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1 OBIIUE IMOJIOKEHU S

1.1 OcHoBHass mnpodeccHoHAIbHAS o0pa3oBaTejbHAasi TMPOrpaMMa BbICIIET0
0o0pa3oBaHusl — MPOrpaMMa MOJAroTOBKHU 0aKaJaBpoB (1ajiee — mporpaMmma 0akajaBpuara,
OOIl oOakajaBpuara), peamusyemas (eacpaibHBIM TOCYJIapCTBEHHBIM  OIOKETHBIM
0o0pa3oBaTeNbHBIM  yUPSXKICHHEM  BBICHIETO  oOpazoBaHuss  «POCCHICKMI ~ XHMHKO-
TexHoJornueckuit ynusepcutrer umenu J[.MI. MenneneeBa» B COOTBETCTBHH C (pelepaabHbIM
rOCY/IapCTBEHHBIM 00pPa30BAaTEIbHBIM CTAHIAPTOM BBICHIETO OOpa3oBaHUs — OakalaBpwar IO
HarnpaBiaeHuto mnoArotoku 18.03.01 Xumudyeckasi TexHoJorusi, npodpmis «XuMHYeCKAas]
TEXHOJIOTUSl _MaTePHAJIOB JJEKTPOHUKHY», TMPEJCTABIsACT COOOM KOMIUIEKC OCHOBHBIX
XapaKTepUCTHUK O0pa30BaHHMA U  OPraHU3alMOHHO-TIEAATOTUYECKUX  YCJIOBHM, KOTOPBIN
Ipe/CTaBiIeH B BUJE y4yeOHOro IUlaHa, KAJIEHAAPHOTO y4eOHOro rpaduka, padboyux mporpamm
JUCHUIUIMH (MOJyJiel), OLEHOYHBIX M METOJWYECKUX MaTepuayoB, pabouel MporpaMmbl
BOCTIMTAHHS, KaJICHIAPHOTO IJIaHa BOCIUTATEILHON paboThI, (hOpM aTTECTALIUU.

1.2 HopmaTuBHBIE JOKYMEHTBHI JJisi Pa3padoTKu NporpamMmsl OakajaBpuaTa Mo
HAIIPABJICHUIO MOATOTOBKH COCTABJISAIOT:

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

- [Tpuka3z MunobpHayku Poccum ot 07.08.2020 r. Ne 922 «OO6 yTBepKaeHUH
¢denepasbHOrO TOCYAAPCTBEHHOTO O00pa30BAaTENBHOTO CTaHAApTa BBICHIETO OOpPa30BaHUS —
OakanmaBpuaT 1o HarpabieHHt0 moarotoBku 18.03.01 Xumuyeckasi TeXHOJOrHsi (namee —
®I'OC BO — 6akanaBpuat 1o HarpasieHHiO moarotoBku 18.03.01 Xumuyeckasi TEXHOJIOTHSA);

- [Mpukaz MunoOpunaykun Poccum ot 05.04.2017 Ne 301 «OG6 yTBepKaeHUU
[Topsinka  opraHu3alMM M OCYIIECTBJIEHUS  00pa3oBaTeNbHOM  JEATENbHOCTH IO
o0Opa3oBaTeNbHBIM IPOTpaMMaM  BBICHIETO 00pa3oBaHMs — TMporpamMmaM OakajaBpuara,
porpaMMam CleluaInTeTa, IporpaMmMaM MarucTpaTypbl».

- [Ipodeccuonanbubiit  crangapt 26.017 «CrnenuanucT 1O TMOATOTOBKE U
AKCIUTyaTallu Hay4YHO-TIPOMBIIIJIEHHOTO o0opynoBaHus JUISE MOJTyYeHUs
HAaHOCTPYKTYpUPOBAaHHBIX PVD-noKpeITHII», YTBEPXKACHHBIN ITpUKa3oM MUHHCTEPCTBA TpyAa U
counanbHOM 3amuThl Poccuiickoit @enepanuu ot 29 arycra 2017 r. Ne 644H;

— [Tpodeccuonanpusiii ctanaapt 29.002 «Crnennanuct TEXHUYECKOro 00ecTieueHus
TEXHOJIOTUYECKUX MPOIIECCOB NMPOM3BOACTBA MPUOOPOB KBAHTOBOW 3JIEKTPOHUKH U (POTOHUKUY,
YTBEPKJICHHBI TPUKa30M MMUHHUCTEpCTBA Tpylda M COLMAIbHOM 3amuThl Poccuiickoi
Oeneparun oT 7 ceHTsa0pst 2015 r. No 598H;

- ITpodeccuonanbusiit cranaapt 40.037 «Crnenuanuct mo pa3padboTKe TEXHOJIOTUU
IIPOU3BOJICTBA MPUOOPOB KBAHTOBOM JJIEKTPOHUKH U (DOTOHHMKHY», YTBEP)KIEHHBIA MPHUKA30M
MunucrepcTBa Tpyaa u conuanbHoi 3amuTel Poceniickoit @enepanuu ot 10 urons 2014 rona
Ne 446m.

— Ilpuka3 MunucrepctBa oOpa3oBanusi u Hayku P® ot 23.08.2017 Ne 816 «O6
yrBepxaeHuH [lopsaka nmpUMeHeHHs OpraHu3alusMHU, OCYIIECTBISIOIIMMU 00pa30oBaTeNIbHYIO
NeSITeIbHOCTD, AJIEKTPOHHOTO OO0YYeHHs, NUCTAHLMOHHBIX 00pa30oBaTeIbHBIX TEXHOJIOTUH INpH
peanu3anuu  00pa3oOBaTENBHBIX TMporpamMM» [DneKTpoHHBIM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO0%ES%EA
%EO%EY/ (nata obpamenus: 30.03.2022);

— Ilpuka3 MunucrepctBa Hayku M Bbiciiero oOpa3oBanusi Poccuiickoit denepanuu,
MunucrepctBa npocsemieHus Poccuiickoit ®eneparnn ot  05.08.2020 Ne 885/390 «O
MPaKTUYECKOW TMOATOTOBKE OOydammmxcs» [DIeKTpoHHBIM pecypc]. Pexum  gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&Ilink _id=0&nd=102850569&intelsearch=&firstDoc=1/
(mara obopamienuns: 30.03.2022);

—Ilonoxxenue o0 opraHu3aMl M MCIOJb30BAHUHM 3JEKTPOHHOTO OOy4YeHUS U
JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTMH MpU peaju3aluu 00pa30BaTeNbHBIX MPOrpaMM
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http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%F0%E8%EA%E0%E7%20
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B (¢eaepaTbHOM TOCYIapCTBEHHOM OIO/DKETHOM 00pa30BaTEIbHOM YUPEKIACHUH BBICIIETO
oOpa3zoBanus «Poccuiickuii XMMUKO-TEXHOJIOTHYECKU yHuBepcuTeT umenu .M. MenneneeBay,
npuHsToe pemeHueM YdyeHoro coera PXTY wum. .M. MenaeneeBa «27» mapra 2020 r.,
nporokos Ne 9, BBeieHHOE B nelicTBUE Npuka3oM H.0. pektopa PXTY um. JI.U. Menneneena
«T7» wmapra 2020 1. Ne 29 O]l [DOnexrpoHHbli pecypc]. Pexum pocrymna:
https://muctr.ru/upload/university/departments/uu/local _doc/ITonoxkenne_I0uIOT.pdf naTa
obpamienus: 30.03.2022);

—IlonoxxeHue O MOPaKTHYECKONW TOArOTOBKE oOOywarommxcs B (denepaabHOM
roCy/IapCTBEHHOM  OIO/KETHOM 00pa30oBaTEeIbHOM  YUPEXKICHUU BBICHIETO 00pa3oBaHUs
«Poccuiickuii XMMUKO-TEXHOJIOTUYECKH yHuBepcuteT umenu (.M. Menneneesa», npunsaroe
pemennemM Yuenoro coera PXTY um. J[.U. MenneneeBa «25» nHosiopst 2020 r., mpotokoa Ne 4,
BBEJICHO B JielicTBUE NpUKa3oM U.0. pekropa PXTY um. [I.11. MenneneeBa «26» Hos6ps 2020 r.
No 1170 [DneKTpOHHBIN pecypc]. Pexum JIOCTyma:
https://muctr.ru/upload/university/departments/uu/local _doc/TTonoxerne%200%20mnpakTHyecKoit
%20noaroroske.pdf nata oopamenus: 30.03.2022).

[Ipy ocBOEHMM AWCHMIUIMH ¥ MPAKTUK CTYAEHTHl JOJDKHBI  HCIOJb30BaTh
uH(pOpMalMOHHBIE U MH(POPMAIMOHHO-00pa30BaTeIbHbIE PECYpPChl CIENYIOMIMX MOPTAIOB U
CalTOB:

— Cucrema QenepabHbIX 00pa3oBaTeNbHBIX MOpPTaioB. CHCTEMa  OTKPBITOTO
obpazoBanus. Koucantuuroeiii nentp MOC OO P® [Onektponnsiii pecypc] — Pexum
nocryma: http://www.openedu.ru/ (nara oopamenus: 30.03.2022).

— Hudopmarmmonnas cuctema «EanHoe OKHO JocTyna K 00pa30BaTeIbHBIM PECypcamy.
URL.: http://window.edu.ru/ (zara o6pamenus: 30.03.2022).

— OOIIO: coorBerctBue TpeboBanusM DPI'OC [DnextpoHHbIl pecypc] — Pexum
noctyna: http://fepo.i-exam.ru/ (mara oopamienus: 30.03.2022).

1.3 O0mas xapakTepucTHKA MPorpaMMsbl fakajiaBpuaTa

Heapio nporpaMmmbl 0akajaBpuara sBISETCS CO3JAaHHUE IS OOYYAIOIIUXCS YCIOBUN
JUIE TIPHOOPETeHUsT HEOOXOIUMOTO IS OCYIIECTBICHUS TPO(PECCHOHATBHON NeSTeTbHOCTH
YPOBHS 3HAHWM, YMEHHIA, HABBIKOB, OIBITA JEATEIHHOCTH M MOJATOTOBKHU K 3aIIUTE BBIMTYCKHOU
KBaJIM(DUKALIMOHHOM paboTHl.

[Tonydyenue oOpa3oBaHHS MO 00pa30BaTENBbHON MpOrpaMMe BBICHIETO OOpa3oBaHUS —
nporpaMMe OakallaBprara JOIyCKAaeTCsl TOJIBKO B 00pa3oBaTENbHOW OpPraHW3aIllMM BBICIIETO
o0pa30oBaHMs M HAYYHOM OpraHu3aluu (J1ajgee — OpraHu3arms).

OO6yuenue 1o 00pa3oBaTeNbHONW MpPOTrpaMMe BBICHIETO O00pa3oBaHUsI — MPOrpPaMMe
OakanaBpuata B 00pa3oBaTEeNbHOM OpPraHM3allid OCYIIECTBISETCS B OYHON (opMe 0oOydeHHs.
O0wvem mporpammsbl OakanaBpmara cocTaBisieT 240 3adeTHBIX enuHMIl (janee — 3.€.) BHE
3aBUCHUMOCTH OT (JOPMBI OOyUEHUsI, MPUMEHSEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHI, peanu3aiun
nporpaMMbl  OakaliaBpriaTa C HWCIOJIb30BAHWEM CETEBOW (DOPMBI, pealln3alliil MPOrPaMMbI
OakanaBpuaTa 1Mo UHAUBHIYAILHOMY yUeOHOMY IUIaHY.

Cpox nomydeHust o0pa3oBaHus 0 MporpaMMe OakajiaBpuara:

B OYHOU (opMe 00yUeHHUsI, BKIIOYasT KAaHUKYJIbI, IPEIOCTABISIEMbIE MTOCIIE TPOXOKICHUS
roCyIapCTBEHHOW UTOTOBOM aTTECTAI[MU, COCTABIIAET 4 roaa

IIpn peanuzamuu nporpammbl  OakanmaBpuara OpraHu3anusi BIpaBe MPUMEHSTH
AIIEKTPOHHOE 00YYEeHHUE, TUCTAHITMOHHBIE 00pa30BaTEIbHBIE TEXHOIOTHH.

Peanu3amus nporpammel 6akanaBpuara ¢ MPUMEHEHUEM HCKITIOYUTEIHHO AJIEKTPOHHOTO
00y4YeHHsI, AMCTAaHIIMOHHBIX 00Pa30BaTELHBIX TEXHOJIIOTHI HE JOMYCKASTCS.

OOpazoBatenbHass JEATENBHOCTh IO MporpamMme OakandaBpuaTa OCYIIECTBISIETCS Ha
rOCyIapCTBEHHOM s13blke Poccuiickoit denepanuu, €Cid HWHOE HE OMNPEAECIEHO JIOKAJIbHBIM
HOPMAaTHUBHBIM aKTOM OpTaHH3AIIHH.

CrpykTypa mporpamMmbl OakaiaBpuata (oOsi3aTenbHas YacTh, 4acTh, (Gopmupyemas
ydacTHUKaMu 00pa30BaTeNbHBIX OTHOIICHHUI; (paKyIbTaTUBBI) — U3 cooTBeTCTBYOIEero GI'OC.


https://muctr.ru/upload/university/departments/uu/local_doc/Положение_ЭОиДОТ.pdf
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[TporpamMma GakanaBpuaTa COCTOUT U3 CIASAYIOMINX OJIOKOB:
brok 1 "Iucuurmune (Moaynn)";

bnok 2 "[Ipaktuka";

bnok 3 "T'ocynapcTBeHHast UTOroBasi arrecranus'.

CrtpykTypa nporpammsl 0akajiappuara
(13 cootBerctBytoniero ®I'OC)

CtpykTypa nmporpammsl 6akagaBpuaTa O06wem nporpammbl 6akanaBpuaTa
B 3aUYETHBIX €IMHUIAX
biok 1 Jucuunauael (MOIYIIH) He meHee 180
biiok 2 IIpakTuka He MeHee 15
bnok 3 ['ocynapcTBeHHast UTOTOBasi aTTeCTalus HE MeHee 6
O0BeM nporpamMmbl OakajiaBpuarta 240

IIporpamma GakanaBpuara J0JDKHA OOeCeuMBaTh peaTU3alMI0 JUCHMILIMH (MOIYJei)
no ¢unocodun, ucropum (ucropuum Poccum, BceoOmieil MCTOPUHM), WHOCTPAHHOMY SI3BIKY,
0€30MacHOCTH KU3HEEATEIBHOCTH B paMkax bioka 1 "Iucuunnuasl (Mogynn)".

[IporpamMma OakanaBpuaTta JODKHA 00ECIEYMBATH PEATH3AUIO JUCIUILINH (MOTYIICH)
10 (PU3NYECKOH KYJIbTYpE U CIIOPTY:

B 00beMe He MeHee 2 3.€. B paMmkax bioka 1 "{ucuumiunsl (Mogynu)";

B 00beMe He MeHee 328 akaJeMHUYeCKHX 4acoB, KOTOPbIE SBIISAIOTCS 00s3aTE€IbHBIMU AJIS
OCBOEHUS, HE INEPEBOJAATCA B 3.€. U HE BKIIIOYAIOTCA B 00bEM NporpamMmbl OakajaBpuara, B
paMKax 3JeKTUBHBIX AUCUUIUIMH (MOayNeil) B 04HON (hopMe 0OyueHusl.

JucuumumHel (MOAYIH) 10 (PU3NYECKON KYJIbTYpe M CHOPTY PEau3yIoTCsS B TOPSIKE,
yctaHoBieHHOM Opranuzanueit. Jng naBanmuaoB u qun ¢ OB3 Opranu3anus ycTaHaBIMBaET
0COOBII TOPSIIOK OCBOCHHS JUCIHMIUIMH (MOIyJieH) mo (U3MYECKOH KyJIbType M CIOPTY C
YY€TOM COCTOSIHUS UX 3710POBbSL.

B brok 2 "lIpaktuka" BXoIaT yueOHas M MPOU3BOJICTBEHHAs MPAKTUKU (ajiee BMECTE -
MPAKTHKN).

Tunel yueOHOM MpakTHKH:

® 03HAaKOMMTEJbHAS IIPAKTHUKA;
e TexHoJornyeckas (IpPOeKTHO-TEXHOJIOIHYecKasl) MPaKTHKa;
® HKCIUTyaTallMOHHAs IPAKTHKA;
e HayyHO-HCCIIeoBaTeNbcKass padoTa (MOdydYeHHe MEPBUYHBIX HABBIKOB HAy4yHO-
HCCIIEI0BATENbCKON PabOTHI).
Tunel Npon3BOICTBEHHON TPAKTHKHU:
e TexXHoJIornyeckas (MPOeKTHO-TEXHOJIOIHYecKasl) MPaKTHKa;
® HKCIUTyaTallMOHHAs MPAKTHKA;
e HayyHO-HCCIIeJoBaTeNbCcKas padoTa.

Opranuzanus:

e BpIOMpAET OAMH UM HECKOJIBKO TUIIOB YU€OHOU MPAKTUKU U OJJUH WM HECKOJIBKO
TUIIOB TPOU3BOJCTBEHHOM IPAKTUKU W3 IEpPEYHs, yKa3aHHOrO B IyHKTe 2.4
dI'0C BO;

e BIpaBe BbIOpaTh OJAMH WM HECKOJbKO THUIOB Yy4e€OHOW NPaKTUKU U (WIJIH)
MIPOU3BOICTBEHHOM NMpakTHKH U3 pekoMeHayeMbix ITOOII (npu Hanuuum);

e BIpaBe YCTAHOBUTHb JIOTIOJIHUTENBHBIA THUN (TUIBI) y4yeOHOW W  (MIIH)
MPOU3BOJACTBEHHOMN MPAKTHUK;

® YCTaHABJIMBAET 0ObEMBI MPAKTUK KaXKJIOTO THUIIA.

B bnok 3 "'ocynapcTBeHHas HTOroBasi arrecTalus’ BXOIAT:




® JIOJrOTOBKAa K CAaue M cJada rocyJapCTBEHHOro sk3ameHa (ecin OpraHuzanus
BKJIIOYWJIA TOCYJAapCTBEHHBIM DK3aMEH B COCTAaB IOCYAApPCTBEHHOM HTOIOBOM
aTTECTaIuN);

® [IOATOTOBKA K IMPOLEAYpEe 3aIUThl M 3alIUTa BBITYCKHON KBaJM(UKAMOHHON
paboTHL.

I[Ipu pa3paboTke mporpamMmbl  OakajlaBpuata oOydJarouuMmMcs  00ecIeunBacTCs
BO3MOXXHOCTh OCBOCHHUS 3JIEKTHBHBIX IUCHUIUIMH (MOAynel) M (paKyIbTaTUBHBIX AMCLUUILUINH
(Momyei).

@axynpTaTUBHBIE JUCHMIUIMHBL (MOJYJIM) HE BKJIKOYAIOTCS B O0BEM IPOrpPaMMBbI
OakanaBpuara.

B pamkax mnporpamMMmel OakamaBpuara BBIICISAIOTCA 00s3aTeNbHAs 4YacTh M YacTh,
dopmupyemas ydacTHUKaMH 00pa30BaTEeJIbHBIX OTHOLIEHUH.

K ob6s3arenbHON yacTu mporpaMMbl OakajaBpuaTa OTHOCATCSA JUCLUIUIMHBL (MOAYJIN) U
IOpaKkTUKH, obecnednBaromiye  QGopMupoBaHue  OOIIENPO(ECCHOHANBHBIX  KOMIETEHIIHH,
onpeaenseMbix PI'OC BO.

B o0s3arenbHyt0 yacTh IporpaMMel OakajiaBprara BKIKOYAIOTCS, B TOM YHCIIE:

JUCLUILIMHBL (MOIYJIN),

JUCLUIUIMHBL (MOIYIHM) MO (U3NYECKOH KyJIbType M CIOpPTY, pealu3yeMble B paMKax
bnoka 1 "{ucuuminnel (Monynn)".

JvcuuiuinHel (MOJyJIM) M IPAKTUKH, o0ecreunBaromue (GopMUPOBaHUE YHUBEPCATbHBIX
kommereHmii, omnpenemsiembix PIOC BO, a Takke mnpodecCHOHATBHBIX KOMIIETEHIIHH,
onpenenseMblx OpraHuzanueil caMoCTOATENbHO, MOTYT BKIIIOYAThCS B O00S3aTENbHYIO YacTh
nporpaMMbl OakaiaBpuaTa W (WIM) B 4acTh, (JOPMUPYEMYIO yYaCTHHKaMU OOpa30BaTEIbHBIX
OTHOLLIEHHUH.

O0beM o0s3aTenbHONM YacTh O6e3 ydyera o0beMa rocyIapCTBEHHOW UTOTOBOW aTTEeCTAIlUU
JIOJDKEH COCTaBIATh He MeHee 60 MpoLeHTOoB o011ero oobeMa nporpaMmsl 6akaiaBpuara.

Opranuzanus 10JDKHA OPEJOCTaBIATh MHBaIUAAM U juuaM ¢ OB3 (1o ux 3asBiieHUI0)
BO3MOXHOCTh OOy4YeHHMsI TO MporpaMme OakalaBpHara, YYUTHIBAIOUIEH OCOOCHHOCTH HX
NCUXO0(U3UUECKOTO pPa3BUTUS, WHIUBUAYAIbHBIX BO3MOXKHOCTEM M TpU HEOOXOAMMOCTH
oOecrieunBaroIeil KOPPEKIUIO HapyIIEHU Pa3BUTHS M COLMAIBHYIO aJaNTallii0 YKa3aHHBIX
M.

Peanuzanus yactu (4acreil) mporpaMMel O6akajgaBpuaTa U NMPOBEJEHHUE rOCy1apCTBEHHON
UTOTOBOW aTTEeCTallld, B paMKaX KOTOPOHW (KOTOPBIX) IO OOYYaIOIIMXCSl JTOBOJAATCSA CBEICHHS
OTPaHUYEHHOTO JO0CTyna MU (WIM) B Y4EeOHBIX ILENsAX MCIOJIB3YIOTCS CEKpeTHbIE 00pa3iibl
BOOPY>KEHUS, BOGHHOIN TEXHUKHU, X KOMIUIEKTYIOLIUE U3/Eusl, HE TOMYCKAaeTCsl ¢ IPUMEHEHUEM
AJIEKTPOHHOI'0 O0YYEHHs, TUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHA.

1.4 TpeGoBaHusl K MOCTyNAOIIEMY

TpeboBanust K MOCTYyMAIOUIEMy ONpEAETSOTCs (eaepalbHbIM 3aKOHOJATEIbCTBOM B
obOnactu oOpasoBanus, B ToM uucie [lopsakom mpuema Ha oOydeHue 1Mo oOpazoBaTEIbHBIM
nporpaMMaM BBICIIET0 0Opa3oBaHUS — MporpaMMaM OakalaBpuaTa Ha COOTBETCTBYIOIIMN
y4eOHBIN TO/I.

2 XAPAKTEPUCTHUKA ITPO®PECCHUOHAJIBHOMN JEATEJILHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 O6nactp mnpodeccHoHaNbHOW JAesITeNbHOCTH U cdepa MpodecCHOHATHHON
JIeATeTLHOCTH BBIMTYCKHUKOB, ocBouBIINX OOII 6akanaBpuara, BKIIOYAET:

XUMHUYECKOE, XHUMHUKO-TEXHOJOTHMUYECKOe MPOU3BOJACTBO (B cdepax: NPOU3BOACTBA
HEOPTaHMYECKUX BEIICCTB; MPOM3BOJICTBA MPOAYKTOB OCHOBHOTO M TOHKOTO OPTaHHYECKOTO
CHUHTE3a; IMPOU3BOJICTBA TMPOIYKTOB TiepepaboTku HePTH, raza H TBEPAOTO TOIJIUBA;
MIPOU3BOJICTBA TIOJUMEPHBIX MaTEPHAJIOB, JIAKOB U KPACOK; MTPOU3BOJICTBA YHEPTOHACKHIICHHBIX



MaTepualioB; IPOWU3BOJCTBA JICKAPCTBEHHBIX IPEMApaToB; IPOU3BOJCTBA CTPOHUTENBHBIX
MaTepHajoB,  CTEKJIA,  CTEKIOKPUCTAUIMYECKUX  MaTepHalioB,  (DYHKIMOHAIBHOM U
KOHCTPYKIIMOHHON KEPAaMHKH Pa3IMYHOI0 Ha3HAYEHHST; IPOM3BOJICTBA XUMUIECKUX HCTOYHUKOB
TOKa; TPOM3BOJACTBA  3AIIMUTHO-JACKOPATUBHBIX  TOKPBITHH;, TMPOU3BOJCTBA  3JIEMEHTOB
JJIEKTPOHHOMU ammaparypsl I MOHOKPUCTAJJIOB; IPOM3BO/ICTBAa KOMITIO3UIIMOHHBIX MaTepUaliOB U
HaHOKOMIIO3UTOB, HAHOBOJIOKHUCTHIX, HAHOCTPYKTYPHUPOBAHHBIX M HAHOMATEPHUAIOB PA3IMYHON
XMMHUYECKON TPUPO/IbI; IPOU3BOJICTBA PEAKHUX U PEIKO3EMEIbHBIX 3JIEMEHTOB);

40 CkBo3HbIe BHIBI MPOPECCHOHATIBHON AEATEIIFHOCTH B MPOMBIIIICHHOCTH (B cdepe
OpraHM3alUH U MPOBEACHUS HAYYHO-HUCCIEIOBATEIBCKUX U ONBITHO-KOHCTPYKTOPCKUX PadOT B
00J1aCTH XUMHUYECKOTO ¥ XUMHKO-TEXHOJIOTHUECKOTO MTPOU3BOJICTBA).

2.2 Tunel 3ama4 ¥ 3a7a4u MPOPECCHOHATBHON NIEATENHHOCTH, K KOTOPBIM TOTOBSITCS
BBINTYCKHUKH B pamkax ocBoenust OOIT 6akanaBpuara:

- Hay4HO-HCCJIE10BATEIbCKUE;

- TEXHOJIOTUYECKHE.

2.3 OObekTamu MpoeccuOHANBHON JesATENbHOCTH BBIMYCKHUKOB, ocBouBIInX OOII

OakanaBpuaTa, WM 00J1acThiO (00JIaCTSIMU) 3HAHUS SIBIISIOTCS

¢ XHMMHUYCCKHE BCHICCTBA MW CBIPHEBBIC MATCpUajibl IJId IMMPOMBIINIJICHHOI'O IIPOMU3BOJACTBA
XUMHYECKON TPOTYKIIHH;

® METOJIbI U TIPUOOPHI ONPEACIICHHS COCTaBa U CBOWCTB BEIIECTB U MATCPHAJIOB,

e 000pyIOBaHWE, TEXHOJIOTHYECKHE TIPOIECCHl M MPOMBINUICHHBIE CHUCTEMBI TIOTY-YCHUS
BEIIIECTB, MaTCPUAIIOB, W3JCIHUI, a TAaK)KE€ METOJbl U CPEICTBA JMATHOCTHKU W KOHTPOJIS
TEXHUYCCKOI'O COCTOSHHUA TCXHOJIIOTHYCCKOI'O 060py,I[OBaHI/I$I, cpeacTBa aBTOMAaTru3alMuu H
yIpaBJICHUS] TEXHOJOTMYECKUMHU TPOIECCAMU, METOII W CPEICTBA OICHKH COCTOSIHUS
OKp}I}KaIOHIGI\/JI CpCAbl 1 3allIUThI €€ OT BJIIUAHUS IIPOMBIIIIICHHOI'O IIPOU3BOJACTBA.

3 CTPYKTYPA IPOI'PAMMbI BAKAJIABPUATA

Conepkanre W opraHm3anus oOpazoBareiabHOTO Tporecca npu peanusanuu OOIL
BhIcIIero oOpa3oBaHus — OakanaBpuar Mo HampapieHuto noarotoBku 18.03.01 Xummuyeckasi
TeXHOJIOTUS PETJIAMEHTHPYETCS:

—y4eOHBIM IUIAHOM;

—KaJIeH/IapHbIM y4eOHBIM IpauKoM;

—paboyrMHU IporpaMMaMu JTUCLMILIMH (MOIyIe);

—pabounMu IporpaMMamMu MpPaKTHK;

—IIPOrpaMMON roCcy1apCTBEHHOW NTOTOBOW aTTECTALINN;

—(hOH/1aMU OLICHOYHBIX CPEJICTB;

—METOJUYECKUMHU YKa3aHUsIMHU 110 cooTBeTcTBYromEen OOIT;

—paboueit mporpaMMoii BOCIIUTAHHS;

—KaJIeHAapHBIM IJIAHOM BOCIIUTATEIbHOI paboThI.

3.1 YueOublii ni1an

VYueOunpiii tian OOIl OakanaBpuara BKJIIOYAeT NepedeHb AUCHMIUIMH (MOIyeil),
IIPAKTHK, AaTTECTAlMOHHBIX MCIBITAHUNH NPOMEXYTOUYHOM U TOCYJapCTBEHHOM HWTOIOBOM
aTTecTalliy O0y4aromuxcs, IpyruxX BUIOB y4eOHON NEATEIbHOCTH C yKa3aHHEM UX o0beMa B
3aYETHBIX E€IMHUIAX, I[OCIEeIOBATEeIbHOCTH M paclpeieieHus M0 IepuogaM OO0ydYeHHUS;
BbI/IeTIsIeTCSl 00bEM KOHTAKTHOM paboThl 00yyaroumxcs ¢ mpernojaBaTeneM (1o BUaM y4eOHBIX
3aHATUI) U CaAMOCTOATENBbHOM pPaboThl O00ydaromuXcs B aKaJeMHUECKUX (aCTPOHOMHUYECKHX)
yacax. Jls KaXIoW TUCHUIUIMHBI (MOAYISI) U MPaKTUKU yKa3blBaeTcs (hopMa MPOMEKYTOUHON
aTTecTaluy 00yJaromuXxcs.

Y4eOHblii MJ1aH NPeACTaBICH B MPUIOKEHHH.



3.2 KanenaapHsblii yueOHbIN rpadpuk

[TocnenoBaTenbHOCTh peANM3AMK MIPOTPaMMBbl OakaiaBpuara Mo rojaM M CeMecTpaMm
(Bkirouass TeopeTHYEecKOe OOydYeHHE, TPAKTHKH, MPOMEXKYTOUHBbIE U TOCYIApCTBEHHYIO
UTOTOBYIO aTTECTAllNU, KAHUKYJIbI) IPUBOJUTCS B KaJCHIAPHOM y4eOHOM Trpaduke.

Kanennapueiii yueOHbIN TpaduK MPEICTaBICH B MPHIOKEHHH.

3.3 Padoume nporpaMmbl THCHMILJIMH (MO/Y.J1€ii)
B OOIIl 0akanaBpuaTa B MNPHIOKEHUM NPEACTaBICHbl Bce pabouyue porpamMMbl
JTUCLHUILIIUH (MOJTyJIeH).

3.4 Paboune nporpaMMbl NPaKTHK

OOII GakanaBpuara npeaycMaTpuBaeT JOCTATOYHbIN sl (JOpMUPOBaHUS, 3aKpEIUICHUS
U Pa3BUTHUSA MPAKTHUYECKUX HABBIKOB U KOMIIETCHIMH 00beM MpakTHKH. [IpakTHka mpeacraBiser
coOOi BMJ y4yeOHBIX 3aHATHM, HENOCPEICTBEHHO OPUEHTHPOBAHHBIX Ha MPO(HECCHOHAIBHO-
NPaKTUYECKYI0 TOATrOTOBKY oOy4arommxcs. [IpakThka 3akperuisier 3HaHUS HW  YMCHUS,
npuoOperaemMble  OOyYalOLMMMCA B pe3ysibTaTe€ OCBOCHMSI TEOPETHYECKHMX  KYpCOB,
BbIpa0aThIBa€T MPAKTUYECKUE HABBIKM M CIIOCOOCTBYET KOMIUIEKCHOMY (DOPMHUPOBAHUIO
YHUBEPCAJIbHBIX, 001IENPO(ecCHOHANBHBIX, TPOPECCHOHATIBHBIX KOMIIETEHIIUH 00y4YaroIuXcsl.
[TporpaMMbl IpakTUK NPUBEAECHBI B IPUIOKEHUH.

[Tpu peanuzauun OOII 6akanaBpuarta npe1ycMaTpUBaIOTCS CIEAYIOIINE BUABI IPAKTHK:

—y4eOHas;

—TpOU3BOJICTBEHHAS.

3.4.1 YueOHas npaKkTHKA

Tun npakTuky: 03HaKOMUTEbHAS.

3ajaueil MpPaKTUKU SIBISETCA IOJyYEeHHE IMEPBUYHBIX NPO(PECCHOHATIbHBIX YMEHUH U
HaBbIKOB, B TOM UYHCJIE€ TEPBUYHBIX YMEHUH U HABBIKOB HAyYHO-HCCIEI0BATENIbCKON
nesrensHocTH. Ilpaktuka ocymectsisercs B OBPASOBATEJIBHOM OPIAHU3AIIUU Ha
Kadenpe xumMum u TEXHOJOTMM KPHUCTAJUIOB. PYKOBOACTBO MpPakTUKOW OCYIIECTBISET
npenonaBatenb Kadeapbl XUMHM M TEXHONOTMH KPUCTAJUIOB, TEXHUYECKYIO MOJICPXKKY
OCYIIECTBIISIOT HHKEHEPHO-TEXHUUECKH MTePCOHAI M0 Y4eOHOMY IIPOLECCY.

3.4.2 TIpon3BoacTBEeHHAS MPAKTHKA

Tum npakTUKU: TEXHOJIOTHYECKas (MMPOSKTHO-TEXHOIOTUIECKas).

3ajauell MPAKTUKU SIBISICTCS MTPAKTUYECKOE 3aKPEIUICHUE U yriyOJeHue MOJTyYeHHBIX B
YHUBEPCUTETE 3HAHUW 1O  BONPOCAM  HCIOJIb30BAHUS  BBIYMCIMTEIBHOW  TEXHUKH,
WH()OPMAIMOHHBIX TEXHOJIOTUN M CUCTEM, TPUMEHSEMBIX Ha MIPEANPUITUSIX U B OPTaHHU3AIUAX,
M3YyYEeHHE MaTeMaTH4eCKOro, MPOrpaMMHOTO, almapaTHOr0 U MH(POPMAIIMOHHOTO O0ecTieueHus
YOPABIAIOIIMX CUCTEM PA3JIMYHOIO YPOBHS M HA3HAYEHMS, a4 TaKXKe IOJy4CHUE OIbITa
npo(ecCHOHANBFHOM  JEATENbHOCTH, TPUOOpEeTeHHEe O0O0y4aeMbIM OIbITa B HCCIEIOBAHHUH
aKTyaJIbHOMN MIPUKJIATHOMN pOoOJIEMBI. IIpakTuka OCYILIECTBIISAETCS B PXTY
uM. J[.11. MenneneeBa u (W) Ha MPEANPHUITHIX, C KOTOPBIMU 3aKIIOYEHBI JIOTOBOPHI O
MPAKTUYECKOMN MOJTOTOBKE.

[IpakTka MpPOBOAUTCS B OAHOM H3 IMOJAPA3ACIICHUN HA3BaHHBIX MPEANPUATAA WU
OpraHu3aIyii, B YHUCJIO KOTOPBIX MOTYT BXOIUTh: OTIEIbl WH()POPMAIMOHHBIX TEXHOJIOTHH U
uHpopmaruzanuy; |T-rexunonoruit; apromaruzanuu; otaensl ACYIL u ACY TII; unxeHepHbie
HEeHTPhl HMH(POPMAIMOHHBIX TEXHOJIOTHH; BBIYUCIUTEIBHBIE W HAyYHO-HCCIEIOBATEIHCKUE
LIEHTPBL.

3.4.3 HayuyHo-uccJieioBaTe1bcKasi padora
Tum npakTUKA: HAYIHO-HCCIIEI0BATENIbCKAs padoTa.



3amaueld Hay4YHO-HCCIEIAOBATECIIBCKONM pabOThI  SABISICTCS HM3YYEHHE KOHKPETHOTO
MPOM3BOJICTBEHHOTO TMpollecca MO pe3yiabTaTaM BBIOPAHHOTO OO0BEKTa ISl HAYYHO-
MCCJIEIOBATENIBCKOM MM MPOEKTHOM AESITeNbHOCTH; U3yYEeHUE CUCTEMbl YIIPABICHUSI KaueCTBOM
IPOAYKIMH, TEXHUKO-DPKOHOMUYECKHX MTOKa3aTesei, MepOnpUATHil IO TEXHUKE 0€30MacHOCTH U
OXpaHe OKpY’Kaloulell cpeabl; MpUOOpeTeHUE HEOOXOAMMBIX MPAKTUYECKHX HABBIKOB JIJIS
BBITIOJIHEHUS BBITYCKHON KBanudukaunoHHoil paboTel. HaydHo-uccnenoBarenbckas pabota
ocymectisiercss B OPTAHU3AILINUN na Kadenpe XxuMuu U TEXHOJIOTHH KPUCTAILUIOB HW/WJIU B
OIHOM U3 I[OJApA3JEICHUN TMPEANpUATHS, OpraHu3alMil, C KOTOPbIMH  3aKJIIOUEHBI
COOTBETCTBYIOILIME JJOTOBOPBI O MPAKTHUECKON MOJArOTOBKE, B YHCIO KOTOPBIX MOTYT BXOJUTH:
oT/enbl MHQOPMAIIMOHHBIX TEXHONOTHA U WHpopMaTusanuu; |T-TexHOIOTHi; aBTOMATH3AIINN;
ornensl ACYII u ACY TII, wumxeHepHble MLEHTPbl HH(GOPMAIMOHHBIX TEXHOJIOTHIA;
BBIUMCJIUTENbHbIE U HAYYHO-HUCCIIEI0BATENBCKUE LIEHTPHI.

3.4.4 TlpentuniaomMHas NPaKTUKA

Tun npakTuku: NpeaanuIuIOMHas IPaKTUKA.

3anayeil NpakTUKK SBJISETCS MaKCUMallbHOE NPUOIMKEHNE K BBIIIOJIHEHUIO BBIITYCKHOM
KBAJTM(PUKAIIMOHHON paloThl, T.e. MOAPOOHOE 3HAKOMCTBO C O0BEKTOM MH(pOpMaTHU3aLUH, €ro
0COOEHHOCTSIMH, Y3KHMH MECTaMH U HEJIOCTaTKaMH padoThl; cOop HE0OX0auMoi HH(OpMaIH,
KOTOpas 3aTeM OyJeT HCHOJb30BaHA MPHU pEIIEHUH IPAKTUYECKOM MHXKEHEPHOH 3aladu.
[Tpaktuka ocymectBisgercs B PXTY wum. [I.M. MenneneeBa u (WwiM) Ha HpEeaNpHUATHSIX, C
KOTOPBIMH 3aKJIFOYEHBI IOTOBOPHI O MPAKTUUECKOM MOJITOTOBKE.

[IpakTuka HPOBOAMTCS B OAHOM U3 MOAPA3JEICHUNA Ha3BaHHBIX NPEAUIPUIATUNH WIH
OpraHu3alyii, B YUCIO KOTOPBIX MOT'YT BXOJUTb: OTJENbl MH(MOPMALMOHHBIX TEXHOJOTHH U
unpopmaruzanuu; IT-rexnonoruit; apromaruzanuu; ortaensl ACYIL u ACY TII; unxenepHsie
LHEHTPhl MH(MOPMALMOHHBIX TEXHOJIOTUH; BBIYMCIMTEIbHBIE W HAY4YHO-HUCCIIEOBATEIIbCKUE
LEHTPbI

BbiOop MecT mpoxoxaeHHs NpakTUK I JIML C OrpPaHUYEHHBIMH BO3MOXHOCTSIMHU
3/10pOBbsl TIPOM3BOAMTCA C YYETOM COCTOSIHMSI 3[I0pPOBBSl OOy4aromuxcss U TpeOOBaHUSIMH IO
JIOCTYITHOCTH.

3.5 [Iporpamma rocyaapcrBeHHoii utoropoii arrecrauuu ('MA)

[Iporpamma rocynapcCTBEHHOW MTOTOBOM aTTecTaluu sBisieTcs npuioxkenuem Kk OOIT
OakanaBpuaTa.

B rocynapcTBeHHYI0 HTOTOBYIO aTTECTALlMIO BXOAAT MOJATOTOBKA K MPOLIEType 3alUThI U
3alUTa BBIMYCKHON KBaTU()PUKALMOHHONW pabOTHI.

3.6 ®ona ouenouHbix cpencts (POC)

®OC coznmaercss B coorBeTcTBUU C TpeboBanusimu DPI'OC BO s arrecranuu
o0yyaromuxcsi Ha COOTBETCTBUE UX YYEOHBIX JIOCTHIKEHUH TMOITAlHBIM TpeOOBaHUIM
cootBercTByomed OOIIl OakanaBpuata A MPOBENEHUS TEKYILIEro OLICHUBAHMS, a TaKkKe
npoMeXXyTouHoi artectaruu obydaromuxcs. POC sBiseTcs cOCTaBHOM YacTbi0 HOPMATHUBHO-
METOJMYECKOro O0eCredeHUss CHCTEMbI OIIEHKH KadecTBa ocBoeHHs oOyuarommmucs OOII,
Bxo1uT B coctaB OOII 6akanaBpuara.

POC — KOMIUIEKT METOJIUYECKUX MaTE€pUaIOB, HOPMUPYIOIIUX MPOLEAYPHI OLIEHUBAHUS
pe3yiabTaToB  OOyueHHs, T.e. YCTaHOBJEHUS  COOTBETCTBHMSI  YUEOHBIX  JOCTHXKCHHH
3aIIaHUPOBAaHHBIM pe3yibTaTaM o0yueHus u TpeboanusMm OOIl OakamaBpuara, paboumx
IIPOrpaMM AMCLMILINH (MOAYJIEN) U MPAKTHUK.

DOC chopMupoBaH Ha OCHOBE KITFOUEBBIX MPUHITATIOB OIICHUBAHMUSI:

— BaJHMJHOCTU: OOBEKTHl OIIEHKH JOJDKHBI COOTBETCTBOBATh ITOCTABJIECHHBIM HEJAM
00y4eHUs;

— HaJeKHOCTU: HCIIOJIB30BaHUE €AMHOOOPA3HBIX CTAaHAAPTOB M KPUTEPHEB IS
OLICHUBAHUS JOCTHIKCHUM;



— OOBEKTUBHOCTH: pa3Hble OOyYaromuecs ITOJDKHBI HMMETh paBHBICE BO3MOXKHOCTH
NOOHUThCA ycnexa.

®OC no aucuuiuinHam, npaktukam, ' MA npuBeaeHbl B IPUITOKEHUH.

WNHBanuiaM 1 aumamMm ¢ OrpaHMYE€HHBIMUA BO3MOKHOCTSIMU 3/10POBbSI (TI0 UX 3asIBJICHUIO)
Mpea0CTaBIsAeTCS BO3MOKHOCTh 00yueHus mo OOII 6akanaBpuaTa, yyuThIBaromeid 0COOCHHOCTH
UX TCUXO(U3UUECKOTO PA3BHUTHS, WHAWBHIYATbHBIX BO3MOXKHOCTEH M, MPU HEOOXOIMMOCTH,
obecreunBaroIeil KOPPEKIMIO0 HAPYIICHUH PA3BUTHS U COIMAIIBHYIO 1Al TAIIHIO.

3.7. Pabouasi nporpaMmMa BOCIMTAHUS

Pabouas mporpamMma BOCHHUTaHHUsS, pa3pabOTaHHAs M YTBEP)KICHHAs 00pa3oBaTEIbHON
OpraHM3alMeii, ONpeAeasieT KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OCYLIECTBISIEMOM B
00pa3oBaTeNbHONW OpraHU3alliy BOCIHUTATENIBHONH pPabOTHI 1O COOTBETCTBYIOIIEH OCHOBHOM
00pa3oBaTebHON IPOrpaMMme:

— OCJIb, 3a/la4, OCHOBHBIC HAITPAaBJICHUA U TCMbI BOCTIIUTATEIILHOM paGOTLI;

— BO3MOXHbIE (OPMBI, CPEICTBA M METOJbl BOCIMTAHMS, BKIIOYas HCIOJIb30BAHUE
BOCITUTATEIHLHOTO MOTCHIIMAJIA TUCIUTIINH (MOJIyJIeH );

— MOAXOJbl K HMHAMBHMIYyaIU3allUUd COJAEP)KAaHHUS BOCIUTAHMS C y4ETOM OCOOEHHOCTEH
00ydJaromuxcs;

— nokazaresnu 3(()EeKTUBHOCTH BOCIUTATEIbHOM pabOThl, B TOM YHCIE IUIAHUPYEMbIE
JIMYHOCTHBIC PE3YJIbTAThI BOCIIUTAHUA, U HHBIC KOMIIOHCHTBI.

3.8. KajsenaapHblii 1aH BOCIIMTATEJIbHOM padoThI

Kanenpapuplii 1uiaH BOCHUTAaTEIbHOM paboOThl, pa3pabOTaHHBIH M YTBEpPXKIECHHBIN
00pa3oBaTeNbHONW OpTaHU3aIMel, COACPKUT KOHKPETHBIM TepeueHb COOBITUH M MEpONPHITHI
BOCIIUTATEIbHOM HAIPABICHHOCTH, KOTOpPbIE OPraHU3YIOTCA U IMPOBOAATCA 00pa3oBaTeIbHOM
opranuzaiyeii M (WIM) B KOTOPHIX 0OOpa3oBaTeibHAs OpTraHU3alMs NPUHUMAET Yy4acTHe, B
COOTBETCTBUM C OCHOBHBIMU HAIPaBJICHUSMHU U TEMAaMHU BOCIIUTATEIbHON PabOThl, BEIOPAHHBIMU
dbopMamu, cpeAcTBaMH U METOJIaMU BOCIIUTAHUS B y4€OHOM IOy WM NEPHOJE O0yUESHHUSI.

4 PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbI BAKAJIABPUATA

CoOBOKYNHBIN 0XHMJaeMbIi pe3yabTaT oOpa3zoBaHus Mo 3aBepuieHUH ocBoeHus OOl
OakanmaBpuaTa ompejaensercs NpUOOpeTaeMbIMU BBITYCKHUKOM KOMIIETEHLUSMH, T.€. €ro
CIOCOOHOCTSIMH TIPUMEHSTh 3HAHUS, YMEHHS, HABBIKM W JINYHbIE KadecTBa B COOTBETCTBHH C
3aJauaMy po(hecCHOHAIBHON JeSITeTbHOCTH.

B pesynbrare ocBoenuss OOIl OakanaBpuaTa y BBIIYCKHUKA JOJKHBI OBITH
chopMHpOBaHbl  yHHMBEpCaJbHblE,  oOmIenpodeccuoHalbHble M NpodecCHOHATIbHBIE
KOMITETEHITHH.

Beimycknuk, ocBouBmmiit OOII, nomkeH o61agaTh CleAyOIUMA KOMIIETEHIMSIMU.

4.1 yHI/IBepcaJILHbIe KOMIIETCHIHH BHINYCKHUKOB U HHAUKATOPbI HX TOCTHXKCHUS

HaumenoBanue KaTCropnuu

Kon v HanMeHOBaHNE Kon v HanMeHOBaHMe HHAMKATOpa
(rpymimbr)
YK noctmkenns YK
YK
VK-1. CmocoOex | YK-1.1 3Haer MeToapl IIOWCKa,
OCYIIECTBIIATh IOMCK, | KDUTUUECKOTO aHajiu3a W CHHTE3a
KpUTHYECKHHM aHanu3 | nHbopMaluu, MPUMEHEHUs
CucTeMHOE U KPUTHYECKOE
u CHUHTE3 | CUICTEMHOIO II0JIX0Jla, OCHOBAaHHOTO
MBIILIIEHHE
uH(popMaluuy, Ha HAyyHOM MHPOBO33PEHHU TPHU
IIPUMEHSITD peleHny 3a1a4  IpodeccCHOoHaATbHON

CHCTEMHBI  MOAXOJ | ACSITEIHHOCTH,
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JUIA peuicHuAd
IIOCTABJICHHBIX 3a1a4

YK-1.2 Ymeer aHanu3upoBars 3ajady,
BbIJIENIAA €€ 0a30BbIE COCTABIISAIOLINE;
VYK-1.3 Ymeer HaXOJUTh u
KPUTUYECKH aHAJIM3UPOBATh
uHpOpMALNIO, HEOOXOAUMYIO  JUIS
peleHus IOCTaBIeHHOM 3a1auu;
VK-1.4  VYmeer onpeneniars U
OLICHUBATh BApPHAHTBl  BO3MOXHBIX
pELIEeHNH 3a/1a4u;

VYK-1.5 Bnaneer HaBbIKaAMU
paccMOTpEeHHs BO3MOXKHBIX BAPHAHTOB
pelieHust 3ajayd, OLEHHBAHUA HX
JIOCTOMHCTB U HEJIOCTATKOB.

Paspabotka u peanmzarst
MPOEKTOB

VK-2. Cnocoben
OTIpeNIeNsTh Kpyr
3a7a4 B paMKax
ITOCTaBJICHHOW LIEJIH U
BbIOMPATh
ONITUMAIIEHBIC
CHocoOBI UX pEeLIeHus,
UCXOJIS u3
JEHUCTBYIOLIUX
MIPaBOBBIX HOPM,

UMEIOIINXCS PECYPCOB
Y OTPAaHUYECHUHN

VYK-2.1 3Haer npaBuia ¥ YCIOBHOCTH
IIPY BBIITOJIHEHUH KOHCTPYKTOPCKOM
JOKYMEHTAIUH MPOEKTa

YK-2.2 3HaeT OCHOBBI pacueTa Ha
MPOYHOCTH, JKECTKOCTh U
YCTOMYMBOCTD 3JIEMEHTOB
000py/I0BaHUsI XUMHUECKON
POMBIIIJICHHOCTH

VYK-2.3 3HaeT TeXHOJIOTUYECKUE
pacyeTsl anmnapaToB XUMHYECKON
MPOMBIIIIICHHOCTH

YK-2.4 Ymeer onpenensirtb
OKUJIaeMble Pe3yIbTaThl
POCKTHPOBAHUS JIEMEHTOB
000pyIOBaHUS XUMUYECKOM
MPOMBIIICHHOCTH

VYK-2.5 Ymeer onpenensats cnocod
peueHuss KOHKPETHOW 3a/1auu
POEKTa, BEIOMPasi ONTUMAIIbHBII
Croco0 M UCXOJs U3 IEHCTBYIOMINX
MPaBUII U TPAaHUYHBIX YCIOBHI MpU
BBIMIOJTHEHUH MTPOESKTHOM
JTOKYMEHTAIIUH 1 UMEFOIIUXCSI
pPECYPCOB U OTPaHUYECHUI

YK-2.6 Ymeer pemate KOHKpETHBIE
3aJa4u MPOEKTa TpeOyeMoro KauecTBa
Y 32 YCTaHOBIJIEHHOE BpeMs

YK-2.7 Ymeer myOau4HO
MIPEJCTABISATH PE3YIbTATHI PEIICHHSI
KOHKPETHOM 3aj]auil MPOeKTa

VK-2.8 Bnageer cnocodamu u
pueMaMH U300pakeHUs JIEMEHTOB
XUMHAYECKOTO 000PYAOBaHUS B OTHOM
13 rpaMuecKuxX CUCTEM

VK-2.9 Bnageer MeTo1aMi MEXaHUKH
MPUMEHHUTETHHO K pacueraM
armnapaToB XUMUYECKON
MIPOMBIIIIJICHHOCTH

VK-2.10 Bmageer HaBBIKAMH
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IIPOEKTUPOBAHUSA MPOCTEUIINX
armnaparoB XUMHYECKON
MPOMBIIIIICHHOCTH

VK-3.1 3HaeT H IMOHHUMAET
OCOOCHHOCTH TIOBEJICHUSI PAOOTHHKOB
NpEaNPUATHI XUMHUYECKOU
MIPOMBILIIICHHOCTH

VK-3.2 3HaeT OCHOBHBIE  THIIBI
COLIMANIbHBIX  B3aHMOJCHCTBUM  H

COILIMAIBHO-TICUXOJIOTHUECKHE
KpUTEpUH 3 PEKTUBHOCTH
YIPABJICHUS KOJUICKTUBOM

VK-3.3 YMeer B3auMOJICHCTBOBAaTh C

YVK-3. Cnoco0OeH | ApyruMu 4YjieHaMd KOMaHJIbl, B TOM
OCYIIECTBIISATh ylyclie  y4yacTBOBaTb B  OOMeEHe
Komananas pabora u coLMabHOe uH(popMaLnell, 3HaHUSAMH U OIIBITOM
JIMIEPCTBO B3aMMOJCHCTBHE u | YK-34 Ymeer UCII0JIb30BaTh
peaan30BbIBaTh CBOIO | COBPEMEHHBIE COLMAJIBHO-
pOJIb B KOMaH 1€ IICUXOJIOTMYECKHE TEXHOJIOTUU
yIIpaBJIEHUS KOJUIEKTHBOM
VK-3.5 Brnaneer OCHOBHBIMH
MerojaMu  cbopa M aHaiM3a
uH(pOpMaInH, CIIOCOOCTBYIOMICH
pa3BUTHIO  OOIIEH  KyJbTypel H
COLIMATIN3alUu JINYHOCTU
VK-3.6 Bmaneer cnocobamu
MOTHUBALlUM YJIEHOB KOJUIEKTHUBA K
JUYHOCTHOMY M MPO(HEeCCHOHATIEHOMY
Pa3BUTHIO
VK-4.1 3HaeT OCHOBHBIE CIOCOOBI
COYETAaeMOCTH JIEKCUYECKUX EANHMIL U
OCHOBHBIE CJI0BOOOpa3oBaTebHbIe
MOJIE€NM,  PYCCKHE  3KBUBAJECHTHI
OCHOBHBIX CJIOB U BBIpA)KCHHUI
npodeccnoHanbHOM peuu -
YK-4. Crniocob6en | YK-4.2 3HaeT OCHOBHbIE NpUEMBI U
OCYIIECTBIISATh METO/1bI pedeprupoBaHus U
JIEJIOBYIO AHHOTUPOBAHMSA  JUTEpPATypsl  IIO
KOMMYHHKAIUIO B | CIIEUUANBHOCTH, MpPUEMBI PpabOThI C
YCTHOU Y MMCbMEHHOHN | OPUTMHAIILHOM JINTEPATypPOH 110
KoMmmyHnukanus dhopmax Ha | CIIeMAILHOCTH -
roCy/1apCTBEHHOM VK-4.3  3HaeT  MacCHUBHYO H
SA3BIKE Pocculickoli | akTUBHYIO JIEKCHKY, B TOM YHCIE,
denepanuu U | OOIIEHAYYHYI0O M CIEIHaJbHYIO
MHOCTPaHHOM(BIX ) TEPMHUHOJIOTHIO, HEOOXOIUMYIO JUIsS
A3bIKe(ax) pelieHus CTaH/IapTHBIX
KOMMYHHKATHUBHBIX
3a1ay -
VK-4.4 Ymeer HCITOJIb30BaTh
uH(pOpPMAIMOHHO-

KOMMYHHKAI[UOHHbIE TEXHOJIOTHH MPHU
MoMCcKe HeoOXoauMol nHdopmanuu B
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MPOIIECCE PELICHUsI CTAaHJAPTHBIX
KOMMYHHKATHUBHBIX 3a1ad Ha
rocyJapCcTBEHHOM H HMHOCTPAaHHOM
SI3BIKAX -

YK-4.5 Ymeer paboTaTh C
OpPUTMHAJIBHOM  JUTEpaTypod MO
CHEIUATIBLHOCTH CO CIOBAPEM -

VK-4.6 Biageer BencHHUEM OEIOBOU
MEePEeNrCKH Ha HWHOCTPAHHOM SI3BIKE,
pedeBoi JIESTEIbHOCTHIO
MPUMEHUTETBHO K cdepe OBITOBOH U
npohecCuOHaTbHOM KOMMYHUKAIIUH -
VK-4.7 Bnaneer BeneHueM JelIOBOM
MEPENUCKH C YYETOM OCOOEHHOCTEH

CTUIIUCTUKHN O(bI/IIII/IaJH)HI)IX u
HEOopHUIIHATBLHBIX HCeM,
COLMOKYJIBTYPHBIX pazinuui B
dhopmate

KOPPECTIOHICHIINN Ha

TOCY/IapCTBCHHOM W  HMHOCTPaHHOM
SI3BIKAX -

VYK-4.8 Bnaneer HaBbIKaMu peueBOil
NEATENIFHOCTH  NPHUMEHHUTENIBHO K
cdepe ObITOBOM M MPOPECCHOHATBHOM

KOMMYHUKaIUH, OCHOBaMH
nyOIMYHOM peun -

VK-4.9 Bnaneer OCHOBHOH
WHOSI3bIYHOMN TEPMUHOJIOTHUEN
CHELUAIbHOCTH, OCHOBaMH

pedbepupoBaHuss U aHHOTHPOBAHUS
JIMTEPATYPHI [0 CIEIUAIBHOCTH

MexXKynbpTypHOE
B3aNMOIECHCTBHE

YK-5. Cniocoben
BOCIIPMHUMATDH
MEXKYJIBTYPHOE
pazHooOpasue
oOmiecTBa B
COIHAIBHO-
HUCTOPUYECKOM,
OTUYCCKOM n
bunocopcrom
KOHTEKCTax

YK-5.1 3Haer OCHOBHBIE
3aKOHOMEPHOCTH UCTOPUYIECKOTO
nporecca M 3Talbl HCTOPHYECKOTO
pa3Butus Poccum -

VYK-5.2 3HaeT 3THO-KYJIbTYypHbIE U
COLIMAJIBHO-TIOJTUTUYECKHE TPOLIECCHI
CTaHOBJICHUS poccuickon
rOCyJapCTBEHHOCTH -

VYK-5.3 3naer mecto u ponb Poccuu B
UCTOPUHU yejoBeyecTBa U B
COBPEMEHHOM MUpE -

VYK-5.4 3Haer OCHOBHBIE pa3feiibl U
HampaBiieHus: ¢Quinocoduu, a TaKKe
MeTOABl W Tpuemsl (unocodhckoro
aHajmn3a mpooJem -

YK-5.5 3Haer HPABCTBEHHBIE
[EHHOCTH, MPECTaBICHUS 0
COBEPILIEHHOM YEJIOBEKE B pa3IMYHBIX
KYJIbTypax -

YK-5.6 Ymeer OCMBICIINBATH
COIMATBHO-TIOJTMTHYECKHIE TPOIIECCHI,
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coObITHsT ¥ sBIeHHs B Poccum u
MHUPOBOM COOOIIECTBE B UX AMHAMHUKE
Y B3aUMOCBSI3H, PYKOBOJICTBYSICh
HNPUHIUIIAMU Hay4YHOH
00BEKTUBHOCTU U UCTOPHU3MA -

VK-5.7 VYwmeer ¢opmupoBath U
apryMEHTHPOBAHHO OTCTanBaTh
COOCTBEHHYIO HO3ULIHIO o
pa3IMYHBIM POOIIEMaM UCTOPHH -
VK-5.8 YmMmeer IIOHUMATh u
aHaJM3UPOBaTh MHPOBO33PEHUECKUE,
COLMAJIbHBIE M  WHAMBUJIYaJIbHbIC
poOJIEeMBl COBPEMEHHOM JKHU3HH -
VK-5.9 VYmeer rpamMOoTHO BeCTH
TIMICKYCCHIO, apryMEHTHPOBAHHO
OTCTauBaTh CBOIO  MO3UIMIO IO
3HaYUMBIM (PHIOCOPCKUM MpodiieMam
COBPEMEHHOM KHU3HH, OTIUPAsICh Ha
HapaOOTaHHBIH B UCTOPUHU
¢dunocopun marepuai

VK-5.10 VYmeer  KOHCTPYKTHBHO
B3aUMOJICIICTBOBATh C JIIOJBMHU C
y4eToM aHaIn3a ux
COIIMOKYJITYPHBIX OCOOEHHOCTEH B
LeasAX  YCHEIIHOTO  BBINOJHEHHS
po(hecCHOHATLHBIX

3ajad -

VYK-5.11 Bnaneer mnpeacraBieHUsIMU
00 HUCTOpPUM KaK HayKe, OCHOBAMHU
HUCTOPHUYECKOTO MBIIIICHUS -

YK-5.12 Bnaneer mnpexncraBieHUSAMU
00 OCHOBHBIX JTamax B HCTOPUU
YeJI0BEYEeCTBA U UX XPOHOJIOTHUH -
VYK-5.13 Bnageer HaBbIKaMH aHaiu3a
UCTOPUYECKHX UCTOUHUKOB -

YK-5.14 Bnageer HaBbIKaMU
¢dunocodckoit KYJIBTYpPbI TUIS
BBIPAOOTKH CHCTEMHOTO IIEIOCTHOTO
B3IUIsA1a HA ICHCTBUTEIBHOCTD

Camoopranuzanys u
caMOpa3BUTHE (B TOM YHUCIIE
3/I0POBBHECOEPEIKECHHE)

YK-6. Crocobexn

YIIPaBIATh CBOUM
BpPEMEHEM,
BBICTpAanBaTh n
peaT30BBIBATh
TPAEKTOPHUIO
CaMOPa3BUTHUS Ha
OCHOBC IIPHUHIIHUIIOB
o0Opa3oBaHus B

TeYyeHHe BCell KU3HU

VYK-6.1 3HaeT COIMAIHHO-
TICUXOJIOTHYECKHE TEXHOJIOTUHU
Pa3BHUTHS U CAMOPA3BUTHS -

VK-6.2 3Haer cBOM JHMYHOCTHEIC,
CUTYaTUBHBIC, BPEMCHHBIC M JIPYTHE
PECYPCHI U UX TIpeebl -

VYK-6.3 Ymeer ninaHupoBaTh M pemiaTh
3a/1a4n COOCTBEHHOTO
MpopECCUOHAITBPHOTO W JTMYHOCTHOTO
pa3BUTHUSA -

VK-6.4 YMmeeT KpUTHUECKH OLICHUBATH
3¢ (HEeKTUBHOCTH HCII0JIb30BAHMS
BpEMEHH M JIPYTHX PECYpPCOB IPH
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peH_ICHI/II/I IIOCTABJICHHBIX 3aJ1a4 -
VK-6.5 Bnageer mpueMamu aHaiuza

COOCTBEHHBIX neicTBuit npu
YIOPABJICHUU KOJUIGKTHBOM ¥ IIPU
CaMOOpraHU3aIHH -

VK-6.6 Bnaneer npegocTaBiI€HHBIMU
BO3MOXXHOCTSIMU JUIsl TIPHOOPETEHUS
HOBBIX 3HAHUH U HABLIKOB

VK-7.1 3naer poab u 3HaYEHUE
(U3NYECKOI KyIbTYpPhI B )KH3HH
yeJa0BeKa U 00IeCTBa; BUbI
(GU3NYECKUX YIPaKHECHUH; HAY9IHO-
MIPAKTUYECKHE OCHOBBI (PU3NYCCKOM
KYJBTYPBI M 3I0POBOTO 00pa3a )KU3HH
VYK-7.2 Ymeer noasiepxuBath
JIOJDKHBIA YPOBEHBb (PU3UUECKOM

YK-7. Crioco6eH | TOATrOTOBJICHHOCTH JUIsl 00eCTIeUeHHS
MOJJIEP>KUBATH MOJTHOLIEHHOM COIMANbHON U
JIOJKHBIN YPOBEHB | TPOECCHOHATILHOMN IEATEILHOCTH -
buznueckoit VYK-7.3 YMmeeT ucnonb30BaTb OCHOBBI
[IOJIFOTOBJIEHHOCTH (bu3NIECKOl KyIbTYpPHI IS
TUIS oOecrieyeHus | OCO3HAHHOTO BHIOOpA
ITOJIHOLIEHHOU 3/10pOBbeCOEpEraroIuX TEXHOJIOTUI C
COLIMATILHOM U | yYETOM BHEUIHUX U BHYTPEHHUX
poQeCCHOHAIBHON YCJIOBUU pean3aluu
JESITEIbHOCTH npohecCUOHATBLHON JeSTENbHOCTH -
VYK-7.4 Bnaneer cpeactBamu u
METOJaMH YKPEIUIEHHUS 310pPOBb4,
(hb13MUECKOTO CaMOCOBEpP-
IIEHCTBOBAHUS; JOJKHBIM YPOBHEM
(u3nUecKoil MOArOTOBIEHHOCTHU AJIst
o0ecreyeHns MOTHOLEHHOM
COIMAILHON U TTPO(ECCHOHAIBHON
JESTEIBHOCTH
YK-8. Criocoben | YK-8.1 3HaeT OCHOBHEIE
CO371aBaTh U | TexHOC(EepHbIe OIACHOCTH, ux
MOJJIEP’KUBATH B | CBOMCTBA M XapaKTEPUCTHKH -
noBceHeBHOM ku3HM | YK-8.2 3Haer xapakrep BO3AECHCTBUS
u B | BpEAHBIX M OMNAcHbBIX (AaKTOpPOB Ha
npodeccuoHaIbHON YelloBEKa U INPUPOAHYIO  Cpeny,
JeSITEIIbHOCTH METO/IbI 3alUTHI oT HUX
Oe3omacHble YCIIOBHSI | IPUMEHUTENBHO K cepe cBoei
bezonacHocTh KU3HEACSITENbHOCTH | TPOo(eCCUOHATBHON eI TEeNbHOCTH -
JKU3HEICSITENILHOCTH JUISL COXpPaHEHUsI VK-8.3 Ywmeer obecrnieunBaTh
MPUPOTHON  cpenbl, | 6e3omacHbie W/ KOMQOPTHBIE
o0ecrieueHHs ycJIoBHA TpyZna Ha paboueM mecte, B
YCTOHYHMBOTO TOM 4YHCIIE C [IOMOIIBIO CPEICTB

pa3BuUTHS OOIIECTBA, B
TOM YHCJIE TIPU YTPO3€
u BO3HHUKHOBEHUH
YpEe3BbIYANHBIX

CUTYyallMil M BOEHHBIX

3alUTHI -
VYK-8.4 YmeeT BBISBIATh U yCTPaHATH
pooIeMBl, CBSI3aHHbIE C
HapyLIEHUSIMU TEXHUKU 0€30MacHOCTH
Ha paboyeM MecTe NMPUMEHUTENbHO K
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KOH(JINKTOB

cdepe cBoeil mpodeccruoHanbHON

JEATEIILHOCTH -
YK-8.5 Ymeer OCYILIECTBIISATh
NCUCTBHS 1O  NPEIOTBPALICHUIO

YPE3BBIYANHBIX CUTYAIUH -

VK-8.6 Bmanmeer 3akoHOIaTEIbLHBIMUA
W HOPMATHUBHO-TIPABOBBIMU aKTaMU B
obyacti 0€30macHOCTH M OXPaHbl
OKpY>Karolleu Cpeibl -

VK-8.7 Bnameer cmnocobamum #
TEXHOJIOTHSIMU 3aIUTHI B
Ype3BBIYAMHBIX  CHTyallUssX © B
YCIIOBUSIX BOGHHOTO BPEMEHHU -

VK-8.8 Bnaneer HOHATUHHO-
TEPMHHOJIOTHYECKAM  allllapaTtoM B
obnacTh 0€30MacHOCTH -

VK-8.9 Baaneer HaBBIKAMH

paroHanu3auu  MpoQPeCcCHOHATBHON
JeSITEJIBHOCTH C IIENIBI0 00eCreueHUs
0e301acHOCTH u 3aIIUThHI
OKPYIKaIoIIeH Cpeibl

HMHKIr031MBHAS KOMIIETEHTHOCTH

YK-9. CnocobeH
UCIIOJIb30BATh
0a30BbIC
ne(EKTOIOTHIECKUE
3HaHUS B COIMAJIHLHOMN
1 npodeccCHuoHaATHHOU

chepax

VK-9.1 3naeT u moHMMaeT
0COOCHHOCTH MOBEJICHUS WICHOB
KOJIJIEKTUBA C OTPAaHUYEHUSAMH 110
3JI0POBBIO -

VK-9.2 YMmeeT B3anMOAeNCTBOBATh C
YJIeHAMHU KOJIJICKTUBA C
OTPaHUYEHUSIMHU 110 3J0POBBIO -
VYK-9.3 Bnaneer npuemMamu aHanusa
COOCTBEHHBIX JIEHCTBUI NpU OOIIEHUH
C YJICHAMU KOJIEKTHBA C
OTpaHUYEHUSIMU 110 3JJOPOBBIO

DKOHOMUYECKast KyJIbTypa, B
TOM 4uciie (PMHaHCOBas

VK-10.1 3HaeT OCHOBEI
SKOHOMHYECKOH KyIbTYpHhI, B TOM

IPaMOTHOCTb VYK-10. CnocobeH | yncie pruHAHCOBOM rpaMOTHOCTH -
[IPUHUMATh YK-10.2 YMeeT ucnonbp30BaTh 3HaHUS
000CHOBaHHbIE OCHOB SKOHOMUKH TIPH TIPHUHITUN
HKOHOMUYECKHUE 00OCHOBaHHBIX PELICHUH B
pelieHus B | pa3iaM4YHbIX 00JaCTSIX JAESITEIBbHOCTH -
pasnnuHbiX obsacTiax | YK-10.3 Brnaneer HaBbikamu BIOOpa
KHU3HEACSITEIbHOCTH | 9KOHOMUYECKH OOOCHOBAaHHBIX

pelLIeHH B pa3InYHbIX 00JIACTIX
KHU3HEJESTEIIbHOCTH
['pasxnanckast mo3uiyst VK-11.1 3Haer mnpaBoBblE HOPMBI,
opMHU ue HETEepIUMOe
YK-11. Cnocoben (bopmmpyromt p
OTHOIIEHHE K  KOPPYILUOHHOMY
dbopMupoBaTh
HETEPIIUMOE HTOBEIIEHHIO -
P VYK-11.2  VYmeer  peanu3oBbIBaTh
OTHOLIEHHE K
HETepIUMOe OTHOIIIEHHE K
KOPPYNIIHOHHOMY
KOPPYNLMOHHOMY  TOBEJEHUI0 B
MOBE/ICHUIO
pa3nuuHbIX cepax AesITeNbHOCTH -
YK-11.3 Biageer METOAAMU
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¢dbopmupoBaHus
OTHOILICHUS K
HOBEJICHUIO -

HETEPIIIMOTO
KOpPPYILHOHHOMY

4.2 OomenpodeccHoHATbHbIE KOMIIETEHIIUH

BBIMYCKHUKOB H HMHIMKATOPLI HX

JAOCTHIKEHHSI
HaumenoBanue
KaTeropuu Kon n naumenoBanue | Kox m HanMeHOBaHME UHIUKATOPA JOCTUXKEHUS
(Tpymibl) OIIK OIIK
OIIK
OIIK-1. Cnoco0Oen | OIIK-1.1 3naeT TeopeTuyecKkrue OCHOBBI 001IEH
U3y4arb, W HEOPraHWYEeCKOM XWMHUM U  TOHHUMAET
AHAJIU3UPOBATD, NPUHIUIIEI CTPOCHUS BEIIECTBA M IPOTCKAHUS
UCIIOJIB30BATDH XUMHYCCKUX ITPOLCCCOB;
MeXaHU3MBI OIIK-1.2. 3HaeT OCHOBBI KJacCU(pUKALNUU
XUMHUECKHX peaKiuy, | OPTaHHYeCKuX COCJIMHCHHUM, CTpOEHUE,
IPOMCXOALIX g | CIIOCOOBI TOTYy4YEHHS M XHMUYECKHME CBOMCTBA
TeXHONIOIMUECKIX pasIMHBIX KJIacCOB OpraHUYECKUX
nporeccax 4 | COCIMHCHHUI, OCHOBHEIE _MeXaHU3MbL
MIPOTEKAHUS OPIraHUYECKUX PEaKIHHA;
OKpYXaIoIllEM  MHUpE, poreka OpraHmiec PCaKIHH,
OIIK-1.3. 3HaeT OCHOBHEIC 3aKOHBl U
OCHOBBIBASICh Ha .
COOTHOILICHUS busznIecKoit XUMHH
3HAHUSAX O CTPOCHUHU .
(XMMHYECKON TEPMOJIUHAMUKH, SJICKTPOXUMHH,
BEIIECTBA,  IPUPOJIE .
. XUMUYECKOW KHUHETUKH, OCHOBBI  (Pa30BbIX
XUMHYECKOM CBSI3U H .
N pPaBHOBECHM U TEPEXO0JIOB), CIIOCOOBI HUX
CBOMCTBAX PA3IMYHBIX NPUMEHEHUS ISl PElIeHUs TEOPETUYECKUX U
KJIaCcCoOB  XMMUYCCKUX NPUKIATHBIX 337134, POjb (PU3UUECKOW XUMHU
BHeMeHTOB; KaK TeopeTruueckoro ¢GyHJIaMeHTa COBPEMEHHOM
COCUHCHUM,  BEIICCTB | yy1\iyy 1 mpolieccoB XMMHYECKOH TEXHONOTHHL
EcrecTBEeHHO- 1 MaTepHaloB OIIK-1.4. 3HaeT OCHOBHbBIC 3aKOHBl W
Hay4Has COOTHOUIEHUS! TEPMOJIMHAMUKHN TTOBEPXHOCTHBIX
MOArOTOBKA SIBJICHUH, OCHOBHBIE CBOWCTBAa JHCHIEPCHBIX
CHCTEM, OCHOBHBIE METOJbl HCCICIOBAHUS
TOBEPXHOCTHBIX  SIBIEHUA ©  JUCTIEPCHBIX
CHCTEM;
OIIK-1.5 VYMeeT  BHIIOJIHATE  OCHOBHBIC

XHUMUYECKHE OTIepaLlny;
OIIK-1.6 VYmeer wucnosb30BaTh XHUMHYECKHE
3aKOHBI, CIpaBOYHbBIE JlaHHbIE U
KOJIMYECTBEHHBIE COOTHOIICHHUS OPTaHUYECKUX
peareHTOB B OPraHMYECKUX PEaAKIMAX JUIs
peteHust MpohecCHOHABHBIX 3a/1a4;

OIIK-1.7 VYmeer nporHo3upoBaTh BIHSIHUE
pa3nuyHbBIX  (AaKTOPOB ~ HAa  XHMHYECKOE
paBHOBecue, Ha (a3oBoe paBHOBecHE, Ha
paBHOBECHE B pPAcTBOpax »dJEKTPOJIUTOB, Ha
MOTEHIINAI AIIEKTPOJIOB u SC
ralbBaHMYECKUX JIEMEHTOB, HAa HAIIPABIICHUE H
CKOPOCTh XMMHYECKHX pPEaKLUH; COCTaBIATh
KHHETHYECKUE YpaBHEHUS JUII KHHETHYECKH
MPOCTHIX peaKiuid, KJ1acCU(UIIMPOBATh
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NMEKTPOABI W DJIEKTPOXMMHUYECKHE  IIETH,
MOJIb30BATHCSl  COPABOYHOM JIMTEPATYpPOl MO
(bu3nueckoit XuMunu;

OIIK-1.8 VYmeer mnpoBOAWTH pacyeThl ¢
HCIIOJIb30BAHUEM  OCHOBHBIX  COOTHOLIEHMM
TEPMOJMHAMHUKN TOBEPXHOCTHBIX SIBICHUH H
pacueTsl OCHOBHBIX XapaKTePUCTHK
JUCTIEPCHBIX CUCTEM;

OIIK-1.9 Bnaneer TeopeTMUYECKMMHU METOJIaMU
OMMCAaHUSA CBOMCTB TMPOCTBIX M  CIOXKHBIX
BELIECTB HA OCHOBE 3JIEKTPOHHOI'O CTPOEHMSI UX
aToMOB U monoxkeHuss B Ilepuoguueckoit

cUucTeMe XUMHYECKUX 3JIEMEHTOB,
JKCIIEPUMEHTAIIbHBIMUA METOJAMU OIPEAETICHUS
(buzmuecKux u XUMHYECKUX CBOWCTB

HEOPTraHWYECKUX COCITMHCHHM.

