— (hopMupoOBaHKE MEKTPOHHOTO MOPTHOINO 00YUAIOMIETOCs, B TOM YHCIIE COXPAHCHHE €0 padoT U OIEHOK
3a 3TH pabOTHI;

— (ukcanuio xoma 00pazoBaTEIHLHOTO MPOIIECCa, PE3YIHTATOB MIPOMEKYTOYHOM aTTECTAIlMH U PE3YIbTaTOB
OCBOCHMS IIPOrpaMMbl OakanaBpuara;

— TMpOBEJCHHWE YYEOHBIX 3aHATHH, NPOIENyp OIEHKH pe3ylbTaTOB OOydYeHHs, peanu3amus KOTOPBIX
IPEIyCMOTpPEHA C IPUMEHEHHEM 3JIEKTPOHHOTI'0 00Y4YEHHUs, TUCTAHLIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHA;
— B3aMMOJICHCTBHE MEXKIY yJaCTHUKaMH 00pa30BaTEIBHOIO IMPOIECCca, B TOM YUCIIE CHHXPOHHOE U (WIIN)
ACMHXPOHHOE B3aMMOAEUCTBHS IOCPEICTBOM ceTH «VIHTepHET».

OyHKIIMOHUPOBAHUE dJIEKTPOHHOW HH(OPMAIIMOHHO-00pa30BaTEIbHON Cpeabl 00eCIIeYrBaeTCs
COOTBETCTBYIOLIUMH CpEJICTBAMH HH(POPMAlMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOIMH M KBaln(uKaruen
pabOTHHKOB, €€ MCIIOJIB3YIOIINX U TOIePKUBAOIINX. DYHKIIMOHUPOBAHHE AIIEKTPOHHON HH()OPMAITMOHHO-
00pa3oBaTeNbHON Cpeibl COOTBETCTBYET 3aKOHOAaTeNbCTBY Poccuiickoil denepanui.

6.2 TpeOGoBaHusl K MaTepUAILHO-TEXHHYECKOMY O0ecrnedeHHI0

MarepuanbHO-TEXHHUECKas: 0a3a YHUBEPCUTETa COOTBETCTBYET ACHCTBYIOIIUM MPOTHBONOKAPHBIM
npaBUIaM U HOpMaM M 00ECIeUMBAET MPOBEICHUE BCEX BHUJIOB AMCUUIUIMHAPHOW W MEXIUCIUIUTMHAPHON
HOJArOTOBKH, MPAaKTUYECKOH M HayyHO-UCCIENI0BATEIbCKOW paboThl 0OydYarOUIMXCs, MPETyCMOTPEHHBIX
y4€OHBIM IIJIaHOM.

[lepeyeHbp MaTepUaIbHO-TEXHUYECKOTO OOECIIEUEeHUsI BKIIOYAET: JIEKI[MOHHbIE ydeOHbIe ayTUTOPUU
(oOopynoBaHHBIE BUJICONPOCKITHOHHBIM 00opyI0BaHNEM ISt Tpe3eHTaIHH, CpeacTBaMu
3BYKOBOCIIPDOM3BEJICHHS, SKPAaHOM, M HUMeEIoIIUe BbIXOA B VHTepHeT), MoMmeueHus i MpOBEICHHS
CEMHHApPCKUX M MPaKTHYECKUX 3aHATHH (00opynoBaHHBIE yuyeOHON MeOenbro), OMOIMOTEKY (MMEIOIIYIO
paboune KOMIBIOTEpHBIE MecTa /s O0ydJaroIluxcs [0 TMporpamMme OakalaBpHara, OCHAIlCHHbIE
KOMITBIOTEPaMH C JIOCTYIIOM K 0a3aM JaHHBIX W BBIXOJIOM B WHTepHeT), jmabopatopuu, OCHAIICHHBIC
COBPEMEHHBIM O0OPYAOBAaHUEM JJIsl BBINOJIHEHUS HAy4YHO-HCCIEI0BAaTEIbCKOW paboThl, KOMIBbIOTEPHbIE
KJacchl. [Ipu MCTIOIh30BaHNM AIEKTPOHHBIX W3JJaHUH YHUBEPCUTET 00ECTIEYHBACT KAKIOTO 00YJarOIEerocs
BO BpPEMsI CAMOCTOSATENIBHOM MOJrOTOBKH Pa0OYMM MECTOM B KOMIIBIOTEPHOM KJ1acce ¢ BbIX0JI0OM B MIHTepHeT
B COOTBETCTBHH C TPYTOEMKOCTBIO H3Y9aeMBbIX TUCIIHILIHH.

[ToMemieHus: NpeacCTaBIAIOT COOON ydeOHbIE AayTUTOPUM JJs TMPOBEACHMS Y4eOHBIX 3aHATH,
IPeIyCMOTPEHHBIX ITPOrpaMMOi OakalaBprarTa, OCHaIlIEHHbIe 000PY/I0BaHHEM M TEXHUIECKUMH CPECTBAMU
00y4YeHHsI, COCTaB KOTOPBIX ONpeensieTcs B padounx NporpaMMax JUCHUIUINH (MOayeil).

MarepuanbHo-TexHuueckoe odecriedenne OOII GakanaBpuarta BKIIOYAET:

6.2.1 QOdopyoosanue, Heobxodumoe 8 00pazosamebHOM npoyecce

Komnetorepsr; MOY.

brnok TepMmocTaTHpoBaHUS HCXOAHOW KYJIbTYPAJIbHOM MKHUAKOCTH; OJOK XHMHUYECKOM MOWKH U
ne3uH(eKn; OycTepHbId OJIOK MoJauu KyJIbTypalbHOU XKHUJIKOCTH; pe3epByap XpaHEHHs KyJIbTypalbHOMH
KUJKOCTH; pe3epByap XpaHEHHUs JlaKkTaTa aMMOHHS; KOMIUIEKT HANOpHBIX TpyOONpOBOAOB U

166



TpyOONpOBOHON apMaTypbl; KoMIIekT nprudopos KUITA u nmpenoxpaHUTEIbHON apMaTypbl; MeMOpaHHas
A4elKa; CMEHHbIE MEMOpaHHbIE MOAYJIN; MOPO3UILHUK CMOJIEHCK; HACOChI IEHTPOOESKHBIE.

Becer BJIP-200; Becor maboparopusie ACOM JW-1-300; xonaykromerp SX723; sneKTpudecKui
mIKad; 31EKTPOKOMIIPECCOP.

Ilapx nabopamopnvix ycmanoeok: (IOTaLMOHHAs YCTAaHOBKA; YCTAHOBKA 3JIEKTPOAUAIU3HAS;
ycTaHOBKa MeMOpaHHast yabTpaduibTpallMOHHAs; CTEH]] A1 U3yUEeHUs XapaKTepUCTUK MeMOpaH; CTeH] I
U3y4eHHs] Ta30BOH TPOHUIIAEMOCTH TIOJOBOJIOKOHHBIX MeMOpaH; CTeHA Ui H3y4eHHs mpolecca
ra3opasziejieHus Ha MeMOpaHax.

6.2.2 Yueono-naznaomnwie nocoousn:

KommiekTsl miakaToB K JEKIMOHHBIM KypcaMm; HaOOpel 00pa3loB pa3IMYHBIX MaTEepUalIOB H
MeMOpPaHHBIX MOAYJIEH, METOIUYECKUE TTOCOOHSL.

6.2.3 Komnviomepvl,  UHPOPMAYUOHHO-MENIEKOMMYHUKAYUOHHbIE  CemU,  ANNAPAMHO-
npozpammusle u ayOuoGuU3yaIbHble CPeOCmea:

IlepconanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIE IpourpbiBaTessMu CD u DVD, npuntepst u
IPOTrpaMMHBIE CPEJICTBA, MPOEKTOP, IKPAH; ayJIUTOPUM CO CTALlMOHAPHBIMU KOMIUIEKCAMHU OTOOPaKEHMS
UH(OPMALIUH C JIF0OOOTO IEKTPOHHOTO HOCHUTEIIS; KOITMPOBAIBHBIC allllapaThl; JIOKAIbHAsI CETh C BHIXOJOM B
HNuTepHer.

6.2.4 Ileuammnvie u 3neKmpoHHbIE 00PA30GaAMENbHbIE U UHPHOPMAUUOHHBIE PECYPCHL:

HNHpopMalnoOHHO-METOUYECKUEe MaTepuaibl: ydeOHble MOCOOMs MO JUCHMIIMHAM BapuUaTHUBHOMN
4acTU NPOrpaMMbl; METOJNYECKUE PEKOMEHAALNN K MPAKTUYECKUM 3aHATHSAM; pa3JaTOYHbIA MaTepuan K
JEKIIMOHHBIM KypcaM; JIEKTPOHHbIE yueOHble U3JaHUs M0 AMCLUUIUIMHAM BapuUaTHUBHOM YacTH, Hay4HO-
HOIYJISIPHBIE 3JIEKTPOHHBIE U3/IaHUS.

DneKTpoHHbIE 00pazoBaTebHbIE pecypchl: KadeapalibHble OMOIUOTEKN 3JEKTPOHHBIX H3JaHUH 110
JUCIUIUIMHAM BapUaTUBHOM 4acTH; 3JEKTPOHHBIE IPE3EHTALUN K pa3jiesiaM JEKIHOHHBIX KYypCcOB; yueOHO-
MeTOoAMYECKHE pa3padoTKu Kadeap B IEKTPOHHOM BUIE; OYKIIEThl U KaTaJOrM 000py10BaHMs; CIIPAaBOYHbIE
MaTepuaibl B IEYaTHOM U 3JIEKTPOHHOM BU/IE.

VYHuBepcuTeT obecredeH HeoOXOAUMBIM KOMITJIEKTOM JIMIIEH3MOHHOTO IPOrpaMMHOr0 o0ecredeHus
(coctaB ompenensiercs B pabouux mporpamMmax JUCHMIUIMH (MOAYJEW) u TOJUICKUT €XKErOJHOMY
OOHOBJICHHIO.

OOyuaromumMes obecriedeH JI0CTyn (ynaJeHHbIH TOCTYH), B TOM 4YHCIE B Cilydae HpPHUMEHEHUs
JIEKTPOHHOTO  OOy4YeHMsI,  JUCTAHIHMOHHBIX  OOpa3oBAaTENbHBIX  TEXHOJOIMH, K  COBPEMEHHBIM
npodeccuoHanbHBIM 0a3aM JaHHBIX W HH(GOPMAIMOHHBIM CIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
orpezensercs B pabounx MporpamMmax JUCHUILINH (MOYJel) U MOJUIEKHUT €KEer0JHOMY OOHOBIICHUIO.