OIIK-1.10 Bmageer »KcnepUMEHTaIbHBIMU
METO/IaMH OPTraHUYECKOT0 CHUHTE3a, METOJaMHu
OYMCTKH, ONpeneaeHUus (U3NKO-XUMHUCSCKUX
CBOICTB u YCTaHOBJICHHS CTPYKTYPBI
OPTraHUYECKUX COCTMHCHHM -

OIIK-1.11 Bnaneer HaBbIKaMU MPOBEIACHUS
TUITOBBIX (PU3HKO-XUMHYECKUX MCCIICIOBAHUN H
HaBBIKAMH PEIICHHS TUIIOBBIX 33]1a4 B 00JIACTH
XAMHUYECKOU TEPMOJIMHAMHUKH, (ha3oBBIX
paBHOBECHIA u (hazoBbIX MEPEX0JI0B,
AJICKTPOXUMHH, XUMUYCCKONH KHHETUKHU

[TpodeccuonansHas
METOJI0JIOTHsI

OIIK-2. Crniocoben
UCIOJIb30BaTh
MaTeMaTHYEeCKue,
¢usnueckue, (U3NKO-
XUMHYECKHE,
XUMHUYECKHE  METOJIbI
JUI  peUIeHus 3aaad
npodeccuoHaNbHOMI
JeSITeTTbHOCTH

OIIK-2.1 3naet ocHOBBI AU PepeHnanbHOro U
HMHTErpajibHOrO MCUHCIICHMUS,
mudepeHMaIbHbBIX  YpAaBHEHHH,  TEOpHH
BEPOSITHOCTEN M MATEMATUYECKON CTATUCTUKH -
OIIK-2.2 3Haer MareMaTHYECKHE TEOPUU U
METO/JIbl, JIeXalllhe B OCHOBE MaT€MaTHYECKUX
MOJIENEN -

OIIK-2.3 3HaeT TEXHUYECKUE U NPOTrpaMMHbIE
CpelIcTBAa  pealu3alud  HHQPOPMAIMOHHBIX
TEXHOJIOTUI, OCHOBBI pabOTHl B JIOKAJIbHBIX U
IJ1I00AJIBHBIX CETSIX, TUIIOBbIE YUCIIEHHBIE
METOJBl PEIICHUS MaTEMaTHUYECKUX 3aJad U
QITOPUTMBI UX peanu3aly -

OIIK-2.4 3Haer ¢buznyeckue OCHOBBI
MEXaHWKH, (U3UKK KoJeOaHWi U  BOJH,

QJICKTpHUYCCTBA n Mara€Tus3ma,
OJICKTPOJUHAMUKH, CTaTUCTUYECKOM (1)I/ISI/IKI/I u
TCPMOANHAMUKH,

KBaHTOBOH (PU3UKH -

OIIK-2.5 Ymeer npoBOIUTh aHAIN3 (DYHKIIHIA,
pemaTh OCHOBHBIE 33]]a4l TEOPUH BEPOSTHOCTH
U MareMaTW4ecKOHM  CTaTHCTUKH, pelaTh
YpaBHEHHS U CHCTEMBI

Qg depeHIraIbHbIX ypaBHEHUM
MPUMEHUTEIPHO K  pealbHBIM  TIPOIIECCaM,
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MPUMEHITh MaTEeMAaTHUYECKUE METOIbl TpH
pEILIeHNH TUIOBBIX MPO(ecCHOHABHBIX 331a4 -

OIIK-2.6 Ymeer pabotaTb B  KayecTBe
TOJIB30BATENs.  [EPCOHAIBHOTO  KOMIIBIOTEPA,
HCIIOJIB30BaTh YUCJICHHBIC METOABI JJIsA
peueHus MaTeMaTHYECKUX 3aj1ad,
UCIIOJIb30BaTh

SI3BIKK M CHCTEMBl IPOTPaAaMMHUPOBAHUS IS
penreHus nmpodeccuoHabHBIX 33/1a4 -

OIIK-2.7 VYwmeer pemaTh THUIIOBBIC 3a/1a4H,
CBSI3aHHLIC, CBSI3aHHBIC v OCHOBHEIMH
paznenamMu (pU3UKH, UCIIOIL30BAaTh (PU3HUECKHUE
3aKOHBI TIPY aHAJIU3E U PEIICHUH MPOOIEM
npodeCCHOHAIBHON JESTEIHHOCTH -

OIIK-2.8 YMeeT HCIOIb30BaTh XHMUYCCKHE
3aKOHBI, TEPMOJMHAMHYCCKHE  CIPABOYHBIC
JaHHBEIC M KOJWYECTBEHHBIC COOTHOIICHHS
o0111el 1 HeOPraHUYECKON XUMUH JIJIS

penieHus mpodecCHOoHaNbHBIX 3a1a4 -

OIIK-2.9 Bnaneer OCHOBaMu
(yHIITaMEHTAIbHBIX MaTEMaTHYECKUX TEOPHH U
HaBBEIKAMH HCIIOJIB30BaHUS MaTEeMaTUYEeCKOIo
amnrmapara; METOdaMH CTaTUCTHYECKOM
00pa®oTKu nHpOpMaUU

OIIK-2.10 Bmageer MeTomaMu IIOMCKa U
oOmena wuHpopManue B TI00ATBHBIX U
JIOKAJIbHBIX KOMITBFOTEPHBIX CeTsx,
TEXHUYECKUMHU W TPOTPAMMHBIMH CPEICTBAMU
3aIUThI

nHpopmanuu npu padboTe C KOMIBIOTEPHBIMU
CHUCTeMaMHU, BKJIIOYas MPUEMbl aHTUBUPYCHON
3aIUTEI

OIIK-2.11 Bnageer MerogamMu MNpPOBEACHUS
(dbuzmyecKkux W3MEPEHUH, METOLaMU
KOPPEKTHOM  OLEHKH [MOTrPEUIHOCTeN  Mpu

MPOBEACHUH (HU3UUECKOTO IKCIIEPUMEHTA

Apanranus K
MIPOU3BOJICTBEHHBIM
YCIIOBUSIM

OIIK-3. Cnocoben
OCYIIECTBIISATh
npodeccuoHaNbHYIO
JESITEIIbHOCTD C YI€TOM
3aKOHOJATEILCTBA
Poccuiickoit
denepauuu, B TOM
YHCIIe B obnacTi
SKOHOMMKH H DKOJIOTUH

OIIK-3.1 3HaeT OCHOBBI POCCUMCKOW ITPaBOBOM
CUCTEMBl M POCCHUHCKOIO 3aKOHOJATEJbCTBA,
IIPABOBBIE U HPABCTBEHHO-ITHUUECKHUE HOPMBI B
cthepe npodeccroHanTbHON AeSTETFHOCTH -
OIIK-3.2 3Haer IIPaBOBbIE HOPMBHI,
perynupyoomye  OTHOLIEHHE  YeJoBeKa K
4eJI0BEKY, OOLIECTBY, OKpYKalollel cpese -
OIIK-3.3 3Haer OCHOBBI aJIMHUHHCTPATHUBHOTIO,
TPYAOBOI'O U TPa’kJaHCKOT'O 3aKOHO/AaTENbCTBA
OIIK-3.4 3HaeT OCHOBHBIE KaTErOPUN U 3aKOHBI
SKOHOMMKH -

OIIK-3.5 3Haer OCHOBBHI DKOHOMHYECKON
NEeATEIbHOCTH TPEANPUSTHS, €r0 CTPYKTYpPY U
oTpacieBylo  cnenuduky,  KiIacCHPUKAIIIO

MPEANPUATHI 110 TPaBOBOMY CTaTYCy -
OIIK-3.6 3Haer moka3arend WUCIIOIb30BaHUSA
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IIPOU3BOJICTBEHHBIX pecypcoB "
3 PEKTUBHOCTU NEATETLHOCTH MPEIPHUATHUS -
OIIK-3.7 3Haer co/iepKaHue JTanoB
pa3paboOTKK OINEpaTUBHBIX IUIAHOB PabOTHI
MEePBUYHBIX MIPOU3BOJICTBEHHBIX
noApa3eIeHU -

OIIK-3.8 3maer (hakTOphl, OMPEIACISIONINE
yCTOMYMBOCTh  OHOChephl, XapaKTePUCTUKH
BO3pAcCTaHMsI aHTPOIIOI€HHOT'O BO3JECHCTBUS Ha
MPUPOTY, TIIOOATBHBIC TPOOIEMBI

OKOJIOTMM W  TPHHIUIBI  PAIMOHATIHLHOTO
IPUPOJIONOIL30BAHUS,  METOJBl  CHIIKEHUS
XO3SCTBEHHOTO BO37CHCTBUS Ha Ouocdepy,
OpraHHU3aIIOHHBIE U ITPABOBHIE

CpPEICTBA  OXpaHbl  OKpYXarolled  Cpensl,
CHOCOOBI TOCTHKEHUS YCTONYUBOTO Pa3BUTHUS
OIIK-3.9 VmMeer wucrnosnb3oBaTb U COCTABIATH
JIOKYMEHTBI IIPaBOBOIO Xapakrepa,
OTHOCSIIHECS K npodeccuoHanbHOM
JEeSITeBHOCTH, MPEINPUHUMATE HEOOXOIMMBIC
MEpbI K BOCCTAHOBJICHUIO HAPYIIICHHBIX MPaB
OIIK-3.10 VYwmeer peanu3oBbIBaTh IipaBa U
cBOOO/IBI YENIOBEKA U TpaskJaHUHA B PA3IHMUHBIX
cdepax KU3HEACITeITLHOCTH -

OIIK-3.11 Ymeer ucnonap30BaTh 3HAHUSI OCHOB
SKOHOMHKH TPH PEIICHUU TPON3BOIACTBCHHBIX
3am1ay -

OIIK-3.12 YMeeT ocymecTBISATh B 00IIEM BHIE
OLIEHKY aHTPOIOreHHOro BO3ACHUCTBUS  Ha
OKPYKAIOIIYI0O Cpely C Y4eToM crenuduku
MPUPOTHO-KIMMATUYECKUX YCIOBUH -
OIIK-3.13 VYmeer ucnosib30BaTh HOPMaTHUBHO-
MPABOBBIE aKThI MPU PAOOTE C IKOIOTHUECKOMH
JIOKYMEHTalueu -

OIIK-3.14 Bnaneer oCHOBaMH XO3SIICTBEHHOI'O
1 HKOJIOTUYECKOTO MpaBa -

OIIK-3.15 VYmeer mnOpoBOAWUTH  TEXHHUKO-
SKOHOMHUYECKHMI aHAIIN3 WH)KEHEPHBIX PEIICHUI
OIIK-3.16 Bnameer Meronamu pa3pabOTKu
MIPOU3BOJICTBEHHBIX TIPOTPAMM H  IIJIAHOBBIX
3aJlaHuil Ui TIEPBUYHBIX TPOU3BOICTBEHHBIX
MOJIpa3IeJICHHI -

OIIK-3.17 Bnanmeer  HaBbIKaMH  BBIOOpA
SKOHOMHMYECKH OOOCHOBAaHHBIX pEHICHUH C
Y4ETOM UMEIOIIUXCS OTPaHUYCHHH -

OIIK-3.18 Bmageer Meromamu  BbIOOpa
panoHaIbHOIO criocoba CHW)KEHHUS
BO3JEHMCTBUS HA OKPYXAIONIIYIO CPEAY

WNuxeHnepHas
TEXHOJIOTHYECKast
IIOATOTOBKA

n

OIIK-4. Cnocoben
o0ecIieynBaTh
MPOBE/ICHUE
TEXHOJIOIMYECKOTO

OIIK-4.1 3HaeT OCHOBBI TEOPUU TIEPEHOCA
HMMITYJIbCA, TETIa ¥ MAaCChl; IIPUHITATIBI
(hU3MUECKOTO MOJIEITUPOBAHMS XUMHUKO-
TEXHOJOTHYECKHUX TPOIECCOB; OCHOBHBIE
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mpouecca,
HCIIOJIb30BaTh
TEXHUYECKHUE
CpencTBa sl KOHTPOJIA
[1apaMeTpOB
TEXHOJIOTHYECKOTO
mporecca, CBOWCTB
ChIpbsi M  TOTOBOWU
IPOAYKIUH,
OCYLIECTBIISATh
HU3MCHCHUC
rapameTpoB
TEXHOJIOTMYECKOTO
npoiecca
U3MCHCHUU
CBIPbs

npu
CBOWCTB

yYpaBHEHHS JBM>KEHUS JKUIKOCTEH; OCHOBBI
TEOPHH TEIUIONEPEIaun; OCHOBBI TEOPUU
Macconepeaayy B CUCTEMax co CBOOOIHOM 1
HEMOABMKHON IpaHMLel pa3zena (a3; THUIIOBbIE
MPOIECChl XUMHUYECKOU TEXHOJIOTHH,
COOTBETCTBYIOLIME annapaTbl 1 METObI UX
pacuera

OIIK-4.2 3Haet MeToAbl MOCTPOEHUS
IMIUPHUECKUX (CTATUCTHUECKUX) U (PU3HKO-
XUMUYECKUX (TCOPETUUYECKUX ) MOJIEICH
XUMHUKO-TEXHOJIOTUYECKHX IPOIIECCOB -
XUMHUKO-TEXHOJIOTHYECKHUX IPOLIECCOB C
MPUMEHEHHEM IMIUPHYECKUX U/UITN (PU3UKO-
XUMHUYECKHX MOJenei -

OIIK-4.4 3HaeT OCHOBHBIE IPUHIIUIIBI
OpraHu3alKi XMMUYECKOI'0 IIPOU3BOJICTBA, €r0
UEePapXUIECKON CTPYKTYPBI; 001Ine
3aKOHOMEPHOCTH XMMHUYECKHUX IIPOLIECCOB;
OCHOBHBIE XUMHUYECKHE ITPOU3BOCTBA -
OIIK-4.5 3HaeT OCHOBBI TEOPHUH MpOIECCa B
XMMHUYECKOM PEaKTOpe, METO0JI0THIO
UCCJIEJIOBaHMSI B3aUMOJICHCTBUS IIPOLIECCOB
XUMHUYECKHX MPEBPALLCHUHN U ABICHUN
IIepeHoca Ha BCEX MACIUTaOHbIX YPOBHSIX,
METO/IMKY BBIOOpA peakTopa U pacueTa
npolecca B HEM; OCHOBHBIE pEaKLMOHHbIE
IPOLIECCH U PEaKTOPbl XUMUYECKOM U
HEe(PTEXUMHUECKONW TEXHOJIOTHH

OIIK-4.6 3HaeT OCHOBHBIE TIOHATHS TEOPUH
yIPaBICHUS TEXHOJIOTUYECKUMH MPOIIECCAMU;
CTaTUYECKHE U TUHAMUYECKHE XapaKTePUCTUKH
00BEKTOB 1 3BEHHEB YIIPaBJICHUS,

OCHOBHBIE BU/IbI CUCTEM aBTOMATUYECKOTO
PEeTyIUpOBaHUS U 3aKOHBI YIIPaBJICHHUS;
TUIIOBbIE CUCTEMbI aBTOMAaTHYECKOTO
YIIPaBJICHUS B XUMHUECKOW TPOMBIIIIICHHOCTH;
METO/IbI U CPECTBA AMATHOCTUKU U KOHTPOJIS
OCHOBHBIX TEXHOJIOTMUECKUX ITapaMETPOB
OIIK-4.7 YMmeet onpenenars xapakTep
JIBYDKEHUS JKUAKOCTEH U Ta30B; OCHOBHBIE
XapaKTePUCTUKH MTPOIECCOB TEIUIO- U
Maccolepeiauu; pacCUYUTHIBATh TapaMeTpbl U
BBIOMPATH anmaparypy Ui KOHKPETHOTO
XUMHKO-TEXHOJIOTHYECKOro Ipolecca -
OIIK-4.8 YMmeer paccunuThIBaTh OCHOBHBIE
XapaKTePUCTUKU XUMUYECKOTO Mpoliecca,
BBIOMPATH PAIMOHANBHYIO CXEMY IPOU3BO/ICTBA
3a/IaHHOTO MPOJYKTA, OLIEHUBATh
TEXHOJOTHYECKYIO 2P (HEKTUBHOCTh
MIPOU3BO/ICTBA -

OIIK-4.9 YMer BBIOpaTh THII peakTOpa U
paccuuTaTh TEXHOJOTUYECKUE MapaMeTPhl JUIst
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3a/IaHHOTO MPOIIECCa; ONPEACTUThH TapaMeTPhI
HaWJTydIel opraHu3aiy mpoiecca B
XUMHUYECKOM PEAKTOPE.

OIIK-4.10 YmMeet onpenensaTb OCHOBHBIE
CTaTUYECKHE U JUHAMUYECKUE XapaAKTEPUCTUKU
00BEKTOB; BEIOMPATH PAITMOHAIBHYIO CUCTEMY
peryaupoBaHus TEXHOJIOTUYECKOT0 MPOIIecca;
BBIOMPATh KOHKPETHBIC TUITBI TPHOOPOB JIJIst
JIMAarHOCTUKH XMMHKO-TEXHOIOTHYECKOTO
npoiiecca -

OIIK-4.11 YMeer npuMeHSTh METOIbI
BBIUMCIIUTEILHOM MAaTEMaTUKH U
MaTEeMaTUYCCKOM CTATUCTUKU IS
MOJICTMPOBAHUS U ONTUMHU3AINH XUMHUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB -

OIIK-4.12 Bnageetr MeTomaMu
TEXHOJIOTHYECKUX PACYETOB OTJEIBHBIX y3JI0B
XUMHAYECKOTO 000PYIOBaHUS -

OIIK-4.13 Brnageer npaBuJiaMu U CTaHIapTaMHu
pa3pabOTKH CXeM aBTOMAaTH3aLUN
TEXHOJIOTHYECKHUX MPOIIECCOB -

OIIK-4.14 Brnageer MeroiamMu pacueTa u
aHaJM3a MPOIECCOB B XUMHYECKUX peaKkTopax,
oTpeJIeJICHUsI TEXHOJIOTUUECKHUX MTOKa3aTesen
Ipollecca; METOJaMHU BEIOOpA XMMUYECKUX
pPEaKkTopoB -

OIIK-4.15 Bianeer Merogamu yrpaBJl€HUs
XUMHKO-TEXHOJIOTHYECKUMH CUCTEMAaMU U
METO/IAMH PETYJIUPOBAHUS XUMUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB -

OIIK-4.16 Bianeer naketamMu IpUKIaJHBIX
MporpamMM JJIsi MOJIETUPOBAHMS XUMHKO-
TEXHOJIOTHYECKUX MPOLECCOB

Hayunsle
VCCIIEIOBAHMUS
pa3paboTKu

)51

OIIK-5. Cnocoben
OCYIIECTBIISATh
9KCIICPUMEHTAIbHBIC
HCCIIEIOBAHMS u
HCITBITAaHUS 1o
3aJJaHHOM  METOJIUKE,
IPOBOJIUTh
HaOJII0ICHUS n
U3MEpPEHUSI C YYETOM
TpeOOBaHUN  TEXHUKHU
0e30macHOCTH,
o0pabaTbIBaTh u
HHTEPIPETHPOBATH
OKCIICPUMECHTAJIbHBIC
JTAaHHBIE

OIIK-5.1 3HaeT OCHOBHBIE METOABI U MPHUEMBI
npo6ooTdopa u MPOOOMOATOTOBKH
aHATM3UPYEMBIX 00BEKTOB, METOBI pa3ICICHUS
Y KOHLEHTPUPOBAHUS BEUIECTB -

OIIK-5.2 3nHaer TEOpeTUYECKUE OCHOBHI U
MPUHIIUITB XUMHYECKUX U (PU3UKO-XUMUYECKUX
METOZIOB aHaliM3a — DJIEKTPOXUMHUYECKUX,
CHEKTPAIBHBIX, XPOMOTOrpahUIECKUX -
OIIK-5.3 3maer wmeroabl WICHTU(DUKAIUN
MaTeMaTUYECKUX OIMUCAHUNA TEXHOJIOTMUECKHUX
MPOIIECCOB HAa OCHOBE HKCIIEPUMEHTAIBHBIX
TaHHBIX —

OIIK-5.4 YMmeer BoIOpaTh METOJ aHaIW3a IS
3aJJaHHOM AaHAIUTUYECKON 3a7a4u

OIIK-5.5 YwMmeer IIPUMEHSATH METObI
BBIYUCIIUTEIIBHOU MaTeMaTUKU u
MaTeMaTHYeCKON CTaTHUCTUKU i1 00paboTKu
pe3yAbTAaTOB KCIIEPUMEHTA -

OIIK-5.6 Brnageer MeTogaMyu MaTeMaTHYECKOM
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CTaTUCTHKH JUIi  OOpabOTKH  pe3yabTaToB
aKTHBHBIX W MTACCHBHBIX SKCIEPUMEHTOB

Nudopmarnmonnas
0€30MacHOCTb

OIIK-6. Crocoben
MMOHUMATh  TTPUHITUIIBI
paboOThl COBPEMEHHBIX
nH(pOpPMaAITHOHHBIX
TEXHOJIOT Uit u
HCIOIB30BATh HX IS
perieHus 3a7a4
npo¢eCCHOHAIBHON
JIeSTCIIBHOCTH

OIIK-6.1 3maer u coOMIOJaeT  HOPMBI
uH(}OpMaITMOHHON 0e301acHOCTH B
npodeccnoHaABHOM e TEIPHOCTH

OIIK-6.2  VYmMmeer  pemarb  HHXEHEPHO-
TEXHUYECKUE 3a1auu U 3a7auu
BBIYMCITUTEIILHOW MAaTEeMaTUKU C NMPHUMEHEHHEM
COBPEMEHHBIX TPOrPAMMHBIX KOMIUIEKCOB U
SI3BIKOB TIPOTPAMMUPOBAHHS

OIIK-6.3 Brnaneer COBpEMEHHBIMHU IT-
TEXHOJIOTHAMHU TIpH cOope, aHanmze, o0paboTke
Y IPEJICTaBJICHUN WH(POPMAITUU
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4.3 HpO(l)eCCI/IOHa.J'IbHBIe KOMIICTCHIIUA BBIITYCKHUKOB U HHAUKATOPBI UX JOCTUKCHUSA

OcHoBaHue
3amava o
. | O6bekT nim 061acTh Konun Kon n HanmeHoBanue (mpodeccrnonambHbII
npohecCHOHABLHOM
eATENBHOCTH 3HAHUS "HaumenosBanue 11K nHauKaropa goctmxenus [1K CTaHAapT, aHAIU3 OIBITA)
O060011IeHHBIE TPYIOBBIE QYHKIIHH
HayuyHo-ucciienoBare/JibCKHil THI 33124 NPO(ecCHOHATILHOM /1eATeJIbHOCTH
Brinosninenue XUMUYECKOE, I1K-1 Cniocoben I1K-1.1 3Haer mopsiioK opraHu3anuu, | AHaIU3 TpeOOBaHUN K
(yHIaMEHTAIBHBIX U | XHMHKO- OCYIIECTBIISITh MJIAHUPOBAHUS U MPOBEJICHUS po(hecCHOHATLHBIM
MPUKJIAIHBIX paboT TEXHOJIOTHYECKOe TEXHOJIOTUYECKHI TEXHOJIOTHYECKOI0 Ipoliecca. KOMIIETEHIIUSIM, [IPEIABSIBISIEMbIM
TIOUCKOBOTO, MPOU3BOJACTBO; MPOLIECC B [IK 1.2 YmeeT ucnonap3oBath K BBIITYCKHHUKAaM HaIpaBJICHUS
TEOPETUYECKOTrO U COOTBETCTBUU C TEXHUUYECKUE CPEJCTBA IS MOJATOTOBKU Ha PBIHKE TPYya,
AKCIEPUMEHTAILHOTO | CKBO3HBIE BUJIBI periiaMeHTOM U M3MEPEHHS OCHOBHBIX MMApaMeTPOB 0000111eH1E 3apYOEIKHOTO OIbITA,
Xapakrepa ¢ Uelblo npodeccuoHanbHOM | MCMOJIB30BATh TEXHOJIOTHYECKOI0 IIPoIiecca, CBOMCTB | IPOBEACHUS KOHCYJIBTALUN C
onpeeaeHus NEeSITeTLHOCTH B TEXHUYECKUE CPEIACTBA | CHIPhS U IPOIYKIIHH. BEJIYIIIUMH pabOTOIATEIISIMHU,
TEXHUUYECKUX MIPOMBIIIJICHHOCTH JUTSL U3MEpPEHUs [1K-1.3 Bnazneer HaBbIKaMu o0bearHeHUsIMH paboToaaTeneit
XapakTEepUCTUK HOBOH | (B chepe OCHOBHBIX ITaPAMETPOB | OCYIIECTBIIATH TEXHOIOTHUSCKUN 0Tpaciu, B KOTOPOil

TEXHUKH, & TAKXKE
KOMILIEKca padoT 1o

OopraHu3anuu 1
IMPOBCACHUA HAYYHO-

TEXHOJIOTHYECKOTO
rpouecca, CBOMCTB

IpOoIECcC B COOTBETCTBUHU C
pErIaMEHTOM.

BOCTpe6OBaHLI BBIITYCKHUKHU B
paMKax HaIlpaBJICHUA MMOATOTOBKHU.

pa3paboTke UCCIIEIOBATENbCKUX | CHIPBSI U MPOAYKIHH.
TEXHOJIOTUYECKON Y OIBITHO-
JOKYMEHTAIIH. KOHCTPYKTOPCKUX

pabot B obactu

XUMHUYECKOT0 U

XHUMHUKO-

TEXHOJIOTHYECKOTO

IIPOU3BO/JICTBA).
Beinonuenune XHUMHUUYECKOE, I1K-2. I'oToB u3yuaTth ITK-2.1. 3naeT nopsnok Ananu3 TpeboBaHUil K
(byHIaMEHTABHBIX U | XUMHUKO- HAYYHO-TEXHHYECKYIO | BBICTPAWBaHUS JIOTHIECKUX poeCCHOHATHLHBIM
MPUKIIAJHBIX paboT TEXHOJIOTHYECKOE UH(pOpMaLHIO, B3aMMOCBSI3€ MEX]y pa3InYHBIMU KOMIIETEHIUSIM, TIPEAbIBISIEMbIM
MTOMCKOBOTO, MIPOU3BOJICTBO; OTEYECTBEHHBIN H JUTEPATyPHBIMU HCTOUHUKAMH. K BBIITYCKHUKAM HaIlPaBIICHHS
TEOPETUYECKOTO U 3apyOexHbiit onbiT o | [1K-2.2. YMmeeT ocymiecTBiIsATh MOUCK, | MOATOTOBKU HA PHIHKE TPYAA,
SKCIIepUMEHTaIbHOr0 | CKBO3HBIE BHJIbI TEMaTHKe 00paboTKy U aHAJIM3 HAYYHO- 000011eH1E 3apYOEIKHOTO OIBITA,
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Xapakrepa ¢ Lelblo
orpeaeneHus
TEXHUYECKUX
XapaKTepUCTHK HOBOM
TEXHUKH, a TAKKeE
KOMIUIEeKca paboT 1o

npodeccnoHaTbHOMI
JEeSITeIbHOCTH B
MPOMBIIIICHHOCTH
(B cepe
OpraHu3aIy U
MIPOBE/ICHUST HAYYHO-

HUCCICaOBaHUs.

TEXHUYECKOH nH(popMaIMu 1o
POQUITIO BHITIOJIHAEMON PabOThI, B
TOM YHUCJIE C IPUMEHEHUEM
COBPEMEHHBIX TEXHOJIOTHH.
[1K-2.3. Bnazneer HaBbIkaMu

oOpareHus ¢ HaydHOH U TEXHHUYECKOU

IIPOBEACHNS KOHCYJIBTAlUN C
BEIYIIMMH pabOTOIaTEISIMY,
00BbeTMHEHUAMH paboToaaTenen
OTpaciy, B KOTOPOH
BOCTpe6OBaHLI BBIITYCKHHKHU B
paMKax HalpaBJICHUs MOATOTOBKH.

pa3paboTke HCCIIEI0BATENbCKUX JUTEPATypPOH.
TEXHOJIOTUYECKOU U OIIBITHO-
JOKYMEHTAL1H. KOHCTPYKTOPCKHX

pabot B obactu

XUMHUYECKOI0 U

XUMHKO-

TEXHOJIOTHYECKOI 0

MIPOM3BOJICTBA).
Beinonuenue XHUMHUYECKOE, [1K-3. Cnocoben [1K-3.1. 3HaeT OCHOBHBIC IPUHIUIBI, | AHaMHU3 TPeOOBaHUHN K
(byHIaMEHTAIBHBIX U | XUMHUKO- IIPOBOAMTD aHAJIN3 MeTO/bI U (POPMBI KOHTPOJIS npodeccroHaATbHBIM
MPUKJIaJHBIX pabOT TEXHOJIOTUYECKOE CBIpPbSi, MAaTEPUAJIOB U TEXHOJIOTMYECKOI0 IIpolecca u KOMIIETEHIIUSIM, [IPEIBSBISIEMbIM
IIOMCKOBOTO, IIPOU3BOJICTBO; rOTOBOW ITPOYKIIVH, KauecTBa NPOLYKLHUH. K BBIITYCKHUKAM HalpaBiICHUs
TEOPETUYECKOIO U ocymectBiATh oueHky | [IK-3.2. Vmeer onienuts u IIOArOTOBKU Ha PBIHKE TPY/a,
9KCIIEPUMEHTAIBHOrO | CKBO3HBIE BUIBI pE3yJIbTaTOB AHAIU3A. MHTEPIPETUPOBATH ITOTYYECHHBIE 000011eH1Ee 3apy0eKHOTO OMbITA,
XapakTepa ¢ Lelblo npodeccnoHanbHOMN pE3yJIbTaThI. MPOBEJCHUS KOHCYNIbTALUN C
OIIpeEICHUS JESTEIBHOCTH B I1K-3.3. Bnageer coBpeMEHHBIMU BEAYIIMMHU paboTOATEISIMH,
TEXHUYECKUX MIPOMBIIIJIEHHOCTH METOJIJaMH aHaJIu3a ChIPhE, o0beAMHEeHUAMHU paboToaaTeneit
XapaKTepUCTHK HOBOH | (B chepe MaTEpUajIOB U TOTOBOW MPOIYKIIUH. OTpaciiy, B KOTOPOH

TEXHHKH, a TAKIKE
KOMIUIeKca paboT Mo
pa3zpaboTke
TEXHOJOTUYECKOU
JOKYMEHTAITUH.

OpraHu3aIK U
MPOBE/ICHUS HAYYHO-
UCCIICI0BATEIbCKUX
Y OIBITHO-
KOHCTPYKTOPCKHUX
pabot B oOmactu
XUMHUYECKOTO U
XUMHUKO-
TEXHOJIOTHIECKOTO

BOCTpe6OBaHI>I BBIITYCKHHUKHU B
paMKax HallpaBJICHUA IMOATOTOBKHU.

[TpodeccrnonanbHbI cTaHAAPT
26.017 «Crenuanuct 1o
MOJATOTOBKE U AKCIUTyaTal[u1
HAyYHO-TIPOMBIIIJIEHHOTO
000pyI0BaHUS /IS TTOJTYYEHUS
HAaHOCTPYKTYypupoBaHHbIX PV D-
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IIPOU3BOJICTBA).

ITOKPBITUI», YTBEPKAECHHBII
npuKa3zoM MuHHCTEpCTBA TpyAa U
COLMAJIBHOM 3auThl Poccuiickon
®enepanuu ot 29 aBrycra 2017 r.
N 6444,

OO6o0menHas TpyaoBas GpyHKITUs
C. Opranuzanus
IIPOM3BOJICTBEHHOTO Ipoliecca
HaHECEHUS
HaHOCTPYKTYpUpOoBaHHOTO PVD-
MTOKPBITHSL.

C/05.6. KoHTpoJb COOIIOICHHS
TEXHOJIOTHYECKHUX MPOIECCOB Ha
yuactke PVD-nokpsiTuii (ypoBeHb
kBanupukamu — 6).

Beinonuenue
(byHIaMEeHTaJIBHBIX U
MPUKJIaJHBIX pabOT
MIOUCKOBOTO,
TEOPETUYECKOTO U
HKCHEPUMEHTAIBHOIO
XapaxTepa ¢ [eINbI0
OIpeJIeNIeHUs
TEXHUYECKHUX
XapaKTepUCTHK HOBOH
TEXHUKH, & TAKXKe
KOMILIeKca paboT 1o
pa3zpaboTke
TEXHOJIOTUYECKO
JTOKYMEHTAITHH.

XuMuyeckoe,
XHMHKO-
TEXHOJIOTHYECKOE
IIPOU3BOCTBO;

CKBO3HBIE BUIBI
npogecCuoHAIbHON
JeSITEeIbHOCTH B
MIPOMBIIIIJICHHOCTH
(B cepe
OpraHH3aIfy U
MPOBE/ICHUS HAYYHO-
HCCIIeIOBATEITECKUX
Y OIBITHO-
KOHCTPYKTOPCKHX
pabot B oOmactu
XUMHYECKOTO 1

[1K-4. Cniocoben
BBIOUpATh METO
HAy4YHOTO
WCCIIETOBAHMUS, UCXOIs
13 KOHKPETHBIX 3a71a4,
OpPTaHU30BBIBATH €r0
OCYILIECTBIICHHUE U
aHAIU3UPOBATH
pe3yIbTaTHI C
HCIIOJIb30BaHHEM
COBPEMEHHBIX METOJIOB
00paboTKH JaHHBIX,
0hOpMIIATH
MOJTy4YeHHBIC
pe3yIIbTaThl B BUJIE
0T4YeTa, HAy4YHOHU
yOJUKaIMy, T0KJIaja,

[1K-4.1. 3naeT coBpeMEeHHbIE

noAXoAbl K HAYYHOMY HCCJICJOBAHUIO.

[1K-4.2. YMmeer opopMIIsITh
MOJTy4YEHHBIC PE3yIbTaThl B BUE
oTyeTa, Hay4YHOU MyOJIuKaluu,
JIOKJIaia.

[1K-4.3. Bnaneetr coBpeMEeHHBIMU
MeTOoJIaMU 00paOOTKHU JTaHHBIX.

AHanu3 TpeOoBaHMIA K
poeCCUOHATILHBIM
KOMIICTCHIIHSIM, TIPEAbSBISCMBIM
K BBIITYCKHUKAM HaITPaBIICHHSI
MOJITOTOBKH HA PBIHKE TPY/Ia,
0000111eHUE 3apYOEIKHOTO OIBITA,
NPOBE/ICHUST KOHCYJIbTAIINH C
BEIYIIMMHU paboTONATEISIMH,
o0beAMHEeHUIMHU paboToaaTeneit
0Tpaciu, B KOTOPOH
BOCTPEOOBAHBI BBITYCKHUKH B
paMKax HarpaBJICHUS ITOJATOTOBKH.

[TpodeccrnonanbHbI cTaHAAPT
40.037 «Crienuanuct 1o
pa3paboTKe TEXHOIOTUU
IIPOM3BOJICTBA MPUOOPOB
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XUMHKO- TOTOBUTH (MO KBaHTOBOU 3JIEKTPOHUKH U
TEXHOJIOTUYECKOTO | PYKOBOJCTBOM) (bOTOHUKNY, YTBEP>KICHHBIN
MIPOU3BOJICTBA). JIOKYMEHTHI K pUKa3oM MHUHHCTEPCTBA TPYIa U
MIaTEHTOBAHUIO, colManbHOU 3amuThl Poccuiickoin
0(pOPMIICHHIO HOY-XaYy. ®enepauun ot 10 urons 2014
rojga N 446H,
O06o0mienHas TpyaoBas QyHKIHS
D. Pa3paboTtka u 000cHOBaHHE
TEXHUUYECKUX TPEOOBAHUH K
MOJIEpHHU3AIIUU TEXHOJIOTUYECKUX
JIMHHM.
D/04.6 Pa3paboTka METOIUK U
TEXHHYECKOE PYKOBOJICTBO
AKCIEPUMEHTAIBHON TPOBEPKOM
TEXHOJIOTUYECKHX MPOIECCOB U
UCCJIEIOBAaHHEM MTapaMeTPOB
HAHOCTPYKTYPHBIX MaTEPHAIIOB
(ypoBeHb KBanupuKauu — 6).
Boinonnenue XUMUYECKoe, [1K-5. Cnocoben [1K-5.1. 3naeT pu3uKO-XUMHUYECKHE Amnanu3 TpeOoBaHU K
(GyHIaMEHTAIbHBIX U | XUMHKO- pa3pabaTsIBaTh U OCHOBBI pabOThI TPHOOPOB npohecCuoOHATBEHBIM
MPUKJIAIHBIX PaboT TEXHOJIOTHIECKOE BHEJPSTH AJIEKTPOHHON TEXHUKH, TTOTyUCHUS KOMIIETCHIIHSIM, TTPEIBSBISIEMbIM
MTOMCKOBOTO, MIPOU3BO/JICTBO; WHHOBAIIMOHHBIC MOHOKPHUCTAJIJIOB U MaTEPHUAJIOB K BBIITYCKHUKAM HampaBlIeHUS
TEOPETUIECCKOTO U TEXHOJIOTUIECKHE AJICKTPOHUKHU ¥ HAHODJICKTPOHUKH. MOJITOTOBKH Ha PBIHKE TPY/a,
SKCIIepUMEHTanbHOr0 | CKBO3HBIE BHJIBI _ | mpoueccsi B obnactu TTK-5.2. VMeeT npuMensTs 000011eHuE 3apYOEIKHOTO OmbITa,
XapakTepa ¢ Lelblo npoeCCHOHATFHON | TTONyYeHUS U MPOBEJICHUST KOHCYIIbTAIIHNA C
AHAIUTUYECKUE U YUCIICHHBIE METO/IbI
oTpeeNeHUs JeSITEIbHOCTH B UCIIONIb30BaHUS BEYLIUMH padOTOAATEISIMH,
TEXHUYCCKUX MTPOMBIIIIJICHHOCTH MaTepUaioB B 00J1ACTH NIOJTYHCHHUS HOBBIX 00BbeTMHEHUSAMHU paboToaaTeNeH
. ., | MaTepuasoB ¥ MPUOOPOB .
XapaKTepUCTHK HOBOH | (B cepe prOOPOB AIEKTPOHHOMN OTpaciu, B KOTOPOii

TEXHHKH, a TAK¥Ke
KOMIUIEKca paboT 1Mo

OpraHu3aluu u
MPOBEJICHUS HAYYHO-

TEXHUKHU U
HAaHOJ3JICKTPOHUKH.

AIEKTPOHHOU TEXHHUKHU U
HaHODJICKTPOHHKH.

I1K-5.3. Bnageetr MmeTomaMu

BOCTpe6OBaHI)I BBIITYCKHUKH B
paMKax HaITpaBJICHUA MMOATOTOBKHU.

pa3paboTke UCCIIEI0BATEIbCKUX .
. MIOJIyYEHUSI MaTEPUAJIOB AIEKTPOHHON .
TEXHOJIOTUYECKON U OIBITHO- i p P [TpodeccnonanbHbIi cTaHAAPT
TEXHUKHU ¥ HAHODJIEKTPOHHUKH.
JOKYMEHTALUH. KOHCTPYKTOPCKHUX P 26.017 «Crenuanmuct 1o
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pabot B obmactu
XMMHYECKOTO U
XUMHKO-
TEXHOJIOTNYEeCKOTO
IIPOU3BOJICTBA).

MOATOTOBKE U AKCILTyaTalluu
HAYYHO-TIPOMBIIIJICHHOT'O
000pyIOBaHUS IS TOTYICHHUS
HaHOCTPYKTYpUpOoBaHHBIX PVD-
ITOKPBITHUI», YTBEPIKACHHBIN
npuKa3zoM MuHHCTEpCTBA TPyAa U
COLMAJIBHOM 3auThl Poccuiickon
®enepanuu ot 29 aBrycra 2017 r.
N 644H,

OO6o0menHas TpyaoBas GyHKITUs
C. Opranuzanus
IIPOM3BOJICTBEHHOTO Ipoliecca
HAHECEHMUSI
HaHOCTPYKTYypupoBaHHOTO PVD-
TTOKPBITHSL.

C/05.6. KoHTpoJb COOIIIOICHHS
TEXHOJIOTUYECKHUX IIPOLECCOB Ha
yuactke PVD-nokpsiTuii (ypoBeHb
kBanupukamu — 6).

[TpodeccuonanbHblii cTaHIAPT
29.002 «CrnenmanucT
TEXHUYECKOr0 00eCIIeueHUs
TEXHOJIOTHYECKUX MPOLECCOB
MIPOU3BOICTBA TPHOOPOB
KBAaHTOBOM JIEKTPOHUKH U
(bOTOHUKNY, YTBEPKICHHBIN
MpUKa3oM MUHHUCTEPCTBA TPyAa U
colMabHOM 3amuThel Poccuiickoit
®enepanun ot 7 ceHTAOps 2015 T.
N 598mH,

O060061mmeHHas TpynoBas QyHKIUS
D. Texauueckast HOArOTOBKA
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TEXHOJIOTUIECKON 0a3bl
MIPOM3BOJICTBA MPUOOPOB
KBAaHTOBOM JIEKTPOHUKU U
(OTOHHKH.

D/04.6 I1puBencuue
(GyHKIIMOHAJIBHBIX BO3MOXKHOCTEN
000pyI0BaHUS B COOTBETCTBHE
crienupuaecKkuM TpeOOBaHUIM
MPOIIECCOB HAHOTEXHOJIOTUU
(ypoBeHb kBanupukauu — 6).

[TpodeccuonanbHblil cTangapT
40.037 «Crienuanuct 1o
pa3paboTKe TEXHOJIOTUU
MIPOU3BOJICTBA IPHUOOPOB
KBaHTOBOU 3JIEKTPOHUKH U
(OTOHMKMY, YTBEPIKICHHBIN
npuKa3oM MUHHCTEPCTBA TPyAa U
COLMAIIBHOM 3auThl Poccuiickoin
®enepauun ot 10 urons 2014
roga N 446H,

O06o0menHas TpyaoBas GyHKIUS
D. Pa3paboTka u 060cHOBaHUE
TEXHUYECKUX TpeOOBaHUHN K
MOJIEpPHU3AILIMU TEXHOJIOTUYECKUX
JIMHHM.

D/02.6 Pa3paboTka TeXHHIECKHX
TpeOOoBaHUI K MOJIEpHU3ALIUHI
TEXHOJIOTUYECKUX JIMHUHN C LIEJIbIO
peann3anuy KOHUEIINI
MIPOM3BOJICTBA U ONITUMH3AIINN
TEXHOJIOTHYECKHUX MPOIIECCOB C
y4eTOM TpeOOBaHM CUCTEM
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MEHEKMEHTA
D/04.6 Pa3paboTka METOIUK U
TEXHHYECKOE PYKOBOJICTBO
AKCIEPUMEHTAIBHON MTPOBEPKOM
TEXHOJIOTUYECKHX MPOIECCOB U
UCCJIEIOBAaHUEM [TapaMeTPOB
HAHOCTPYKTYPHBIX MaTePHAIIOB
(ypoBeHb KBann(puKaIuu — 6).

TexH0J0rn4ecKi THII 32124 NPO(PecCHOHAIBLHOM 1esITeJIbHOCTH

Beinonnenue
(byHIaMEHTAIBHBIX U
MPUKJIAIHBIX PaboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO
XapakTepa ¢ LEeJbIo
OIpeeICHUs
TEXHUYECKHUX
XapaKTEPUCTUK HOBOM
TEXHHKH, a TAKKE
KOMILIEKca padoT 1Mo
pa3paboTke
TEXHOJIOTMYECKOU
JOKYMEHTAL1H.

Xumudaeckoe,
XHAMHKO-
TEXHOJIOTHYECKOE
MIPOU3BOJICTBO;

CKBO3HBIE BUIBI
podeccroHaIbHOM
JIEATEILHOCTH B
MIPOMBIIIIJICHHOCTH
(B cdepe
OpraHu3alyy u
MIPOBEICHUS HAYIHO-
HCCIIEIOBATEIbCKUX
U OIBITHO-
KOHCTPYKTOPCKHX
pabot B obactu
XUMHYECKOTO H
XHUMHKO-
TEXHOJIOTHYECKOT0
MIPOM3BOICTBA).

IIK-6. CnocobeH
BbIOMpATH
o0opynoBaHue u
TEXHOJIOTMYECKHE
rmapameTpsl Iporecca
JUTSI TIPOU3BOJICTBA
MaTepHaJoB U
prOOPOB IEKTPOHHON
TEXHUKHU U
HAHOYJICKTPOHUKH

I[IK-6.1. 3HaeT TEXHOJOTMYECKOE
obopysoBaHue JUIsi  IPOW3BOJICTBA
MaTEPHUAJIOB u pruOOpPOB
AIEKTPOHHOU TEXHUKHU u
HAHOZJICKTPOHUKA W TpaBHJa €ro
IKCILTyaTaIHH

I1K-6.2. VMmeer noaouparhb
TEXHOJIOTHYECKHE napaMeTpsl

mmporecca IIpOU3BOACTBA MAaTEPHUAIIOB
U NprOOPOB AIIEKTPOHHON TEXHUKU H

HAHODYJICKTPOHUKH.
I1K-6.3. Bnaneer OCHOBaMHU
MPOEKTUPOBAHUSI ~ TEXHOJIOTHYECKOH

JUHUM TIPOU3BOJICTBA MaTEpUAIOB U
npuOOPOB 3NEKTPOHHONH TEXHUKU U
HAHODJIEKTPOHUKHU.

Amnanu3 TpeGoBaHUN K
poQeCCuOHATBHBIM
KOMIIETEHIIHSIM, [IPEABSIBISIEMbIM
K BBIITYCKHUKAM HarpaBICHUS
MOJATOTOBKU Ha PBIHKE TPYya,
0000111eHIE 3apyOEKHOTO OIIBITA,
MPOBEJICHUS KOHCYIbTALIUN C
BEIYITUMH padOTONATEIISIMH,
00beIMHEHUSIMU paboToIaTeICH
OTpaciu, B KOTOPOH
BOCTpeOOBaHbI BBIMTYCKHUKH B
paMKax HaIlpaBJICHUS ITOJATOTOBKH.

ITpodeccuonanbHblil crangapT
26.017 «Cneunanuct no
MOJAFOTOBKE U AKCIUTyaTalluu
Hay4YHO-TTPOMBIIUIEHHOTO
000pyTIOBaHUS JIJISl TIOJTYUCHUS
HaHOCTPYKTYypUpoBaHHBIX PVD-
MTOKPBITHIN, YyTBEPKIAECHHBII
MpuKa3oM MUHHUCTEPCTBA TpyAa U
COILIMAIBHOM 3amuTEl Poccuiickoi
®enepauun ot 29 aBrycra 2017 r.
N 644n,
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O60061eHHas TpynoBast pyHKIHS
C. Opranuszanus
IIPOM3BOJICTBEHHOTO IIpoliecca
HaHECEHUs
HaHOCTPYKTYpupoBaHHOro PVD-
HOKPBITHS.

C/05.6. KoHTpoas cobumtoieHus
TEXHOJIOTUYECKUX MTPOLECCOB HA
yuactke PVD-nokpsiTuii (ypoBeHb
KBaTH(pHUKAIMH — 6).

[TpodeccuonanbHblil cTangapT
29.002 «Cneuuamuct
TEXHUYECKOTro 00ecredeHus
TEXHOJIOTUYECKUX IIPOLIECCOB
MIPOM3BOJICTBA MPUOOPOB
KBAHTOBOM JIEKTPOHUKH U
(bOTOHUKNY, YTBEP>KICHHBIN
MpuKa3oM MUHHUCTEPCTBA TPyAa U
COLMAJIBHOM 3a1uThl Poccuiickon
®enepaunn ot 7 ceHtabps 2015 r.
N 598H,

O060061eHHas TpyaoBas QpyHKIUS
D. Texnuueckasi HOArOTOBKA
TEXHOJIOTHYECKOU 0a3bl
MIPOU3BOICTBA TPHUOOPOB
KBaHTOBOM 3JIEKTPOHUKH U
(OTOHHKHU.

D/04.6 ITpuBencuue
(GYHKIIMOHAJIBHBIX BO3MOYKHOCTEN
000pyI0OBaHUsl B COOTBETCTBUE
cnenupuyeckuM TpedOBaHUIM
MPOLIECCOB HAHOTEXHOJIOTUH
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(YypoBeHb KBaMpUKAIUU — 6).

[TpodeccnonanbHbI cTaHAAPT
40.037 «Coenuanuct 1o
pa3paboTKe TEXHOJIOTUN
MIPOM3BOJICTBA MPUOOPOB
KBAaHTOBOM JIEKTPOHUKH U
(bOTOHUKNY, YTBEP>KICHHBIN
pUKa3oM MHUHHCTEPCTBA TPyIa U
COLIMAJIBHOM 3aIuTEl Poccuiickoi
®enepanun ot 10 utons 2014
rojga N 446H,

O06006menHas TpynoBast pyHKIHSL
D. Pa3paboTka u 000CHOBaHHE
TEXHUYECKHUX TPEOOBAHUM K
MOJIEPHHU3AIUU TEXHOIOTUYECKUX
JIMHHM.

D/02.6 Pa3paboTKa TEXHUYECKHX
TpeOOBaHUI K MOJIEpHU3ALINU
TEXHOJIOTUYECKHX JIMHUH C LIEeTBI0
pean3anuy KOHIETIIHH
MIPOM3BOJICTBA M ONITUMHU3AIIUU
TEXHOJIOTUIECKUX MPOIECCOB C
y4eToM TpeOOBaHUN CUCTEM
MEHEDKMEHTA
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5 AHHOTAIIUU PABOYHNX ITPOI'PAMM JIUCHUILJIUH, IPAKTUK U THA
5.1 ImcuunjanHbl 00513aTEIbHON YacTH

AHHOTanus padoyeil NPOrpaMMbl 1M CHHUIIJIMHBI
«/HOCTpaHHBIN A3BIK»

1. Heap AUCHUIUIMHBI — TPHOOpPETCHHE OOydYAIONUMUCS OO0IIeH, KOMMYHHKATHBHOW U
npoeCCUOHATIBPHON KOMIETEHIUH, ypOBEHb KOTOPBIX HA OTAEIbHBIX 3Talax s3bIKOBOM IOATOTOBKU
IIO3BOJISIET MCIIOJIB30BAaTh HHOCTPAHHBIN S3bIK MIPAKTUYECKU KaK B MPO(ecCHOHAIBHON (IPONU3BOACTBEHHOM
Y HAYYHOM) IeATEIHHOCTH, TaK | JUIS LIeJIel caMOOOpa30BaHMs.

2. B pe3yabTraTe n3ydyeHus JUCHUILINHBI 00y4aI0UIUIICSH T0JIKEH

Obnadamye CleAYIOMUMI KOMIIETCHIIMSAMU ¥ UHAUKATOPAMH UX TOCTH)KCHUS

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

3uams:

- OCHOBHBIE CIIOCOOBI COYETAEMOCTH JIEKCMUECKUX E€AMHUI] U OCHOBHBIE CIOBOOOpPA30BaTEIbHbBIE
MOJIENH;

- PYCCKME DSKBHMBAJIECHTHl OCHOBHBIX CJIOB M BBIPQXKCHHMI pe4YM B IIPOLIECCE MEXINYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJICHCTBUS;

- OCHOBHbIE NIPUEMBI U METO/Ibl peepUpOBaHUS U AaHHOTUPOBAHMS JTUTEPATYPHI;

- IaCCUBHYIO M aKTUBHYIO JIEKCUKY, B TOM YHCJI€ OOILEHAYYHYIO U CIELHUAIbHYIO TEPMUHOJIOTHIO,
HE00XO0IUMYIO 11l pa0OThl Ha/l TUIIOBBIMU TEKCTAMU;

- IpUeMbI PabOTHI C OPUTMHAIBHOM JINTEPATYPOI HA NHOCTPAHHOM SI3BIKE.

Ymemn:

- paboTaTh C OPUTHHAIBHON JTUTEPATYPOil HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CI0BapeM;

- BECTM [EPENUCKY Ha M3y4yaeMOM S3bIKE C LEJIbI0 MEXKIMYHOCTHOIO U MEXKYJIbTYPHOIO
B3aMMOJEICTBUS;

- BECTH pEYEBYIO JEATEIBHOCTh NPUMEHHUTENBHO K cdepe OBITOBOH M TpodecCHOHaTHHOM
KOMMYHHKAIUH.

Braoemy:

- UHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXIMYHOCTHOTO M MEXKYIbTYPHOTO OOIIEHHs, HaBBIKAMH U
YMEHUSIMH pPEUYEBOM  JEATEIbHOCTH TPUMEHUTENIBHO K cdepe ObIToBOM ©  mnpodeccrnoHaTbHOU
KOMMYHHKAIIMH, OCHOBaMHU MYOJUYHOM peun;

- OCHOBaMHM peepUpOBaHUs U aHHOTUPOBAHUSI IUTEPATYpPhl HA U3Yy4a€MOM MHOCTPAHHOM SI3bIKE.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Paszpgen 1. I'pammaTinyeckue U JEKCHYECKUE TPYIHOCTH N3y4aeMOro s3bIKa.

1.1 CopspkeHue M U3MEHEHHE TJarojia-cBs3Kd B (OpMax HACTOSIIET0 BpeMEeHU. BupoBpeMeHHbIE
¢dopmbl rnaronoB. (OOpa3zoBaHue (GOpPM NPOCTHIX, MPOJOIDKEHHBIX, NEPHEKTHBIX U NepPEKTHO-
IPOJIOJDKEHHBIX BPEMEH Ijarojia. BorpocuTenbHble MPEIOKEHUS B pa3IMuHbIX BpeMeHax. OOpa3zoBaHMe
OTpHULATENBbHBIX (POPM TJIarosia B pa3iMuHbIX BpEMEHaXx.

1.3 OGOpa3oBaHue NPOCTHIX, NPOJOJIKEHHBIX, NEPPEKTHBIX BPEMEH TIJarojpHbIX GoOpM U
ynotpebnenue (opm crpamatenpHoro 3anora.l.4. BumoBpemennsie (opmbl riaronoB. OOpa3oBaHue
IOPOCTBIX, MPOAODKEHHBIX, MEPPEKTHbIX M MNepPEeKTHO-NPOJODKEHHBIX BpeMeH. BompocurenbHble
NpeUIOKEHUST B pa3duuHbIX BpemeHax. OOpa3zoBaHHE OTpULIATENbHBIX (OpPM IUlaroja B Pa3IMYHBIX
BpEMEHAX.

1.4 Ilpuuactus. [Ipuyactus Hacrosero u npouexamero sBpemenu. [lepdextasie GopMbl mpuyacTus.
Mecto npuyacTHii B IpeanoxkeHuu. AOCOMIOTHBIN MPUYACTHBIN 000pPOT.

1.5 Nndunutus. @opmbl nndunutuBa. Ilpogomkennsii u nepdexkTHbii MHOUHUTHB. DyHKUIUU
UHOUHUTUBA B mpeanoxeHuu. OOpazoBaHue U ynoTpedieHHe MHPUHUTHBHBIX 00OPOTOB THIIA «CJIOXKHOE
MOJITIEXKAIIEe» U «CIOKHOE JJOTIOTTHEHUEY.

1.6 Monanbsnble rinaronsl. CTpykrypa npeaioxenus. [Ipunuuns! cioBooOpazoBanus. CokparieHus
(a06peBuatypsl). O603HaueHne aarbl [IpaBuina 9TeHUST XUMHYECKUX AJIEMEHTOB, 0003HaYeHHN U GopMy
HEOPraHUYECKUX COEIMHEHUN U ypaBHEHMM XMMHMUYECKHUX peakuuil. [IpaBuia 4TeHUs €IMHULl U3MEPEHUS.
[IpaBuna 4TeHHs] HAMMEHOBAHUI OCHOBHBIX OPTaHUYECKUX COECIMHEHHM.
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Pa3nen 2. PazBuTre HaBBIKOB UTEHUS! TEMATUYECKUX TEKCTOB.

2.1 YreHne TEKCTOB 1O TEMaM:

2.1.1. BBenenue B criennagbHOCTh

2.1.2. JI.1. Menaencen

2.1.3. PXTY um. JI.1. MenneneeBa

2.1.4. Hayka u Hay4YHbI€ METO/bI, HAYYHbIE CTaTbH

2.1.5. CoBpeMeHHbIE HHKEHEPHBIE TEXHOJIOTUU

2.1.6. Xumuyeckoe npeanpusiTue

2.1.7. Xwumuueckas naboparopusi. TexHuka Oe30macHOCTH B Jiaboparopuu. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymaymero.

2.1.9. buorexnonorusa @apMaleBTUYECKUE IPOU3BOICTBA.

2.1.10. 3enenas xumusi. [IpobreMbl 3KOJIOTHH.

2.2 Tlonstue o Buzaax 4reHus. lIpocmMoTpoBoe uTeHME Ha NpuMepax TEKCToB O xumuu, [[.U.
Mengeneee, PXTY um, JI.M. Menaeneena.

AKTHUBM3A1US JIEKCUKHU IPOYUTAHHBIX TEKCTOB.

2.3 N3yyaroliee YTeHUEe HAy4YHbIX U HAyYHO-TIONYJISIPHBIX TEKCTOB 110 BBIOPAHHOH CIIEUAIbHOCTH Ha
npuMmepe TekcToB: «Hayka U HayuHble MeETOAbD», «XUMHYECKoe mpennpustue», «CoBpeMEHHbIE
UH)KEHEpHBbIE TEXHOJIOTum», «XuMmuyeckass saboparopus. TexHuka O€30MacCHOCTH B JIAOOPATOPHH.
Wsmepennss B xumuueckoil maboparopum», «Xumus Oymaymero. CoBpeMEHHBIE TEHICHLIUU Pa3BUTHS
Haykn», «buorexnonorus. @apmaneBTH4ecKre IPOU3BOICTBAY, «3ei1eHas XuMus. [IpoGieMbl S5KOIOTUI.

Jlekcuueckre OCOOCHHOCTH TEKCTOB HAYYHO-TEXHHUYECKOW HAINPABICHHOCTH. |EpPMUHOJIOTHS
HAY4YHO-TEXHUYECKOH JINTepaTyphbl Ha U3y4aeMOM SI3bIKE.

Paznen 3. Ilpaktuka ycTHON peun

3.1 IIpakTrka yCTHOHM peuu Mo TemMam:

3.1.1. «I'oBopuMm o cebe, 0 cBoeit Oymymieit npodeccun,

3.1.2. «Moii yHuBepcurTer»,

3.1.3. «YHUBEPCUTETCKUN KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosoruueckas peub o TeMe «o cedbe u o Oynymeit npodeccun». Jlekcuueckue 0coOeHHOCTH
MOHOJIOTHYECKOHN pevH.

3.3 PeueBoii 3TUKET MOBCEIHEBHOro OOIIEHUS (3HAKOMCTBO, NPEJCTABICHHE, YCTAHOBJIEHUE H
NOJIEp’)KaHUE KOHTAKTa, 3allpoc U COooOlIeHHe HHpOpMaIH, MOOYXKJIEeHHE K ACWCTBUIO, BbIpaKEHUE
pOCHOBI, COTJIACHS).

Oco0eHHOCTH AUATOTUYECKON peun 1o MPOWIEHHBIM TEMaM.

Paznen 4. Oco6eHHOCTH sI3bIKa CHEMATbHOCTH

I'pammaTHUeckue TPYJHOCTH S3bIKA CHEIUATIBHOCTHU:

4.1. I'paMMaTyecKue U JIEKCUYECKUE TPYIHOCTH SA3bIKA CIIEHUAIBHOCTH:

Pa3znuunble BapuaHThl IIepeBo/ia MpUYacTUi Ha pyccKuid s3bIK. [IpudacTHbIe 000POTHI U MPUEMBI UX
NepeBoJia Ha PYCCKUM SA3BIK.

4.2. CocnaratenbHoe HakjIoHeHHE. POpPMBI COCIAraTeIbHOIO HAKJIOHEHHUS B M3y4aeMOM SI3bIKE.
MopnanpHble THaroibl M HUX HCIOJIB30BAHME B INPEUIOKEHMSIX B COCIAraTeIbHOM HAKIOHEHWH. THIIBI
YCIIOBHBIX MpeIoKeHUH. BapruaHTel nepeBojia Mpeayio’keHUi B cocllaraTelIbHOM HaKJIOHEHUH U YCIIOBHBIX
npeioxxenuit. [Topsaok cnos B mpeuiokeHnH. IM(paTHUECKue KOHCTPYKIUH.

4.3. V3yueHue mpaBui mepeBojia pa3iuyHbIX (opM MHOUHUTHBA U MHOUHUTUBHBIX 00OPOTOB Ha
PYCCKHH S3BIK.

4.4 N3zyyaroliee 4YT€HUE TEKCTOB MO TEMATHUKE:

1) «JIaGopatopusi»

2) «M3mepeHust B XUMUYECKOH J1abopaToOpum.

CTunucTHyecKue OCOOCHHOCTH CIEUATbHOW HAay4YHO-TEXHHYECKOM nuTeparypbl. OpraHusanus
paboTel CcO crneuuagbHbIMU cloBapsAMU. [loHsTHE O pedepupoBaHMM M AHHOTUPOBAHMHU TEKCTOB IIO
cneunanbHocTd. [lonck HOBOHM MH(oOpManuu npu paboTe ¢ TEKCTaMH U3 IMEPUOJWYECKUX HU3JaHUN U
MoHOTrpaduii, THCTPYKIIHH, IPOCIIEKTOB U CIPABOYHOI JIUTEPATYPHI 10 pacCMaTpUBaeMON TEMaTHKE.
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4. O0beM y4eOHOH JUCHUIIMHBI

Bunx yueOHol paboThl

Bcero

Cemectp

Cemectp

1 cemectp

2 cemecTp

3 cemectp

4 cemectp

3E

Axan.

.

3E Axan.
q.

3 Axan.
q.

3E Axan.
q.

3E Axan.
q.

O01mas Tpy10eMKOCTh
JTUCIHHUIIINHEI

9,0

324,0

20| 72,0

20 | 72,0

20| 72,0

3,0 | 108,0

KonTakTHas padora —
ayJIUTOPHbIE 3AHATHUS:

3,6

129,0

09 | 32,0

09 | 32,0

09| 32,0

09| 32,0

[IpakTrueckue 3aHATUS
d13)

3,6

128,0

09 | 32,0

09 | 32,0

09| 32,0

09| 32,0

CamocroaTelbHas
padora

4.4

160

11 40

1,1 40

1,1| 40

1,1 | 40,0

KonTakTHas
caMOCTOsATEeNIbHAs paboTa

CamocTosTeNIbHOE
HU3YyUYCHUC pa3aCiIOB

JUCHUILINHBI

0,6

0,2

0,2

0,2

4.4

159,4

11
39,8

11
39,8

11
39,8

1,1
40,0

Buabl KOHTpOJIS:

Bup xonrpous u3 YII

IK3aMeH

1,0

36,0

1,0| 36,0

IIPOMECIKYTOYHAA
aTTeCcTanus

KonraktHass pabora

[ToaroroBka Kk 3K3aMeHy.

1,0

0.4

0,4
1,0

35,6

35,6

Bua ntorosoro
KOHTPOJISAA:

3auer

3auer

3auer

JK3aMeH

Bun yuebnoit
paboThI

Bcero

CemecTtp

Cemectp

1 cemectp

2 cemecTp

3 cemecTtp

4 cemecTp

3E

Actp.

3E

Actp.
q.

3E AcTp.
9.

3E
9.

Actp.

Actp.
4.

3E

OO0mras
TPYIOEMKOCTh
JUCITUITIINHBI

243

2 54,0

2 54

2 54

3 81

KonrakTHasn
pabora —
ay/IMTOPHBIE
3aHATHUA:

3,58

96,75

0

89| 24

0,89 | 24

089 | 24

089 | 24

[IpakTrueckue
3anstust (I13)

3,6

96

0

89| 24

089 | 24

089 | 24

089 | 24

CamMmocTosTeILHASA
padora

4,4

120

1

11| 30

1,11 30

1,11 | 30

1,11 | 30,0

KonTakTHas
CaMOCTOSITEIbHAS
paborta

4.4

0,45

1

11| 0,15

1,11 | 0,15

1,11 | 0,15

1,11
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CamocrosTensHOe
U3y4eHHE Pa3/IeioB 119,55 29,85 29,85 29,85 30,0
JHCIHTUTHBI

Buabl koHTpOJIA:

Bua xouTposs u3

VII + + +
9K3aMeH 1,00 | 27,00 - - - - - - 1,00 | 27,00
KonraktHass pabora

—  TIPOMEXYTOYHas 0,30 - - - 0,30
arrecranus 1,00 - - - 1,00
ITonroroBka k 26,70 ) i i 26,70
DK3aMEHY.

Bun urorosoro 3ader 3auer 3auer JK3aMeH

KOHTPOJISA:

AHHOTaNUs padoyeil MPOrpaMmMbl JUCHUNIHMHBI
«HUcTopus (ucropusi Poccun, Bceodmasi ncropus)»

1 Heap qaucuumiunbl — GOPMUPOBAHUE Y CTYACHTOB IEIOCTHOTO MPEACTABICHHS 00 HCTOPHUECKOM
npouuioMm Poccun, ee Mecte BO BCEeMUPHO-UCTOPUUYECKOM TTPOIIECCE.

2 B pe3yabTaTe u3y4eHusi AUCHUIIMHBI 00y4aAOLIUICH T0JIKEH:

Obaadoame CIIeNYIOMAMA KOMICTCHIIMSIMHA U WHAUKATOPAMH UX JIOCTHIKCHUS:

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

Buame:

— OCHOBHBIC HaITpaBJICHUs, TPOOJIEMbI U METO bl HCTOPHUYECKON HAYKH;

— OCHOBHBIC JTambl W KIIOUEBBIC COOBITHS wWcTOpuM Poccmm W MuUpa; OCOOCHHOCTH pPa3BUTHS
POCCUHCKOTO TOCYIapCTBA, BBIIAIOIINXCS JIeATeNe OTeUeCTBEHHOM U BCeoOIIel nCTopuu.

Ymemo:

— COOTHOCHUTH OOIIME HCTOPUYECKHE MPOIECCHl M OTAETbHBIE (DAKTHI; BBISIBIATH CYIIECTBEHHBIE
YepThl HCTOPUICCKUX MPOIIECCOB, SIBIICHUH M COOBITUH; aHATM3UPOBATH COITMAIbHO-3HAYNMBIE TIPOOIIEMBL;

— (opmynupoBaTh W apryMEHTHpPOBAaHO OTCTaWBaTh COOCTBEHHYIO TMO3UIUIO IO Pa3IMYHBIM
npobyieMaM UCTOPHH.

Bnaoemn:

— TMPeACTaBICHUSMHU 00 UCTOPHH KaK HayKe, € MECTe B CUCTEME T'YMaHUTAPHOTO 3HAHMUS;

— MpeCTaBIEHUsIMU 00 OCHOBHBIX ATAlax B UCTOPUH YEJIOBEUECTBA U UX XPOHOJIOTHH;

— KaTerOpHaIbHO-TTOHATHIHBIM allllapaToOM U3y9aeMOU JTUCIUTIINHBL

— HaBBIKAMH aHAJIHM3a UCTOPUUECKUX UCTOYHHUKOB.

3 Kpartkoe conep:kaHue JMCIHHUIITHHBI

Pasnen 1. HMcropuss B cucTeMe COLHMAJBHO-TYMAHHUTAPHBIX HayK. OCHOBBI MeETO10JIOTMHU
Hceropuyeckoi Hayku. OCOOCHHOCTH CTAHOBJICHHSI TOCYJAapPCTBeHHOCTH B Poccnmu mo cpaBHeHHIo ¢
eBpONeliCKIMHI paHHeCcpeIHEeBeKOBbIMH Iocy1apcTBAMM.

1. 1. Mecto ucropuu B cucreMe Hayk. /IpeBHeiilnee mpouwioe 4YeaoBeyecTBa M IepBble
uuBuan3anum. [Ipeamer ncropudeckoil Hayku. Poib Teopun B mo3Hanuu npouwioro. CymHoOCTb, GOpMbl,
¢GyHKUIMU HcTOpUYECKOro 3HaHUs. [IoHATHE HMCTOPHUYECKOTO HCTOYHHMKA, KJIACCH(PHKAIMA HCTOPUUYECKUX
uctouyHukoB. Mcropus Poccum — HeoThemiieMas 4acTh BCEMUPHOM HCTOpHM; o0liee M OCOOEHHOE B
HCTOPUYECKOM PA3BUTHH.

AnTponorene3. Heonutnyeckas pesomtonus. CouuanbHbli cTpol. PasnoskeHue nepBOOBITHOM
oOmuuel. [uBunmzammu Jlpesnero Bocrtoka. ['ocymapctBa antuunoctd. Hapoabl u  npeBHeiiine
rocyaapctBa Ha Tepputopun Poccun. OtHorenes cnassH. Benmukoe Ilepecenenne napoaos B |11-1V Ba.

36



Tpaauumonnsie GOpMbI COIMAIEHOW OpraHM3alliM €BPONEHCKUX HApOJOB B JIOTOCYIApPCTBEHHBIN
nepuojl. Bo3HUKHOBEHHE paHHECPEAHEBEKOBOM rOCY1IapCTBEHHOCTH B EBpore.

OTHOKYJIBTYPHBIE W COLMAJIbHO-TIOJUTUYECKUE  MPOLECChl  CTAHOBJIEHUS  POCCHICKOM
rocynapcrseHHoctd. Havano poccuiickoit rocygapctBeHHOCTH. peBHss Pyce. [IpunsaTue xpuctuaHncTaa.

1.2. Cpeanue Beka. MecTo cpelHEBEKOBBSI BO BCEMUPHO-UCTOPHUECKOM Tiporecce. Pycckue 3eminu
B XII-XIIT BB. MoHnroisio-tarapckoe HamectBue Ha Pych. DKchaHcusi B 3amaJHble M CEBEPO-3allaHbIe
pycckue 3emid. Bennkoe KHSKECTBO JINTOBCKOE U Pycckoe rocyaapcTso.

CknaiplBaHHEe OCHOB HAIlMOHAIBHBIX rocynapcTtB B 3amaaHoi Epore. O6pazoBanue Poccuiickoro
rocyJapcTBa, €ro ICTOPUYECKOE 3HAUEHUE.

1.3. HoBoe Bpemsi. Y wncrokoB HoBoro BpemeHH. OCOOCHHOCTH COCIIOBHO-TIPEACTABUTEIHLHON
MoHapxuu B EBporie u Poccun. Hauano XVII Beka — amoxa BceoOImiero eBporneiickoro kpusuca. Poccus B
XVI B. - XVII BB. CHHXpOHHOCTb KPU3UCHBIX CUTYyallui B pa3HbIX cTpaHax. «CMyTHOE BpeMs» B Poccun.

I'enesuc kanuranuszMma. Ero ¢opmbl u cocymiectBoBanue ¢ nemMentamu ¢eonanuzma. OcobeHHOCTH
pa3nuuHbIX pernoHoB EBpombel.  DopmupoBanue MHUpOBOTO pbiHKA. IlogpemM  MaHy(axkTypHOTO
pou3BoACTBAa. POPMUPOBAHUE BHYTPEHHUX PHIHKOB.

I'enesuc camoxpepkaBusi B Poccun. «Bropoe m3manue» kpenoctHuyectBa — CoOOpHOE yllOKEeHHE
1649 r. u ropuanyeckoe opopMiIeHHE KPEOCTHOTo MpaBa. CeKymsipu3anus pycCKou KylbTYpBhI.

Pa3nen 2. Ot HoBoro k HoBeilimemy Bpemenu. Poccuiickas umnepus B XVIII — nauane XX
B.

2.1. XVIII Bek — Bek MOJIepHH3alMH W TMpocBemeHuss. VaeliHbie U CONUaIbHO-TIOJUTHYCCKUC
uctoku IlpocBemienus. OCHOBHbIE 4YEpPThl IPOCBETUTENLCKOM HACONOIMM: YEJIOBEK M TIOCYIapCTBO,
«eCTeCTBEHHOE IPaBo», 3THKa. Ves mporpecca kak roCHoACTBYIOIIEE TeUeHHE B OOIIIECTBEHHON MBICIH.

Pedopmer [etpa I xak mepBas mompITKa MOJEPHU3AIMH CTpaHbl, e€ ocobeHHocTH. DopMuUpoBaHUe
Poccuiickoit umnepun. OCHOBHbIE HaNpaBJICHUS «EBPOIEU3ALUMU» CTPaHbl. OBOJIOLUS COLUAIbHOU
CTpyKTypbl oOmiectBa. JlanpHeilmee pacmupenue rpanul Poccuiickoit umnepuun. Poccuss B smoxy
npocsenieHHoro abconotuzma. Poccus u Eporna B XVIII Beke. Mi3MeHeHus B MeXAyHApOJHOM MOJIOKEHUH
Poccniickoit nmnepun.

2.2. XIX croserune. IIpombinuieHHBIM TiepeBopoT B EBpore m Poccuu: obmiee 1 ocoOeHHOE.
Baxneitmume ycnoBus nepexoaa Poccun k mHIyCTpuaIbHOMY O0OIIIECTBY — PEIICHHE KPECThIHCKOTO BOIpPOCca
U OrpaHUYCHHE CaMOJEep)KaBUA. JIIUTENbHOCTb, HEINOCIEAOBATEIBHOCTh, LUKIUYHOCTh IIpolecca
Oypxyasnoro pedopmupoBanus. EBponeiickas pepomtonus 1848—1849 rr. Utoru, 3HaueHne, HUCTOPUUECKHE
MIOCJIEICTBUSL.

Ponws cyOnexktuBHOrO (haktopa B mpeomoieHun otcrtaBaHus. Pedopmber XIX Beka, ux 3HaueHUe.
Oo6mecTBeHHbIe ABMXEeHNS B XX Beke.

2.3. Poccuss m mMup Ha pyOexe BeKOB: KpH3HMCHI pa3BuTusi. OOIMEe HTOTH POCCUHCKON
MOJEpHU3alMU K Hayany XX Beka.

CootHomienne mnonuTHueckux cwi B Poccunm B Hawame XX Beka. Hapacranme kpusuca
camozepkaBus. IlepBas poccuiickas peBomtonus. OOpa3oBaHue NMOAUTHYECKUX napTuil. ['ocynapcTBeHHas
ayma Hadana XX BeKa Kak TMEpBbI OMNBIT poccuiicKoro mnapiameHtapu3Ma. CTOJBIMHCKAs arpapHas
pedopma. [lepBas mupoBas BoiiHa u yuactue B Helt Poccuu. @eBpanbcekast peBomtonus 1917r. u kopeHHbIE
WU3MEHEHUS B ITOJIMTUYECKON KU3HU CTPAHBI.

Pasnen 3. BcemupHo-ucropuvecknii mpomecc u XX Bek. OT COBeTCKOro rocyaapcrBa K
coBpeMeHHOil Poccrnu. OCHOBHBIE TEHIEHIIMH MUPOBOI0 PAa3BUTHSI HA COBPEMEHHOM JTare.

3. 1. Hayajo HoBeiiero BpemeHu. @opMUpoBaHUE U CYIIHOCTh COBETCKOTO CTPOsi. MapKCcH3M Kak
UJC0JI0rMYecKas OCHOBAa PEBOJIIOIIMOHHBIX ITpeoOpazoBaHuii U poccuiickue peanuu. [loaroroska u nmobdena
OxT1a0pbcKoro BoopyxkeHHoro Bocctanus B [lerporpane. II Beepoccuiickuii che3q COBETOB U €ro pelieHusl.
DKOHOMHUYECKAs U COLMATIbHAs TIOJUTHKA OOJbIIEBUKOB.

Hroru nepsoii MUpOBO# BOMHBI. Bepcanbckas cucTeMa MEXAyHapOIHbIX OTHOLICHUM.

I'paxnanckas BoiiHa u uHoOcTpaHHass uHTepBeHUus. CynpOa u 3HaueHue HOIla. YrtBepxnenue
onHomapTuitHOH mnonutnyeckoi cuctembl. OOpasoBanue CCCP. Ilonutuueckass G6opbba B mapTuu u
rocynapctee. CCCP B ronbl nepBbix msiTiiieTok (koner 20-x rr. — 30-e IT.).

MupoBoii 3xkoHOMuUYecKkuil kpu3uc 1929-1933 rr. n BapuaHThl BbIXOAA M3 Hero. ToranurapusM B
EBpone. @opMupoBaHue pexnMa JUYHOM BiacTh CTalMHA M KOMaHAHO-aIMAHHMCTPAaTUBHOW CHCTEMBI
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ynpasienus: rocynapctBoM. Koncrutyums CCCP 1936 r. Buemmnsas momutuka CCCP B 20-30-e rr.
Hearenbnocts KomuHTEpHA.

3.2. Bropas mupoBas BoiiHa. Betukas OTeuecTBeHHasi BoiiHa: «be3 cpoka 1aBHocTH». MockBa u
MockoBckas o0iracts B roabl Bennkoit OteuectBeHHONU BOMHEBL. OCcHOBHEBIE 3Tanbl Bennkon OTedecTBEHHON
BOMHBI. KOpEHHOH 11epesioM B X0/1€ BOMHBI.

CoBerckuii ThII B TOAbI BOWHBI. bopb0Oa B ThuTy Bpara. Ilaptuzanckoe apmxeHue. UenoBeueckue u
MaTepHualibHbIEC MOTEPH B XOJ BOMHBI.

Pematommii Britanm CoBerckoro Coro3a B pasrpom (ammszma. HroopHOeprckuid mporecc Hap
HAI[UCTCKUMH BOCHHBIMH MPECTYMHUKAMU. XabapoBCKUI MpoIecc.

3. 3. CCCP u mup c nociieBoeHHoro nepuoaa a0 1991 r. Vi3smeHeHne COOTHOIICHHS CHJI B MHPE
rocJje BTOpoid MUpoBoM BoMHBI. Havano «xonoaHoi BorHbD. «JlokTpuna Tpymana» u «Ilnan Mapannay.
dopMupoBaHUE OUITONSPHOTO MHpa. B3auMOOTHOIIEHHS CO CTpaHAMH «HApOJHOU JeMokpaTum». Co3naHue
Cosera sxoHOMHYeCcKO# B3aumonomoru. Kouduukr ¢ FOrocnasueit. Opranuzamus CeBepoaraaHTHUECKOTO
noroBopa (HATO). Coznanue Opranuzanuu Bapmasckoro moroopa. Boiina B Kopee. Tpyanoctu
nocieBoeHHoro pasutua CCCP. YikecToueHHe MOJUTUYECKOIO PEXUMA M UACOJOTMYECKOrO0 KOHTPOJIS.
[ombITKN 0OHOBIIEHUS «TOCYAApCTBEHHOTO commanu3may. XX cbe3n KIICC u ocyxeHne KyinbTa JMYHOCTH
Cranuna. «OtTemnenby B JyXOBHOH cdepe.

OkoHomuueckue pedopmbsl cepeannbl 60-x roJloB, IPUUMHBI UX He3aBeplIeHHOCTU. «['ocymapcTBo
onarogeHctBus». [V u V Pecnybnuka Bo @panuuu. O6pazoBanue u Pazutue ®OPI'. «xoHOMHUUECKOE
yyno» Snonuu. Pacnan kononuanbHOM cuctembl. HeokoncepBatnsm BenukoOputanuu. Peiironomuka B
CHIA.

Hapacranue xpusucHbIX sBJICHHI B coBeTckoM oOmiectBe B 70-¢ — cepenune 80-x romoB. Homas
Konctutymua CCCP. Konnenuus «pasBuroro counanuzma». Buemnsis noautuka CCCP B konie 60-x
Havasie 80-X IT.: OT pa3ps/iKu K 000CTPEHUIO MEKIYHAPOAHOU OOCTAaHOBKHU.

«IlIepectpoiika»: CyIIHOCTb, LE€JIW, 3aJayd, OCHOBHbIE JTambl, pe3yabratel. Pacnmag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHbIE TeHJAEHUMU MHPOBOr0 pa3BUTHSI HA coBpeMeHHOM JTane. CTaHOBJIeHHe HOBOW
poccuiickoii rocynapcrBenHoctu (¢ 1991- nmo nacrosimee Bpemsi). JInbepanbHas KOHIEIIUS POCCUMCKUX
pedopM: iepexol K peIHKY, (OpMUPOBAHKE TPaXkIaHCKOro o0IIecTBa U npaBoBoro rocyaapctsa. «lllokoBas
Tepanus» 3KoHoMuYeckux pegopm B Hauane 90-x romos. Koncturymus Poccuiickoit ®enepaunu 1993r.
MexHanroHanbHble OTHOIIeHUd. [lonmuTHyeckue mnapTUU W OOUIECTBEHHBIE [BMXKEeHHS Poccun Ha
coBpeMeHHOM dtane. Poccust Ha mytu MoaepHu3anuu. Poccust B cuctemMe MHUPOBOW HSKOHOMHUKH U
MEXIYHapOAHbIX cBsA3eil. MupoBoii sxoHoMudeckuil kpusuc 2008—2011 rr. Hosele reomonutuyeckoe
peaiuy B MHUpE€ U UX BIMSHHE Ha BHEIIHIOI NOIUTHKY Poccuiickoit ®@enepanuu. I'nobanbHbie npoOaembl
COBPEMEHHOCTH.

4 O0bem yueOHOM IMCUMIINHBI.

O0beM IMCHHUIIMHBI
Bup yueOHoit padoTbi Axan, | Actp.

3E

4. 4.

O01mas TPyAI0eMKOCTh JIMCIUILTHHBI 4 144 108
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHIATHSI: 1,3 48 36
B TOM 4HcJIe B (pOpMe NPAKTHYECKOM MOAr0TOBKH
(npu nanuuuu) ] i ]
Jleknun 0,9 32 24
B TOM 4HcJe B (pOpMe NPAKTUYECKON MOATOTOBKU (npu
Hanuuuu) ) ] )
IpakTuyeckue 3ausaTus (I13) 0,4 16 12
B TOM 4HcJe B (pOpMe NPAKTUYECKON MOATOTOBKY (npu
Hanuuuu) ) ] )
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CamocrosiTesbHast padoTa 1,7 60 45
KonTakTHasi camocTosiTesibHasi padoTa

(AmmK u3 YII onsn 3au /3a4 c oy.) 17
CamocTosiTeJIbHOE H3yYeHHe Pa31e/I0oB TUCHUILUIMHBI (111 ' 60 45
opyzue uodbl CAaMoCmoOAMenbHOU padomul)

Bua kouTpoJs:

JK3aMeH 1 36 27
KonTakTHas padoTa — NpOMeKYTOYHAS ATTeCTalMs 1 0,4 0,3
IoaroroBka K IK3aMeHy. 35,6 26,7
Buj nTOroBOro KOHTpOJIs: JK3aMeH

AHHOTaUUs padoyeil mMporpaMMsbl JMCHUTIMHBI
«IIpaBoBeneHue»
1 Heap AMCHUILUIMHBI — OBJIAZICHHE OCHOBAMH IMPABOBBIX 3HAHUH; (OPMHUPOBAHUE OCHOB MPABOBOM
KYJIBTYpBbl ¥ IPABOMEPHOTO [TOBEICHUS IPaXKT1aHUHA CTPAHBI.

2 B pe3yJbTaTe H3y4eHUs! JUCHUILIMHBI 00YYAIOUIMIACS T0JI/KEH:
O06nanaTh ciaelyroMUMH KOMIETCHIUAMHI U UHAUKATOPAMU UX JOCTHKEHHSL:
VK-11.1, VK-11.2, YK-11.3, OIIK-3.3; OIIK-3.9, OIIK-3.10, OIIK-3.13,
3namy:

— OCHOBBI POCCHHCKOH NpaBOBOH CHCTEMBI U POCCHHCKOrO 3aKOHOJATEIbCTBA, OCHOBBI
opraHu3ai U (QYHKIMOHHPOBAHUS  CYACOHBIX M  WHBIX  I[PABONPUMEHHUTEIBHBIX U
IIPABOOXPAHUTEIbHBIX OPIaHOB;

— IpaBOBbIE U HPABCTBEHHO-3TUYECKHUE HOPMBI B chepe mpodeccnoHaAIbHOM 1eATeIbHOCTH;

— NpPaBOBbIE HOPMBI, PETyJUPYIOIIME OTHOLICHHE YEJOBEKa K YeJIOBEKYy, OOLIeCTBY,
OKpY>KalolleH cpere;

1paBa ¥ 00s13aHHOCTH TPaKJAHUHA;

— OCHOBBI TPYZIOBOI'0 3aKOHO/1aTEIIbCTBA,;

OCHOBBI X035IICTBEHHOT'O IIPaBa;

OCHOBHBIE HallPaBJICHUS aHTUKOPPYILUOHHOM JesTeIbHOCTH B PO
Ymems:

— HCIOJB30BAaTh ITUYECKHE M IPABOBBIE HOPMBI, PETYIHPYIONIME OTHOIIEHUE YelOBEeKa K
4eJI0BEKY, OOIIECTBY, OKpY’KalOIIel cpesie, UCIOIb30BaTh IpaBa U CBOOOIbI YEIOBEKa U IpakJaHUHA
IpH pa3paboTKe COLMATbHBIX TPOEKTOB;

— WCIIOJIb30BaTh M COCTABIISITh HOPMATHUBHBICE W TPABOBBIE JTOKYMEHTHI, OTHOCSIIMECS K
npoEeCCUOHATIBHON  JIeATENIbHOCTH, MNPEINPUHUMATh HEOOXOJUMBblE Mepbl K BOCCTAHOBJICHHUIO
HapyIIEHHBIX MPaB;

— peayM30BBIBATH TMpaBa M CBOOOIBI YETIOBEKA U TPAKIAHWHA B PA3IMUHBIX cepax

KHU3HEIEeATEIIbHOCTH.
Braoemw:
— HaBbIKAaMH MTPUMEHEHHS 3aKOHOIATEeIILCTBA MIPH PEIICHNH MPAKTHYECKUX 3ajad.
3 Kpartkoe coaep:xaHue TUCHUILIHHBI
Paszoen 1. Ocnosbl meopuu 2ocyoapcmea u npasa
1.1 OcHOBBI TEOpPHH TOCYIAPCTBA
1.2 OcHOBBI TEOpHH ITPaBa
Pa3zoen 2. Ompacau nybauunoeo npasa
2.1 OcHOBBI KOHCTHUTYIIMOHHOTO IIpaBa
2.2 OCHOBBI aJIMHHUACTPATHBHOTO TIpaBa
2.3 OCHOBBI YTOJIOBHOT'O TpaBa
2.4 Koppymius Kak COIHaIbHOE ¥ TPABOBOE SIBJICHHE B COBPEMEHHOM OOIIIECTBE
2.5 OCHOBBI 9KOJIOTHYECKOT0 MpaBa
2.6 HopmaTtuBHOE MpaBOBOE pErylIHpOBaHUE 3alIUTHl WH(pOpMaiwu. [IpaBoBbIe OCHOBBI 3aIIUTHI
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rOCYIapCTBEHHOW TAHBI

Pazoen 3. Ompacau yvacmnoeo npasa

3.1. I'pasxganckoe mpaBo: OCHOBHBIE IMOJOKEHUS OO YacTH.

3.2. ABTOpCKOE U MaTEHTHOE MPaBO U MPaBOBas 3alUTa PE3yJIbTaTOB UHTEIUIEKTYaIbHOM.

3.3. OCHOBBI X035IICTBEHHOTO (TIPEANPUHUMATEIBCKOTO) TpaBa.

3.4. OCHOBBI CEMEHHOTO TIpaBa

3.5. OcHOBBI TPYIOBOTO MTpaBa

Pazoen 4. Ocobennocmu npagogozo pezynrupoeanus npogheccuoHalIbHOl O0esmerbHOCU 8
OMOENbHbIX OMPACTIAX XUMUYECKOU NPOMBIULIEHHOCTIU

4.1 OcHOBBI HaIlMOHAJILHOW 0€30MaCHOCTH, TOCYIapCTBEHHOW IMOJMTHKH M 3aKOHOAATEIbCTBO B
oOractu obecriedeHus s,IepHON U paguallMOHHON 6€30acHOCTH.

4.2 Oco0eHHOCTH MPABOBOTO PETYIUPOBAHUS TPYIa pAOOTHUKOB XMMUYECKON MPOMBIIIICHHOCTH.

4.3 HopmaTuBHO-IIpaBoBasi 0a3a peryjaupoBaHUS XMMHUYECKOH U He(TEeXHMMHUYECKOH oTpaciu B
Poccun.

OO611ee KOJIMYECTBO Pa3/IciioB 4.

4 O0beM yueOHOH TUCHHMILINHBI

O0BbeM THCHUILINHEI
Bup yueOHoii padoThI Axax, | Acip.
3E
q. q.
OO0mas Tpy10eMKOCTh THCIIHILTHHBI 3 108 81
KonrakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHSI: 0,9 32 24
Jlexun 0,45 16 12
[Tpaktuueckue 3ausarus (113) 0,45 16 12
CamocTosiTesibHasi padoTa 2,1 76 57
KoHTakTHas camocTosiTellbHas paboTa 0,2 0,15
2,1
CaMoCTOsTEIbHOC H3YUYCHHE Pa3ICIOB JTUCITUILUIMHBI 75,8 56,85
Buj kouTpoas: 3auer

AHHoOTanusi padoyei MporpaMMbl JMCHHUIIIHHbI
«Puiocopusn»

1. Heap aucuumannbl «dunocodus» — cHopMHUpPOBATh y CTYACHTOB KOMILIEKCHOE TPEICTaBICHUE
0 posii ¥ MecTe GUIOCOPUU B CUCTEME TYMAHUTAPHBIX, COIIMAIIBHBIX M €CTECTBEHHBIX HAyK, MTO3HAKOMHUTH
UX C OCHOBaMH (UIOCOPCKOTO 3HAHUS, HEOOXOJUMBIMU [Isl PEUICHHUS TEOPETHYECKHX U MPAKTUYECKUX
3a/1a4.

2. B pe3ysibTaTe n3y4eHus AUCUUILIMHBI 00yYAKOIIUIICA T0IKEH:

OO6manate crneayrIMMH KOMIIETCHIIMSIMU U UHAUKatopamu ux aoctwkenus. YK-5.4, YK-5.5, VK-
5.8, YK-5.9, VK-5.14.

3HATh: OCHOBHOE COZIEpKaHHe TIaBHBIX (PUI0CO(CKUX LIKOJI U HANPABICHUH, TPEICTaBUTENIEH 3TUX
IIKOJ, CBs3b M paznuyue ux Qumocopckux wuaei, cBsI3b HCTOPUKO-DUIOCOPCKUX KOHIETIHUNA C
COBPEMEHHBIMH MPOOIEeMaMi UHINBUTyAIbHON 1 OOIIIECTBEHHON KU3HH;

yMeThb: IOHMMAaThb M aHAJIU3UPOBATH MHMPOBO33PEHUECKHE, COLMAIbHBIE W WHAMBUAYaJIbHbIE
npo0sieMbl  COBPEMEHHOM KH3HH; TPAaMOTHO BECTH JUCKYCCHIO, AaHAJIM3HPOBaTh OCOOEHHOCTH
MEXKYIBTYPHOTO B3aMMOJICHCTBHS, OOYCIOBICHHBIE PA3IMUUEM ITHYECKHUX, PEIIUTHO3HBIX U [EHHOCTHBIX
CHCTEM, OMNHpasch Ha HapaOOTaHHBI B HCTOpHH (QuiIocohUu MaTepual, MPUMEHATHh MOIYyICHHBIC
dunocodckue 3HaHUS K PeHICHUIO TPOo(deCCHOHATBHBIX 3a/1a4;

BJIaJIeTh: MpEACTaBIeHUsIMU 0 GUIOCOPUN KaK HayKe M CHCTEME LIEHHOCTEW, ee MeCTe B CHCTEMeE
TYMaHUTapHOTO 3HAHUS, OCHOBaMH (PHIOCO(CKOTO MBIIUICHUS; KaTerOPHAIBHBIM ammapaToM H3ydaeMoin
JUCIUIUIMHBL, (QUIOCOPCKUMH METOJaMH aHalu3a pPa3IMyHbBIX MpoOsieM, HaBbIKaMu (uitocodckoit
KYJIBTYpPBI JUUIS BBIPAOOTKH CHUCTEMHOIO, IIEIOCTHOTO B3IJIsiIa HAa JEHCTBUTENBHOCTh U MECTO XHUMHH U
XAMHYECKON TEXHOJOTHH B LETOCTHON KapTHHE MUPA.
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3. Kparkoe conepxxanue IMCUUILTHHBI

Beenenne. @unocodus, ee mporuCcxokIeHNE U POJIb B O0IIECTBE.

Pasznes 1. OcHoBHBIE (HI0COPCKHUE HIKOIbI.

Antnunas ¢unocodus (mocoxparuku, coductel, Coxpar, [emokpur, Ilmaton, Apucrorens,
AJUTMHUCTHYCCKU-pUMCKast (ritocodust). OcCHOBHBIE MPOOJIEMBI  CPEIHEBEKOBOW (uIocoODUH MU SIOXH
Bospoxnenus. @unocopus Hosoro Bpemenu (XVII — XVIII BB.) Uneonorus IIpocBemenus. Hemenkas
knaccuueckas uirocodus. Pycckas ¢unocopus XIX — XX BB. OCHOBBI MapKCHUCTCKOM (uitocoduu.
OcHoBHbIE HaMpaBICHHUS] COBPEMEHHON (HUIOCOPUH.

Paznen 2. ®unocodckue KOHUENUNH ObITHA U MO3HAHUSA.

[IpoGnema ObiTust B uctopuu ¢unocopuu. Ilonstus marepuanbHoro W upaeaisbHoro. OCHOBHBIE
¢mrocopckue HampaBiIeHHS: MaTepuanu3M M uaeanu3M. [IpuHIUN 1100aNbHOTO SBOJIIOLMOHM3MA B
COBPEMEHHOM Hay4yHOI KapTUHE MUpA.

Konneniumn npocTpancTBa U BpeMEHH B UCTOPUU GHIIOCODUHN U HAYKH.

[Ipoucxoxaenue co3Hanus. Poib Tpyna B HPOUCXOXKACHUM CO3HAHUA. Vjeanucruueckue u
MaTepHaiuCcTUYecKue KoHIenuuu co3Hanus. Co3nanue u Mo3r. Co3HaTenbHOE W 0eCCO3HATENBHOE.
Coznanue u s13bIk. Co3HaHHE U CAaMOCO3HAHUE.

Konnenuuu rHOCeonorun B HCTOpUU (uiaocoduu: CEeHCyanusM, palMOHAIN3M, CKENTHIIN3M,
ArHOCTHUIIM3M, KOHIENIMS BPOXKICHHBIX HACH, ampuopu3M. JluanekThka I03HAHUS: YYBCTBEHHOE U
panmoHansHOe. OCHOBHBIE TEOPUHN HUCTHHBI.

Pasnea 3. [Ipo6siembl yesioBeka B puaocodum.

UYenoBek kak npeaMeT ¢uiocodckoro anaiausa B ucropuu dpunocoduu. [Ipoucxoxaenne yenoBexa:
IPUPOJIHBIE U COIMANIbHBIE YCIOBHUS aHTPOMOCOIMOreHe3a. buoiornyeckoe W COIMANBLHOE B YEIIOBEKE.
WNHuBua, THIMBUAYATBHOCTD, TAYHOCTD.

CMBICIT KM3HH U TpeJHa3HaueHue yenoBeka. JKusHb, cMepTh, OeccmepTue. JBrkeHne HEeHACHIINA,
ero poib B coBpeMmeHHOW >u3HH. llenn m mnenHoctu. CBoOoAa BOJM M OTBETCTBEHHOCTh JUYHOCTH.
HpascTBeHHbIC, peIUTH0O3HbIEe, SCTETUYECKUE [IEHHOCTH.

Paznea 4. ®ustocopus ncropum u odmecTaa

YenoBeKk B CHUCTEME COLUANbHBIX cBs3ed. JIuyHOCTh W Macchl, cBOOOJa W HEOOXOJUMOCTb.
Ounocodust wcTOpuM: (GOPMANMOHHAS W IMBIIN3AIMOHHAS KOHIENIIMA HWCTOPHYECKOTO Pa3BUTHSL.
[TporpeccucTckue U MUKIMYECKHE MOAENH pa3BUTUA. [ 1obanbHbIe TpobieMbl coBpeMeHHocTH. KoHuemnus
YCTOWYUBOTO PA3BUTHSA U CIIEHAPUHU OYIYIIETO.

OOmectBo u ero crpykrypa. CouuanbHas, MOJUTHYECKas M JyXOBHasg c¢epbl 0OIecTBa.
Konuenuuu rocymapctsa B ucropun ¢uinocopckoil Meicnu. ['pakgaHckoe O0OIIECTBO W MPaBOBOE
roCcyJapcTBO.

Paznen 5. ®unocodekue npodieMbl XUMUM U XUMUYECKOH TEXHOJIOTHH

Hayuynoe u BHeHayuyHoe 3HaHue. CTpyKTypa Hay4HOTO 3HaHMA, €ro MeToJsl U (Gopmbl. HayuHsle
PEBOJIOIIMM M CMEHAa THIOB palioHalbHOCTH. Hayka B COBpeMEHHOM Mupe. OJTHKa HayKH U
OTBETCTBEHHOCTh YUEHOTO.

[Ipobnema cooTHOMIEHUST Haykd W TexXHHUKH. COIMalbHBIE TTOCIEACTBUS HAYYHO-TEXHUYECKOTO
mporpecca. DTHUECKHUE U IKOJIOTUYECKUE UMIIEPATUBBI PA3BUTHS HAYKH U TEXHHUKH.

Mecto XMMUM B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas mpoOieMa XUMHH KaK HAyKd W
npousBojcTBa. Llenn u 3agaun xumuueckoi TexHomoruu. Crnenudurka XMMUKO-TEXHOJIOIMYECKOTO 3HAHMS:
byHIaMeHTalIbHOE U MPUKJIAIHOE, SMIUPUUECKOE U TEOPETUUECKOE.

4. O0beM yueOHOW JUCUMIIJIMHBI

Buasl yueOHol paboThl 3E Axan. 4. AcTtp. 4.
O0masi TpPya0eMKOCTh [JMCHMILUIMHBI 10 Yy4YeOHOMY 4 144 108
IJIAHY
KonTaktHas padora (KP): 1,78 48 36
Jlexumm (Jlek) 0,89 32 24
[TpakTaeckue 3aastas (I13) 0,89 16 12
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CamocrositesbHas padora (CP): 1,22 60 45

CaMoCTOsITeTbHOE H3YUCHHE PA3/ICTIOB AUCITUTUIHHBI 1,22 60 45

Bua kouTpoJs: JK3aMeH

IK3aMeH 1 36 27

KonTakTHas paboTa — MpOMEKYTOYHAS aTTECTAIHS 1 0,4 0,3
[ToaroTroBka K 3K3aMeHy 35,6 26,7

AHHOTaNUsA padoyeid MPOrpaMMbl JUCUUILIMHBI
«OCHOBBI 5)KOHOMHUKH U YIIPABJIECHHUS IIPONU3BOACTBOM»

1 Heap aucuUMIJMHBI — TOJTY4YEHHE CHUCTEMBbl 3HAHHM 00 HIKOHOMHUYECKUX 3aKOHOMEPHOCTSX
(YHKIMOHUPOBAHUS  MPOMBIINIICHHOTO  NPOW3BOJICTBA B  CHUCTEME  HAIMOHAIBHOM  SKOHOMHKH,
dbopMupoOBaHHE SKOHOMHYECKOIO MBIIUICHUS M HUCHOJIB30BAaHUE IOJYYCHHBIX 3HAHUI B NPAKTHUECKOMN
JESTEIIbHOCTH.

2 B pe3yJbTaTe H3y4YeHHs JUCHMILUIMHBI 00y4YAIOIIUIICA 10JIKEH:

Obnadamys CleAyOMUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KECHUS:

VK-10.1; YK-10.2; VK-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

3namy:

- OCHOBBI 2KOHOMHYECKOU KYJIbTYpPBI, B TOM 4YHcie (PUHAHCOBOM rPaMOTHOCTH;
- OCHOBBI POCCHMCKON NpaBOBOM CHUCTEMbI M POCCUMCKOTO 3aKOHOJATEIbCTBA, IPABOBbIE U

HpPaBCTBEHHO-3TUYECKHE HOPMEBI B chepe mpodheCCHOHATBHON AEATEIbHOCTH;

- IPaBOBBIE HOPMBI, PETYIUPYIOIINE OTHOIIICHHE YEeTIOBEKA K YETIOBEKY, OOIIECTBY, OKPYKAIOIIEH cpejie;
- OCHOBHBIE KaTErOPUH U 3aKOHbI SKOHOMUKH;
- OCHOBBI 9KOHOMHYECKOU JAESITEIbHOCTU NPEANPHUITHS, €r0 CTPYKTYPY U OTPaCIIEBYIO CrieUpUKY;

KJ1acCU(UKALMIO TPEANPUATHI 110 IPABOBOMY CTaTYCY;

- COJIEpKaHKE ITAIOB Pa3padOTKU OMEPATUBHBIX IJIAHOB paOOThI HEPBUYHBIX MTPOU3BOICTBEHHBIX

MOApa3ACICHUM.

Ymemn:

- MCIIOJIb30BaTh 3HAHUS OCHOB YKOHOMUKH MPHU MPUHATUU OOOCHOBAHHBIX PEIICHUI B PA3IHUHbIX
00J1aCTIX IEATECIHLHOCTH;

- ACII0JIB30BATh 3HAHNS OCHOB YKOHOMMKH U PELICHUH TPOU3BOICTBEHHBIX 3a/1ay;

- OCHOBAMH XO3SIICTBEHHOI'O U 3KOJIOTHYECKOTO MPaBa;

- IPOBOJUTH TEXHUKO-IKOHOMHUYECKNN aHAJIN3 UHKEHEPHBIX PELLIEHUI.

Braoemw:

- HaBBIKAMHU BbIOOpa SKOHOMUYECKH 00OCHOBAHHBIX PEIICHUH B pa3IMYHbIX 001acTAX

KHU3HEICATENIbHOCTH;

- METOAaMHU pa3pabOTKH MPOU3BOJCTBEHHBIX POrPaMM U IUIAHOBBIX 3aJJaHUN JJIS TIEPBUYHBIX

MIPOU3BOJICTBEHHBIX MOJPa3/ICICHHUI;

- HaBBIKAMHU BBIOOpa SKOHOMUYECKH 0OOOCHOBAHHBIX PEIICHUH C yYETOM MMEIOLIUXCS OrpaHHUYEHHH.

3 Kpartkoe conep:kanue JMCHHUIIIHHbI

Pa3nea 1. Beenenne. OCHOBBI pbIHOYHON IKOHOMHMKH

Tema 1: DxoHOMHMUECKHE MOTPEeOHOCTH, Ojara M pecypchl. DKOHOMHYECKHE CHUCTEMBI M HX
cymHoCTh. OOIECTBEHHOE TPOU3BOJACTBO UM HIKOHOMHUYECKHE OTHOIIeHus. IIpou3BOACTBEHHBIE
BO3MOXXHOCTH 00IlleCTBa M 3KOHOMHYECKHH BbIOOp. KpuBas mpou3BOJICTBEHHBIX BO3MOKHOCTEH. 3aKOH
yOBIBaro1eil peaeabHON Moae3HoCTH. THUITBI U MOAETH SKOHOMUYECKHX CUCTEM. DJIEMEHT SKOHOMUYECKOM
cuctembl. TpaaunnonHas 3koHoOMu4ecKast cuctemMa. CoOCTBEHHOCTh: (DOPMBI U ITyTH UX IPeoOpa3oBaHUs.

Tema 2: PeiHOUHBI MexaHHM3M crpoca U npemtoxkeHus. CoBeplieHHass W HECOBEpIICHHAs
KOHKypeHIIuU. ToBapHBIA (PBIHOYHBINA) THI OOIIECTBEHHOTO NpOou3BOjACTBA. CYIIHOCTE W YCIOBHS
BO3HHUKHOBEHUS pbIHKA. BUJbI PHIHKOB U UX cTpyKTypa. @yHkiuu peiHka. ToBap u ero cpoiictBa. Cripoc u
npeiokeHrne Ha pbhiHKe. [IoHATHE «3IacTUYHOCTB». DIACTUYHOCTh CIIPOCa M MPENJIOKEHUs, TOueyHasi U
nyroBas. CoBeplIeHHAass M HECOBEpIIEHHAas KOHKypeHUHMH. MoHononusa. MakcuMuzanusi NpHObLTH
MOHOIOJIUCTOM. OJIUTrONOIHS.
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Tema 3: [loHATHE HAIMOHATIBHONH HKOHOMHMKH, OCHOBHBIE MAaKPOIKOHOMHUYECKHE TTOKa3aTelH.
[ToHATHS COBOKYIHOTO CHpoca U COBOKYIHOIO IpPEUIOKEHUs, (AaKTOphl, BIMSIOIIME HAa MX HU3MEHEHMS.
[Torpebnenuss u cOepexeHus. DKOHOMHUECKUI Kpyroobopot. IlpousBoacTBo, oOMeH W pacrpeneneHue.
[Torpebnenue, coeperxeHue, UHBECTULIMU TOBAPOB U YCIYT.

Tema 4: @unancoBass cucreMa M (UHAHCOBAs MOJUTHKA oOmiecTBa. ['ocynapcTBEHHBIH OIOKET U
rocynapcTBeHHsli goar. Hanoru n Hanorosas cuctema.

Pa3nes 2. JxoHOMHYeCKHEe OCHOBBI YIIPaBJIeHUsI IPOU3BOACTBOM

Tema 5: [Ipennpusitie kak CyObeKT PHIHOYHOIO X034HCTBA. DKOHOMHUYECKHE 3aKOHBI U OCOOCHHOCTH
UX IpOsBICHUS Ha npeanpusatud. Ponb crnenmanncra XMMHYECKOM NpomsbliuieHHOcTH. lIpennpusarue B
CHCTEME pBIHOYHOW HKOHOMHUKH. [Ipenmpusarue — Kak CyOBEKT M OOBEKT NpPEANPUHUMATEIBCKOM
NeSITeIbHOCTH. 3aKoHoJaTelabHas 0a3a NpeANpPUHUMATENILCKOM JesTeabHOCTH. HopmaTuBHO-IpaBOBbIE
aKThl, PpErJaMEHTUPYIOIIME  JAEATENbHOCTh  npeAnpustus.  OpraHu3allMOHHO-TIPABOBbIE  (hOPMBEI
HPEANPUHUMATENIBCKON JIeATEIbHOCTH U KpUTepUM uX BblOOpa. dopMbl cOOCTBEHHOCTH. BHemHss u
BHYTPEHHSS Cpelia NPeApUsTUs.

Tema 6: MarepuanbHO-TexHHUYEeCcKass 0aza npousBojacTBa. CelpbeBas M TOIUIMBHO-IHEpPreTHYecKas
0a3za XMMHUYECKUX Ipou3BoAcTB. llpom3BoicTBeHHas mporpaMMa W IPOU3BOJCTBEHHAs MOIIHOCTh
npeanpusaTus. KauecTtBo M KOHKYPEHTOCIIOCOOHOCTh MPOAYKLUMHU. DKOHOMHUYECKOEe OOOCHOBaHHE BBIOOpA
Celppsi U TomuMBa. PecypcocOepexeHne. AIbTEpHATUBHbIE MCTOYHMK ChIpbS W 3Hepruu. OpraHuzanus
CKJIAJICKOTO XO3sICTBa.

Tema 7: MarepuaiabHO-TEXHHUECKHE pecypchl npeanpusTis. OCHOBHBIE POU3BOJCTBEHHBIE (HOHIBI
XUMHUYECKUX HNPEANpUATHNA: MOHATHE, KiIacCUpUKauusg U CTpykTypa. IloHATHE M CTpyKTypa OCHOBHBIX
cpeactB. OreHKa OCHOBHBIX CpeACTB. MeTolbl OIEHKH OCHOBHBIX (oHAOB. Ilokazarenn ncnoiap3oBaHUs
OCHOBHBIX ITPOM3BO/ICTBEHHBIX (POH10B. MI3HOC M amopTu3aius OCHOBHBIX (oHA0B. OneHka 3¢ (HeKTUBHOCTH
UCIIOJIb30BAaHUsl OCHOBHBIX IPOU3BOJICTBEHHBIX (hOHA0B. Bocnipon3BoacTBO OCHOBHBIX cpeAcTB. OOOpOTHBIE
CpeACTBa MPEANPUITUS: MOHATHE, COCTaB U CTPYKTypa. McTtounuku GopMupoBaHusi 0OOPOTHBIX CPEICTB.
O6opaunBaeMOCTh OOOpPOTHBIX CpeACTB. MarepuanpHble 3amackl Ha mpeanpustuu. OnpeneneHue
HOTpeOHOCTH B 0OOPOTHBIX CPEACTBAX.

Tema 8: TpynoBsie pecypcel mpeanpusitus. [lepconan mpeanpusitus U ero CTpykrypa. OCHOBBI
OpraHu3aly TpyJa Ha npeanpusatud. J(H(EeKTUBHOCTh MCIOIB30BaHUS MEPCOHATA U pabovyero BPEMEHH.
[IpousBonuTenbHOCTH TpyAa U omiata Tpyaa. Opranuzanus 3apadoTHOM miaTel Ha npeanpustun. Coctas u
CTPYKTypa IPOMBIIUIEHHO-IIPOU3BOJACTBEHHOIO IepcoHana. [Ipon3BoIMTENBHOCTh Tpynda: MOHSTHE,
noKasaTelqu W MeToAbl u3MepeHus. MuauBuimyanbHas M 0OIIECTBEHHAs MPOU3BOAMTEIBHOCTh TpyAa.
Pe3epBbl U (pakTOPHI MOBBIIEHUS TPOU3BOIUTEIBLHOCTH TpyAa. POpMBI, CHCTEMBI U pa3Mep OIjiaThl TpyAa
Ha MPEANpUATUH.

Pa3neu 3. TexHNKO-I)KOHOMHYECKHI aHAJIM3 HHKCHEPHBIX PelIeHU I

Tema 9: Jloxoapl 1 pacxoapl Ha MPOU3BOJICTBO, M PEATU3ALUIO MPOAYKIIUH TpeAnpusTrs. 3nepxru
IPOM3BOJICTBA MPOJIYKIMU (Ce0ECTOMMOCTb), NMPUOBLIb, PEHTA0ETBHOCTh M lLieHOOOpa3oBaHue. [loHsaTHE
3aTpaThl Ha MPOU3BOJICTBO U PEATTU3AIMNIO MPOAYKINH (cebecToMMOCTh). Buibl u 3HaueHue kiaccudukanmuu
3arpaT. CTpyKTypa 3aTpaT Ha MIPOU3BOJICTBO U PEATU3ALUI0 MPOLYKIUH. TE€XHUKO-3KOHOMMUYECKNN aHAIIN3
MHXXEHEpHBIX pemeHni. OcoO0eHHOCTH pacueTa 3aTpaT Ha MPOU3BOJACTBO M PEATU3ALUI0 MPOIYKIUH B
KOMIUIEKCHBIX MPOU3BOACTBAaX. OCHOBHBIE YT CHUKEHMS 3aTPAaT Ha MPOU3BOJCTBO MPOAYKLMHU. J[0XOmbl
npennpustus. [loHsTre NpuOBUIM U 0X01a IPEANPUITHS, METO/IbI UX pacueTa. PeHTabenbHOCTD, €€ BUIBI U
MeToab! pacueTa. [1yTu noBeieHns NpuOBLIM U peHTA0EIbHOCTH HA IPEANPUATHSIX.

Tema 10: [lenooOpa3zoBanne © I1eHOBas TOJHTHKA. lleHa Ha TPOXYKIMIO W  TPUHIUIIEI
neHooOpa3oBanus. Bugpl nen. CTpykTypa LieHbl, cucTeMa IieH. B3aumocBs3u 1eH u uzzaepkek. Llenosas
noymTuKa. Pa3paboTka 1IEHOBOM CTpaTeru.

Tema 11: ®uHaHCOBO-KpEIUTHBIE OTHOILEHHS TNPEANPUATHA M CHCTEMa HaJOro0OJI0KEHHUS.
[TonsiTue, coctaB u cTpykTypa (hrHaHcoB npeanpuarud. [Ipunuumnel Hamoroo6noxenus. Hajnoru u nnatexu,
YCTAHOBJICHHBIE 3aKOHOATENIbCTBOM: BH/IbI, CTABKU, OOBEKTHI HAJIOTOO0I0KEHUS U CPOKHU YIUIAThl HAJIOTa B
OIOKET.

4 O0beM yueOHOH TUCHMILINHBI

Bun yueOHo# padoThI O0BbeM JUCHUIIINHBI
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3E Akan. | Actp.
4. 4.

OO0mas Tpy10eMKOCTh THCIIHIITHHBI 3 108 81
KonTrakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHSI: 0,89 32 24
Jlexun 0,44 16 12
[Tpaktrueckue 3ansatus (113) 0,44 16 12
JlaGopaTtopHsie paboTsl (JIP) - - -
CamocrosiTejibHasi pa6oTa 2,10 75,6 56,7
KoHTtakTHas camocTosTenbHas pabota 0,4 0,3

2,10
CamocTosiTebHOE U3YUCHHE Pa3JIeTIOB JUCIIUILIMHBI 75,6 56,7
Bua uTOroBoro KOHTpoJIsi: 3a4der ¢ OLEHKOM

AHHOTaNUsA padoyeid MPOrpaMMbl JUCUUILIIMHBI
«ConuajJbHO-NICUX0JI0THYeCKHEe OCHOBBI PA3BUTHS JTUYHOCTH

1 Heap AuCHUIUIMHBI — (OPMHUPOBAHUE COLMATBHO OTBETCTBEHHOHN IJMYHOCTH, CIIOCOOHOM K
CaMOOpraHu3alMi U Pa3BUTHIO, YMEIOIIEH BBICTPAUBATh U PEAIM30BBIBATH CBOIO KU3HEHHYIO CTPATETHIO,
CIIOCOOHOM YIpPaBIATh CBOMM BPEMEHEM B HOBBIX COIMANBHBIX PEANIUAX, B YCIOBHSIX HEMPEPHIBHOTO
0o0pa3zoBaHusi, YMEIOIIEH OCYIIECTBIIATh COLMAIbHOE B3aWMOJICHCTBHE M PEAIM30BBIBATH CBOIO POJIb B
KOMaHJIe.

2 B pe3yabTare H3y4eHHUs IMCUMILUINHBI 00y4aIOMIMIACA 10JI2KeH

O6nagath caeayOIMMH KOMIIETEHIUSAMU U HHIMKATOPAMHU UX JTOCTHKEHHUS:

VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.6, VK-5.10, VK-6.1, VK-6.2, VK-6.3, VK-6.4, VK-6.5, VK-

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

3namo:

— CYIIHOCTh MpoOJeM OpraHu3aliid U CaMOOpraHU3allMM JINYHOCTHU, €€ MOBEJCHUS B TPYIIE B
YCJIOBHUSIX COBPEMEHHOTO 00111eCTBa M HEMPEPHIBHOTO 00Pa30BaHMUS;

— METOJIbl CAMOOPTaHU3AlUA U PA3BUTHUS JIMYHOCTHU, BHICTPAUBAHUS U pEaTU3aAlNU TPACKTOPUHI
CaMOpa3BUTHS, BBIPAOOTKH LieJIENOJaraHusi U MOTHBAIMOHHBIX YCTAaHOBOK, PAa3BUTUSI KOMMYHHKATHBHBIX
CcrocoOHOCTEH U MOBEICHUS B TPYIIIIE;

— OOIIYI0 KOHIICTIIIHIO TEXHOJOTUH OpraHu3alMd BPEMEHH U TMOBBIIIEHUS Y(P(GEKTUBHOCTH €T0
UCIIOJIb30BAHMS,

— METOJIMKU HW3Y4YEHUS COLMAIBHO-TICUXOJOTUYECKUX SBIEHUW B cdepe yOpaBiIeHUs U
caMOYIIpaBJIeHHsI TUYHOCTH, TPYIIIbI, OPTaHU3AIUH.

Ymems:
— MJAaHUPOBATH U PElIaTh 33Jja4l JTUYHOCTHOTO U MPOQPECCHOHATHLHOTO PA3BUTHS;

— AaHaJIM3upoBaTh CBOH BO3MOXHOCTH n OrpaHHU4CHN, HUCIIOJIB30BATh MCTOJbI
CaMOaANarHoCTUKM, CaMOIMO3HaHUA, CaMOPETYJIAIHMU U CAMOBOCIIUTAHU A,

— yCTaHaBIMBaTh C KoJuleraMd (OZHOTPYNIIHUKAMH) OTHOLIEHMS, XapaKTepu3yHoIIHuecs
3¢ (peKTUBHBIM YPOBHEM OOILIEHNUS;
— TBOPYECKH TMPHUMEHSTh B PEHIEHUH NPAKTUYECKUX 3a/Jad HMHCTPYMEHTHl TEXHOJIOIMi
OpraHu3aluy BPEMEHH U MOBBIIEHUS 3((HEKTUBHOCTH €r0 MCIIOJIb30BaHUS.
Bnaoemy:
— COLMAIBbHBIMU M TICUXOJOTMYECKUMH TEXHOJOTMSAMU CaMOOPraHW3alMM M Pa3BUTUS JIMUYHOCTH,
BBICTPAaWBaHUS M PEATH3AINN TPACKTOPHH CAMOPa3BUTHS;
— MHCTPYMEHTAaMH ONTHUMM3AlUM HCIOJIb30BaHUS BPEMEHH, HAaBBIKAMU IUIAHUPOBAHUS JIMYHOTO U
y4e0HOro BpeMEHH, HaBbIKaMU CaMO0Opa30BaHus;
—  TEOPETHYECKUMH W  TMPAKTHUYECKUMH  HABBIKAMH  TPEAYNPEXKACHUS W pa3pelieHus
BHYTPUIIMYHOCTHBIX U IPYIIOBBIX KOH(IIUKTOB,;
— croco0aMu MOTHBAILIMU WIEHOB KOJUJIEKTUBA K JIMYHOCTHOMY U PO ECCHOHAIbHOMY Pa3BUTHIO;
— CHOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIIEHHUIO B KOMaHJE, pe(JIEKCUU CBOETO MOBEACHUS U
JUIEPCKUMHU KayeCTBaMH,
3 Kpartkoe conep:kanue JMCIUIITHHBI
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Pasoen 1. Obwecmeo. nosbvie ycnous u pakmopsl pazeumus TIUYHOCMU

1.3 CoBpemeHHOE OOIIECTBO B YCIOBUSX TII00AMM3AIMU M HHGOPMATH3AIUH.

1.4 CoumanbHbie MPOIECCHI

1.5 MHCTUTYTHI colMaIn3ay JTYHOCTH

1.6 HMuctutyT 00pazoBaHus

1.7 ConuanpHasi 3HAYUMOCTD PO ECCUHU.

1.8 «Mos mpocdeccust B COBpEMEHHOM POCCHIICKOM OOIIECTBE

Paszoen 2. Jluunocmo. Coyuanvhvle u ncuxonio2udeckue mexHoi02uu camoopeanu3ayuy u
camopazeumuisl

2.7 Tlcuxonorus TMYHOCTH

2.8 Ctpareruu pa3BUTHS U CAMOPa3BUTHUS JTUUYHOCTH

2.9 CamoopraHusanus U caMopeaIn3anus JNIHOCTH

2.10JIn4HOCTB B CHCTEME HETIPEPBIBHOTO 00Opa30BaHUS

2.1111enenonaranie B JUYHOCTHOM U TpodeccruoHambHOM pa3Butuu. Ilpaktukym «lloctpoenue
KapbepbI».

Pazoen 3. I'pynna. Coyuanvhvlie u ncuxoiocudeckue mexHON0SUU 2PYNNOBO20 NOGEOEHUS U
auoepcmea

3.6. Komnextus u ero popmuposanue. [Ipaktukym «llcuxomorust oOmenns»»

3.7. Ctunu pykoBojactBa u munaepcrsa. [Ipaktukym «KomangoobpazoBanue. Jlugepctro»

3.8. [Ipaktukym «Ympasienne KOHQIUKTHBIMI CUTYAIIUSIMH B KOJJICKTHBE)

3.9. IIpakTukyM «MOTHBBI TUYHOCTHOTO POCTa»

3.10. ConmanbHO-TICHXOJOTHYECKOE O0ECIeYeHne YIpPaBICHUS KOJUIEKTHBOM. IIpakTukym
«HMcKyccTBO yIpaBisTh COO0M

OO611ee KOJIMYECTBO pa3/eiioB 3.

4 O0beM yueOHOH TUCHMILINHBI

O0beM qMCHHUIIIMHBI
Bup yuyeoHoii padoTbl Axax, | Actp.
3E
4. 4.
O0mas TpyA0eMKOCTh JTMCIUILTHHBI 2 72 54
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,88 32,0 24
Jlexun 0,44 16,0 12
[IpakTuueckue 3anstus (I113) 0,44 16,0 12
CamocrosiTesibHas padoTa 1,11 40 30
KonTakTHas camocTosiTenpHas paboTa 0,2 0,15
1,11
CamocrosTenbHOE U3YYeHHUE Pa3IesiOB JUCIUTUIHHEI 39,8 | 29,85
Bua konTpoJs: 3ager

AHHOTanus padoveil NPOrpaMmMbl JUCHUIIIMHBI
«O01mAas ¥ HeoOpPraHU4vecKasi XUMUs»

1 Heab auCUMNJIMHBI — MPHOOpPETEHHE 3HAHWM W KOMIIETEHIUH, (POpMHUpPOBAHHE COBPEMEHHBIX
MIPEJICTABICHUIA B 00JIACTH TEOPETUICCKIX OCHOB XMMHH U XHMHH JJICMCHTOB.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIHIICS 10JI5KEeH::

Obnadams cneAyOIMUMH KOMIIETCHIIMAMA 1 WHANKatopamu ux goctkenus: OIIK-1.1; OIIK-1.5;
OIIK-1.9.

3uamo:

— 2JIEKTPOHHOE CTPOCHHE aTOMOB M MOJIEKY;

— OCHOBBI TEOPHUU XHMHYECKON CBSI3M B COCIMHEHUSX PA3HBIX THIIOB, CTPOCHUE BEIIECTBA B
KOHJCHCUPOBAHHOM COCTOSIHHH,

— OCHOBHBIC 3aKOHOMEPHOCTH TMPOTCKAHHS XWMHUYECKHUX IPOIECCOB U  XapaKTePUCTHKHU
PaBHOBECHOTO COCTOSIHHUS;

— METOJIbI OIMCAHUS XMMHUYECKUX PABHOBECUH B PACTBOPAX JJICKTPOIIHUTOB;

— CTPOCHHE U CBOMCTBA KOOPAUHAIIMOHHBIX COCTUHEHHIA,
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— MOJIY4YEHHE, XUMUYECKHE CBOICTBA NMPOCTHIX U CIIOKHBIX HEOPraHUYECKUX BELIECTB.

Ymems:

— BBIIIOJIHATH OCHOBHBIE XUMUUECKHE OIEpaLMH, ONPEAEATh TEPMOAMHAMUUYECKNE XapaAKTEPUCTUKN
XUMHUYECKHUX PEAKLMHA U PABHOBECHBIE KOHLIEHTPALIMH BEILECTB;

— HCIOJIb30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHBI, TEPMOJAMHAMUYECKUE CIIPABOYHBIC JAHHBIC UL
peleHus NpoecCUOHANIBHBIX 3a1a4;

— MPOTHO3UPOBATH BIUSHUE PA3INYHBIX ()AKTOPOB HA PABHOBECHE B XUMHUECKUX PEAKIIUSAX.

Braoemy:

— TEOPETHYECKMMM METOAAMM OINHCAHUS CTPOEHHUS M CBOMCTB IPOCTBIX M CJIOKHBIX BEILECTB HA
OCHOBE JJICKTPOHHOI'O CTPOEHUs HMX aTOMOB M IIOJOKEHHsS B IIEPHUOJUYECKON CHCTEME XMMHYECKUX
JJIEMEHTOB;

— OCHOBHBIMH HaBBIKaMH pabOTHI B XUMUYECKOH J1abopaTopuu;

— DKCHEpUMEHTAJIbHBIMM METOJAaMH OIpPEICNICHUs] HEKOTOPBIX (U3UKO-XMMHUYECKUX CBOMICTB
HEOPraHUYECKUX COCIUHEHUN.

3 Kpartkoe cogep:xaHue TUCHUILUIAHBI

Pasoen 1. IlpuHIMIIBI XUMUAN

1.1 Ctpoenue aToma.

BonHOBBIE CBOIiCTBAa MaTepUAbHBIX 00BEKTOB. YpaBHeHUE e bpoiinsa. CooTHOLIEHNE HEOpeIeIeHHOCTEH
['eiizenbepra. [lonarue o kBaHTOBOM MexaHuke U ypaBHeHuu llIpenunrepa.

1.2 Ilepuonnueckuii 3aKOH U MEpUOIUYECKasi CUCTEMA.

CoBpeMeHHas pOpMyJIHPOBKa MEPUOIUUECKOro 3aKoHa. [lepronnyeckas cuctema v ee CBsi3b CO CTPOSHUEM
aTOMOB. 3alOJHEHUE 3JIEKTPOHHBIX CJIOEB M 000J0YEK aTOMOB B TIEPHOJUUECKON crcTeMe dyeMeHToB J[.1.
Menneneena.

1.3 OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC MTPOIIECCHI.

Crenenn oxkuciecHus. BaxHeWlne OKUCIMTENNM M BOCCTAHOBHUTENW. BaxkHellne cxembl NpeBpalleHus
BEILECTB B OKUCIIUTEIILHO-BOCCTAHOBUTENIBHBIX PEAKLIUAX.
1.4. XuMuueckas CBS3b U CTPOECHUE MOJIEKYJI.
KoBasieHTHas1 CBA3b, OCHOBHBIE IOJIOKEHHUS METO/IA BAJICHTHBIX CBs3el. PaccMoTpeHune cxeM NepeKkpbIBaHus
aTOMHBIX opOuTanel npu oOpa3oBaHUM CBsA3ed B Mojekyinax. ['MOpuam3anus BOJHOBBIX (QYHKIUIL.
OcHOBHBIE TIOJNIOXKEHUsT MeTofa MouiekynsapHbix opoutaneir (MO JIKAO). Meron T'mmnecniu. OOmue
CBEICHMSI O KOMIUIEKCHBIX COEIMHEHUSAX, MX CTPOCHHE. MEXMOJIEKYJIsspHas M BHYTPUMOJIEKYJSIpHAs
BOJIOpOJHAas cBs3b. MloHHas CBA3b Kak MpeneibHbIN cllydyail KOBaIeHTHOH cBsi3u. OO1ue npeacTaBieHus o
MEXXMOJIEKYJIIPHOM B3aMMOJEHCTBUM: OPUEHTALIMOHHOE, MHIYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOACUCTBHSI.

1.5. ITonsiTHE O XUMHUUYECKON TEPMOJIHHAMUKE.

TepmoauHaMuyeckue (QyHKIUM COCTOSHUS (XapakTepucThyeckue (QyHKIMU). BHYTpeHHss sHeprus Hu
SHTANbNUA, UX (usndeckuili cmbici. TepmMoxumuss U TepMOXMMHUYECKHE ypaBHeHHUs. 3akoH ['ecca u
cieAcTtBus u3 Hero. [loHsTHe 00 3HTpomMM, abOCONIIOTHAS SHTPOIUS U CTpOEHME BeulecTBa. M3MeHeHue
SHTPOIMHU B PA3IMYHBIX MTPOIIECCAX.

1.6. IlonsATHE O XMMHUYECKON KUHETHKE. XUMHUECKOE PAaBHOBECHE.

OpHocTaauiiHble M CIOXKHBIE pEaklMU. 3aKOH JAeWcTBYrOIMX Macc. KoHCTaHTa CKOpPOCTH peakLuu.
MoueKkynsIpHOCTh M TOPSAOK PEaKIHMH. 3aBUCUMOCTh CKOPOCTH PEAKLUU OT TEMIIEpPATypbl; DHTAJIBINS
aKTUBAIMU. [ OMOT€HHBIN U T€TEPOreHHBIN KaTalu3.

HNctuHHOE M Kakymieecs paBHoOBecus. KoHCTaHTa XuMHMueckoro pasHoBecus. (CMenieHue
XUMHYECKOT0 paBHOBecus, npuHuui Jle-Illarense — bpayHa.

Ouneprust ['m06ca, ee cBsA3p ¢ sHTponued M HHTanbnued. Pusuueckuit cMpica sHepruu ['nboca.
DHTPONHUIHBINA U SHTATBMUIHBIN (pakTops! mporecca. CBsizb AG’; ¢ KOHCTaHTOW PaBHOBECHSI.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

[Ipoueccrl, compoBoXaaronye 00pa3oBaHHE KHUIKHUX HCTUHHBIX pPAaCTBOPOB HEDJIEKTPOJIUTOB U
JJEKTPOJIUTOB. ACCOIMUPOBAHHBIE W HEACCOLMUPOBAHHBIE AJIEKTPOJINTHL. CTENeHb AMCCOLUALMH.
KoHcranta gumcconmanmu. PaBHOBecMe B CHUCTEME, COCTOSIIEM W3  HACBIIIEHHOTO  PacTBOpa
MaJIOpacTBOPUMOIO JIEKTPOJIUTA U €r0 KPUCTAJUIOB. PaBHOBECHE B pacTBOpax KOMIUIEKCHBIX COEAMHEHUHN.
PaBHOBecue nucconuanuy BOJbl, HOHHOE ITPOU3BEIEHNE BOJIBI M €r0 3aBUCHUMOCTh OT TeMriepaTypsl. [llkana
pH. I'maponus coneil.

Pa3zoen 2. Heopranuueckasi Xumust
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2.1. Xumus S-anemMeHToB. 2.2. XuMusl P- 3JIEMEHTOB.

Bonopoa-nepBelil 3€eMEHT NMEPUOUYECKON CUCTEMBI, €r0 JBOMCTBEHHOE MOJIOKEHHE. DIEMEHTHI 1—
2 u 13-18 rpynn nepuoau4eckoil cucteMbl. 3aKOHOMEPHOCTH B U3MEHEHUU 3JICKTPOHHBIX KOH(UTYparuii,
BEJIMYMH pAJUYCOB, 3JIEKTPOOTPHULIATEIBHOCTA M SHEPIMM HOHU3ALMU aTOMOB. THUIIMYHBIE CTENEHU
OKUCTIeHUsA. XHUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH B CTPOCHUM U CBOMCTBAX
OCHOBHBIX TUIIOB CO€IMHEHU, X nosiyueHue. [IpupoiHbie coenMHeHus, OJIy4YE€HUE U IPUMEHEHNE.

2.3. Xumus d-anementoB. 2.4. Xumus f- a1eMeHTOB.

OnemeHThl 3—12 Tpynn NepuoguYecKOr CHUCTEMbl. 3AaKOHOMEPHOCTH B MU3MEHEHUM AJIEKTPOHHBIX
KOH(QUTYpalMii, BeIMYWH PATUYCOB, DHEPIMM HOHHU3AIMH, XapaKTePHBIX CTEIEHEH OKHUCIICHUS,
KOOPJMHAIIMOHHBIX YHCEN aTOMOB. [IpupoiHbie cOeAMHEHHUSI, MTOIYICHUE U COTIOCTaBICHHE (PU3UYECKUX U
XUMHUYECKUX CBOMCTB NpOCThIX BemecTtB. (CTpoeHMe M CBOWCTBA OCHOBHBIX THIIOB COEJIMHEHUH.
Ocob6ennoctu f- 31eMeHTOB.

4 O0bem yueOHOH TUCHMILINHBI

Beero CemecTtp
Buj yueOHoi1 padoThl 1 2
3E Axkan. 4. 3E | Axan. u. 3E | Axan. 4.
Ogmpn e 12 432 7 252 5 180
JUCITUILIAHBI
Kowrakruast pabora — 6,23 224|356 | 128 |267| 96
ay/INTOPHbIE 3aHATHUS:
Jlexun 1,78 64 0,89 32 0,89 32
[Ipaktrueckue 3anstus (113) 0,89 32 0,89 32 - -
Jlaboparopubie padboTs (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTesibHas paboTa 3,77 136 2,44 38 1,33 48
KoHTakTHas camocTosITeNbHas ) ) )
pabora 3,77 2,44 1,33
CamocTrosiTeIbHOE U3YUCHHE 136 38 48
pa3esioB AUCHHUILIMHBI
Buasbl koHTpOJIA:
IK3aMeH 2 72 1 36 1 36
KonrtakTtHas pabora — 08 0.4 0.4
MPOMEKYTOUHAs aTTeCTallUs 2 ’ 1 ’ 1 ’
[ToaroroBka K 3K3aMeHy 71,2 35,6 35,6
Bux MTOroBOro KOHTPOJIS: IK3aMeH IK3aMeH
Cemectp
Buj yue6Hoii padoThl Beero 1 2
3E Actp.u. | 3E | Actp.u. | 3E | Actp. u.
O e eoaoei: 12 324 7 189 5 135
JUCITUTLIAHBI
Konrakruas padora- 6,23 168 [356| 96 |267| 72
ayMTOPHbIE 3aHITHS: ’ ’ ’
Jlexnun 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ausatus (I13) 0,89 24 0,89 24 - -
Jla6opaTtopusie padoTs (JIP) 3,56 96 1,78 48 1,78 48
CamocrosiTesibHast padora 3,77 102 2,44 66 1,33 36
KonTakTHas caMoCcTosITeNTbHAS ) ) )
pabora 3,77 2,44 1,33
CaMOCTOSITETLHOE U3YUYEHUE 102 66 36
pa3eNoB AUCIHUILINHBI
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Buasbl koHTpOJIA:

IK3aMeH 54 27 27

poennomas Artecras 06 03 03
[ToaroroBka Kk 3K3aMeHy 53,4 26,7 26,7
Bua uToroBoro KOHTpoJIA: IK3aMeH IK3aMeH

AHHOTanus padoyeil NPOrpaMmMbl JUCHUIIIMHBI
«Oprannveckasi XUMHD)

1 Heap AUCHMIUIMHBI — TMPUOOpPETEHHUE CTYJEHTAMU 3HAHMM O CTPOCHUM OPraHUYECKHUX
COEIMHEHUH, OCHOBHBIX XHMHMYECKHUX CBOMCTBaX pa3JIMYHBIX KJIACCOB OPraHMYECKUX COEIMHEHUH U
METOJ[aX UX TMOJTYYCHHSI, KaK MPOMBIIUICHHBIX, TaK ¥ JTa0OPATOPHBIX.

2 B pe3yJbTaTe H3yYeHHUS TUCHHUILUIUHBI 00y4YAIOIIUICA T0JIKEH:

Obaadoams cAenNyOMUMEA KOMIETCHIIUSIMHA ¥ WHAUKaTopamu ux noctmwkeHus: OIIK-1.2; OIIK-1.6;
OIIK-1.10.

3namo:

— TEOPETHUYECKHE OCHOBBI CTPOCHHUS M CBOMCTB Pa3IMYHbIX KJIACCOB OPIraHUYECKUX COEAMHEHUI;

— CIOCOOBI MOJTYYCHUSI ¥ XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COSTMHCHUIA,

— OCHOBHBIE MEXaHU3MBbI IIPOTEKAHUsI OPraHUUECKUX PEaKIHii;

Ymemn:

— IPUMEHATh TEOPETUYECKUE 3HAHUS JIJIs] CHHTE3a OPraHMUYECKUX COSIMHEHNUI pa3IMYHbIX KJIACCOB;

— QHAJIM3UPOBATH U MPEACKA3BIBATH PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTUHEHMIA;

— COCTaBJISITh CXEMbI CUHTE3a OPIraHUYECKUX COCMHEHUH, 3a/1aHHOTO CTPOCHHUS;

Braoemy:

— OCHOBaMH HOMEHKJIATYphI M KJIacCH(PUKAIIMK OPTraHUYECKUX COSIMHEHUI;

— OCHOBHBIMU T€OPETHUECKUMH TIPECTABICHUSIMH B OPraHUUECKOW XUMUH,

— HaBBIKaMH 00OCHOBAHUS PALIMOHAIIBHBIX CIIOCOOOB MOTyYEHUS] OPraHMYECKUX BEIIECTB.

3 KpaTkoe coaep:kanue Iy CHUNITHHBI

Paszoen 1. Teopusa xumuyeckozo cmpoeHusi u HacvluyeHnvle y2nee000poosi (YB).

1.1. [Ipupoa XuMU4eCKOM CBA3U

ITpupona xoBaneHTHOI cBsi3u. Dopmyisl JIbtonca. @opmanbhslii 3apsan. Teopus rudpuauzanuu AO.
Teopust oTTamkuBaHUsl SJICKTPOHHBIX Tap BajgeHTHoW oOosnouku (ODIIBO) u dopma monekyn. ATomMHO-
opouTansHbie Mojenu. IhdeKTsl B opranndeckoil xumun. [loHATHE 0 MeXaHW3Me XMMHUYECKON PEeaKIIiH.
[IpoMexkyTOUHBIE COEIMHEHUS U YACTUIBI OPTaHUYECKUX PEAKIIUH.

1.2 Anxanbl

I'omonoruueckuii psia. Mzomepusi. Homenxnatypa. CrnocoOwsl monmydeHusi. [IpocTpaHcTBeHHOE U
9NeKTpoHHOe cTpoeHue. dusmueckne cpoiicTBa. OOmIas XapaKTEpUCTHKA PEAKIIMOHHON CHOCOOHOCTH.
[Toctynat XsMmoHza..

1.3 Crepeonzomepus

Tunbel crepeon3oMepoB: KOH(OPMEpPHI, TE€OMETPUUYECKHE H30MEphI, SHAHTHOMEpPHL. OnTHYecKas
u3oMepus. XUpalbHOCTb. OJHaHTHOMEphl. Parmemuueckas cmecb. CnocoObl  MPOCTPAHCTBEHHOTO
M300paKeHHST ONTHYECKUX n30MepoB. OTHOcUTeNbHAs U abcomoTHas KoHpurypamuu. [Ipoekuun Oumepa.
D,L-Homenknatypa. R,S-Homenknarypa. Ilonstue o0 onTudeckoil aKTUBHOCTH COCIWHEHUH C ABYMS
ACHUMMETPUYECKUMU LIEHTPAMHU.

1.4 [ukmoankaHsl

['omonornueckuit psia. Uzomepus. Homenknarypa. CrnocoObl momyuyeHusi. Kondopmanuu. Tumst
HalpspKeHUM B HUKIIax. PU3NYeCKre CBOMCTBA. Peakuy LIMKI0aIKaHOB.

Pa3zoen 2. Henacviwennvle yene6000poobi.

2.1. AnkeHnsl

I'omonorunueckuii psig. M3omepus. Homenknarypa. CmocoObl monydenwmsi. [IpocTpancTBeHHOE
crpoeHue. Pusnyeckue CBOMCTBA. Peaknu aJkeHoB.

2.2 ANKUHBI
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['omonornueckuit psn. M3omepus. Homenknarypa. CrocoObl momydenus. [IpocTpaHcTBeHHOE U
3JIEKTPOHHOE cTpoeHne. dusnueckre cBoicTBa. Peakiinm aakuHOB.

2.3. AnkagueHsl U MOJUEHBI

[TonsiTHE O TEPUIUMKIMYECKUX peakiusax. [omomormueckuii psga. Knaccudukamus. H3omepus.
Howmenknarypa. CriocoOsl nonyuenusi. Peakuuu 1,3-ankaguenos. [ToHsTHE O MEPUIMKINIECKUX PEAKIIHSIX.
[uxnonpucoenunenue.. OcodeHHOCTH peakiuil J{unbca-Anbaepa.

Paszoen 3. Apomamuyeckue coeounenus.

3.1 Teopuu apoMaTHYHOCTH.

CoBpeMeHHbIE NPEACTaBIECHUS O CTPOEHUU OeH30ia. ApoMaTHdecKuil xapakrep OeH3oia. DHeprus
compspkeHust. O01Me KpuTepun apOMaTHYHOCTH.

3.2 Coenunenus O€H30JLHOTO Psijia

N3omepus. Homenkmarypa. CnocoObl monydenusi. [IpocTpaHCTBEHHOE M DJIEKTPOHHOE CTPOCHHE.
®dusnueckue cpoiicTsa. OO1Ias XapaKTepPUCTHKA PEAKIIMOHHON CIIOCOOHOCTH.

Pasoen 4. I'anozenonpouszeoonvie. Cnupmesi, peronsl, npocmoie 2¢hupbi.

4.1 'amoreHOPOU3BOIHBIC

Knaccudukanus. Homenknarypa.

Anxwi- n asunranorenuasl. M3omepus. Homenxkiatypa. Crioco6s! nosydenus. IIpoctpancTBeHHOE U
ANEKTPOHHOE cTpoeHne. PU3nyecKue CBOMCTBRA.

Peaknun  HykieopuIbHOrO  3aMellleHHs U OTIICIUIEHHUSA.  BUMONEKyNApHBIH  MeXaHM3M
HyKJIeoDUIbHOTO 3amenieHus (Sn2).

MoHoMOIEKYJIApHBIE ~ MEXaHU3M  HyKJIeopUIbHOro 3aMenieHus. Peakuuu ormiensieHus. [3-
OnumunupoBanue. Mexauusmel E1 u E2. Apomarundeckue rajioreHonpou3BoHble. MexaHu3M 3aMelieHus
rajjoreHa B aKTHUBUPOBAHHBIX rajoreHapeHax (Sn2 apom). HeakTuBHpOBaHHBIE TaJlOr€HONPOM3BOAHBIE
apoOMaTHYECKUX YTJIEBOJOPO/I0B; apUHOBBIM MEXaHU3M 3aMEIICHUS FaJIOreHa.

4.2 D1eMEeHTOPraHNYECKUE COCIMHEHMUS.

XapakTepucTUKa CBSI3ed  YIJIEpoOA-3J€MEHT B 3aBUCHUMOCTH OT TIIOJOXEHHS JJIEMEHTa B
[lepuonuueckoil cucreme sieMeHTOB. Mertamioprannyeckue coeanHeHus. Homenxnatypa. CrocoOsl
NOJIyUYEHUsl JIMTUH- W MarHuhopraHuueckux coenvHeHuid. Peakuus ['punbsapa, mexanusm. CrpoeHue
peakTuBOB [ punbspa. X peakuuu ¢ coeIMHEHUsAMH, COACPKAIUMMU aKTUBHBIN aTOM BOJOPOAA: KUCIOTaMH,
CIUpPTaMHU, aMUHAMH.

4.3 CriupTsl.

OpnnoatoMuble ciupthl. Knaccudukanust u Homenknarypa. Crnoco6s! nonydenus. [IpoctpancTBeHHOE
U DJIEKTPOHHOE CTpoeHue. XHMHUYECKHE CBoWcTBa. MHoroaroMuele cnupthl, [nmkonu. ['nmuuepus.
CnocoObl nonyyenus. dusnveckue U XuMudeckue cBoiictea. [lpakrnyeckoe npruMeHeHHe.

4.4 ®enonbl

Knaccudukanus u Homenkinarypa. Cioco6sl nonyuenus. @usndeckue cpoicraa. [IpocrpancTBeHHoe
Y JIEKTPOHHOE CTPOEHHE. XMMHYECKHE CBONCTBA

4.5 IlpocTsie 3pupbl

Knaccudukanus n Homenknarypa. Coco6s! nonydenus. duzndeckue cBoiictsa. [IpocTpaHcTBeHHOE
U DJEKTPOHHOE CTpoeHue. XHMHYECKHe CBoMcTBa. llukinmueckue 3pUpHI. Kpayn-a¢upsr.
KommiekcooOpa3oBanue ¢ moHamMu MeTauioB. [IpumeHnenue.

4.6 DriokcucoeIMHEeHus

N3omepus. Homenknarypa. CrnocoObl monmydyeHus. Pusmdeckue cpoicTBa. IIpocTpancTBeHHOE U
3JIEKTPOHHOE CTPOCHHUE STHIJICHOKCHJA. XMMHYECKHE CBOMCTBAa. MeXaHM3Mbl peakuMii W HalpaBJICHHUE
packpbITHs Kojblia. [IpuMeHeHne B IPOMBIIITIEHHOM OPraHM4eCKOM CHHTE3E.

Pazoen 5. Anvoecuowt, kemonwi. Kapbonogvie Kuciomsi u ux npou38o0Hbwle.

5.1. Anpaerupl ¥ KETOHBI

Knaccuduxamus u Homenknarypa. Cnocoos! noiayuenus. @usndeckue cBoiicta. [IpocTpancTBeHHOE 1
JJIEKTPOHHOE CTPOEHUE. XMMUUYECKHE CBOICTBA.

5.2 a, B-HeHaceIleHHbIE anbAETUAB U KETOHBI.

Homenknarypa. CnocoOwsl mosydenusi. [IpocTpaHCTBEHHOE W AJIEKTPOHHOE CTpOeHHE. Peakmmu
NPUCOETUHEHUST ANIEKTPOMIbHBIX (OpoMa W TaJOreHOBOJOPOJOB) U HYKJICO(PUIBHBIX pearcHTOB
(CMHUJIBHOM KHCJIOTHI U a30Tcojepkaiux Hykineopunos). 1,2- u 1,4-Ilpucoenunenne. MexanusMm peakuui
1,2- u 1,4-npucoenHEeHNsT METAUIOOPTaHUYECKUX COETMHEHUH.
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5.3 OgHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI.

Knaccupukanuss 1 HOMeHkiarypa. CrocoObl momydeHus. I[IpocTpaHCTBEHHOE W DIIEKTPOHHOE
crpoeHue. Pru3nyeckue CBOMCTBA. XUMUYECKHE CBOMCTBA.

5.4 dyHKUMOHATIbHBIE MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT: TajJOT€HAHTHAPHUABI (aUUITaloreHU/IbI),
AHTUJPUIIBI, CIIOKHBIC (UPBI, AMUIbI, HUTPHIIBL.

Cnoco6sl nonydyenus. OcoOEHHOCTH MPOCTPAHCTBEHHOIO U 3JEKTPOHHOTO CTpoeHUs. Bakueiiine
cBoicTBa. Peakiuu N- u O-auninpoBaHus. UX MeXaHU3Mbl. KeTeHbI U IUKETEHBI.

5.5 MHOrooCHOBHBIE KapOOHOBBIC KHCIIOTHI.

JlukapOOHOBBIE KUCIIOTHI KHUPHOTO U apomMaTudeckoro psaa. Homenknatypa. CriocoObl MoydeHHUs.
dusnyeckre W XUMUYEeCKHe cBoicTBa. ManoHoBblid >¢up. Ilomydenue. Crpoenue, CH-KucinotHOCTb.
Peakniuu KoHIeHCAIIMY MAJIOHOBOTO 3()rpa U MaJIOHOBOW KUCJIOTHI C ajibJAeTUIaMu.

5.6 a,- Henaceimennpie kKapOOHOBBIE KHCIOTH U MX (PYHKIIMOHAIBHBIE TPOU3BO/IHEIC.

[TpoctpancTBenHas uzomepus. CriocoObl MoTy4eHUs. XUMUYECKIE CBOMNCTBA.

5.7 Anbpaeruno- ¥ KETOKUCIOTEI.

Knaccudukanus u HOMEHKIATypa. o, [3, y-ANbACTUIO0- M KETOKUCIOTHL. AIETOYKCYCHBIA 3(up.
Crnoco6s1 momydyenust, crpoenne. Konnencanuu Knsitzena n Jlukmana. MexaHU3MBL..

5.8 3ameméHHble KapOOHOBBIX KHCIIOT.

["anoreno3amemniennbie KucioThl. Knaccubukanus u HomeHknatypa. CrnocoObl monydeHus o- U f3-
rajJjoreH03aMeIIEHHbIX ~ KHUCIOT. XHWMHMYECKHE CBOWCTBA. [ MAPOKCHUKHUCIOTHL:  KiIacCHpUKAIMUSA U
HoMeHKIatypa. CrocoObr mosydeHus. OcoOEHHOCTH CBOWCTB O-, [3-, Y-THAPOKCUKUCIOT. JIaKTOHEI.
AmuHokucaoTel. CriocoOs! nonmyuenusi. Ctpoenue. Baxkneimue pusnueckre 1 XMMUYECKUE CBOMCTBA.

Pa3zoen 6. A3omcoodeporcawue u cemepoyuriuyeckue cOeOUHeHusl.

6.1. Hurpocoenuuenus

Knaccugpukamuss u HOMmMeHkimatypa. CrocoObl momydeHus. IIpocTpaHCTBEHHOE U DIIEKTPOHHOE
cTpoeHue. XuMu4eckue cBoiicTBa. TayTomepuss MEpBUYHBIX M BTOPUYHBIX adU(aTHUYECKUX
HUTpOCOENNHEHU. Peakuuu.

6.2. AMuHBI

Knaccudurammst u HoMmeHknatypa. CrocoObl monydeHus. Du3MYecKHe CBOWCTBA. XHUMHUYECKHE
CBOICTBA.

6.3 A3a- U 1Ua30CcoeaHEHUS

[lonyyenue nua30COEAMHEHUN peakuued [IUa30TUPOBAHUA: YCIOBHUS TMPOBEACHHUS pEAKUUU U
MEXaHM3M; Pa3Iuyusi B YCTOMYMBOCTH HACHIIMICHHBIX M apOMATHYECKUX IUa3ocoeauHeHnid. duszndeckue
cBoiicTBa. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOEHHUE apOMATHUYECKUX THUAa30COECIMHEHHUI B 3aBUCUMOCTHU
or pH cpenpl, TayromepHsle IpeBpalleHUs. XUMHUYECKHE CBOMCTBA. A3ocoueranue. llomyuenme wu
NpuMeHeHue azacoeanHeHuil. CuHres.

6.4 I'eTepoMKINYECKUE COSAMHEHUS

Knaccudukanusa. ['erepounknnyeckue apoMatudeckue coenuHeHus. OCOOEHHOCTH MOJEKYIspHOU
CTPYKTYpHI. [IsTHWICHHBIE TeTEpOUUKINYECKHE coenuHeHus: (ypan, muppon, tuodeH. Homenknarypa.
Crioco6b1 monmydeHus. I[IpocTpaHCTBEHHOE M 3JIEKTPOHHOE CTpoeHHe. ApoMaTHYHOCTh. OcoOeHHOCTH
peakuuii anekTpoduiibHOro 3amenienus. lllectuunennsle ¥ nonusiepHble TETEPOLUKINYECKUE COSTUHEHMS:
NUPUANH, XWUHOJWH, akpuIuH. [IupuaumH. DNEKTpOHHOE CTPOEHHE U apOMaTUYHOCTb. OCHOBHOCTH U
HYKJIEOUIBHOCTh. Peakiiuu 351eKTpopUiIbHOr0 U HyKJI€0(UIbHOTO 3aMEIlEHHUs: PEaKIIHOHHAs! CIOCOOHOCTh
u opueHTtauusa. Tayromepuss 2- U 4-TUAPOKCM U aMUHONUPUAMHOB. COEOUHEHUS C HECKOJIbKUMU
reTepoaToMaMy B IUKJIE: JUA30JIbI, OKCA30JIbl, TUA3HHBI M TpHa3uHbl. OO0IIas XapakTepUCTHKAa XUMHYECKUX
CBONCTB.

4 O0beM yueOHO# JUCUUIJIMHBI.

Cemectp
Bceero
Bun y4eOHoit paboTh 2 cemectp 3 cemectp
3E Axa. 3E Axan 3E Axa.
4. 4. q,
OO0w1ast TPyA0EMKOCTh IUCIUILIINHBI 9 324 3 108 6 205
KonrakTHas pabora — ayIuTOpHBIE 3,55 128 133 48 222 80
3aHSATHS:
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Jlexuuu 1,77 64 0,44 16 1,33 48
[Tpaktrueckue 3ausatus (113) 1,78 64 0,89 32 0,89 32
JIaGoparopusie padotsl (JIP) - - - - - -
CamocrosiTejibHas padoTa 4,45 160 1,67 60 2,78 100
KonTakTHas camocrositensHas pabota 0.4 04 i
glmml( uz VII ons 3au /:aq couy.) 4,45 167 278
aMOCTOSITEIIbHOE N3yUEHHUE Pa3/IeIioB 159 6 59,6 100
TACIIATUINHEI
Buabl KOHTpOJIA:
Buo konmponn uz YII (3au /3au c ou.)
IK3aMeH 1 36 - - 1 36
KonTaktHas pabota — mpoOMEKyTOUHAS
0,4 - 0,4
aTTecTalus 1 - 1
[ToaroToBKa K 9K3aMEHY. 35,6 - 35,6
3auér ¢
Bua uTOroBoro KOHTpoOJIs: . DK3aMeH
OLICHKOI1
Beero Cemectp
Bl yueGHOi paboTsl 2 cemecTp \ 3 cemecTp
3E Actp. 3E Actp. 3E Act
q, T, p. 4.
OO011as TpyA0€MKOCTh JTUCITUILUIMHBI 9 243 3 81 6 162
KonTakTHas padoTa — ay1uTOpHbIE 3,55 9% 133 36 2.22 60
3aHATHA:
Jlexnun 1,77 48 0,44 12 1,33 36
[Tpaktuyeckue 3anstus (I13) 1,78 48 0,89 24 0,89 | 24
JlaGopaTtopusie padoTs (JIP) - - - - - -
CamocrosiTesibHas padoTa 4,45 120 1,67 45 2,78 75
KonTakTHas camocTosTensHas paboTa 03 03 i
glmml( uz YII ons 3a4 / 3a4 ¢ oy.) 4.45 1,67 278
aMOCTOSITENIbHOE U3yYEHUE Pa3JIeIoB 1197 44,7 75
IACIIATUINHEL
Buabl KOHTpOJIA:
Buo konmpona uz YII (3au /3au c ou.)
IK3aMeH 1 27 - - 1 27
KonTakTHas paboTa — MpOMEKyTOUHAS
0,3 - 0,3
aTTecTaIys 1 - 1
IToaroToBKa K K3aMeHY. 26,7 - 26,7
3auér ¢
Bujx uTOroBOro KOHTpOJIS: - IK3aMeH
OIlEHKOM

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«AHaJII/ITI/I‘IeCKaH XUMUD»

1 Heanb aucuuminHbl — mpuoOpeTeHne 00yJaroNUMHUCA 3HAHUN W KOMITETCHIIMM, HEOOXOIUMBIX
JUISL pELIEHUS] KOHKPETHBIX 3a7a4 XUMUYECKOr0 aHaIu3a.

2 B pe3yabTare M3y4eHus JMCHHUIIIMHBI 00y4AIOIMMIiCS JO/IKeH:
Obaaoams clieqyOIMUMU KOMIETEHIMSIMA U UHAUKATOPaMH MX JOCTUKEHHUS:
OIIK-5.1; OIIK -5.2; OIIK-5.4; OIIK-5.6

3name:
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—  OCHOBHBIE MTOHATHS, TEPMUHBL, METOJIBI U IIPUEMBI KAUECTBEHHOI'0 U KOJIMYECTBEHHOTO XUMHUUYECKOTO
aHaIMn3a;

—  TEOpEeTHYECKHE OCHOBHI (PU3UKO-XUMUYECKUX METOJIOB aHAIIN3A;

— TOpUHLUIBI pabOThl OCHOBHBIX MPHOOPOB, HCIOJIB3YEMbIX [UJIsl MPOBEACHUS KAaueCTBEHHOTO U
KOJINYECTBEHHOTI'O aHAJIN3a;
Ymemo:

— TMPUMEHATh TPUOOPETCHHBIE TNPAKTHUUYECKHUE HABBIKM B TPOPECCHOHATBHOW JEATEIBHOCTH IS
pELIeHUs] KOHKPETHBIX aHATMTUYECKUX 33]1a4;

— TMPOBOJUTH OOOCHOBAHHBIN BBHIOOP METO/a aHalM3a C YYETOM Ieled M OCOOEHHOCTEW JaHHOM
MPAKTUYECKON 3a0a4H;

— NPOBOJUTH PACUETHI HA OCHOBE ITPOBEJICHHBIX UCCIIEI0BAHUN;

—  IPOBOJUTH METPOJIOTUYECKYIO OLIEHKY PE3YJIbTaTOB KOJIMYECTBEHHOIO XMMUYECKOT0 aHajIu3a
Braoemy:

— OCHOBaMHU METPOJOTHYECKON OLEHKHU PE3YIbTATOB KOJIMYECTBEHHOTO XUMUYECKOTO aHAIIN3A;

— IpUEeMaMHU MHTEpIPETALMHU PE3yJbTaTOB aHAIN3a Ha OCHOBE KBAIMMETPUUYECKUX OLICHOK;

— METOJOJIOTUEH XMMHYECKUX U (U3HKO-XMMHYECKHX METOJIOB aHAIM3a, IUPOKO HCIHOJB3YEMBIX B
COBPEMEHHOM aHAIUTUYECKON MTPAKTUKE

3 Kpartkoe coaep:xaHue TUCHUILIHHBI

Pa3zoen 1. inentudukanys nOHOB 3JIEMEHTOB B PacTBOPax

1.1 BBesneHue B COBPEMEHHYIO aHATTUTUYECKYIO XUMHUIO.

AHanmMTHYECKass XMMHsI KaK OCHOBAa METOJOB M3YUYCHHsS] M KOHTPOJS XMMHYECKOTO COCTaBa BEIICCTB B
MaTepuaIbHOM MPOU3BOJCTBE, HAYYHBIX UCCIEIOBAHUSIX, B KOHTPOJIE 0OBEKTOB OKpYXKaroliei cpeipl. Bup
aHaJM3a. DIIEMEHTHBINA, MOJIEKYJIIPHBINA, (ha30BbIi ¥ H30TOMHBIN aHAM3. KoTrMdecTBEHHBIH U KaueCTBEHHBIN
aHAJIU3 OPTaHMYECKUX U HEOPraHMYECKHX BEIIeCTB. XUMHUYECKUE, (PU3MKO-XUMHUYECKHUE METOMbI aHaAIN3a,
WX B3aMMOCBSI3b, COOTHOIICHHE M TpPUMEHEHUE. AHATUTUYECKUNA CHUTHAJI KaK HOCHUTEIh KaueCTBEHHOM U
KOJIMYeCTBEHHOW uH(popManuu o0 oObekTe aHanmuza. [locTaHOoBKa aHAIUTUYECKOW 3aladyu. AJTOPUTM
IPOBEICHUS aHAIM3a: OTOOP CpeAHel MPOObI, MOArOTOBKA MPOOKI K aHATN3y, H3MEPEHHE aHATUTUIECKOTO
CUTHAJIa U €ro METPOJIOTMYECKasi OLEHKA, pacuyeT pe3y/lbTaTOB aHajdu3a W UX HHTepnperauusd. [Ipumepsl
pelieHus 3a1a4 aHaJTUTHIECKOTO KOHTPOJISI B XUMUYECKON TEXHOJIOTHH, B aHAJTN3€ 00BEKTOB OKPYIKAIOIIIEH
cpenbl U Ap. IIoHATHS O COBpEMEHHBIX METOAAaxX AJIEMEHTHOTO aHajiu3a: aTOMHO-3MHCCHOHHBIA aHAJu3,
aTOMHO-a0COpPOIIMOHHBIN aHAJIN3, PEHTTeHO(MTYOPECIICHTHBIN aHAJN3.

1.2 Crneunduka 3a1a4 aHAIUTHYECKOU XUMUU.

OcHOBHBIE  TepMHHBI  aHamUTH4YecKOW  xumuu. OOHapyxenue. Ormpezaenenue. AHaIU3.
AHaMTUYECKHE XMMHYECKHME pEaklMM KaK OCHOBa XMMHUYECKOTO aHanu3a. KayecTBeHHble U
KOJMYECTBEHHBIC aHATMTUYECKUE XUMUYECKUE peakiuu. TpedoBanus, nmpenbsasisemMbie kK HuM. Crenurduka
AHATUTUYECKUX pEeaKlni, UCTIOIb3YeMbIX B aHaln3e. AHanuTU4YecKas (opMa U aHATUTUYECKHE MPU3HAKU.
AHaIUTUYECKHE PEAKIMKW ¢ aHaIUTHYeCKue d(MPeKThl. XapaKTepUCTUKH aHATUTHUYECKUX DPEAKIIUN:
YYBCTBUTEIHHOCTh, M30MPATENBHOCTh (CENEKTHBHOCTh). [ 'pymmoBeie, O0IIMe, YacTHbIC, XapaKTEpHbIE U
cnennduueckue peaxknuu. [lyTu moBbilieHUs W30MPATENHHOCTH M UYYBCTBUTEIBHOCTH AHATUTUYECKUX
peaKkuuu.

1.3 XumMu4eckre paBHOBECHUS B TOMOTEHHBIX M I€TEPOTEHHBIX CUCTEMAaX, IPUMEHSIEMBIX B
AQHAJTUTUYECKON XUMHUH.

OcCHOBHBIE  THIIBI  peakIui, TNPUMEHSIEMBIX B  AHAIATHYECKOM XUMHUU  (OCAXKICHWSI,
KHCIIOTHO-OCHOBHBIE, KOMIUIEKCOOOpA30BaHUsl, OKUCICHUS-BOCCTAaHOBIIEHUS ). COCTOSTHUE NOHOB JIEMEHTOB
B pacTBopax. KOHCTaHTBI paBHOBECHS aHAIMTHYECKUX PEAKIIUil: TEPMOIMHAMHYECKHE, KOHIICHTPAIIMOHHEIE,
ycroBHBIe. (DakTOphI, BIUSIONIME HAa XWMHUYECKOE paBHOBecHe (KOMIUIEKCOOOpa3oBaHUE, OOpa3oBaHUE
MaJjioOpacCTBOPUMBIX COCIMHEHHUM, N3MEHEHUE CTETICHH OKUCIICHHUS OMPEISIsIEMOT0 HOHA, BIMSHUE MPUPOJIBI
pacTBOpPUTEISL, MOHHOM CHUJIbI, TEMIIEPATYPhI, COCTABa PacTBOPA).