[TomernieHust A7 CaMOCTOATENBHOW PabOThI 0OYYAIOLINXCsl OCHAIIEHBl KOMIBIOTEPHONH TEXHUKOW €
BO3MOXXHOCTBIO TMOJKIIOYEHHUsT K ceTu «VMHTepHeT» M oOecnedyeHbl JOCTYIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

VYHuBepcurer  obecrnieyeH  HEOOXOJUMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO U CBOOOJHO
pacIpoCTpaHsIeMOro MPOrpaMMHOT0 OOECTIEUEHHUS, 6 MOM YUC/le OMeYecmEeHH020 NPOU3600cmea (COCTaB
ompezensercs B pabodyux mporpamMmax AUCUUIUIMH (MoOAynell) u noodnexcum 00HO6IEHUI0 npu
HeoOxo0umocmu).

[Ipn wucnonb3oBaHMM B 00pa30BaTENBbHOM IIpOlLIECCE IEYATHBIX W3AAHUI, B YHHUBEPCUTETE
chopmupoBaH OUOIHOTEUHBIH (POH/I, YKOMIJIEKTOBAHHBIN NEUaTHBIMH W3JaHUSAMHU U3 pacueTa He MeHee 0,25
9K3EMILIApA KaXKA0T0 U3 U3JaHHM, YKa3aHHBIX B pabouuX mporpaMmax AUCHUIUIMH (MOAYJEH), mporpaMMax
NPaKkTUK, Ha OJHOTO OOydaroulerocs W3 4YHcia JHUI, OJHOBPEMEHHO OCBAaMBAIOIIUX COOTBETCTBYIOIIYIO
JUCIUIUINHY (MOJYJIb), MPOXOASIIIUX COOTBETCTBYIOLIYIO TPAKTUKY.

OOyuaromumMcst obecriedeH N0CTyn (YAAJIE€HHBI NOCTYI), 6 MOM uucle 6 cayuae NpuUMeHeHUs
INEKMPOHHO20 O00YHEeHUA, OUCMAHUUOHHBIX 00PA308AMENbHBIX MEXHO02UN, K COBPEMEHHBIM
npodeccHOHaIbHBIM 0a3aM JaHHBIX M HMH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezensercs B paboyux MporpaMMax AWCHUIUIMH (MOAY/leH) W MOANEKHUT OOHOBIEHHIO (Tpu
HEOOXOIMMOCTH).

OOyuvaromuecs M3 YWCIa WHBAIUAOB W JIMI C OrPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pPOBbS
o0ecreynBarOTCd MEYaTHBIMM M (WJIKM) DJIEKTPOHHBIMH 00pa3oBaTeIbHBIMH pecypcaMu B (Qopmax,
aJIalTUPOBAHHBIX K OTPAaHUYEHHUSAM UX 3/10POBbSL.
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Jlnst peanu3anuy OCHOBHOW 00pa30BaTENIbHOM MPOrpaMMbl MOATOTOBKH 0aKaaaBpOB HCIIOJB3YIOTCS
dboHABl yueOHOUM, y4eOHO-METOAMYECKOW, HAYYHOW, MEPHOIUYECKON HAYyYHO-TEXHHYECKOW JUTEPATypPhI
Nndpopmanmonno-oudauoreunoro nenrpa (MBL) PXTY um. J[.. MenneneeBa u xadeap, yyacTBYIOUIHNX B
peaM3anyy IpOrpaMMBl.

Nudopmannonno-oubnuoreunsiidi  nentp PXTY  wum. . M. MenzgeneeBa oOecrneunBaer
MH()OPMAMOHHYIO HOJJICPXKKY peanuzanuu POTPaMMBI, COICUCTBYET HOATOTOBKE
BBICOKOKBAJIM()UITUPOBAHHBIX  CIICIHAJIUCTOB, COBEPIICHCTBOBAHHIO Yy4eOHOro mporecca, Hay4HO-

HCCJIEIOBATENILCKOM  paboThlI, Oyny1iero
CHEINAINCTA.

WBL] ynuBepcutera oOecrieyuBaeT OOYYAIOMIMXCS OCHOBHOM yueOHOH, yueOHO-METOIWYECKOH U
HAyYHOW JIUTEpaTypoi, HEOOXOAUMON AJisl peaiM3allid M KadyeCTBEHHOTO OCBOCHMS OOydYaloIIMMUCS IO
nporpaMmme OakanraBpuata 00pa3oBaTEIBHOTO MIPOIIecca MO BCEM AUCIHILTUHAM, TpakTHKaM U [ 1A ocHOBHOIA
o0pa3oBaTeNbHOI MPOrpaMMbl OJTOTOBKH OaKanaBpOB.

O6muit 06sem MmHOTOOTpaceBoro ¢ponma MBI va 01.01.2022 cocraBnser 1 719 785 aks.

@®oHj yueOHOM U yuyeOHO-METOJUYECKON JIUTEepaTypbl YKOMIUJIEKTOBAH MEYATHBIMU H3JAHUSIMH U3
pacuera He MeHee 50 IK3eMIUTIPOB KaXKIO0T0 M3 M3/1aHUH OCHOBHOM JIUTEPATYpPHI, IEPEUUCICHHON B pabounx
nporpaMmmax JUCIHHILTUH (MOyJiel ), MPaKTHK, U HE MeHee 25 3K3eMIUISIPOB IOTOJHUTENLHOM JTUTepaTyphl Ha
100 oby4aromumxcs.

@oHJ AOMOJHUTENBHON JHUTEPATyphl BKIIOYAET MOMUMO Y4YeOHOUW JUTepaTrypbl OQHIHANbHBIE,
CIpaBOYHO-OMOIHMOTpaduUecKue, CreHaTu3upOBAaHHbIE OTEUECTBEHHBIE U 3apyOeKHBIC MEPUOANIECKHE U
uH(GOPMaILMOHHbBIE U3TaHHUS.

NubopMannoHHO-OMOINOTEIHBIN [IEHTP 00ECIIeYMBACT CAMOCTOATEIBHYI0 padOTy 00yJaronuxcs B
YUTAIBHBIX 3aJ1aX, [PEIOCTABISAS IMIUPOKUN BBHIOOP JUTEpPATYphl MO aKTyaJbHBIM HANpaBICHUSIM, a TaKKe
o0ecTeunBaeT JOCTYI K PO eCCHOHATBHBIM 0a3aM TaHHBIX, HH()OPMAIIHOHHBIM, CIIPABOYHBIM U TOUCKOBBIM
CUCTEMaM.

Kaxnpiii oOydaromuiicss odecriedeH CBOOOIHBIM JOCTYIIOM M3 JIFOOOH TOYKH, B KOTOPOW HUMEETCSI
noctyn K cetu MHTepHeT, K 31eKTpoHHO-0ubmmoTteunoit cucteme (ObC) YHuBepcurera, KOTopas COAECPKUT
pa3nuyHble W3JaHHUS 110 OCHOBHBIM H3YYaeMbIM ITUCHUIUIMHAM W C(HOPMHUPOBAHA IO COTJIACOBAHUIO C
npaBooOIaAaTeNsIMU Y4eOHON 1 y4eOHO-METOAMYECKOM TUTEPATYPHI.

Jlis Oornee MOJHOTO M OMNEPAaTUBHOTO CIPaBOYHO-OMOIMOrpaduyeckoro M HHPOPMAIMOHHOTO
oOcnyxuBanus B UBL] peann3oBana TEXHOIOTHS JIEKTPOHHOM T0CTaBKH JOKYMEHTOB.

CHOCOOCTBYET Ppa3BUTHIO MPOPECCHOHANBHON  KYJIBTYPHI

JIEKTPOHHBbIC HH(OPMAILIHOHHBIE PeCypPChI, HCIIOJIb3yeMble B IIponecce 00y4eHus

PexBH3UTHI 10r0BOpa

(HoMep, 1aTa 3aK/JII0YCHUS, XapakTepucTuka 0u0JIHOTEYHOT O

Ne 33.03-P-3.1-2173/2020
Cymma norosopa — 747 661-28
C 26.09.2020 1o 25.09.2021

Horosop ot 26.09.2021
Ne33.03-P-3.1-3824/2021

C 26.09.2021 no 25.09.2022

DJIeKTPOHHbII .
Ne pecype CPOK JeiiCTBHUS), CCHIJIKA HA (¢onna, 1ocTyn K KOTOPpOMY
caiit 9bC, cymma norosopa, NpeaocTaBIsieTcs 10roBOPoOM
KOJIMYECTBO KJIIYel
1 OIEeKTPOHHO- ITpuHaIEKHOCTh — CTOPOHHSAS Komnexkunn: «Xumus» - uzg-sa HOT,
O6ubauoreyHas PekBuzutel norosopa — 000 «Xumus» - u3a-a Jlaboparopus
cucrema (3bC) «3narenscTBO «JIaHb» 3HAHUM, «XUMU» - u31-Ba «JIAHb,
«JIAHb» Horosop ot 26.09.2020 «Xumus»-KHUTY (Kazanckuii

HaIlMOHAJILHBIN HCCIIEI0BaTEIbCKUN
TE€XHOJIOTUYECKUI YHUBEPCUTET),
«Xumusy - u3a-sa OU3MATIINT»,
«Mudpopmaruka» - uza-sa «JIAHbDby,
«Muadopmaruka»-HarmoHanbHBIM
OtkpsiTeiii YHUBepcurer «MHTYUT»,
«MH)XEHEpHO-TEXHUYECKUE HAYKN -
n3n-sa «JIAHDb», «Teopetnueckas
MexaHukay - n3a-sa «JIAHDbY,
DKOHOMMKA U MEHEJDKMEHT) - U3/1-Ba
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Ccouika Ha cait 9bC —
http://e.lanbook.com

KonuuectBo kitoueit — noctyn

JUTSL 3apErUCTPUPOBAHHBIX

noJip3oBateiied PXTY ¢ moboro
KOMITBIOTEpA.

VY naneHHblid 1OCTYH TOCIE

IIEPCOHAIBHON PETUCTPALUU Ha

caiite ObC.

n3gaHus B COOTBETCTBHH C HOFOBOpOM.

JlamkoB u K., a Takxe oTAeIbHbIE

IIpuHauIeKHOCTD — CTOPOHHSA

PexBusutsl noropopa — OO0
«3narenpcTBO «JIaHby
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

Ccouika ga caiit 9bC —
http://e.lanbook.com

KonuuecTBo kiroueit — 1octyn
JUISL 3apETUCTPUPOBAHHBIX
noJb3oBateiiedl PXTY ¢ moboro

KOMIIBIOTEPA.
Y maneHHsbIl JOCTYI IIOCIE
MEPCOHAJILHOW PEruCTpaluy Ha
caiite OBbC.

Komnexnun: «Xumusn» - uza-sa HOT,
«Xumusy» - u3a-sa Jlaboparopus
3HAHUM, «XHUMHS) -
KHUTY (Ka3anckuii HalIMOHATBHBII
HCCIIEN0BATEIBLCKAN TEXHOIOTHUECKUM
YHUBEPCUTET), «XHUMHSI» - U3]1-Ba
OU3SMATIINT», «udopmaTuka -
Harmmonansubiit OTKPBITHINA

VYuusepcuretr « THTYUT», Dxonomuka

1 MEHEIDKMEHTY - m3]1-Ba JlamkoB u K.,
a Tak)Ke OTHENbHBIE U3TaHUs U3
KOJUIEKIIUN APYTUX U3AATEIbCTB B
COOTBETCTBHH C JloroBopom.

HpI/IHaI[J'IC)KHOCTI) — CTOPOHHSAA
PexBusuthl norosopa — 000
«M3narenbCcTBO «JIaHb»
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

Ccouika Ha caiit 9bC —
http://e.lanbook.com

KonnuecTBo xitoueit — foctyn
JUIS1 3apETUCTPUPOBAHHBIX
nonp3oBareneit PXTY ¢ moboro
KOMIIBIOTEPA.

YV 1aneHHbli TOCTYII I1OCIE
MIEPCOHAIBHON PETUCTPALlNN Ha

«Xumusa» - uza-sa «JIAHDb»,
«Mudpopmartuka» - uza-sa «JIAHbDby,
«H)XEHEpHO-TEXHUYECKUE HAYKU -

n3n-Ba «JIAHb», «Teopernueckas

MeXaHuKay - u3a-sa «JIAHby,

OTACJIbHBIC U3JJAHUA U3 APYTUX

COOTBECTCTBHH C ILOFOBOpOM.

«Pwu3ukay - n3n-sa «JIAHb», a Takxe

KoJutekuni u3garennscrsa «JIAHDbY» B

carite OBbC.
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DNEKTPOHHO -
O6ubnuoreyHas
cuctema MBI
PXTY um.
.. Mennenee
Ba (Ha Oa3e
AUBC

«Mpbucy)

[TpuHAAIEKHOCTH — COOCTBEHHAS
PXTY.

Ccruika Ha caut ObC —
http://lib.muctr.ru/

JocTtyn miist mosib30Barenei
PXTY ¢ 11060r0 KOMIBIOTEPA

DJEeKTPOHHBIE BEPCUU YUEOHBIX U
Hay4YHbIX U31anuii aBTopoB PXTY
o BceM OOII.

WNudopmannonn
O-CIIpaBOYHas
cucTema
«TEXOKCIIEP
T» «Hopwmsl,
IpaBuIia,
CTaH1apThl
Poccuny».

[IpyHaUIeKHOCTD CTOPOHHSIA.
PexBusutsl konTpakra — OO0
«MH®OPMIIPOEKT-Lentp»

Kontpakr ot 24.12.2021
216-27723A/2021

Cymma noroBopa — 887 604-00
C 01.01.2022 o 31.12.2022

Ccruika Ha cait 9bC —
http://reforma.kodeks.ru/reforma/

Komnuectso xinroueit — 10
JUIICH3UN + JIOKAJIBHBIN JOCTYII C
koMmnbrorepos MBI

DnexkTpoHHas OubIMoTeKa
HOPMAaTUBHO-TEXHUYECKHUX U3aHHM.
Conepxut 6onee 40000 HaMOHATLHBIX
crangaptoB u ap. HT/]

DJIeKTpOHHAas
OoubnInoTeKa
JIUCCepTalnn
(OB PT'B)

[IpuHaqIeKHOCTh — CTOPOHHSIS
PexBusutel norosopa — ®I'bY
PI'b
Horosop ot 23.04.2021
Ne 33.03-P-2.0-23269/2021

Cymma norosopa — 398 840-00
C 23.04.2021 no 22.04.2022

Ccpuika Ha cait 9bC —
http://diss.rsl.ru

Komnuectso ximroueit — 10
JuueH3ui + pacnevyarka B MBI

B OBJI nocTynHbI 351eKTPOHHBIE BEPCUU
nuccepranui Poccniickoi
lNocynapcTBeHHON OMOIHMOTEKHU:
¢ 1998 rona — no crenuanTbHOCTSIM:
«DKOHOMUYECKHUE HAYKN,

«tOpuanueckue HayKu»,
«Ilemarornueckue HayKu» U
«lIcuxonornueckue HaAyKn»;

¢ 2004 rona - mo Bcem
CHEIUATBLHOCTSIM, KPOME MEIUIIMHBI U
bapmanuu;
¢ 2007 roma - o Bcem
CHENHNAIBbHOCTSIM, BKJIIOUasi pabOTHI IO
MeJUIMHE U (hapMaIluu.

bJI BUHUTHU
PAH

[TpuHaIEKHOCTH — CTOPOHHSS
PexBusutel norosopa- BUHUTHU
PAH
Horosop ot 20.04.2022
Ne 33.03-P-3.1-4426/2022

Cymma norosopa - 100 000-00
C 20.04.2022 1o 19.04.2023

CchUIKa Ha CalT —
http://www.viniti.ru/

Kpynneiimas B Poccun 6a3 1aHHBIX 1O
€CTECTBEHHBIM, TOUHBIM U
TEXHUYECKUM HaykaM. Bkimrouaer
matepuainsl PXX (PedeparuBroro
xypHasna) BUHUTU c 1981 r. OOuwmit
o0bem B/l — Gostee 28 MITH. JOKYMEHTOB
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KomanyecTBo KatoueH —
JIOKQJIBHBIN AOCTYII JIs
noJsib3oBaresiet PXTY B UBI]
PXTY.

Hayuno-
DJIEKTPOHHAS
6ubanoreka
«eLibrary.ru»

[TpuHaI€KHOCTH — CTOPOHHSAS
PexBu3uThl 1orosopa —
OO0 Hayynas 31eKTpoHHas
OoubInoTeKa,
Horosop ot 24.12.2021
Ne SU-364/2021/33.03-P-3.1-
4085/2021

Cymma norosopa — 1 309 275-00
C 01.01.2022 o 31.12.2022

CchUIKa Ha CaiT —
http://elibrary.ru

KonnyecTBo Kiroyet — 10CTyn
g moab3oBareiier PXTY o IP-
aJgpecaM HEOTpaHUYEH.

Y 1aneHHsIl JOCTYI IIOCIE
MEPCOHAJILHOW PErMCTpallluy Ha
caiite HOB.

Hayunas amekTponHas Oubiamorexa
eLIBRARY.RU — sT0 xpynuenmmit
poccuiickuii ”HPOPMAITUOHHO-
AQHAIMUTUYCCKUH TIOpPTaJ B 00J1aCTH
HAyKH, TEXHOJIOTHH, METUIIUHBI U
o0Opa3oBaHus, cosepxKamuil pedeparTs
U TIOJIHBIE TEKCTHI Oosiee 29 MiTH
HAy4YHBIX CTaTel U MyOJIMKaIUil, B TOM
qrclie 3JIEKTPOHHBIE Bepcuu Oosee
5600 poccuiickux Hay4HO-TEXHUUECKHUX
KYpHAJIOB.

CnpaBouHo- [TpuHaIEKHOCTh — CTOPOHHSAA | ['apaHT — cripaBOYHO-IIpaBOBasi cUCTEMA
npaBoBas Kontpaxkt ot 27.12.2021 110 3aKOHOAaTeNbCTBY Poccuiickoit
cucremMa Ne 215-27425A/2021 Denepanun.
I'apanT»
Cymma konTpakTa 680 580-00
C01.01.2022 o 31.12.2022
Ccbuika Ha callT —
http://www.garant.ru/
KonnuecTBo xiroueit — 1octyn
quist nonb3oBareneit PXTY mo IP-
azpecaM HEOIpaHUYEH
DIIEeKTPOHHO- [IprHaMIIEKHOCTh — CTOPOHHSAS DneKkTpoHHass OMOIMOTEKA BKITIOYAET
6ubnuoreyHas «OIJIEKTPOHHOE U3/1aTEILCTBO 6onee 5000 HauMeHOBaHUH y4eOHUKOB
cucTema OPAITY 1 y4eOHBIX ITOCOOUH MO BCEM OTpacisiM
U3/1aTeIIbCTBA [Horosop ot 16.03.2022 3HaHUH JJI BCEX YPOBHEU
«FOPAUT» Ne 33.03-J1-3.1-4377/2022 poeCCHOHATFHOTO 00pa30BaHMS

Cymma jorosopa — 478 304.00
C 16.03.2022 o 15.03.2023

Ccoinka Ha caiit — https://biblio-
online.ru/

OT BEIyIIUX HAYYHBIX IITKOJI C
co0roIeHreM TpeOOBaHUN HOBBIX
dI'OCos.
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KonuuecTBo kitoueit — 1octyn
TS 3aPETHCTPUPOBAHHBIX
noas3oBareneid PXTY ¢ moboro
KOMITbIOTEpA.

YV naneHHslil 1OCTYII ITOCTe
MIePCOHAIbHON PETHCTpaIliU Ha
caiite ObC.