PaBHOBeCHSI B aHATUTHYECKHM BAKHBIX MPOTOJUTUYECKHX cHUcTeMax. KOHCTaHThI KUCIOTHOCTH M
OCHOBHOCTH. YpaBHEHHs MaTepuaibHOro OamaHca. Berumcienne pH pacTBOpoB KHUCIOT M OCHOBAaHUU
pa3IUYHOM CHWIIBI, cMecel KHCIOT U OocHoBaHMH. BydepHble pacTBOpHI, UCHOIB3yeMble B XHMHUYECKOM
aHaJM3e: UX cOocTaB, cBoiicTBa (OydepHas eMKoCTh, 00nacTh OydhepupoBanus), pacuer pH, npuMeHeHnue B
AHAJIUTHYECKON XUMHUH.
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AHaNIUTHYECKHE pPEaKLUUU KOMIUIEKCOOOpa30BaHUs, OCAKICHHS, OKHCICHUSI-BOCCTAHOBICHUS.
OO0mue, cTyneHvYaTple U yCJIOBHBIE KOHCTAaHThI YCTOMYMBOCTH KOMIUICKCHBIX COoeMMHEHHM. Vcmoap30Banme
peakiuii KOMIUIEKCOOOpa3oBaHMs B aHAJUTUYECKOH XuMuUHM (OOHapyeHHEe U  KOJHMYECTBEHHOE
olpeeneHue, Mackuposanue). Vcnosnabp3oBaHnue peakuuil OcaXJIeHUs B aHAIUTHUYECKuX Lesix. KoHcraHTa
PaBHOBECHS peaKIUil OCaKICHUS-PACTBOPEHUS; (PAKTOPHI, BIUSIOMINE HA PACTBOPUMOCTh OCaAKOB. Pacuer
YCIOBUM OCAXKACHWS M pacTBOPEHUs 0CagkoB. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PAaBHOBECHS.
CraHapTHBIN U peabHbIA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE IOTEHIIUAIIBI.

Xumuueckue U (QU3MKO-XMMHUYecKHe crocoObl ompenenenuss pH pactBopoB. PaBHoBecus
AQHAJIUTUYECKUX pPEaKLUUH KOMIUIEKCOOOpa30BaHUS M ylpasieHHMe UMH. DakTopbl, BIUAIOIINE HA
HaIpaBJICHUE OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuil. KoHcraHTa paBHOBeECHS M €€ XMMHKO-
aHaJMTHYecKoe 3HaueHue. PacueT k03¢ puIMeHToB M0OOOUHBIX peaKIHii.

1.4. KauecTBeHHbIE U  KOJMYECTBEHHBIE AHAJUTHUYECKUE pEAKUUU C  OpPraHu4eCKUMH
AHAINTUYECKUMU PEareHTaMU B aHAJIN3€ HEOPraHMYECKHUX BELIECTB.

Oprannyeckune ananmutudeckue pearentsl (OP). Knaccudukaums OP mo Ttumy peakumii ¢
Heopranuueckumu HoHamu. KommiekcooOpasyromue OP u crpoeHne uX MoOJeKyil: (yHKLIHOHAIbHO-
aHATUTHYECKasi W aHAIUTUKO-aKTHBHAs Tpynnbl. OCOOEHHOCTH W TpeuMyliecTBa Hucmoib3oBaHus OP,
00acTH NpUMEHEHus. JOMOoNHUTEeNbHO: Teopus IeHCTBHsS KoMIulekcooOpasyromux OP, yueT HMOHHOrO
cocrossHuss OP u Meranna. ['unore3a aHanoruii u nmpakTH4eCKHe BbIBOJBI U3 Hee. [Ipupona xummdeckon
cBsA3M B KoMmIulekcax OP ¢ moHamu MeTayuloB M €€ IPOSBIEHUE B LIBETHOCTH KoMIuiekcoB. Peaknuu OP ¢
XpoMOGOpPHBIMU  dJIEMEHTaMH. VHTEHCHBHOCTh OKPAaCKH aHAJIUTHYECKUX (OpPM U HHTEHCHBHOCTH
noromenus. Vicrnonp3oBaHue peakiuii OpraHn4eckux peareHToB B (pOTOMETPUYECKOM aHaJIM3E.

Pa3zoen 2. KonnyecTBEeHHbIN XUMUYECKUI aHATIU3

2.1. ITpuHIMIBI ¥ 33]]a4U KOJMYECTBEHHOTO aHAJIN3A.

Knaccugukanys MeTo 0B KOIMUYECTBEHHOTO aHain3a. TpeOoBaHus, NPEabsBISIEMbIE K XUMHUUYECKUM
peakuusAM B KOJMYECTBEHHOM AaHalIM3€. OTalbl KOJWYECTBEHHOI'O OIpeaeiaeHus. XapaKTepUCTHUKa
pe3yJIbTaTOB KOJUYECTBEHHOTO XMMHUYECKOro aHanusa. OmnpeneseHue coiepiaHus BELECTBA B PacTBOPE,
pacuetHble (popmynbl. CrocoObl MpeAcTaBIE€HUS pPe3yIbTaTOB aHaidM3a. TecTbl Ha BbISBICHUE
CHCTEMAaTHUYECKUX MOTPEHIHOCTEH B pe3yibTaTaX KOJIMYECTBEHHOI'O XMMUYECKOTo aHaimsa. [Ipoboorbop u
IpoOONOAr0TOBKA.

2.2. TurpumeTpuueckuii aHanu3. THITBI peakinid, UCTIOB3YEMbIX B TUTpUMETpuH. TpeGoBaHus,
IPEIbABISAEMBIE K HUM.

[Mpunuun tutpumerpun. TurtpoBanue u ero stanbl. ['paduyeckoe H300pakeHHE IMpolecca
TUTPOBAaHUS — KPHUBBIE TUTPOBaHUsA, UX BHUAbl. CKauOK Ha KPUBOM TUTPOBAHHUSA, TOUKA SKBHUBAJIECHTHOCTU
(T.2.) u xoneunas touka tutpoBanus (K.T.T.). IlepBuunble u BTOpHuYHBIE cTaHAApThL. [Iprembl
TUTPUMETPUUECKOT0 aHaju3a: MpsMoe U 0OpaTHOE TUTPOBAaHHE, KOCBEHHBIE METOJbl. THIMBI peaklui,
UCIOJIb3YEMBIX B THTPUMETPUUYECKOM aHAIN3€E; TPEOOBAHMUS, IPEIbABISEMbIE K HUM.

JlonoNHUTENBHO: HHCTPYMEHTANIBHBIE MeTOABl MHANKAMK T3. IloTeHnimoMerpuueckoe THTpoBaHue. Metox
I'pana. [Ipyrue cnocoObl yCTaHOBICHUS! KOHEYHOW TOYKH TUTPOBAHUSI.

2.3. Peakiuy HeHTpanu3aluy B KOJMYECTBEHHOM XMMUYECKOM aHaJIM3e.

MeTo1bl KHUCIOTHO-OCHOBHOTO TUTpOBaHUsl. CyIIHOCTh METOJ]a KUCIOTHO-OCHOBHOTO TUTpoBaHus. Kpusbie
KHCJIOTHO-OCHOBHOT'O TUTPOBaHHUA. PacdeT U NMOCTpOEHUE TEOPETUUYECKUX KPHUBBIX TUTPOBAHMUS CHIBHBIX U
Ca0bbIX OJIHOOCHOBHBIX HPOTOJUTOB. DaKTOpHI, BIUSAIONIME HAa BEIMYMHY CKaukKa HAa KPUBBIX KUCIOTHO-
OCHOBHOTO THUTpOBaHUs. CrOCOOBI YCTaHOBJIEHUS KOHEYHOM TOYKHM TUTpOBaHMA. KHCIOTHO-OCHOBHBIE
WHIUKATOPBI, MHTEPBAI TMEpPeXo/ia OKPACKH MHAMKATOpa, Tokaszarenb tutpoBanus (pT). [IpaBumo BwIOOpa
MHAMKATOpa JJI1 KOHKPETHOrO cilydas TUTpoBaHMA. [IpakTmdyeckoe NpPUMEHEHHE pEaKIHMi KHUCIOTHO-
OCHOBHOTO B3anMojielicTBud. [loTeHnomeTpuyeckoe TUTPOBaHNE HAa OCHOBE Peakluii KUCIOTHO-OCHOBHOTO
B3auMozecTBYsl. HAMKAaTOpHBIE MOTPEIIHOCTH U UX OLICHKA.

2.4. AwnamuTHYecKMe pPEaKIHd KOMIIEKCOOOPa30BaHUS M OCAXKICHHS B KOJUYECTBEHHOM
XUMHYECKOM aHAJIN3E.

Hcnonb30BaHre KOMILIEKCOOOpa30BaHUsl B XUMUYECKOM aHaiu3e. Heoprannueckue u opraHudeckue
auranjpl. KOMIUIEKCOHBI M MX CBOWCTBA. YCIOBHBIE KOHCTAHTHI YCTOWYMBOCTH KOMIIJIEKCOHATOB M HX
IpaKTUYECKOe HCMojb30BaHue. O00CHOBaHUE BHIOOpA ONTUMANIBHBIX YCIOBUN KOMILIEKCOHOMETPHUECKOTO
TUTpoBaHusA. KpuBble KOMIIIIEKCOHOMETPUYECKOTO TUTPOBaHUA. PaKTOPBI, BIMSIOIINE HA BEIUUMHY CKadyKa
Ha KpuBbIX TUTpoBaHus. Crnocobs! ycraHosineHus T.0. u K.T.T. MeTtannoXxpoMHble WHIUKATOPHI, PUHIIMII
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ux jaeWicTBus. BbiOop MHIUKaTOpa Ui KOHKPETHOTO Ciydas TUTPOBAHUSA. AHAIUTHYECKHE BO3MOXKHOCTU
METO/1a KOMINIEKCOHOMETPHUECKOT0 TUTPOBaHUA. [IpuMeHeHne KOMIIJIEKCOHOB B aHAIMTUYECKOM XUMHHU B
KayecTBE MACKHMPYIOLUIMX areHToB. lIpMMeHeHHe XHMHMYECKHX peakIuil KOMILJIEKCOOOpa3oBaHUS B
(OoTOMETpPUUYECKOM aHaju3e, B METO/AE KOHIYKTOMETPHUUYECKOro THUTpoBaHuUsA. Peakuum ocaxieHus B
KOJINYECTBEHHOM XMMUYECKOM aHanu3e. I’ paBuMerpuyeckuii ananus. Teopetnueckoe 000CHOBaHHE BHIOOpa
ONTUMAJIBHBIX YCIIOBHM OCaKICHUS KPUCTAIMYECKUX U aMOp(HBIX ocaikoB. lIpuMeHeHne XMMUYECKuX
peakiuii OCaXJIeHHs B METOJE IOTCHIUOMETPUYECKOTO TUTPOBAHMUSA, B METOAE TYpOUAMMETPUH.
OcoOEHHOCTH peakIMii KOMIUIEKCOoOpa3oBaHMs (XeaaTooOpa3oBaHus) HOHOB MeTawioB ¢ DJ[TA.
OcanuTenbHOE TUTPOBAHUE.

2.5. AHanUTHYECKHE PEAKIHUU OKUCICHUS-BOCCTAHOBICHHUS B KOJWYECTBEHHOM XHMHYECKOM
aHause.

OKHCINTENBHO-BOCCTAHOBUTEIbHAS pEAKLUsl U OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIN MOTEHLIHAA.
KoHcTaHTBl paBHOBECHS OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. BeIOOp TUTpaHTa M ONTHMaIbHbBIX
ycioBuil TUTpoBaHus. KpuBble OKMCIUTENBHO-BOCCTAHOBUTEIBHOTO TUTPOBAaHUs. PaKTOPhI, BIUSAIOLIUE HA
BEJIMYMHY CKauka Ha KpUBOM TuTpoBaHMA. MHIMKanMs KOHEYHOM TOUYKHM TUTPOBAHUS XUMHUYECKUMH U
du3uKO-XMUMHYECKUMH MeTofaMu. Ilepmanranaromerpusi. XapakTepuCcTUKa METO/a. Y CIOBUS MPOBEACHUS
[epMaHraHaTOMETPUUECKUX  ompeAeleHUid. BemecTBa, omnpenenseMble [€pMaHIAHATOMETPUUYECKHM
metogoM. JloctouHcTBa M HemocraTku Merona. Monomerpus. XapakrepucThKa MeETOJa, YCIIOBUS
IPOBE/ICHUS NOJIOMETPUYECKOI0 ONpeeeHns BelecTB. JJocTouHcTBa U HeAoCcTaTku Metona. [Ipumenenue
peakuuii OKUCIIEHUA-BOCCTAHOBJIEHUSI B METO/1€ TOTEHLIMOMETPUYECKOTO TUTPOBAHUS.

2.6. MonooOMeHHas xpomarorpadus B KOJIMYECTBEHHOM XHUMHUYECKOM aHaJIN3e.

TpebGoBanwus, mpeabsBIsieMble K peakuusM HOHHOTO oOmeHa. M3oTepma monHoro obmeHa. Beibop
ONTUMAJIBHBIX  YCJIOBUH  MOHOOOMEHHOro pasjeieHus BeulecTB. IIpuMeHeHMEe  HMOHOOOMEHHOM
xpomarorpadguu B aHAIMTHYECKOWM XMMHU OPTaHMYECKHX M HEOPraHMYeCKHX COEAMHEHHH: pa3JelieHue,
OYHCTKA, KOHIIEHTPUPOBAHUE U T.JI.

Pa3zoen 3. BBenenue B pU3MKO-XUMHUYECKUE (MHCTPYMEHTAJIbHBIE) METO/IbI aHAIHM3a

3.1. ®DXMA — cocTaBHas 4acTh COBPEMEHHOMN aHATMTHYCCKON XUMHUH.

Knaccupukanusa  QuU3MKO-XMMUYECKMX  METOJOB  aHalu3a. AHAJIUTUYECKUH CHUTHal  Kak
uHpopMaTuBHas (QyHKIMS cOocTaBa BELIECTBA U €ro Konuyectsa. [IpuMepsl aHAIUTUYECKUX CUTHAJIOB U MX
n3mepennii B OXMA.

3.2. MeTponoru4eckre OCHOBBI AaHATUTUYECKUX METOJIOB.

OCHOBHbBIE AHAIUTHUKO-METPOJIOTUUECKNE XApaKTEPUCTHUKH METOJIOB U pe3yJbTaTOB aHalln3a,
CrocoOBI UX OLEHKH: Mpeien 0OHapyX eHus, K03 PUIMEeHT YyBCTBUTENBHOCTH, HUXKHSISI M BEPXHSS T'PaHHIIA
Uana3oHa OIpelesieMblX COJEp)KaHUM, CEeNEKTUBHOCTh, MPELM3HOHHOCTh B YCIOBHUSX CXOJIUMOCTH
(TOBTOPSIEMOCTH) U BOCIIPOU3BOAMMOCTH, MPABUIBHOCTb, 3KCIpeccHOCTh. O6001menHble ceenenHus o OCT
P UCO 5725 (2002).

3.3. O6mas xapakTepuCTKa CIEKTPAIbHBIX, TEKTPOXUMHUYECKHX U XpOMaTorpauuyeckux MeTO/I0B
aHaimza. [lpencrasienue o poToMeTpuUecKuX, MOTEHMOMETPUUECKUX METOJaX aHallu3a U MOHHOOOMEHHOU
Xxpomarorpaduu.

4 O0bem yueOHOH TUCHHMILINHBI

O0beM TUCUUTJIMHBI
Bup y4yeoHoii padoThI Axax, | Actp.
3E
q, q,

O01asi TPy10€eMKOCTh M CHUIIHHBI 4 144 108
KonrakTHasi paboTa — ayAUTOPHBbIE 3aHATHSL: 1,79 64,4 48,3
Jlexun 0,45 16 12
[Tpaktuueckue 3ansatus (I113) - - -
JlaboparopHbie padboTs (JIP) 1,34 48,4 36,3
CamocrosiTejibHas pa6oTa 2,21 79,6 59,7
KonTtakTHas camocrosiTenbHas pabora 2,21
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CaMocTosITENbHOE U3YUYEHUE PA3/AEIOB IUCIUILIMHBI | 796 | 597
Bua uTOroBoro KOHTpoOJIs: 3adeT ¢ OLEHKOI

AHHOTaIUs padoyeil NPOrpaMMbl JUCHUILIIHHBI
«Du3nueckass XuMus»

1. Heab AUCHMILIMHBI — PACKPBITH CMBICII OCHOBHBIX 3aKOHOB, YIPABJISAIOUINX X0JI0M XHMHUYECKOTO
npoiiecca, Moka3aTh 00JIACTH MPHIOKEHHS 3TUX 3aKOHOB M HAYYHUTh CTYJCHTA IPAMOTHO MPUMEHSThH UX MIPH
pPELIEHUH KOHKPETHBIX TEOPETUYECKUX M MPAKTHYECKUX 3a/ad, I[OHATh OCHOBHBIE KHHETUYECKUE
3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX IIPOLIECCOB U POJIb KaTaln3a Ul XUMUYECKON TEXHOJIOTHH.

2. B pe3yabTrare nu3ydyeHus JUCHUILIMHBI 00y4al0MIUiiCs J0JKEH:

Obnadame ciaenyOIUMH KOMIIETEHIIMAMU U UHAMKaTopamMu ux poctmwxenus: OIIK-1.3, OIIK-1.7,
OIIK-1.11.

3uams:

— OCHOBHBIE 3aKOHBI (U3UYECKON XUMHH, B3aUMOCBS3b (U3NYECKHX M XHUMHUYECKHX XapaKTEPHCTUK
npolecca;

— TyTU OIpeleeHHs] BAKHEHIIMX XapaKTepUCTHUK XMMUYECKOTOo paBHOBeCcHUS (KOHCTAHTHI PAaBHOBECHS,
PaBHOBECHOI'O BBIXOJla MPOJYKTA, CTENEHU IPEBPAIICHUS UCXOAHBIX BEIIECTB) U BIUSHUS PA3IUYHBIX
(bakTOpOB Ha CMEIIEHNE XUMUYECKOTO PAaBHOBECHS;

— TEpPMOJMHAMHYECKOE OINHUCAHME CBOWCTB MWJCAJIbHBIX M HEUJICATbHBIX pPACTBOPOB, IMOAXOABI K
HaXO0X/ICHUIO MaplHaIbHBIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB pacTBOpa.

— TEOPHIO T'aJIbBAaHUYECKUX SBJICHUI;

— TEOpPUH KUHETHKHU, IIYTH TEOPETHUYECKOTO pacyeTa CKOPOCTEM XMMHUYECKHUX pPEaKIMil U OTpaHUYCHHS B
IPUMEHUMOCTH PAaCYE€THBIX METO/IOB;

— OCHOBHBIE YEpPTbl T'OMOI€HHOI'O U TEeTEPOreHHOro0 Karaiau3a, HPUYMHBl YCKOPEHHUS XHMHUYECKOTO
Ipoliecca B IPUCYTCTBUU KaTalln3aTopa.

Ymemn:

— IPUMEHATH TEOPETHUYECKHE 3HAHMSI U SKCIIEPUMEHTAJIbHBIE METO/IbI MCCIeA0BaHus (PU3HMUECKON XUMUU
IpU pelieHrnu npodecCHOHaIbHBIX 33/1a4;

— TMpeACKa3blBaTh U HAXOAWTh ONTHUMAJbHBIE YCIOBUS MPOBEICHUS XMMHUYECKOI'O IMpOLEcca C LENbI0
MOJIyYEHUsI MAaKCUMaJIbHO BO3MOXKHOT'O BbIX0/1a HHTEPECYIOIIETO MPOIyKTa;

— TPUMEHATH TEOPETHYECKHE 3HAHMSI M SKCIIEPUMEHTAJIbHBIE METO/Ibl MCCIeN0BaHusl (PU3MUECKON XUMUU
JUIsl PEIIEHUs] BOIIPOCOB, BOZHUKAIOIINX IPU U3YYEHUN KNHETUKN XUMHUYECKUX PEaKLINi;

— TPOBOAMTH AHAIN3 U KPUTHUECKU OLIEHUBATh MOJIyYE€HHBIE HKCIIEPUMEHTANbHbIE JTaHHbIE, 00001aTh U
JienaTb 0OOCHOBAaHHBIE BBIBOJIBI HA 0a3e MPOBEIEHHBIX OMBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKMX METO/I0B (PHM3MUECKONH XMMHHU JUIsl PEUIeHHs] KOHKPETHBIX
MCCJIEIOBATEIbCKUX 3a7a4,;

— HaBBIKAMH OIIPEJEJIECHUSI COCTOSHUS PABHOBECHS U CaMOIIPOU3BOJIBHOIO HAINPAaBJICHHUS XUMHYECKOIO
mmporecca;

— 3HaHUSAMU OCHOBHBIX 3aKOHOB (U3MYECKOW XHMHM [UIsl  COJAEP)KATEIbHOW HWHTEpIIpEeTaluu
TEPMOJUHAMHYECKHUX PACUETOB;

— METOJaMH ONPENEIICHUs NOPSAKAa U CKOPOCTH PEaKLMH, YCTAHOBJICHUS JIMMUTHUPYIOLIEH CTaaiuu H
MEXaHU3Ma U3y4aeMOl XUMUYECKON peaKkuu;

— HaBbIKAMH COCTaBJICHUS TaJIbBAHMYECKUX DJIEMEHTOB JUIsl LIl oIpeneneHus] TepMOIUHAMUYECKUX
XapaKTEpUCTHK ¥ KOHCTAHT PaBHOBECHUS UCCIIEYEMOI pPEaKIlIuH;

— 3HAHMUAMU OCHOBHBIX 3aKOHOB XMMMYECKOW KMHETHKH, BIMSHUS Pa3IMUYHbIX (PaKTOpOB (TeMmepaTypsl,
JaBJICHUS, KaTaJIM3aTopa) Ha CKOPOCTh XUMUYECKOU PeaKIuu.

3. KpaTrkoe coaepskanue Iy CHUNIITHHbBI

5 cemecTp

Paznen 1. Xumnueckass TepMOIHHAMHKA

1.1. [1epBblit 3aKOH TEPMOJAMHAMUKH

TepMonnHaMuyecKkue CUCTEMBI M TEPMOJUHAMUYECKHE MTapaMETPbl. DKCTEHCUBHBIE U UHTEHCUBHBIE
CBOMCTBa cucTeMbl. TepMmomuHamuueckuii mporiecc. DyHKIUU cocTosHUS ©  (QYHKIIMU TIpoliecca.
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BHyTpeHHss SHEprHst ¥ SHTAIBIM, UX cBoiicTBa. TernoTa u pabora kak Gpopmbl nepenaun sHepruu. Padora
paciipeHus rasa W mnosne3Has padora. GopMyIHMpPOBKM MEPBOTO Hauyanda TEPMOAMHAMHUKHU. B3aumocBs3b
TEIUIOTHI, PabOThl M M3MEHEHHs] BHYTPEHHEH SHEPruM B H30XOPHOM, HM300apHOM H H30TEPMHUYECKOM
nporeccax. TermoéMKocTh BelecTBa — U30XOpHas WM M300apHas, MOJIApHas, yAelabHas. TernaoéMKocTh
UJCANBHBIX Ta30B, B3aUMOCBs3b MOJSApHBIX TemnoéMkoctell Cp u Cv maeanbHOro rasa. Temno€MKocTh
TBEPIbIX BELIECTB M IKHUJIKOCTEH. 3aBUCUMOCTb MOJIAPHOM H300apHONW TEIUIOEMKOCTH BELIECTBA OT
TEMIIEpaTypbl, IMIIUPHUUECKUE YypaBHEHHs (CTEIEHHBIC PSAbI), UX NPUMEHMMOCTb. 3aKOH KyOoB Jlebas,
npaBwio Jrononra u Iltu. Cpeanss uzo6apHas TEIUIOEMKOCTh BEIECTBA B MHTEpBaJe TeMIeEpaTyp.
TemneparypHast 3aBUCUMOCTb IIpUpalleHus sHTansnuu Beuiectsa (Ht — Ho) npu nocrossHHOM naBieHuu c
yuétoM (a3oBbIX mnepexonoB. TemnoBoil 3ddexT xummuyeckoro mpouecca. OCHOBHOE CTaHAApPTHOE
coctosgHue. CTaHIapTHbIE SHTAIBIMU 00pa30BaHus U cropaHus BemiecTB. IIpumenenue 3akona ['ecca s
BBIYUCIICHHUSI TEIUIOBBIX 3(P(PEKTOB XMMHUYECKHX M (HU3UKO-XMMHYECKHX MporeccoB. CBS3b TEIIOBBIX
3¢ (}eKTOoB MpHU IMOCTOSIHHOM O00BEME W IPU IOCTOSHHOM JAABJICHMH. 3aBUCHUMOCTh TEIUIOBOIO 3(deKkra
peakuu OT TeMmmepaTypsl. BeiBog u ananu3 ypaBHeHus Kupxroda B auddepeHumansHoit ¢dopme.
HNurterpupoBanue ypapHeHus: Kupxroda.

1.2. BTopoii 3aK0H TepMOJIMHAMUKH.

CaMoIpou3BOIbHBIE W HECAMONPOU3BOJbHBIE, OOpaTHMble U HEOOpaTHUMbIE, pPaBHOBECHBIE
(KBazuCTaTUYECKHE) U HEpPaBHOBECHBIE Ipolecchl. PaboTa paBHOBECHOTO M HEPAaBHOBECHOT'O IMPOIIECCOB.
@OopMyIUPOBKM BTOPOr0 Haudajga TEPMOJMHAMUKHM. OHTPONMS KaK KPUTEpUH  HAIpPaBIECHHOCTU
CaMOIIPOU3BOJIBHBIX IIPOLIECCOB W PABHOBECHS B M30JUPOBAHHBIX CHUCTEMaX. 3aBUCUMOCTb SHTPOIUU
BEILIECTBA OT MapaMeTPOB COCTOSAHUS (TeMIepaTypsl, 1aBieHus, o0beMa). PacueT M3MEeHEHUs SHTPONHU B
Pa3IMYHBIX MpOLIECCaX, CBA3AHHBIX C U3MEHEHHWEM COCTOSIHUS MJI€aIbHOIO ra3a, a TaKKe YMCThIX TBEPBIX
WIM KUJAKUX BelecTB. V3MEHEHHE SHTpPONMHM B IIPOLIECCE CMEIICHUs HICANbHBIX TIa3oB. M3MmeHeHue
sHTporuu Tpu (Pa3oBbIX mepexonax. TermoBas Tteopema Hepucra, moctrymar [lnanka (Tperbe Hauaio
TepMoauHamMMKH). CTaTUCTHYecKass HMHTEpHpeTalys BTOPOr0 Hayajga TEpMOJUHAMUKH, YpaBHEHHE
bonbimana-Ilnanka. Beiuucienne aOConOTHONW SHTPONMM BellecTBa. PacueT W3MEHEHWs SHTPOINUU B
XMMHUYECKHX peakUUsX IpH pa3nyHbIX Temieparypax. OObenuHeHHoe ypaBHeHue | u Il 3akoHOB
TepMOIMHAMHUKH. DHeprusi ['enpmromnbia u sHeprus ['m00ca Kak KpUTEpHUH HANPABICHHOCTH MPOILECCOB U
pPaBHOBECHSI B 3aKPBITBIX CHCTEMaX. XapaKTepucTHuecKue QyHKIHUU. 3aBUCUMOCTh 3Hepruu ['enpmrosbua u
sHepruu ['m66ca or mapamerpoB cocTosiHuA. TemmepaTypHas 3aBUCMMOCTb 3Hepruu ['mbbca BemiecTBa ¢
yuétoM (a3oBbix mnepexonoB. Pox ¢daszoBoro mnepexoma (mepBblii, BTOpoi). YpaBHeHus ['u60ca-
lenbmronbua. Pacuer uamenenuit cranapTHeIX 3Hepruit ['m66ca u I'enbMronbiia B XMMUUYECKUX PEaKIUAX
IIPY pa3IMYHBIX TEMIIEpaTypax.

CucreMpl NMepeMEHHOr0 cOoCTaBa. XMMHMUYECKUHM TMOTEHIMAl KOMIIOHEHTa CHUCTEMbl. 3aBUCHUMOCTH
XMMHMUYECKOTO MOTEHLIMAda OT JABJIEHUS U TEMIIEpaTypbl. YCIOBUS PAaBHOBECHS U CaMOIPOM3BOJIBHOIO
IPOTEKaHUs Ipolecca B CUCTEMaX NEPEMEHHOI'0 COCTaBA.

1.3. XuMuueckoe paBHOBECHE.

MatepuanbHblii 0anaHCc XUMHUYECKON peakluu, CTENEHb MpEeBpallleHus, XUMHUUYECKas MepeMEeHHas.
VYpaBHeHUe HM30TEpMbl XUMHUYeCKOW peakuuu (u3orepmbl Bant-I'odda). Xummuueckoe cpoacTtBo. AHaiM3
YpaBHEHUS M30TE€PMBl [UIsl OINpEAENCHUS HAIpaBJIEHUS CaMONPOU3BOJIBHOIO MMPOTEKAHUS XUMHUYECKOU
peakuMH OT JIaHHOTO HCXOJHOTO (HEPaBHOBECHOTO) COCTOSHHs. TepMoauHamMHuyeckass KOHCTaHTa
XMMHYECKOTO PABHOBECHS M OMIIUPUYECKUE KOHCTaHThl xummdeckoro pasHoBecust (Kx, K, Kn, Kp),
YPaBHEHHUS UX CBSI3U JUIS pEaKLUU B UIEAbHOM ra30Boil cMecu. KOHCTaHTHI paBHOBECHS U1 TOMOT€HHBIX U
TeTepOreHHBIX peaklui, UIealbHbIX U HeHJealbHBIX PEAKIMOHHBIX cucTeM (Ha mpumepax). CmerieHue
XMMHUYECKOTO paBHOBECHUS MpH M3MeHeHuu obuiero nasieHus (T = const) U mpu 100aBIEHUN B CHUCTEMY
uHeptHOTO ra3a (T = const, P = const).

Bnusinue temnepaTypbl Ha KOHCTaHTY XMMHUYECKOTO PaBHOBECHS, YPAaBHEHHs M300apbl U U30XOPHI
XUMHUUYECKON peakiuu. BelBoj, aHanM3 M MHTETpUPOBaHUE HAa3BAaHHBIX YPaBHEHHH Ha MpUMepe ypaBHEHUS
u300appl. Pacuer cpenHero M MCTUHHOTO TEIUIOBOrO 3((eKkTa XMMUYECKUX pPeaKUuil M3 3aBUCUMOCTH
TEPMOJMHAMHYECKON KOHCTAaHThl pAaBHOBECHUS OT TeMIEepaTypbl. PacueT KOHCTaHT paBHOBECUS] XUMHUUECKHUX
peakuMii U3 CTAaHAAPTHBIX TEPMOJMHAMHUYECKUX (DYHKIMI BemiecTB. BbluncieHne KOHCTaHT paBHOBECHSA
XUMHUYECKHX pEakUui MO CHPaBOYHBIM JaHHBIM O KOHCTaHTaX paBHOBECHsI peakuuil oO0pa3oBaHUS
COEIMHEHUI U3 MPOCTHIX BELECTB.

Pa3zgen 2. ®a3oBbie paBHOBECHS B OJTHOKOMIIOHEHTHBIX CHCTEMAax
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2.1. ®a3oBble nepexosl U (pa3oBas AuarpaMma COCTOSHUS ISl OAHOKOMIIOHEHTHBIX CUCTEM

daza, KOMIOHEHT, YHCIIO cTerneHe cBoOosbl. IlpaBuno da3 ['mb6ca. I[Ipumenenne mpaBuia a3
I'mG6ca nnst ananmza ¢a3oBBHIX PaBHOBECHH B OJHOKOMIIOHEHTHBIX cHcTeMax. JluarpamMma COCTOSTHHS
OJIHOKOMIIOHEHTHOW cucTeMbl, €€ (Da30BbIE MOJIA, IMHUU U TPOMHBIE TOUKH, BhIPAXKAIOIINE COOTBETCTBEHHO
onHodasHoe, AByxdazHoe U TpexdazHoe paBHOBecus. HachIIEHHBIN map, TemmepaTypHas 3aBUCHUMOCTH
NaBJICHUs HACBIIIEHHOTO napa. KpuTudeckast Touka, KpUTHUECKOE COCTOSHHE BEIIECTBa, €ro 0COOCHHOCTH.
BoiBoan u ananu3 ypaBHenus Kianeiipona. 3aBUCMMOCTb TEMIIEpPATyphl IUIABJICHUS OT BHELIHETO JaBJICHUS,
UHTETpUpOoBaHue ypaBHeHus KiameiipoHa st paBHOBecHs TBEpIOE TeIO - KUAKOCTb. PaBHOBecHs ¢
ra3oBoii (a3oii, ypaBHenue Knaneiipona-Knaysuyca, BbIBOJ 1 UHTETPUPOBAHHE YpaBHEHHsS AJISl OMHCAHUS
JMHUM UcIIapeHust U cyOauMManyy, UCIoJb3yeMble AonyieHus. OnpeaeneHue KOOpAUHAT TPOWMHOM TOUKH.
2.2. Onpenenenre TEpMOAMHAMUYECKUX (QYHKITUN TIpoiiecca (pa3oBoro nepexoaa

IIpumenenne ypaBHeHust Kianelipona-Knaysuyca misg pacuera M3MEHEHUs TEPMOIUHAMUYECKHX
byHkmuil npu (pa3oBbIX MpeBpalieHusx. B3auMocBsA3b SHTaJIbIMM MIIABICHUS, HCIIAPEHUS U BO3TOHKU B
TPOMHON TOUKE. DMIUPUYECKOE MPaBmiIo TpyToHa.

Pasznea 3. TepmoauHaMuveckasi TeOpUsi pAaCTBOPOB
3.1. OcHOBBI TEPMOAMHAMMKY pacTBOPOB. IlaprnanbHble MOJIbHBIE BETUUHUHBI

Knaccudukanuu pactBopoB. [lapuuanbHble MoJsipHble BenW4MHbL. YpaBHeHus ['u66ca-/lrorema
(BbIBOA M aHAJIK3). MeToibl onpeaeneHus NapUuaIbHbIX MOJIIPHBIX BEIMUYUH (METOJ KacaTelbHbIX U METO]
0Tpe3KoB). OTHOCUTENIbHBIE MapLUaIbHbIE MOJSIPHbIE BEIMYUHBI (HapLUUabHbIE MOJIAPHbIE (YHKLIHU
cMmemenus). TepMoarnHaMuUecKue PyHKIIUN CMEIICHUS.

3.2. TepMoarHAMHUYECKOE OMMCAHUE UICATHHBIX U HEUJCAbHBIX PACTBOPOB

WneanbHble (COBEpIICHHBIE) pPACTBOPbl. XHWMUYECKUH IOTEHLMAT KOMIIOHEHTa HAEaJIbHOTO
pactBopa. TepMoanHaMuyeckue PyHKIIMU CMEIIEHUs JUIs UeallbHbIX pacTBOpoB. PaBHOBecue "uaeanbHbIN
pactBop-miap", 3akoH Payms, rpaduueckas wHTepnperanus 3akoHa Payms. IlpemenpHO pa3zOaBicHHBIE
pacTBOphl, 3aKOH l'eHpu. YpaBHEHHME XMMHUYECKOrO IMOTEHLHMAla JUIsl PACTBOPUTENS U PACTBOPEHHOIO
BenlecTBa. HeuneanbHble (pealbHble) pPacTBOPHI, IOJOKUTENbHBIE W OTPULIATEIbHBIE OTKJIOHEHUS OT
uneanbHocTH (0T 3akoHa Payns). CrangapTHbE COCTOSHMSI KOMIIOHEHTOB pacTBopa. CUMMeTpUuHas U
HECUMMETpPUYHAsI CUCTEMBI CpaBHEHUs. PacdyeT akTHBHOCTEH 1 palliOHAIBHBIX KO3()(OUITMEHTOB aKTHBHOCTH
KOMIIOHEHTOB pacTBopa. TepmonuHamuveckue (GYHKIMM CMEIICHUs [UIsl HEWAeaJbHBIX PacTBOPOB.
3aBUCHUMOCTbh aKTUBHOCTH U KOA(P(GUIIMEHTa aKTUBHOCTU KOMIIOHEHTA OT TEMIIEpaTyphl U AaBJICHUS.

3.3. KonmuratuBHbIe CBOMCTBA pa30aBlIeHHBIX PACTBOPOB HEJIETYUUX BEIIECTB B JIETy4EM PacTBOPUTEIE

Komnnurarushsle cBoiicTBa pa30aBIeHHBIX PACTBOPOB HEJIETYUYHX BELIECTB B JIETYUYHUX PACTBOPUTEISAX
(MOHM)KEHHME JaBJIEHUS HACBHIILIEHHOIO Iapa pPacTBOPUTENS HaJ PacTBOPOM IO CPAaBHEHHIO C YUCTBIM
pacTBOpUTENIEM, IOBBIIEHUE TEMIEpaTyphl Hayala KUIEHUS W MOHMKEHUE TeMIepaTypbl Hauaia
OTBEpJIEBAaHUs PaCTBOPOB, OCMOTHUYECKOE JaBlieHUE). DOYIITMOCKONUYECKast U KPHOCKONUYECKast KOHCTaHThI
pacTBopuTend. BpIBOJ ypaBHEHMs, CBSA3BIBAIOLIEIO MOHMKEHHE TEMIEpaTyphl Hadaja OTBEpIEBaHUS C
KOHIIEHTpauueil pactBopa. OcMoc, OCMOTHYECKOE JaBlieHHe, oOOpaTHbI ocMmoc. Mcnonb3oBaHue
KOJUIMTaTUBHBIX CBOMCTB Ui OINpEAENeHUs MOJSIPHOM MacChl, CTENEHU AUCCOIMAMM MWW CTENEHU
accoLMaluy PaCTBOPEHHOTO BEIIECTBA.

Pa3nen 4. ®a3oBble paBHOBeCHS] B MHOTOKOMIIOHEHTHBIX CHCTeMax
4.1. PaBHOBecHe «OKMJIKMHA PACTBOP - HACHIIIEHHBIN Map» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

JlnarpaMmbl «JJaBJI€HHE-COCTaB», «TEMIIEPaTypa-COCTaB», «COCTaB Mapa-COCTaB KHUAKOCTU» IS
UiealbHbIX M HEeHJIeabHBIX pacTBOpoB. [IpuMeHeHne mpaBmwia (a3 K UCCIEIOBAHHUIO AHArpaMM. 3aKOHBI
['n66ca-KonoBanoBa. A3seoTporus, TepMOJUHAMHYECKOE YCIOBHE TOYKHM aszeorpomna. [IpaBmiio preiuara.
OU3UKO-XMMUYECKHE OCHOBBI pa3IeNICHUs KUAKHX CMeceil MeToJaMH MEePErOHKU U PeKTU(DHUKAIIH.

4.2. PaBHOBECHE «KHUIKOCTH-TBEPJOE» B IBYXKOMIIOHEHTHBIX CHCTEMaX.

Tepmuueckuil aHanu3, KpUBbIE OXJIAXKICHMSA, MOCTPOCHHE IMArpaMMbl IUIABKOCTH IO KPHBBIM
oxjaxaeHus. CUCTEMBbl C OrpaHUYEHHOW M HEOTPAaHWYEHHOW PacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM
coctosHuu. M3omop¢usM. Tumbel TBepAbIX  pacTBOpoB. JluarpamMmbl — IJIaBKOCTH — HU30MOP(HO
KPUCTAJTM3YIOIIUXCS BemlecTB. JlparpamMmbl IJIaBKOCTH CHCTEM C OTPAaHUYEHHON pPacTBOPUMOCTHIO B
TBEPAOM  COCTOSSHMM. OBTEKTMUECKOE U IEPUTEKTHUYECKOE paBHOBecus. OmpeneneHue cocraBa
9BTEKTUYECKOM KHUAKOCTU IMOCTpoeHHeM TpeyroibHuka Tammana. [Ipumenenue mnpasuna (a3 ['mb6ca k
UCCIIEIOBaHMIO (Da30BbIX paBHOBECHUH.

6 cemecTp
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Pasnen S. PacTBOpBI 2JIEKTPOJIUTOB
5.1 PacTBOpBI 3JIEKTPOJUTOB B CTATUUECKUX YCIOBUSIX

TepMoanHaMU4YeCKOE OMUCAaHUE CBOWCTB PACTBOPOB AJICKTPOIUTOB. AKTUBHOCTH U KOA()(PUIIUEHTHI
AKTUBHOCTH DJJIEKTPOJIUTAa M HOHOB B pAcTBOpE, CpeIHUE HOHHbIE KOA(P(UIMEHThl aKTUBHOCTH. CBS3b
AKTUBHOCTH AJIEKTPOJIMTA CO CPEIHEN MOHHOM aKTMBHOCTBIO M KOHIIEHTpaUueu anekrponuTa. MoHHas cuiia
pactBopa. IIpaBmwiio wnoHHOW cuiibl. OCHOBHBIE TIOJOKEHHUSI SJIEKTPOCTATUYECKONM TEOPUHM CHIIBHBIX
anextponutoB Jlebas-Xiokkens. IlpenensHbiii 3akoH [leOas-XIoKkens, BTOpOe M TPEThE MNPHOIMKCHUS
TeOopuH, rpaduuecKoe NpeaCTaBICHNE ITUX 3aBUCUMOCTEH.
5.2 PacTBOpBI AIEKTPOJIIUTOB B TUHAMUYECKUX YCIOBUSAX

IIpoBonHuku anexrpudeckoro Toka I u Il pona, moHHAsA M 3IEKTPOHHASI POBOAUMOCTb. Y I€JIbHAs,
MOJISIPHAsE Y SKBUBAJIEHTHAs JJIEKTPUYECKUE IMPOBOJUMOCTH, B3aUMOCBS3b MEXAY HHUMH. 3aBUCHUMOCTH
YAECIBHOM M MOJISIPHOM AJEKTPUYECKOW NPOBOAUMOCTENM OT KOHUEHTPALMH, TEMIEpPaTypbl U IPHUPOJIbI
pactBopuTesnsi. CKOPOCTh U MOJIBUYKHOCTD (a0COIIOTHASL CKOPOCTh JIBUYKEHUS) HOHOB. 3aKOH HE3aBUCUMOTO
JBIDKEHUS! HOHOB (3akoH Kombpaymia). [IpenenbHbie MOJSIPHBIE 3JIEKTPONPOBOJHOCTH HOHOB. DcTadeTHBIN
MEXaHU3M I[IepEeHOCa DSJIEKTPUYECTBA HMOHAMU THAPOKCOHUS W THUApoKcuia. Yucna nepeHoca HOHOB.
DIIEKTPONPOBOIHOCTh PACTBOPOB CHUJIBHBIX AJICKTPOJIUTOB, YpPaBHEHUE KOPHS KBaJpaTHOro (ypaBHEHHE
Konbpayma). [IpumeHeHne TEOpUU CHUIBHBIX SJEKTPOIUTOB i OOBSCHEHUS 3IEKTPO(HOPETUYECKOTo U
penakcanuoHHOTo 3PPEKTOB CHIKEHUS ICKTPOIPOBOTHOCTH. BinsiHUE 1MoJiel BRICOKOW HAIPSHKEHHOCTH H
BBICOKOM YacTOThl MEPEMEHHOr0 TOKAa Ha 3JEKTPONPOBOJHOCTh PAaCTBOPOB. METOOUMKH H3MEpEHUs
AIIEKTPONPOBOAHOCTU. KOHIyKTOMETpHUECKOE ONPENEICHUE CTEIIEHN U KOHCTAHTBI AUCCOLMAILMM CIIa0bIX
JMIEKTPOJIUTOB, TEIUIOTHI, JHTpomuM W dSHeprun [uOOca mpolecca IUCCOLMALUU, PACTBOPUMOCTHU
MaJIOPaCTBOPUMBIX COETUHEHHUI.
Pa3zgen 6. JjekTpoxumMmuueckue CUCTEMBI (1enu)
6.1 3/1C u s1eKTpOAHBIC TOTCHIAIBI

DNEKTPOXUMHYECKHE CHUCTEMBbI (Llenu). Bo3HMKHOBEHHE CKauka MOTEHILMAla Ha TPaHUIIEe pa3felna
npoBogHukoB | u Il poma. JIBOIHON AIEKTPUYECKUI CIOM. DJIEKTPOXMMUYECKHI MOTEHIMal, TajlbBaHU-
noreHuuan. OOpaTuMble JNEKTPOABI W OOpaTUMBIE  SJICKTPOXHUMHYECKHE IeNu  (SJIEMEHTHI).
DNEeKTPOABUKYIIAsl CUjla TaJlbBAHWYECKOTO AJIEMEHTA, YCIOBHBIM AJIEKTPOJHBIN MOTEHLMAN (OTEHLUal B
BosopoaHoM mikaie). Cesa3p DJ]C raapbBaHUUECKOHN LENU ¢ NIEKTPOIHBIMH MOTeHInanaMu. [IpaBuiio 3HakoB
OJIC u 2AeKTPOAHBIX MOTEHIIMAIOB. TepMOAMHAMHUYECKass TEOpPHUsl TalbBaHUUYECKHX sIBJICHUH. BriBOa u
aHanu3 ypaBHeHHMss HepHcra, Bblpaxaroniero 3aBucumoctb JJ{C TaJbBaHUYECKOTO DSJIEMEHTAa OT
AKTUBHOCTEH  KOMIIOHEHTOB  JJICKTPOJIHOM  peakiuu.  YpaBHeHue [uO6ca-I'empMronbima  ist
3JEKTPOXUMHUYECKUX cHCTeM. 3aBucuMocTh OJIC rajabBaHMUYECKOrO0 »JJIEMEHTa OT TEeMIEepaTyphl.
Knaccupukanus 35eKTpooB: 3JEKTpPOAbl IMEPBOTO U BTOPOrO pojJa, Ta30Bble, OKHUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE. Y paBHEHHE HepHCTA U1 TOTEHIMAIIA DJIEKTPOIOB BCEX BUJIOB.
6.2. 'anpBaHMYECKHUE DIIEMEHTHI

Tunsl ragpBaHUYECKUX dJIEMEHTOB: XMMHUYECKHE, KOHIICHTPAI[MOHHBIE, C IEPeHOCOM, Oe3 mepeHoca.
Hudbdy3noHHbI MOTEHIIMAT, MEXAaHW3M BO3HHUKHOBEHMSI M METOJIbI €ro yCTpaHEeHHs (CBEACHHUS K
MUHUMaNbHON BenuuuHe). Metoanka uaMepenuss DJ[C M 3IeKTpOAHBIX MOTeHIHanoB. [IpumeHeHue
MOTEHIIMOMETPUU I ONPEAECIEHUS TEPMOJUHAMUYECKUX XapPaKTEPUCTUK XUMHUYECKHUX PEaKIHiA,
MPOTEKAIOIMX B TaJIbBAaHUYECKOM I€NHM, KOHCTAHT XHWMHYECKOTO pABHOBECHUS, aKTHUBHOCTEH U
KOO(PUIIMEHTOB ~ aKTUBHOCTH  dJJEKTPOJUTOB, pH  pacTBOpoB, MNpPOM3BEACHUS  PACTBOPUMOCTH
MaJIOPaCTBOPUMBIX COEAUHEHNN. XMMHUYECKHE UCTOUHUKHU TOKA.
Pazgea 7. Xumnueckasi KUHeTHKA
7.1. dopmanbHas KHHETHKA

TepmomuHamMuueckasi  BO3MOXKHOCTh — TpoIlecca W €ro  MpakThueckas  (KMHETHYecKas)
ocymecTBUMOCTh. [IpenmMer u 3agaun xumMudeckoi KHHEeTUKU. OCHOBHBIC MOHATHS (OPMATBEHOM KHUHETHKU:
CKOPOCTh XMMHUYECKOW peaklWd, MOJEKYIIPHOCTb, YaCTHbIM W oO0muil mnopspok. OCHOBHOM mocTynar
XUMUYECKOM KMHETUKH, KHHETUUYECKOE YpaBHEHHE CKOPOCTH peakuuu. KoHCTaHTa CKOPOCTH XUMUYECKOU
peaKIuy, pasMEPHOCTh KOHCTAHTBI CKOPOCTH. METONBI ONpEeNeneHusl CKOPOCTEeH XUMHYECKHX pPEaKIUN.
[Ipocteie (3meMeHTapHbIE) W CIOXHBIE peaknuud. KuHeTHKa TpPOCThIX ©  (OPMATBHO MPOCTHIX
OJHOCTOPOHHMX TOMOIE€HHBIX peakuui. Peaknuu nepBoro, BTOPOTO U TPETHEro  MOPSIKOB.
HuddepennnansHas U MHTETpalibHas (GOPMBI KHHETUYECKUX YPaBHEHUH, KWHETUYECKHe KpuBble. JInHeltHoe
MPEJCTABICHUE KMHETUYECKUX KPHUBBIX ISl PEAKIHMM pa3IMYHBIX MOPSAAKOB. Bpems momymnpeBpanieHus.
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Peakuuu HyneBoro nopsiaka. Meron u36obiTka (u3omsun) OcTBanbla ONpeaeIeHUs YaCTHBIX MOPSAKOB IO
COOTBETCTBYIOLIIEMY peareHty. [luddepeHnuanbHble ¥ HHTErpajibHble METOABI OIpPEeNICHUs MOpsiKa
peakuuu. Pa3nuume KOHLEHTPALMOHHOTO W BPEMEHHOro mnopsakoB. CnoxkHbele peakuuu. IIpuHumn
HE3aBUCHMOI'O IPOTEKaHMUs 3JIEeMEHTAapHbIX peakuuid. OOpaTumble M HapajelibHble pPeaklud I[E€pPBOIro
nopsiaka. uddepeHnuanbaple ypaBHEHUS, OMUCHIBAIONINE CKOPOCTH 3THUX PEAKLUH, UX WHTETPUPOBAHUE.
Kunerndeckue KpuBble [UIsl KaXAOro M3 pearupyromux BemecTB. llociaenoBarenbHble peakuuu 1-ro
nopsiaka. Cucrema auddepeHIHaTbHbIX ypaBHEHUH, ONMCBHIBAIONIMX KHUHETUKY IOCIIEeI0BATEIbHBIX
peakuuii. Kunetndeckue ypaBHEHMs M KMHETHMYECKHE KDHUBBIE I BCEX YYaCTHMKOB peakuuu. Bpems
JOCTHKEHUSI MaKCHUMAJIbHOM KOHLEHTpAalUH IIPOMEXYTOYHOI'O BEILECTBA. 3aBUCUMOCTb MaKCHUMAalIbHOU
KOHLICHTpALlUU IPOMEXYTOYHOIO0 BEUIECTBA OT COOTHOILIEHUsS KOHCTAaHT CKOPOCTEM OTIEIbHBIX CTaIui
NOCIIEA0BATENbHON peakuuu. [IpuHIMI TMMATHPYIOIEN CTaAUK NIOCIEN0BATEIbHON XUMUYECKON PEaKLIUH.
CranuoHapHBIi  PEXHUM TNPOTEKAHUS IOCIENOBATENbHBIX peakiuil. MeToq  KBa3MCTalMOHAPHBIX
KOHIIEHTpauuii, ob6iacTe NpUMeHeHUs. BiusHue TemmepaTypbl Ha CKOPOCTb XHUMHUYECKOW pEaKIMH,
npubimxkenHoe npaswio Bant-I'odda. YpaBHenue Appenunyca B auddepeHIHaabHOl U UHTErpabHOM
dopme. OddexkTuBHAas HHEPrus aKTUBALUMM U IPEIIKCIOHCHUUAIbHBI MHOXHUTENIb, METOJbl HX
OIPENEICHUS U3 DKCIIEPUMEHTAJIBHBIX JIAHHBIX.

7.2. Teopuu XUuMUYECKON KMHETUKHU

Teopus aktuBHbIX (OuHapHBIX) coynaperuii (TAC). CKoOpocTh peakiiu Kak YUCIIO CTOJIKHOBEHUU
aKTUBHBIX MOJIEKYJ B €IMHULY BpeMeHU. KoHcTraHTa ckopocTu OMMoONEeKyasipHOM peakuuu. dusnyeckuit
CMBICI MPEAIKCIOHEHUUAIbHOIO MHOMUTENSI W HHEPruM aKTHBAllMM B paMKaX TEOPUU aKTUBHBIX
coynapenuii. Crepuueckuil GpakTop, HEOOXOAUMOCTh €ro BBEIECHUS B KHHETUYECKOE YPABHEHUE PEaKIUH.
JlocToMHCTBAa M HENOCTAaTKM TEOPUHM AKTUBHBIX COyJApeHHHA. MeXaHu3M MOHOMOJIEKYJISIPHBIX T'a30BBIX
peakuuii B pamkax TAC, cxema Jlungemana. VcronkoBaHue TNpUYMH HW3MEHEHUS IOpAJKA
MOHOMOJIEKYJISIPHOW pEaKIUK [IPA U3MEHEHUH JaBJICHUS.

Teopuss mepexonHoro coctosiHus (aktuBupoBaHHoro kommiekca) (TIIC umu TAK). OcHoBHbIE
nosoxkeHuss TIIC, kuHermueckass cxema peakiuu. [loBEepXHOCTh MOTEHLMAIBHOW SHEPruu, KOOpAHMHATA
peakuuy, MyThb peakuuu. AKTMBUPOBAaHHBIM KOMIUIEKC M €r0 CBOMCTBA, UCTHHHAS JHEPrUsl aKTHUBALUU.
CKopocTh peakuy — CKOPOCTh paciaja akKTUBUPOBAHHOIO KOMILIEKCA (CKOPOCTh €ro MPOXO0XKIAECHUS dYepes
notreHIMaIbHbI Oapbep). KBasurepmoannamuueckas ¢opma ypaBHeHus TIIC, sHTambnus U 3HTpoNus
aKTUBALlUM, TPAHCMHCCUOHHBIA Ko3QduiueHt. CBs3p SHTAJIbNMM aKTUBAUMU C 3P EeKTUBHON
(9KCIIEpUMEHTAILHOM ) SHEpruel aKTUBALUU.

7.3. ®OTOXMMHUYECKHE U LIETTHbIE PEeaKLIUU

@DOTOXMMHUYECKHE  pEaklUud, TEepBUYHbIE UM  BTOPUYHBIE  (POTOXMMHYECKHE  MPOILECCHI.
®oroaucconmanmst U (oronus. Poropusznyeckue (J1€3aKTUBALMOHHBIE) MPOLECChl MPU MOMIONMIEHUH
u3nydeHus. 3akoHsl poroxumuu: I'porryca-/penepa u Diinmrelina-1lItapka. Kantoslil Beixoa. Kunernka
MPOIIECCOB,  MPOUCXOIAIMMX €  ydacTueM  (OTOBO3OYKIEHHBIX  MOJeKyl.  CeHCHOMIU3aTOpHI,
CencubunmsupoBanHble GoToxuMudeckue peakiuu. OCHOBHBIE pa3iMyus peakuuid ¢ POTOXMMHUYECKUM H
TEPMHUECKUM MHUIUUpOoBaHUEM. DOTOXUMHUUECKHE MTPOLIECCH B aTMocpepe, POTOCHHTES.

Lenusle peakuuu. IIpumepsl peaxiuii, NpoTEKarOMUX MO LEeNHOMY MexaHu3My. OcoOGeHHOCTH U
OCHOBHBIE CTaJIMU LIETIHBIX peakuuid. MexaHu3Mbl 3apoK/IeHus, pa3BUTUs U oOpbIBa Lenei. JInHelHbl u
KBaJ[paTUYHBIA OOpBIB Lieneil. 3BeHo Lenu, JyuHa Lenu. Hepa3BeTBieHHblE M pa3BETBICHHBIC IIEMHBIE
peakuuu. KuHeTnka Hepa3BETBIEHHBIX LENMHBIX peakuuid. CTaauu pa3BETBICHHON LIEMHON peakiuu.
BeposiTHOCTh 00pBIBa M pa3BeTBIEHHs Lenu. Pa3BuTHe pa3BETBICHHBIX IEMHBIX pPEAKLUil BO BPEMEHH,
CTallOHApHBI M HECTAllMOHAPHBIM pEXUMBI TeueHUs peakuuu. [IpenenbHble sSBIECHUS B Pa3BETBIEHHBIX
peakuuax. HwkHuit M BepxHHMH mpenensl BocljlaMeHeHHs (B3pbiBa) LenmHod peakiuu. IlomxyoctpoB
BOCIUJIAMEHEHUSI.

Pasznen 8. Karanms

['oMOreHHsIi ¥ reTeporeHHbl KaTtainu3. ABToKaTan3. OCHOBHBIE 3aKOHOMEPHOCTH KATATUTUYECKHUX
peakuuil. BausHue katanu3aropa Ha TEPMOJMHAMUYECKHE M KHHETHYECKHE XapPAKTEPUCTUKA XUMHUYECKHX
peakiuii.  CeneKkTMBHOCTh  JEUCTBHA  Kataims3aTopa. KaramuTudeckas  aKTHMBHOCTb,  yJAEJIbHAs
KaTaJUTHYECKasl aKTUBHOCTb. ['oMoreHHbIi katanu3. CIUTHBIN U pa3JelIbHbII MEXAaHU3MBbI KaTATUTHYECKUX
peakuuid, HSHEpPreTUYecKHue JuarpaMMbl B3aUMOJIEHCTBUS pEareHToB ¢ KaTaiuzaropoM. OOwmmii u
cneun(UYeckuii  KUCIOTHO-OCHOBHBIM  KaTanu3. O¢QeKTHUBHas KOHCTaHTa CKOPOCTH  peakiuH,
KAaTaJIN3UPYEMOM BEIECTBAMHU C KUCIOTHO-OCHOBHBIMU CBOMCTBaMU. KatanuTuyeckne KOHCTAHTBI CKOPOCTH
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peakuuu. I'ereporennslil karann3. CKOPOCTh M€TEPOr€HHO-KATAIUTUYECKOW peakuu. THUIBbI T€TepOreHHbIX
KaTaJnu3aTopoB. 3aKOH JCUCTBYIOIIMX TMOBEpXHOCTeH. Ponp amcopOumu B TETEPOreHHOM IIpollecce.
Kunernka rereporeHHO-KaTAIMTHYECKUX peakuui, He JuMuTHpyeMblx muddysueit. OtpaBnenue
KaTaJn3aToOpoB.

4. O0beM y4eOHOH JUCHHUILJIMHBI

Beero Cemectp
Bun yaeOHO# paboThI > 6
3 Axan. 3 Axan. 3E Axan.
q, q, q,
OO611ast TpPyA0€MKOCTh JTUCITUTUTHHBI 14 504 7 252 7 252
KonTakTHasi padoTa — ay1uTOpHBIE 5,34 192 2,67 9% 2,67 96
3aHATHSA:
Jlexiun 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
JlabopaTopHsie padoTsl (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTejibHasi padoTa 240 3,33 120 3,33 120
IToaroroBka K J1abopaTopHbIM paboTam 102 60 42
KoHTakTHas camocTosiTellbHast paboTa 6,66 - - -
CaMocTosTenbHOE U3yUeHUE Pa3/IesioB 3,33 3,33
138 60 78
JIACIIUIITNHBI
Buabl KOHTPOJIA:
IK3aMeH 2 72 1 36 1 36
KonraktHas paboTa — MpOMEKyTOYHAS 0.8 0.4 0.4
aTTecTalys 2 1 1
[ToaroToBKa K 9K3aMeHy 71,2 35,6 35,6
Bujg uTOroBOro KOHTPOJIS: JK3aMeH JK3aMeH
Beero Cemectp
Bun yuebnoii paboTbl > 6
3E Actp. 3E Acrtp. 3F Acrp.
q, q, q,
OO6m1ast TpyA0EMKOCTh JTUCITUTUIMHBI 14 378 7 189 7 189
KonrakTHas padora — ayiuTopHbBIE 5,34 144 267 72 267 72
3aHATHS:
Jlexun 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
Jlaboparopubie paboTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padora 180 3,33 90 3,33 90
[ToxroroBka K 1a00paTOpHBIM paboTam 76,5 45 31,5
KonTakTHas camocrosiTenbHas paboTa 6,66 - 333 - 333 -
CaMocTosTeTIbHOE U3YUCHUE Pa3/IeioB 1035 45 585
JIACIIUILTUHBI
Buabl KOHTPOJIA:
OK3aMeH 2 54 1 27 1 27
KonTaktHas paboTa — mMpoOMEKyTOUHAS 0.6 0.3 0.3
aTTecTanus 2 1 1
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7
Bua uTOroBOro KOHTpOJIs: IK3aMeH IK3aMeH
AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIIMHbBI
«Konjiongnass XuMus»
1 Heapr aucuumiIuHbl — 1puobpereHue oOyyaronmucs 0a30BbIX 3HaHMM B 00JacTH
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TEPMOJMHAMMKYN NOBEPXHOCTHBIX SIBJIEHUM M CBOMCTB JUCHEPCHBIX CUCTEM M MOJIYYEHHE YMEHUH B 4acTu
WCIIOJIb30BAHNS ASTUX 3HAHUM NpPH HCCIEAOBAaHUM, NPOCKTHUPOBAHWH U CO3JAAHUU PEATBHBIX CHUCTEM,
SIBJISIFOLIMXCS B OOJIBIIMHCTBE CIIY4aeB AUCIEPCHBIMHU.

2 B pe3yJbTaTe H3yYeHHUS TUCHUILUIUHBI 00yYAIOIIUICA T0JIKEH

Obnadamys CleAyOMKUMI KOMIIETEHIIMAMHU M HHAUKATOPAMH UX TOCTHUIKCHUS:

OIlIK-1.4, OIIK-1.8, OIIK-1.11.
3uamo:
- IPU3HAKU OOBEKTOB KOJIJIOUTHOW XUMHUH U UX KIIACCU(DUKALIUIO.
- OCHOBHBIC TMOHSTHS M COOTHOILICHUS TEPMOJMHAMUKH TOBEPXHOCTHBIX SBJICHHUH (TEPMOIAMHAMMKA
IOBEPXHOCTHOIO  CJIOS;  aAre3usi, CMauMBaHME W  pAaCTEKaHWE JKUJIKOCTEM; JTUCHEPCHOCTb U
TEPMOJMHAMHYECKHE CBOICTBA TeJ; aIcOPOIMs Ta30B U MapoB, aICOPOIUS U3 PACTBOPOB).
- OCHOBHBIE Teopur (HPU3MIECKOH a1copOIuu.
- OCHOBHBI€ MPEJICTABICHUS O CTPOCHUU JABOMHOIO 3JIEKTPUUECKOTO CJO0SI; MPUPOY JIEKTPOKMHETHYECKOTO
NOTEHLIMala; OCHOBHBIE 3JIEKTPOKUHETUUECKUE SBJICHUS.
- yClIOBUS NpUMEHHUMOCTH 3akoHa C(CrTokca; 3akoH OHHITENiHAa — (CMOJIYXOBCKOr0, T'MIICOMETPUYECKOE
ypaBHeHnue Jlamaca.
- IPUPOAY CEIMMEHTALIMOHHOW U arperaTMBHON yCTOMYMBOCTH; OCHOBHBIE CBOMCTBa pacTtBopoB IIAB kax
TMO(QUIBHBIX CHCTEM; OCHOBHBIE moyiokeHust Teopu JJIDO; mpuumHel U 0COOEHHOCTH OBICTPOH H
MEJUIEHHOM KOAryJisliM, KOHIIEHTPALIMOHHON U HEUTPAIU3allMOHHON KOAryJIsLHH.
- TUOBI CTPYKTYP, BO3HHMKAIOIIUE B JHUCIEPCHBIX CHCTEMaX, NPUYMHBI M YCIOBHS HX OOpa3oBaHUS;
KJIaCCU(UKALIMIO JUCTIEPCHBIX CUCTEM IO X PEOJIOTMYECKUM CBOMCTBAM.
Ymemos:
- pacCUMTHIBaTh NapaMETPbl, KOTOPBIMHU XaPAKTEPU3YIOT TUCIIEPCHOCTD.
- MPOBOJUTH PACUYEThl C HCIIOJI30BAHMEM OCHOBHBIX COOTHOLIEHUN TEPMOJMHAMUKU IMOBEPXHOCTHBIX
SIBJICHUU.
- pacCUUTHIBaTh OCHOBHBIE XapaKTEPUCTUKU MTOPUCTOM CTPYKTYPBHI.
-  pacCcuuThIBaTh BEJIMYMHY JJIEKTPOKMHETUYECKOIO TMOTEHLHANa [0 JaHHBIM 3JIEKTpoOocMoOca U
atekTpodopesa.
- PacCUUTHIBATh UHTETPAIbHYIO U AU PEepeHLInaTbHYI0 KPUBbIE pACIPECICHNUS YaCTHUII [0 pa3Mepam.
- pacCUMTHIBaTh U AHAIU3UPOBATh MOTEHIMAIbHBIE KPUBbIE TAPHOTO B3aUMO/IEUCTBUS YaCTHII.
- pacCUUTBIBATh U U3MEPSATH BA3KOCTH AUCIIEPCHBIX CHCTEM.
Bnaoemu:
- IPEICTABICHUSIMH O POJIM TOBEPXHOCTHBIX SIBJICHUH U JUCIIEPCHBIX CUCTEM B TEXHUKE U ITPUPOJIE.
- METOJIaMU U3MEPEHHS TOBEPXHOCTHOTO HATSKEHUSI, KpaeBOro yrIJa.
- 3HaHUSIMH O METO0J1aX U3MEPEHUs aJICOPOLIUU U yeIbHOM MOBEPXHOCTH.
- 3HAaHUSIMH 00 YCIIOBUSIX MPUMEHUMOCTHU ypaBHEHUS [ enbmronbia — CMOTyXOBCKOTO;
- METOJIaMU OIIPEAEIEHUS JIEKTPOKMHETUUECKOTO ITOTEHIHATIA.
- METOJIOM CEIMMEHTAIIMIOHHOTO aHAJN3a.
- METOZIaMH OIpeJIeNIEHUS] KPUTUUECKOM KOHIIEHTPALlUU MHULIENI000pa30BaHus;
- METOJIaMH UCCIIEJIOBAHUSI KHHETUKH KOATyJISIIUU.
- METOJIaMU U3MEPEHMS U aHAIN3a KPUBBIX TEUEHUS.

3 Kpartkoe conep:kanue JMCHUIIIHHbI

Paznien 1. [lpeamer ¥ npu3HaKy 0OBEKTOB KOJJIOUTHON XUMHUH

Konnmounnas XuMus - Hayka O TMOBEPXHOCTHBIX SIBJICHMSIX M AMCIEPCHBIX cucTemax. OCHOBHbIE
MOBEPXHOCTHBIE SBJICHUS: aJire3usi 1 CMauyMBaHHUe, KalWUIIPHOCTD, aCOPOIIHs, SJEKTPUUECKUE ABICHUS Ha
MOBEPXHOCTAX U JIp.

OcHOBHBIE TPU3HAKH JUCHEPCHBIX CHUCTEM - TE€TEPOr€HHOCTh M JUCHEPCHOCTH; IMOBEPXHOCTHAsS
SHEpPrus; KOJUYECTBEHHBIE XapaKTEPUCTUKH AucrepcHOCTH. Kraccudukamus IUCHEPCHBIX CUCTEM IIO
arperaTHOMy  COCTOSIHMIO  JAMcliepcHOM  ¢a3pl W jaucnepcuoHHod  cpeabl.  Kiaccuduxanums
CBOOOHOMCIIEPCHBIX CUCTEM IO pa3MepaM YacTHIl U M0 B3aUMOAECHCTBUIO MEX]y TUCIIEPCUOHHON cpeaoit
U aucnepcHoi (a3oil. Posb MOBEpXHOCTHBIX SIBIEHUH M TUCTIEPCHBIX CUCTEM B IPUPOAE, TPOMBIIIIICHHOCTH
U, B YaCTHOCTHU, XUMUYECKON TEXHOJIOTHH.

Pasnen 2. TepmomHaMyKa NOBEPXHOCTHBIX SIBICHUN
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OOm1ast XxapakTepUCTHKA ITOBEPXHOCTHOU sHepruu. [loBepxHOCTHAS SHEprUs B 00IIeM ypaBHEHUHU 1-TO
W 2-TO Hayay TepMoAuWHAMUKH. [loBepXHOCTHOE HATsDKEHHME Kak Mepa dHepruu [mbb6ca mexdazHou
noBepxHOCTH. [IOBEepXHOCTHOE HATSKEHHE - XapaKTepUCTHKAa MPHUPOIBI CONpUKacarommxcs (a3 M ux
B3auMoieicTBUsA. CBOMCTBA MOBEPXHOCTEH KUIKUX M TBEPIBIX Tel. YpaBHeHHe [ mbOca-I"enpMromnbia aist
BHYTPEHHEN yJeNbHOM IOBEPXHOCTHOM 5SHEpruu (IOJHOM IOBEPXHOCTHOM JHEPruM). 3aBUCUMOCTH
JHEPreTUYECKHUX MapaMeTpoB MOBEPXHOCTU OT TemmepaTypsl. [Ipoiiecchl caMOnpon3BOIBHOTO YMEHbBIICHUS
IIOBEPXHOCTHOM YHEPTUU.

AncopOuus U MOBepXHOCTHOE HaTskeHHe. CBsA3b BENMYMHBI aJCOPOLUU C MapaMeTpaMu CUCTEMBbI:
U30TepMa, U30MHUKHA U u3ocTepa aacopouuu. Meron nzoeiTkoB ['n60ca. dyHnaMeHTanbHOE a1cOPOLIMOHHOE
ypaBHenue ['mb0ca. 'ubOcoBckas ancopbums. YacTHoe BeIpakeHue ypaBHeHusi [ nO6ca. IToBepxHOCTHO-
AKTUBHBIE U TOBEPXHOCTHO-MHAKTUBHBIC BEIIECTBA.

Anresus, cMauyMBaHHME W pacTeKaHWe KUAKOCTeH. Anre3us u koresus. [Ipupona cunm mexdasHoro
B3aUMOJICUCTBUA. YpaBHeHue J[ronpe s padoTel aare3mu. CMaunBaHue W KpaeBod yros. 3akoH HOHra.
CBsi3p paboTHl aare3un ¢ KpaeBbiM yrioMm (ypaBHenue J[ronpe-lOnra). Jlnodunbable u nuodoOHbIE
MOBEPXHOCTU. MeTo/bl ONpeeseHUs] KpaeBbIX YIJIOB. BiMsiHue moBepXHOCTHO-aKTUBHBIX BeulecTB (ITAB)
Ha cMaumBaHue. Pactekanue xuakocreid. Koaddunuent pacrekanus mo ['apkuncy. Dddext Mapanronu.
MexdazHoe HaATsDKEHHE HA TPaHUIE MEX]Yy B3aWMHO-HACHIIICHHBIMH JKUJIKOCTSIMU U MPaBHIIO AHTOHOBA.
[IpakTnueckoe 3HaUEHUE aAre3UN, CMAaYMBaHUS U PACTEKaHUSI.

JucnepcHocTh U TepMoauHamMuueckue cBoiictBa Ten. [IpaBuno ¢a3z ['mbbca u aucnepcHOCTD.
BiusiHue kpuBH3HBI TOBEPXHOCTH HA BHYTpeHHee AaBieHue Ten (ypaBHenue Jlammaca). [loBepxHocTHas
sHeprusi U paBHOBecHbIe (popmbl Ten. [lpunnun ['m66ca-Kropu. 3akon Bynbda. Kanumispueie sBieHus
(ypaBHenue JKiopeHa), UX poJib B MPUPOJE U TEXHOJOIMH. MeTonbl OINpeAeseHUs] MOBEPXHOCTHOTO
HATSDKEHUS. 3aBUCUMOCTh TEPMOJUHAMUYECKON PEeaKIIMOHHOW CIIOCOOHOCTH OT JUCIEPCHOCTU. Y paBHEHUE
KenbBuHa. BnusiHue aucrnepcHOCTM Ha PAacTBOPUMOCTh, KOHCTAHTY PAaBHOBECUS XMMHUYECKOM DPEaKIMH,
TeMIeparypy ¢a3zoBoro nepexoza.

[TosiyueHue QUCHEpPCHBIX cucTeM. Metoasl aucneprupoBaHus. YpaBHeHue PeOunpepa ans paOoTsl
JTUCTICPTHPOBAaHUs. AJICOPOIIMOHHOE TMOHWKeHHe mpoyHocTH (dddekr PeOunmepa). ['omoreHHas wu
reTeporeHHas KonjaeHcanus. MeractaOuinbHoe coctosiHue. DHeprus I mo0ca oOpazoBaHus 3apo/IbIIa HOBOH
da3pl, KpuUTHYECKUW paguyc 3apoabima. JIBe crtaauu oOpazoBaHuss HOBOW (a3pl. CBSI3b KHUHETUKHU
o0pa3oBaHMs HOBOW (pa3bl C MEpEChIIEHUEM. YTIpaBlieHNnEe JUCIEPCHOCTHIO IPU TOMOTEHHONW KOHJICHCAIIUH.
[TpuMmeps! mosryyeHus JUCTIEPCHBIX CHCTEM METoaMH (pU3MYECKOH M XUMUYECKON KOHJIEHCALIUH.

Paznen 3. AncopOnnoHHbIe paBHOBECHS

Knaccudukanus mexannsmoB aacopOiuu (pusmdeckas aacopOuus, XxeMocopOouus 1 HOHOOOMEHHas
ancop6must). Ilpupoma amcopOuuoHHBIX cuia. OcoOeHHOCTH cocTaBisomUX cuil  Ban-gep-Baanbca
(OpHEeHTALMOHHBIX, UHIYKIIMOHHBIX U TUCIEPCUOHHBIX) MPU aAcOpOLUH. YpaBHEHUE A NOTEHIMAIbHON
SHEPTUU B3aUMOJEHUCTBUS aTOMa (MOJIEKYJIbI) C TOBEPXHOCTBIO TENa.

AncopOius Tra3oB W NAapoB Ha OJHOPOAHOM MOBEPXHOCTH. 3aKkOH ['eHpu. YpaBHEHHE H30TEPMbI
MOHOMOJIEKYJISIpHON ancopbuuu Jlenrmioopa u ero ananu3. OnpeneneHue KOHCTaHT ATOrO ypaBHEHUS
(muueliHas ¢opma ypaBHeHus Jlenrmiopa). YpaBHenue @peiitHmnuxa. Teopuss mNOAMMONIEKYISIPHOR
ancop6muu bpynayapa, Ommera, Temnepa (BOT), ypaBHeHUE n30TepMBI afcopOIuu, ero aHanu3. Jlnnenas
¢dopma ypaBHenus BOT u pacuet ero koHcTanT. OnpeeneHue yaeabHol moBepxHocTu MetogoM bOT.

AJcopOuus ra30B U IapoB Ha MOPUCTBIX Marepuanax. KoinyecTBeHHbIE XapaKTEPUCTUKK MOPUCTHIX
matepuaiioB. IlopucTeie Tena KOPIYCKYJISPHOW, KPUCTAIUIMYECKOW M TI'yOuyaTOM CTPYKTYphl, METOJBI HX
nonyuenus. Knaccuduxarms nop no JlyOuHuHy U ee B3aMMOCBSI3b C TEOPUSIMU a/ICOPOIIUH.

Teopuss kanmwuIsApHOM  KOHAeHcauuu. KanwuisspHO-KOHAEHCAlMOHHBIA  rucrtepesuc. Pacuer
MHTETpaIbHON U b depeHInanbHOM KpUBBIX pacipesiesieHus o0bema mop 1o pasmepam.

OcobeHHOCTH aacopOLMU Ha MUKPOIOPUCTBIX Marepuanax. [lorenumansHas Tteopus IlonsHu.
ANCOpOLIMOHHBIA MOTEHIMA. XapaKkTepucTuieckas KpuBasi ajgcopouuu. TemneparypHas UHBapUaHTHOCTh
U apPUHHOCTH XapakTepUCTUYECKHX KpHBBIX. O00OIIeHHOEe ypaBHeHHE TeopuH JlyOMHHMHA 0OBEMHOTO
3al0JIHEHUsT MHKpPOIOp, YacTHBIE ciy4yau »53Toro ypaBHeHus (ypaBHeHue JlyOununa-PanymikeBuua).
AncopO1yst ra30B ¥ HApOB B XMMUYECKON TEXHOJIOTHH.

AncopOuMsl  NOBEpXHOCTHO-aKTHBHBIX  BellecTB. BiusHue cTpoeHuss Monekyn IIAB  nHa
MOBEPXHOCTHYIO AaKTUBHOCTh, mpaBmiio /[liokio-TpayOe. 3aBHCHMOCTh MOBEPXHOCTHOI'O HATSXKEHHS OT
COCTaBa pacTBOpa MpH COOMIOAeHNN 3akoHa ['eHpu u ypaBHeHHs Jlenrmiopa. YpaBuenue lllumxkoBckoro.
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YpaBHEHUS COCTOSIHUS ra3000pa3HBIX MOBEPXHOCTHBIX (aICOPOLIMOHHBIX) IUIEHOK. THIBI OBEPXHOCTHBIX
IUICHOK U OIpe/ielieHre UX XapakTepucTuk. Becol Jlenrmiopa. @DaxkTopshl, ONpeAeNsIolnue arperaTHoe
COCTOSIHUE aJICOPOLMOHHBIX IUICHOK. OnpeseneHne CTpoeHus aJcOpOIMOHHOTO CIIOS U Pa3MEPOB MOJIEKYJT
[TAB.

Paznen 4. DnexkTpudecKkue sSBJICHUS Ha IOBEPXHOCTH

HBorinoit snexkrpuueckuii cinori (JIDC), mexanm3mbl oOpazoBanus JIDC. COOTHONIICHHS MEXKITY
NIEKTPUYECKUM  MOTEHIMAJIOM UM IIOBEPXHOCTHBIM  HaTsbkeHueM  (ypaBHeHus  Jlunmmana).
DNeKTpOKANMWUISIpHbIE KpUBbIE U onpeaenenre napamerpoB J13C 1o 3TUM KpUBBIM.

O6mme npencrasienust o Teopusix crpoenus JIC. Teopus ['yu — Uenmena. Ypasuenue Ilyaccona-
Bonbumana st iugdysnont wactu I9C u ero pemenue. Tommuua auddysHoro cinos u BIMsSHUE Ha HEe
pasnuyHbIX (GakTopoB. J[BoitHON snekTpudeckuid ciod mo Teopum lllTepHa, mepesapsika MOBEPXHOCTH.
[Tpumeps! oopazoanus A2C. Muneisl 1 UX CTpOCHHUE.

YeTbIpe BUJIA AIEKTPOKUHETUUECKHUX SBJICHUN. DIEKTPOKUHETUUECKHUI MOTEHI[MAN U BIMSHUE HA HETO
pa3nuuHbIX  (QakTopoB. YpaBHeHue [enpmronbia-CMOITYXOBCKOTO JJIsi CKOPOCTH TepeHoca TpHu
anekTpoocMoce u aiekTpodopese. DPdeKTbl, HE YUUTHIBAEMbIE ATHUM YpaBHEHUEM (IIOBEPXHOCTHAS
IPOBOJUMOCTB,  3JEKTPO(OpEeTHIecKOe TOPMOXKEHHE, penakcauoHHbI  d¢dekT). I[IpakTHueckoe
UCIIOJIb30BaHUE DJIEKTPOKMHETUUECKUX SIBICHUU.

Paznien 5. Kunetnyeckue CBOMCTBA AUCIEPCHBIX CUCTEM

OCHOBBI CeIMMEHTALIMOHHOTO aHanu3a. CBsA3b CKOPOCTU OCAXKICHHS YACTHUIL C UX Pa3MEpoM. Y CIIOBUS
coOmonenust 3akoHa Crokca. CeIMMEHTAIMOHHBIM aHaNu3 MOJIMIUCHEPCHbIX cucrteM. Kpubas
cenuMmeHTanuu. KpuBble pacmpeseneHuss 4YacTHI[ MO paadycaMm. OKCIEpPUMEHTaJbHble METOIbI B
CEIMMEHTALlMOHHOM aHaJIn3e.

MonekynsapHO-KHHETUYECKast npupoaa OpOYHOBCKOTO JIBUKECHUSI. CBs3b MEXAY
CPEIHEKBAIPATUYHBIM  CABHUTOM dacTHll H  Kodpduumentom auddysun (3akoH  DHHIITEHHA-
CMOIyXOBCKOIr0). DKClepuMEHTallbHas IMpoBepKa 3aKkoHa OiHITelHa-CMonmyxoBckoro. CreAcTBus u3
TEOpUU OPOYHOBCKOTO JIBFKCHUS.

CenumenTanoHHO-TM(G(HYy3MOHHOE pPAaBHOBECHE, TUIICOMETPUYECKHi 3akoH. CenuMeHTaIlMOHHAs
YCTOMYMBOCTD AUCIIEPCHBIX CUCTEM.

Paznien 6. ArperatuBHas yCTOMYHMBOCTD M KOATYJISIUS AUCTIEPCHBIX CHCTEM

OOmue BOHpOChl YCTOWYMBOCTH JUCHEPCHBIX cucteM. CeauMMEHTalMOHHass M arperaTUBHas
ycroifunBocTd cucteM. JlnopunbHble U 1M0GOOHBIE CUCTEMBI: CAaMONPOU3BOJIbHOE 00pa30oBaHUE OJHUX U
HeoOXxoauMocTh cTabunuzanuu Apyrux. Kpurepuit nuodunasHoctu cucrem o Pedunaepy-llykuny.

JInopunbHele nucnepcHsle cucteMbl. Knaccudukanus u oOmias XapakTepUCTHKa MOBEPXHOCTHO-
AaKTHBHBIX BEIIECTB. TepMoAMHAMUKA M MeXaHU3M MuIeimooopa3zoBanus. Crtpoenue wmuiemnn [1AB.
Comobmmmzanus. OCHOBHBIE (DaKTOPBI, BIUSIONINE HA KPUTUYECKYIO KOHIEHTPAIMIO MUIIEI000pa30BaHus
(KKM). Mertons! onpenenennst KKM. Ilpumenenue ITAB.

JInopoOHuble nucnepcHble cucteMbl. dakTopbl ycTouuBOCcTH JHMO(OOHBIX cucteM. beicTpas u
MeasieHHast koaryisius. Kuneruka koarynsuuu no CMonyxoBckomy. OmnpezieieHue CKOpOCTH U BpeMEHU
MIOJIOBUHHOW KOAryJISILMK. 3aBUCUMOCTD YHCJIA YAaCTHL] Pa3HOTO MOPSAKA OT BPEMEHH.

OcHoBHble nonoxkenust Teopun [epsiruna, Jlanmay, @epses, Osepoeka ([IJIDO). Packnunuparomiee
JABJICHUE U €r0 COCTABIAIOIIME. DJHEPrusl 3JEKTPOCTATUYECKOrO OTTAJIKHUBAHUSA TNPU B3aWMOJAEHCTBUU
cnabo3apsukeHHBIX ToBepxHocTed. Cuiibl M dHeprust npuTspkeHus. OOliee ypaBHEHHE [UIsl SHEPTuu
B3aUMOJICMCTBUSL  AUCHEPCHBIX 4acTull. [loTeHuManbHble KpPUBbIE B3aUMOJEHCTBHUSI  4YacTHUI[ B
MOHOCTAaOMIIM3UPOBAHHBIX JUCIEPCHBIX cHUcTeMax. [loTeHuuanbHBI Oapbep M €ro 3aBUCHUMOCTh OT
tonuHbel auddy3Horo cnos. Koarynsius B mepBoM W BTOpOM MHHHUMyMax. HelTpanmuzanuoHHas u
KOHIEHTpalnoHHas koaryssuus. [Topor 6eictpoit koarynsuuu. [lpasuno Hlyneue-I'apau. 3akon epsaruna.
Crabunuszanus JUCIEPCHBIX CHUCTEM BBICOKOMOJIEKYIsipHbIMH coenuHeHusMu (BMC) u ITAB. Metoas
OUHCTKHM TPOMBINUIEHHBIX M OBITOBBIX CTOKOB, OCHOBaHHbIE Ha M3MEHEHUM arperaTuBHON U
CEIMMEHTAlMOHHON YCTOMYNBOCTH TUCIIEPCHBIX CUCTEM.

Paznien 7. CTpykTypooOpa3oBaHHe U CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA AMCIIEPCHBIX CUCTEM

Tunel cTpyKTyp, O0Opa3syloluxcs B arperaTuBHO-YCTOMYMBBIX M arperaTUBHO-HEYCTOWYHBBIX
JTUCHEpPCHBIX cucTeMax. JKUIKOKPUCTAUIMYECKOE COCTOSHUE arperaTUBHO-YCTOWYUBBIX JAMCIIEPCHBIX
CHUCTEM.
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Bo3HnukHOBeHHE OOBEMHBIX CTPYKTYpP B arperaTMBHO-HEYCTOHYMBBIX (JIMOPOOHBIX) AMCIEPCHBIX
cucrteMax. B3auMocCBsI3p MEXAy BHIOM IOTEHIIMAIBLHON KPHUBOM B3aUMOJCHUCTBHS 4YacTUIl (IO TEOPUHU
JUI®O) um TunoM BO3HUKAKOIMX CTPYKTyp. KoaryislnoHHO-TUKCOTPONIHBIE M KOHJEHCAL[MOHHO-
KPUCTAJIM3AMOHHbIE CTPYKTYphl. [lepexon omHux cTpykTyp B apyrue. Teopus CTpyKTypooOpazoBaHUs
(pusuKo-xMMHUYECKass MEXaHUKA) KaK OCHOBA TOy4Y€HHS] HOBBIX MaTEPUAIIOB.

Peonornueckuit MeTo1 uccieqoBaHus 1ucnepcHbIX cucteM. OCHOBHBIE MOHSATHUS U UI€aJIbHbIE 3aKOHBI
peonorur. MoienupoBaHue pPEeOJIOrHUECKUX CBOMCTB Teil. Moaens MakcBemna, mojens KensBuna-doiirra,
MoJienp buHrama.

Knaccudukanus aucrnepcHbIX CUCTEM IO CTPYKTYpHO-MEXaHWYEeCKMM cBoiicTBaM. Hpl0TOHOBCKUE U
HEHBIOTOHOBCKHE XHUIKOCTU. IlceBmommacTuyeckiue W NWIaTAaHTHBIC JKUAKOCTH M TBEPAOOOpA3HbIC Telna.
Bs3K0OCTh )KMAKUX arperaTUBHO YCTOMYMBBIX JUCIEPCHBIX CUCTEM. YpaBHeHUs DiHmTeiHa, [IItayaunrepa,
Mapka-Kyna-XayBunka.  Peonormueckue  CBOWCTBAa  CTPYKTYPUPOBAaHHBIX  JKHIKOOOpa3HBIX |
TBEPA000PA3HBIX CUCTEM.

8. 3akiitoueHue

[ToBepxHOCTHBIE SIBJCHUS M AUCIIEPCHBIE CUCTEMBI B XUMUUECKON TexHojoruu. Kommonnnas xumus u

OXpaHa OKpYXarouleil cpeabl.

OO61ee KOJIMYECTBO Pa3AeIioB - 8.

4 O0beM y4eOHOI TUCHUILIMHBI — BCE BU/Ibl yueOHOU paboOThI, 3.€. U yachl AJis TaOIUIBl OepyTcs
u3 yuebHoro miana (YII) u PIT/I.

O0BbeM THCHUILINHEI
Bup yueOHoii padoThl Axax, | Acip.
3E
u. 4.
OO0mas Tpy10eMKOCTh THCIIHILTHHBI 5 180 135
KonrakTHasi pa6oTa — ayuTOPHbIE 3aHSITHSI: 1,79 64,4 48,3
Jlexuuu 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0 0 0
JlabopaTopHsie paboTsl (JIP) 0,89 32 24
CamocrosiTejibHasi padoTa 2,22 80 60
KonTakTHas camocTosiTenpHas paboTa - -
CamocTosTeIbHOE U3YYEHHUE Pa3/IesioB JUCIUIUTHHBI (TOArOTOBKA | 2,22 80 60
K J1a0opaTopHbIM paboTam)
Bua koHTpoOJIA:
JIK3aMeH 1,0 36 27
KoHTakTHas paboTa — MpOMeXyTOYHasl aTTeCTalHs 10 0,4 0,3
[ToaroToBKAa K dK3aMEHY. ' 35,6 26,7
Buja nTOroBoro KOHTpoOJIs: JK3aMeH

AHHOTanus padoyeil NPOrpaMmbl AU CHUIIIHHBI
«MaTemaTuka»
1. Heap aucuUNIMHbI - GOPMHUPOBAHHUE Y CTYJEHTOB CHCTEMbl OCHOBHBIX MOHSATUMN, UCTIOIB3YEMBIX
JUISL TIOCTPOEHUSI BAXKHEUIIMX MATEMATHYECKUX MOJIENIed M MaTEeMAaTHYeCKHMX METOJOB JJISI OMUCAHUS
PA3JIMYHBIX XUMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB.
2. B pe3yJbTaTe M3y4YeHUs] AUCHMILIMHBI 00y4ar0IMiiCs 0JIKEH:
Obaaoams CIeAYOIUMU KOMIIETCHIIUSAMU U MHAUKATOPAMHU UX JTIOCTHXKEHUS:
OIIK-2.1, OIIK-2.5, OIIK-2.9.
3uame:
— OCHOBHI Ju(pdepeHITnaNIbHOT0 U HHTErPaIbHOTO UCUHCIeHUS, MU depeHInaTbHBIX ypaBHEHUI
—  MaTeMaTHYECKUE TEOPUHU U METOJBI, JIEKAIKE B OCHOBE ITOCTPOCHUSI MATEMATUUECKUX MOJENEH;
—  OCHOBBI IPUMEHEHUSI MATEMATUYECKUX MOJEIEN U METOJOB.
Ymems:
—  BBIOMpaTh MATEMATUYECKHUE METOJIbI, TPUTOIHBIC JIJISl PEIICHUs] KOHKPETHOM 3a71a4H;
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—  HCIOJB30BaTh MAaTEMATUYECKUE TIOHATHS, METOJbI U MOJEIH JUIsl ONTMCAHUS Pa3JIMYHBIX ITPOLIECCOB;
- BBISBJIATh MATEMAaTHYECKUE 3aKOHOMEPHOCTH, JIEXKAINE B OCHOBE KOHKPETHBIX ITPOLIECCOB;

—  HCIIOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKOM 00pabOTKH JaHHBIX;

—  IPUMEHATh MaTEMaTHYECKHUE 3HAHMS HAa MEXIUCLUUIUIMHAPHOM YPOBHE.

Bnaodemu:

— ocHOBaMH  (pyHIaMEHTAJbHBIX  MAaTEMaTHUECKUX TEOpPUH W  HABBIKAMH  WCIOJb30BAHUS

MaTEMaTHYECKOI O anrapara;

—  METOJaMH CTaTUCTUYECKON 00pabOTKH MHPOPMAIIHH.

3. Kpartkoe cogep:xanue TUCUHMILIHHBI

1 CEMECTP

Beenenne. [Ipenmer u metonasl matemMaTuku. OnucaHue OCHOBHBIX pas3zenoB Kypca. CTpykTypa Kypca
Y IIpaBUjia PEUTUHIOBOM CUCTEMBI.

Paszgea 1. JiiemeHTHI are0phbl.

UucnoBsle MHOXeECTBa, KomIulekcHble yncaa. Onpenenurenu |l u 1l mopsaxos. Bekropsl: ocHOBHbIE
IIOHSATHS, CKaSIPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BEACHHS BEKTOPOB. AHAIUTHYECKas I€OMETPHS:
npsMas Ha IJIOCKOCTH, KpuBble |l mopsinka. Marpuubl: neHCTBHsS HajJ MaTpULIAMH, IPUBEICHHE K
CTyneHuaToMy Buay U Buay [aycca. Panr matpunsl. OGparHas marpuna. Teopema Kponekepa-Kamemnmu.
Pemienue cucreM nuHeHbIX anredpanyeckux ypaBHeHuil. CoOCTBEHHbIE Yncia U BeKTOpbl. KBagpaTuuHble
(dOopMBI.

Paspnen 2. ®ynkuus oaHoil nepemennoi. [lpexen pynxkuunu. HenpepbiBHOCTH QPyHKIMH.

Oynkaust. CriocoObl 3amanus QyHKOuH. OneMmeHTapHble (yHKiuu. [Ipemen ¢GyHKIMU B TOYKE.
OpnHocroponnue npenensl. Ilpengensl Ha OGeckoHeuyHOocTH. beckoHeyHO Maible M OECKOHEUHO OoublIMe
(GyHKIIMM, UX CBOMCTBA U B3aUMOCBA3b. OCHOBHBIE TEOPEMBI O Ipenenax. IlepBbiil 1 BTOpoii 3aMmeuaTesbHbIe
npezensl. HenpepplBHOCTh (DyHKIIMM B TOUKE M Ha mpoMexyTke. CBoiicTBa (yHKLUH, HENPEPHIBHBIX Ha
orpes3kax. Touku pa3pbiBa QYHKIMH U UX KITACCUPUKAIIHSL.

Pazpnen 3. ludppepennuanbHoe ucuuciaenne GyHKIUN 0JHON NepeMeHHOM.

[TpousBogHast (YHKIIUHU, €€ TEOMETPUYCCKHA M MEXaHUYCCKHI CMBICI. YpaBHEHHUS KacaTeIbHOU U
HopMmanu. IlpaBuna nuddepenuupoBanus. Tabmuna OCHOBHBIX NpOM3BOAHBIX. Juddepenuupyemocts
(GyHKIMU: OIpeneNeHnue, TEOPeMbl O CBS3M HEMpephIBHOCTH U aupdepeHrupyeMocTd (QYHKIHH U C
CyllecTBOBaHMEM Mpou3BoAHOH. [uddepennman ¢yHknuu: omnpenenenue, cpoiictsa. [IpousBoanas
cinoxknort ¢yHkuuu. OCHOBHBIE Teopembl nuddepennuranbHoro ucuuciaenus: Posmns, Jlarpamxka, Komm.
[TpaBuno Jlonurans (packpeiTue HeomnpeneneHHocTei). [Ipon3BoiHbIe BbICIIMX MOPAAKOB. MOHOTOHHOCTb
GyHKIMM: OIpenereHre, HeoOXOUMbIe U JIOCTaTOYHbIE YCIOBUS. ODKCTpPEeMyM (DYHKIMU: ONpEIEIICHUE,
HEOOXO/IMMBbIE U JIOCTaTOYHBIE YCIIOBHs. BBINYKIIOCTh, BOTHYTOCTh U TOYKHU Ieperuda rpadpuka GyHKIHU:
ornpezeneHusi, HeoOXOAUMbIE M JIOCTaTOYHbIE YCJOBMSI MX cyliecTBoBaHMs. OOIias cxema Hccel0BaHUs
(GyHKLUH, TOCTPOEHUE UX IPa(UKOB.

Pa3nea 4. UnterpanbHoe ucuuciaeHue GyHKIMU OJHOM NepeMeHHO.

[lepBooOpasznas ¢ynkuua. HeompeneneHHbId WHTETpal U ero cBoWcTBa. Ta0mMila OCHOBHBIX
UHTETpasioB. MeTo/lbl HHTErpUPOBAaHUSA: HEMOCPEICTBEHHOE HWHTETPUPOBAHUE, METOJ| IOACTaHOBKH,
UHTETPUPOBAaHUE I10 4YacTsAM, HMHTEIPUPOBAHME pALMOHAIBHBIX JApoOei, HMHTErpUpOBaHUE HEKOTOPHIX
UPPALMOHATIBHBIX U TPUTOHOMETpUYECKUX (QYHKIMH. OnpeneneHHbId HHTErpall, €ro IreoMeTpUyYecKuit
CMBICII, €ro cBoiicTBa. Teopema o cpenHem 3HaueHuu. @opmyna Herotona-JlelibHua. 3aMeHa iepeMeHHOi
U HMHTErpUPOBAaHUE [0 YaCTAM B OINpeAesIeHHOM HHTerpaje. Brruncienue muiomanei miockux ¢uryp u
00BbEeMOB Tel BpallleHHss C TOMOIIbIO ONpENeNIeHHOro uHTerpaina. HecoOCTBEHHbIE WHTETpalbl:
orpezieNieHus, CBOMCTBA, METObl BEIUNCIICHHUS.

2 CEMECTP

Paszpnen 5. {udppepenuuanbHoe ncunciaeHne GyHKUUil HECKOJIbKHX NePeMEHHbIX.

OyHKIUY IBYX U Oojiee epeMeHHbIX: OnpeeseHne, 001acTh ONpeeNeHus], 00JIacTh CyIeCTBOBAHUS,
reoMeTpuueckas WHTEpHpeTalus, JIMHUU YpPOBHS, M TMOBEpXHOCTH ypoBHs. Ilpeaen ¢yHKIuM B TOUKe.
YactHble Tpou3BOJHBIE (Ha mpuMmepe (YHKIMU JBYX NepeMeHHbIX). [uddepenuupyemocts (QyHKIMU:
onpezeneHue, cBA3b IUBepeHIIpPYyeMOCTH C HENpPEepPhIBHOCTBIO U € CYIIECTBOBAHHUEM YaCTHBIX
npou3BoHbIX. JloctaTounble ycnoBus auddepenuupyemoctd ¢pyHkuuu. AuddepeHunpyemMocTsb cnoxxHon
¢dbyHkuy, nonHas mnpousBonaHas. Juddepennman ¢(yHKIUM ABYX MEpEMEHHBIX, €r0 HWHBAPUAHTHOCTD.
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HuddepennmpoBanue yHKIUN OAHON U IBYX NEPEMEHHBIX, 3aJaHHON HEABHO. YacTHBIC MPOU3BOJHBIC U
nuddepeHranbl BEICIIMX MOPSIKOB. TeopemMa 0 paBeHCTBE CMEIIAaHHBIX MTPOU3BOIHBIX (11 GYHKITUU JIBYX
NEPEMEHHBIX). AHATUTHYECKH Npu3HaK mnonHoro auddepenunana. [IpomsBoaHas MO HaNpaBICHUIO:
onpenenenue, ¢opmyina Uil €e BbIYMCICHMS. ['paJueHT M ero cBoicTBa. DKCTpeMyMbl (YHKLIHHU JBYX
NEPEMEHHBIX: OMNpEeeNICHHs, HEOOXOOUMOE W JOCTAaTOYHOE YCJIOBUS CYIIECTBOBAHUS OSKCTPEMYyMaA.
VY CIIOBHBIM SKCTpEMyM: OIpe/esIeHHe, METO/Ibl HAXOKACHUS TOUEK YCIOBHOIO 3KCTpeMyMa (IpsMON MeTo.
U Metoa MHOXuTenei Jlarpamka). Hanbomnbinee u HanMeHblee 3HaYeHUsT (PYHKIMHM JBYX MEPEMEHHBIX B
3aMKHYTOH o0iactu.

Pa3znen 6. KpaTHble MHTErpabl.

JIBOWHOI MHTErpai: ONpeaeIeHUE, TEOMETPUUYECKHUI CMBICII, CBOMCTBA. TeopemMa O CpeTHEM 3HAYCHUU
JBOMHOIO MHTErpasia. Beuucienne JBOMHOrO MHTETpaja B JIEKapTOBOW CUCTEME KOOpAMHAT. Brruucienne
JBOMHOIO MHTErpaja B MOJSpHOM cucreMe koopauHaTr. Muterpan Oinepa - Ilyaccona. Ilpunoxenus
JIBOMHOTO MHTErpaa: BIYMCICHUE MJIOUIA U IUIOCKOW 00s1acTH, 00beMa LMIMHAPUYECKOTO Tella, IIOIaIH
IIOBEPXHOCTH, MAacChl IIJJACTUHKM C 3aJaHHOW IIJIOTHOCTHbIO, KOOPAMHAT LEHTPa TSYKECTH IUIACTUHKU.
TpoliHoi WHTErpal: onpeneiacHue, GU3NIECKUH U TEOMETPUIECKUN CMBICI, CBOWCTBA, TeOpeMa O CpeaHEM
3HAQYCHUM TPOMHOIO MHTErpaja. BeluMcieHne TPOWHOIO MHTErpajga B JEKapTOBOM CUCTEME KOOPAMHAT, B
LWIMHAPUYECKUX U ceprueckux koopauHatax. [IpunoxeHus TpoHHOro MHTErpajia: BbIUMCIEHHE 00beMa,
MAaccChl TeJla ¢ 33JJaHHOM IUIOTHOCTBIO, KOOPAMHAT LIEHTPA TAXKECTH TeJA.

Pa3nes 7. KpuBosinHeiiHbIe U IOBEPXHOCTHbIC HHTErPaJibl.

KpuBonuHelHbIii HHTETPAN 0 KOOpAUHATAM: ONpeAeieHne, (PU3NYECKH CMBICI, CBOWCTBA. Brruucienue
KPUBOJIMHENHHOro MHTerpana. @opmyna i BBIYUCICHUS paObOThl NP MEPEMEIEHUN MaTepUabHOW TOUKH
B CHJIOBOM II0JIE BJIOJIb HEKOTOpOro mytd. @opmyia ['puHa a1 BBIYMCIEHUS KPUBOJMHEHHOIO MHTErpaa
0 3aMKHYTOMY KOHTYpy. He3aBMCHMMOCTh KpHMBOJIMHEHMHOIO MHTErpaja OT IIyTH HWHTETPUPOBAHUA:
HEO0OXOMMOE U JOCTaTOYHOE YCJIOBHME HE3aBUCHUMOCTHU, KpUTEpU HezaBUcUMOCTH. [loTeHIManpHoe mnosie,
HOTeHIMaIbHas (QYHKIMS U €€ BblYMCIIeHHe. Bbruncienne KpuBOJIMHEHHOro HHTErpaja, He 3aBUCAIIErO OT
nyTH WHTErpupoBaHus. [IOBEpXHOCTHBIN HMHTErpai: ompejaeicHue, (U3NYECKUH CMBICH, BBIYMCICHUE B
JeKapToBoH cucreMe koopauHar. Teopema ["aycca-Octporpanckoro. @opmyna Crokca.
3 CEMECTP

Paspnen 8. ludpepennuaibabie ypaBHeHHs NEPBOI0 MOPSAKA.

JuddepeHunanbHble ypaBHEHUS: OIpeNeeHHe, IMOPSJIOK, PELIEHHE, TeOpeMa CYIIECTBOBAaHUS U
€IMHCTBEHHOCTH pemieHus. 3amgada Komm. JluddepeHunanbHple ypaBHEHUS C  pa3AesIFOIIUMUCS
nepeMeHHbIMH. OJHOpOJHBIE ypaBHEHHUs |-To mopsnaka: ompeneleHne M METoA pelleHus. JluHelHble
ypaBHEHMs |-To mopsiaka: onpenaesieHue U MeTO pellleHus. YpaBHEeHUs: bepHy/um: onpeaenaeHne U MeTo
pemenus. uddepenunansupie ypaBHEHHS B MOJIHBIX TudepeHnmanax: onpeaeieHue 1 METoI perieHusl.
WHTerpupyromuii MHOXKHTENb: OINpe/eieHne, CBEJACHHWE K YPaBHEHHIO B MOJHBIX AuddepeHnuanrax c
MOMOIIbI0 UHTETPUPYIOIIETO MHOXKUTEJSL.

Pa3nen 9. luddepennnanbabie ypaBHEHHsS] BTOPOT0 MOPS/AKA.

JuddepeHnunanbHble ypaBHEHHs BTOPOTO MOPSKa, AOMYCKAIOUINe OHKEeHHE opsaka. JInnelnsle
Qg depeHIaIbHbIe YpaBHEHUS BTOPOTO MOPSJIKA: ONpeielIeHUe, OTHOPOIHbIE M HEOTHOPOIHbIE JINHEHHbIE
ypaBHeHus. CBoiicTBa pemeHuid. JIuneliHas He3aBucuUMOCTh (yHKUMN. Onpenenurens BpoHckoro u ero
cBoiicTBa. TeopeMbl O CTPYKType OOLIMX pelIeHHH JIMHEHHBIX OAHOPOAHBIX U JIMHEHHBIX HEOJHOPOIHBIX
muddepeHIMaNbHBIX ypaBHEHUN BTOporo nopsaka. dyHaamMeHTadbHas CUCTEMa pEIIeHUH JMHEHHOro
OJTHOPOJHOTO  Tu(QEpeHINaTbHOrO  YpaBHEHUs  BTOporo  mopsiaka. JluHeliHele — OZHOpPOJHBIE
muddepeHIManbHble YPaBHEHHsI BTOPOTO MOPSAJIKa ¢ MOCTOSHHBIMU KO3 dullneHTaMu: MeToj Disepa ais
peleHus 3TuX ypaBHeHu#. JIuneitHble HeoqHOpOAHbIe AU depeHnnanbHble YpaBHEHUS! BTOPOTO TOPSIIKA C
MOCTOSTHHBIMU K03((ulleHTaMU: METO] 10/100pa YaCTHOTO PELIeHMs 3TOr0 YpaBHEHUS C MPaBOW 4YacThIO
CHELMaTbHOTO BUAA M METOJ BapHallUM IPOU3BOJIBHBIX MOCTOSHHBIX. JIuHeiHble nuddepeHunanbHbe
ypaBHEHUSA N-TO TOpSAIKA: CBOICTBA pELICHHH, TEOPEMbl O CTPYKType OOILEro pemeHus. AJITOpUTM
MOCTPOEHUS OOIIEro pelIeHus: JTUHEHHOro AudQepeHnanbHOro ypaBHeHHs N-To MOPsIKA C MOCTOSTHHBIMU
KO3 UIIMEeHTaMH.

Paznen 10. Cuctemsl 1udepeHINATBHBIX YPABHCHHU .

Cucrempl JNMHEWHBIX AUPPEpEeHLUUANbHBIX YpPaBHEHUN TMEpBOTO TMOpSJIKA, pELUIEHHE METOJI0M
uckmoueHus. CucrtemMsl JMHEHHBIX TU(PEepeHIINaIbHbBIX YPaBHEHHH MMEPBOro MOpsiKa, METOJ BapHaluu
MPOU3BOJBHBIX TMOCTOSIHHBIX. CHCTeMbl JIMHEHHBIX OJHOPOAHBIX YpaBHEHHUH MEpPBOro IMOpsJKa C
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NOCTOSHHBIMU  Kod¢¢uimentamu,  meron  Oitmepa.  CucreMbl  JUHEWHBIX  HEOJHOPOIHBIX
nudepeHIATBHBIX YPABHEHUH C MTOCTOSTHHBIMH KO3 QUITUCHTAMH.

Pa3nea 11. YncnoBble 1 pyHKIMOHAJIBHBIE PSIbI.

UYucnoBsie psiibl: OCHOBHBIE MOHATHSA, CXOUMOCTh psiia. HeoOXoMuMbIi mpu3HaK CXOAMMOCTH PAJa.
CpolicTBa cxoasmuxcst psaoB. JlocrarouHble NPU3HAKM CXOJUMOCTU 3HAKOIOJOKUTENbHBIX PSI/IOB:
MHTETpalibHbIN npu3Hak Koiw; npu3Haku cpaBHEHUs psiioB; npusHak Jlamambepa; pagukaibHbIA MpU3HAK
Komm. Psaper Jlupuxie. 3HakodepeAyromuiics psa: onpeneneHue, npusHak JleiiOHuma. AOcComoTHAs U
YCIOBHAS CXOAMMOCTh 3HAKONEPEMEHHbIX psAaoB. DyHKIUOHANBHBIE psAAbl. CTeneHHble PSAbL:
ornpezeneHue, reopemMa AGelns, HHTEpBaJl CXOAUMOCTH, paaunyc cxoaumocTu. CBONCTBA CTENEHHBIX PSIOB.
Paner Teitnopa u MakiopeHa: omnpezieieHue, yCaoBUsS CXOIUMOCTH psfa Telnopa K MCXOAHOW (QYHKITUH.
Jlemma lim L”I _o A1 VX € R. Jloctarounsle ycnoBus CXOIUMOCTH pafa Teitnopa. AITOpuT™ pas3iioKeHus

n—ow

dyskuus B pag  Maknopena. OcHoBHble pasmoxenus GyHkmmii: €, SINX, cosx, In(l+x),
(1+ X)n ,arctgx, arcsinx B pstx Maxiopena. Pasnoxenue ¢pynkuuii B psig Teiinopa ¢ HOMOLIBIO OCHOBHBIX

pasnoxenuil. IlpuMeHEHHE CTETNEHHBIX PSIOB: HPUOIMKEHHBIC BBIYMCICHUS, NPUOIMKEHHOE pelIeHHe
muddepeHIaNbHbIX ypaBHEHUH.
4 CEMECTP

Pa3pnen 12. Teopus BepositHocTeii. CiryyaiiHble BeJTMYUHbI U HX 3aKOHBI pacnpe/e/ieHus.

[Ipeamer Teopuun BepositHocTeit. Ciyuaiinbie coObiTus. [IpoTrBomONOXHBIE coObITHA. HesaBucumbie
cobbiTuss. OtTHocuTenbHas wactoTra. Kiaccuueckoe M TIeOMETpUYECKOEe OIpENeeHue BEpOSTHOCTH.
DnemeHTapHas Teopusl BeposiTHOCTEN. MeTo bl BhiunciaeHus: BeposiTHocTel. [IpocTpaHcTBO 351eMeHTapHbIX
cobbiTuil. Kitaccuueckoe onpezeneHne BepOSTHOCTH. Airedpa COOBITHI: TEOPEMbl O BEPOSATHOCTH CYyMMBbI
COOBITUM, IPOTUBOMOJIOXKHBIX COOBITUH, CyMMa BEpOSTHOCTEH HECOBMECTHBIX COOBITHI, 00pa3zyrommx
IOJIHYI0 TIpynny. AKCHOMAaTHYECKOE OIpeneiacHue BeposATHOCTU. (CTaTUCTHUYECKOE OIpEEIICHUE
BEPOSITHOCTH. Y CIIOBHAs1 BEPOATHOCTb. TE€OpEMBI O BEPOSITHOCTH IPOU3BEACHUS 3aBUCUMBIX Y HE3aBHCUMBIX
coObiTuil. [Tonnas BeposTHOCTH. [loBTOpHBIE UcTbITaHusA. Dopmyna beprymnnu. JlokanbHas U UHTErpanbHas
teopemsl MyaBpa-Jlamaca. @opmyina [lyaccona.

[TonsiTe cnay4yaiiHOH BeIWYMHBL. JIMCKpETHBIE M HENPEPHIBHBIE CiIy4yailiHble BEIMYMHBL. 3aKOH
pacnpenelieHus CllydailHOW BenuuuHbL. DYHKIOWS pacrpeieiicHusi, ee cBoicTBa, rpaduk. I[lmorHOCTH
pacrpesiesieHus] HeNpepbIBHOM  ClydyallHOW BeIMYUHBI (TUIOTHOCTH BeposiTHOCTH). Popmyna i
BEPOSITHOCTH TOIAJaHNs HENPEPBIBHOM CIIy4aliHOW BEJIMYMHBI B JTAHHBII MHTEPBAJ, BBIPA)KCHHBIA 4yepe3
IUIOTHOCTh ~ BEPOSITHOCTH, T€OMETpUYEcCKUui cMmbicn  ¢opmyibl. buHOMManbHOE — pacmpesencHue,
pactpenenenue Ilyaccona, paBHOMEpHOE paclpeeieHre, HOpMaJbHOE PacpeleleHUe, YKCIIOHEHIINAIbHOE
pacpeneneHue.

Pa3nen 13. MaTemaTuyeckasi cTaTUCTHKA.

[Ipenmer MaremMaTudeckold cTaTUCTUKA. (OCHOBHBIE 3aJaud  MaTEMAaTUYECKOM  CTaTHCTHUKH.
Boi6opounsii  meton. Craructuyeckoe omnucaHue. BpiOopku. ['mctorpaMma ¥ MOJMIOH  4acToT.
Cratuctuueckas (dMmupudeckas) GyHKUMsS pacnpeseneHus. BblOOpouHble XapakTEepUCTHKHM U HUX
pacnpenenenus. CocrositenbHble, 3(()EKTHUBHbIE CMEIICHHbIE M HECMEIIEHHbIE OLEHKU IapaMeTpoB.
Cratuctuyeckoe cpefgHee, CTaTUCTUYECKAs AMCIEPCUS M CTaTUCTHUYECKOE CpENHEE KBaJpaTHUHOE Kak
TOYEYHBIE OLICHKM HEW3BECTHBIX: MAaTEMaTHYECKOIO OXUAAHUA, JUCIEPCUH, CPEIHEr0 KBAaJIPaTUYHOIO
OTKJIOHEHUS. [loBepUTENbHBIE HHTEPBAJIBI U UHTEPBAJIbHBIE OLIEHKU. JlOBEpUTENIBHBIE OLICHKH HEU3BECTHOM
BEPOATHOCTH MO OonbmMM BbeIOOpkaM. JloBepuTenbHash OLIEHKAa MaTEMaTUYECKOro OXUAAHHUS TpU
HEU3BECTHOM aMcrepcuu. JloBepurenbHas OLIEHKA CpPEOHETO KBaJApaTUYHOIO OTKJIOHEHUs. TouHble
BBIOOpOUHBIE pactpeaenenus: CterojeHTa (t- pacmpenenenue), Oumepa-Cueaexopa (F-pacnpenenenue),
Mupcona (y?-pactpenenenue). IIpoBepka CTaTMCTHYECKUX TMIOTE3. MaTeMaTHYeCKHE METOIBI TPOBEPKH
CTaTUCTUYECKHUX THIOTE3. DJIEMEHTBI TEOPUH KOPPEIALUN.

4. O0beM yueOHO# JUCUMIJIMHBI

Cemectp
Buj yue6Hoii padoThl Beero 1 2 3 4
3E Axajn. 3E Akan. 3E Axa | 3E | Aka | 3E | Akan.
q, q, a4, a.4. q,
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O01mas Tpy10eMKOCTh
AU CHHUIIHHBI

18

648

180

180

180

108

KonTakTHas padora —
ayIMTOpPHBIE 3aAHATHS:

7,56

272

2,66

96

1,78

64

1,78

64

1,34

48

Jlexuun

3,56

128

1,33

48

0,89

32

0,89

32

0,45

16

HpaKTI/ILIGCKI/Ie 3aHATHUA
d13)

144

1,33

48

0,89

32

0,89

32

0,89

32

CamocrosiTeabHas
padora

8,44

304

2,34

84

2,22

80

2,22

80

1,66

60

KoutakTHas
CaMOCTOSITEIbHAS
pabora

CaMocCTOSTEILHOE
M3y4YEHUE Pa3/eiioB
TUCIAIUINHEI

8,44

0,6

303,4

2,34

0,4

83,6

2,22

80

2,22

80

1,66

0,2

59,8

Bua xonTpous —
3adeT ¢ OEHKOM

Bua xonTpous —
3auer

Bua xonTpous —
JK3aMeH

72

36

36

KonraktHass pabora —
POMEKYTOUHAS
aTTecTanus

ITonroroska K
DK3aMEHY.

0,8

71,2

0,4

35,6

0,4

35,6

Bua ntorosoro
KOHTPOJIA:

3ader ¢
OLIeHKOH

DK3aMeH

IK3aMeH

3auer

Cemectp

Bcero

2

Buj yueOHoi1 padoThI

3E

Actp.

3E

Acrp.

3E

Act
p.4.

3E

Actp

3E

Actp

O01as Tpy10eMKOCTh
AUCIUTLTHHBI

18

486

135

135

135

81

KounrakTHasi pabora —
ay/IMTOPHbIE 3aHATHS:

7,56

204,1

2,66

71,82

1,78

48,0
6

1,78

48,06

1,34

36,18

Jlexuun

3,56

96,12

1,33

35,91

0,89

24,0
3

0,89

24,03

0,45

12,15

HpaKTI/I‘-ICCKI/Ie 3aHATHA
(I13)

108

1,33

35,91

0,89

24,0
3

0,89

24,03

0,89

24,03

CamocTosTeIbHAS
padora

8,44

227,8

2,34

63,18

2,22

59,9
4

2,22

59,94

1,66

44,82

KonrTaktHas
CaMOCTOSITEIbHAS
pabota

CaMocTogTenbpHoe
U3Yy4YEHUE PA3/EIIOB
JUCIHUITIINHBI

8,44

0,45

227,4

2,34

0,3

62,88

2,22

0

0,15

2,22

1,66

Bua xonTpous —
3ayeT ¢ OLEHKOM

Bua xonTpous —
3auer
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Bua xonTpouas —
IK3aMeH

KonrakTtHass pabora —
MIPOMEKYTOUHAS 0,6 0,3 0,3
aTTecTanus 2 1 1
ITonroroska K 53,4 26,7 26,7
HK3aMEHYy.

Bun urorosoro 3ader ¢ DK3aMeH DK3aMeH 3au
KOHTPOJIAA: OLICHKOM er

AHHOTAIUsA padoyeil MPOrpaMMbl JUCUUILIIMHBI
«Du3uKa»

1. Heap qaucuunauHbl — npuoOpeTeHrne 00y4aIUMUCcs 3HaHUHM 0 OCHOBHBIM pasjenaM (GU3UKH U
YMEHMIO IPUMEHSATh UX B JPYTUX €CTECTBEHHOHAYYHBIX JAUCLUIUIMHAX.

2. B pe3yjbTaTre u3yyeHusi TUCHUIIMHBI 00YYAKOIIHIiCS TOIKEH:

Obnadamys CleAyOMKUMI KOMIIETCHIUSAMHU U HHAUKATOPAMH UX TOCTH)KCHUS:

OIIK-2.4, OIIK-2.7, OIIK-2.11

3nams:

- (u3HuUecKUe OCHOBBI MEXaHUKH, (PU3UKU KOJIICOAHWH M BOJH, DJIEKTPUYECTBA M MarHeTU3Ma,
AIIEKTPOAMHAMUKH, CTATHCTUIECKOHN (PU3UKH U TEPMOAMHAMUKY, KBAHTOBOW (DM3UKU;

- CMBICT (PYHIAMEHTANBHBIX (PU3NYECKUX 3aKOHOB, MIPUHIIMIIOB U MOCTYJIATOB; UX (OPMYIUPOBKH U
TPAHUIIBI IPUMEHUMOCTH;

- CBSI3b IIMPOKOTO Kpyra (U3MYecKuX SBICHUN C (YHIAMEHTAIbHBIMU MPUHIUIIAMH U 3aKOHAMHU
(U3UKK; OCHOBHBIE METOIBI PEIICHUS 33/1a4 110 ONHCAHUIO (PU3UIECKUX SBIICHHIA;

- METOJIbI 00pabOTKH Pe3yNbTaTOB (PU3UUYECKOTO IKCIIEPUMEHTA.

Ymemn:

-IIPUMEHSATh TEOPETHUYECKUE 3HAHUS U IKCIEPUMEHTAJIbHBIE METOMbI HCCIEAOBAHUS TMPH PEIICHUU
npo(hecCHOHANBHBIX 33]1a4;

-IIPOBOJIUTH PACUYETHI, OCYIIECTBIIATH AHATU3 U HA OCHOBE TOTO JIeaTh 000CHOBAHHBIE BHIBObI;

- aHAJIM3UPOBATh PE3YIbTAThl HAOIIOAEHUN U SKCIIEPUMEHTOB C IPUMEHEHNEM OCHOBHBIX 3aKOHOB U
MPUHIIUIIOB (DU3HKH;

- OTpEAENATh XapaKkTep (PU3NUYECKUX MPOILIECCOB MO KOMIUIEKCY 3KCIEPUMEHTANIbHON HMH(OpManuu
MIPU TOMOIIH TPapUKOB, TAOIUIl U ypaBHEHUIA;

- IPEICTaBISATh 00paOOTAHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETUYECKYI0 MH(OPMALIMIO B YCTHOM U
NUCbMEHHON (hopMe, B TOM YHUCIIE C UCTIOIb30BaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOIOTUH.

Braoemy:

- HaBBIKaMU PabOTHI C IIUPOKUM KPYroM (hU3HUECKUX IPUOOPOB U 000PyIOBaHMS;

- HaBbIKaMU 00OCHOBAHHUS CBOUX CYKJIE€HUI U BBIOOpAa METO/1a UCCIIEIOBAHUSI.

3. KpaTkoe coaep:kanue JUCHUIINHBI.

Pasoen 1. Qusuueckue 0cHOBbL MEXAHUKU.

1.1. Tlpenmer ¢usuxku. MeToapl (PU3NUECKOTO HCCIECIOBAHUS: ONBIT, TUIOTE3a, KCIEPUMEHT,
teopus. IIpenmer kunemaruku. Ilepemenienne, ckopocTs, yckopeHue. KuHemarnueckue XapakTepUCTUKU
BpaIIaTeIbHOTO JIBUKCHHUSL.

1.2. 3akonsl HproTOHA. 3aKOH BCEMHUPHOTO TATOTEHUS. 3aKOH BCEMHPHOIO TIATOTEHMs. [IBM>KeHHE
TeJla mepeMeHHoN Maccehl. Y paBHeHus Meniepckoro. @opmyna [{uoakoBckoro.

1.3. Yopyruii u Heynpyruii yaapsl mapos. MOMEHT HHEPLIMHM MaTEPUAILHON TOUYKH U TBEPOTO TeNa.

1.4. Kunemaruka rapMoHudeckux kosiebGanuil. JAuddepeHunanbHoe ypaBHEHHE TapMOHUYECKHX
kosiebaHuil. [loHsATHE O 3aTyXaloIMX U BBIHYXJIEHHBIX KojeOaHusx. BomHoBoe aBukeHue. BosHbl
IIPOJIOJIBHBIE U ITONIEPEYHBIE.

Pa3zoen 2. Monexynapuas gpuzuka u mepmoouHamuxa.

2.1. DnemeHTBHl TepMOJAMHAMUKM H (¢u3nueckol KuHeTuku. Mpeambnpiii ra3. PacmpeneneHue
Bonbumana u ero obmedusndeckuit cMpici. PeanbHblil ra3. Ypasaenue Ban-nep-Baanbca.
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2.2. Tepmoaunamuyeckuii Meron B (usuke. PaBHOBecHble cocrostHud. Hawanma TepMoanHamMHKH.
[{uKybl. DHTPONMS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue nepenoca. Auddysus. 3akon Puka. TernonpoBogHocTs. 3akon Pypbe. Buyrpennee
TpeHue (BA3KOCTh). 3akoH HproTOHA.

Pa3zoen 3. Dnexmpocmamuka u nOCmosiHHbLU 21eKMPUYECKUll Mox.

3.1. 3akon Kynona. Teopema Octporpaackoro-lI'aycca. Jumnons.  JIMDJIEKTpUKHM B
AJIEKTPOCTATUYECKOM I10JIE.

Paszoen 4. Dnekmpomacnemusm.

4.1. 3akon Amnepa. 3akoH buo-Casapa-Jlannaca. Cuna JlopeHiia.

4.2. MarseTuku. DNeKTpOMarHuTHas MHAYKLUA. Y paBHeHue MakcBena.

Pa3zoen 5. Onmuxa.

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

5.2. TennoBoe uznyuenue. 3akoH Kupxroda. ['mmoresa [1nanka. KBantoBoe 00bsiCHEHHE TETUIOBOTO
u3nydenus. Dpdpext Komnrona.

5.3. Anepuas mozaens atoma. [loctynatel bopa. ATom Bogoposa o bopy.

Pa3zoen 6. Dnemenmol k6aHmoso puzuxu.

6.1. I'mnore3a ne bpoiinsa. BomnoBoe ypaBHeHue IllpenunHrepa uisi cTalMOHApHBIX COCTOSIHHI.
Onpritel LlTepua-I'epnaxa.

6.2. MHoroanektponnbiii atoM. Dddexr 3eemana. [Ipunnun [Taynu. KBantoBble cTaTHCTHYECKHE
pacnpenenenus bose-OiinmTeitna u @epmu-/upaka. ®ononsl. 3akoHbl [lebas 1 DUHIITEHHA.

4. O0beM y4eOHOH JUCHUILIMHBI

Beero Cemectp
Buz yue6HOl paboThI Ne 2 Ne 3
3p | AKaL | gp | Akan | e | Axan
4. q. q,
OO611ast TpyA0EMKOCTh JTUCITUTUTHHBI 12 432 6 216 6 216

KonTakTHas padoTa — ayIMTOpHbIE
3aHITHS:

B TOM 4HcJe B (pOpMe NPAKTHYECKOM
MOJATOTOBKH (npu Hauuuu)

Jlexnun 1,3 48 0,4 16 0,9 32
B TOM 4YHCIIe B OPME MPAKTHUCCKON
MOJITOTOBKH (npu Haniu4uu)
[Tpaktuueckue 3ansatus (I113) 1,3 48 0,4 16 0,9 32
B TOM 4YHCIIe B ()OPME MPAKTHUECKON
MOJITOTOBKH (npu Hanuuuu)
Jlaboparopusbie pabotsl (JIP) 0,9 32 0,4 16 0,4 16
B TOM 4YHCIIe B (OpPME MPAKTHUSCKON
MOJITOTOBKH (npu Haniu4uu)
CamocrosiTejibHasi padoTa 6,5 232 3,7 132 2,8 100
KonTakTHas camocrosiTenbHas paboTa

3,5 128 1,3 48 2,2 80

(AmmK uz VII ons 3a4 / 3a4 ¢ oy.) 08 04 04
CaMocCTosATeIbHOE U3YUCHUE Pa3/IeiioB 6,5 3,7 2,8
TUCIUILTAHEL (11U Opyeue 8uovl 231,2 131,6 96,6
CamocmosmenvHol pabomoi)

Buabl KOHTPOJIA:

Buo konmpona uz YII (3au / 3au c ou.)

JIk3ameH (ecau npedycmompen YII) 2 72 1 36 1 36
KonTakTHas paboTa — MPOMEKYTOTHAS 0.4 0.4 0.4
aTTecTalus 1 1 1
[ToaroToBKA K SK3aMEHY. 35,6 35,6 35,6
Buja nTOroBOro KOHTpoJIs: JK3aMeH JK3aMeH
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Cemectp
Bcero
N Ne cemecTpa No cemecTpa
Bun yueGHOM paboThI A A A
3F TP | 3p TP | 3@ CTp.
9. 9. 9.
OO0mast TpyI0€MKOCTh TUCITUTUTHHBI 12 324 6 162 6 162

KonTakTHasi pabora — ayiMuTOPHbIE
3aHATHUS:

B TOM 4HcJe B (popMe NPAKTHYECKOH
NOJATOTOBKM (npu Hanuuuu)

Jlexumn 1,3 36 0,4 12 0,9 24
B TOM 4HcCIie B (hopMe MPAKTHUECKON
HOJrOTOBKH (npu Haau4uu)
[Tpaktrueckue 3ansatus (113) 1,3 36 0,4 12 0,9 24
B TOM 4HCIIE B OpME MPAKTHUECKON
MOJrOTOBKH (npu Hanu4uu)

3,5 96 1,3 36 2,2 60

JlaGopaTtopuslie paboTs (JIP) 0,9 24 0,4 12 0,4 12
B TOM 4YHCJIC B (popMe IPaKTHUUECKOU

OJrOTOBKH (npu Hanuyuu) ) j ) ] ] )
CamocrosiTesbHasi padoTa 6,5 174 3,7 99 2,8 75
KonTakTHas camocTosTensHas padora 06 03 03
(AmmK w3 VII ons 3au / 3au ¢ oy.) ' ’ '
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 6,5 3,7 2,8
TUCIUILIAHEL (11U Opyaue 8udvl 173,4 98,7 74,7
CamocmosimenvbHol pabomoi)

Bujabl KOHTPOJIS:

Buo konmpons uz YII (3au /3a4 c oy.)

Ik3ameH (eciu npedycmompen YII) 2 54 1 27 1 27
KonTakTHas paboTa — MpOMEKyTOUHAS 0.6 0.3 0.3
aTTecTamus 2 1 1
IToaroToBKa K K3aMeHY. 53,4 26,7 26,7
By MTOroBOro KOHTpOJIS: JK3aMeH JK3aMeH

AHHOTanus pado4ye NPorpaMMsl 1M CHHUIIIMHBI
«IIpobsemMbl yCTOHYHBOrO pa3BUTHS
1 eap AucoMIIMHBI — cHOPMHUPOBATH y CTYJCHTOB LEJIOCTHYIO KapTUHY MHpa Ha OCHOBE
KOHIEMNINH YCTOWYUBOTO Pa3BUTHS, TOZHAKOMUTH CTYJEHTOB C LIEJISIMU YCTOMYMBOIO pa3BUTHS, TOHATUIMU
YCTOMYMBOCTU M HEYCTOMYMBOCTH JMHAMUYECKUX CHCTEM B OKPYXKAIOIIEM MHpPE; pecypcax M pa3BUTHH,
AHTPOIIOTEHHOM BO3JICHICTBIH Ha OKPYKAIOIIYIO CPENly, YIPaBIECHUU KaU€CTBOM OKPYKAIOILEH CPE/IbI.
2 B pesyabTaTe H3y4eHUs] AUCHHUILINHBI 00y4alOLIUICS J0JI/KEH:
Obaaoams clieayomUMU KOMIETECHIUSIMH U UHAUKATOPAMH UX JIOCTHIKEHUS:
VK-8.1; VK-8.2; VK-8.5; VK-8.6; VK-8.9; OIIK-3.2; OIIK-3.8; OIIK-3.12; OIIK-3.18
3namo:
— OCHOBHBIE ONPEEIICHUS U IPUHLUIIBI KOHLIENIUN YCTOWYMBOTO Pa3BUTHSI;
— OCHOBHBIE XapaKTEPUCTHKH OHOTHYECKUX, aOMOTUYECKUX U aAHTPONOTeHHBIX (DaKTOPOB,
OKa3bIBAIOUINX BIUSHUE HA KUBbIE OPraHU3MBI, BKJIIOUas YEJIOBEKA;
— OCHOBHBIE CYIIECTBYIOIIME MTPOOIEMbI, BO3HUKAIOLINE IPY B3aUMOJICHCTBUU IKOHOMUKH, OOIIECTBA U
OKpYXKaroIllel Cpeibl;
— COBpPEMEHHbIE CHCTEMbl WHJEKCOB U HWHAMKATOPOB YCTOWYMBOIO pPa3BUTHA, X OCOOEHHOCTH U
HEJ0CTaTKU;
Ymemo:
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— JIeNaTh CHCTEMHBIN aHaIM3 CYMIECTBYIOIIMX JKOJIOTO-COIMAIBHBIX, COIUATbHO-IKOHOMHUCCKUX U
9KOJIOT0-3KOHOMHUYECKUX MTPOOIIEM;

— HaxOJWTh HaWOOJICE PAIMOHAIBHBIM BapUAHT PEIICHUS MOCTABJICHHBIX 3a/1a4 C Y46TOM KOH(IUKTA B
HOTPEOHOCTAX YeI0BEKa U OrPAaHHUCHHSIX OKPYKAIOIIEH CPE/IbI;

Braoems:

— HaBBIKAMH IT0JIb30BaHKsI COBPEMCHHOM JIUTEPATypOi B 001aCTH YCTOMYMBOIO PA3BUTHUS M SKOJIOTHH,

— YMCHHEM aHaJU3UPOBaTh HOBBIC TEOPETHUCCKUE M NPAKTUYCCKUE MPOTPAMMbl U TPOCKTHI,
HarpaBJIeHHbIC Ha JOCTHKEHHUE IeJIel YCTOMYMBOIO PAa3BUTHS;
— MpHEMaMH IPHUHATHS PELICHUN 10 YPEryJIHPOBaHUIO KOH(GIMKTHBIX CHUTYaIlHMil B 00JaCTH YCTOHYHBOIO
Pa3BUTHS U UCIIOJIb30BAHHS PECYPCOB.

3 Kpartkoe conep:kaHue JMCIHHUIITHHbI
Beeoenue
Henu, 3amaun u npeaMer Kypca. MecTo Kypca B CHUCTEME€ XMMMUYECKOTO 00pa3oBaHUSA. DKOJOTMYECKOE
oOpa3oBaHue U 00pa3oBaHUE JIJIs1 YCTOMYUBOTO Pa3BUTHSL.
Pazoen 1. Ocnoeuvie nonamusn Kypca. Oduiecmeo u oKpyrcaouias cpeoa
Poct u pa3BuTHe. YCTOWYMBOCTh M HEYCTOMYMBOCTh TMHAMUYECKHX CHUCTeM. buocdepa kak AuHaMuyecKas
cucrema. Yenosek: Ouonoruueckuil BuA M uuBuUiau3anusa. CHCTEMbl NOJJAEPKAHUS JKU3HU U CHUCTEMBbI
nojaJepKaHusl LuBWIM3aluu. HaceneHuwe, MPOU3BOJICTBO, COCTOSHUE OKpYyxkaromei cpenbl. llonsarue
YCTOHYHMBOTO pa3BUTHA. PuMckuii kiny0 um rinoOanbHas mnpobiemarnka. HeoOXOAMMOCTh B yCTOHYHBOM
pa3Butuu. ComeprkaHue U 3BOJIONUS IPEICTaBICHUN 001IecTBa 00 YCTOWYMBOM Pa3BUTHU.
Paszoen 2. Buocghepa, ee 36011004us u ycmouuugocmy. IKocucmemvl 3emau u yCmouuueocms
OcHoBHble cBeneHus o muanere 3emisi. CtpoeHue U coctaB atMocheprsl. MupoBoit okean. Jlutocdepa.
BruoTtnueckas u aOMOTHYECKasi COCTABISIONIME OMOC(EpPhl: OCHOBHBIE XapaKkTepuCTHKH. [I0TOKM sHEpruu B
cucreMe ComHue-3emiis.
OcHoBHble MOHATUS 3Konoruu. CucremMbl NOJIEpKaHUS KU3HUM Ha 3emuie: oOmmit o030p. Ilonsarue
skocuctembl. CTPYKTypa U COCTaBIAIOIIKE SKOCUCTeM. Bubl, monmynsiuu, coobiiecta. B3aumoeiictue
BUJIOB B 3KocucTeMax. OCHOBHbIE TUIIBI 3KOCUCTEM.
[ToToku sHepruu W BellecTBa B 3KocucTeMax. Tpoduueckue nenud. Metaboau3M U 3JIEMEHTHBIM cocTaB
KUBOM 1 HeXUBOM Marepu. OCHOBHbIE OMOT€OXUMUYECKUE LIUKIIBI (KPYTOBOPOTHI BelecTB). LluknnuHocTh
IpoIeccoB B Orocdepe 1 yCTOHUNBOCTb.
WN3menenuss B mnomynsnusix, COOOIIECTBax, 3KocucTemax. Peaklns KHUBBIX CHUCTEM Ha W3MEHEHUs
okpyxatomeir Cpenpl. Bo3zelicTBre yenoBeKka Ha SKOCUCTEMBI. 3aKOHbBI U TPUHIUIIBI SKOJIOTHH.
buopasHoobpazue u ycroiuMBOCTh 3KocucTeM. BuaoBoe pasHooOpazue - HEOOXOAUMOE YCIOBHE
ycToiuuBocTH Onochepsl.
Pa3zoen 3. Yenoseuecmeo kak uacmo ouocghepul. /lemozpagpuueckue npooiemot co6pemMennozo mupa.
Oco0eHHOCTH uenoBeKa Kak OMOJOTHYECKOro BUAA. /J[MHAMUKa 4eloBEYECKON MOMYNSINU, POKIAEMOCTb,
CMEpPTHOCTb, BO3pacTHasi CTpyKTypa. [IpoOiembl COBpEMEHHOrO 3Tama pocTa YHUCICHHOCTH HacCeJICHUS.
['eorpaduueckoe pacnpenenenue HaceneHus. CelbCckoe W TOpoJcKoe HaceneHue. YpOanuzauus. Cpena
oOuTaHus YeJoBeKa U OKpyxKarouias cpeaa. PopMUpoBaHUE TEXHOT'€HHOM Cpeibl.
PerynupoBanue Hapomonacenenus. CtaOunm3anusi YMCICHHOCTH HACEJICHHsI WU JCTIOMYJISIUS: OILIEHKa
IpelebHON YUCIEHHOCTH HaceleHus 3emiu. PenuruosHble, HpaBCTBEHHbIE M COLIMAJIbHBIE MPOOIEMbI
OTpaHHYEHUS POKITAEMOCTH U TNIAHUPOBAHUs CeMbHU. PernoHanbHbie 0cOOeHHOCTH. MBIIIIICHHE, S3BIK, POIb
o0ydenusi. Herenernueckuii kaHam BHUIIOBOM mamsTH. [looXHUTENbHBIE W OTPUIIATEIBHBIC TTOCIEACTBUS
HAJIMYUS HETeHeTH4YecKoi namsaTH. [ eHiepHbie mpoOIeMbl.
Pazoen 4. Pazeumue u pecypcoi
Omnpenenenne pecypca. Kmaccudukamus pecypcoB. HeBo300HOBHMBIE, BO30OHOBHUMBIE, HEHCUEpIAEMbIe
pecypchl. MarepuanbHble, JHEpPreTMYeckue M HHGPOPMAIMOHHBIE pecypchl. ['eHeTHdyeckue pecypcesl
6uocdeprl. CocTossHME M MHPOBBIE 3amachl OCHOBHBIX BHJOB TNPHUPOJIHBIX pecypcoB. I'eorpaduueckoe
pacnpe/esieHre 3aracoB MPUPOJHBIX PECYPCOB.
PazButre muBUIM3ALMM M PAcXOJOBaHUE MPUPOIHBIX pecypcoB. lIpUHIMIBI yCTONYMBOTO pa3BUTHUS B
OTHOLIEHUH NPUPOJIHBIX pecypcoB. Poiib BO300HOBUMBIX M HEUCUEPHAEMbIX PECYPCOB B YCTONYHMBOM
o01iecTse.
Pazoen 5. Aumponozennoe 603oeiicmeue Ha ouocgepy
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AHTpONOreHHbIE BO3MYIICHUS OMOTCOXMMUYECKUX IMKJIOB M JAETpajalnus CUCTEM IMOAJCPKAHUS >KU3HU.
['moGanbHbIE, peruoHaNbHbIE U JIOKAIbHBIE MPOOIEMBbI OKPYKAIOIIEH CPE/IbI.

3arpsisHeHue atMochepsl (KHCIOTHBIC NOXKIH, (POTOXUMHUYECKUH CMOT U T.J.). 3arps3sHeHHE BHYTPEHHHUX
B0 1 MupoBoro okeana. 3arpsisHeHUE JTUToc(epsl; Aerpaaanns 3eMellb, OyCThIHUBAHUE.

Pa3zoen 6. Knumamuueckue nocie0cmeus uzmeHeHus cocmaga ammocghepl

['moOanbHBI SHepreTuyeckuili OanaHc; MapHUKOBBIM 3G (eKT Kak MPUPOAHBINA (PakTOp MOAJIEpKAHUS
YCIIOBHM CYIIECTBOBaHHUs KMBOW marepuu. [lapHukoBble ra3pl. ICTOUHUKM M CTOKM AMOKCHAA YIVIEpOAA U
JIPYTHUX MMapHUKOBBIX ra30B. M3MeHeHne KOHIEHTpaluy TUOKCUAA YIIIepoJa U IPYTHX MapHUKOBBIX Ia30B B
aTMoc(epe; MexaHu3M II100aTbHOTO MOTEIUICHHUS.

[MocnencTBus r100aNbHOTO MOTEIUICHHUS: MTOBBIIIEHUE YPOBHS MHUPOBOI'O OKEaHa, 3aTOIICHUE MPUOPEHKHBIX
30H; TasHUE JICAHUKOB M BEUHOW Mep3NoThl; AeopMalius KIUMATHUYECKUX U CENbCKOXO3SIICTBEHBIX 30H U
reorpauecKkoil CTPYKTYpbl TPOU3BOJCTBA MPOAOBOJILCTBHS, HW3MEHEHHS pACTHTEIBHOTO MOKpPOBa,
OITYCTBHIHUBAHUE.

Pazoen 7. 3enenan pesonwoyus

3eneHass XxuMus. 3elieHas dHEpreTuka. 3elieHas HSKOHOMHUKA. [ToHSATHE HHM3KOYTIEpOIHON (IMKIUYSCKOM)
9KOHOMUKH. CrieHapuu HU3KOYIJIEpOAHOro pasButus st Poccun. Hawnnydinme AOCTYNHBIE TEXHOJIOTHU.
OcHOBHBIE MPUHLHUIIBI 3eIEHOTO MPOU3BOACTBA. [ '0OCyJapCTBEHHOE PETYIMPOBAaHUE IPUPOIOIIOIb30BAHUS Ha
ocnoe H/IT. Dxonmorudeckuii cies yemoBedecTBa. 3enensiid oduc. KapOoHOBBIE MTONMUTOHBI.

Pa3zoen 8. Muposo3s3penue, ymuka u ycmouuugoe pazeumue.

[Tepexox ot oOmecTBa MOTPEOICHHUSI K YCTOMYMBOMY 00IIecTBy. MI3MEHEHHE CTPYKTYpHI MOTpeOHOCTEH
oOmiecTBa U KpUTEPHEB KauecTBa KU3HU M YPOBHS pa3BUTUA. POib KyIbTYpPHBIX U PETMTHO3HBIX TPaAULIUN
B IIpo0JieMe yCTOMYHUBOIO Pa3BUTHSL.

Wudopmanus, 3HaHHME, HayKa, TEXHOJOTHH. YBEIWYCHHE POJIM HH(YOPMALMOHHBIX PECYpPCOB B 0OIIEM
Oanance pecypcornoTpeonenus. Mapopmanmonnoe (MocTUHIyCTpHAIbHOE) 001ecTBo. Pos oOpazoBanus B
YCTOHYMBOM OOIIECTBE.

4 O0beM yueOHOH TUCHMIINHBI

O0beM TMCUMTLTHHBI
Bup yuyeoHoii padoTbl Axan. | Actp.
3E
u, 4,
O0mas TpyA0eMKOCTh JMCIUILTHHBI 3 108 81
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHATHUS: 0,9 32 24
Jlexuun 0,45 16 12
[IpakTuueckue 3anstus (I113) 0,45 16 12
JlaGoparopubie paboTsl (JIP) - - -
CamocrosiTesbHasi padora 2,1 76 57
KoHTakTHas camocTosiTelbHas paboTa 21 0,2 0,15
CamocTosiTenbHOE U3YUYEHHE Pa3/IeJ0B JUCIUILIMHbI ’ 75,8 56,85
Bua koHTpoJIs: 3ayer
AHHOTAaIUs padoyeil MPorpaMMbl U CHHNJIHHBI
«be30macHOCTh KU3HEAEATETLHOCTI
VYyeOnass naucuuiuinHa "Be30macHOCTh KU3HENEeATeNbHOCTH" - o0s3areibHas JUCIHUILIMHA

(denepaabHBIX TOCYJApCTBEHHBIX O00pa30BaTENbHBIX CTAaHAAPTOB BCEX HAIPABICHWHA MEPBOTO YpPOBHS
BBICHIETO PO ecCHOHATBFHOr0 00pa3oBaHus (OakanaBpuaTa) U ClieUaINTETA.

1. Heab aucuunianHbl - popMupoBaHue MpoPecCHOHATBHON KYIbTYphl 0€30MaCHOCTH, MO KOTOPOM
MIOHUMAETCs TOTOBHOCTh M CIIOCOOHOCTH JIMYHOCTH HCIIOJIb30BaTh B NMPO(ECCHOHAIBHONW JesITeNbHOCTH
IpPUOOPETEHHYI0 COBOKYIHOCTh 3HAaHHWI, YMEHMH W HaBBIKOB Ui obOecriedeHHsi 0e30macHOCTH B cdepe
npoeCCUOHATIBHON JIeATETbHOCTH, XapaKTepa MbIIUICHUS M LEHHOCTHBIX OPHEHTAIMH, NMPH KOTOPBIX
BOIPOCHI OE30MMACHOCTH pacCMaTPUBAIOTCA B KAUECTBE MPUOPUTETA.

OCHOBHBIMU 33/1a4aM{ JUCLUUIUINHBI SIBJISIOTCS:
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* MpUOOPETCHHE MOHUMAaHUS TIPOOJIEM YCTOMYHUBOTO Pa3BUTHS U PUCKOB, CBSI3aHHBIX C JCSTEIbHOCTHIO
YeJI0BeKa;

* OBJIAJICHUE TMPHEMAMH DPALNUOHAIM3ANNHA >KU3HEACATCIbHOCTH, OPUCHTUPOBAHHBIMH HA CHUKCHUS
AQHTPOIOTEHHOTO BO3/ICHCTBUS Ha MPUPOIHYIO Cpely U obecriedeHre 6€30MacHOCTH JIMYHOCTU M O0IeCTBa;

* (hopmupoBanme:
- KyJIbTYpbhl 0€30IaCHOCTH, 3KOJIOTUYECKOTO CO3HAHHUS M PUCK-OPUEHTHUPOBAHHOTO MBIIUICHUS, IIpU
KOTOPOM BOIIPOCHl OE30MaCHOCTH W COXPAHEHHUS OKpYXKAloIIeHd CpeAbl pacCMaTpPUBAIOTCS B KadeCcTBE
BaXHEHILINX MPUOPUTETOB KUZHEACATEILHOCTU YEIIOBEKA;
- KyJIbTypbl TpodeccCHOHATbHOM O0€30MacHOCTH, CIIOCOOHOCTEW s WIACHTHU(PUIUKAUUU OMNAaCHOCTH U
OLIGHUBAHMsI PHCKOB B chepe cBOei MpohecCHOHAbHON AeITEeIbHOCTH;
- TOTOBHOCTH NpPUMEHEHUS! MPO(eCCHOHANBHBIX 3HAHUU ISl MUHUMM3AIMH HETaTUBHBIX SKOJIOTMYECKUX
MOCIIEACTBHMA, oOecriedeHus O€30MacHOCTH W YIAy4YIIeHWs YClIOBHA Tpyaa B cdepe cBoeid
npodeccuoHaNbHOM NesTeIbHOCTH;

- crocoOHOCTEH K OIEHKE BKJIAZa CBOCH MPEIMETHOW 00JacTH B peIICHHE YKOJOTHYECKUX MPOoOIeM U

npo0JsieM 6€30MacHOCTH.

2. B pe3yabTaTe 0CBOEHUS TUCHUILINHBI CTY/AEHT J0JIKEH:

Obaadoams cleAyoIUMU KOMIIETEHIIMAMA U UHIUKAaTOpaMu ux noctuxkenus: 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.

3namo:

- OCHOBHBIE TEXHOC(EPHBIC OTTACHOCTH, HX CBOMCTBA U XapaKTEPUCTUKH,

- XapakTep BO3JCHCTBUS BPEAHBIX U OMACHBIX ()aKTOPOB HA YEIOBEKA U MPUPOAHYIO CPEAY, METObI
3aIIUTHI OT HAX MPUMEHUTEIIEHO K cdepe CBOeH MpodecCHOHATBHON NeITeTbHOCTH

Ymems:

- HICHTU(PUITMPOBATH OCHOBHBIC OITACHOCTH CPE/Ibl OOMTAHMSI YEIIOBEKA;

- OIICHMBAaTh PUCK MX peaju3allid, BHIOMpPATh METOAbl 3alUThl OT OMACHOCTEH MPUMEHUTEIHHO K
chepe cBoel MPOQPECCHOHATBHONW JEATSIBHOCTH W CIOCOOBI oOecreueHusT KOM(OPTHBIX —YCIOBUN
KU3ZHEJEATEIIbHOCTH

Braoemy:

- 3aKOHOJATENbHBIMH U TMPABOBBIMU aKTaMH B 00JiacTH O€30MaCHOCTH W OXpaHbl OKpYKaroen
cpenpl, TpeOoBaHMSIMM K O€30IaCHOCTHM TEXHUYECKHX pErJIaMEeHTOB B cdepe mnpodeccruoHanbHON
NEeSITENIbHOCTH;

- CrToco0aMM M TEXHOJIOTUSIMU 3aIUTHI B UPE3BBIYAHBIX CUTYAITUSX;

-MIOHSATUHHO-TEPMHHOJIOTHUYECKHUM armapaToM B 001acTu 6€30MacHOCTH;

- HaBbIKAMHM palHOHATM3AIMH MPOPECCHOHATBHON JIEATEIILHOCTH C IEeNbI0  00ecredeHus

0€30MMaCHOCTH U 3aLUTHI OKPYKAIOIIEH CPEIbI.

3. Kparkoe cogep:kanue JTUCHUIIAHBI.

1. Benenue B OezonacHocTh. OCHOBHBIE NOHATUSA W ompeseneHus. besonmacHocTh U ycroitunBoe
pa3BUTHE.

2. Yenosek u TexHocPepa. CTpyKTypa TEXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE cOCTOsIHME TeXHOC(heps! U TeXHOC(epHOI 0e30MacHOCTH.

3. Unentuduxanus v Bo3IeHCTBUE Ha YEIOBEKA BPEAHBIX U OMACHBIX (DAKTOPOB Cpelibl OOMTAHHUS.

Knaccugukanuss HeraTMBHBIX (aKTOPOB CpeIbl OOMTAHUS YENOBEKa. XHUMHUYECKHUE HEraTHBHBIC
dakTopel (BpeaHBIC BeImIecTBa). MexXaHWYECKHe W aKyCTHYECKHe KoJjieOaHus, BUOpamuss | IIyM.
ONEeKTpOMAarHuTHbIE M3Iy4eHHUs WU nosid. VoHu3upyrolmme H3IydeHHe. OJIEKTpUUecKHd TokK. OmnacHble
MexaHuuyeckue ¢aktopbl. IIpomecchl ropeHus M MOXKapOB3PHIBO- OMAacCHbIE CBOWCTBA BEIIECTB U
MaTtepuanoB. CTaTHYECKOE ANEKTPUUYECTBO.

4. 3ammra yenoBeka M cpeibl OOMTAaHUS OT BPEIHBIX U OMACHBIX (PAKTOPOB MPHUPOIHOTO,
AQHTPOIIOTEHHOTO U TEXHOT€HHOT'O MPOUCXO0KICHUS.

OcCHOBHbIE TPUHLHUIIBI 3aIIUTHI. 3alldTa OT XUMHUYECKUX U OMOJOTMYECKUX HEraTUBHBIX (haKTOPOB.
3ammra OT HHEPreTHYecKUx Bo3JeHCTBHHA W ¢u3nmdeckux mnoneid. OOecrnieyeHne OE30MACHOCTH CUCTEM,
paboTarouMx 1OJ ~ JaBl€HHEM. be30macHOCTh  JSKCIUTyaTallud  TpyOONpOBOJOB B XUMHUYECKOU
IIPOMBINIIEHHOCTH. be3onacHas sKcIulyaTalusi KOMIIPECCOPOB. AHalIM3 U OLEHUBAaHUE TEXHOTEHHBIX U
MPUPOJIHBIX PUCKOB.

74



5. OOGecneueHne KOM(DOPTHBIX YCIOBHWA [IJIs KH3HU U JEATEIBHOCTH desjoBeka. lloHsaTue
KOM(OPTHBIX WM ONTHUMAJBHBIX YCIOBUH. MUKpokIMMaT nomemeHuii. OCBeIeHne U CBETOBasl cpefa B
MOMEIICHUH.

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

[lcuxudeckne MPOIECChl, CBOMCTBA W COCTOSIHUS, BIMSIOIIME Ha 0€30MacHOCTh. BUAbl U ycinoBus
TPYAOBOH AESITETbHOCTU. DPrOHOMUYECKHE OCHOBBI 0€30I1aCHOCTH.

7. Upe3BbIUaiiHbIE CUTYallMd U METO/IbI 3AILIUTHI B YCIOBUSAX UX PEATU3ALIUH.

O6mme ceenenus o YUC. IToxkap u B3phIB. ABapuu Ha XUMUYECKH OMACHBIX 00BEKTaxX.

Paguanuonnsie aBapuu. IlpuGopsl pagualiMOHHON, XMMHYECKONW pa3BEIKW U JO3UMETPUUYECKOrO
KOHTpoOJiA. Upe3BblualiHble CUTyallMd BOGHHOTO BPEMEHHU. 3alllMTa HACEJICHUS B YPE3BbIYAHBIX CUTYaIIHUIX.
YcToHunMBOCTh (DYHKIIMOHUPOBAHUS OOBEKTOB SKOHOMUKH B UPE3BbIUAHHBIX CUTYAIUIX.

8. YrpaBneHue 0€30MacHOCTBIO KU3HEACSITEILHOCTH.

3aKkoHOJATEeNbHBIE W HOPMATUBHBIE  IPAaBOBbIE  OCHOBBI  yIpaBieHHS  0€30MacHOCTHIO
KU3HEJCATCIIbHOCTH. JKOHOMHYECKHE OCHOBBI YyIpaBlieHUs Oe3omacHocThio. CTpaxoBaHHE pPHCKOB.
['ocynapcTBeHHOE yIipaBiieHne 0e30MacHOCTbIO.

4. O0beM y4eOHOH JUCHUIIIMHBI

Bun yuebnoit paboTbl B 3aueTHBIX B axkapn. B actp.
eIUHULIAX yacax yacax
OO011as TpyA0eMKOCTh JTUCITUILUIHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlekuun 0,89 32 24
[IpakTHuecKue 3aHATHS - - -
JlaGopaTopHbie pabOThI 0,44 16 12
CamocrosiTesbHasi padoTa 1,67 60 45
KoHTakTHas camocTosiTellbHast paboTa - - -
IToaroroBka K J1abopaTopHbIM paboTam 0,56 20 15
CaMocTOsATEIbHOE U3YUYEHUE PA3AEIOB IUCHUILIMHbI 1,11 40 30
Bujabl KOHTpOJISI:
IK3aMeH 1,0 36 27
KonTakTHas paboTa — MpOMEKYTOUYHAs aTTECTALIUS 1,0 0,4 0,3
[ToAroToBKa K 3K3aMEHY 35,6 26,7
Buj MTOroBOro KOHTPOJIS: IK3aMeEH

AHHOTalus padoyeil NPOrpaMMbl M CHHUIIJIMHBI
«HHKeHepHas H KOMNIBIOTEPHAs rpadpuka»

1 Heap AMCHUIUIMHBI — HAYYUTh CTYACHTOB crloco0aM OTOOpakeHUsl MPOCTPAHCTBEHHBIX (OpM Ha
IUIOCKOCTH, BBIMOJHEHUIO W UYTEHHUIO 4YepTeKed METOoAaMM KOMIBIOTEPHOM Trpa@uKud M IpaBHiIaM H
YCIIOBHOCTSIM, TPUMEHsIeMbIM Ipu 3ToM (ctangapram ECKJI).

2. B pe3ysbTare n3yueHus JMCUMILJIMHBI 00y4AIOMINIACS JOJIKEeH:

Obnadamye cleayOMUMU KOMIIETCHIIMSAMHU M HHAUKATOPAMH UX JTOCTH)KEHUS:

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

3Hamey:

—  CcTHoCcOoOBI 0OTOOpaKEHUS TPOCTPAHCTBEHHBIX ()OPM Ha TIIOCKOCTH;

— TpaBUJIa U YCIOBHOCTH NPH BBHINOIHEHUU YEPTEKEH;

— BUJBI CHMMETPUU TEOMETPHUYECKHIX UTYP;

—  BUJBI U3/I€THHA U KOHCTPYKTOPCKHX JIOKYMEHTOB;

— OCHOBHbIE BHJBI Tpaduyeckux HHGPOPMAIMOHHBIX CHCTEM, 0a30ByI0 TIpaHUUEecKyl0 CHCTEMY,

UCIIOJIb3yEMYIO B yUeOHOM Ipoliecce.

—  Ymemu: BBINONHATD U YUTATh YEPTEKHU TEXHUUECKUX U3ACIUN C YIETOM JIEUCTBYIOIIMX CTaH/IapTOB;
— BBINOJIHATH U YUTATh CXEMbI TEXHOJIOTHYECKHX MPOLIECCOB;
— HCIIOJIb30BaTh CPEICTBA KOMIBIOTEPHOU IpadUKH JUIsl U3TOTOBIIEHUS YePTEKEH.
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Braoemw:

— crmoco0amMu ¥ IpreMaMH U300pakeHHsI PEeIMETOB Ha TIIOCKOCTH;
— rpaduueckoii cucremoit «Kommacy.

3 Kpartkoe coaep:xaHue TUCHUILUIAHBI

Pazgen 1. O0mue npaBuia BbINOJHeHHs] 4YepTexeil. [IpaBuna BeImonHeHHS U OQOPMIICHHS
yeptexei B coorBeTcTBUM ¢ 'OCT. I'eoMeTprueckre nocTpoeHusl.

Pa3znea 2. IlpoenupoBanue reomerpuuyeckux ¢uryp. Merox npoekuuil. Ilpsimble u Kpuble
muHuu. [lnockocte. IloBepxHoctu. I'eomerpuueckue Tena. CuUMMeETpUss TIeOMETpUYECKHX (uryp.
OmnpezneneHue HaTypalbHOM BETMUMHBI OTpE3Ka NPsAMON U MII0cKoi Gurypsl. [lepecedenne reoMeTpuyecKux
00pa3os.

Pa3znen 3. U3o6paxkenusn mpeameroB mo I'OCT 2.305-2009. U3menusi U KOHCTPYKTOPCKHE
AOKYMeHThbI. V300pakeHusi. AKCOHOMETpuYeckue udeprexu uzaenuid. Co3gaHue TpeXMEpHBIX Mojelnei
npeaMeToB. Co3laHne aCCOLMATUBHBIX YEPTEKEN HA OCHOBE TPEXMEPHOU MOJIEIIH.

Bunapl u3genuii 1 KOHCTPYKTOPCKUX JOKYMEHTOB. Cxembl. Pe3pObl: 00pazoBaHue, KIacCHU(pUKAIIHS,
N300pakeHHE U 0003HAYCHHE HAa YESPTEKE.

Pa3nea 4. U300paskenns nerasneil M UX coeMHEHUI. DCKU3bl U TEXHUUYECKHE PUCYHKH JAETajeil.
Pe3b0oBble u3nenus u coeuHeHus. Jpyrue Buibl pa3beMHbIX U HEPA3bEMHBIX COCIMHEHUH JeTalel.

Pazgen 5. Yeprexm cOopounbix equnuu. [IpaBuna BeImoMHEHHS W OGOPMIIEHUS COOPOYHOTO
yepTeka. [leraarpoBaHue yeprexeid COOpOUHBIX €IUHMII.