9 OJEeKTPOHHO- [TprHaAnEXHOCTD — CTOPOHHSSA Kommuiext u3aanuii, BXogamux B 6a3y
OoubnmuoreyHas 00O «Ilonurexpecype» JAHHBIX «JJEKTPOHHAs1 OnOIMoTEeKa
cucrema Horosop ot 16.03.2022 TexHudeckoro BY3ay.
«KoHcynbTaHT Ne 33.03-P-3.1-4375/2022
CTY/IEHTa»
Cymma norosopa — 258 488 - 00
C 16.03.2022 no 15.03.2023
Ccbuika Ha caiiT —
http://www.studentlibrary.ru
KonngecTBo Kitouel — 1ocTyn
JUISL 3apErUCTPUPOBAHHBIX
nosib3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.
Y 1aneHHsIl JOCTYI IIOCIE
MEPCOHAJILHOW PErMCTpallluy Ha
carite OBbC.
10 ONEeKTPOHHO- [TpuHa1€KHOCTH — CTOPOHHSAS Komnexmus n3nanuii yaeOHUKOB U
6ubnuoreyHas 000 «BHAHNYM», y4eOHBIX TOCOOUII 110 pa3IUYHBIM
cucTema Horosop ot 06.04.2022 OTpacJIsiM 3HaHUM JUIsl BCEX YPOBHEM
«ZNANIUM.C | Ne 48 50¢/33.03-P-3.1-4378/2022 npo¢ecCHOHATBLHOI0 00pa30BaHMUA.
OM»
Cymma norosopa — 31 500-00
C 06.04.2022 o 05.04.2023
Ccbuika Ha cailT —
https://znanium.com/
KonngecTBo Kkinrogeit - 1ocTym
JUISL 3apETUCTPUPOBAHHBIX
nosib3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.
11 | Uadopmanuonn | IlpuHamiexkHOCTh — CTOPOHHSSA Cucremaru3zanusi, KOppeKTUPOBKA
o- 00O «HayuHas a5eKTpoHHast npoduieit yaensix PXTVY u
aHATUTHYECKas OnOIMOTEKAY YHUBEpPCUTETA B 11€JIOM. AHAIINU3
cucrema Science MyOJIMKallMOHHOM aKTUBHOCTH
Index Horosop ot 11.04.2022 COTPYJHUKOB YHUBEPCHUTETA.

Ne 33.03-J1-3.1-4376/2022
Cymma norosopa — 108 000-00

C 11.04.2022 no 10.04.2023
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CchbUIKa Ha CaliT —
http://elibrary.ru

KonuuectBo kirrouent —
JIOKQJIBHBIN JOCTYIT JJIS
corpynuukoB MBI,

becmuiatHpie apXUBHBIC KOJUICKIIUU, TPHOOpETeHHBIE MUHOOPHAYKH JIJI BY30B.

Apxus M3nareasctBa American Association for the Advancement of Science.ITaker «Science Classic»
1880-1996

Apxus N3nareascrea Annual Reviews. ITaker «Full Collection» 1932-2005

ApxuB n3garenncrsa Mucruryra dusuku (Bennkoopuranus). ITaker «Historical Archive 1874-1999»
C IIEPBOr0 BBINYCKA KaXJI0r0 yKypHaia mo 1999, 1874-1999

Apxus uznarenscrsa Nature Publishing Group. ITaker «Nature» ¢ IepBOro BEIITYCKa IEPBOrO HOMEPA
o 2010, 1869-2010

Apxus umsnarensctBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro BEIITYCKa
Ka)KJ10ro skypHaia mo 1995, 1849-1995

Apxus uzgarenbctsa Sage. ITakeT «2010 SAGE Deep Backfile Package» ¢ mepBoro BeIIIycKa Kaka0To
»kypHaia mo 1998, 1890-1998

Apxus m3garennctsa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BeIIyCKa KaKIOTO
»kypHaia mo 1996, 1798-1997

ApxuB usnareascrsa Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ nepBOro BeIIyCKa Ka)xa0ro »ypHana mo 2011, 1827-2011

Apxus xxypHasioB Koponesckoro xumuueckoro oomiectsa(RSC). 1841-2007

ApXUB KOJUICKIIMU KYPHAJIOB AMEpPHKAHCKOTO reodusnyeckoro corwsa (AGU), npeaocraBiaseMbli
m3parennsctBoM Wiley Subscription Services, Inc. 1896-1996

becrinarapie oummansHbIe OTKPBITHIE pecypchl IHTepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6beaunsier 6onee 10000 HaydHBIX )KYPHAJIOB IO PAa3JIMYHBIM OTPACIISM 3HAHUH (OKOJI0 2
MUJUTMOHOB cTaTeil) n3l134 ctpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmenieno 6onee 3000 KHUT MO pa3IMYHBIM OTPACIISIM 3HAHUH, IPEJOCTaBIEHHBIX 122
HAyYHBIMH W3]1aTEIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza gannbix Brimrogaet 6osiee 300 perieH3UpyeMBbIX KYpPHAIOB M0 OMOMEIUITUHE, MEAUITUHE U
€CTeCTBEHHBIM HaykaM. Bce cTaThu, pa3MerieHHbIe B 0a3e, HaXOASTCs B CBOOOTHOM JIOCTYTIE.

4. DnekTpoHHbIN pecypc arXiv https://arxiv.org/

Kpymnnuetinmm OecriiaTHbBIN apXUB 2JIEKTPOHHBIX HAYYHBIX MYOIUKAIIMIA 10 pa3aenaM (QU3HNKH,
MaTeMaTHKH, HHPOPMATHKHU, MEXaHUKH, aCTPOHOMHUH B OMOoJIOTHH. MIMeeTcs o IpoOHBIi TeMaTHIeCKHMA
KaTajor ¥ BO3MOXHOCTh TIOUCKA CTaTel M0 MHOXKECTBY KPUTEPUEB.

5. Komnexkrust sxypaanos MDPI AG http://www.mdpi.com/

MHoroaucuuIuIMHapHbIid TUPPOBOI U3AATENBCKUN pecypc, ABIseTcs IaThopMoit s
PELEH3UPYEMBIX HayUHbBIX )KYPHAJIOB OTKPBITOro foctymna, u3aatonmxcs MDPI AG (bazens, [lBeiinapus).
W3narensctBo Bhimyckaet 6osee 120 pa3HOOOpa3HBIX AMEKTPOHHBIX KYPHAIOB, HAXOASIINXCS B OTKPBITOM
JIOCTYTIE.

6. W3aarenscTBO ¢ OTKpBITHIM Aoctyrnom InTech http://www.intechopen.com/

[TepBoe u kpymHeiee B MUPE H3AATETLCTBO, MyOIMKYIOIIee KHUTH B OTKPBITOM JIOCTYIIE, OKOJIO
2500 nayuyHsIx u3ganuil. OcHOBHasI TeMaTH4ecKasi HalpaBJICHHOCTh - PU3NYECKHE U TEXHUUECKHUE HAyKH,
TEXHOJIOTHH, MEUIIMHCKIE HAYKH, HAYKU O KU3HH.

7. baza nannbix xumudeckux coequaennii ChemSpider http://www.chemspider.com/

ChemSpider — sTo GecrutatHas Xxumuueckas 0a3a JaHHBIX, TPEIOCTABIISIONIAs OBICTPBIN TOCTYII K
Oosee yeMm 28 MUJUTMOHAM CTPYKTYp, CBOMCTB U COOTBETCTBEHHON MHpopMaiuu. Pecypc mpuHaiexxur
Koponesckomy xumunueckomy obmectBy Bennkoopuranuu (Royal Society of Chemistry).

8. Komnekuus sxypraanos PLOS ONE http://journals.plos.org/plosone/
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http://elibrary.ru/
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/4752274
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://doaj.org/
https://www.doabooks.org/
https://www.biomedcentral.com/
https://arxiv.org/
http://www.mdpi.com/
http://www.intechopen.com/
http://www.chemspider.com/
http://journals.plos.org/plosone/

PLOS ONE — komnnekius xypHasloB, B KOTOPBIX MYOJIMKYIOTCSI OTYETHI O HOBBIX UCCIIEIOBAaHUAX B
00JlacTH eCTECTBEHHBIX HayK U MeIULUHBI. Bee xypHaibl pa3MelieHsl B cBo6ojHOM noctyme (Open
Access), BCe CTaTbU MTPOXOJAT CTPOTOE HAYUHOE PELEH3UPOBAHHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo o natentam u ToBapHbIM 3HaKam CIIIA — USPTO — npenocTaBnsieT cBOOOAHBIIH
JIOCTYII K aMepUKaHCKHUM MaTeHTaM, onyosmkoBaHHbIM ¢ 1976 1. [1o HacTos1Iee Bpems.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (JInbGO maTeHTHBIE 3asBKH) OoJiee 50 HAlMOHABHBIX U HECKOJIBKUX MEXKTYHAPOIHBIX
MaTEHTHBIX 0IOpPO, B TOM YHCIIE MOociaHbie TeKCThI mateHToB CIIA, Poccun, ®panuuu, Anonun u np.

11. ®denepanbHbId UHCTUTYT IIPOMBIILIIICHHOM COOCTBEHHOCTH (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

WNudopmannonnsie pecypest PUIIC cBoboaHOrO M0CTYMA!

- DOnexTpoHHble OrouiereHu. M3o0perenus. [lonesnsie Moaemnu.

- OTKpBITBIE peecTpbl POCCUHCKUX N300pETEHUI 1 3as8BOK HAa N300peTEeHUsI.

- Pedepatbl poccuiickux MaTeHTHBIX TOKYMEHTOB 3a 1994—2016 rr.

- [TonmHBIE TEKCTHI POCCHICKHUX MATEHTHBIX JOKYMEHTOB U3 MOCIEIHET0 OHUIIHMATHLHOTO
OrosieTeHsl.

6.3 TpeGoBanus Kk KaapoBbIM ycjaoBusaM peanusanuu OOII 0akanaBpuara

Peanuzanus OOII 6akanaBpuara obecrieunBaeTcs MeJarornuecCKuMu pabOTHUKaMU YHUBEPCHUTETA, a
TaKKe JIMaMu, NpuBJiekaeMbiMu K peanusanuu OOl 6akanaBpuaTa Ha HHBIX YCIOBUSX.

KBanuduxamus nenarornueckux paOOTHUKOB YHUBEPCHTETA COOTBETCTBYET KBaM(DUKAIIMOHHBIM
TpeOOBaHUSIM, YKa3aHHBIM B KBATU(UKAIIMOHHBIX CIIPABOYHHUKAX U (MITH) MPO(ecCHOHABHBIX CTaHAapTaX.

He menee 60 npoyenmos 4MCIEHHOCTY MEAArornyecKux padOTHUKOB YHUBEPCUTETA, YUACTBYIOIIUX
B peanuzanuu OOII 6akanaBpuara, u JUll, TPUBJIEKaEMbIX YHUBEpcUTETOM K peanusanuu OOII 6akanaBpuara
HAa MHBIX YCIOBHSX (MCXOAS W3 KOJMYECTBA 3aMEIIaeMbIX CTaBOK, MPUBEICHHOIO K IEJIOYHUCICHHBIM
3HAYCHUSIM), BEAYT HAYYHYIO, YU€OHO-METOAMYECKYI0 U (W) MPAKTHYECKYI0 PaboTy, COOTBETCTBYIOIIYIO
poHITIO TTPEnoaBaeMoil TUCIUILTHHBI (MOTYJIs).

He menee 5 npoyenmog 4vcIeHHOCTH NE€JarOrMYECKUX paOOTHUKOB YHUBEPCUTETA, YUaCTBYIOIINX B
peanuzanuu OOII 6akanaBpuata, u TUll, MpUBIEKaeMbIX YHUBepcuTeToM K peanuzaruu OOl 6akanaBpuara
Ha WHBIX YCIOBUAX (MCXOJs W3 KOJUYECTBA 3aMEIIAEMBIX CTAaBOK, NMPUBEICHHOTO K IEIOYUCICHHBIM
3HAUEHUSIM), SIBIISIOTCA PYKOBOJAUTEISIMU U (UIM) PaOOTHUKAMU HWHBIX OpPTaHU3AIMMA, OCYIIECTBISIONIUMHI
TPYIOBYIO  JIEATEILHOCTh B TPOQPECCHOHAIBHOW cdepe, COOTBETCTBYIOMIEH MpodhecCHuoHaTbHON
JEeSTENIbHOCTH, K KOTOPOU TOTOBSITCS BBIMTYCKHUKH (MMEIOT CTaXK paboThI B JAHHOU MTpodeccCHoHaNbHOM cdepe
HEe MeHee 3 JieT).

He menee 60 npouenmogé 4YVCIEHHOCTH TENArOTMYECKUX pPaOOTHUKOB YHUBEPCUTETAa W JIHII,
MIPUBJIEKAEMBIX K 00pa30BaTEIbHOM IEATETFHOCTH YHUBEPCUTETA HA MHBIX YCIOBUAX (MCXOMIS U3 KOJIMYECTBA
3aMeIaeMBIX CTaBOK, IPUBEJEHHOTO K IIEIOUYMCIICHHBIM 3HAYEHHSIM ), UMEIOT YUEHYIO CTETIeHb (B TOM YHCTIe
YYEHYIO CTETICHb, MMOJTYyYEHHYIO B MTHOCTPAHHOM TOCYJapCTBE U NMpr3HaBaeMyto B Poccuiickoit deneparun) u
(umu) ydeHoe 3BaHHME (B TOM UHCIIE Y4Y€HOE 3BaHHE, MOJYyYeHHOE B HHOCTPAHHOM TOCYAAapCTBE H
npusHaBaemoe B Poccuiickoit denepanun).

6.4 TpeGoBanus k puHaHCOBBIM ycaoBusaM peajmzanuu OOII dakanaBpuara

®unancoBoe obecrieuenne peanusanuu OOIl GakamaBpuara OCYyIIECTBISIETCS B 00beMe HE HHUXKE
3HaYeHUH 0a30BBIX HOPMATHUBHBIX 3aTpaT Ha OKa3aHHME TOCYJapCTBEHHBIX YCIYr MO pealu3aliu
0o0pa3oBaTeNbHBIX MPOrpaMM BBICHIETO OOpa30BaHUS — TMpOrpaMM OakalaBpwata W 3HAYCHUM
KOPPEKTHPYIOLINX K03()(HUIIMEeHTOB K 0a30BBIM HOpMAaTUBaM 3aTpar, onpeaesiseMblx MUHUCTEPCTBOM HAyKH
U BeIciIero oopasosanus Poccuiickoit deneparuu.

6.5 TpeGoBaHus K NPUMEHsIEMbIM MEXaHM3MaM OLIEHKH KayecTBa 00pa30BaTe/JIbHOM 1eATeJIbHOCTH U
noaroroBku odyyarwmuxcsa no OOII 6akanaBpuara
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KauectBo 0OpazoBaTenbHON neaTenbHOCTH W ToArotoBku oOydatomuxcs OOIl GakamaBpuata
OTpesieNiieTCsl B paMKaX CHUCTEMbl BHYTPEHHEH OIIEHKH, a TaKKe CUCTEMbl BHEIIHEH OIIEHKH, B KOTOPOMH
YHHUBEPCUTET MPUHUMAET y4acThe Ha T0OPOBOIBHOM OCHOBE.

B nensix coBepmencroBanus OOIT 6akanaBpuaTa npu MpoBEASHUN PETYIIPHON BHYTPEHHEH OLICHKU
KadyecTBa 00pa3oBaTeIbHON IEATENbHOCTH U MOAT0TOBKU oOydatomuxcs mo OOIT 6akanaBpuaTa mpUBICKaeT
paboronareneid u (WaM) WX OOBEIWHEHMS, WHBIX HOPUAMYCCKUX U (WiIM) (PU3NYECKHX JIUI, BKJIIOYAs
Mearorndeckux paboOTHIUKOB YHUBEPCHUTETA.

B pamkax BHYTpeHHEH CHCTEMBI OIICHKHM KadecTBa oOpaszoBaTenbHOM aestenbHOocTH 1o OOIT
OakanaBpuata OOy4yarOUIUMCS TPEJOCTaBISETCS BO3MOXKHOCTH OIECHUBAHUS YCJIOBMI, COJEp)KaHUA,
OpraHM3alMi M KadecTBa OOpa30BaTEIbHOrO IPOILECCAa B LIEJIOM M OTAENIBbHBIX TUCUUIUIMH (MOIyJled) U
MPAKTHK.

Baemnsis orieHKa kauecTBa 00pa3oBaTEeIbHOM JCSITENLHOCTH 110 MporpaMMe OakamaBprara B paMKax
IpOLEAYpbl TOCYAapCTBEHHOM AaKKPEAUTALMU OCYIIECTBISETCS C LENbI0 MOJITBEP)KIEHUS COOTBETCTBUS
00pa30BaTeNbHON IeATENBHOCTH 10 Tiporpamme Oakanaspuara TpedoBanusm GI'OC BO.

Buemnsis oneHka kauecTBa o0pa3oBaTeNIbHOM IEATENBHOCTH U MOATOTOBKU oOyvaromuxcs no OOII
OakanmaBpuaTa MOXKET OCYILECTBIISAITECS B pPaMKax HPOQPecCHOHATBHO-O0IIECTBEHHON aKKpeIuTaluy,
POBOAMMOM paboToaaTeNs MU, UX O0BEIUHEHUSIMH, a TAKKE YITOJIHOMOYEHHBIMA UMH OPTaHU3AIHSIMH, B TOM
YHUCJIE WHOCTPAaHHBIMH OPTraHWU3alUSIMH, JTUOO aBTOPH30BAHHBIMU HAIMOHAIBHBIMU MPOQPECCHOHAIBHO-
00IIECTBEHHBIMU OPTaHU3AIUSIMU, BXOISAIIUMH B MEXTYHAPOIHBIE CTPYKTYPHI, C LIETIbI0 IPU3HAHUS KauecTBa
U YPOBHS TOJATOTOBKH BBIITYCKHHKOB OTBEYAIOIIMMHU TPEOOBAHHSIM MPOPECCHOHAIBHBIX CTaHAAPTOB (TIpH
HAIUYUM) U (WIK) TpeOOBaHUAM PBIHKA TPYAA K CIEIMATUCTaM COOTBETCTBYIOIIETO MPO(UIIS.

7 HOPMATUBHO-METOJAUYECKOE OBECIIEYEHUE CUCTEMbI OIEHKHN KAYECTBA
OCBOEHMUSA OBYYAIOIIUMUCH ITPOI'PAMMBI BAKAJTABPUATA

B coorBerctBun ¢ ®I'OC BO 3++ mno wanpaBnenuto noarotoBkud 18.03.02 Duepro- u
pecypcocOeperaiomume npoueccbl B XUMHUYeCKOil TeXHOJIOTHH He)TeXMMHMH U OHOTEXHOJIOTMHM OLICHKa
KadectBa ocBoeHUs oOyuarommmucs OOIl GakamaBpuara BKIIOYACT TEKYIIM KOHTPOJb YCHEBAaeMOCTH,
npoMeXyTouHyto artecranuio u ['MA olyyaromuxcs.

HopmartuBHO-MeToiMuecKkoe oOecreueHnue TEeKYIIEro KOHTPOJISl YCIEeBAaeMOCTH, IPOMEXYTOUHOM
arrectauuu U 'MA obGydaronmuxcs no OOII 6akanaBpuara ocyuiectsisiercs B coorserctBun ¢ @I'OC BO
3++ 1 JIOKATbHBIMA HOPMATUBHBIMU aKTaMH YHUBEPCUTETA.

Texywuii KOHMPOb, NPOMENCYMOYHAS AMMeCmayus U ammecmayuonHvle UCNbIMAHUS UMO20801U
(cocyoapcmeennoii umozosoti) ammecmayuu geinycknuxos OOII bakanaspuama

Texymuii KOHTpPOJIb M TPOMEXKYTOYHAsl aTTecTallMsl 1O BCEM BHJAM Y4YeOHOM MeATeIbHOCTH
00yYaroIuXxcsl OCYLIECTBISETCS B COOTBETCTBMM C TpeOoBaHusAMHU [lomokeHHs o peMTHHTOBOW cucteme
OIICHKM KauecTBa yueOHOUM paborbl crymeHtoB B PXTY wuwm. JI.M. MeHneneeBa, NMPUHATOTO pEIICHUEM
Vuenoro cosera PXTY um. J[.M. MenneneeBa ot 26.02.2020, npotokon Ne 8, BBEAEHHOrO B JEUCTBUE
npukazoM u.0. pekropa PXTY um. [I.1. MengeneeBa ot 20.03.2020 Ne 27 O/I.

Texkymmii KOHTPOJb YCIIEBAEMOCTH OOYyYaroIUXcs OOeCHeyruBaeT OLIEHKY YPOBHS OCBOCHMS
JUCIUIUINH, IPOXO0XK/IEHUS IPAaKTUK, BbiosHeHUs: BKP u npoBoauTcs npenonasareneM Ha 11000M U3 BUJIOB
y4eOHBIX 3aHATHIA. O0A3amenbHOll COCMANAIOWell MeKyue20 KOHmMpPOJia YCneeaemMocnu A6Aemca yuem
npenooasameniamu NOCEUWAEMOCMU YUEOHbIX 3anamuil odyyarowumuca. 11o pesyapTaTam TEKyILEro
KOHTpOJISI yCIIEBAEMOCTH TPHU pa3a B CEMECTP JUIsl BCEX KYpPCOB IO BCEM IUCLUIUIMHAM IPOBOIUTCS
aTTecTaIus 00yJaronuxcs.