Paznen 6. Komnbrotepnas rpaduka. KomnbroTepHas rpaduka M peliaeMmble €10 3aJayu.
I'padguueckue 0ObEKTHI, IPUMHUTUBBI, aTpUOYTHI, CUHTE3 U300paxeHnus. [Ipencrasnenue BuieonHpopMalu
U ee MammHHas reHeparys. COBpeMEHHbIE CTaHIApThl KOMIBIOTEPHOH rpaduku, rpaduuecKue SI3bIKH U
meradaiinbl. Peann3anus anmapaTHbIX Monyieidl rpadpudeckoil cucrembl. OcHOBHblE TIpaduyeckue
QITOPUTMBI Ha TUIOCKOCTH U B IpocTpaHcTBe. [IporpaMMHubie rpadudeckne CHCTEMBI M UX IPUMEHEHHE.

4 O0beM yueOHOH TMCUMILIUHBI.

Beero Cemectp
Bun yuebnoii paboTbl 1 2
3E Axan. 3E Axan. 3E Axan.
q, q, q,
OO611ast TpyA0EMKOCTh JUCITUTUIMHBI 7 252 4 144 3 108
KonrakTHas padora — ayiuTopHbIE 222 80 1,33 48 0,89 32
3aHATHS:
B TOM 4mncJje B popMe NpPaKkTHYECKOit 1,44 59 0.72 26 0,72 26
NMOJATrOTOBKH
Jlexun 0,44 16 0,44 16
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
B TOM 4HCJIe B (hOpME TPAKTUICCKON 144 59 0.72 26 0.72 26
MOATOTOBKHU ' ' '
CamocrosiTesibHas padoTa 4,78 172 2,67 96 2,11 76
KonrakrHas caMOCTOATE b HAS paborta 0.8 0.4 0.4
(3a4er c OLIEeHKOM)
Kypcosast pabota 35,8 35,8
KonrakrHas C&M?CTOﬂTeHBHaH paborta 4,78 0.2 267 211 0.2
(mpuem KypcoBoi paboThI)
[ToxroToBKa K KOHTPOJIBHBIM paboTam 36 18 18
CaMocCTOsATeTbHOE N3YUCHUE Pa3/IeiioB 99 2 776 216
JIUCHUIIINHBI ! ' '
3auer ¢
3aver ¢ OLIEHKOIA,
Bua uTOroBoro KOHTpOJIA: .
OLIEHKO#1 KypcoBasi
padora
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Cemectp

Bcero

Bun yuebHo# paboThI 1 2
3E Actp. 3E Actp. 3F Acrtp.
q, q, q,
OO01mast TpyI0EMKOCTh TUCITUTUTHHBI 7 189 4 108 3 81
KonTakTHasi pabora — ayiuTOpHbIE 222 60 1,33 36 0,89 24
3aHATHS:
B TOM 4HcJIe B (popMe NPAKTHYECKOH 1,44 39 0,72 195 | 0,72 | 195
NMOJATOTOBKH
Jlexun 0,44 12 0,44 12
[Tpaktrueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HCIIe B (hOpMe MPAKTUIECKON 144 39 072 195 | 072 | 195
OATOTOBKH ' ! ' ' !
CamocrosiTesibHas padora 4,78 129 2,67 72 2,11 57
KoHrtakTHas camocTosTenbHas pabora 0.6 03 03
(3a4eT C OLIEHKO) ' ' ’
Kypcoas pabora 26,85 26,85
KonrakrHas CaMOCTOATE b HAS paborta 478 | 015 | 267 211 | 015
(npuem KypcoBoii paboThl)
IToaroroBka K KOHTPOJIBHBIM paboTam 27 13,5 13,5
CaMocTosTeIbHOE N3YUCHHUE Pa3/IeioB 244 5g 2 16.2
IIUCIUATUINHBL ! ' !
3auer ¢
3ader ¢ OLIEHKOM,
Buja uTOroBOro KOHTPOJIS: OLeHKOii KypcoBas
padora

AHHOTANUsA padoyeid MPOrpaMMbl JUCHUILIIMHBI
«IIpukaaaHas MeXaHUKA»

1 Heab AMCUMIUIMHBI — HAYYUTh CTYAEHTOB TBOPYECKOMY IOAXOAY K BBIIOJHEHUIO MHKEHEPHBIX
pacyeToB Ha IIPOYHOCTbH, )KECTKOCTh U YCTOMYMBOCTD 3JIEMEHTOB KOHCTPYKIUH, JA€Taled U Y3JI0B MallUH U
anmaparos.

2. B pesyabTrare n3y4eHust AMCUHUIIMHBI 00y4AIOMINICSH JOJIKEeH:

Obaaoams crieayomUMy KOMIETECHIUSIMH U UHAUKATOPAMH UX JIOCTHIKEHUS:

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

3nameo:

— OCHOBHBIE YPAaBHEHUS U METOBI PEIIEHUS 3a7a4 CONPOTUBIICHUSI MAaTEPUAJIOB U AETaJCH MalluH;

— OCHOBHBIE METO/IbI PACYETOB HA IIPOYHOCTH, KECTKOCTh U YCTOMYMBOCTH JIEMEHTOB KOHCTPYKIIHN
MalluH U anmnaparos;

— OCHOBBI TEOPHH pacyeTa JeTaje U y3JI0B MAIMH U allllapaTOB XMMUYECKOU TEXHOJIOTUH.

Ymemn:

— IIPOBOJUTH PACUETHI JIEMEHTOB KOHCTPYKIIMM Ha OCHOBE METOJIOB COIIPOTHUBIICHHSI MAaTEPHUAIIOB;

— paccuMTHIBATh U KOHCTPYHUPOBAThH JETAIN MAIIHUH 10 UCXOIHBIM JaHHBIM;

— TPOU3BOJAUTH PACUYEThl IO OCHOBHBIM KpUTEPUSIM pPAOOTOCHOCOOHOCTH U KOHCTPYHPOBAHMS
JleTajield MalllvH.

Bnaoemy:

— HaBBIKAMM pacyueTa COIPOTUBIIEHUS MaTEpUAJIOB aHAIUTUYECKUMU METOAAMH;

— HaBBIKAMH BBIOOpa MAaTEPHAIIOB IO KPUTEPUSIM IIPOYHOCTH;

— pacdyeTaMM TUIIOBBIX JI€TaJleld MaIlIMH, [I0JIb3YsACh clipaBoyHOU nutepaTypoi u I'OCTamu.

3 Kparkoe coaep:xaHue TUCUMILIHHBI

Paznen 1. Omnpenenenne peakuuii omop. PacrsikeHue-cxkaTme. AOCOIIOTHO TBEpIOE TeEJO.
DOneMeHTbl CTaTUKU. YpaBHEHUS paBHOBecus. OCHOBHBIE JONYLIEHUS W MPUHLUIB COMPOTHBIECHUS
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marepuanoB. Hanpsbkenus, nedopmanuu u nepemerienus. 3akoH ['yka. [loctpoeHue smiop BHYTpPEHHHUX
YCWIHH, HAMPSDKCHUH U TIepEMENICHUH. Y CIIOBUE MPOYHOCTH MIPH PACTSHKEHUH (CKATHH).

Paznen 2. Kpyuenme. M3rud. 3axon I'yka mpu cnsure. BHyTpeHHue cuiioBble (akTOpbl NpHU
Kpy4eHUH. YCJIOBHE MPOYHOCTU MpH KpydeHuu. [lonstue ymcroro m momepeunoro mu3rubos. IlpaBuna
MOCTPOCHUS AMIOP MONEPEYHBIX CHJI M H3THOAIONINX MOMEHTOB. Y CIIOBUE MMPOYHOCTH TIPH U3THOE.

Paznen 3. CuoxkHoe HanpskeHHoe cocTosiHMe. OCHOBBI TEOPUM HANPSDKEHHOTO COCTOSIHUSI U
TUTOTE3bl MPOYHOCTU. TOHKOCTEHHBIE cocyabl. OmnpeneneHue HANpsHKCHWH M0 OE3MOMEHTHOH TEOpHH.
Pacder cxxkaThIX CTepKHEN HA yCTOMYMBOCTb.

Pa3znen 4. leraau mamud. CoenrHEHUs JaeTaliell MaluH. Baibl 1 OCH, WX OMOPHI U COCIMHCHHS.
MexaHudeckue nepeaadm.

Pazgean 5. Pacyer XuMHYeCKOro anmapara ¢ MeXaHH4eCKUM IlepeMelInBAIIIUM YCTPOiiCTBOM.
Bb100p KOHCTPYKIIMOHHBIX MaTepuaioB. PacdeT OCHOBHBIX T'€OMETPHUYECKHX pa3MepoB ammapara. Beioop
¢dmnanues, npuBoaa. Pacuer ¢uanneBoro coenunenus. Beibop Memanku. Pacder Memanku Ha MPOYHOCTD.
Pacuer mmoHku B cTynuie Memanku. PacueT Bajia Menanku Ha BUOPOYCTOMYMBOCTE. PacdeT Bana Memaiku
Ha MPOYHOCTHb. BBIOOp M pacueT KOMIUIEKTYIOUIMX 3y1eMeHTOB. OdopmileHHe MOSICHUTEIbHOW 3alHCKH.
Ueprex o01Iero Bua ammapara ¢ BUJaMH, pa3pe3aMu, CCYCHUSIMU M BBIHOCHBIMU DJIEMEHTaMH, TAIONTIMHU
MOJIHOE TIPEJICTaBICHHE 00 ero yCTPOoiCcTBE U MpHUHIMIE paboThl. UepTexkn cOOPOUHBIX €IUHUI] U JeTaleH.
Odopmienue crienuuKamm.

4 O0beM yueOHOM TUCUMILIUHBI.

Cemectp
Bceero
Bun yuebHoit paboTbl 3 4
3 Axan. 3E Axag. 3F Axan.
q. 9. q.
OOmas TpyA0eMKOCTb AUCLHUIIIUHBI 6 216 4 144 2 72
KonTtakTHas padora — ay1MTOpHbIe
3AHSITHS: 2,22 80 1,33 48 0,44 16
B TOM 4mncJje B (popMe NpPaKTHUYECKOI 144 59 0,72 26 0,22 8
MOJATOTOBKH
Jlexnun 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,33 48 0,89 32 0,44 16
B TOM 4HcIIe B popMe MPaKTHUECKON 1,44 59 0,72 26 0,22 8
MIOJITOTOBKH
CamocrosiTesibHas padora 3,78 136 2,22 80 1,56 56
KonrtaktHas camocrositensHast pabora
N 0,4 0,4
(3aueT ¢ OLEHKOI)
KypcoBoii mpoekt 55,6 55,6
KonrtaktHas camocrositenbHast paboTa 0.4 04
(IprieM KypcOBOTO TPOEKTA) 3,78 ’ 2,22 1,56 ’
PacuetHo-rpadguueckue padboThl 18 18
[TonroToBka K KOHTPOJBHBIM paboTam 18 18
CamocTosITenbHOE H3yIEeHUE Pa3/IelIOB 43.6 43.6
JMCLUTUIMHBI
3aver ¢ KYPCOBOii
Bua uToroBoro KOHTpoJIA: "
OLIEHKOii NPOEKT
Beero ; Cemectp y
Bun yueGHOM paboThI
3E Actp. 3E Actp. 3F Actp.
9. q. q.
OO0mas TpyA0eMKOCTb AUCLUIIIHHBI 6 162 4 108 2 54
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KonrtakTHas padora — ayiuTopHbIE
e — 2,22 60 1,33 36 0,44 12
B TOM 4mucJje B (popMe NpaKTHYECKOI 1,44 39 0,72 195 | 022 5
MOJATOTOBKH
Jlekuuu 0,89 24 089 24
[Tpaktrueckue 3ansarus (113) 1,33 48 0,89 24 0,44 12
B TOM 4HCIIE B (pOpME MPAKTHUECKON 144 39 0,72 195 | 022 6
MOJITOTOBKH
CamocrosiTesibHas padora 3,78 102 2,22 60 1,56 42
KonraktHas camocrositenbHast pabora
. 0,3 0,3

(3a4eT C OIEHKOM)
KypcoBoii mpoekr 41,7 41,7
KonrtakTHas camocrositenbHas pabora 03 03
(mpueM KypcoBOTO MPOEKTA) 3,78 ’ 2,22 1,56 ’
Pacuetno-rpaduueckne paboThl 13,5 13,5
[TonroToBKa K KOHTPOJBHBIM paboTam 13,5 13,5
CamocTosTeIbHOE U3YYCHUE Pa3JIeiiOB 32.7 2907
JTUCITUTLTAHBI

3aver ¢ KYPCOBOM
Buja uTOroBOro KOHTPOJIS: “

OIIEHKOii NMPOEKT

AHHOTANUsA padoyei MPOrpaMMbl JUCUUILIIMHBI
«IIpouecchl U anMapaTbl XMMHYECKOH TeXHOJIOTHID)

1. Heab AMCHMIVIMHBI - BMECTE C JUCHUIUIMHAMHU OOIIEH XMMHUYECKOH TEXHOJOTHH, XMMUYECKUMHU
IpoIeccaMy U PEaKTOpaMu M IPYTHMH, CBSI3aTh OOIICHAYYHYIO U OOIIEMHKEHEPHYIO TIOJrOTOBKY XUMHKOB-
TEXHOJIOTOB, YTO HEOOXOAMMO IpU MOJArOTOBKE OakajaaBpOB IO JAaHHOMY HAIpPAaBICHHUIO JJIs HAy4HO-
MCCJIEIOBATEIbCKOM U MPaKTUUECKON pabOThl Ha MPEATIPUATHUSAX.

2. B pe3ysbTare H3y4yeHHs JUCHMILIUHBI 00y4AIOIMIACA JOJIKeH:

O6nagath caeayOUMMH YHUBEPCATIbHBIMA KOMITETEHIIUSMU ¥ UHIUKATOPAMU UX JOCTUKECHHUS:
YK-1-VK-1.1, VK-1.2, YK-1.3, YK-4.

YK-2 - YK-2.3; YK-2.10.
YK-3 - YK-3.3.
YK-8 - YK-8.4.

Obnanath cleayOUMMH  OOIIENPOPECCHOHATIBHBIMU  KOMIIETEHIIMAMU W HMHAMKATOpaMH HX

JOCTUKECHHUS:
OIIK-2 - OIIK-2.6, OIIK-2.7, OIIK-2.8.
OIIK-4 - OIIK-4.1, OIIK-4.2, OTIK-4.3, OIIK-4.7, OIIK-4.12.

Ob6nanath caenyromuM NpodecCHOHAIBHBIMUA KOMIIETEHIIMSMU M UHAMKATOPAaMH UX JTIOCTHUKEHUS:
MK-1 - TIK-1.2, TIK-1.3.

IK-2 - TIK-2.3.
MK-3 - [IK-3.2.
IIK-4 - TIK-4.3.

3uamo:

— OCHOBBI TEOpUHU MEpPEeHOCa UMIMYJbCa, TeIJIa U MAacChI;IPUHIUIBI (PU3MUECKOTO MOAETUPOBAHUS
IIPOLIECCOB; OCHOBHBIE YPABHEHUS JIBUKEHUS KUAKOCTEN; OCHOBBI TEOPUU TEILIONEPEAAUN; OCHOBBI TEOPUHN
Maccorepeiadyil B CUCTEMax €O CBOOOJHOW M HEMOJBMKHOM IpaHuuel pasnena (a3; TUIIOBBIE MPOLIECCHI
XUMHYECKON TEXHOJIOTUH, COOTBETCTBYIOIME alllapaThl U METOJBI X PacyeTa;

— METOJbl TMOCTPOEHUS HMIHUPUYECKUX M TEOPETUUYECKHX MOJENIeH XHMHUKO-TEXHOJIOTHUECKHUX
IIPOLIECCOB.

Ymemo:

— ONpEIENATh XapakTep IBMKEHHS XKUAKOCTEH M Ta30B; OCHOBHBIE XapAaKTEPUCTUKU IPOLIECCOB
TEIUIO- M Maccolepefayd; pacCUUThIBaTh MapaMeTpbl W BbIOMpaTh ammapatrypy A KOHKPETHOIO
TEXHOJIOTMYECKOI0 IIPOLECCa;
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— PacCUMUTHIBATH OCHOBHBIC XapPAaKTEPUCTUKH XHMHUKO-TEXHOJOIMYECKOIO TMpollecca, BBIOMpATh
PaLMOHATIBHYIO CXEMY.

Bnaoemy:

— METOJAaMH TEXHOJOTMYECKHX pPACUETOB OTACIHBHBIX Yy3JIOB MW JACTalNe XHMHUYECKOrO
000pyI0BaHNs;

— HaBBIKaMU IIPOEKTUPOBAHUS TUIIOBBIX ANIIAPAaTOB XMMHYECKON IPOMBILUICHHOCTH;

— METOAAaMH OIPEJIEJICHUS PAIlHOHAIBHBIX TEXHOJIOTUYECKUX PEKUMOB pabOThl 000PYI0BAHHUS.

3. Kparkoe cogep:xanue JUCUMIJIMHBI.
Paszgea 1. l'mapoauHamMuyecKue Npouecchl M annapaTbl XMMUYeCKO TeXHOJIOTHH.
1.1. Beenenue B aucuunianHy. OCHOBHBIE MOHATUS U OIPEJICIECHHUS.

IIpenmer pucuumuinebl  «Ilpomeccel u  ammaparel XUMu4eckodl TexHosorum». Kiaccuduxanus
npoueccoB. HenpeppiBHBIE U IEPUOINYECKUE, CTALIMOHAPHBIE U HECTALIMOHAPHBIE IPOLIECCHI.

OCHOBHBIE 3aKOHOMEPHOCTH IPOLIECCOB M OOLIME NPUHIMIIBI pacyera amnmnaparoB XUMHYECKOH
TEXHOJIOTHH.

Kunkoctn u rasel. Kmaccudukanms sxuakoctedt. MnmeanbHas >kuakocTh. KamenbHble W ymnpyrue
xuakoctu. Cuibl, IEHCTBYIOIINE B XKHUIKOCTU: MAacCOBBIE U ITOBEPXHOCTHbIE. HanpskeHus: B )KUIKOCTIX U
ra3ax (TaHreHLHaJIbHbIe U HOpMaslbHbIE). CBONCTBA KHUIKOCTEH.

Mognenb HenpepbIBHOU cpenbl. [lonsaTHe Grusmueckoro aeMeHTapHoro oobema.

1.2. OcHOBBI TEOPUU IEPEHOCA.

OCHOBBI TEOpHUH SBJICHUI MIEPEHOCA: aHATH3 MEXaHU3MOB, MOJICIIMPOBAHMS M pa3pabOTKu 0000IIEHHBIX
METO/I0B pacyera THAPOMEXaHHYECKHUX, TEIUIOBBIX M MAacCOOOMEHHBIX IIPOLIECCOB M  alllapaTros.
DEeHOMEHOJIOTUYECKUE 3aKOHBI MIEPEHOCA UMITYJIbCA, MACChl U dHEPIUU. MOJEKyIsApHBIA U KOHBEKTUBHBIN
nepeHoc. O01Me 3aKOHOMEPHOCTH THIPOJMHAMUKY, TeIIoNepeaun U Maccomnepenauu. Bzaumocssa3p 3tux
IIPOLIECCOB B MPOMBIIIIEHHOM anmnaparype. Poib sBiIeHH TepeHoca IPU XUMAYECKHUX ITPEBPAILCHUSIX.

MarepuanpHble M SHepreTudyeckue (TEIUIoBble) OalaHChl; ONpPEAEICHHE MAacCOBBIX IIOTOKOB U
HHEPreTHUUECKUX 3aTpaT. Y CJIOBUS PaBHOBECHUS U OIpEAEIICHUE HaIlPaBJIEHUs IPpoLeccoB nepenoca. O0muit
BUJI YPAaBHEHUH CKOPOCTHU MPOLECCOB; ABMXKYILUE CHIIBI M KHHETUYEeCKHe K03 duiueHTsl. Jlumurupyromue
CTaauH.

1.3. l'uapocraTtuka.

HuddepenumansHple ypaBHEeHUsI paBHOBecusi Jiepa. [lokosmmiasicst KUAKOCTh MOJ ACUCTBUEM CHIIbI
TsokecTH. OCHOBHOE YpaBHEHME THMJIPOCTAaTUKU. [IpakThyeckue MpHIOKEHHS OCHOBHOTO YpPaBHEHHUS
TU/IPOCTATUKH.

1.4. T'uppoauHaMuka.

bamanc cun npu  ABMKEHUM BA3KOM HEC)KMMAEMOM JKHUIAKOCTU. YPaBHEHUE HEPA3PBIBHOCTU
(crutomHoCTH) oToKa. YpaBHeHne HaBbe-CTokca 1 ero pu3nueckuil cMpIci.

[Tonobnoe mnpeoOpa3zoBanue ypaBHeHUs Hasbe-CtTokca. bespasmepHble nepeMeHHbIE - KPUTEPUU
rHJIpoAMHaMuYecKoro nojaodus (Ditnepa, Pelinonbaca, @pyna, TOMOXPOHHOCTH), UX (PU3HMUECKUI CMBICI;
napaMmerpuueckue kputepuu. KpurepuanbHoe ypaBHEHUE IBUKEHUS BA3KOU KUJAKOCTH.

VYpaBHeHue JBUKEHUs Oiiepa. DHepreTMYeckuil OallaHC CTAlMOHAPHOTO JBM)KEHUS HJleaIbHOU
JKUJKOCTU. YpaBHEHUE bepHyuM U1 UACAIBHON M PEAIbHOM KMIKOCTH. Ero mpakThyeckue NpuiioKeHus
(ucteuenune xuiakocred, Tpyoka Ilurto-Ilpanarns). IlpuHIUNBI H3MepeHHS CKOpPOCTEH U PpacxoaoB
KHUJKOCTU JPOCCENIbHBIMU NMPUOOpaMU M MHEBMOMETpUUYECKUMHU TpyOkamu. OmnpejeneHue pacxooB MHpu
MCTEUYEHUH )KUJIKOCTEHN Uepe3 OTBEPCTHSI UM HACAIKH.

['unpoauHamMuyecKkue peskuMBbl IBUYKEHUS KUJIKOCTEH: TaMUHAPHBIN U TypOYJIeHTHBIH.

Yucno PeiiHonbica M ero KpUTHUYECKHE 3HAYeHHA. MeXaHM3Mbl JIAMHHAPHOTO M TYpOYJIEHTHOTO
tedeHuid. [lonsatue typOyneHntHoctu. IlpencraBieHuss o TMIPOJUHAMHYECKOM IOTPAaHUYHOM CJIO€ IMpHU
TEUYEHUH 10 TPyOaM M KaHajlaM U IpU OOTEKaHUU TeJ.

Pacuer nuameTpa TpyOONpOBOIOB U anmapaToB; BEIOOP CKOPOCTEN MOTOKOB U ONTUMAJIBHOTO IHaMeTpa
TpyOOIPOBOIOB.

Pacnpenenenue ckopocteit Mo paanycy TpyObl IOCTOSIHHOTO CEYEHHs IIPU JIJAMUHAPHOM CTaIl[MOHAPHOM
TE€YEHUH.

Teuenune B TpyOax u kaHanmax. Onpeaensironuil monepeyHsld pa3Mep MOTOKa B KaHAIaX MPOU3BOJIBHON
(bopMBI: THAPABIMYECKHH pauyc, SKBUBAJICHTHBIM JHaMeTp.
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I'uppaBinyeckoe CONPOTHUBIICHHE IIPU TEYCHUM KUIAKOCTEH M Ta3oB. Pacder moreps Ha TpeHue
(ypaBuenue [lapcu-BeticOaxa) u Ha MecTHBIE conpoTuBieHUs. COOTHOIIEHUSI 1 HOMOTPaMMBI JUIsl pacueTa
KodpuUIMeHTa TpeHUs. 3aBUCHMOCTH MEXAY pacxXxoJ0M U IepemnaaoM AaBiieHus. Pacuer Hamopa mis
nepeMenIeH s JKUIKOCTeH uepe3 cucteMy TpyOOoIpoBOIOB U aIlapaToB.

1.5. [lepemenieHrE KUIKOCTEN.

[lepemenieHne >KUIKOCTEH C MOMOIIBIO MAIllMH, MOBBIIIAIOMIMX JaBieHue. OObeMHbIe (TIOPIIHEBBIE,
pOTalMOHHBIE W Jp.) U AUHAMHUYECKHE (LIEHTPOOEKHBIE, OCEBbIE U Jp.) Hacocbl. OCHOBHbBIE MAapaMETPHI
paboThI THIPABIMYECKUX MAIIUH: IPOU3BOAUTEIHLHOCTD, HAIOP, MOIIHOCTH, KIT/I.

Pacuer nanopa u notpe6iseMoii MOUTHOCTH; OA00p IBUTaTeNs K Hacocy. OmnpeneneHue JoImyCTUMON
BBICOTHI BCACHIBaHUSI. SIBJIEHNE KABUTAIIMU U €TI0 IIPEI0TBPAICHHE.

OcoOenHocTd pabOThl, COMOCTaBICHHE M OO0JACTH TPUMEHEHHS OCHOBHBIX THIIOB HAacOCOB -
[EHTPOOCKHBIX, TOPIIHEBBIX (IUIyH)XKepHbIX) W ap. CBsa3p  Hamopa, Momuoctd u  KIIJ ¢
MIPOU3BOIUTENILHOCTBIO (XapaKTepUCTUKU HAacocoB). PaboTa HacocOB Ha CeTh M UX BBIOOP; PEryIUPOBAHUE
MPOU3BOAUTEIILHOCTH.

Pa3znea 2. TensioBble mpouecchbl U aNMapaTbl XUMHU4YECKOH TEXHOJIOTHH.
2.1. OcHOBHBIC IOHSTHSI U OTIPEICIICHUs B TEIIONepeaaye.

OCHOBHBIE TEIJIOBBIE MTPOLIECCHl B XUMUYECKON TEXHOJIOTHMHU: HArpeBaHUE U OXJIAXKICHHUE, KOHAEH CAIUs
MapoB U UCHAPEHUE KUIKOCTEM.

CranroHapHbIi U HECTALIMOHAPHBIN MEPEHOC TEIUIOThL. TemiepaTypHoe moJjie, TpagueHT TeMIEPaTypbl
¥ TEIUIOBOM MOTOK; TEIUIoNepeaya M TeIulooTaadya. | eMIepaTyporpoBOJIHOCTh — TEIJIOMHEPIIMOHHBIE
CBOMCTBA Cpepbl.

2.2. Ilepenoc saeprun B GopMe TEMIOThI.
TennoBoil OanmaHc Kak YacTHBIM ciiydail sHepreTHdeckoro Oananca. OmpeneneHue TENJIOBOW Harpys3Ku
anmnapara Ipy U3MEHEHUU U 0€3 U3MEHEHHUs arperaTHOro cocTosiHus. Pacxon TerioHocuTenei.

HuddepenunansHoe ypaBHEHHE TIEpeHOCA YHEPTUH B popMe TeIUIOThl, ypaBHeHHe Dypbe-Kupxroda u
TEIIONPOBOAHOCTH.

CranuoHapHbIi IEPEeHOC TEIUIOThI Yepe3 IJIOCKUE U LMIMHAPUYECKUE CTeHKU. CoueTaHne MEXaHU3MOB
nepeHoca TeIIoTh (TETUIONPOBOIHOCTH, KOHBEKITNH, U3TyUEHUs).

KoHBekTuBHBIN NepeHoC TemIoThl. be3pasmepHsie nepemennsie — uncna Hyccensta, [lekne, [Ipanarns,
I'pacroda, ®ypre. Pacuet korhPuirieHTOB TEMIOOTIaYN TP BRIHYKJICHHOW U €CTECTBEHHON KOHBEKITHH.

TemooOMeH mpu M3MEHEHUM arperaTHoro cocrosiHus. Konnencarus mapos. @opmyna HyccenbTa.
TernooOMeH npu KUMIEHUU.

PanuanTtHbIil TemonepeHoc. BzanmHoe uznydenue ten. PaguaHTHO-KOHBEKTHBHBIN MEPEHOC TETUIOTHI.
Pacuer nmotepb TENIOTH anmapataMu B OKPYKAIOIIYIO CPeAy U TETUIOBOM M30sIuu. OCHOBHOE ypaBHEHHE
TerJIonepeaym.
2.3._Temonepeiavya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Temonepenadya B MOBEPXHOCTHBIX TEINIOOOMEHHHKAX. AJNTUTUBHOCTh TEPMUYECKHX COMPOTHUBICHHM.
Cpenusis nBwKymas cuia Ttemionepenaund. OmnpeneneHue CpeIHeW IBIDKYIIEH CHJIbl B ammaparax
pa3IMYHBIX KOHCTPYKUMWA. B3anMHOe HampaBieHuWE IBWKEHHUs TeIUIoHOcHuTeneld. Pacuer moBepxHOCTH
TEMI1000MEHHUKOB.

CniocoObl MOJBO/Ia U OTBOJA TEIUIOTHI B XMMHUYECKOW TEXHONIOTHUHU. TpebOoBaHUs, MPEAbIBIIEMbIE K
teroHocutesiM. O60rpeB BOJSIHBIM IMapOM, BBICOKOTEMITEPATYPHBIMU OPTAaHUYECKUMHU TETUIOHOCUTEIISIMH,
TomoyHbiMH  razamu. CrnocoObl  anekTpooborpeBa. OTBOA  TEIJIOTHl  BOJOW, BO3AYXOM U
HU3KOTEMIIEPATYPHBIMH TETUIOHOCUTEIISIMH.

TemooOMeHHBIC anmapathl; ux Kinaccudukamys. OCHOBHBIC THITBI TOBEPXHOCTHBIX TEIJIO0OMEHHUKOB
(TpyOuatble, TIaCTMHYATHIC, allapaThl C TMEPEMENIUBAOIIMMHU YCTpoHcTBaMH W T.1.) CMecHuTelbHbIe
TEII00OMEHHUKH: TPaTupHU, KOHACHCATOPHI CMEIIeHHs. BRIOOp ONTUMAIBHBIX KOHCTPYKIMNA U YCIOBUN
AKCIUTyaTalliy TEMI00OMEHHBIX armapaToB. OCHOBHBIE TEHJICHIIMM COBEPIICHCTBOBAHUS TETLIOOOMEHHBIX
anmnaparos.

Pazgea 3. Ilpoumecchl W anmaparbl pasjesieHHMsi TOMOTE€HHBIX CHCTeM (OCHOBHbIE MacCcOO0OMEHHbIEe
NPOLeCcChl).
3.1._ OCHOBHBIC IOHATHS U ONIPEJICICHUs B Maccolepeaye.
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Knaccugukanus npoueccoB maccoooMeHna. OcHOBHbIE TOHATHS H onpeaeneHus. [Iporecchl co
CBOOOTHOM M (PUKCHPOBAHHOM rpaHUIIEH pa3fena a3 u ¢ pa3aelsroniei Ga3bl meperopoakon (MeMOpaHoii).
Hocurenu u pactipenensemsie BemecTBa. CriocoOb! BRIpaKeHHs cocTaBa (as.

OU3NKO-XMMHUYECKHE OCHOBBI MacCOOOMEHHBIX IPOLECCOB. PaBHOBECHBIE YCIOBUS U OIpe/eleHue
HampaBJIeHUs TepeHoca BemecTBa U3 (asel B ¢a3y. Kosdounuments: pacnpenenenusi. Ilonsitue o
Mmaccorepeiaye i MaccooTAaye.

KoHueHnTpanuonHoe noje, rpaJiueHT KOHIEHTPAIKY, OOIIUI U yIeIbHBIA MOTOK Macchl. MoseKysipHas
nuddy3us B KUIKOCTAX, razax (mapax) U TBEPAbIX Telax.

3.2. MexaHu3MBbI IIepeHOCca MacChl.

YpaBHEHNE HEPA3PBIBHOCTH JUISl IBYXKOMIIOHEHTHON CUCTEMBI.

JuddepenunanbHoe ypaBHeHHE KOHBEKTUBHOI'O IIEPEHOCA MACChl B OMHAPHBIX Cpe/iax.

Juddy3noHHBII MOTPaHUYHBINA CIT10H; MPO(UIN KOHIIEHTPALUK U CKOPOCTEH B MOTOKAX.

Koadduunentsr maccootnaun. OCHOBHbIE MOJIENIbHBIE IIPEACTABICHUSA O MEXaHU3ME MaCCOOT/IauH.

MonenupoBanie KOHBEKTUBHOTO MaccooOMeHa. Uncna Hyccenbra, [lekne, [Ipanatis, @ypse u ap., ux
(Gu3u4ecKuil CMBICI, aHAJIOTUU C TEIUIOBBIM MOJOOMEM NPUMEHMTENBHO K ra3aM M >KMIKOCTAM. Pacuer
K03 PHUIMEHTOB MaccooTJauu B ammaparax pas3IduYHbIX THUIIOB II0 YpPaBHEHUSM C Oe3pa3MepHBIMU
HEPEMEHHBIMH.

Macconepenada. OcHOBHOEe ypaBHeHHE Macconepenadn. COOTHOIIEHHE MEXAy KodpduuueHTamMu
Maccornepeiayd M MacCOoOTAauyM, aJJUTHBHOCTb IU(PPY3MOHHBIX conpoTuBieHui. MHTeHcudukanus
Maccolepeiayy MyTeM BO3AEHCTBYS Ha TMMUTHUPYIOILYIO CTaIUIO.

Bnusinue ycnoBuii (Temreparypsl, AaBl€HHs, KOHLEHTpalMil) Ha HAalpaBJICHHME MaccollepeHoca Ha
npuMepax adcopOIuK; MPUHIUIIBI BEIOOpa aOCOPOSHTOB.

3.3. ®a3oBoe paBHOBECHE.

MarepuanbHplii  0ajaHC HENpPEpPBIBHOIO YCTAHOBMBIIETOCS IIpoLEecca IpU pas3iIUdHbIX Ccrocobax
BBIPa)KEHUS COCTaBOB (a3 M UX Pacxo/0B; ypaBHEHUsI paOOUUX JUHUH.

[IpenenbHbIE KOHUEHTPALMU paclpeAeasieMoro KOMIOHEHTa B OTJAIOLIEH U u3BIeKaroue ¢azax s
IPOTUBOTOYHBIX IpPOLECCOB. MaKCUMaJbHO BO3MOJKHAsi CTENEHb M3BJICYECHUS, MHHHUMAIbHBIA U
ONITUMAJILHBINA PAaCXO/Ibl H3BIIEKAIOUICH (ha3bl.

3.4. Metoabl pacuéra pa3MepoB MacCOOOMEHHbIX KOJIOHHbBIX allapaToB.

Pacuer mnonepeuHoro ceueHus (IuMameTpa) KOJOHHBI, MPEAENbHO JOMYCTUMas M 3KOHOMHUYECKH
ONTUMAJIbHAs! CKOPOCTH CIUIOIIHON (ha3bl.

PannonanbHbIil  BHIOOpD B3aMMHOIO HAampaBlieHUs JBWKEHUS (a3 M oOpraHu3aly IOTOKOB B
MaccOOOMEHHBIX ammaparax. Pacyer MaccOOOMEHHBIX MPOLECCOB M amlmapaTtoB JUIsl CUCTEM C OJHHUM
pacnpenenseMbIM KOMIIOHEHTOM. OCHOBBI pacyeTa BbICOThl MaCCOOOMEHHBIX ammapaToB C HEMPEPHIBHBIM U
CTYIEHUYaThIM KOHTAaKTOM (ha3. /IBa OCHOBHBIX METO/a pacueTa: Ha OCHOBE K03((HUIIMEHTOB Macconepeiaun
U Ha OCHOBE IOHSTHS TEOPETUUYECKOM CTyneHu paszaeneHus. [loHsTrue yncia eqUHUI] IEPEeHOCa U BBICOTHI
eauHuLbl niepeHoca. dakrtop Mmacconepenaun. CpenHss [BIKyIas CWiIa Macconepenadd. BiumsHue
IPOJOJIBHOTO TEepeMEIIMBaHusl Ha CPEJHIO JIBIXKYIIYI0 CHily Macconepenauu. llponenypa pacuera,
OCHOBaHHasi Ha OOBEMHBIX Kod(duuueHTax Mmacconepenaud. I'papuueckuil M aHATUTUYECKHH METOJbI
pacuera.

Pacuer BBICOTBI MacCOOOMEHHBIX amMapaTroB CO CTYNEHYAaThIM KOHTakToM ¢a3. D¢ HeKTUBHOCTh
cTtynieHn 1o Mbpspdpu. CBsa3p umcna enuHul] nepeHoca u JokaidbHoro KIIJ ctymenu no Mboapdpu.
UucaeHHbIH pacyeT «OT CTYNEHH K CTYNEHH» M ero rpaduueckas HHTEpPIpETAIUsl ¢ HCIOIb30BaHUEM
«KUHETUYECKOW JTUHUWY». YdeT cTpykTypbl moTokoB U KIIJ[ tapenku. OcobeHHOCTH pacdeTa TapelbyaThixX
KOJIOHH Ha OCHOBE IOHSTHSI TEOPETUUYECKON Tapenku. UUciio NeHCTBUTENBHBIX U TEOPETUUYECKUX TAPEIIOK.
D hEeKTUBHOCTH TAPEITKH.

PanmonanbHbIf  BRIOOp B3aMMHOIO HampaBlieHHs JABWKEHHs a3 M OpraHu3alud IOTOKOB B
MaccOOOMEHHBIX arlnaparax.

3.5. AGcopbuus.

OO0mue NpUHLUIB YCTPOMCTBA M KiacCU(UKAIUS anmapaToB Jii MacCOOOMEHHBIX IpPOLECCOB B
cucreMax "ra3(map)-xKuakocts". OcoOEHHOCTH KOHCTPYKLUI abcopOepoB.

OcHoBHbIE THIBI W 0OO0JacTU MNpUMEHEHHs] a0copOepoB: HAcCaJOYHbIE U TapeibyuaThle KOJOHHBI,
anmaparbl CO CIUIOIIHBIM U CEKLIMOHHPOBAHHBIM 0apOOTaKHBIM CJOEM, ammaparbl ¢ JUCIEPrHPOBaHUEM
KUJKOCTH.
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Cxembl  abCOPOIIMOHHO-IECOPOITMOHHBIX YCTAHOBOK C BBIJICJICHHEM H3BICYCHHOTO KOMIIOHEHTa H
pereHepanueit abcopOeHTa (AecopOmuell Tpu TOBBIMICHHOW TEMIepaTrype, TMOHIKCHUEM JaBJICHHUS,
OTIYBKOM MHEPTHBIM HOCHUTEIIEM).

3.6. Juctmnnsanus. Pextudukanus.

Pazenenue nucTuiLIsAIMei )KUIKMX TOMOTEHHBIX CMECEH M COKMIKCHHBIX Ta30B; 00JIACTH MPUMEHEHUS U
0COOCHHOCTH MPOBEACHUS ITPOLIECCOB MPHU PA3INYHOM JABICHUU.

ITapoXKHIKOCTHOE paBHOBECHE JJIA CUCTEM C IOJHOM M OIPAaHUYEHHON B3aUMHOHN PacTBOPUMOCTBIO U
€ro BIMSHHE Ha BO3MOXXHOCTb pa3/ieJIeHHs] KOMIIOHEHTOB JUCTH/UISIIMOHHBIMM MeTojnaMu. Pacuer
paBHOBECHUs JUIsI UJICAIbHBIX OMHAPHBIX CMECEH.

[Ipocras u (pakumoHHAs NMEPEroHKa; MeperoHka ¢ aeduiermanueil. MarepuanbHblii OanaHc, pacder
BBIXO/Ia TPOJAYKTAa M €ro CpeIHEro cocraBa NIpU IeperoHke OuHApHBIX cMmeceld. CXeMbl YCTaHOBOK.
TemnoBble 6amaHCHl M pacyeT PacXxo/0B TEINIOHOCUTENEH /ISl 3TUX MPOIIECCOB.

Pextuduxamnus. POuU3NKO-XMMHUYECKHE OCHOBBI W OCOOCHHOCTH YCIIOBUH TMPOBEACHUS IPOLIECCOB.
CxeMbl YCTaHOBOK JUIsI HEPEPHIBHOW U MEPHOAMYECKON peKTu(duKanuu OuHapHbIX cMecell. OcoOeHHOCTH
yCTpPOMCTBA ammaparoB (HAcaJOYHBIX M TapelbyaTblX KOJIOHH) W BHIOOpAa PEXHUMOB HX pabOThl MpuU
pekTuduKanmyu (MO0 cpaBHEHUIO ¢ abcopOrueif). OCOOCHHOCTH YCTpOWCTBa W BapHaHThl pabOTHI
ucnapuresnei u aedermMaTopos.

MogenupoBaHie W pacyeT IMPOLECCOB W ammapaToB IMPH HENPEPBHIBHOW PEKTH(PHUKAINKA OHMHAPHBIX
cucteM. OCHOBBI YHCIIEHHOTO U TpadoaHaIUTHYECKOro MeToJ0B. MaTepuanbHblii Oananc. Paboune nuHuu.
OnpeneneHne MUHHUMAILHOTO W pabodero ¢uiermMoBoro umcia. TerwioBol OajmaHC M pacueT pacxoJioB
TeruioHocuteneil. [IpuHIMIBI TEXHUKO-9KOHOMHYECKOM ONTUMU3ALUU MIPH pacuere pabodero ¢uerMoBoOro
4lCclla, pa3MEpPOB anmaparypbl U 3Heprerudeckux 3arpaT. OCHOBBI pacyeTa TapeibyaTblX M HAacaJOYHBIX
PEKTU(UKAIIMOHHBIX KOJIOHH.

Paznen 4. Ilpomeccsl ¥ anmaparbl pa3jieleHHsI TeTEPOreHHBIX CHCTeM (OCHOBHbBIE
rUpoMexaHu4vecKue npoueccol).

4.1. Pa3genenue reTeporeHHbIX cucteM. OCHOBHBIC TOHATHUSL U METOJIBI.

Knaccudukanus >KUIKUX W Ta30BbIX TE€TEPOTCHHBIX CHCTEM: CYCHEH3UU, SMYJbCUU, MEHBI, MbUIH,
TyMaHbl. MaTepHuaibHbIi OaaHc IPOLECCOB Pa3/elIeHUs] TETEPOTeHHBIX CUCTEM.

Ouenka »(p¢GEeKTUBHOCTH U BbIOOP ONTHMAJbHBIX MPOLECCOB M almaparoB s pa3leieHUs
TreTEPOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

Pa3nenenune X uAKMX M ra3oBbIX CHCTEM B mojie cui TshkecTh. PacueT ckopocTell ¢cBOOOAHOrO H
CTECHEHHOTO OCaXJICHUS TBEPABIX YACTHII IAPOOOPa3HOM U OTIUYHBIX OT Hee (JOPM B TOJIE€ CHIIBI TSHKECTH.

[Ipouecchl 0OTCTauBaHUs U YCTPOMCTBO alIapaToB pa3AesieHUusl CyCIIEH3UM, 3MYJIbCUI U NbLIeh. Pacuer
MOBEPXHOCTU OCAXKIEHUS W TMPOU3BOJUTEIBHOCTH OTCTOMHUKOB. YCTPOWCTBO M JIEWCTBHE LHUKJIOHOB
(mpocThIX U 6aTapeiHbIX), THIPOLUKIOHOB.

4.3. TeueHme KUIKOCTH Yepe3 HEMOABMKHBIE 36PHUCTHIC U TICEBAO0KMKEHHBIE CIIOU.

3HaueHue THAPOJMHAMUKU 3€PHUCTBIX CIOEB B Ipolieccax (UIbTPOBaHUS, TEIUIO- U MaccooOMeEHa,
reTepOreHHoro kartanu3a U JAp. OCHOBHBbIE XapaKTEPUCTUKU STUX CJIOEB: JUCHEPCHOCTb, YJEIbHas
MOBEPXHOCTh, TIOPO3HOCTh, KBUBAJIEHTHBIN 1UaMeTp KaHajoB. PacueT ruapaBIMdecKoro CONpOTHUBIICHUS
cnosi. I'mapaBnudeckoe COMPOTHBICHHE CJIOEB HACAJOK MPOMBIIIIEHHBIX Macco- M TEITI00OMEHHBIX
anmnaparos.

Pexxumbl TedeHUsT MOTOKOB B HACAJOYHBIX KOJOHHaX. ['MapaBiMyeckoe COMPOTUBIICHHE, SBICHUS
MOIBUCAHUS, 3aXJICOBIBAHNS M HHBEPCUH (a3 U pacdyeT COOTBETCTBYIOIIUX CKOPOCTEH.

['unpoauHamMuika TCEBIOOKIDKEHHBIX (KUMANIMX) cioeB. OO0JIacTh MPUMEHEHHS TICEBIOOKUKCHHUS.
OcCHOBHbBIE XapaKTEPUCTHUKU IICEBIOOKUKEHHOTO COCTOSHHUS. [ mapaBiudeckoe compoTuBieHue. Pacuer
CKOpOCTEH TCEeBI00KIKEHUSI U CBOOOJHOTO BUTAHUS, BBICOTHI NCEBAOOKMKEHHOTO ciost. OIHOpOIHOE U
HEOJTHOPOIHOE TICEBAOOXKIKeHHEe. OCOOEHHOCTH TCEBIO0KIKEHUS MONMUIUCIEPCHBIX cioeB. [IHeBMO- u
TUAPOTPAHCHIOPT 3€PHUCTHIX TBEPbIX MATEPHATIOB.

4.4, ®unbTpOBaHMUE CYCIIEH3UN M OYMCTKA Ta30B OT IBUICH.

Crnenuduka moBeneHUs OCAJIKOB KaK 3€PHHUCTHIX CIOEB: CXKMMAaeMble U HEC)KMMaeMble OCaIKH. Buisl
(GUIBTPOBAIBHBIX NEeperopoAok. MakTopsl, BIMSIONIME HA CKOPOCTh (QUiIbTpoBaHUsA. DUIBTPOBAHHUE NPU
MOCTOSTHHOM ~ CKOpPOCTH  (UIBTPOBAHMS. ODKCHEPUMEHTATbHOE ONpeelieHne KOHCTAaHT YpaBHEHUs
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¢mibTpoBanus. Krnaccupukamuss M yCTpPOMCTBO OCHOBHBIX THIIOB HEMPEPHIBHO U MEPHOIHYECKU
paboTtaronux GrIBTPOB U GUIBTPYIOMUX EHTPUDYT.

4. O0beM y4eOHOH JUCHHUILINHBI.

Beero Cemectp
Buj yueoHoii pa6oThi > 6
3E AKkajn. 3E Axan 3F AKkajg

q, . 9. . 4.
OO01ast TpyI0EMKOCTh TUCITUTUTHHBI 12 432 6 216 6 216
KonTakTHasi padora - ay1uTOpHbIE 3.6 128 18 64 18 64
3aHATHSA
Jlexkuun 1,8 64 0,9 32 0,9 32
[Tpaktrueckue 3ansatus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTesibHas padora 6,4 232 3,2 116 3,2 116

CamocTosTeNIbHOE H3Yy4YCHHUC Pa3aCIOB 6,4 232 3’2 116 3,2 116

IHACIIATUINHEI
Bujabl KOHTpOJIS:
DK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTta - 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
Bujg uTOroBOro KOHTPOJIS: JK3aMeH JK3aMeH
Beero Cemectp
Buj yueoHoii pa6oThl > 6
3E Actp. 3E AcTp. 3E Actp.

q, q, q,
OO01mast TpyTI0eMKOCTh TUCITUTUTHHBI 12 324 6 162 6 162
KonrakTHas padora - ayauTopHbIe 3.6 9% 1.8 48 1.8 48
3aHATHSA
Jlexun 1,8 48 0,9 24 0,9 24
[Tpaktuyeckue 3ansatus (I13) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas padora 6,4 174 3,2 87 3,2 87

CaMOCTOSITEeTbHOE U3YUYCHUE Pa3JIeliOB 6.4 174 3.2 87 3.2 87

JUACIATUTHHBI

Buabl KOHTpOJIA:

IK3aMeH 2,0 54 1,0 27 1,0 27

KonTakTHas paboTta - mpoMexyTouHast 0.6 0,01 0.3 0,01 0.3
aTTecTalus 2,0

[ToaroroBka K 3K3aMeHy 53,4 0,99 26,7 0,99 26,7
Buja nToroBoro KOHTpoOJIA: JK3aMeH JK3aMeH

AHHOTanus padoveil NPOrpaMmbl IUCHUIIIHHBI
«O01mas XuMH4YeCKas TEXHOJIOT

1. Hear aucHumiauHbl — GOpPMUpPOBaHME  3HAHWM B OOJNAacTH  peanu3allid  XHUMHKO-
TEXHOJIOTHYECKUX TPOIECCOB C YYETOM (UBUKO-XMMHUYECKUX OCOOCHHOCTEH MPOTEKAIOIINX PEeaKIui,
BbIOOpa ONTUMAIbHBIX YCJIOBMM pealu3yeMbIX MPOLECCOB, BbIOOpa 3(P(GEKTUBHBIX PEAKTOPOB,
MPUOOpPETEHUs] HABBIKOB B COCTABICHUU MaTepUATbHBIX M TEIUIOBBIX OallaHCOB, B pacyeTe MPOIECCOB U
pPEaKTOpOB HA OCHOBE MAaTEMaTHYECKOTO0 MOJCIMPOBAHUS, TMONTYYCHHS 3HAHWK B 00JIacTH pa3pabOTKH
sHeprocOeperaonmx XuMHUKo-TexHonornueckux cucteM (XTC), 0e30TXOAHBIX U  MaJOOTXOJHBIX
TEXHOJIOTHI Ha MPUMEpPEe COBPEMEHHBIX ITPOU3BOICTB.

2. B pe3yabTarte u3y4eHus TUCHHUIJIMHBI 00yYAOMMIiCS T0KEH:
84



Obnaoamp CJICOAYIOIIUMU KOMIICTCHIIUAMU U HHAUKATOPAMU UX NOCTHIKCHUA!

OIIK-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OIIK-4.14.

3namy:

— OCHOBBI TEOPHH XMMHYECKHX MPOLIECCOB U PEAKTOPOB;

— METOJOJIOTHIO UCCIIEIOBAHUS B3aMMOJICHCTBUS XUMUYECKUX MPEBpALlCHU W SIBJIEHUI MepeHoca
Ha BCEX MacCIITaOHbBIX YPOBHSX;

— METOAMKY BbIOOpa peakTopa u pacyéra mporecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE MTPOLIECCHI U PEAKTOPBI XUMHUUECKON 1 OMOTEXHOJIOTUY;

— OCHOBHBIE MPUHIIMITBI OPTaHU3AIMHA XUMHUECKOTO TIPOU3BOJICTBA, €0 HEPAPXUUYECKYIO CTPYKTYPY,
METO/IbI OIICHKH 3((EKTUBHOCTH MTPOU3BOJICTBA;

— OCHOBHBIE XMMUYECKHE TIPOU3BOJICTBA.

Ymems:

— paccyuTaTh OCHOBHBIE XapaKTEPUCTUKU XUMHUECKOTO MPOIIecca;

— BBIOpATh palOHAIbHYIO CXEeMY IIPOM3BOJICTBA 33JAHHOTO IPOAYKTA;

— OLICHUThH TEXHOJOTHMYECKYIO AP PEKTUBHOCTH MPOU3BOICTBA;

— BBIOpaTh A(OPEKTUBHBIN THUIT PEAKTOPA;

— MPOBECTH pacyeT TEXHOJIOTUIECKUX MMapaMeTPOB JUIsl 3aJaHHOTO TPOIIECcca;

— OIIPENETUTh MMapaMeTphbl HAUTYyYIlleld OpraHU3aIy MPoIlecca B XUMHUECKOM PEaKkTope.

Braoemy:

— MeToAaMu aHanu3a dPPEKTUBHOCTH PabOThl XUMHUUECKUX MPOU3BOJICTB;

— METOJIaMH pacyeTa U aHaju3a MPOIECCOB B XUMHUECKUX PEAKTOPaX, OTPEICICHUS
TEXHOJIOTHYECKHX MOKa3aTelei;

— METOJIaMH BBIOOpa XUMHUYECKUX PEAKTOPOB.

3. KpaTkoe conep:kaHue JUCHUILINHBI:

Paznen 1. Xumunueckasi TEXHOJIOTUSI 1 XUMHYECKOe MPOU3BOACTBO.

1.1. OcHoOBHbBIE onpe/ae/ieHUsI M MOJI0KEHHS.

Xumudeckas TexHoorus. OOBEKT XHUMHYECKOM TEXHOJIOTHH. MeXOoTpacieBol XapakTep
XMMHYECKOM TEXHOJOTMU. Pa3BUTHE XMMHYECKUX TMPOU3BOJACTB M XUMHUYECKON TEXHOJOruH. Mecto
XUMHYECKON TEXHOJIOTUU B MPOMBIIIJICHHON cepe U METOJI0OB XUMUYECKOW TEXHOJIOTUH B HEXMMHUUYECKUX
OTpacisiX MPOMBIIIUIEHHOCTH. CHCTEeMHBIN aHaN3 CIOKHBIX CXEM M B3aMMOJICHCTBUM 2JIEMEHTOB CXEMBI —
MOHATHE U coaep:kaHue Merona. Duznueckoe M MaTEMAaTUYECKOE MOIEIMPOBAHUE, OIPEIEICHUE U
OCHOBHBIC TOHATHS, MX MECTO B HMHXEHEPHO-XMMHYECKHUX HCCIECIOBAHHUIX M pa3padoTkax. Mecto u
3HaUEHUE HATYPHOTO M BBIYMCIUTENBHOTO dKcniepuMenTa. ConepikaHue U 3afauu yueOHOro Kypcea.

1.2. XuMun4yeckoe npou3BoACTBO.

[ToHsiTHE O XMMHYECKOM MPOHU3BOACTBE. MHOTO()YHKIIMOHAILHOCTh XMMHUYECKOTO MPOM3BOACTBA.
OO0mast CTpyKTypa XUMHUYECKOTO Mpou3BOACTBA. OCHOBHBIE TOJCHUCTEMBl XHUMHUYECKOTO MPOU3BOJICTBA.
OCHOBHBIE TEXHOJIOTUYECKHE KOMIIOHEHTBI XUMHYECKOTO MPOU3BOJICTBA.

KayecTBeHHBIE H  KOJWYECTBEHHBIE TIOKA3aTeIM XHWMHYECKOIO0 IMPOM3BOJCTBA: TEXHOJOTHYECKHE,
SKOHOMHUYECKHE, IKCILTyaTallMOHHBIE, COI[UAIbHBIE.

1.3. CoipbeBbie pecypchbl, BOAA ¥ JHEPTHs B XUMUYECKOM MPOU3BOACTRE.

Krnaccudukanus ChIpbeBBIX PECYpPCOB IO pa3lUYHBIM MpH3HaAKaM — (a30BOMY COCTOSHHUIO,
MPOUCXOKICHUIO, UCTOUYHUKAM. MuHepalibHOE ChIphe (PyABbl M TIOJE3HBIE HCKOMAeMbIC), OpTraHUYECKOe
MPUPOJHOE ChIpbe (TOpPIOYME HCKOIMAEMBIE), PACTUTEIBHOE M JKUBOTHOE CHIPbE, BTOPUYHOE CBHIPhE — HX
WCIIOJI30BaHUE W TyTH TepepadoTku. OCHOBHBIE CIOCOOBI MEPBUYHON 00pabOTKH CHIphs (0oOoraiieHwue,
OUHMCTKA, MOATOTOBKA K TPAaHCIOPTUPOBKE U mepepadorke). [IoHsATHE, CYIIHOCTh U MPUMEPHI yIIIyOJIeHUs
WCITOJTb30BAHUS CHIPhSI, KOMOMHUPOBAHUS TTPOU3BOJICTB 1 KOMIUIEKCHOM MEpepaO0TKHU CHIPBSL.
3HaueHUEe M HCIOJIb30BaHWE BOJBI B XUMHUYECKHX MpPOU3BOACTBaX. Mcrtounwku Bonbl. TpeOoBaHus K
TEXHOJIOTHYECKOU 1 ObITOBOM BoJe. [IpoMbITIUIeHHAs! TOATOTOBKA BOJBI U METO/BI €€ OYUCTKH OT MPUMECEH.
OcHOBHBIE METOJIBI KOHTPOJII KadecTBa BOJBL. ODKOHOMHS BOJAOIOTPEONIEHHsS B TMPOHU3BOJCTBE.
Bo10000pOTHBIE CHCTEMBI.
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Bunbl ¥ HMCTOYHUMKHM DHEPTHM B XUMHUYECKOW MPOMBIIUICHHOCTH. MacmTaObl MOTpeOsieHUus |
CrocoObl YMEHBIIEHUS 3HepreThuyeckux 3arpaT. CyIIHOCTh W NPUMEpPHl pereHepaluu U peKymnepanuu
AHEPrUH. DHEPrOTEXHOIOTMUECKNE CUCTEMBI. BTOpHUHbIE SHEPreTUUECKUE PECYPCHI.

Pa3znesn 2. TeopeTuyeckue OCHOBbBI XUMHYECKHX MPOLECCOB U PEAKTOPOB.

2.1. OcHOBHBIE ONIpeieIeHUs U MOJI0KEHU .

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XHMHUYECKHUX TNPEBpAlIeHUH — CTEeXHOMETPUYECKHE,
TepMOJAMHAMHUecKUue, KuHetndyeckue. [lokasarenn XMMHUYECKOro NMpEBpALllEHUs] — CTENEHb IPEBpPaLICHMUS,
BBIXOJ] MPOYKTa, HHTETpalibHas U quddepeHIranbHas CeleKTUBHOCTH, CKOPOCTH PEaKIMK U MPEeBpallieHus
peareHToB.

2.2. XumMHnyecKue npoueccol.

Omnpenenenne. Knaccudukanuss XUMUYECKUX MPOLIECCOB MO Pa3IMYHBIM MpPU3HAKAM — XUMHUYECKUM
(BUI XMMHMYECKOH peaKIMH, TEPMOJWHAMHUYECKHE XapPaKTEPUCTHUKH, CXEMa IpeBpalleHuii) u (a3oBbIM
(4ncio u arperaTHoe COCTOsIHHE (a3).

I'omorenHsIi xuMuueckuii mpouecc. OnpeneneHyre U npuMepsl. BinsHue XuMU4YeCKUX MPU3HAKOB U
yCIIOBUH MpOTEKaHUs Mpoliecca Ha ero nokaszarenu. CrocoObl MHTEHCU(PHUKAIIH.

[Tonarue onTUMaIbHBIX Temreparyp. OnTUMabHbBIE TEMIIEPATYPHI Ui 00PaTUMBIX M HEOOPATUMBIX 3K30- U
SHAOTEPMHUUYECKUX PEaKLUH.

['eTeporennsiii (HeKaTaTUTUYECKUN) XUMHUECKUi nporiecc. Onpenenenue u npumepsl. CTpyKTypa
mpolecca M ero cocrapisitomue (craguu). Habnrogaemas ckopocTh XUMUYECKOro mpeBpaiienusa. O6nactu
(pexuMbl) MPOTEKAHUSI POIECCa, IUMUTHPYIOIAs CTAHI.

I'ereporennplii xuMU4eckuii mporecc '"ra3 (KUAKOCTh) - TBepaoe". OO0CHOBaHME, MOCTPOCHHUE U
aHaM3 MaTeMaTHMYeCKOW MOJeNu JUIsl peakiuid ropeHus (Monenb "cxumaromasics chepa) u
TOMOXMUMHYECKON (Mozenb "¢ HeB3auMmojehcTByromuM siapom"). Habnrogaemast cKOpocTh IpeBpalieHus,
BpeMs IPEBpAIEHIsI ¥ TyTH UHTEHCU(DUKALINY TSI Pa3JIMYHBIX 00J1acTel MpOTeKaHMsI Iporiecca.

I'eTeporeHHsblii XUMUYECKUH Tporiecc "ra3 (KHAKOCTH) - XKUAKOCTh". OOOCHOBaHME, TIOCTPOCHUE U

aHaJIM3 MaTeMarudyeckoil Mmoaenu. Habmogaemast CKOpocTh MpeBpallieHus U 00JacTi MPOTEKaHUsl Mpoliecca.
[TyTu nHTEHCUpUKALUY TS Pa3IMYHBIX PEKUMOB IIpoIecca.
Karanutnueckuii npouecc. Onpenenenue, kiaccupukanus, IpuMepsl. [ eTeporeHHbli KaTaau3 Ha TBEPAOM
karanu3atope. OOOCHOBaHHME, MOCTPOEHUE W aHAIM3 MaTeMaTHYeCKOW MOJENM Ha KaTaIUTHYeCKOU
MOBEPXHOCTU M B IOPUCTOM 3€pHE Karanu3aTopa. HabOmronaemass ckopocTh MpeBpalieHuss U o0nacTu
npoTtekaHus mnponecca. CTeneHb HCHOIb30BaHUS BHYTpeHHeW moBepxHocTH. IlyTm wuHTeHcH]UKanum
KaTaJIUTHYECKUX MPOIIECCOB.

2.3. XuMHn4ecKne peakTopsl.

Onpenenenre W Ha3HaYEHHE XMMUYECKOTO peakTopa. PeakTopbl B XMMHMYECKHX M HEXUMHUYECKHX
oTpacisiX MNpOMbINUIEHHOCTH. OO030p THUIMOB XHMHYECKHX PEAKTOPOB, HMX CTPYKTYPHBIE 3IIEMEHTBI
(peakunoOHHasl 30HA, YCTPOICTBa BBOJA M BBIBOJA, CMELICHUS, pa3/elieHus M pacHpelesieHus IOTOKOB,
TETI00OMEHHBIE 3JIEMEHTHI), OCHOBHBIE IIPOLIECCHI U SIBICHUS B HUX.

CucremaTn3aius MpoleccoB B XMMHUECKOM peakTope Mo MacmTaly UX MPOTEKaHHs: XMMHYECKas

peakuus, XUMHYECKUH Ipolecc B 3JIEMEHTapHOM OObeMe, MPOLECChl B PEAKIMOHHOM 3JEMEHTe U B
peakTope B LIEJIOM, UX B3aMMOCBSI3b M HepapXuyueckas CTPyKTypa MaTeMaTH4YecKOW MoJenu Ipoliecca B
peakTope. [Ipumeps! NpoIECCOB B Pa3IMUHbIX BUAAX XUMHUECKHUX PEAKTOPOB.
Knaccugukanus mpoiieccoB B peakTopax HO pa3IUYHbIM IMpU3HAKAM - BHJ XUMHYECKOIrO Ipolecca,
OpraHM3alys IMOTOKOB PEareHTOB (CXEMa IBUKEHMSI PEreHTOB 4YEpPE3 pPEaKTop, CTPYKTypa IIOTOKOB B
pEaKkUMOHHONW 30HE), OpraHM3alysl TEeIJIOBBIX IOTOKOB (TEIUIOBOM pEeXHUM, CXeMa TelIoo0MeHa),
CTallMOHAPHOCTH MpoIiecca.

O6ocHOBaHME M TOCTPOECHUE MaTEMaTHYECKON MOJIETH IIpoLiecca B peakTopax pa3IMyHOro THUIA Kak
CHCTEMbl ypaBHEHUH MaTepUAIbHOTO M TEIUIOBOIO OajlaHCOB HAa OCHOBE JIAaHHBIX O CTPYKTYpE IMOTOKA,
XUMHYECKHX MpEBpalleHMsX, SBJICHHUSIX IepeHoca TeIula M BellecTBAa M MX B3aUMOJICHCTBHUHU.
Cucremaru3zaius U Kiaccu(uKays MaTeMaTHYeCKUX MOJEJIEH MPOIECCOB B pEakTOpax.

N3oTepMuueckre mporecchl B XMMHUYECKOM peakTope. BiusiHue CTpyKTyphl MOTOKa (MAeaabHOE
CMEIIICHHE M BBITECHEHHE), CTAllMOHAPHOCTH Mpolecca (MPOTOYHBIA M MEpUOJUYECKUI), MapamMeTpoB U
yCIIOBUHM MpOTEKaHWs Ipolecca (TeMneparypa, KOHIIEHTpalus, JaBieHHE, O00bEeM pPEaKIIMOHHON 30HBI,
BpeMsl), BUIa XUMUYECKOHN peakiuu (TpocTasi U ClIoXHasi, oOpaTumasi 1 HeoOpaThMasi) M ee mapaMmeTpoB Ha
npoduaN KOHLEHTpAalMd U MOKa3aTelu Ipolecca B peakTope (CTeneHb MpeBpallleHus, BBIXOJ MPOAYKTa,
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CEeJIGKTHBHOCTH Tmporecca). OcHOBBI pacuera mporiecca B peakrope. ComocraBienue 3()QeKTHBHOCTH
MIPOLIECCOB B PEAKTOPaX, OMUCHIBAEMBIX MOJICISIMU HI€aTbHOTO CMEIICHUS U BHITECHEHUS.

HeusorepMuueckue mnpouecchl B XMMHUECKHX peaktopax. OpraHuzamusi TEIJIOBBIX MOTOKOB U
pPeKUMOB B XHMMHMYECKHX peakTopax. Pacrpenenenwe Temmneparypbl, KOHLIEHTpAallMd U CTENEHU
NPEBpaICHUsI B PEAKTOPE B PEXKUMaX HICATHHOTO CMEIICHUS W BBITCCHCHHS, aauabaTHYecKoM H C
teruiooOMeHoM. CBsi3p  TemmepaTypbl M CTENEHH MpeBpallieHuss B aauabaTHYeckoM Ipolecce.
CormocraBieHue ¢ HU30TEPMUUYECKUM pPEXKUMOM. YUHCIO U YCTOMYMBOCTH CTAIIMOHAPHBIX PEXKUMOB B
peaKTopax UealbHOIO CMEIICHUSI.

2.4. [IpoMbllLIEeHHbIE XHMUYECKHE PEAKTOPbI.

Ha xoHKpeTHBIX mpuMepax MpPEeIMETHO pacCMaTPUBAIOTCS IPOMBIIUICHHBIE PEAKTOPBHI s
MPOBEJCHUSI TOMOTEHHBIX, TETEPOreHHbIX M KATAIUTUYECKMX IMPOLIECCOB — THUIBI PEAKTOPOB,
KOHCTPYKTUBHBIC XapaKTEPUCTHKU U OCOOCHHOCTH PEKUMA, 00JIACTH MCTIOIH30BAHUS.

Pa3znen 3. XumMuueckoe npou3BoACTBO, KAK XUMHKO-TEXHOJIOTHYECKAsl CUCTEMA.

3.1. CTpykTypa ¥ onucaHne XMMUKO-TeXHOJIOTHYeCKOH CHCTEMBI.

XuMHYecKoe MPOU3BOJCTBO Kak xuMHKO-TexHojoruueckas cucrema (XTC). Ilonsitue cucremsl u
XTC. CocraB XTC: ameMeHTHI, CBsI3H, mojacucTeMbl. DneMeHThl X TC, knaccudukamus mo BUIy MPOIECCOB
U HazHayeHHto. Texnonornyeckue cBszu aneMeHToB XTC (motoku). IlocnemoBatenbHas, mapalieibHas,
pa3BeTBIEHHAsA, MOCIIEI0BATEIbHO-00BOAHAs (Oaiinac), oOpaTHas (pEUMKI) TEXHOJOTUYECKHe cBsi3u. Ux
CXEMBbI ¥ Ha3HauCHUE.

Omnucanune XTC. Bunsl mogeneit XTC - onucarensHble U rpadudeckue. OnucaTenbHbIe MOJICTH -

XUMHYECKass cXeMa M MareMaTudeckas wmojenb. ['paduyeckue wmoaend - (yHKIUOHAIbHA,
TEXHOJIOTHYECKasi, CTPYKTYpHas U Apyrue (crnennaibubie) cxembl. HazHaueHue, npuMeHeHne U B3aUMOCBSI3b
MOJIEJIEH.

3.2. Anamm3 XTC.

[lonstue, 3amaun u pesynbraThl aHanu3a XTC - cocrosuue XTC, MarepuanbHblil UM TENJIOBOU
OaslaHChl, TOKA3aTEIN XMMHUYECKOI0 IIPOM3BO/ICTBA.

CpoiictBa XTC kak cucTeMBI: B3aUMOCBSI3aHHOCTb PEKUMOB 2JIEMEHTOB, Pa3Inyle ONTHUMAIBHOCTU
AJIEMEHTA OJJUHOYHOI'O U B CUCTEME, YCTOMUNBOCTD U CYIIECTBOBAHUE CTALMOHAPHBIX PEKUMOB U JP.

MarepuanbHblii M TEMIOBOM OanmaHchl. MeTonMKa COCTaBJIGHMS W pacyeTa MaTepUalIbHBIX U
teroBbix OanancoB XTC u ee noacucreM. Oco0eHHOCTH pacueTa OalaHCOB B CXeMax ¢ penuksioM. ®opmbl
npezcTaBieHns 6aJaHcoB (TabIULbI, TUarpaMMBl U Jp.).

MatepuanbHblii  OanaHc [ MacCOOOMEHHBIX M PEaKUMOHHBIX d3JIeMEHTOB. Vcnonb3oBaHue
CTEXHOMETPUYECKUX, TEPMOJMHAMMUYECKMX U MeX(a3HbIX OaJaHCOBBIX cooTHomeHuH. CreneHp
WCITOJIB30BAHUs CBIPHEBBIX PECYPCOB.

DOHTaNBNUIHBIN, SHEepreTuyeckuil (Mo MOJIHOM 3Heprun) u skcepreruyeckuit 6amancel u KII. Mx
COTIOCTaBJIEHUE U HCTOIb30BaHue B aHanu3e X TC.

3.3. Cunre3 XTC.

[Tonstue u 3amaun cuHre3a XTC. OcHoBHble 3Tamnbl pa3padotkun XTC. Ponp marematnyeckux u
3BPUCTUYECKHUX METOJIOB.

OcHoBHble KoHIeNUUHU npu cuHTe3e XTC: NMOJHOE HCIIOJIb30BAHUE CHIPHEBBIX M SHEPreTHYECKHUX
pecypcoB, MUHUMU3AIUs OTXO0/I0B, ONTUMaIbHOE MCIIOJIb30BaHHe anmnaparypsl. VX cogepikaHue u crnocoOsbl
peanuzanuu. KoMOMHMpOBaHHBIE MPOU3BOJCTBA, COBMEIICHHBIE INPOLIECCHI, BTOPUYHBIE IYHEPreTHUYECKHE
pECYPCBI, DHEPrOTEXHOJOIMYECKHE cucTeMbl, mepectpanBaemble XTC, 3aMKHYTblE, MalOOTXOJHBIE
MIPOU3BOJICTBA - UX MOHATHS, OCOOEHHOCTU U IIPUMEHEHHE.

OnHOpO/HBIE TEXHOJOTMYECKHE CXEMbl: CHCTeMa pPEKYNEepaTUBHOIO TeIIooOMeHa, CUcTeMa
pa3zieneHrnss MHOTOKOMIIOHEHTHOM CMECH, CHCTeMa pPEakTOpoB. OCHOBBI IMOCTPOEHHS HX ONTUMAJIbHOMN
CTPYKTYpBbI

Pasnen 4. IIpoMbllIeHHbIE XHMHYECKHE MIPOU3BO/ACTBA.

XUMHYECKHE IPOM3BOACTBA PAaCCMaTpPUBAIOTCA IPEAMETHO KAk peanu3alus H3Yy4YEHHBIX
TEOPETHYECKMX OCHOB XHMMKO-TEXHOJOrM4Yeckux mnpomeccoB u XTC, koHuenumid IMOCTPOCHUS
BoIcOKOd(pekTnBHOM XTC. OCHOBHOM aKLEHT jAenaercs Ha (PU3MKO-XMMHYECKHE OCHOBBI KOHIICTILIUH
IIOCTPOEHUSI TEXHOJOTHYECKON CXEMBbI IIPOU3BOJICTBA M €ro MoAcucTeM. [Iponm3BOACTBO CEPHOW KHCIIOTHI.
IIpousBoacTBo ammuaka. [Ipon3BoacTBo a30THOM KUCIOTHL. [Ipon3BoaCcTBO cTHpOIIa.

Pa3nes 5. CoBpeMeHHbIe TEHIEHIIUM B PAa3BUTHH XMMHYECKOH TEXHOJIOTHH.
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TGKYH_IGG COCTOSIHUE€ XHMHYECKOI MNPOMBINIJICHHOCTH B MHPC ©W TCHACHIOHUU CC PA3BUTHUA.

[lepcrieKTUBHBIE MCTOYHHUKH CBHIPbS UM DHEPIHH.

Knacrepuzamusa XuMHYECKOH MPOMBIILICHHOCTH.

COBMCH_IGHHLIC MMPOLCCCHI. 'ubkue u nepeCTpanBacMbIC TCXHOJIOTMUCCKHUE CXCMBbI. HoBrle XMMHKO-
TEXHOJIOTHYECCKHUEC ITPOLECCHI U CIIOCOOBI IOJIYYCHUA IIPOAYKTOB. HanoTexHomnorus.

4, O0béM yueOHOH TUCIHUIIINHBI:

O0beM JUCHUTIINHBI

Bun yuyeOHo# padoThI

3E Axkan. | Actp.
u. 4.
O01asi TPY10€eMKOCTb M CHUTITHHBI 7 252 189
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 2,67 96 72
Jlexkuun 0,89 32 24

ITpaktrueckue 3anstus (I13) 0,89 32 24

Jlaboparopusbie paboTsl (JIP) 0,89 32 24

CamocTrosiTesbHasi padora 3,33 120 90

CaMOCTOSITEIbHOS N3YUCHUE PA3JICTIOB IUCITUTLIHMHBI 3,33 120 90

Buja koHTpOJS:

IK3aMeH 1 36 27

KonTtakTHas paboTa — mpoMeXyTOUYHAast aTTECTAIHSI 1 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7
Buj HTOroBOro KOHTpOJIsI IK3aMeH

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNITIHHBI
«Cucrembl ynpaBJieHUs] XMMHKO-TEXHOJIOTHYECKUMHU MPOLECCAMM)
1. Heab aucuMmiIMHbI — JaTh 0a30Bble 3HAHMUS [0 TEOPUU CHUCTEM YIPaBICHUS XHUMHKO-

texHojorndyeckumu mpoueccamu (CY XTII), npuButh HaBbIKM W yMeHusa aHanuza cBoiicTB XTI, kak
00BEKTOB YIIPaBJICHUS U MPAKTUUECKOTO MPUMEHEHUSI TEXHUYECKUX CPEJICTB YIIPaBICHUSI.

2. B pe3ysibTaTe n3yueHus JMCUUIJIMHBI 00y4AIOUIUIACS TOJIKEH:

Obnadamye cleayOMUMU KOMIIETCHIIUAMHU ¥ HHAUKATOPAMH UX JTOCTH)KEHUS:
OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3namo:

— OCHOBHBIE IIOHSTHSI TEOPUHU YIIPaBJICHHUS],

— CTaTUYECKHUE U TMHAMUYECKHE XapaKTEePUCTUKU OOBEKTOB YIIPABIICHUS;

— OCHOBHBIE BUJIbI CUCTEM aBTOMaTHuecKoro yrnpanieHus (CAY) 1 3aKOHBI peryIupOBaHus;

— tunoBble CAY B XUMHUYECKOW MTPOMBIIIJIEHHOCTH;

— METOZBI ¥ CPEACTBA U3MEPEHNUSI OCHOBHBIX TEXHOJIOTMUECKUX TAPAMETPOB;

— ycroituuBocth CAY;

— OCHOBHBIE TNOHATHA O HenuHEHHbIX CAY, penedHBIX CHCTEMax, JIOTMYECKMX aJIroOpuTMax

YIpaBJICHUA, aJalITUBHBIX U OIITUMAJIBHBIX CUCTEMAX YIIPaBJICHUS.

Ymemn:

— OTpeeNsITh OCHOBHBIE CTATUYECKUE U TUHAMUYECKHUE XapaKTePUCTUKN O0OBEKTOB YIIPABIICHHUS;
— BBIOMPATH PAIIMOHATBHYIO CUCTEMY PETYINPOBAHUS TEXHOJIOTHIECKOTO MPOIIECcCa;

— OLIEHUBATh YCTONYMBOCTh CAY;

— BBIOMPATh KOHKPETHBIC TUIBI TPUOOPOB aiist auarHoctuku XTI

Brnaoemy:

— MCTOAaMHU TCOpUHU ABTOMATHUYCCKOI'O PpPCryjiupoBaHUsA, OpraHu3aluu U pacqéTa CHUCTEM

OINTHUMAJIBHOT'O YITPABJICHHS ITPOLECCaMU XUMHYISCKON TEXHOJIOTHH.

3. KpaTkoe conep:kaHue TUCHUILINHBI:
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Pa3nes 1. OcHOBHBIC OHATHS YNIPABJIeHH XUMHKO-TEXHOJIOTH4YeCKHMH MPOLECCAMH.

3HaueHUEe aBTOMATHYECKOTO YIPAaBICHWS I Pa3BUTUA XUMHYECKOH ITPOMBIIIJICHHOCTH.
OCOOCHHOCTH  yNpaBJIEHUS XHMUYECKHM TMPEINPUATHEM M XUMHKO-TEXHOJIOTMYECKUM IPOIECCOM.
TexHuko-s3KkoHOMHUYECKU 3G (GEeKT BHEIPEHUS aBTOMATU3MPOBAHHBIX CHUCTEM YyIpaBieHusd. Poib cucrem
yrpaBiieHUs] B o0ecrieueHHH O€30MaCHOCTH XMMUYECKOTrO MPOU3BOJCTBA M OXPAaHbI OKPYKAIOUICH CpPEembl.
OcHoBHble TepMuHbl U onpenencHus. Hepapxus ynpasieHus. OCHOBHBIE INPUHLMIIBL YIIPABJICHUS.
Knaccudukanus cucrem ympasnenuss @PynkumonanbpHas crpykrypa CAY. Ilokaszatenun KkadecTBa
yIIPaBIICHUS.

Pa3nen 2. OcHOBBI TEOPHH ABTOMATHYECKOT0 YIIPaBJIeHMSI.

Maremaruueckue wmojenu CAY. J[lunamuueckue xapakrtepuctuku CAY. Hcnonb3oBaHue
OlepalMoOHHOro ucuncienus it ananusa CAY. Tunossie [uHaMUYecKHe 3B€Hbsl. BpeMeHHbIE U 4aCTOTHBIE
XapaKTEPUCTHKH. DKBUBAJICHTHBIE NTPE0OPa30BaHUs CTPYKTYPHBIX CXeM. Y CTOHUMBOCTD JuHEHHBIX CAY C
oOpartHo# cBs3blo. Knaccuukanus u oCHOBHbIE CBOMCTBa OOBEKTOB YIpaBiieHHUs. MeTobl ONpeaeIeHUs
CBOWCTB 00BEKTOB ymnpaBieHus. (OCHOBHBIE 3aKOHBI PETYIMpPOBAaHUA. PeryiasTopbl Ha OCHOBE
UCKYCCTBEHHbIX HEHpOHHBbIX cereil. LludpoBble u pobdacTHble cUcTeMbl ynpasieHHs. Bbibop 3akoHa
peryaupoBaHus U ONPEEICHUE ONITUMAIIBHBIX [IAPaMETPOB HACTPOMKHU IIPOMBIIUIEHHBIX PEryIsSaTOPOB.