ITpomesxyTouHas aTTecTalys IPOBOAUTCS B (hopMe HIK3aMEHOB, 3aU€TOB C OLICHKOM U 3a4€TOB JJIsl BCEX
KypCOB 1O JAMCHUIIJIMHAM U MPaKTUKaM, IPEeyCMOTPEHHBIM y4eOHBIM IUTaHOM. Pe3ynbTaThl cauu 3a4eToB
OIICHUBAIOTCS Ha «3aUTE€HO», «HE 3aYTEHOY; 3aUE€TOB C OIIEHKOM M 3K3aMEHOB — Ha «OTIMYHO», «XOPOIIO»,
«YAOBIIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHOY.

ITpu ocBoenuu Hacrosimeir OOIT O6akanaBpuaTa n3ydyeHnue YacTH AUCIUILIINH MOKET OBITh 3aMEHEHO
Ha OHJIAH-KYpCBI, NPU YCIOBUH, YTO B pe3yJbTaTe OCBOCHUS OHJIAMH-Kypca (OpMHUPYIOTCS TE K€
KOMIETSHIIMH (4aCTH KOMIIETEHIUI ), 4TO U B paMKaX yKa3aHHBIX TUCHUILIMH. OHIaiH-KypC TOKEH OBITh
BbIOpaH U peann3oBaH B cOOTBETCTBUHU C lonokeHnem o 3ayeTe pe3ynbTaToB OCBOCHUS OTKPBITHIX OHJIAMH-
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KypCOB, peanu3yembix oOpa3oBaTtenbHbIME opranusanusmu, B PXTY um. JI.MI. MenneneeBa, mpHHITOTO
peumenreM Yyenoro coera PXTY um. [I.U. Menneneea ot 27.03.2020, nmpotokon Ne 9, BBeIeHHOroO B
neiicrBue npukasoM u.o. pekropa PXTY um. JI.. Menneneesa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisiercs B cOOTBeTCTBUM ¢ TpeOoBaHusiMu [loyokeHus O MOpsSAKE TPOBEICHUS
rOCYJapCTBEHHON HWTOTOBOHM arrecTanuy 1o o0pa30BaTEeNIbHBIM IMPOrpaMMaM BBICHIETO OOpa3oBaHHS —
mporpamMmaM OakajaBpuaTa, MporpaMMaM CIeHalInTeTa, mporpamMmam maructparypsl B PXTY um. J[.1.
Menneneesa, npuHATOro peuienneM Yuenoro copera PXTY um. /.M. Menneneesa ot 29.03.2020, nporokon
Ne 9, BBenmeHnHoro B aeiictBue npukazom pekropa PXTY um. JI.M. MenneneeBa ot 24.04.2020 Ne 31 O/,
[Tono>keHuss O BBIMYCKHOM KBaMM(UKAUIMOHHOW paboTe uis oOyyarolmmxcs 10 00pa3oBaTeIbHbIM
nporpaMMaM  BbIcIIEro 0Opa3oBaHUSI — TporpaMMaMm OakajlaBpuara, IporpaMMaM CHEIHaUTEeTa,
nporpammaM maructpatypsl B PXTY um. JI.1. MenaeneeBa, NpuHATOTO penieHrueM YueHoro copera PXTY
uM. JI. 1. Menneneesa ot 29.03.2020, npotokon Ne 9, BBeZieHHOI0 B AelicTBHE TpHKa3oM pekropa PXTVY um.
J.1. MenaeneeBa ot 24.04.2020 Ne 31 O/I.

K I'MA nonyckarorcst oOydaromuecs, He UMEIOIINE aKaJeMUYECKON 3aJ0JDKEHHOCTH U B ITOJIHOM
obbeMe BbIoHUBIIKE y4ueOHBIM MaH mo OOIl GakanaBpuata B coorBercTBuu ¢ ®I'OC BO 3++ mo
HarpaBiaeHuto noaroroBku 18.03.02 DHepro- m pecypcocOeperaome Npoueccbl B XUMHYECKOM
TexHoJiorun Hedrexumuu u OuorexHosoruu. Jlns mnposenenus [MIA B yHHBepcuUTETE €XKETOTHO
dbopMupyIOTCA TOCYAapCTBEHHBIEC dK3amMeHaImoHHbie komuccuu (I'9K) n anennsuuonusie komuccuu. Tembl
BKP orpaxaror akTyanbHble MpoOJeMbl, CBs3aHHbIe ¢ HampaBieHueMm mnoarotoBku 18.03.02 Duepro- m
pecypcocOeperaime Imnpoueccbl B XMMHYECKOH TeXHOJOrMM He(dTeXMMMH M OHOTEXHOJIOTHH.
YHUBEpPCUTET YTBEPKIAET TMEpPEYeHb TEM BBIMYCKHBIX KBaTU(UKAMOHHBIX paboT, MpeagaraeMbix
oOyuaromumMmcs (J1anee — nepeyeHb TeM), U JOBOJUT €ro 10 CBEJIEHUs o0yyarouiuxcs He MOo3/Hee YeM 3a 6
MECSIIEB /10 AaThl HaYala roCcy1apCTBEHHOW UTOTOBOM aTTECTALIUU.

Tema BKP mepconanbHO st KaKIOTO OOYYarOIIETrOCs YTBEPXKIACTCS MPUKA30M IPOPEKTOpa Io
YHUBEPCUTETY IMepe HauajaoM BBIMOJHEHUS BBHIMYCKHOW KBAMM(PUKAIMOHHON palboThl. JlaHHBIM MPHUKA30M
yTBepxaaercsa Takxke pykoBoaurens BKP. Ilepen nauanom BeimonaHenust BKP oOyuaromuiics coBMECTHO ¢
PYKOBOIMTENEM COCTABIIACT UHAUBUAYATbHBIN IJIaH IOATOTOBKYU U BhionHeHus: BKP, npexycmatpuaromuit
OYepEIHOCTh M CPOKH BBITIOJIHEHHUS OTAEIBHBIX 4YacTed paboTel. TekcTt moscHuTenbHOU 3amucku BKP
MPOBEPSIETCS] HA HAMYKMe HEMPaBOMEPHBIX 3aMMCTBOBaHUU. [IpoBepka ocCyIecTBIseTCS B COOTBETCTBUHU C
[TonoxxeHneM O MOpsIKE MPOBEPKH BBIMYCKHBIX KBAIM(PHUKAUMOHHBIX pabOT M HAyuyHBIX JOKJIAT0B 00
OCHOBHBIX pe3y/ibTaTaX HOJATrOTOBJICHHBIX HAayYHO-KBaJIM(UKAMOHHBIX paldoT (auccepranuii) Ha o0BEM
3aMMCTBOBAaHUS M MX pa3MeEUIeHMs] B 3JIEKTpOoHHO-OMOnuoreuHoi cucreme PXTY um. J[.U. Menneneesa,
npuHIATEIM pemieHneM YueHoro coseta PXTY wmm. .M. MenneneeBa or 29.03.2020, nmportokon Ne 9,
BBEJIEHHOTO B JieiicTBue npuka3oM pektopa PXTY um. J[.U. Menneneesa ot 24.04.2020 Ne 31 O/I.

3ammra BKP nmpoBogutcs Ha oTkphIThiIX 3acenanusx ['OK ¢ yuacTuem He MeHee OByX TpeTel ee
cocrtaga. ['paduk 3amuter BKP cocTaBnsieTcst mo corsacoBaHuio ¢ 00y4aromMMUCS U JJOBOJIUTCS A0 CBEIACHUS
oOyuyaroimuxcs He no3aHee, 4yem 3a 30 queit 1o Hayana pabotel ' K. Pesynbrarel pabots! ' OK onpenenstoTcs
OLICHKaMH «OTIUYHO», «XOPOIIO», «YAOBIETBOPUTEIHHOY», «HEYJOBIETBOPUTEIHLHO» U OOBSABISAIOTCA B TOT
e JIeHb nocje 0(hOpMIIEHHUS B YCTAaHOBJIEHHOM MOpsiIKEe MPOTOKOJIOB 3acefaHuii koMuccuid. [1o okoHuaHuu
paboTtsl npeacenarens 'K cocraBnseT oT4eT 0 npoaeaaHHoN padoTe.

Jlnist 0Oydaronuxcsl U3 4nciia MHBAJIUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs [ TA
IPOBOAMUTCS C YYETOM OCOOEHHOCTEH MX MCUXO(PU3NYECKOTO PA3BUTHS, UHAUBUIYAIbHBIX BO3MOKHOCTEN U
COCTOSIHUS 37J0POBBSI.