Pazgen 3. U3MepeHue TeXHOJIOTHYeCKHUX NapaMeTPOB XHMHUKO-TEXHOJIOTHYeCKOro nmpouecca.

l'ocynapcTBeHHast cucTeMa NPOMBIIUIEHHBIX MPUOOPOB M CpeACTB aBToMaru3anuu. OCHOBHBIE
TEPMHMHBl M ONPEICIICHUS METposIorMH. Mertoapl usMepeHuid. CpencrBa M3MEPUTEIbHOM TEXHUKH, HX
CTaTUYECKHEe W JAUHAMHuYecKue cBoicTBa. [lorpemmnoctn n3mepenuit. CriocoObl nepeaadn HHPOpPMaIUN Ha
paccrosinue. Opranuzanus aucraHuMoHHOM nuarHoctuku XTII. M3smepeHne OCHOBHBIX TEXHOJOTMYECKHX
1IapaMeTPOB: JABICHUs, TEMIIEPATYphl, pacXoJa U KOJUYECTBA, YPOBHS KMIKOCTH U CBHITYYMX MaTE€pHaNOB,
cocTaBa U (PU3NKO-XUMHUYECKUX CBOWCTB BEILIECTB.

Paznen 4. OcHOBBI NPOECKTHPOBAHUSI ABTOMATHMYECKHX CHCTeM YIPABJIECHUS XHMMKO-
TeXHOJIOTHYeCKUMH NPOLECCaAMH.

Ocob6ennoctu ympasnenust XTII. PerynupoBaHme OCHOBHBIX TEXHOJIOTHYECKHX I1apaMeTPOB:
pacxoja, JaBiieHus, TemuepaTypbl, ypoBHs, PH. Texuuueckue cpenctBa CAY. OCHOBHbIE Pa3HOBUIHOCTH
YOPABJSIIOIUX  YCTPOMCTB. THIIBI, XapakTepUCTUKM M PACYET HCIOIHUTEIBHBIX MEXaHU3MOB H
peryaupymoomux oprasoB. OdopmieHre NPOEKTHOrO 3aJaHus Ha aBTOMATH3aLMI0 TEXHOJIOTUYECKOTO
npouecca. Beibop Touek namMepeHusi, KOHTPOJIS, YIPaBISIEMbIX [TapaMEeTPOB U YIPABISIIOIINX BO3/AEHCTBUM.
CranzmapTsl U YCIIOBHBIE 0003HAu€HUs Ul TexHojoruuyeckux cxeMm. OcHoBHble cBeneHus 00 ACY TII B
xumuueckor npomeinuieHHOCTH. [Ipumepsr ACY TII B xumuueckoil npomsliuieHHOCTH. OCHOBHbBIE BBIBOIBI
1o kypcy. CoBpemennsble TenaeHuuu B pazsutuu CY XTII.

4. O0béM yueOHOI TUCIUNTHHBI:

O0beM TMCUMILIHHBI
Bup yueoHoii padothl Axan. | Actp.
3E
4, .

OO0mas Tpy10eMKOCTh THCIIHIITHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlexun 0,433 16 12
[Tpaktuueckue 3ansatus (I113) 0,433 16 12
JlabopaTtopHbie padoTsl (JIP) 0,433 16 12
CamocrosiTejibHas pa6oTa 2,67 96 72
CaMocCTOsITENbHOE U3YUEHUE PA3/AEIOB TUCIUIUIMHBI 2,67 96 72
Bua koHuTpoJIs:
JIK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Buj nTOroBoro KOHTpos IK3aMeH
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AHHOTaUUs pado4yeil NPOrpaMMbl JUCUUILIIMHbBI
«MopaenupoBaHue XUMHKO-TEXHOJOTHYECKUX MPOLECCOB)
1 Heap aAucuMmiImHbl — npruodOpeTeHre 0a30BBIX 3HAHUN MO OCHOBHBIM pasjielaM Kypca, a TakkKe
YMeHI/Iﬁ U TIPAKTUYCCKUX HABBIKOB B 06HaCTI/I MOACIIUPOBAHUA XUMHKO-TCXHOJIOT'MYCCKHUX IIPOLECCOB,
UCIOJIb3YEMBIX MPHU PELICHUH HayYHbIX U IPAKTUYECKUX 3a/a4.

2. B pe3yabTrare n3ydyeHus JUCHUILINHBI 00y4al0UIUIiCS T0JKEH
Obnadamye cleayomUMU KOMIIETCHIMAMU U HHAUKATOPAMH UX JTOCTHXKEHUS:
OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.3; OIIK-
5.5; OIIK-5.6; OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.14; OIIK-4.16
3uame:
® METOABl MOCTPOCHHSI SMIUPUYECKHX (CTaTUCTUYECKHX) M (U3UKO-XUMHUECKUX (TEOPETUUECKHUX )
MOJIEJIEN XMMUKO-TEXHOJOTUYECKUX ITPOLIECCOB;
e MeTOoAbl MICHTHU()UKAIUU MATEeMAaTUYECKUX OINHMCAHUI TEXHOJOTHYECKUX MPOIECCOB HA OCHOBE
9KCHEPUMEHTAIbHBIX JAHHBIX;
® METOAbl ONTUMHU3ALMHU XUMHMKO-TEXHOJOIMUECKUX IPOLECCOB C MPUMEHEHHEM SMIMPUYECKUX W/UIH
(U3UKO-XUMHUYECKUX MOJIEIIEH;
Ymemy:
® [IPUMEHATh W3BECTHBIE METOJbl BBIYMCIMTEIBHONH MaTEeMAaTUKU M MaTEMaTHYECKOW CTAaTUCTHKH MJIs
pemeHusl KOHKPETHBIX 3aJad pacyera, MOJEIMPOBAHUS, HWACHTH(QHKAIMA W ONTHMH3ALUU TPU
UCCIIEIOBAaHUH, IPOCKTUPOBAHUM U YIIPABIICHUH ITPOLIECCAMU XUMHUYECKOI TEXHOJIOTUU
® UCHOJb30BATH B CBOEH MPAKTUYECKOM NEATETBbHOCTH Ul JOCTHXKEHUS 3TUX LeJIeH M3BECTHbBIE MAKEThI
HPUKIIAIHBIX IPOrpaMM.
Braoemy:
e METOJAaMU MaTeMaTHYECKON CTaTUCTHKHM JUIsi OOpabOTKM pEe3ysbTaTOB aKTUBHBIX M IACCHUBHBIX
HKCIIEPUMEHTOB
® METO/JAaMHU BBIYMCIUTENBHON MaTEMaTUKU AJIs pa3pabOTKU U peaiu3alii Ha KOMIbIOTEpax alrOpUuTMOB
MOJICITUPOBAHMS, MACHTUPHUKAIIMHA U ONTHMU3ALUN XUMHKO-TEXHOJIOTHIECKUX MPOIECCOB;

3. KpaTkoe conep:kanue JIUCHUNITHHBI

Tema 1. OcHOBHbBIC NOHATHSA.

OcCHOBHbIE TPUHIUNBI KOMIIBIOTEPHOTO MOJEIMPOBAHUS XUMHUKO-TEXHOJOTUYECKUX IIPOIIECCOB
(XTII). MaremaTuueckie SMIUPUYECKHE M  MaTeMaTH4ecKue (PU3UKO-XMMHUYECKHE MOJEIU U
KOMIIBIOTEPHOE MOJEIUpPOBaHUE. JIeTEpMUHUPOBAHHBIE U BEPOSATHOCTHBIE MATEMaTUYECKUE MOJEIH.
[IppuMeHeHne METONOJIOTMM CHUCTEMHOIO aHalv3a Ul PEIIeHMs 3axad MozaenupoBaHusd. [Ipumenenue
IPUHILNANA «YEPHOTO AIIMKAa» IPU MATEMaTHYECKOM MOJEIMPOBAaHUM. ABTOMATU3UPOBAHHBIE CUCTEMBI
npukiIagHo uHpopmatuku. Mepapxuueckas CTpyKTypa XMMUYECKUX MPOU3BOJCTB U UX MaTEMaTHUYECKHUX
Mozeinen. [IpuMeHeHrne KOMIBIOTEPHBIX MOJENIEH XUMUYECKHUX IPOLIECCOB Ul aHAIW3a, ONTHUMHU3ALUUA U
CHUHTE3a XHUMHUKO-TEXHOJOTUYECKUX cucteM. OCHOBHBIE NPHUEMbl MAaTEMaTUYECKOTO MOJEIUPOBAHUSA:
SMIMPUYECKUH, CTPYKTYPHBIN (PU3HKO-XMMHUYECKUI) 1 KOMOMHUPOBaHHBIN (TeopeTrudeckuit). Iloctpoenue
CTaTUYECKUX M JUHAMUYECKHX Moaened. Pemenme mnpsaMbeix 3agad. IIpoekTHBIM M NOBEPOYHBIN
(orleHOuHBI) pacuer mporeccoB. Pemenune oOpaTHbIX 3anad. [lapamerpuueckas W CTPYKTypHas
uACHTU(DUKAIMS MaTeMaTHUYeCKUX Mojeeil. YCTaHOBJIIEHHE aJeKBAaTHOCTH MaTeMaTH4YeCKUX MOJeleH.
CrpaTteruss mnpoBENEHHS PpACUYETHBIX HCCIEIOBAaHUI M KOMIIBIOTEPHOIO MOJEIUPOBAHUS PEATBHBIX
IIPOLIECCOB.

Pa3nea 1. IlocTpoeHne SMIUpHYECKUX Moe/Iell XUMHKO-TEXHOJIOTHYEeCKHX MPOLECCOB.

Tema 1.1. ®opMyIMPOBKA 32/1a4¥ ANNPOKCUMALNMH JAHHBIX /ISl ONMCAHMS JIKCIEPUMEHTATbHBIX
3aBHCHMOCTEH ¥ IOJY4YeHHUS IMIMPHYECKHX MojeJieil npoueccoB. Buasl KpUTepueB anmnpoKCUMaLu.
Kpurepuii Meroga HauMEHbBIIMX  KBaApaToB. PemieHuwe 3agauv annpoKCUMAalW{ Uil HEJIWHEHHOM |
JUHEHHOHU 1Mo mapameTpaM Mojesei. Matpuunas GpopMyTupoBKa 3aauu almpoKCUMaui. AHATUTHYECKHUH
Y QITOPUTMHUYECKNN MOAXObI I PEIICHUS 331a4d alllPOKCUMAINN JUIsl JIMHEHMHBIX W JTMHEApU30BaHHBIX
MOJIeJIed METOZOM HAUMEHBIINX KBAIPAaTOB.
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Tema 1.2. HopmaJabHbIi 3aKOH pacnpefedeHMsl sl BEKTOPHBIX CJAVYAWHBIX  BeJIWYHHBI H
onpefeaeHHe UX YHCJI0BBIX XaPAKTEPUCTHK. MaTtemMaT4ecKoe OKUIAHUE U JUCHEPCHS Il BEKTOPHBIX
CIIy4yalHBbIX  BEIWYMH. JIUCIIEpCHOHHBIM M KOPpEIsALMOHHBIM  aHanmu3. Ilomsatua  nucnepcuu
BOCIIPOM3BOJAMMOCTH M aJIeKBaTHOCTH, a TaKke - ocTaToyHoM aucnepcuu. OmnpenesieHue BbIOOPOUYHBIX
KOX(P(UIIMEHTOB KOPPESAMU U KOdP(PUIIMEHTAa MHOKECTBEHHON Koppemsiiuu. CTaTUCTUYECKUN MOAXO0 K
OIIpeIeNIEHUI0 OIMOOK U MOTPEIIHOCTEN B 3KCIIEPUMEHTAIBHBIX TOUKAX U3MEPEHUH.
Tema 1.3. PerpeccHOHHBIN ¥ KOPPeISNMOHHBIN aHAJM3 JUISA NIOCTPOCHUS IMIMPUYECKUX MoJieJiel Ha
OCHOBE JIAHHBIX NACCHMBHOIO 3KkcnepuMeHTa. [loHaTus ¢yHkuuu orkiauka U (akropoB. OCHOBHBIE
JOIYILIEHNUsT PErpPECCHMOHHOIO M KOPPEJSIIMOHHOrO aHaim3a. Kpurepum DpoOBEpKH OJHOPOJHOCTH
nucriepcuid. BoiOop Bua ypaBHEHUH pEerpeccuu, a TakKe ONpeseieHrne KOIPPHUIMEHTOB PEerpeccuu U ux
3HaYUMOCTH C HcHojb3oBaHueM kpurepus Creronenta. [Ipouenypa MCKIIOYEHHs HE3HAYUMBIX
k023 PuumeHToB perpeccun. OmnpeeneHue aIeKBaTHOCTH PErPECCUOHHBIX MOJIENEH ¢ TTOMOIIBIO KPUTEPHUs
duiepa.
Tema 1.4. OcHOBHbBIE 0JI0KEHNS TEOPHU NJAHMPOBAHMSA IKcnepuMeHTOB (1): moJHblil GaKkTOpPHBINH
skcnepumMedT (I1MDJ) u 00padoTKa ero pe3yabTaToB. ONTHMaIbHBIE CBOMCTBA MATPUIILI TUTAHUPOBAHUS U
CBOWCTBO OpTOroHaiIbHOCTH. OmnpenencHue KOdXPQPHUIMEHTOB MOJAENEH, MX 3HAYMMOCTH W HPOBEpPKa
a/IeKBaTHOCTHU ypaBHEHUs perpeccun. CBOMCTBO pOTaTabebHOCTH MOIHOIO (DaKTOPHOTO HKCIEPUMEHTA.
Tema 1.5. OcHOBHbIC NOJIOKEHUS TEOPUM IJIAHUPOBaHUA JkcnepuMeHTOB (l1): opToroHanbHbI
LCHTPAJIbHBIH KoMNo3uuuoHHbiii miaad (OLKII) skcnepuMeHTOB M 00padoTKa ero pe3yjbTaToB.
ObecnieueHre OPTOrOHAJIBHOCTU MAaTPUIbl MJIAHUPOBAHUS M ONpPEJEICHHUE BEIMYMHBI 3BE3HOrO ILIeya.
Onpenenenue ko3¢GGUIMEHTOB MOJAEIH, UX 3HAYMMOCTH U OLCHKA a/IeKBaTHOCTH YPABHEHUS! PETPECCHH.
PacueTtHoe BpIunCIIEHHE KOOPAMHAT TOUKH ONTUMYMa (3KCTpEMyMma).
Tema 1.6._OnruMuszanus IKCHEPUMEHTAJBHBIX HMCCICI0BAHMI ¢ npuMeHeHuem merona bokca-
Buibcona. OcHOBHBIE IOJIXO/IbI K ONTUMHU3ALUHU IKCIEPUMEHTAIbHBIX UCCIIEI0BaHUN. DKCIIEpPUMEHTAIbHO-
cratuctTuueckuil meron. Crparterusi IBHKEHUS K ONTUMYMY LesieBOM (yHKUMHM (QyHKOMM — OTKIIMKA)
IpaJUEHTHBIM MeTOJAOM. KpuTepun AOCTHXKEHUS «IIOYTH CTAalMOHAPHOW 00JacTH» M METOJAbl YTOUHEHHUS
HOJIOKEHUS ONITUMAJILHON TOUYKH B (PAKTOPHOM IIPOCTPAHCTBE.

Paznea 2. [loctpoenne pu3nKo-XMMHYECKHX XMMHKO-TEXHOJIOTHYECKHX MPOLECCOB.

Tema 2.1 Jranbl MaTreMaTH4ecKOro MopaeaupoBaHusi. DopmynMpoBKka TIuIOTE3, IOCTPOEHUE
MaTeMaTUYeCKOI0 ONMCaHUs, pa3paboTKa MOJEIUPYIOIIEro alropuTMa, MpoBepKa aeKBaTHOCTH MOJIEIH U
UICHTU(UKALMS UX TApaMETPOB, PACUETHBIE UCCIIEA0BAHMS (BEIYMCIUTENbHBIN 3KCIIEPUMEHT).

Tema 2.2 CocrapjieHHe CHCTeM VPABHEHMIl MAaTeMaTHYeCKOI0 ONHCAHMA IPOLECCOB M
paspa0oTrka (BbIOOp) AJTrOPUTMOB WX pemieHusi. bBIIOYHBI NPUHLIUI HOCTPOECHHUS CTPYKTYPHBIX
MaTreMaTtudeckux Mozenen. O0o00IeHHOe ONMUCaHue JBMXKCHHS MOTOKOB (a3 B ammaparax ¢ MOMOIIbIO
TUAPOJINHAMUYECKMX MOJEIEH, YUUTHIBAIOINX COCPEJOTOUECHHBIE U PACIIPEIEIICHHBIE HICTOYHHUKH BEIIECTBA
U dHepruu (TerioTsl). JIokaabHblE WHTEHCHUBHOCTM HCTOYHMKOB BEIIECTBA U TEIUIOTHI B IOTOKAaXx,
COOTBETCTBYIOIIIME  pa3IMYHbIM  (U3UKO-XUMHUECKHX TmpoueccaM. (OCHOBHBIE THUIBI  YpaBHEHH
MaTeMaTUYeCKOr0 OIUCAaHUS XUMHUKO-TEXHOJIOTUYECKUX  TPOIECCOB — KOHEYHbIE, OOBIKHOBEHHBIE
muddepeHmanbabie U AUdQepeHnnanbHble ypaBHEHHS B YaCTHBIX TPOU3BOIHBIX.

Tema 2.3 MaremaTuyeckoe MoJeJMPOBAHHE CTALNMOHAPHBIX M _JMHAMUYECKHX PeKMMOB
THAPABJIMYECKHX NPOLECCOB B TPYOONPOBOAHBIX CHCTEMAaX, I100aJbHbIC M 1CKOMIO3HIIMOHHBIC
MeTO/1bl PellleHUs CHCTeM HeJMHEeHHbIX YPABHEHH, a4 TaK/Ke sIBHbIe M HesiIBHbIE MeTO/Ibl YHCJIEHHOI0
pelleHusl  cucTeM OOBIKHOBeHHBIX anddepeHnnaabHbiXx ypaBHeHuil. CocTaBieHHE YpaBHEHMI
MaTeMaTHU4eCcKoro onucanus npouecca. [loctpoenne nHGOpMalMOHHBIX MaTPULl MATEMAaTHYECKUX MOJesen
JUIs BBIOOpa OOIIEro ajroputMa peUIeHHs — MOJEIMPYIOUIEro airoputMma. Peanmuzaius aaroputMoB
pelIeHrs HETMHEMHBIX M OOBIKHOBEHHBIX AU(QepeHUInanbHbIX ypaBHeHHH. OmucaHue CTalMOHAPHBIX
pexumoB XTII ¢ npuMeHEeHHEM CUCTEM JIMHEWHBIX U HEJIMHEWHBIX ypaBHEHUH. MTepallnOHHBIE alrOpUTMBI
pemenus. [Ipumenenne meTonoB NpocThix urepauuit U HplotoHa-Padcona nns momydeHust pemieHus.
[Ipobnema cxoauMOCTH mporecca peuieHus. J(eKOMIO3UIMOHHBIA METOJA pPELIeHHs CIOXKHBIX CHCTEM
KOHEYHbIX ypaBHeHUH. [locTpoenne mHGOPMAIMOHHON MaTpuUIbl JUIsl BBIOOpA ONTUMAIBHOIO alropuTMa
peuienus 3anauu. [loHATHE >XKecTKOCTH cucTeM AuddepeHnnanbHbIX YpaBHEHUH U KPUTEPUU KECTKOCTH.
SIBHBIE (OBICTpBIC) U HESIBHBIE (MEAJIEHHBIE) METOABI pelleHns. MeToabl nepBoro (Mero Diiepa), BTOporo
( MommduIpoBaHHBIE METOABI Dilsiepa) u yerBepToro nopsaka ( merox Pynre-Kyrra). Ouenka TouyHoCTH
METOJI0OB — owmunobok yceueHus. IlepexonHple OMMOKM M OIIMOKKA OKPYIJICHUS TPU UYHUCICHHOM
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UHTETpUpOBaHNH U PepeHINaTbHbIX YpaBHEeHHH. CrocoObl o0ecriedeHs] CXOIUMOCTH PEIIeHUs 3a1a4H.
[IpuMeHeHHE HESBHBIX METOAOB JJsl PEIIEHUs JKECTKUX cHucTeM AnpdepeHIUaIbHbIX YpaBHEHU.
Omnpenenenus 1ara MHTETPUPOBAHMS HMTEpPALlMOHHBIM MeTonoM. MeronoB Kpanka-Hukonbcona (Meron
Tpanenuin).

Tema 2.4 Maremarnyeckoe MoOJAeJHPOBAHME CTANMOHAPHBIX  PEKHMOB  IPOLECCOB
TeIlIonepeAayYd B IUIACTHHYATHIX W 3MEEBHKOBBIX TeN1000MEeHHHKaX. MareMaTH4ecKoe OIUCaHue
IPOIIECCOB C MPUMEHEHHEM MOJETeH HACaNbHOTO CMEIIEHHs W BBITeCHEHHs. Bpibop u rpaduyeckoe
IIPEJICTaBICHUE AITOPUTMOB pemeHus. [I[puMeHenre CTaHIapTHBIX METOIOB BBIYMCIUTEIBHON MaTeMaTHKN
JUISl PEILCHUS 3a1a4.

Tema 2.5 MatemaTuyeckoe MoAeIHPOBAHNE CTAIMOHAPHBIX PE:KMMOB _IIPOLECCOB Telvionepeaavyu B
IPAMOTOYHBIX U NPOTHBOTOYHBIX TPYOUYATHIX TENI000MEHHUKOB, pemieHue 3aaa4u Komu u kpaeBoi
3aa4¥  NpM  MHTEIPHMPOBAHWM  CHCTeM OOBIKHOBEHHbIX Jau(depeHINANbHbIX YPaBHEHHIl.
MaremaTnueckoe ONMCAHHME IPOLECCOB C INPUMEHEHMEM MOJEIECH HICAIBbHOIO BBITCCHEHMs. PemieHne
3agaun Komm u kpaeBoit 3amaun. [IpencraBineHue anropuTMOB BBIYHCICHHNA B BUIEC MH(POPMALMOHHON
MaTpHIlbl CUCTEMbl YPaBHEHUH MaTeMaTHYECKOro ONUCaHWs M OJOK-CXeM pacueToB. MaTemaTudeckoe
ornucanne XTIl ¢ mpumMeHeHHeM cuUCTeM OOBIKHOBEHHBIX AU(QepeHIranbHbIX ypaBHeHHH. Onucanue
00BEKTOB C paclpe/ieIeHHbBIMU B MPOCTpaHCTBE mapaMmerpamu. DopMynupoBKa HayaJbHBIX M KpaeBbIX
yclIoBUHM 3ahay pemieHus. YucneHHbll aaroputMm l-ro mopsaka ais pemieHus 3agaun Komm. Mertoa
«TIPUCTPEIIKN» JUIsl PELICHUs] KPaeBOH 3a1auu.

Tema 2.6 Maremarnyeckoe MoJAeJMPOBAHME CTANMOHAPHBLIX PEKHMOB IPOLIECCOB B PeaKTopax ¢
Memiajgkoi. OnucaHue MHKPOKMHETUYECKMX 3aKOHOMEPHOCTEH IIPOTEKAaHUs IPOU3BOJIBHBIX CIOMKHBIX
XUMHUYECKMX peakuuid B KUIKOHW (a3e Juisi MHOTNOKOMIIOHEHTHBIX cHCTeM. OrpeneneHue KIoUYeBbIX
KOMIIOHEHTOB CJIOKHBIX XMMHUYECKHX PEaKUUH C INPUMEHEHHEM METOAOB JMHEHHOW anreOpbl - paHros
MaTpHUI] CTEXHOMETPHUYECKUX KOI(P(PUIIMEHTOB peakimuu. MaTeMaTH4eckoe OMUCAHHE PEaKTOPHOTO
npoliecca ¢ pyOamkoi Ui IpOU3BOJIBHON CXeMbl IPOTEKaHUsI XUMUYECKOH peakiuu. BpiOop anroputmos
pelieHus 3aa4d ¢ IPUMEHEHHEM HH()OPMAIMOHHOW MATpPHUIBl CHUCTEMbl YpPaBHEHHH MaTeMaTH4eCKOTro
OIMCaHMs U TPEACTaBICHUS aJlTOPUTMA PEILIEHHs ¢ IOMOIIbIO OJIOK-CXEMbI pacueTa mpolecca.

Tema 2.7 MaremaTn4yeckoe Mo/JeJMPOBaHNE HECTANMOHAPHBIX PeKMMOB IPOLECCOB B PEeaKTOPax ¢
MemaJkoi. Maremarnueckass MOCTAaHOBKA 3aJaud Ul PEAaKLHMHU C IMPOU3BOJIBHOM CTEXHMOMETPUYECKOU
cxemoil. @opMynnpoBka 3amaun Komm — 3a1aun ¢ HadaapHBIMU yCIOBHAMHU. Pa3HOCTHOE IpencTaBieHUE
CHCTEMBbl OOBIKHOBEHHBIX JU(epeHInaIbHbIX yYpaBHeHUH. [locTpoeHne nHGOpMaMOHHON MaTpHLbl Jis
BbIOOpa anroputrMma pemieHus. ['paduueckoe mpeicTaBlieHHE alropuTMa pelieHds B BUAE OJOK-CXEMBI
pacuera.

Tema 2.8 MaTtemaTnueckoe Mo/ieJINPOBAHUE CTALMOHAPHBIX PE:KMMOB B TPYOUATBIX PeaKTOpax ¢
NPAMOTOYHBIM U NPOTHBOTOYHBIM IBH:KEHHEM TeIJIOHOCHTeeill. MaremaTiueckas IOCTaHOBKA 3a7aun
JUISl peaklMu ¢ KOHKPETHOM crexuomerpuueckon cxemon. dopmynmpoBka 3amaun Komm — 3agaum ¢
HaYaJbHBIMU YCIOBHUSAMM M KPAaeBOM 3aJauM — 3a7a4u ¢ KpaeBbIMU YCJIOBUAMHU. PazHOCTHOE npencTaBieHne
CUCTEM OOBIKHOBEHHBIX AM(QepeHunanbHbIX ypaBHeHUH. [locTpoeHne MHQOpPMAMOHHBIX MaTpHIl JJIs
BbIOOpa aJIroOpuTMOB penieHus. ['paduyeckoe npencTaBieHHe AITOPUTMOB PELICHUS B BHJE OJOK-CXEMBI
pacuera.

Tema 2.9 Maremarnyeckoe MOJACTHPOBAHME HECTANMOHAPHBIX PEKMMOB IPOLECCOB B TPYOUYATBIX
PEAKTOPaX M YMCJICHHbIC AJTOPUTMbI IMCKPETH3ANMU JUIS PELlIeHUus1 cucreM AuddepeHunanbHbIX
YPABHEHHMI € YacTHbIMM NPOU3BOAHBIMH. MaremaTnueckas IIOCTAaHOBKA 3aJaydl Uil PEaKUUH C
KOHKPETHOH CTEXMOMETPUYECKOM cXxeMolh. DOpMylIMpOBKa HAYAJIbHBIX W T'PAHUYHBIX YCJIOBHH.
JuddepeHnmanbaple  ypaBHEHUS B YaCTHBIX TMPOMU3BOJHBIX - JJUIUITUYECKOTro, MapaboiMyeckoro u
TUNEepOOTUYECKOr0 TUIOB. AJITOPUTMBI pellieHUs ypaBHEHUM mapaboiuueckoro Tuma. Martemaruueckas
MOJZEJIb XMMHUYECKOTO IPEBpALCHUS B M30TEPMHUUYECKUX YCIOBMAX Ul HECTALlMOHAPHOIO IIpolecca B
TpyOUaThIX ammaparax ¢ y4eToOM IPOJIOJIbHOTO MepeMEIINBaHus U ¢ TPUMEHEHHUEM OJTHOIapaMeTpUUYECcKOM
TUGPY3MOHHON MOJeNu Ui OMHMCAaHUS THIPOAMHAMHYECKOH OOCTaHOBKM B PpEAKIMOHHOM IOTOKE.
ANTOPUTMBI  pelieHHs] B BHUJAE CHUCTEM HEJIMHEHWHBIX ypaBHEHUH, a Takke OOBIKHOBEHHbIX
muddepeHIMaIbHbIX YpaBHEHUH IEPBOTO U BTOPOTO MOPSIKOB.

Tema 2.10 MaremaTu4eckoe MOJAEJMPOBAHHME CTALNMOHAPHBIX PEKHUMOB MPOLECCOB HeNpepPbIBHOM
MHOTOKOMIIOHEHTHOW  pexTuukanuu u a0copOumm. Maremarnyeckoe ONHCaHHE IIpoLecca
MHOTOKOMIIOHEHTHOW PEKTHU(HUKALMU B TapeibyaTold KoJOHHE. MopaenupoBaHue (pa3zoBOro paBHOBECHUS U
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npoliecca Maccorepesadynd Ha Tapesikax B MHOTOKOMIIOHEHTHBIX CHCTEMax. YYeT TEIUIOBBIX OallaHCOB Ha
Tapeskax MpH MOJEIUPOBAHUU Tpollecca B PeKTU(UKAIIMOHHON KOJIOHHE. J|eKOMMO3UIIMOHHBIA aJIrOPUTM
pacuera mpolmecca peKTH(PHUKaIMKM B KOJOHHOM ammapare. MaremaThdyeckoe OIHMCcaHue mpolecca
MHOTOKOMIIOHEHTHOU abcopOLMy B HacaA0YHOU KoJoHHE. MoienrpoBaHue npoiecca MHOTOKOMITOHEHTHOU
Macconepenayd B CEKUMAX HacaJlo4HOM KOJIOHHBL. AJNTIOpUTM pelIeHUs KpacBOM 3aladd Uit
MOJIeJTUPOBaHUS Mpolecca abcopOLMK B HACaAOYHON KOJIOHHE.

Pa3nes 3. OcHOBBI ONITHMHU3ALMH XUMHUKO-TEXHOJIOTHYECKHUX NPOLIECCOB.
Tema 3.1 Pemenue 32324 ONTHMH3ANMH € TEPMOJAMHAMHYECKHMH, TEXHOJOIHMYECKHUMH,
IKOHOMHUYECKMMH, TEXHUKO-IKOHOMHMYECKHMH W 3KOJOTHMYeCKHMMHM KPHUTEPUSIMH ONTHMAJLHOCTH.
Ontumansabie pecypcocOeperaromue XTII. Bpibop kputepueB ONTHMAaIbHOCTH (LENIEBBIX (YHKIUN).
DopMyTUPOBKa MHOTOKpPUTEpUATIbHON 3ajaun onTuMu3anud. OCOOEHHOCTH pEeHIeHHUs] ONTHUMM3AIIMOHHBIX
3agad XTI npu HATMYKUK HECKOIBKUX KPUTEPHUEB ONITUMAIILHOCTH, OBPAKHOM XapaKTepe LEeIeBOH (PYHKIIUH
Y HAJIMYUU OrpaHuyYeHui 1-ro u 2-ro poja.
Tema 3.2 __AJropurMbl OJAHOMEpPHOH M MHOIOMEPHOW ONTHMM3ANMHM. MeTonbl CKaHUpPOBaHMS,
JIOKAJIM3alud SKCTPEMYMa, 30JI0TOro ceueHus: u uucen OubOoHayM B ciaydyae OAHOMEPHOW ONTUMH3AIUH.
MeTo/1b1 MHOTOMEPHOW ONTUMU3ALIMK HYJIEBOTO, IEPBOTO U BTOPOro NOpsAAKOB. CUMILIEKCHBIE, CITy4aiiHbIE
U TPAIMEHTHBIE METO/Ibl MHOTOMEPHON onTUMu3anuu. Metos mrpadHbiX QyHKIIHMA.

3akiaro4eHue.
A. Ilpumenenne koMnbOTepHbix Moaeseil XTIl npu NpoeKTHPOBAHMN XHUMHUYECKHX NPOU3BOACTB — B
CAIIP. 3anaun cucreM aBToMatusupoBaHHoro npoektupoBanus (CAIIP) u crpykTypa cucrem
KOMIBIOTEPHOTO mpoekTupoBanus. WHdopmanmonnoe u Matematuueckoe obecreuenne CAIIP.
ABTOMaTH3UPOBAHHOE MPOEKTUPOBAHUE C IPUMEHEHUEM KOMITbIOTEpHBIX Mojenend X TII.
b. llpumenenne koMnbloTepHbIX Moaeael XTI npy ynpaBjieHHH TEXHOJTOTHYESCKMMH NPOLECCAMU —
B ACYTII. KomnbiorepHoe MmonenupoBanue XTIl B pexume peanbHOoro BpeMeHu. CHCTEMBI IPSIMOIO
u(GpoBOro (KOMMIBIOTEPHOTO) YMPaBIEHUS TEXHOJIOTHYECKUMHU TMporeccamu. OCoOEHHOCTH peanu3aluu
KoMnblOTEpHBIX Mozened XTIl B aBTOMaTH3MPOBAaHHBIX CHUCTEMAaxX YIPABJICHUS TEXHOJOTHYECKUMH
npoueccamu (ACYTII).

4 O0beM yueOHOH TUCHMILINHBI

O0beM TMCUMTLTHHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
u, 4,

O0mas TpyA0eMKOCTh JTMCIUILTHHBI 4 144 108
KoHTakTHasi paboTa — ayIMTOPHBIE 3aHATHSI: 1,33 48 36
Jlexuun 0,89 32 24
[IpakTuueckue 3anstus (I113) - - -
JlabopaTopusbie padoTsl (JIP) 0,44 16 12
CamocrosiTesbHasi padoTa 2,67 96 72
KoHTakTHas camocTosiTellbHas paboTa 0,4 0,3

2,67
CamocTosiTenbHOE U3YUYEHHE Pa3/Ie0B JUCIUILIMHBI 95,6 71,7
Bujg nTOroBoro KOHTpOJIs: 3a4er c oneHKo

AHHOTanus padoyeid NPOrpaMmMbl AUCHUIIIMHBI
«Du3nyeckas KyJbTypa U COPT»

1 Hear aucuunjauHbl — GOPMHUPOBAHUE MHUPOBO33PEHUS M KYJIBTYPHI JTUYHOCTH, TPaKIaHCKOU
MO3ULIMH, HPABCTBEHHBIX KAaY€CTB, UyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIbHOCTU B MPUHATUU PELICHUH,
CITOCOOHOCTH HCIIONIB30BaTh Pa3sHOOOpa3Hbie (GOpMbI (HU3NYECKON KYJIbTYphI, CIOpTa W TypH3Ma s
COXpAaHEHHUSI W YKPEIJICHUS CBOETrO 3/J0pPOBbS M 3JI0POBbS CBOMX OJM3KHX B TIOBCETHEBHOW >KM3HU W
poeCCHOHAIEHON JESTEIIHBHOCTH.

2 B pe3yabTaTe N3y4eHHs IMCUUILIHHBI 00y4AlOUIUICS 10JIKEH

Obnadams ClenyOUMMA KOMIIETCHIIMSIMHA U UHIANKATOPAMH MX JOCTHKCHHS:

VK-11,7.2,73,7.4
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3uame:

- Hay4YHO-TIPAaKTUYECKHUE OCHOBBI (PU3NUECKON KyJIbTYpBI U 310pOBOr0 00pa3a *KHU3HH;

- BIMSHHE O3]IOPOBHUTENBHBIX CHUCTEM (DM3UYECKOTO BOCHHTAHUS Ha YKPEIJICHHE 370pOBbS,

poGUIAKTUKY TPO(ECCHOHAIBHBIX 3a00J1€BaHUN U BPEAHBIX IPUBBIUCK;

- cr1ocoObI KOHTPOJISL M OIIEHKH (PU3UYECKOTO pa3BUTHUS U (PU3UYECKON TOATOTOBIEHHOCTH;

- @OpaBWwia M CcHOCOObl IUIAHMPOBAHUSA MHIMBHUAYAJIbHBIX 3aHATHH pa3IMYHON  LIE€JIEeBOM

HaIIPaBJIEHHOCTH;

- HCTOPHIO (PU3MUECKON KyJIbTYpBI U CIIOPTA, IPEJICTABICHHE O 3HAUUMBIX CIIOPTHUBHBIX COOBITUSAX HE

TOJIKO CBOEH CTpaHbl, HO 1 MUPOBOT'O YPOBHsI, BaXKHEHIIINE JOCTHKEHHsI B 00JIaCTH CIIOPTa;

- cnoptuBHble Tpaauuuu PXTY um. /.M. MeHneneeBa, IOMHUTh O NOABUTaX CIOPTCMEHOB B I'OJbI

Benukoii oreuectBeHHON BOMHBI 1941-1945 rr.

Ymemn:

- NOJJIEP)KUBaThb JOJDKHBIM ypOBeHb (DU3MUYECKON IOATOTOBIEHHOCTH MJIs  oOecredeHus

MIOJTHOLIEHHOH COIMATIbHOM U TPOECCHOHATBLHON e TebHOCTH;

- MCIIOJIb30BaTh OCHOBBI (PU3MUYECKON KYJIBTYpHI JUIsl OCO3HAHHOTO BbIOOpa 30pOBbECOEpEraronx

TEXHOJIOTUH C YYeTOM BHEUIHMX U BHYTPEHHUX YCIOBHU peaju3aluu NpodhecCHOHAIBHON

JESTEIBHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCS PU3NYECKOMN KYIbTYPOU U CIIOPTOM;

- OCYUIECTBJISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma U cOoOJII0/1aTh IPaBUiIa TUTUEHBI U

TEXHUKHU 0€3011aCHOCTH.

Braoemnw:

- CPEICTBAMHU ¥ METOJIAMH YKPETUICHHUS 3J0POBbS, (PHU3UIECKOTO CAMOCOBEPIICHCTBOBAHUS;

- IOJKHBIM YPOBHEM (PM3UYECKOI MOATOTOBIEHHOCTH, I 00ecreueHus OTHOLEHHOM COlMaabHON

1 Ipo(heCCUOHATIBHON JESITEIbHOCTH.

3 Kpartkoe coaep:xaHue TUCHUILUIHHBI

Paszoen 1. Ilpeamer @uznueckas Kynbrypa u cnopt. Mcropusa @KuC

1.1. TIPEAMET ®U3UYECKAA KVYJIBTYPA W CIIOPT. 3amaun u MecTO AUCHUIUIMHBI B
noAroToBke OakanaBpa. OpraHuzaius yueOHOTO MpoIecca B paMKax JACHCTBYIOIIEH PEUTUHIOBON CHCTEMBI.
TpeboBanus K 3auery.

1.2. UCTOPUA CIIOPTA. IlpoucxoxaeHue ¢Gu3MYeCKuX yHnpakHeHUW u  urp. [IpeBHue
omumnuansl. Onumnuiickoe BHkeHHe. CHOpPTHBHBIE OOIIecTBa: UCTOPUA (PU3KYIBTYPHO-CIIOPTUBHBIX
oO1iecTBeHHbIX opranu3anuii. CnopTcMeHsl B Tobl Bennkoil oTeuecTBEeHHOM BOMHBI.

Paszoen 2. OcHOBBI 310pOBOro 00pasza KU3HU

2.1. BPAUEBHBIII KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUAX OUZNYECKOU
KVJIbTYPOU U CITOPTOM.

BpaueOHbIif KOHTponb U BpayeOHOE OCBUAETENbCTBOBaHME. llemarormdeckuii  KOHTpPOIb.
CaMOKOHTpOJIb: €ro OCHOBHBIE METObI, [TOKa3aTeNlu, KpUTepUuu U OleHKU. [IpodunakTuka copTUBHOTO
TpaBMaTu3Ma. OCHOBHBIE BHUIbBl TPaBM Yy pasHbIX cnenuanuzauuid. OkazaHue nNepBOM MOMOIIM JJIs
CTYZICHTOB BY30B XUMHKO-TEXHOJIOTUYECKOTO MPODUIISL.

2.2. TATUEHWUYECKOE OBECIHEYEHUE 3AHATHUIN O3J0POBUTEJILHOM ®U3NYECKON
KYJIbTYPOI. I'uruena Gpu3nyecKoro BOCIUTAHMS U CIIOPTA. PeXMM ITUTaHHSA P 3aHATHAX (U3HUECKOit
KyJIbTypol u cioptoM. CounanbHas ruruesa. CorpanbHO-0MacHble 00JI€3HN U MEPhI MPOQPUIAKTUKH.

Pasoen 3. buonornueckue 0CHOBBI (PU3NYECKOHN KYIbTYpBI U CIIOPTa

3.1. BUOJIOTUYECKUE OCHOBBI ®U3NYECKON KVYJIbTYPBI U CIIOPTA. Oprauusm
YeJoBEeKa Kak €IMHas caMopas3BHBaroLIasicss Ouojoruyeckas cucrema. dusznyeckoe pa3BUTHE YeNIOBEKa.
JIBurarenbHasi akTUBHOCTh U €€ BIUSHUE HAa YCTOMYHMBOCTb, U aJaNTallMOHHBIE BO3MOXKHOCTH YeJIOBEKa K
YMCTBEHHBIM M (PU3MUECKUM Harpy3Kkam IpH pa3InYHbIX BO3JACUCTBUAX BHEIIHEH CpeJibl.

3.2. OBPA3 XM3HU U EI'O OTPAXEHUE B IMPO®ECCHUOHAJIBHON JEATEJILHOCTH.
3/10pOBbE UENIOBEKA KaK IIEHHOCTb. 3/10pOBBIN 00pa3 KM3HU M €ro COCTaBisiomue. Poilb U BO3MOKHOCTH
bu3HYecKOo KyabTyphl B oOecrieueHnH 310poBhbs. COIMANBHBIA XapaKTep TMOCIEACTBUN JJIS 3I0POBbsSI OT
yIoOTpeOIeHUsI HAPKOTUYECKUX CPEACTB U APYruX NMCUXOoakTHBHBIX BemiecTB (IIAB), nonuHra u nuumeBbx
N00aBOK B CIOPTE, AJKOrojs M TabakokypeHHs. [oMMHI Kak HCKYCCTBEHHOE IOBBIIIEHUE (PU3NUECKOn
paboTOCIIOCOOHOCTH U €r0 OTPHUIATEIbHBIE OCTIEICTBHSL.

Pasoen 4. IlpodeccronanbHoO-NpuKIagHas pU3ndeckasi KyJabTypa U CIIopT
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41. OBIIAA O®OUSNYECKAA W CIIOPTUBHAA TIOAI'OTOBKA CTYIAEHTOB B
OBPA30OBATEJIbBHOM ITPOLIECCE. Meroandeckue mpuHIUIBEI Gu3ndeckoro BocnuTanus. OCHOBBI U
sTambl 00y4eHUs NIBIKEHUsM. Pa3Butne ¢usznueckux kadectB. DopMHupoBaHHE TCHUXUYECKUX KAYEeCTB B
npouecce (Qusuyeckoro BocnuTaHusa. CroopTuBHas noAroroBka. CTpykTypa MOJArOTOBIEHHOCTU
cropTcMeHa. MaccoBblif CHOPT U CHOPT BBICHIMX JOCTHXKEHUM, WX Uead W 3aaaud. CHopTUBHBIC
COpPEBHOBAHMS KaK CPeJICTBO U METOJ1 001Iel U crienuanbHON (PU3UYECKOM MOATOTOBKH CTY/IEHTOB.

4.2. PUBNYECKAS KYJIBTYPA U CIIOPT B ITPO®ECCHOHAJILHOM JESATEJILHOCTU
BAKAJIABPA. JluyHast W COUMANBHO-DKOHOMHYECKAss  HEOOXOJAMMOCTb  IMCHUXO(PU3HYCCKOU
MOATOTOBKMA dYesioBeka K Tpyday. Mecro IIIIDII B cucteme NOATOTOBKM OYIyIIEro CIEIHAIKUCTA.
[IpousBoacTBeHHas (u3nUecKas KyibTypa u croprt. [IponsBoacTBeHHas rTuMHacTuka. OcoOEHHOCTH BEIOOpA
dbopM, METOIOB U CPECTB (PU3NYECKOM KYJIbTYphI U CIIOPTa B paboyee U CBOOOIHOE BPEMS CIIELUATIICTOB.
[Mpodunaktuka mnpodeccHoHaANBHBIX 3a00JeBaHUN CpeAcTBaMH (U3MYECKON KYJIbTYypbl M CIOPTA.
JlononHutenbHbIe CPEACTBA IMOBBIINIEHU 00Eel u mpodeccuoHanpHo padoTocrnocoOHOCTH. Brnusnue
WHAUBUIYAILHBIX OCOOCHHOCTEH W CaMOCTOSITENBHBIX 3aHATUN (DU3MUECKON KyIbTypOdl W CIIOPTOM Ha
OpraHu3M.

4 O0beM yueOHOH TUCHHMILINHBI

Cemectp
Bunbl yueOHOM paboThI peere I cemectp 4 cemectp
aabh P 3E Axkan. 3E Axkan. 3E Axkan.
9. 9. 9.
OO0mmast Tpy10eMKOCTh JUCIUTUIHHBI IO Y4eOHOMY 2 72 1 36 1 36
IUIaHy
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 2 72 1 36 1 36
Jlexmum (JIek) 0,2 8 0,1 4 0,1 4
[TpakTuueckue 3ansaTus (I113) 1,8 64 0,9 32 0,9 32
Bujx HTOroBOro KOHTpOJIS: 3ager 3ager
Bunsr yaeGHoi paboTh Beere ! CeMeCTpceMeCTp4 cenectp
Y P 3E Actp.u 3B Actp.u 3B ASITp.
OO6mast TpyA0€MKOCTh IUCIHUILUIMHBI TI0 Y4€OHOMY 2 54 1 27 1 27
UIaHy
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 2 94 1 27 1 27
Jlexumm (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktuueckue 3anstus (I13) 1,8 48 0,9 24 0,9 24
Bua uTOroBOoro KOHTpoJIs: 3ager 3ader

AHHOTanus pado4ye NPorpaMMbl M CHHUIIJIMHBI
«DJIeKTHBHbIE TUCHHUILUIMHBI 10 (PU3NYECKOii KYJIbTYype U CIIOPTY»

1 Heap aumcuMmiauHbl — QopMupoBaHue (U3UYECKONH KYIbTYphl JHMYHOCTH M CIIOCOOHOCTH
HAIpPaBJIEHHOTO HCIOJIb30BaHUS Pa3HOOOPA3HBIX CPEACTB (PU3MUECKOW KYJIbTYphl U CHOPTa, TypU3Ma s
COXpaHEHMsI M YKPEIUICHHs 370pOBbs, MCHUXO(PU3MUECKOW IMOATOTOBKM M CAMOMOATOTOBKM K Oymylei
HpO(beCCHOHaﬂBHOﬁ JACATCIIBHOCTH, IIOJTYYCHUH HABbIKa B OJTHOM M3 BI)I6paHHI)IX BHUJIOB CIIOpTa.

2 B pesyabTaTe H3y4eHUs: AUCHUILINHBI 00y4aIOIUIICH JOJIKEH:

Obnadamye cleayOMUMU KOMIIETCHIUSAMHU H UHAUKATOPAMH UX TOCTH)KEHUS:

VK-711,7.2,73,7.4

3nams:

- Hay4HO-TIPAaKTUYECKUE OCHOBBI (PU3MUECKOM KYJIbTYPHI U 3I0POBOT0 00pa3a KU3HU;

- BIMSHHME O3]IOPOBHUTENBHBIX CHCTEM (PU3MYECKOrO BOCHUTAHUS HA YKpEIUIEHHE 3/10pOBbS,
npodunakTuKy NpopeccuoHaIbHbIX 3a00I€BaHUN U BPEIHBIX IPUBBIYEK;

- cr1ocoObl KOHTPOJISL M OLIEHKH (PU3UYECKOT0 pa3BUTHUS U (PU3NYECKON MOATOTOBIEHHOCTH;
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- TpaBWwiIa M CHOCOOBl TUIAHUPOBAHUS HMHIUBUAYAJIbHBIX 3aHATHH Pa3lIMYHOM  IEJIEBOM
HaIIPABJICHHOCTH;
- cnoptuBHble Tpaguuuu MXTHU-PXTY um. /I.11. Menaeneesa.
Ymems:
- TIOAJICPKUBATD JTOJKHBIM YPOBEHb (PU3NUECKOI MOATOTOBICHHOCTH AJIsi 00ECTIeYeHHS TTOJTHOIICHHON
COLMAJIBHON U MPO(eCcCHOHANBHON e TeNbHOCTH;
- HCIIOJIb30BaTh OCHOBBI (PM3MYECKON KYJIBTYpPBI JJISI OCO3HAHHOTO BBIOOpa 340pOBhECOEpEraroImmx
TEXHOJIOTUH C y4YyeTOM BHEIIHUX W BHYTPEHHUX YCIOBUH peanu3aluu HpodecCHOHATBLHON
JESTEIIBHOCTH;
- CAMOCTOSITEJIbHO 3aHUMAThCS (PU3MYECKON KYIbTYPOH U CIOPTOM;
- OCYILECTBJISATh CAMOKOHTPOJIb 32 COCTOSSHUEM CBOET'O OpraHu3Ma M COOJII0JIaTh MIpaBUjIa TUTUEHBI U
TEXHHMKH 0€30IaCHOCTH;
- BBIIOJHATh MHJIUBUAYAJIBHO MOAOOpPaHHbIE KOMILJIEKCHI IO (U3NYECKOH KyJIbType M pPa3IMuHbIM
BUJIaM CIIOPTa;
- OCYILECTBIISITh TBOPYECKOE COTPYJHMUYECTBO B KOJUICKTHBHBIX (opMax 3aHATUH (u3nueckon
KYJIBTYpPOH U CIIOPTOM;
- BBIIOJIHATH IPUEMBI 3aIUTHl 1 CaMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.
Braoemy:
- CPEJCTBAMU M METOJaMH YKPEIUIEHUS 37J0POBbs, PU3NUECKOr0 CaMOCOBEPIIEHCTBOBAHUS;
- TOJKHBIM YPOBHEM (PU3UUYCCKON IMOATOTOBICHHOCTH, JIJISl 00SCIICUSHUS TIOJTHOLICGHHOW COIMAILHOMN 1
npodecCHOHAIbHON 1S TeITbHOCTH;
- TEXHUYECKUMHU U TAaKTUYECKMMH HaBbIKAMU B OJTHOM U3 BUJIOB CIIOPTA;
- UCIIOJIb30BaTh NMPHOOPETEHHbIE 3HAHUS U YMEHMsI B MPAKTUUECKOW JEATEIbHOCTH U IOBCEIHEBHON
KU3HU
3 Kpartkoe coaep:xaHue TUCHUILUIHHBI
Pa3zoen 1. OcHOBBI IOCTPOEHUS 03A0POBUTEIBLHOW TPEHUPOBKU. TEOPETUUECKO-METOJUUECKHE OCHOBBI
¢u3nueckoil KynpTypsl U crnopta. CojepiKareibHble OCHOBBI 030POBUTEIbHON (PU3MUECKONW KYIbTYPbI U
cnopta. OCHOBHbIE HAIPaBJICHUS: 03/10POBUTEIBHO-PEKPEATUBHOE, 03/10POBUTEIbHO-PEAOMINTAIIMIOHHOE,
CIOPTUBHO-peadMIINTAllMOHHOE, TUurueHndeckoe. [loBbiieHne (GyHKIMOHAIBHOIO COCTOSIHUSA OpraHu3Ma U
¢uznyeckoil moaAroroBiaeHHOCTH. CrocoObl perjiaMeHTalu Harpy3ku: OU3KyIbTYpHO-0310pPOBUTEIbHBIE
METOAMKH U cucTeMbl. OCHOBHBIE (a3bl 0310pPOBUTEIBHON TpeHUPOBKU. OIEHKAa COCTOSIHUS 37J0POBbS U
(¢u3NYECKON MOArOTOBIEHHOCTH 3aHMMAIOIIUXCS (U3UYECKON KyIbTypoil u crnopToM. DyHKIIMOHAJIbHbBIE
npoos! (UCC, AL, )KEJ u T.1.).

Pa3zoen 2. JIBurarenbHble BO3MOXKHOCTH 4elloBeKa — BocnuTanue pusndeckux kauects. BOCK I'TO.
Metoauka opranuzanuu M mnpoBeaeHuss BuaoB ucnbiTanuil ['TO. Cucrema B3aumoneiictBus B cepe
dbus3ndeckol KyiabTypbl u crnopra. Bocnuranwe Qusnyeckux KadecTtB, oOydaronmuxcs (OTIeNbHBIC
KaueCTBCHHBIC CTOPOHBI IBUTATEIIbHBIX BO3MOXKHOCTEH YEIOBEKa).

Pa3zden 3. Meronuka opraHu3aliyd U MPOBENEHUS CHOPTHUBHBIX COPEBHOBAaHUI M (U3KYJIBTYPHO-
MacCOBBIX MEpOINpHUATUH. XapaKTepUCTUKAa CHOPTUBHBIX COPEBHOBAaHMH U  (QHU3KYJIbTYPHO-MACCOBBIX
MeponpusTuidi. CHOPTHUBHBIE COPEBHOBAHMS, IMPOBOJMMBIE IO OOMICIPUHATHIM IpaBuiaM. EIuHbINA
KaJCHJapHbIH TUIaH (QU3KYJABTYPHBIX M CHOPTHBHBIX MeponpusaTHii). OpraHuszanus CHOPTHBHBIX
meponpustuid. Onumnuiickas xaptus. denepanbHble (CHelMaNbHbIE, HAIMOHAJIbHBIE) 3aKOHBI CIIOPTE.
Knaccudukanus copTuBHBIX copeBHOBaHWil. HpaBcTBeHHbIE oTHOIIEHHs B criopre. Fair Play («UectHas
urpa») — Kak OCHOBa JSTHYHOro mnoBefeHHs B crnopTe. Koxaekc cnoptuBHoOi 3Tuku. IIpodunaxtuka
HapymieHuid crnioptuBHOM oSTuKU. BAJIA. Kogmexkc BAJIA. MexayHapoiHas KOHBEHIUS O OopbOe ¢
JOTIMHIOM B CIIOPTE.

4 O0bem yueOHO# JUCUMIIIIMHBI

B Cemectp
Bun yuebnoit paboTbl aKazieMm. 1 2 3 4
Jyacax
OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI TI0 328 56 92 90 90
y4yeOHOMY IIaHy
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KonTakTHas padora — ayIMTOpHbIe 192 32 64 64 32
3aHATHA

[Tpaktuueckue 3ansatus (I13) 192 32 64 64 32
CamocrosiTtesbnast padora (CP) 136 24 28 26 58
KoHTtakTHas camoctosTenbHas pabora 0,8 0,2 0,2 0,2 0,2
CamocTosTenpHOEe H3yUYCHHE Pa3IeIOB 135,2 23,8 27,8 25,8 57,8
TACIIATUINHEI

Buja nTOoroBoro KOHTpoJIs: 3ayer 3ayer 3a4yer 3a4er 3a4er
3a4eT / AK3aMeH

B actp Cemectp

Bun yueOHOM paboThI qacax I I I v
OO0m1as TpyA0€MKOCTh JUCITUILUIHHBI 110 246 42 69 67,5 67,5
yueOHOMY IJIaHY
KonTakTHas padoTa — ay1uTOpHbIE 144 24 48 48 24
3aAHATHA
[Tpaktiueckue 3anstus (I13) 144 24 48 48 24
CamocrositesbHasi padora (CP) 102 18 21 19,5 43,5
KonTakTHas camocTosTensHas padora 0,6 0,15 0,15 0,15 0,15
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 101,4 17,85 20,85 19,35 43,35
TIACIIATUTHHEI
Buj HTOroBOro KOHTPOJIS: 3a4er 3a4er 3a4er 3a4er 3a4er
3a4deTr / IK3aMeH

AHHOTaIUsA padoyeil MporpaMMbl MOIYJIS
«BBenenue B MHPpOPMaLMOHHBIE TEXHOJIOT M)
1. Heap wMoayiasi — O03HAKOMJIIEHHE CTYACHTOB C TEOPETHYECKHUMH, TPAKTUYECKUMHU U

METOJI0JIOTHYECKUMU OCHOBAMHU COBPEMEHHBIX MH(POPMAIMOHHBIX CHCTEM. B paMkax u3yueHUs MOAYNS y
CTYAECHTOB (DOPMUPYIOTCSI TEOPETHUYECKHE 3HAaHUS M MPAKTHMYECKHE HABBIKM MO HHCTPYMEHTAJIbHBIM
CpelacTBaM IporpaMMHOro obecrneueHus. CTyneHThl U3y4dalOT Ha MPAKTHKE BHUJIBI MH(POPMAIIMOHHBIX
TEXHOJIOTH.

3agaum mMoayJasi — NpuoOpeTeHHe CTYACHTaMHM MPOYHBIX TEOPETHUYECKUX 3HAHUM U MPAaKTUYECKUX
HaBBIKOB B 00J1aCTH HH(POPMALIMOHHBIX TEXHOJIOTHH.

2. B pesyabTare u3y4eHust MOAYJIsA 00yYAIOIIMICS JOJIKEeH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMHA U UHIAMKATOPAMH MX JOCTHXKCHHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.11; OIIK-5.5; OIIK-6.1,
OIIK-6.2; OIIK-6.3

B pesynbrare ocBOGHUST MOAYIS CTYJCHT JOJDKEH:
3namey:

— TpoOLEcChl, METOJbl MOHCKa, cOopa, XpaHeHHUs, OoOpabOTKH, MpeACTaBICHHS, PACIPOCTPAHEHUS
uHpOpMallUM U CHOCOOBI OCYIIECTBJICHUS TaKUX IPOLIECCOB M METOA0B (MH(OpMAIMOHHBIE
TEXHOJIOTHH)

— COBpPEMEHHbIE MHCTPYMEHTAJbHBIE CPEJIbl, IPOrPaMMHO-TEXHUUYECKHE MIaT(HOPMBI U MPOrpaMMHBIE
CpeAcTBa, B TOM YHCIIE OTEUYECTBEHHOTO NPOHM3BOJICTBA, HCIIOJIB3YeMbIE Ui pEIICHUs 3a1ad
npodeCcCHOHATIBLHOM 1eSTeTbHOCTH, U IIPUHIIUIIBI UX PAOOTHI.

Ymems:
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- BBIOUpATH A HCIOJIb30BaTh COBpEMEHHBIE  WH(OPMANMOHHO-KOMMYHUKAIMOHHBIE U
WHTCIUICKTYaIbHBIC ~ TEXHOJIOTHMH, HWHCTPYMCHTAJIbHBIC  CpEIbl, IMPOTPAMMHO-TEXHHUCCKUE
mw1aTGOopMBbl ¥ MMPOTPAMMHBIE CPEICTBA, B TOM YHCIIE OTEYECTBEHHOTO MPOW3BOJCTBA, ISl PEUICHUS
3aj1a4 MpodecCHOHABHOM IeATeTbHOCTH

-  aHAIM3HWPOBATh MNPOQPECCHOHANBHBIE 3a/Jayd, BBIOMpPATh M HCIOJIB30BaTh moaxossmme WT-
TEXHOJIOTHH.

Brnaoemy:

— HaBBIKaMH pa0OTHI ¢ JIGKAIMMH B ocHOBe U T-pemeHuii JaHHbIMH

—  HaBBIKAMH MPHUMEHEHUS COBPEMEHHBIX HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX U UHTCIUICKTYaIbHBIX
TEXHOJIOTHI, WHCTPYMEHTAIBHBIX CPEJICTB, B TOM 4YHCIIE OTEYECTBEHHOTO IPOWM3BOJCTBA, IS
peleHus 3aaa4 npodecCHOHAIBHOMN 1eATeIbHOCTH.

3. Kpartkoe cogep:xanue MOIyJist

1 cemecTp — OcHOBbI HHPOPMANMOHHBIX TEXHOJIOTHI
Pa3nes 1. BBenenne B HHGOPMANMOHHbIE TEXHOJIOTHH.

1.1. CrpykTypa ONEpallMOHHBIX CHCTEM, NaKeThl NPUKIAAHBIX mporpamM, Microsoft Office.
Knaccudpukanuss mporpaMMHbIX cpefacTB. CUCTEMHOE W NpUKIaaHOe mporpammHoe obecneuenue [1K.
00630p onepanuonubix cucteM (OC). Ilpunnuns! coznanust u cocraB OC: sapo, uHTepdeiic, apaiiBepsl.
Kparkas xapakrepuctuka WINDOWS, moaynpubiii npunnun noctpoenus. Cpega WINDOWS: okHna, ux
3JIEMEHTHI, pab0Ta B MHOTOOKOHHOM PEXHME.

1.2. TekcroBeiii pemakrop WORD, pemakTopsl MaTeMaTH4eCKUX U XHUMHYECKHX (OPMYIL
Bo3MokHOCTH cO31aHus 31EeKTpOHHBIX mpe3eHTanuil (Power point). Co3naHue JTOKYMEHTOB pPas3iIMYHBIX
dbopm (cTtaHmapTHBIX M HecTaHAApTHHIX). Co3MaHMEe W PEIAKTUPOBAHME TEKCTOBBIX JOKYMEHTOB C
MaTeMaTHYECKUMHU U XUMUYECKUMHU (HOPMYIIaMu.

1.3. Tabmuunsrii nporeccop EXCEL: 0030p, Tumsl u agapecanus sigeek, GpopMaT siueek, BCTPOCHHBIC
¢ynkuuu, popmarupopanue Tabimuu. EXCEL: Bo3aMo)xHOCTH TaOJIMYHOTO peakTopa U UCHOJIb30BAHUE €TI0
JUTS petieHns THPOPMALMOHHBIX  WH)XEHEPHBIX 3a1a4. [locTpoeHne rpaduKoB u Auarpamm.

1.4. EXCEL. Omnepanun ¢ maccuBamu. Pa3zpaboTka u peanu3anusi MPOCTEHIINX airOpUTMOB C
UCIIOJIb30BaHUEM BO3MOXKHOCTEH pelakTopa (HaxoXkJI€HHE MaKCUMalbHOIO (MHUHMMAJIbHOTO) AJIEMEHTa
BEKTOpPa W MAaTpHIbl, HAXOXJAECHUE CYMMBI DJIEMEHTOB BEKTOpa M MATPHIbl, BBIYMCIECHHUE MAaTPUYHBIX
BbIpakeHMil). PelleHue BBIUMCIUTENBHBIX 3a7ad C ucnosib3oBaHueM T1abmuu. Pemenue CIIAY ¢
UCIIOJIb30BaHUEM 0OpPaTHOM MaTpPUIIBL.

1.5. EXCEL Iloctpoenue rpadukoB u auarpamMMm. Pacuer (yHKUIMOHAIBHBIX 3aBUCHMOCTEH U
HOCTpOoeHHEe TIpaduuecKux H300pakeHuil ¢ ucnosib3zoBaHueM cranaapTHbIX (yHkuuii EXCEL u macrepa
¢yukuuil. [loctpoenne moBepxHoCTEN ¢ UCMONb30BaHUEM MacTepa Auarpamm. [loctpoenue nuHuit TpeHaa.

Pa3nes 2. AropuT™Mbl M OCHOBBI IporpaMmMupoBanns Ha sisbike MATLAB.

2.1. Anroputmsbl, THNBI aaropuTmoB. [loHsTne anroputma M ero cBoiictBa. CrocoObl 3amucu
aIropuTMOB. MOAYIBHBIM NPHUHLIMII ITOCTPOEHUS AITOPUTMOB M Iporpamm. [lakeT KOMIBIOTEpHOU
mareMaTukud MATLAB. XapakTepHCTUKH $3BIKOB INPOrPAaMMHMPOBAHHUSA. OBOJIOLUS M KJIAacCH(UKalus
A3BIKOB IPOrpaMMHUPOBAHUS, UMIIEPATHUBHBIE, (GyHKIIMOHAJIbHBIE, JIOTUYECKHE, O00BEKTHO-
OpPUEHTHUPOBaHHbIE, X KOMOMHAIUK. [IOHATHS TpaHCIALMH, KOMIWIALUN, HHTEPIPETALUN, UX Pa3InUMsL.
S3bIKK TPOrpaMMUPOBAHUS BBICOKOTO YpoBHA. CTPYKTYpHOE IPOrpaMMHUpPOBaHUE, €ro ocobeHHocTH. O030p
NaKeToB KOMIblOTepHOI MaTematuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHBIE CTPYKTYpbl M IPHUHLUIIBI CTPYKTYPHOTO IHPOTrpaMMHUPOBAHUS,
wuntocTpanys. ba3oBbple alrOpUTMUYECKHME KOHCTPYKLIMM (CJIE€IOBAaHUE, BETBIICHUE, IOBTOPEHHE), HX
peanuzanuu. OnepaTtopsl si3bika porpammupoBanuss MATLAB. OcuoBaeie pemarenu (solvers) MATLAB
JUISl peasM3allii BBIYMCIHUTENBHBIX aaropuTMoB. bubnmoreka cranmaptHeix ¢yHkuuit size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Iloctpoenue rpagukoB (yHKIIMU OJHOM U ABYX NepeMeHHBIX. Mcrons3oBanue QyHkiuii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmnenue rpadpuxoB (3aroJIOBKH, MOIIUCH TIO
OCSIM U IIp.).
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2.4. Onepauuu HaJ MacCHUBaMM: BEKTOpaMHM M MaTpULlaMH - CIIO)KEHHE, YMHOJXKEHUE,
TPaHCIIOHUPOBaHKE, oOpalieHue (inv), BEIYUCIEHUE HOPMBI (norm), panra (rank) u ompenenuTess MaTpUIIbI
(det). Anroputmbl HaXOXKICHHS MaKCHUMAJIbHOTO, MHUHUMAJIBHOTO JJIEMEHTa B MACCHUBE, aJTOPUTMbI
COPTUPOBKH M UX peanu3anus (Hampumep, Selection Sort).

Pasznea 3. Uucaennsnie meroabl. Peanuzanus npocreiimmx ajaroputmos B cpeae MATLAB.

3.1. UwncneHHBICE METOJBI, XaPAaKTEPUCTHKA M WX OCOOEHHOCTH, TOHATHE CXOAMMOCTH METOA.
DONEeMEeHTbl TEOPHH TMOTPEIIHOCTeH, Kiaccu(pUKaluus MOTPeIIHOCTe, abCoNoTHasT U OTHOCHTENbHAs
MOTPEIIHOCTh, MOHATHE (DYHKIMU HOpPMBbI. BBelneHue B CTAaTUCTUKY. AJTOPUTMBI AJII CTaTUCTHYECKON
00paboTku wHpOpMaIWK (BBIYUCICHUE TOYCYHBIX M HHTEPBAIBHBIX OIICHOK pPE3ylIbTaTOB H3MEPSIEMOI
BenuuuHbl), ux peanusanuu B [IKM MATLAB. Hcnonp3oBanue GyHkmuii min, max, median, var, polyfit,
polyval.

3.2. lIpubmmkenune pynkmuii. MaTepnonsmus MHorowieHamu. KycodHas wHTeprionsaus (CruiaiH).
Ouenka norpemrnoctd. @ynkiuun MATLAB mist pabotsl ¢ MHOrOwIeHamu polyld, polyval, polyfit, polyder,
polyint.

3.3. BeruucieHue onpeaeneHHbIX HHTETPAIOB, aJTOPUTMBI METOJIOB MPSAMOYTOJIBHUKOB, Tparenui u
CumriicoHa, OlLlIEHKa MOTPEUIHOCTH MeTONIO0B. Peanu3zaiusi aJropuTMOB YHCIEHHBIX METOJOB BBIYHCICHUS
orpeneNieHHbIX HHTerpalioB B cpeae MATLAB, npumenenune cranaapTHeIX GyHKIMN trapz, quad, integral.

3.4. UccnepnoBanue ¢(yHKUMU OAHON mepeMeHHOW. Pemienue HenuueliHoro ypaBHenus f(x)=0.
OtneneHue KOpHEH. AJNTOPUTMBI YTOUHEHHUS KOPHS (METOJ TIOJOBHHHOTO JejeHwus, HploTOHa, TpoCcTOn
utepauun). CpaBHUTENbHBIE XapakTepucTuku. Peanmuzanus anroputmoB B cpene MATLAB mo Gnok-
CXEeMaM U C HCIIOJIb30BaHUEM pelaTeeid roots, fzero.

3.5. UccnenoBanue dbyHkuu ogHoi nepemenHoil. [louck skcrpemyma GyHKIMM BeraucnurenbHbie
QITOPUTMBI HAXOXKJCHHS JIOKAJTHHBIX M TIOO0ATBHBIX 3KCTPEMYMOB (METOJ IEIICHUS OTpPE3Ka IOIOJIaM,
METO/JI 30JI0TOTO CEUEHUsl), X pealln3aluy Mo OJOK- cXeMaM U C HCIoJIb3oBaHMeM pematens fminbnd B
cpene MATLAB.

Pa3nen 4. Komnbiorepusble ceTu. ba3pl 1aHHBIX.

4.1. KoMnbloTepHble CETU: TOMOJIOTMU CeTeH, MX XapaKTepUCTUKH. TOmosoruu ceTei: 3Be3qaHasd,
HIMHHAS, KosblieBas. CeTu 3aKphITOro THUMA: JIOKAJbHBIE U PACHpPECIICHHbIE CEeTH, KOPIOPAaTUBHBIE CETH.
[TporpaMMHO-TEXHHYECKOE OOecleueHue: ajpecanusi, ONepalloHHas CUCTeMa, aJanTepsl, JApailBepsl,
IPOTOKOJIBI (0COOBIE S3bIKH, Ha KOTOPBIX OOMEHHMBAIOTCSA MH(OpMalMel KOMIbIOTEPHI B CETH, HaIpUMeEp,
TCP, TCP/IP, UDP).

4.2. TnobansHble cetn pasauunoro maciiraba (WAN —Wide Area Net, MS Network, Internet).
Bo3smoxxnoctn cetm  Murepher, Cucrema TenekoHpepeHuUuid. OnekTpoHHas nouta. Jloctym K
MH(QOPMallMOHHBIM ~ pecypcaMm. 3amurta HHQopmanuu. [loHsTHe 0€30MaCHOCTH  KOMIIBIOTEPHOMN
UHPOPMALIUU: HAJEKHOCTh KOMIIBIOTEPA, COXPAHHOCTh [JaHHBIX, 3allliTa OT BHECEHHMS W3MEHEHMH
HEYMOoJIHOMOYEHHbIMU 50 JuIiamMu, CoXpaHEHHE TalHbl MEPENUCKU B AJIEKTPOHHOW CETH AJITOPUTMBI
3alUThl MHQOpPMAIMK: METObI 3aIIUThl, KOMIIBIOTEPHbIE BUPYCHl U O0pbba ¢ HUMH. MeTonbl peanu3anuu
3alUThl HH(QOPMAaLUU: TPOrpaMMHBIE, allllapaTHbIE, OpraHU3aI[MOHHBIE.

4.3. Nndopmannonnusie cucreMbl. CUCTeMbl ympaBieHUs OaHkamMu W 0Oa3aMu JaHHBIX. PensiuoHHas
MoJzienb AaHHbIX. CTpyKTypa 3amMcu, MeTonbl AocTyna K uHpopManuu. OOMEH NaHHBIMH C JAPYTUMHU
npuioxeHussMd WINDOWS: TekcTOBBIMH pelakTOpaMH U 3JIEKTPOHHBIMH TaOIHIIaMU.

4.4. Pensunonnast 6a3a naHHeix ACCESS. I'maBHOe OKHO, MEHIO KOMaH], IaHelb WHCTPYMEHTOB.
Co3nanue M OTKpbITHE 0a3bl JaHHBIX. BBOJ M penakTupoBaHHE NaHHBIX B PEKUME TaOMUIBI U PEXHUME
KOHCTpyKTOpa. DOpMHUpPOBaHHUE 3aMPOCOB. 3amPOCHl MPOCTHIE U MHOTOTAOJMYHBIE, 3aPOCHI C YCIOBUSIMHU.
Co3nanue otuetoB U ¢popM. TexHomorus peanuzanuu npocreimux 3aaay cpencrsamu CYBJ] ACCESS.

2 cemectp — [IpoduabHoe nmporpaMmMHoe odecneyeHue AJsl pelieHnsi 3a1a4 NpogeccuoHaIbLHOI
AesiTeJIbHOCTH

Paznea 5. [IKM Python u oco6eHHOCTH ero peaju3anuy JJIsl pellleHUs] pACYeTHBIX 321a4 B XUMUHM U
XMMHYECKOH TeXHOJIOTHH.
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5.1. OOBEeKTHO-OPUEHTUPOBAHHBIN s3bIK IMporpammupoBanusi Python: o0630p. OcoOeHHoctn u
CBOHMCTBa 00BEKTHO-OpUeHTHpOoBaHHOTO mnporpammupoBanus (OOII). Co3maHue ©  HCMOIH30BaHUE
muctpuOytuBa Anaconda. Mudpactpykrypsl Spyder, Jupiter, cTpykrypa sizbika. OCHOBHBIE CTPYKTYPHI
JMaHHBIX (CIHMCOK KOPTEX, OOBEKTHI) M Olepaluu HajJ HUMU. AJIroputMbl. OCHOBHBIE alTOPUTMHUYECKHE
KOHCTPYKLUH (CJIeJ0BaHUE, BETBICHUE, IUKIIBI) M UX peanu3anus B Python.

5.2. Beenenue B mporpammupoBaHue Ha si3bike Python. CTpykTypa mporpamMmsbl, OTCTYITBI, MOJTYJIH,
orepaTopsl, (QYHKIIMU (MMECHOBAaHHBIE W AHOHUMHBIE), 0coOeHHOCTH. CTaHIApTHBIE W HECTaHAAPTHHIC
¢byakuun Python (oOmiero Ha3HayeHus, MaTeMaTHYECKHE, 00pabOTKa CTPOK, BBOJI/BBIBO).

5.3. Pa3paboTka anropuTMoB, MpOrpaMMHUPOBaHUE U OTJIajiKa mporpamMm Ha Python (B cpene Spyder).
VYnpasmsromue kouerpykuud if, for, while.

54 O030p mnpeaMeTHO-OPUEHTUPOBAHHOW OuOMMoTekn Moayner Python nmns HayuyHbIX u
WH)KEHEPHBIX BbluucieHnit SciPy (Momgynu scipy u numpy, a Taxoke matplotlib), cpaBuenne ¢ MATLAB.
OcHoBHasl cTpykTypa AaHHbIX NumPy /17151 BEKTOpPHBIX M MaTpU4HbIX BhluMciieHud ndarray. OcoOeHHOCTH
BBITIOJIHEHUS JCWCTBUI Haj MaTpuiamMu (CIOKEHHE, BBIUMTAHHWE, YMHOXKEHHE, OOpalleHue) Ha s3bIKe
Python. Madpopmanmonnbie MarpuyHbie (GYHKIIMU (HOpMa, OMpeneauTeNnb, paHr). Meroasr ndarray — T,
copy, shape, size, ndim u n1p., UHAEKCUPOBAaHUE, MATPUYHOE MTPOU3BEACHNE U (PYHKIIMH MOAYIA numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Hocrtpoenne rpapukoB B Python c¢ mcmomb3oBanmem Mmomyns matplotlib. @yHkuu mMomysns
matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka mnapamMeTpoB u
AHHOTHUPOBaHUE TPa(UKOB.

Paznen 6. Metoabl BbIUMCANTENbHOH MaTemMaTuku. OCHOBHBbIE 3Tanbl pelieHusi 3aaa4 Ha JBM.
Pemenue cucrem JMHeiHbIX anredpanyeckux ypapuenuii (CJIAY).

6.1. IlpsiMbie U UTEpALMOHHBIC YMUCIECHHBIE METOJbI. DJIEMEHTHl TeopuH morpemnoctei. [lonstue
HOpMBI. OCOOEHHOCTH MAIIMHHON apupMeTHKU (KpaTkuil moBTOp). OCOOCHHOCTH BBIMIOJIHEHUS JEHCTBUN
HaJ Marpuiamu (CJIOKCHHE, BhIUMTAHUE, YMHOXKEHUE, oOparieHne) Ha s3bike Python, mHbopmannoHHBIC
MaTpuyHble GYHKIUU (HOpMa, OTIPEeNIUTENb, PaHT).

6.2. Pemenne cucrem nuHeHHBIX anreOpanudeckux ypaBHeHuit (CJIAY). IlocranoBka 3amaum.
[TorpemrHocT. MeTOBI ¢ KUCIOJIB30BAHUEM OOpATHOW MAaTPHIBI U METOJ MPOCTHIX HTepauui. Permienue
CJIAY B Python ¢ ucnons3zoBanuem moayieit numpy.linalg u scipy.linalg. u dynkuuit det, rank, inv, cond,
norm, solve.

6.3. O630p metonoB pemieHuss CJIAY. BeruuciautenbHash yCTOMYHUBOCTH, CXOJUMOCTh METOJIOB.
OO0ycOBIEHHOCTh CUCTEMBI JIMHEHHBIX anredpandecknx ypaBHeHui (CJIAY) u uncio o0ycloBICHHOCTH.

Pazgen 7. OOpalGorka pe3ynbTaTOB HM3MepeHHs1 OJHOW Beau4nHbl. [IpuOiamxkenue QyHKIHH
MHOIO4JIEHAMH C OJHOW HEe3aBUCHMMOH mepeMeHHOH. PeumieHue cucTeM HeEJMHEHHBIX YpPaBHEHUI
(CHY) 4ncjieHHBIMHM METOAAMMU.

7.1. O6paboTKa SKCIEpUMEHTAIbHBIX JaHHBIX. TOYEUHble W HMHTEpPBaJbHbIE OLIEHKH. DYHKIHUU
Python. Onpenenenune kputeprst CThIOICHTA.

7.2. Tlpubnuxenue ¢GyHKIUA. MeTOABl HHTEPIOISAIUNA 3aBUCUMOCTEH C OJHOW HE3aBUCHUMOM
nepeMeHHo#. HTepnoasiunoHHbIil MHOrowieH Jlarpanska, peanu3zanus B Python.

7.3. Tlpubnuxenue ¢GyHKIUA. MeTOapl anmpoKCHMAIMK 3aBUCUMOCTEH C OJIHOW HE3aBUCUMOI
nepemMeHHoil. Meton HauMensmux kBaapatoB (MHK). MWcnonb3oBanume ¢ynkumit Python s
anmpoxcumariu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsg_linear.

7.4.. AnropuTMBl METOJIa MPOCTOM HUTepauuu U Merona HeiortoHa - Padcona misa pemenuss CHY.
CKOpOCTh CXOJIMMOCTH, OLIEHKHU TIoTperHocTh. Peanuzamnus metonoB B Python.

7.5. Meronrka UCTIOIb30BaHUs pelaTeneil B Moyie scipy.optimize, GpyHkiuu root_scalar, root.

Pa3nen 8. Pemienne 3a1a4 MHOrOMEpHOH ONTHMHM3ANMH YHCJICHHBIMH METOAAMHU. AHAJIN3 U PellIeHue
au(ppepeHnATbHBIX YPABHEHUI YMCICHHBIMU METOAAMH.

8.1. Knaccudukanus 3amad ¥ METOJOB ONTHUMM3alMU. MeToa TpagueHTHOro crycka. MeTon
nedhopmupyeMoro MHOrorpanHuka. Peanuzarmus metonos B Python.

8.2. Berpoennbie Metoasl SciPy. Beibop pematens B Moayie scipy.optimize BerpoenHble MeToab
SciPy, pyaknun minimize scalar, minimize.
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8.3. Anroputmbl MeTOA0B perieHus nupdepeHInaNbHbIX ypaBHEHHH. Meronsl Diiiepa U ero
Moaudukanuu. Peanuzanus metonoB B Python. Bwibop pemartens B momyne scipy.integrate, GyHKIHH
solve_ivp, solve_bvp.