8 PABOYHME ITPOI'PAMMBI IUCIHUIIJINH, IIPAKTUK U T'HA

Paboune nmporpaMmsbl AUCHUIUINH, TpakTuK 1 [MA (mepeuncienne IUCHUIUINH, TpakTuk u [ A u3
y4eOHOro IJIaHa):

NHOoCTpaHHBIN S3bIK

Ucropus (Mcropust Poccuu, BceoO1as uctopusi)
[IpaBoBeneHUE

dunocodust

OCHOBBI 5KOHOMHKH W yIPABIICHUSI TIPOU3BOICTBOM
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CounanbHO-TICUXOJIOTUYECKUE OCHOBBI Pa3BUTHUS TUYHOCTH
OO61as u HeopraHuyecKass XUMHUs
Opranuyeckast XuMus
AHanmMTUYECKask XUMHUS
dusnyeckas XuMus
Konnongnas xumus
Maremaruka
®dusnka
DKoJorus
be3onacHOCTb JKU3HEAECATENBHOCTH
WuxeHepHas 1 KOMIIbIOTepHas rpaduka
[IpukiiagHas MexaHuka
[Ipoueccsl u anmapaTbl XMMUYECKON TEXHOJIOTHH
OO6mias xuMu4ecKasi TEXHOJIOTUs
Cucrembl ynpaBIeHUs] XUMUKO-TEXHOJIOTUYECKUMH ITPOLECCaMU
MopenupoBaHue SHEPro- U PecypcocOeperaromx npoueccoB
®dusnueckas KylbTypa U CIOPT
DJIeKTUBHBIE TUCIUIUIMHBI TI0 (PU3NYECKON KYIbTYpE U CIIOPTY
BBenenue B nH(hopMalOHHBIE TEXHOJIOTHUHU:

OcHoBBI HHPOPMAITMOHHBIX TEXHOJIOTHI

[TpodunsHOE TporpaMMHOe obecriedeHue il perieHus 3a1a4 npopecCUOHANbHON AeITeTbHOCTH
BrruucnurenbHas MmaTemMaTuka
JlabopaTopHbIil MPAKTUKYM IO OPTraHHYECKON XUMUU
[IpompbliieHHas HKOJIOTUS
TeopeTrueckre OCHOBBI 3HEPTO- U PECYPCOCOEPEKEHHS B XUMUIECKOM TEXHOIOTHH
MarepuanoBeaeHne AJisl 3HEPro- U pecypcocOeperaromnx MomeccoB XMMUIECKON TEXHOIOTHN
DIIEKTPOTEXHUKA U TPOMBIIIICHHAS 3JIEKTPOHUKA
HNucTpymMeHTanbHBIE METOABl XMMHYECKOTO aHalM3a B OXpPaHE OKPYXAIOIIEH Cpenbl U palioHaIbHOM
HCII0JIb30BAaHUHU ITPUPOJHBIX PECYPCOB
HNudopmaninoHHbIe TEXHOIOTUU
[IpoexTupoBaHue NPOLECCOB U allapaTOB XUMHUUYECKONU TEXHOJIOTHH
BBenenne B MeMOpaHHYIO TEXHOJIOTHIO
CTpyKTypHOE MOAEIUPOBAHNE XUMUKO-TEXHOJIOTMUYECKUX MPOLECCOB
bapomemOpaHHbIe nporiecchl
OCHOBBI 2JIEKTPOXUMUU
Juddysnonnbie MeMOpaHHbBIE MPOIIECCH
[TpuHIMITBI OpraHu3alvy U yIpasieHus sHeprocoperatommmu X TC
CsoiictBa I1AB u ux npuMeHeHne B XMMUYECKOI TEXHOJIOTUU
TeopeTrnueckre OCHOBBI KOPPO3UHU
DneKTpoMeMOpaHHBIE MPOIIECCHI
Crparernueckoe MmiaHUpOBAaHWE WHHOBALIMOHHBIX XUMUYECKHUX
MIPOU3BOICTB
TexHomorust BoJbl
[IpoexTupoBanue HEpro-pecypcocoeperaromux X TC
TexXHUKO-2KOHOMUYECKUI aHAIIN3
Kommeprinanuzamus u Tpanc(ep MHHOBAIIMOHHBIX TEXHOJIOTHI
ConpsikeHHbIE MEMOpPaHHBIE MTPOIIECCHI
TexHomorus 3aIMTHI OT KOPPO3UHU
JlabopaTopHBIi MPAKTUKYM 10 MEMOPAHHOW TEXHOJIOTHHI
JlaGopaTopHBI# TPAKTUKYM 10 HHHOBAIIMOHHBIM MaTepragam
KypcoBoii mpoekT no MeMOpaHHOM TeXHOJIOTUU
KypcoBoii MpoeKT 110 THHOBAIMOHHBIM MaTepragam
Y4yeOHast mpakTHKa: 03HAKOMHUTENbHAs MPaKTUKA
[Ipon3BOACTBEHHAS MPAKTUKA: TEXHOJIOTHYECKas (MPOEKTHO-TEXHOJIOTUYECKAs ) TPAKTUKA
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[TpousBoicTBEHHAs TPAKTHKA: HAYIHO-UCCIIEA0BaTEIbCKast paboTa

[Ipon3BOACTBEHHAsA MPAKTHUKA: TPEAUIIIOMHAS IPAKTUKA

BrimonHenue, moAroToBKa K MpOIeIype 3alIUThl U 3aIIUTa BEITYCKHON KBaTU(UKAIIMOHHON PabOThI
['paxxnaHckas 3a11MTa B UYpe3BbIUYANHBIX CUTYalUAX

[TepeBoa HAyYHO-TEXHUUECKOU JTUTEPATYPHI

Bxogsamux B OOII no Hanpasnenuto noarorosku 18.03.02 «Iuepro- u pecypcocdeperaoiuime npoueccbl B
XHMHYECKOH TeXHOJIOTHM HepTeXuMUH M OMOTEXHOJOTHN», NMPoPuiib «PalMOHAJIBLHO MCIOJIb30BAHUE
CBIPbEBBLIX H_JHEPreTHYeCKHX PEeCypPcoB)», BBIIIOJHEHbI B BHUJIE OTAEIbHBIX JOKYMEHTOB, SIBIISIOIIMXCS
HeoTbemiieMol yacTbio qanHoit OOIL.

9 ®OH/Ibl OHEHOYHBIX CPEACTB VIS5 HPOBEJEHUS TEKYIIETO KOHTPOJISA
YCIIEBAEMOCTH, TPOMEXYTOYHOU ATTECTALIMU U I'HA OBYYAIOIIUXCSA OOII
BAKAJIABPUATA

B cootBerctBum ¢ ®I'OC BO 3++ mo nampaBnenuto mnoaroroBkd 18.03.02 «IHepro- u
pecypcocOeperapuiyue npoueccbl B XUMHYECKOH TeXHOJOruu HepreXxuMuu M OHOTEXHOJOTMH» UL
aTTeCTaluy 0O0YJaIOUINXCS HA COOTBETCTBUE UX TIEPCOHAIBHBIX TOCTHKEHUH osTamHbIM TpedoBanusiM OOI1
OakanaBpuata paspaboransl ®OC no kaxmoi aucuumuuHe, npakTtuke, [MA, BkiIrouarolue TUIIOBBIC
3aJaHusl, KOHTPOJIbHBIE PabOTHI, TECTHI, BOMPOCHI K 3a4eTaM M 5K3aMEHaM, CPEIICTBA M METO/bI OICHKH,
MO3BOJIAIOIINE OLICHUTh 3HAHUS, YMEHUS, HABBIKU U YPOBEHb MIPUOOPETEHHBIX KOMITETEHIUH.

@®OC mno pucuumuuHaM, npaktukam, ['MA paspabatsiBatoTcsi B coorBeTcTBUH ¢ [lopsiaxom
pa3paboTKu M YTBEP>KACHHUS 00pa30BaTeIbHBIX MPOTPAMM, YTBEPXKACHHBIM pEHICHHEM YYEeHOIro COBETa
PXTY um. [1.1. Menneneera ot 25.06.2020, mpotokon Ne 12, BBeICHHBIM B ICHCTBUE TPUKA30M H.0. PEKTOpa
PXTY um. JI.. MenaeneeBa ot 29.06.2020 Ne 48-O/1.

®OC no aucuurinHam, npaktukam u ' MA (nepedens aucuuiing, npakTuk u [’ MA u3 ydeOHoOro miaHa):

HNHocTpaHHBIN A3BIK
Ucropus (Mcropust Poccuu, Bceobiias uctopust)
IIpaBoBeneHue
®dutocodust
OCHOBBI 5KOHOMHKH U YIPABJICHUS IPOU3BOICTBOM
CounanbHO-TICUXOJIOTUYECKUE OCHOBBI PA3BUTHUS JTUYHOCTH
OO01mas 1 HeoOpraHUYeCcKask XUMHUS
Oprannueckast XUMHS
AHaNUTUYECKAs] XUMUS
dusznyeckas XuMus
Konnouanas xumus
Marematuka
®dusuka
DKOJIOTHS
be3onacHOCTb KU3HEAEATENHHOCTH
WNmxenepHast 1 KOMIbIOTEpHAs rpaduka
[Ipuknannas MexaHuka
[Tpouecchl n anmaparbl XUMUYECKOW TEXHOIOTHHU
OO01mas XuMu4ecKast TEXHOJIOTHS
CucTeMBbl yIpaBJICHUS XUMHKO-TEXHOJIOTHYECKUMH MPOIECCaMU
MonenupoBaHue SHEPTO- U PECYpPCcOCOEpEraroIux MpoIeccoB
dusndeckast KyIbTypa U CIIOPT
DNEKTUBHBIE TUCIUIUIMHBI 10 GU3UYECKON KYIbTYPE U CIIOPTY
Brenenue B nHpopManimoHHbIe TEXHOJIOTHH:
OcHoBBI HHGOPMAITMOHHBIX TEXHOJIOTHI
[IpodunpHOE MporpaMMHOe oOecrieueHre It penieHus 3a1a4d TpoecCHOHATbEHON AeTENhHOCTH
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BrruucnurenbHas MmaTemMaTuka

JlaGopaTopHBIi TPAKTUKYM 10 OPTraHUIECKON X UMHUH

[IpoMblleHHAs 3KOI0THS

TeopeTnueckre OCHOBBI 3HEPTO- U PECypcocOepeKeHHs] B XUMUYECKOW TEXHOIOTHH
MarepuanoBeaeHHe AJIsl 3HEPro- U pecypcocOeperaromnx MmoueccoB XMMUIECKON TEXHOIOTUN
DNEKTPOTEXHHUKA U MIPOMBIIIJICHHAS 3JIEKTPOHUKA

WNHcTpyMeHTallbHBIE METOJIbl XMMHMUYECKOI'O aHalu3a B OXpaHE OKPYXKAIOUIEH cpelbl U palioOHaIbHOM
UCIOJIb30BaHUU MPUPOIHBIX PECYPCOB

HNudopmalinoHHble TEXHOIOTUN

[IpoexkTupoBaHue POLIECCOB U AINIapaTOB XMMHUECKON TEXHOJIOTUU

BBenenue B MeMOpaHHYIO TEXHOJIOTHUIO

CTpyKTypHOE MOJEINPOBAHUE XUMUKO-TEXHOJIOTUYECKUX ITPOLIECCOB

bapomemOpanHbIe mporiecchl

OCHOBBI JIEKTPOXUMUU

Hudbdy3nonnsie MeMOpaHHBIC MPOIECCHI

[TpuHIMTIBL OpraHU3aMK U yIpaBieHus saeprocoperaromumu XTC

CaoiictBa [IAB 1 ux npumeHeHue B XUMUYECKON TEXHOJIOTUU

Teopernueckre 0OCHOBBI KOPpPO3UU

DneKTpoMeMOpaHHbIE MTPOLIECCHI

Crpaterndeckoe iiaHMpOBaHNE HHHOBALIMOHHBIX XUMHUECKUX

MIPOU3BOJICTB

TexHonorusa BOAbI

[TpoextupoBanue sHEpro-pecypcocoeperarommx XTC

TexXHUKO-35KOHOMUYECKUIN aHAIIN3

Kommepuuanu3zanus u Tpancdep HHHOBAIMOHHBIX TEXHOJIOTHIA

ConpsixkeHHbIE MEMOpPaHHBIE ITPOLIECCHI

TexHonorus 3amuThl OT KOPPO3UU

JlabopaTopHEIi MPAaKTUKYM 10 MEMOPaHHOH TEXHOJIOTHU

JlabopaTopHbIil MPAaKTUKYM 0 UHHOBAIIMOHHBIM MaTepHuagam

KypcoBoii npoekT no MeMOpaHHOM TEXHOJIOTUU

KypcoBoii mpoeKT 1o THHOBAalMOHHBIM MaTepuaiam

VYyeOHast mpakTHKa: 03HAKOMUTEIbHAS MPaKTUKa

[TpousBoaCcTBEHHAS MPAKTHUKA: TEXHOJIOTHYECKasl (MPOEKTHO-TEXHOJIOTUYECKasl) MMPAKTUKA
[IpousBoicTBEHHAs IPAaKTUKA: HAYYHO-UCCIIEA0BaTENbCKas padoTa

[Ipon3BOACTBEHHAsA MPAKTUKA: TPEAIUIIIOMHAS IPAKTUKA

BoinonHenue, moAroToBka K Mporenype 3aliThl U 3alIUTa BITYCKHON KBaJM(UKAIIMOHHONW padoThI
['paxxnaHckas 3an1MTa B UYpe3BbIUANHBIX CUTYaAUAX

[lepeBo HayYHO-TEXHUUYECKOH JINTEPATYPHI

Bxogsmux B OOII no Hanpasnenuto noarorosku 18.03.02 «Inepro- u pecypcocdeperaiime npoueccbl B
XHMHYECKOH TEXHOJOruH HeTeXuMHN ¥ OHOTEXHOJIOTHN», Npoduis «PanmoHaTLHO MCNOJb30BaHUE
ChIPbEBBIX M _JHEPreTHYeCKUX PEeCYPCOBY», BBHITOJHEHBI B BHJE OTACIHHBIX JTOKYMEHTOB, SIBIISIOIIAXCS
HeoTbeMJIEMOH YacThio JanHon OOIL.

10 METOAUYECKHME MATEPHUAJIBI 10 JUCHUIIVIMHAM, TIPAKTUKAM U I'HA

Metoanueckue MaTepuabl o IUCHUILTMHAM, TpakTukaM u ' A (nepeueHs AucuuIuiuH, npaktuk u [ A
U3 yueOHOro I1aHa):

NHOoCTpaHHBIN S3bIK

Ucropus (Mcropust Poccuu, BceoO1as uctopusi)
[IpaBoBeneHUE

dunocodust

OCHOBBI 5KOHOMHKH W yIPABIICHUSI TIPOU3BOICTBOM
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CounanbHO-TICUXOJIOTUYECKUE OCHOBBI PA3BUTHUS TUYHOCTU
OO0mias 1 HeOpraHU4ecKas XUMUs
Opranuyeckast XuMus
AHanuTnyeckast XuMHS
duznueckass XUMHS
Konnonnnas xumus
Maremaruka
duzuka
OKomorus
be3omacHOCTh KHU3HEACATECIILHOCTU
NmxenepHast 1 KOMITbIOTEpHAs rpaduka
[IpukiiagHas MexaHuka
[Ipouecchl u anmaparbl XUMUYECKOU TEXHOIOTUHI
OO6111ast XUMHAYECKast TEXHOIOT U
CucrteMbl ypaBieHHUs] XUMUKO-TEXHOJIOTHYECKUMU MTPOILECCAMU
MonenupoBaHue 3HEPTO- U PECYPCOCOSPEraroInx MpoIeccoB
®dusnueckas KylbTypa U CIOPT
DJIeKTUBHBIE TUCIUIUIMHBI TI0 (PU3NYECKON KYIbTYpE U CIIOPTY
Brenenue B nHGopManmoHHbIE TEXHOJIOTHH:
OcHoBBI HHGOPMAITMOHHBIX TEXHOJIOTHI
[IpodunpHOE MporpaMMHOe obOecrieueHre Il pelieHus 3a/1a4 TpoPecCHOHAILHON ACATEIbHOCTH
BrruucinnTensHas MaTeMaTUKa
JlabopaTopHbIil MPAKTUKYM IO OPTraHHYECKON XUMUU
[IpompbliieHHas HKOJIOTUS
TeopeTnueckre OCHOBBI SHEPTO- U PecypcocOepeKeH s B XUMUYECKOM TEXHOJIOTHH
MarepuanoBeieHue ISl JHEPTO- M PECypcocOeperaroniux MomneccoB XHMUISCKOW TEXHOIOTHI
DJIEKTPOTEXHUKA U TIPOMBIIIJICHHAS JICKTPOHUKA

HNucTpymeHTanbHBIE METOABl XMMHYECKOTO aHal3a B OXPaHE OKPYXKAIOMIEW Cpenbl W palioOHAIBHOM

MCII0JIb30BAaHUHU ITPUPOIHBIX PECYPCOB
NHpopmanoHHble TEXHOIOTUH

ITpoexTrpoBaHKEe MPOLIECCOB U ANIapaTOB XMMHUYECKON TEXHOJIOTUN
BBenenne B MeMOpaHHYIO TEXHOJIOTHIO

CTpyKTypHOE MOJENMPOBAHUE XUMUKO-TEXHOJIOTHYECKUX ITPOLIECCOB
bapomemOpaHHbIe nporiecchl

OCHOBBI 2JIEKTPOXUMUU

Hudbdy3nonnsie MeMOpaHHBIE MPOIECCHI

[TpuHIMITBI OpraHu3alvy U yIpasieHus sHeprocoperatommmu X TC
CsoiictBa I1AB u ux npuMeHeHne B XMMUYECKOI TEXHOJIOTUU
TeopeTnueckne OCHOBBI KOPPO3UH

DneKTpoMeMOpaHHBIE MPOIIECCHI

Crparernueckoe MIaHUPOBAHNE MHHOBAIIMOHHBIX XUMUYECKHUX
IIPOU3BOJICTB

TexHonorus Boasl

[IpoexTupoBanue HEpro-pecypcocoeperaromux X TC
TexXHUKO-2KOHOMUYECKUI aHAIIN3

Kommepuunanu3zanus u Tpancdep HHHOBAIIMOHHBIX TEXHOJIOTHH
ConpsixeHHble MeMOpaHHBIE TPOLIECCHI

TexHonorus 3amuThl OT KOPPO3UU

JlabopaTopHBIi MPAKTUKYM 10 MEMOPAHHOW TEXHOJIOTHHI
JlaGopaTopHbIil MPaKTUKyM 10 HUHHOBAIIMOHHBIM MaTepHuagam
KypcoBoii mpoekT o MeMOpaHHOI TEXHOJIOTUU

KypcoBoii MpoeKT 110 THHOBAIMOHHBIM MaTepragam

Y4yeOHast mpakTHKa: 03HAKOMHUTENbHAs MPaKTUKA

[TpousBoacTBEHHAs MPAKTHUKA: TEXHOJIOTHYECKasl (TPOEKTHO-TEXHOJIOTHYECKas) MpaKkTUKa
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[TpousBoicTBEHHAs TPAKTHKA: HAYIHO-UCCIIEA0BaTEIbCKast paboTa

[Ipon3BOACTBEHHAsA MPAKTHUKA: TPEAUIIIOMHAS IPAKTUKA

BrimonHenue, moAroToBKa K MpoIieaype 3alliuThl U 3aIUTa BEITYCKHON KBaTU(UKAIIMOHHONH PabOThI
['paxxnaHckas 3ammTa B Ype3BbIYAMHBIX CUTYaLUAX

[TepeBoa HayYHO-TEXHUUECKOU JTUTEPATYPHI

Bxogsamux B OOII no Hanpasnenuto noarorosku 18.03.02 «Iuepro- u pecypcocdeperaoiime npoueccbl B
XHMHYECKOH TeXHOJIOTHM HepTeXuMUH M OMOTEXHOJOTHN», NMPoPuiib «PalMOHAJIBLHO MCIOJIb30BAHUE
CBIPbEBBLIX M _JHEPreTHYeCKHX PEeCYpPCOB)», BBIIIOJHEHbI B BHUJIE OTAEIbHBIX JOKYMEHTOB, SIBISIOLINXCS
HeoTbemiieMol yacTbio qanHoit OOIL.

11 PABOYAS TIPOT'PAMMA BOCIIMTAHUA

Pabouas mporpamma Bocmurtanus, Bxojsmas B OOIl mo nampasnenuto mnoaroroBku 18.03.02
«JHepro- M pecypcocOeperaoime Mnpoueccbl B XMMHUYECKOW TeXHOJOrMM HeQTeXuMHMH H
OMOTEXHOJIOTHI», TIPoduIb «PaNHOHAILHO HCHOJIL30BAHHE CHIPLEBBIX W JHEPIreTHYECKHX PECYPCOBY,
BBIIIOJIHEHA B BUJIE OTAEJIBHOTO TOKYMEHTA, SIBJIISIOIIErocss HeoThbemiieMor yacThio JaHHou OOIL.

12 KAJIEHJIAPHBIH IIJTAH BOCIIMTATEJIbHOM PABOTBI

Kanennapuelii muian BocnuTaTenbHOM pa0OoTsl, Bxomaumii B OOIl nmo HampaBieHHIO MOATOTOBKU
18.03.02 «JHepro- u pecypcocOeperaomme npoueccbl B XMMHYECKOH TEXHOJOrHM HeQTeXMMHH H
OHOTEXHOJIOTHI», TIPOod1Ib «PaHOHAJLHO HCI0JIb30BAHHE CHIPLEBBIX W JHEPreTHYECKHX PECYPCOBY,
BBITOJIHEH B BUJIE OTJENBHOIO JOKYMEHTA, SBJIAIOIIEr0CsS HEOTheMIIEMOM YacThio JanHo OOIL

181