4. O06bemM MoyJIs1 M BUABI Y4eOHOH padoThI

Cemectp
Bceero
Bun yueOHoI paboThI 1 cemectp 2 cemecTp
3F Axap. 3E Axkapn. 3F Axap.
4. q. q.
OO6mas Tpy10eMKOCTh MOYJIst 6 216 4 144 2 72

KonTakTHasi padora — ay1MTOpHbIE
3aHATHA:

6 mom uucie 6 gpopme
NPAKMU4ecKoil n0020moeKu

3,78 | 136 2,36 85 1,42 51

1 36 0,50 18 0,50 18

Jlexmmm (JI) 0,47 17 0,47 17 - -
ITpaktrueckue 3ansatus (113) 1,42 51 0,94 34 0,47 17
6 mom yucine 8 hopme npaKmuieckou 050 18 025 9 025 9
1n0020mMo6KU ’ ' ’
JlaboparopHsie paboTsI (JIP) 1,89 68 0,94 34 0,94 34
6 MoM uucie 8 popme NPaKmu4ecKkoll 0,50 18 0.25 9 0,25 9
n0020MosKuU

CamocrositesbHasi padora (CP) 1,22 44 0,64 23 0,58 21

CamocTosTeIbHOE U3YUYEHHE Pa3/IeIoB
MOJ1yJisl, B TOM YHCJIE€ IIOJITOTOBKA K
IPAKTUYECKUM 3aHATHIM,
1abopaTopHBIM paboTaM, MOArOTOBKA
K TEKYIIEMY KOHTPOJII0, APYTHe BUbI
CaMOCTOSITENIbHOM pabOThI

1,21 | 438 0,64 23 0,57 | 20,8

KonTakTtHas camocrositensHas padora | 0,01 0,2 - - 0,01 0,2
Buabl KoHTpOJISA
3auer - - + +
JK3aMeH + + - -
KonTakTHas paboTta - mpoMeKyToYHasI 04 04 i
aTTecTanus 1 ! 1 ' i
CaMoCTOATEIHHO U3YUYECHHE Pa3esioB 356 35.6 i
MOTYJISI
By MTOroBOro KOHTpOJIS: JK3aMeH 3auer
Bcero Cemectp
Bl yueGHOi paboTl 1 cemectp 2 ceMecTp
3F Actp. 3E Acrtp. 3 Acrtp.
q. q. q.

O0uas TPy10€eMKOCTh MOAYJIsl 6 162 4 108 2 54

KonTakTHas padoTa — ayiuTOpHbBIC
3aHATHUA:

6 mom uucne ¢ gpopme
NPAKMuU4ecKoi n0020MmosKu

3,78 | 102 2,36 | 63,75 | 1,42 | 38,25

1 27 0,50 13,5 0,50 | 135

Jlexrmu (JI) 0,47 | 12,75 | 0,47 12,75 - -
[Tpaktuueckue 3arstus (I13) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
6 MOM uucie 8 popme NPAKmu4ecKkoll 050 | 135 0.95 6.75 0.95 6.75
NnO020MOBKU ’ ’ ' ’ ’ ’
JlaboparopHbie padboTs (JIP) 1,89 51 0,94 25,5 0,94 | 255
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8 MoOM uucie 8 hopme NPAKMUEcKo 050 | 135 025 6.75 0.5 6.75
n0020mMosKU ’ ’ ' ’ ’ '
Camocrositeabnas padora (CP) 1,22 33 0,64 | 1725 | 0,58 | 15,75
CamocTosATeIbHOE H3YUCHHE Pa3/IeIOB
MOJTyJIsI, B TOM YHCIIE TIOJITOTOBKA K
MPaKTUYECKHUM 3aHATHSM,
nabopaTopHbIM paboTaM, MOATOTOBKA
K TeKYyIIEMY KOHTPOJIIO, APYTHE BUIBI
CaMOCTOSITENIbHOU PabOTHI
KoHTtakTHas camocrosTenbHas pabora | 0,01 0,15 - - 0,01 0,15
Buabl KoHTpOJIs
3auer - - + +
IK3aMeH + + - -
KonTakTHas paboTta - MpoOMeKyTOIHAS 0.3 0.3 i
aTTecTanus

CaMOoCTOATEIHPHO U3YUYCHHE PA3CIIOB
MOIYJIS

By MTOroBOro KOHTpOJIS: JK3aMeH 3auer

1,21 | 3285 | 0,64 | 17,25 | 0,57 | 156

26,7 26,7 -

5.2 lucuunJMHbI 4acTH, OPMHUPYEMOH YHACTHUKAMHU 00pa30BaTe/JbHbIX OTHOLICHHU I
(o0s13aTesIbHBIE BAPMATUBHBIE JUCIUNJIMHBI)

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUNIHMHBI
«J/IabopaTopHBI NPAKTUKYM 10 OPTAHUYECKON XUMUM»
1 Heap AMCHUNJIMHBI — TPHOOPETEHWE CTYINCHTAMH OCHOBHBIX 3HAHWH ¥ HABBIKOB JIJIS
OCYLIECTBJICHUSI CUHTE3a OPraHUYECKUX BELIECTB.
2 B pe3yabTaTe H3y4eHHUs IMCUUILIHHBI 00y4aIOMIMIACH 10JI2KEH:
Obaaoams cneAyOMUMU KOMIIETEHIIMAMU U nHANKaTopamu ux poctmwxenus: VK-1.1; VK-1.4; VK-
1.5.
3namo:
—TEeXHHUKY 0€3011acCHOCTHU B J1a00paTOpuu OPraHMUECKON XUMHUU;
—IPUHIHUIEI 0€30MaCHOTO O0pAaIlleHuUs! C OPraHUYECKUMU COSAMHEHUSIMH;
—METOIbI U BUABI XpoMaTorpaduu AJis OnpeAesieHUs] COCTaBa PeaKIIMOHHOW CMECH;
—TEOPETUYECKHE OCHOBBI CTIOCOOOB BBIICTICHHUS, OUUCTKU U WICHTH(UKAIIMH OPTAaHUUYECKUX BEIIECTB;
—DKCIIEPUMEHTAIILHBIE METOJIbI MPOBEJACHUSI OPTaHWYECKUX PEAKIUH, MPOTEKAOIINX MO Pa3InYHBIM
MEXaHHu3MaM;
—OCHOBHBIE 00IIIE METOANKHU B3aUMHOI TpaHCHOpMAIINH KIACCOB OPTaHUYECKUX COSTMHEHUH.
Ymems:
—TIPUMEHSATh TEOPETUUYECKUE 3HAHUSA M IKCIIEPUMEHTAJbHBIE METObl HCCIIECIOBAHUS OpPraHUYECKOM
XUMHH TIPU pelIeHnH MpodeccnoHaNbHbIX 33/1a4;
—cdopMynupoBaTh MpoOieMy H OOOCHOBaTh BBIOOp MPHOOPOB U IKCHEPUMEHTAIBHBIX METOJIOB
WCCJIEIOBAHMS, TIOCTABUTH IIEJIM U 33/1a4d U HAMETUTD MTYTH UX JOCTH)KCHHSI;
—CHHTE3UPOBATh COSAMHEHUS T10 TPEIJIO)KEHHON METOINKE;
—IPOBECTH BBIJICJICHUE U OYUCTKY CUHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUYECKUX 3HAHUU IO
OPraHUYEeCKON XUMHH;
—BBIOMPATH PAIMOHATBHBINA CITOCOO BBIJICTICHHUS M OYUCTKH OPTaHUYECKOTO COSTUHEHNS,
—TIPEICTABIISATH TaHHBIC JTA0OPATOPHOTO UCCIICIOBAHNS B BUJIE TPAMOTHO O(DOPMIICHHBIX METOJIHK;
—TPOBOJIUTh aHAIM3 M KPUTUUYECKH OIEHUBATH MOJYYCHHBIE YKCIIEPUMEHTAIbHBIE TaHHBIE, 00001aTh
U JieTaTh 000CHOBAaHHBIC BBIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB;
—BBIOpATh CIIOCO0 MACHTU(UKAIIMYA OPTAHHYECKOTO COSIMHEHMSL.
Bnaoemw:
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—KOMIUIEKCOM COBPEMEHHBIX JKCIIEPUMECHTAIBHBIX METONOB OPraHUYECKOM XMMHMM UI1 PEIICHUS
KOHKPETHBIX MCCIIEIOBATEIbCKUX 3a/1a4;

—JKCIIEPUMEHTAIILHBIMU METOIaMHU IIPOBEICHUS OPTaHUYECKUX CUHTE30B.

—OCHOBHBIMH METOAAMHU MIACHTH(PHUKAINN OPTaHUUECKUX COCTUHEHUI

—npueMaMu 00pabOTKHU M BBIICTICHUS CHHTE3UPOBAHHBIX BEIIECTB;

3HAaHHUSAMH OCHOBHBIX 3aKOHOB OpIaHMYECKOM XHMHM JUISl COJEP/KATEIbHOM HWHTEPIPETALUN
IIOJIYYEHHBIX DKCIIEPUMEHTAJIbHBIX PE3YJIbTATOB.

3 KpaTkoe coaepxanue TUCHUINIHHBI

Pazoen 1. «llpasuna u memoovt pabomol 8 1a6OpaAMoOpuL OP2AHULECKOU XUMUUY

1.1  IlpaBuna 6e3o0macHOi paboOTHI B 1aOOPATOPHH OPraHUIECKONH XUMHUH

besomnacHbie premsl U paBuiia padoThl B 1a00paTOpUK OPraHUYEeCKONH XUMUU.

1.2 Meroasl paboThl B 1a00paTOPHH OPraHUIECKON XUMHH

O6mue wmeronbl paboThl B jnaboparopuu opranudeckoil xumuu. HarpeBanue. OxiakIeHHeE.
[IepememuBanue.

1.3  JlaGopaTtopHas mocyaa, 000py10BaHUE U MPUOOPHI

[locyna, Hanbonee yacTo nmpuMeHsiemas B iaboparopun. [IpuOopsl 1yl onpeeneHus TeMIepaTypsl
miaBiaeHus. Becbl. Tepmomerp. PotopHsrii ucriapurens. Pedpakromerp.

Paszoen 2. «Memoovl udenmugpuxayuu, ouucmru u 8bl0e1eHUss OP2AHULECKUX COCOUHEHULLY

1.1  Xpomarorpadus

WnenTudukaniss OpraHn4eckux BEUIECTB MOCPEICTBOM pa3inyHbIX BHUIOB XpomaTtorpaduu (TCX,
xpomatorpadust Ha Oymare, uoHooOMeHHas xpomarorpadus, BDXKX). Ilpumenenue TCX pmnsa
UICHTU(PHUKAIMA OPTraHWMYECKHX COeIMHEHHNA. AICOpPOCHTBI M AIIIOCHTHI, ucnoib3dyembie B TCX. Bribop
amoeHTa. OOHapyxeHue BemectB. O6Hapyxkenue BemiectB. Koaddunuent ynepxkuBanus. Koapdunuent
pacnpenenenusi. Pabora ¢ kanuuisipamu.

1.2 Meroabl OYUCTKH KUIKUX BemecTB. [leperonka

OKcTpakuus, JUIsl U3BJICUYECHUs (BBIIEJICHUS) OPraHMYECKOrO BELIECTBA W3 BOJbL. OKCTpakLus ¢
MOMOIIBIO JETUTENIbHON BOPOHKH. BhICylInBaHue 3KCTpakToB ocymuTeneM. [leperonka. Bunsl neperonku
(ppakmmonna, BakyymMHasi, IeperoHKa ¢ mapoM, Ipu aTMOC(HEpHOM JaBlieHHH). BeICymmBaHue KUIKOCTEH.
Ocymmrenu. OrmpeneneHue TeMnepaTypbl KHIEHUs M KodpduuueHTa mnpeiomieHus. POpakuuoHHas
neperonka. Padora ¢ ¢punbTpoBanbHOi Oymaroi. OTroHKa pacTBOPUTEIS.

1.3 Meroabl ounCTKHU TBEpAbIX BewecTB. [lepekpucramimzanus

MeTtoabl OYMCTKH TBEpABIX BemiecTB. Bosronka (cyOomumanms). TemmepaTypa BO3TOHKH H
TeMmreparypa IUIaBJIE€HUS, BO3rOHsMoIIerocs BemiectBa. [IpubGop s BosroHku. Ilepeocaknenue.
[epexpucrammmzanus. Dtanel nepekpucraumzanun. [lonbop pactBoputens. HacblmeHHBIH pacTBOp.
['opsiuee puibTpoBaHue, BakyyMHas ¢uibTpanus. OnpeseneHue TeMIepaTrypsl IUIaBieHus. Temmeparypa
TUTaBJICHUSI CMEIIAaHHOM MTPOOHI.

Pasoen 3. « Cunme3s opeanuueckux coeouneHui»

3.1  CuHre3n

Lenu u 3a1a4m 3KCIIepUMEHTa B OPraHUYECKOM CUHTe3e. TeopeTuyeckre OCHOBHI Iporiecca. Beibop
ycnoBuid peaknmu. Pacuer cumHTe3a. OOmme mpaBWiia TOATOTOBKM W TPOBENEHUS CHHTE3a. |eXHHKa
6e3onacHoctu. Ilpubop g mpoBenenus cunresa. [IpoBenenue ombiTa. KOHTposnb 3a XOAOM peakiuH.
Brinenenne, ounctka W aHanu3 mnponaykra. CHHTE3bl BEIIECTB PAa3IMYHBIX KJIACCOB OPTaHUYECKUX
coeaunenuil. [IpoBeseHne 3KCIIEPUMEHTAIBHBIX METOI0B UCCIICIOBAHUS PEaKIUi.

[IpoBenenune peakuuii, IPOTEKAONIUX 10 MEXaHU3MAaM:

- HyKJICO(UIILHOTO 3aMEIEHHs — CHHTE3 TalOr€HAIKaHOB,;

- HYKICO(WIBHOTO MPHUCOCTUHEHUS — CHHTE3 CIIOXHBIX 3(UPOB KapOOHOBBIX KHCIOT, aMHJIOB
KapOOHOBBIX KUCIIOT, a30TCOJAEPKALIMX AJIbJIETUIOB U KETOHOB;

- ANEKTPO(UIBHOTO 3aMEIICHUsI B apOMATHUYECKOM PSIIy — PEaKIMi HUTPOBAHHS, OPOMUPOBAHHS,
CyIb(pHUpPOBAHUS;

- peaKIuii AMa30THPOBAHUS U a30COUETAHNUS;

- peakuuii OKHcIeHHs (CUHTE3 alleToHa, 1,4-0eH30X1MHOHA, OEH30MHOM KUCIOTHI) M BOCCTAHOBIICHHUS.
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4 O0beM yueOHOl TUCUUIJIMHBI.

O0BbeM JUCHUIIINHBI
Bup yueOHoii paboTbl Axax, | Acip.
3E
4. 4.
OO0mas TPy10eMKOCTh THCIIHILTHHBI 5 180 135
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHSI: 1 32 24
Jlexknuu - - -
[Tpaktrueckue 3ausarus (I113) - -
JlabopaTtopHsie paboTsl (JIP) 1 32 24
CamocrosiTesibHas padoTa 4 148 111
KonTakTHas camocrosiTesnbHas padboTa 4 0,2 0,15
CamocTosiTebHOE U3YUCHHE Pa3JIeIOB JUCIIUILIMHBI 147,8 | 110,85
Bua uTOroBOro KOHTpOJIf: 3auér

AHHOTaUUs padoyeii MPOrpaMMsbl IMCHUTLIHHBI
«Du3znyeckasi XMMHS HeaJbHOro kpucrauia. Kpucramnorpagus»

1. Heab AMcUUIUIMHBI — (OPMHUPOBAaHUE Yy CTYJCHTOB NPEACTABICHUS O BHYTPEHHEM CTPOCHUH
KPUCTANIMYECKUX MaTepHalioB, B3aUMOCBS3M BHYTPEHHErO CTpOEHMs C BHelHedl (opmoil U ¢usnko-
XUMHYECKIMH CBOMCTBAMH IS CO3/IaHUS (PYHKIIMOHAIBHBIX MaTEPHAJIOB.

2. B pe3yabTate H3y4eHus JMCUHUIIIMHBI CTYJEHT 10JIKEeH
Obaaoamye cnenyomMI KOMIETEHIMSIMU U HHIAUKATOPaMH UX JOCTHKECHHUS:

[1K-4.3; IIK-5.1; [1IK-5.2
3nams:
- 3HaTb OCHOBHBIE 3aKOHbI OIPAHEHMsI KPUCTAIIJIOB, SJIEMEHTHI U TEOPEMbl CUMMETPUHU, OCHOBHBIE THIIBI

KPUCTATINYECKUX CTPYKTYP

- O CBS3M CHMMETPUM BHYTPEHHETO CTPOEHHUS KPHUCTAUIMYECKOTO BEIIECTBA U CUMMETPHH €ro

(U3MYECKUX CBOWCTB, B TOM YHCJIE CHMMETPHH BHEIIHErO OOJIHKA.

-OCHOBHbBIE KaTETOPUH KPUCTAIUIOXUMHUH U COOTHOILICHHS MEX]Ty HUMH
Ymemo:
-ONpeAEIATh TOUEUHYIO IPYIIY CHMMETPUH U MPOCThie (POpMBI IpaHel KpucTaa,
-HMCII0JIb30BaTh 3aKOHBI KpHCTauIorpaduu Ipy ONpeesIeHn CUMMETPUHN KPUCTAILIA,
- CTPOUTH THOMOCTepeorpaduiyeckue NPOEeKIMHU KPUCTATNTMYECKUX MHOTOTPAaHHUKOB.
Braoemy:

- KayeCTBEHHbIM M KOJIMYECTBEHHBIM HABBIKOM OIMCaHMsS CTPOECHUS M CBOMCTB KPHUCTAIJIOB,
00yCJIOBJICHHBIX MX BHEIIHEH U BHYTPEHHEH CHMMETPUEH M KPUCTAJTUIOXUMHUECKUMHI OCOOCHHOCTIMHU
CTPYKTYPBI

3 Kpartkoe conep:kanue JMCIHIITHHbI

Paznen 1. Kpucramnorpagus.

1.1. Beenenue.

[Ipeamer xpuctamtorpaduu, €€ MECTO Cpeld IPYTUX €CTECTBEHHBIX HayK. OOIIas XxapakTepUCTHKA
KPUCTANTMYECKOTO COCTOSIHMA. MOHOKPHUCTAUIBI, TMOJUKPUCTAIUIBI, TEKCTYphl, JKHUIKUE KpPUCTAJUIBI.
MakpocKOoNUYeCKue XapaKkTEPUCTUKH KPUCTAIOB - OJHOPOJHOCTb, AHU3O0TPONHS, CHUMMETpHS,
CIOCOOHOCTh K camoorpanenuto. [lonsrue raburtyca kpuctajuia. DJIEMEHThl MPOCTPAHCTBEHHON pELIeTKH
KPUCTAIIJIOB: Y3€I, Psijl, IJI0CKasl CEeTKa.

1.2. OcHOBHBIE 3aKOHBI OTPaHEHUsI KPUCTAJIIOB.

CumMeTpusi BHENIHEr0 OOJHMKAa W BHYTPEHHErO CTPOEHHS KpHUCTallla, OrpaHKa KpHUCTallia,
KpUcTalinueckass pemerka. CHMBONBI TpaHed W HampaBieHWd B Kpuctamie. Muaekcsl Musnepa,
napametpsl Belicca. 3akoH noctosHctBa yrioB (H. CreHoHa). 3aKOH pallMOHANBHBIX MapaMeTpOB, 3aKOH
I"aron, 3axoH bpase.

1.3. Kpucramnorpapuieckue NpoeKiui KpUCTalIoB.
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[lonatue mnonsipHoro komriuiekca. Cdepuueckas mnpoekius. Crepeorpaduueckas MPOCKIHSL.
I'momocTepeorpadu yeckas npoekius. OnpeeneHrne CAMBOJIOB TpaHel 1 pedep. 3aKoH 30H.

1.4. CummeTpus KpuctaiuioB. TouedHbIe TPYIIIBI CHMMETPHH.

[lonatue o cuMMeTpuu. DIEMEHThl CUMMETPUM KOHEUHBIX (PUIYp: IUIOCKOCTh CUMMETPHHM, LIEHTP
MHBEPCHUHU, NPOCTHIE TOBOPOTHBIE, HHBEPCUOHHBIE U 3€PKAIbHO-TIOBOPOTHBIE OCU CUMMETPUU. TeopeMbl O
CIIO)KEHUHM 3JIEMEHTOB CHMMETpUHU. AHAJIUTHYECKass 3aluch IMpeoOpa3oBaHuil cummerpuu. ToueuHble
TPyNIIbl CUMMETPHH: €IUHUYHBIE M CHMMETPHYHO- paBHbIe HampaBieHus. Kpucramiorpaduueckue
KaTeropuv, CHHINOHMH. BbiBox 32 TOYeuHBIX rpynn cummerpud. Kitaccel CHMMETpUM KpPHCTAJUIOB.
Kpatnocts rpynn cummMerpuu. CHUMBOJNMKA Ipynil CUMMETpuu: ydeOHasi, MexayHapoaHas, lllenduuca.
Kpucramnorpaduyeckas cucrema KoopJuHar.

1.5. CummeTpust BHEIITHETO 00JIMKa KPUCTAJIIIOB.

@opmbl kpuctayuioB. YactHas u oburpe mpocTbie GOopMbl KpUCTALIOB. OTKpBITBIE U 3aKpPbITHIE
npoctbie Gpopmsbl. [IpocTeie hopMbl KpucTauIoB HU3LIEH Kateropuu. IIpocteie GopMbl KpUCTAIIOB CpeaHen
kareropuu. IIpocteie popmMbl KpUCTAIUIOB BhICIIeH KaTteropuu. OnpeneneHne TOYeYHOM IpyIbl KpUCTalIa
o ero BHemHeMy o00muKky. IloctpoeHne rHoMocTepeorpapuuecKkux MPOEKUUH KPUCTAIIMYECKUX
MHOTOTPaHHHKOB.

1.6. Di1eMeHTBI CUMMETPUN KPUCTAIUIMYECKHUX CTPYKTYD.

[IpoctpanctBennbie rpynnsl E.C. ®@enoposa. [IpocTpaHcTBeHHas! pelleTka — IJIaBHBIA 3JIEMEHT
CUMMETPUN KPUCTAIIMYECKUX CTPYKTYp, F€OMETPUYECKOE IPEICTaBICHHE TPEXMEPHON NEPUOAUYHOCTU
pacrojIo’)KEHUs aTOMOB, MOHOB, MOJIEKYN. OieMeHTapHas sdeiika: 14 pemerok bpase. basuc sueiiku.
TpaHCHIALMOHHBIE IEMEHTBl CHMMETPHH: IIJIOCKOCTH CKOJIB3SILEr0 OTPaKEHUs U BUHTOBBIE OCH. Teopemsl
0 COYETAHMHU Ollepaluii CUMMETPUH CTPYKTYp . OOmue npencrasienus o 230 npocTpaHCTBEHHBIX IPYIIIaX,
OPUHLMNBL KX BbIBOAA. CHMBONMKA IPOCTPAaHCTBEHHBIX rpynn. IIpaBuibHBIE CHCTEMBI TOYEK, MX
xapaktepuctuku. O0paTHas pemierka. OCHOBbI PEHTT€HOCTPYKTYPHOI'O aHaJIN3a KPUCTAIIINYECKUX TEJl.

Paznen 2. OCHOBBI KpUCTAINIOXUMHUH.

2.1. KpucramioxumMuyeckue XapakTepUCTUKH CTPYKTYPBI.

OCHOBHBIE TOHATHSA U TEPMUHBI KPUCTAUIOXMMHU: KOOPAMHALMOHHOE YHUCIIO, KOOPAUHALMOHHBIN
MHOTOTPaHHHUK, 4YHCJIO (QOPMYJIbHBIX €IMHUL. THUIBl XMMHYECKOHM CBSI3M M UX peanu3alus B
KPUCTAILIMYECKUX CTPYKTypax. OmpezneneHue aTOMHBIX U MOHHBIX paaunycoB. ['eomeTpuyecKkue mpenessl
YCTOMYMBOCTU MOHHBIX CTPYKTYP.

2.2. Kputepun ycTOMYMBOCTH CYLIECTBEHHO HMOHHBIX KpHUCTaUIOB, npaswia [lommura. ITpasuiio
AbGera, Oneprusi pemerku HWOHHbIX KpucTtauioB (bopH), mnukn bopna-I'abepa. 3axoHomepHOCTH
CBA3BIBAIOIIME TIEPUOJMYECKYI0 CHCTEMY M MOHHBIE paJMyChl. 30HHAs DJHEpPreTHdYecKas CTPYKTypa
KpHUCTaJljla, METAJJIbI MOJTYIIPOBOJAHUKH U TUAJIEKTPUKU. MeTaminueckas cB3b U €€ CTPYKTYpHbIE CBOICTBa,
HepeXOAHbIE CTPYKTYPHI (OT METAIUTMYECKON K KOBAJICHTHOI).

2.3. Teopus MIOTHEHIIMX YIIAKOBOK U €€ UCII0JIb30BAHNUE ITPU OIMMCAHUU CTPYKTYP KPHUCTAJIOB.

JIByxcnoiiHas (TekcaroHajibHasi) M TpexciolHas (KyOudeckas) IUIOTHEWIIME IIapOBBIE YITAKOBKH.
Tunsl MycTOT B IIAPOBBIX yMakoBKax. M300pajkeHue CTPYKTYPHBIX THUIIOB C MOMOILBIO MHOTOTPaHHHUKOB.
[TpuMmepbl CTPYKTYp, MOCTPOEHHBIX HA OCHOBE T'€KCAaroHAIbHOM MIoTHEeHIIeN ynakoBku (Mg, ZnS-BIOpLHUT)
u 6e3 Hee (C-rpadur). IlpuMepsl KPUCTALTUYECKUX CTPYKTYpP, MOCTPOCHHBIX HA OCHOBE TPEXCIOWHOU
wiotHelmen ynakoBku (Cu, NaCl-ranut, ZnS-chaneput, CaTiO3-neposckut) u 6e3 Hee (C-anma3s, a-Fe,
CsCl). IlpuHuunel omucaHus KPUCTAIMYECKUX CTPYKTYp O€3 IUIOTHEMIIMX YMakoBOK. MHOTOCIOIHBIE
yIakoBKH. [IpruMepbl omucaHusi MHOTOCIOWHBIX ymakoBok: pyrwia TiOz, mmuaemn MQAI204, kopyHaa
Al203 u mp.

2.4. OcHOBHBIE KaTE€rOpuM KPUCTAUIOXMMHMHM M COOTHOLICHHS MEKIy HUMHU. 3akoH Arou. TBepasle
pactBopel U (ha3oBble auarpamMMmbl. DaKTOp TONEPAHTHOCTU U MOJIENbHbIE CTPYKTYphl [ompammMuara.
CrpykrypHass romosorusi. ®as3sl BblumTaHus u BHeapeHus. llceBmocummerpus. IlpousBogHbele u
BBIPOXKJIEHHBIE CTPYKTYpBbI, apxeTurl. CTpyKTypHas TOMOJIOTHS Ha IPUMEPE TITMHUCTHIX MUHEPAJIOB.

2.5. Uzomopdusm u noaumopdusm.

M3octpykTypHOCTh ¥ M30MOpdu3M. Turbl n3omopdu3mMa: COBEpIICHHBIN U HECOBEPIICHHBIN, U30- U
reTepoBalIeHTHBIA. TBeplbple pPacTBOPHl 3aMEIICHUs, BHEApeHUs, BblunTaHus. Ilpenensl mzomopdnoit
3amectumocTu. Da3oBbie Mmepexojabl MmepBoro u BToporo poma Ha npumepe SiOz. Temneparypa Kropw.
Paznuunble cinyyanm nonumopdusma. V3MeHeHMe CHUMMETpUM M CBOMCTB KPHCTAIOB MHpU  (a30BBIX
nepexogax. [lomarunus.

105



4. O0beM y4eOHOH JUCHUIINHBI

O0BbeM JUCHUIIINHBI
Bup yueOHoii paboTbl Axax, | Acip.
3E
q, q,

OO0mas TPy10eMKOCTh THCIIHILTHHBI 3 108 81
KonrakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHSI: 15 64 48
Jlexkuun 1 32 24
[IpakTuueckue 3anstus (113) 0,5 16 12
CamocrosiTejibHas padoTa 15 60 45
CamocTosiTeIbHOE U3YUECHHE Pa3JIeTIOB JUCIIUILIMHBI 15 59,6 447
KoHTtakTHas camocTosTenbHas paboTa 0,4 0,3
Bua KoHTpOJIA:
Bua uToroBoro KOHTpoJIs: 3a4er ¢ OLEHKOI

AHHOTanus padoyel NPporpaMMbl M CHHUIIJIMHBI
«MeToabI HCC/IeIOBAHUS MATEPHATOB (DOTOHUKHU M 3JTCKTPOHUKN»
1. Heab aucuMmiuHbl — (HOPMUPOBAHHE OMPEICICHHOTO 00beMa 3HAHMN W HEOOXOIUMBIX HABBIKOB,
JIOCTATOYHBIX JIJISI CAMOCTOSITENILHOTO BBIOOpa METOJa aHalIM3a Pa3IMYHBIX MAaTEepPHANIOB JJIEKTPOHUKU U
¢oToHMKH (MOHOKPHCTAIIJIOB, TOHKOIUICHOYHBIX CTPYKTYP, KEPAMHUKH, CTEKOJI, KOMIO3UTHBIX U THOPHUIHBIX
MaTepuasoB), B 3aBUCUMOCTH OT KpyTa peliaeMbIX UCCIIEJOBATEIbCKUX 3a/1a4.
2 B pe3yabTaTe H3y4eHus: AUCHUILIMHBI 00y4aIOLIUICA J0JI/KEeH:
Obnadamye cnenymUMUA KOMIETEHIMSIMA U HHIUKATOPAMH UX JOCTHKCHUS:
VYK-1.1; YK-1.3; YK-1.5; [IK-2.1; TTIK-2.2; T1K-2.3; T1K-3.1; [1K-3.2; [1K-3.3; TIK-4.3; T1K-5.1; T1K-5.2.
3namop:

- COBPEMEHHOE COCTOSIHME B O0JIACTH MCCIEAOBAaHUSA CTPYKTYpbl M COCTaBa MOHOKPHCTAJUIOB U

MaTEepHAJIOB AIEKTPOHUKU U (POTOHUKH;

- TEOpPETHMYECKHE OCHOBBI U KJIacCHU(PHUKAIUMI0O METOAOB aHaiu3a, o0JacTu UX MNPUMEHEHUs,

BO3MOKHOCTH ¥ OTPaHUYCHMUS,

- YCTPOMCTBO M (PYHKIIMOHAIbHbBIE BO3MOKHOCTH 000PY10BaHMsI, UCIIOJIb3YEMOr0 JJIsl aHaIM3a.

Ymemos:

- HHTEPIPETUPOBATh PE3YNIbTATHI AHAJIN3a MAaTEPHUAIOB PACCMOTPEHHBIMH B KypCe METOAAMY,

- CPaBHMBATh U CONOCTABIIATh PE3YJbTaThl HCCIEAOBAHUSA MAaTEPUAJIOB PAa3HBIMA METOJAMU;

- BBIOMpaTh METOJl aHajlu3a, UCXOJs W3 TOCTABJICHHBIX 3aJjau HCCIEAOBAaHHUS M XapaKTePUCTHK

HCCIEAYEMOI0 MaTepuaa.

Bnaoemp:

- HaBBIKAMM HCIIOJIb30BaHMsS METOJOB AaHaJIM3a JUI PEHIeHUs MPAKTHYECKUX Hay4dHO-

HCCIIEIOBATENbCKUX 3aau.

3. Kparkoe coaep:kanue IUCHUIIIHHBI

Pasnen 1.

1. Beenenue. Knaccuduxamus MeTonoB GpU3NKO-XUMHUYECKOTO aHAIH3a.

2. Tepmuyeckue MeTonbl aHanu3a. Tepmuyeckuit u auddepeHInaIbHO-TEPMUYECKU METO b
aHanmza. TepmorpaBumeTrpuueckuil u AudepeHInaIbHO-TEPMOIPaBUMETPUYECKU METOJbl aHAJIN3a.
Ob6opynoBanue ans Tepmorpapuu. TpeboBanusi k stanoHam. Bup xpuBbix HATA u TI'A. dakrtopsl,
Bausromme  Ha  Bua  kpuBbix JITA  wm TI'A. TepmMora3oBOJOMOMETPUYECKHI  aHAIW3.
TepMoanekTpoOMeTpUUECKUI aHAIN3. JIuIaTOMETpUYECKUIN aHaJIu3.

3. Metonpl wuccAeAOBaHUS CTPYKTYpbl MaTepUajoB dJIEKTPOHUKU. PeHTreHoda3ombiii u
PEHTICHOCTPYKTYPHBIN aHanu3. B3auMonelcTBuE PEHTIC€HOBCKOTO M3JIYyYEHUS C BELIECTBOM. Y PaBHEHHE
Bynsda-bparra, npasuna Jlays. [IpuHIMIBI 1 BO3MOXHOCTH METOJa MOPOLIKa, 000pYyIOBaHUE, pacuer
mudpakrorpamMMm. OmnpeneneHre KaTeropuu, CHHTOHUH, MapaMeTPOB PELIETKH, PEHTT€HOBCKOW IMJIOTHOCTH
KpUCTaJIJIOB. BiivsiHue pa3MepoB yacTHI] HAa PEHTI€HOBCKYIO nudpakuuio B HUX. [lonHonpoduabHbIN METOT
PutBenbaa. CoBpeMeHHbIE METO/IbI KOMITBIOTEPHOT'O pacueTa Tu(PpPaKTOrpaMM.
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Pazpgen 2.

1. Ontrueckas crekTpockornusi. CIEKTphI MOTJIOMICHUST M MponycKkaHus. PaccesHue. DKCTUHKITHS.
Ceuenust morjoiieHus. J(Mama3zoH Mpo3pavyHOCTH Marepuana. BiusHue Ha MOTJIOIMIEHHE KPUCTAIOB U
CTEKOJI IpUMecel MEPEXOTHBIX U PEAKO3EMENIbHBIX HOHOB. CIIEKTPO(POTOMETPHI.

2. DJIeMEHTHBIN aHanu3. DMHCCHOHHBI MUKPOCIEKTPAILHBIN aHAIH3 C JIa3ePHBIM OTOOPOM MPOOHI.
KadecTBeHHBI M KOJIMYECTBEHHBIM AMUCCHOHHBIM aHaln3. YCTPOMCTBO JIA3€pPHOIO0 MHUKpPOAHAIM3ATOPA.
Momudukanuu Merona. DIEKTPOHHO-30HAOBBIM PEHTTEHOCHEKTPAIbHBI MHKpoaHaiu3. TeopeTHueckue
OCHOBbI MeTofa. BropuuHble u 00paTHOpPacCESHHBIE OAIIEKTPOHBI, XapPAaKTEPUCTUYECKOE H3ITyUCHHE.
YcTpoiictBo MuKpoaHanuzatopa. McciaemoBaHue mNOBEpXHOCTH, (Da30BOrO0 W 3JIEMEHTHOTO COCTaBa.
Oco0eHHOCTH TOATOTOBKU 00pa3uoB. TpeGoBaHuUs K 3TaTOHAM.

3. HMccnenoBanus mMarepuaioB METOJAMU ONTHYECKOW MHKPOCKOMUU. BO3MOXHOCTH ONTHYECKOIO
aHaym3a. Buabl MHKpOmpemapaToB W CIOCOOBI WX TMPUTOTOBIICHUA. M3ydeHue MaTepuanoB B IUIOCKO-
NOJISIPU30BAaHHOM TMapaUIeIbHOM, CXOIAIIEMCS U OTPAXKEHHOM cBeTe. MeToabl HM3MEpEeHHUs IOoKazaTess
NpEJIOMJICHUSI M30TPOMHBIX W AHU3OTPOIHBIX MaTepuanoB. M3MmepeHne MHKPOTBEPAOCTH MaTE€pUasOB.
HccnenoBanre HanmpspKEHUN MOJSPU3ALMOHHO-ONTHYECKHM MeTonoM. OO0opynoBaHHME MJi ONTHYECKUX
HCCIICIOBAHU .

4. O0beM y4eOHOH JUCHUILINHBI

O0beM TMCUMTLTHHBI
Bup yuyeoHoii padoTbl Axax. | Actp.
3E
4. 4.

O01asi TPy10eMKOCTh TUCIHIIHHbI 5 180 135
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 2 64 48
B TOM 4HcJIe B (h)opMe NPAKTHYECKOii MOATOTOBKH 0,2 8 6
Jlekuun 1 32 24
[Tpaktuyeckue 3ansatus (I13) 0 0 0
JlaGopaTopHbie paboTsl (JIP) 1 32 24
B TOM 4HcCIe B GopMe MPAKTHYECKON TOJATOTOBKU 0,2 8 6
CamocrositesibHas padora 3 80 60
CamocrosTenbHOE U3YYeHHUE Pa3IesioB JUCIUTUIHHEI 3 80 60
Bua KoHTpOJIA:
JIK3aMeH 1 36 27
KonTakTHas paboTa — MpOMeXyTOYHAsI aTTECTaIHsI 1 0,4 0,3
[ToaroToBka K 3K3aMeHY. 35,6 26,7
Buj HTOroBOro KOHTpOJIsi: IK3aMeH

AHHOTanus padoyeil NPOrpaMMbl AUCHUILIMHBI
«Pu3nyecKas 3JIeKTPOHUKA U YJIEKTPOHHbIE NPUOOPBI»
1. Heab (MCHUIUIMHBI — U3YYEHUE DJIEKTPOHHBIX MPOLECCOB B TBEPABIX TEIAX, & TAK K€ B BAKyyM€, razax,
Ha TPaHMIAX pa3fiena Cpel W MPHUHIMIIOB TMOCTPOSHUS M paboThl PIEKTPOHHBIX MPUOOPOB PA3TUUIHOTO
Ha3HA4YeHMsI. DTO OJIHA U3 OCHOBHBIX TEOPETHUYECKUX TUCIHUILIINH CIEIHAIBHOCTH, 100 0€3 3HAaHUN (U3HKU
MPOIECCOB B MpUOOpax HEBO3MOXKHBI CO3HATeNbHBIE M 3(PPEKTUBHBIE MOAXOABI K pa3paboTke U
OpraHM3aIy TEXHOJOTUH B cepe MPOU3BOJICTBA U3ACIUIN IIEKTPOHHON TEXHUKH.
2 B pe3yabTaTe M3y4eHUS IMCUMILINHBI 00y4YAI0MIMIACH 10JI2KEeH:
Obnadams CIenyONUMA KOMIIETCHIIMSIMHA U UHIANKATOPAMH MX JOCTHKCHHUS
IIK-5.1; TTIK-5.2; TIK-5.3.
3name.
- OCHOBBI COBPEMEHHBIX TEOPUH AIEKTPOHHBIX U ONITUYECKUX MTPOLIECCOB.
- UICTOPHIO, COBPEMEHHOE COCTOSIHUE U TIEPCIIEKTUBBI PA3BUTHS ANEKTPOHUKH, a TAK)KE MAaTEPUAIOB U
W3EIUHN DIIEKTPOHHON TEXHUKU;
- YCTPOWMCTBO, TPHUHIMUI pPadoOThl, (YHKIHOHATIHHBIE BO3MOKXHOCTH M OO0JIACTH NPUMEHECHHS
OCHOBHBIX MIPEJICTABUTENICH Pa3HBIX KIACCOB AJIEKTPOHHBIX TPHOOPOB.
Ymemn:
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- paccunTaTh OCHOBHBIE ITaPAMETPBI OJYIPOBOIHUKOB U P-N MEPEXO0B.

- OIIPEIENATh OCHOBHBIE TAPAMETPBI CBETOM3IIyYaIOIUX MaTEPUATIOB U YCTPOMCTB.

- HCIIOJIb30BaTh CTaHAAPTHYIO TEPMUHOJIOTHIO, ONPEAeTICHHs, 0003HAUCHUS U €AUHUIIBI (PU3NIECKUX
BEJIMYUH B DJIEKTPOHHUKE;

Bnaoemu:

- METOAAMU M3MEpEeHUsl IapaMeTpoB U XapaKTEPUCTUK HIIEKTPOHHBIX HPHUOOPOB, OLEHOYHBIX
pacuyé€ToB OCHOBHBIX IKCIUTYaTallUOHHBIX XapaKTEPUCTUK.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI

Pa3zpnes 1. jieKTpOHHDbIE SIBJIEHUS U TPUOOPBI

Beenenue. [Ipenmer u obsacte ncciaeaoBanuii kypca Ou3ndeckoil 3JeKTpOHUKH. TeMbl Kypca.

1. DnieMeHTHI 30HHON TEOPUU TBEPBIX TEI

O6pa3oBanue 30H. 30HHbIE CXEMbI POBOJIHUKOB, ITOJYIIPOBOAHUKOB U JUAIEKTPUKOB. CTaTHCTUKA
PaBHOBECHBIX HOCHTENeH Toka. YpoBeHb Depmu. KoHmeHTpammss HOCHTENeH ToKa B COOCTBEHHOM
noJynpoBogHuke. IlpuMecHble ypOBHM B KpHUCTa/Ule. 3aBUCHUMOCTb IOJIOKEHHsS YpoBHs @Depmu ot
KOHIEHTpAaluu IIpUMECE M OT TeMmmeparypbl. HepaBHOBeCHbIE HOCHTENM 3apsja B IIOJYNPOBOJHUKE.
PaccestHue sHeprum Ha TEIUIOBBIX KOJEOAHMAX PEIIETKH, Ha 3apsDKEHHBIX Je(eKTax, Ha HEeUTpabHBIX
nedexrax. J[Bmwkenue Hocuteneit 3apsna. [lonemwxknocts. Juddysus u aperid. Mckaxenwe 30H BOIM3U
MOBEPXHOCTH MOJIYIPOBOJHHKA.

2. DNEeKTpUYECKUE EPEXOBI.

OobpazoBanue p-n nepexona. CpoiicTBa p-n nepexona, MpsMOW U OOpaTHBIM TOKM p-n Mepexoia.
MEXaHU3MBbI [IPOO0s p-n Mepexojia: JIABUHHBIN, TYHHEIbHbIHN, TeIUIOBOW. BonbTamnepHas xapaKkTepuCTHKa.
BaprepHast 1 muddy3noHHass eMKOCTb JIEKTPOHHO-IBIPOYHOTO mepexosna. [lepexomusie mpomeccsl B p-N
nepexoaax. M3oTumHble M aHU30THIHBIE rereponepexoabl. KpaTkuil 0030p MeTon0B co3maHus p-n
nepexosia. OMUYECKHE U BBIIPSAMIISIONINE KOHTAKTHI.

3. IloaynpoBOJHUKOBBIE TPHUOOPEI

be3 p-n mepexona (pe3ucropsl, POTOPE3UCTOPHI, TEPMOPEZUCTOPHI, NMPOCTEUIINE NATUYMKU XOJlja,
Bapuctopsl). C 1 p-n nmepexogoM (auonbl, (HOTOANOMBI, TyHHENIBHBIE AMOAbI, BapHKaIlbl, CTAOMIUTPOHBI,
CBETOJINO/IbI, CBETOAMO/bI C TETEPOIIEPEX0/IaMU, COTHEUHbIE 371eMeHThl). C 2 p-n nepexonaMu (OUIONIsSIpHbIE
TPaH3UCTOPBI, TIOJEBbIE TpaH3UCTOPbL, (oToTpansuctopsl). C 3 p-n  mepexomamu (TUPUCTOPHI,
¢orotupucropel). C Oompmmum uuciaoM p-n  nepexonoB (II3C-marpuiibl, HHTETpaJbHbIE CXEMBbI
(knaccudukanys, npeaeabl HHTErpalun), sneMeHTs! [lensToe).

4. DnexkTpoHHbIE SBJIEHUS, OOYCIOBIIEHHbIE CBSI3aHHBIMU JJIEKTpoHaMu: JluanekTpuyeckue
MaTepuanbl:  BUABl  NOJSApH3alMM B TBEpAOM  Tese.  CEerHeTodJIeKTPUKH,  CETHETOMIECTUKH,
3EKTPOCTPUKIIMOHHBIE MaTepHUaJIbl, MbE303TEKTPUKH, MUPOIIEKTPUKH. MarHuTHbIE MaTepuasbl: Mapa- u
IMaMarHeTuku, ¢eppo-, deppu -, U aHTU(dEpPpPOMArHeTUKH. MarHUTOMSATKHE W MarHUTOTBEp/ble
MaTepuaibl, MarHUTHas 3anuch UHQGopManuu. CBEpXIPOBOJHUKU: SIBICHHUE CBEPXIPOBOJUMOCTH, 3PPEKT
Meiicchepa, addexr [Ixo3edcona, ceepxnpoBoauuku [ u Il poxa.

5. DAeKTpOHHBIE MPOLECCHI B Ta3axX U NPpUOOPHI HA UX OCHOBE

Bunsl  snekTpoHHOW AMHCCHU  (TEPMORJIEKTPOHHAs 3MHUCCHs, AaBTORJIEKTPOHHAs SMHUCCHS,
(OTORIIEKTPOHHAST AIMHCCHSI, BTOPUYHASI AJIEKTpOHHAsE AMmuccusi). MoHuzauusa u BO30yXKJAEHHE B rasax.
DneKTprUYecKue pa3psiibl B razax (TICKOLINiA, TyrOBOM, KOPOHHBIN, HCKPOBOM, BHICOKOYACTOTHBIC Pa3psi/ibl).
lazopazpsigabie U TIOMUHECIICHTHBIE JaMIbl. DY, DIeKTPOHHO-ONTHYECKHE TTPeoOpa3oBaTeu.

6. HauanpHble cBenenus no texuuke CBY

Ocob6ennoctu CBY-muanazona. MoauduimpoBanue konedaTeapHOTO KOHTypa. KoakcuanbHBIH U
o0beMHBIM  pe3oHaTopbl. [loHsTme  pacmpenenc¢HHbix — mapameTpoB. CorilacoBaHHas — Harpyska.
KopotkozamkuyTsiii nuieid. Koapounuents: Oerymeit Boausl (KbB) u crosiueit Bonnbsl (KCB). BonHoso.
OTpaxaTeNnbHbIi U MPOJETHBIN KIUCTpoHbl. Jlamna Oerymieit BoiHbl. Jlamna oOpaTHOM BOJIHBI. MarHeTpoH.

Paspen 2. OnTnueckue siBjieHUs, (POTOHUKA

7. TromuHeceHuus

PekoMOuHanoHHass U BHYTPUILIEHTPOBAsl JIIOMUHECHEHIMA. Pe30HaHCHBIM MeXaHu3M Iepenadu
BO30yxaeHus. B3aumopelictBue wmynbrumnoneil. OOMeHHoe B3aumojeicTBue. LIeHTpbl pekoMOMHAIMH.
Mopnenn  usnyuyaTenbHOM  pekomMOuHauuu. KuHeTnka BHYTPUUEHTPOBOM U pEeKOMOMHALMOHHOMN
JIOMUHECHEHIIMU. TyIIeHUE JTIOMUHECLEHITUH.

8. Jlazepsl
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CrioHTaHHBIE W BBIHYKIEHHBIC Tiepexoibl. Koaddunmentsr DitHmTeitHa. IHBepcHas 3aCeIeHHOCTb.
OcHosHble yacTu na3epa. Kiaccudukanus nazepos. TBepaoTenbHbIE J1a3ephl (Ha MEPEXOAHBIX aKTUBATOPaXx,
Ha P3D akrTuBaropax, Ha LEHTpaX OKPAaCKH, MOJYIPOBOJHUKOBBIE Jazepbl). Jlazepbl Ha KpacuTemsx.
["a3oBble n1azepsl. [Ipumenenue ga3epos.

9. PacnipocTpanenue u3aydeHus B cpejie.

[Tokazarenu mnpenomiieHusi. OtTpaxkeHue cBeTa. BolokoHHBIM cBeTOBOA. Buabl paccesHus
u3NydeHus: PanmeeBckoe paccesiHWe, paccesHue Mu, KOMOHMHAIIMOHHOE paccesHue, paccesHue
Mannensirama-bpunmosna.  MuTtepdepeniusa.  MHOrociolHble — OUAJEKTPUYECKHE  3€pKajla U
MOJIyTIPO3PaYyHbIe MaTEPUAJIBL.

10. HoBble HanpaBieHUsI B 3JIEKTPOHUKE

doroHMKa,  ONTOAIEKTpoHMKA.  [IpobieMbl W mpeaensl  KPEeMHHEBOW  DJIEKTPOHHUKH.
Hanosnextponuka. CHMHTpOHUKA.

4. O0beM y4eOHOM JUCHUILINHBI

Cemectp
Bcero
Bt yue6Hoii paGoTs! 6 cemecTpa 7 cemecTpa
3 Axan. 3E Axan 3F Axan.
q. .. 9.
OO6mas TpyA0eMKOCTh TUCIUILIMHBI 8 288 4 144 4 144
KonTakTHasi padoTa — ay1uTOpHBIE 4 128 25 80 15 48
3aHITHS:
B TOM 4mcJje B popMe NPaKTHYECKOi 0.5 12 0,25 5 0,25 6
MOJATOTOBKH
Jlekuun 2 64 1 32 1 32
[Tpaktuyeckue 3ansatus (I13) 0,5 16 0,5 16 - -
JlabopaTopHbie paboTsl (JIP) 1,5 48 1 32 0,5 16
B TOM 4HCJIe B (hOpME TPAKTUICCKON 0.5 12 0.25 5 0,25 5
MOJITOTOBKH
CamocrosiTejibHasi padoTa 3 124 15 64 15 60
KoHTakTHas camocTosTenbpHas pabota 0,4 0,4 -
CaMocTosTeIbHOE U3YUCHUE Pa3/IeioB 2,25 96,6 1,25 54.6 1 42
JTUCIUILTAHBI
Jlomarnsist pabota 0,25 9 0,25 9 - -
Pedepar 0,5 18 - - 0,5 18
Buabl KOHTpOJIA:
3au. ¢ oneHKOI +
JK3aMeH 1 36 - - 1 36
KonTaktHas paboTa — MpOMEKyTOUHAS
0,4 0,4
aTTecTalus 1 1
[ToaroToBka K 3K3aMeHY. 35,6 35,6
3au. ¢
Buja nToroBoro KOHTpoOJIs: . JK3aMeH
OIIEHKO¥
Beero Cemectp
Btz yue6Hoii paboTs! 6 cemecTpa 7 cemecTpa
3E Actp. 3E Actp 3F Actp.
q. .. q,
OO6mast TpyA0EMKOCTh TUCIUTUIHHBI 8 216 4 108 4 108
KonrakTHas padora — ayiuTopHbIe 4 96 25 60 15 36
3aHATHS:
B TOM 4HcJje B popMe NPaKTHYECKOi 05 9 0,25 4,5 0,25 4,5
NMOJAITOTOBKH
Jlexiuu 2 48 1 24 1 24
[IpakTuueckue 3anstus (113) 0,5 12 0,5 12 - -
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JIaGoparopusie padotsl (JIP) 1,5 36 1 24 05 |12

B TOM YHCJIC B (pOpMe IPaKTUUECKON 0.5 9 0,25 4,5 0.25 45

ITOJATOTOBKH

CamocrosiTejibHas padoTa 3 93 1,5 48 15 45

KonTakTHas camocrosiTenbHas paboTa 0,3 0,3

CaMoCTOsATEIbHOE U3YUCHHUE Pa3/IeiioB 225 | 7245 | 1,25 | 40,9 1 31,5

MUCIUAILINHEBI 5

JlomamHsisi pabota 0,25 6,75 | 0,25 | 6,75 - -

Pedepar 0,5 13,5 - 108 0,5 13,5

Buabl KOHTPOJIA:

3a4. ¢ olleHKOH +

9K3aMeH 1 27 - - 1 27

KonrtakTHas pabora — IpOMEKyTOUYHas 0,3 0,3

aTTecTaIys 1 1

IToaroroBka K 3K3aMeHy. 26,7 26,7

3au. c

Buja nToroBoro KOHTpoJIs: . IKk3aMeH

OLIEHK O

AHHOTanus padoyei NPorpaMMbl M CHHUIIJIMHBI

«MartepuaJioBeeHue VISl 3J1eKTPOHHON NPOMBILLICHHOCTH))
1. Heap AucuMNIMHBI — TPUOOPETEHUE CTYJCHTAMHU 3HAHUW, HEOOXOMMBIX JJISi CAMOCTOSITEITHHOTO
peLIeHHs BOIPOCOB, CBA3aHHBIX C BHIOOPOM MaTepHajioB 000py10BaHUS U KOHCTPYKIMH XUMUKO-
TEXHOJOTMYECKHUX IPOLIECCOB, B YACTHOCTH, B TEXHOJIOTHUAX MaTepUAIOB U MPUOOPOB JIEKTPOHHOU
TE€XHUKU ¥ HAHO3JIEKTPOHUKH, C YUYETOM YCIOBHUI KCIUTyaTalllH, a TAK)Ke SKOHOMHUECKUX U
IKOJIOTMYECKUX (PAaKTOPOB.
2 B pe3yabTaTe M3y4eHUs1 AMCHUILINHBI 00y4ar0IMIACH JOJIKEeH:
Obaaoamye cnenyomMyI KOMIETEHIMSMHI U HHIAUKATOPaMH UX JOCTHKECHUS:
VK-2.2; VK-2.4; YK-2.10; I1K-2.1; I1K-2.2; [1K-2.3.
3nams:
- KJaccu(UKalUIo, CTPYKTYpY, COCTaB M CBOWCTBAa MaTepHallOB, HCIOJb3yEeMBbIX, B YacCTHOCTH, B
TEXHOJIOTHSX MaTEepUaJIOB U MPUOOPOB AIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKHY;
- MapKHpOBKY MAaTepUaJIOB, HCIOJIb3YEMBbIX, B YaCTHOCTH, B TEXHOJOTHIX MaTepualoB U NPUOOPOB
3JIEKTPOHHOW TEXHUKH U HAHOZJIEKTPOHUKHU, MO POCCUIICKUM CTaHIapTaM;
- OCHOBHbIE KOHCTPYKIIMOHHBIE U (DYHKIIMOHAIbHBIE MaTepHajbl, IPUMEHSIEMbIE B XUMUYECKON TEXHOIOTUU
Y XUMHUYECKOM aIapaToCTPOEHUH;
Ymemn:
- palMOHAIBHO MOA00paTh KOHCTPYKLMOHHBIA — MaTepuan JUis XHMHKO-TEXHOJIOIMUYECKOIo Ipoliecca
(peakTopa, anmapara, MalllMHbI) C YYETOM METOJIOB 3aIIUThI OT BO3MOKHOT'O BO3/IEMCTBUS TEXHOJIOTHUECKON
Cpelibl;
Braoemy:
- METOZIaMH OTIpEeZIeNIEHUs] CBOMCTB MaTE€pPHAaIOB, UCIIOJIb3YEMBIX, B YaCTHOCTH, B TEXHOJIOTHSX MaTepUaloB
U IPUOOPOB JEKTPOHHON TEXHUKU M HAHOIJIEKTPOHUKH,
- JAaHHBIMU JJIS TIPUHATUS KOHKPETHBIX TEXHHUYECKUX pEUICHUH Npu pa3paboTKe TEeXHOJOTMYECKUX
MPOLIECCOB € TOYKU 3PEHUS TEXHUKO-3KOHOMUYECKON 3(P(HEKTUBHOCTH.
3. KpaTrkoe copepkanue I1CHUNITHHBI
Pa3znen 1. Beenenue. @U3HKO-XMMHUYECKHE OCHOBBI MAaTEPHATOBEICHUSA
MarepuanoBejeHue Kak Hayka: LeIM, 3aJayd W 3HadeHue JucuuiuimHbl. OOmwue TpebGoBaHus,
peIbsABIsEMble K MaTepuaiaM B 3aBUCHMOCTH OT YCIIOBUI HCIOJB30BaHUS WM dKCIUTyaTanuu. Pazsurtue
HayKd O marepuaiax. Poib pyccKHX y4eHBIX B pa3BUTHM Hayku. JlocTikeHus B 00JacTH CO37aHUsT HOBBIX
MaTepuaioB, TEXHUKO-3KOHOMHYECKas 3P PEeKTUBHOCTh UX MPUMEHEHHsI. 3HAUEHHE MaTEepHallOB B Pa3BUTUU
XUMHKO-TEXHOJIOTMYECKHUX MPOLIECCOB U 00ecIedeHnH UX 0€30MacHOCTH.
OcHOBHbBIE MOHATUS O CTPOEHUH, CTPYKTYpE U CBOWCTBAX MaTepHasoB. MeToabl U3yYeHUS! CTPYKTYphl U
CBOICTB MaTepHaJIoB.
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Crpoenne matepuanoB. OCHOBHBIE THITbI KPUCTAJUIMYECKHX penieTok. Knaccudukanus KpucTaiioB o
THTIaM CBSI3U. AHU30TPOMHS CBONCTB KpUCTAIIOB. CTpOEHHE PeasIbHBIX KPUCTAILTOB. JleeKThI peabHbIX
KpPUCTAJUIOB U UX BJIMSHUE HA CBOMCTBA METAJNIOB U cIIaBOB. CBoiicTBa auciokanuii. {uarpamma
«IJIOTHOCTH J1e(eKTOB-IIPOYHOCTbY. Kpucraminzanus MeTaisioB U craBoB. CaMOIIpOU3BOJIbHAS
Kpuctaiu3amnus. HecamonpounsBonbHast KpucTauzanus. AMopHbIe MaTepuaibl. AJUNIOTPOITNYECKHE
IIPEBPALICHHS METAJIOB.

CpoiictBa marepuanoB. Ilokaszarenu cBoiictB. Kinaccudukamus cBoiictB. Mexanundeckue, (usnueckue,
XUMHUUYECKHE, DKCIUIyaTallHOHHBIE M TEXHOJIOIMYECKHE CBOWCTBAa MaTepuanoB. [loka3arennm MeXaHMYECKHX
CBOWCTB, ONpejessieMble MPU CTATUYECKUX HUCHBITAaHUSX Ha pacTsbkeHHe W u3rub. Meronsl onpeneneHus
TBEpAOCTH MarepuanoB. [loka3arenm MeXaHMYECKUX CBOWCTB, OIpEAEIseMble IPU IUHAMHUYECKUX H
LUKINYECKUX UCIIBITAHUSAX.

OcHOBBI TEOpUM CIUIaBOB. J(MarpaMMbl COCTOSIHMS CILIaBOB. TepMuHBI U omnpezaeneHus. JnarpamMmel —
«cOCTaB-CBOMCTBO». Da30BBIl COCTaB CIUIABOB. 3aBUCUMOCTb MEXKIY CBOWCTBAMHU CIUIABOB WM THUIIOM
nuarpammbl coctosinus. [Ipasuno H.C. Kypnakosa.

Paszgen 2. Merajiinyeckue MaTepuaibl

XKeneszo u crnassl Ha ero ocHoBe. Ctanu U yyryHsl. XKenesoyriepoauctsie cruiaBbl. CTPYKTYpHI CIIJIaBOB
xKene3o-yriepos. JluarpaMMbl COCTOSIHUSA JKeJe30-1eMEeHTUT. KOMIOHEHTSI, (ha3bl U CTPYKTYpHBIE
COCTABJISIIOLIME CTaJEeH U OENIbIX YYT'YHOB.

KoHCTpyKLIMOHHBIE METAJUINYECKUE MaTepHaibl. Y TJIEPOAMCThIE U JiernpoBaHHble cTanu. Knaccudpukanus
CTaJIeii, onpeieNieHue MOHATHS KadecTBa cTalu (TpeOoBaHMs K KauecTBy). Biusiaue yriepona u
HOCTOSIHHBIX (T€XHOJIOTMUECKUX ) IPUMECEH Ha KauyeCTBO CTaJIM, METO/IbI YJIyUIIEHUs KaueCcTBa CTaJIH
(MOBBIILIEHNE €€ KOHCTPYKIIMOHHOW ITPOYHOCTH). BiusiHue JIerupyrommx 3J1eMEHTOB Ha CBOIMCTBA CTAJIH.
Koncrpykuunonsnsie ctanu. UHcTpyMeHTanbHble ctanu. Kinaccupukanus yriepoaucTbiX U JIETHPOBAaHHBIX
ctasieii. MapkupoBka craneit HyryHsl 1 TBepAble ciuiaBbl. CBoicTBa 1 Ha3HaueHHUe yyryHa. [Ipouecc
rpaduTH3anuu. YyryHsl cepsle, Oenble, KOBKHE, BBICOKOIIPOYHBIE, MX CBOWCTBA, 001aCTh IPUMEHEHUS,
MapKUpPOBKa.

Tepmuueckas 06paboTka. Teopus ¥ IpakTUKa TEPMUUECKON U XUMUKO-TEPMUYECKOH 00pabOTKU METaJIOB
u cruiaBoB. [Ipupona, MexaHu3M U yCI0BHsI IPOTEKaHUs CTPYKTYPHBIX NPEBpallieHui B cTainu. Buabl
TepMuueckoil 06padoTku cranu: orxur I u Il poja, monHbIN 1 HENOJIHBIN OTKUT, HOPMATIU3ALMSL, 3aKaJKa,
OTIIYCK. 3aKaJIMBa€MOCTb U IIPOKAJIMBAEMOCTh cTanel. BiausHue repmudeckoit o0paboTku Ha
MeXaHU4ecKue cBOMCTBa cTanu. Pu3ndyeckre OCHOBBI XUMHUKO-TepMUYecKoi 00paboTku. uddy3nonnoe
HaCBILIEHHUE [TOBEPXHOCTH CTAIN HeMeTallilaMu. Busibl v criocoOb! ieMeHTaluu. A30TUPOBaHUE CTaJIH.
Juddysnonnas meramuzanus. MoHHas XUMUKO-TepMHUUecKast 00padoTka.

[IBeTHbIE MeTamIbl M CIUIaBbl Ha MX OcHOBe. OOmIas XapakTepUCTUKAa U KJIacCHU(PHUKAIUS MEIHBIX
craBoB. JlaTyHu, OpoH3bl, MeHO-HUKeNEBble crulaBbl. OOIIas XapakTepUCTHKA aJIFOMUHHUEBBIX CIUIABOB.
Jlepopmupyemble aqtOMUHUEBbIE CILIaBbl, JUTEWHbIE AalOMHUHUEBbIE cIUlaBbl. OOmIas XapaKTepUCTHKa
MarHueBbIX CIUIaBoB. JledopmupyeMble MarHueBble cIUiaBbl. JIMTeliHbIE MarHueBble CIUIaBbl. TuTaH H
CIUIaBbl HAa OCHOBE TUTaHAa. BiMsSHHE JIErHMpPYyIOIIMX 3JIEMEHTOB Ha CTPYKTYpy M CBOMCTBa THTAHOBBIX
CIUIaBOB. bepwilnil u cIiaBsl HA €r0 OCHOBE. TyroriaBKUe METasuIbl U CIIJIaBbl HA X OCHOBE.

[TopomikoBble MeTaUIMUECKHE MaTepraibl. MaTtepuanbl ¢ 0COOBIMU NEKTPUYECKUMU CBOMCTBAMH.
Pa3nes 3. OcHOBBI KOpPO3uM MeTALIOB. IIpMHIMIIBI 1 METOABI 3AIUTHI OT KOPPO3HH.

OcHoBHbIE TPUYNHBI KOppo3uu MeTaiuioB. [Tokazarenu kopposuu. Kinaccuduxaryss Koppo3HOHHBIX
npoueccoB. Xumudeckas kopposus. ['azoBas koppo3us. Kopposust B JKUIAKOCTAX — HEIEKTPOJINTAX.
DIIeKTpoXUMHUYecKas Koppo3us. KnHeTnka 3j1eKTpoxuMudeckoi koppo3un. Kopposust metamios B
YCIOBUAX TEXHOJOTUYECKUX CPEJ XUMUYECKUX ITPOU3BOJICTB.

[IpUHIUITBI M METOIBI 3AIMTHI OT KOPppO3un. KOppO3MOHHOCTONKHE METAIUTMYECKUE U HEMETAJUINYECKUE
MaTepHaibl. MeTo/Ibl 3alUThl MAIIMH U alapaToB XMMUYECKHX MPOU3BOJICTB OT KOppo3uu. MHrnouTops
KOPpO3UU. DIEKTPOXUMHUYECKas 3alIUTa. 3alUTHbIE TOKPHITHS.

Pa3nes 4. Hemeranuyeckue MaTepuaJbl

Martepuasbl Ha OCHOBE BBICOKOMOJIEKYJIIPHBIX coequHeHuit. CTpoeHre U CBOMCTBA MOJIMMEPOB.
TepMopeakTUBHBIE U TEPMOILTIACTHUHBIE ITOJIMMEpBI. CTpoeHue u cBoicTBa ractmacc. OCHOBHBIE
Pa3HOBUHOCTHU MPOMBILUIEHHBIX OJUMEPOB U IIacTMacc. ['a30HanoNHeHHbIe M1aCTMACCHhI.
Oco0eHHOCTH CTPOEHUS], CBOMCTBA PE3UHOBBIX MaTepuasioB. Pe3nHbl 00111ero Ha3HAUYeHUs, ClIeIHaIbHbIE
pe3uHbI U 00JaCTU UX IPUMEHEHHS.
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Jlakoxpacounsie marepuainsl (JIKM). OcuoBubie Bunbl JIKM. Kpacku, 1aku, TpyHTOBKA, IINATIEBKA.
Kepamunueckne Marepuainsl. KOHCTpyKIIMOHHASI, MHCTPYMEHTAJIBHAS M TEXHUYECKAs KEpaMUKA.
Heopranuueckoe crexino. Knaccuduxanus cTexos o Ha3Ha4YeHUIO U 00s1acTu puMeHeHus. CUTasbl.
I'paput. AcbOect. CBoiicTBa M 00IACTH PUMECHCHHS.
CmazouHble Maciia, INIACTUYECKUE CMA3KHU, TBEP/bIE CMa304HbIE MaTepraibl. CMa304yHO-OXJIaKIAt0IIHe
KUJKOCTH.
JlpeBecHble KOHCTPYKIIMOHHBIE MaTEPHUAIIBI.
AHTHUQPUKIHOHHBIE METAJUINYECKUE U HEMETAJUIMYECKHE MaTepHaIbL.
Komnozunmonnslie marepuaisl (KM). O6mmas xapakTepucTHKa KOMIIO3ULIMOHHBIX MaTepuanos. /lucnepcHo-
ynpouennsie KM, cioucteie KM, Bonoknucteie KM. KoMno3nnnoHHbIe MaTepraibl HA METAIMYECKON U
HemeTtamnueckoi ocHoBe. CAII (crieueHHble aJIFOMUHUEBBIE TIOPOIIKH). APMUPOBAHHBIE OJUMEPHbIE
MmaTepuaisl. Kepamuueckne KOMIO3UIMOHHBIE MaTepHalibl. YTJIEPOIHbIE KOMIIO3ULIMOHHBIE MaTEPUAIIBI.
[TonsiTHS 0 HAHOTEXHOJIOTUAX, HAHOMaTepuanax. [[puMeHeHne B IPOMBIIUIEHHOCTH.
Pa3nes 5. JxoHOMHMYecKkH 000CHOBAHHBINH BHIOOP MATepHAJIOB.
Bb100p KOHCTPYKIIMOHHBIX MAaTEpUaIoOB /151 KOHKPETHOTO TEXHOJIOTMYECKOro npolecca. Beioop
MaTepUasoB JUIsl TEXHOJIOTUI MaTepralioB U MPUOOPOB 3IEKTPOHHOW TEXHUKH U HAHOZJIEKTPOHUKH.
Kpurepuu u anroputm BeIO0Opa KOHCTPYKLMOHHBIX MaTepHUaIoB. DKOJIOTHYECKUE U SKOHOMUYECKHE
aCIEeKThl MaTEPUAJIOBEICHUS U 3aUThl MATEpUAJIOB OT KOPPO3UHU.

4. O0beM y4eOHOH JUCHHUILINHBI

OO0BEM THUCIUITINHBI
Bunst yue6HOM paboThI

3E Axan.u. Actp.u.
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3 108 81
KonTakTHas padoTa - ayIMTOpPHbIE 3aHATHA: 1,3 48 36
Jlexmum (JIek) 0,9 32 24
[IpakTuueckue 3anstus (113) 0,4 16 12
CamocrositesbHas padora (CP): 1,7 60 45
KoHnTakTHas camocTosiTelbHas paboTa 0,2 0,15

1,1
CamocTosITeIbHOE M3YUCHHE Pa3/IeTIOB AUCIUILIMHbI 59,8 44 85
Bua kouTpoJs: 3ager

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«MmuHepasorus»

1 Heap aucuMmIMHbI — (GOPMUPOBAHME COBOKYITHOCTH 3HAaHMH - KaK O MPHUPOIHBIX MUHEpPATbHBIX
¢dazax (MUHEpanoB), TaK U MCKYCCTBEHHO MOJydyaeMbIX (Kak MpaBWJIO Ha 0a3ze MPUPOAHBIX) MAaTEpHAaJIOB,
METO/I0B MX HCCIEeIOBaHMS, BKJIIOYAIOUIMX B ce0sl MaKpOCKONMMYECKUH M MHUKPOCKOIMYECKUI aHanu3
CTPYKTYpbl M CBOMCTB MarepuaioB. JlucuumiauHa JoJDKHA OOeCHedyuTbh 3HaHUS HEOOXOAUMBIX INpuU
CO3/IaHMM HOBBIX (DYHKIIMOHAJIBHBIX MaTe€pHajoB, OTBEYAIOIIMX COBPEMEHHBIM TpPeOOBAHMSAM KauyecTBa,
() PEKTUBHOCTU U SKOHOMUYHOCTH.

2 B pe3yabTare n3y4eHusi JUCHUILIUHBI 00y4alOIIUIiCs JOJIKEeH:

Obnadamye cleayoMUMU KOMIIETCHIIUAMHU U UHAUKATOPAMH UX TOCTH)KEHUS:

VK-1.1; VK-1.4; YK-1.5; I[IK-2.1; IIK-2.2; [IK-2.3

3uamo:

- CTyaeHT JOJKeH HMMETh 4YeTKHE U SICHbIE MpPEJCTaBICHHMs O MHHepaye, €ro (pU3WYecKux u
XUMHYECKHUX CBOMCTBAX.

- JlomxeH 3HaTh BCe OCHOBHBIE MOHATUS MUHEPAJIOTUH (TUITOMOPGU3M U TIp.)

- 3HaTh OOLIMEe NPUHIMNBI KIacCU()UKAMU MHUHEpAJIOB M 3HAThb BCE OCHOBHBIE pa3feiibl,
CTPYKTYPHO-XUMHUYECKHUE KJIACCHI U IPYMIbl MUHEPAJIOB.

-IIporieccsl reHe3nuca MUHEPAIOB M €10 0COOEHHOCTH.

Ymemos:

-ITosb30BaThCsl COBpEMEHHBIM 000PYI0BaHHEM, HEOOXOIUMBIM JUTSl TUATHOCTUKU MUHEPATIBHBIX (a3
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-Onpenensarts pu3nUecKre U XUMUYECKUE CBOWCTB MUHEPAJIOB HA MapoO- U MUKPOYPOBHE.
-JlnarHocTupoBaTh MUHEPAJIBI IO KOMILJIEKCY CBOMCTB M IMapareHeTUYECKUM acCOIHAIIHSIM.
Bnaoemw:

- HaBBIKOM OIIpe/IeTICHUS] MHHEPAJIOB.

3 Kparkoe coaep:kanue JUCIHUNTHHBI
Pa3znen 1. BBeneHue B MUHEpPaJIOTHIO.

1. Beenenue. Ilpenmer, 3amauu, METOIBI U coAepxkaHue MUHEpaoruu. OnpeaesieHue MOHITHS
MuHepana, MuHepan Kak d3JIeMEHT MuposgaHusi. VcTopusi pa3BUTUS HayKu U €€ CBSI3b C JAPYTUMHU
mucturinHaMu. OCHOBHBIEC HaIlpaBJIeHUs, IPOOJIEMBI U TJIaBHBIE 3a/1a4l COBPEMEHHON MUHEPAJIOTHH.

2. XuMuueckuii coctaB MuHepanoB. OOIIME MOJIOKEHHUS O B3aUMOCBS3SIX KPHUCTAJUTHUECKON
CTPYKTYpbl, XMMHUYECKOTO COCTaBa M CBOMCTBax MuepaioB. [lomumopdusmM U MONMUTUIIUS MHHEPAIIOB.
CoeMHEHUS TOCTOSTHHOTO W TEPEMEHHOTO XMMcocTaBa. M3omophus3Mm M aJIuTUBHOCTH B MUHEpajax.
TBepbie pacTBOpPbI, YCTOMYMBOCTh U paciiaj] TBEPIAbIX pacTBOPOB, JHUKBalUsA. Poib BOJbI B MUHEpAJIBIX.
KpucrannuzannonHas, KOHCTUTYIIHOHHAS U afICOPOIIMOHHAS BOJA.

3. duznyeckue CBOWCTBa MUHEPAIOB. MaKpOCKOMMUYECKHE CBOMCTBA — ILIBET, L[BET B IMOPOIIIKE,
Omeck W OIeCKOMETpUYecKas CHUCTEMa, TBEPAOCTh, XPYINKOCTh M KOBKOCTh, IOBEPXHOCTH CKOJIOB,
WI0THOCTh. JlabopaTtopHble METOIbI UCCIENOBaHHS MHUHEPANoB (AeTajbHble MHHEPAIOTHYecKue
HCCIICIOBAHUSA).

4. VYcnoBus o00pa3oBaHUS MHHEpPAIOB B Mpupojae (reHe3uc MuHepanbHbIX (a3z). OOmrue
MOJIOKEHUs. ['eosormueckrue MpoIecchl MHUHEPATIOO0pa30BaHMs. DHIIOTCHHBIC, SK30T€HHBIC MPOIECCHl U
MeTamopdusm. MoienrpoBaHue MPo1eccoB MUHEPaI000pa30BaHusl 1 COBPEMEHHBIE METOBI POCTA.

5. MuHepanbHbIe aCCOLMAINMU U Iaparene3uc. Mophoyiorust MUHEpPaJIOB U MIX arperaros.
Pa3nen 2. CoBpeMeHHAsi MUHEPAJIOTrHYeCKasi CHCTEMATHKA (ONMcaTeJIbHAS MUHEPAJIOTUs).

6. [TpuHIMIBI coBpeMeHHOU Kiaccudukanuy mMuHepanoB. Cucrematuka MuHepanoB. [IpocTeie
BemecTBa. CepHUCTBIE COCNMHEHHS W UX aHaioru. [amounneie coenuHeHus. KuciopoaHbeie coeqnHEHUs.
[TpocTsie u crioXkHble OKCHBI. [ MAPOKCUIBL.

1. ®ocdarsl, apcenarsl, Banagatel. CynbhaTsel. Xpomarsl, BoJIbhpaMaTsl, MOTUOIATH. bopaTsl.
Cunukatel. KapkacHble 1 OCTpPOBHBIE.

8. Cunukatsl ¢ KOJIbLIEBOH, LIETIOYEYHOM, IEHTOYHON U CIIOMCTOMN CTPYKTYPOH.

9. Cunukatel ¢ IPOCTBIMU U CIIOKHBIMHM CETKaMH TETPA3POB.

[TonsTHE O METpOIOTUN.
4 O0bem y4eOHOH TUCHUILINHBI

3 Bcero

Bunpsl yaeOHOM paboThI 3au. e Ak, e,
OO0mas TpyA0eMKOCTh JMCHUIIIUHBI 110 Y4eOHOMY 3 108
IUIAHY
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 15 48
Jlexmu (JIek) 0,5 32
[TpakTrueckue 3austus (I13) 0,5 16
CamocrosTesannasi padora (CP): 1,5 60
Pedepar 20
KonTakTHas camocTosTenpHas paboTta 0,4
CaMoCTOATENbHOE NU3YUYEHHE PA3JAEIIOB AUCIUIIINHBI 39,6
Buabl KOHTpOJIA:
3auer ¢ OLIEHKOM \ + |

5 Bcero

Bunael yue6HOM paboThI 3au. ex. Actp. uac,
OO0mas TpPyA0eMKOCTh JUCHUILIUHBI 10 Y4eOHOMY 3 81
NJIaHy
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KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHS: 15 36

Jlexumnm (Jlek) 0,5 24
[Tpaktuueckue 3austus (113) 0,5 12
CamocrositesbHas padora (CP): 15 45
Pedepar - 15
KonTakTHas camocrosiTenpHas paborta 0.95 0,3
CaMOCTOSTEeIbHOE H3YUCHHE Pa3/IesIOB JUCITUTIIMHBI ' 29,7

Buabl KOHTpOJIA:

3ader ¢ oneHKoi | + |

AHHOTaNUs pado4yei MPOrpaMmMbl JUCUUILIIMHBI
«®Pu3nyeckas XuMHs UaeaJbLHOro Kpucrasia. Kpucramioonrtuka
1 Heap aumcummiamuabl — lens aucuunmuasl — GopmupoBaHue ©6a30Boro odbemMa 3HAHHHM O
3aKOHOMEPHOCTSIX TPOXOXKICHUS CBETa 4Yepe3 KPHUCTAUIBI, a TakKe O Hauboliee BAKHBIX ONTHYECKHX
XapaKTePUCTUKAX KPUCTAIIOB, HEOOXOJUMBIX ISl YCIIEITHOTO OCBOCHUS Kypca TEXHOJIOTHMH MaTEpUaIoB U
Kypca METOJI0B UCCIIEOBAHMSL.

2 B pe3ysbTaTe n3ydyeHHs AUCHUIIMHBI 00yYAIOUIUICH 10JI7KEH
Obnadamye cleayomUMU KOMIIETCHIMAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:
IIK-5.1; IIK-5.; IIK-5.3
3namey:
— 3aKOHOMEPHOCTH IPOXOKIACHMSI HETIOJISIPU30BAaHHOIO, a TAKXKE MOJIAPU30BAHHOIO MAPAJUIEIBHOTO U
CXOJSIIErocs CBETa CKBO3b KPUCTAJIJIBI Pa3HbIX KpUCTaUIOrpaduyecKux KaTeropui
— O CBSI3M OCOOCHHOCTEH CHMMETPUH BHYTPEHHETO CTPOCHHS KPHCTAUIOB C CHMMETPHH UX
(U3HYECKUX CBOWCTB
— OCHOBHBIE ONITHYECKHUE CBOMCTBA KPUCTAJIIOB U CIIOCOOBI UX U3MEPEHUS
Ymemos:
— CTPOUTb ONTHUYECKHE MOBEPXHOCTH IS PAa3HBIX KpUCTAJUIOTpapUUECKUX KaTeropuil KpUCTaJUIOB U
UCIIOJIB30BaTh UX JUI TEOPETUYECKOTO M IMPAKTUYECKOIO aHAIM3a ONTHYECKUX XapaKTEPUCTHK
KpPHUCTAJIJIOB
— KaueCTBEHHO M KOJIMYECTBEHHO OINMUCHIBaTh CBOWCTBA KPHCTAJJIOB, OOYCIOBJICHHbIE X BHEUIHEH U
BHYTPEHHEW CHMMETpUEH
— AHaJIU3MpOBATH ONTUYECKHE CBOWCTBA KPHUCTAUIOB C TOYKM 3pPEHUS OLICHKM HX KadecTBa H
IIPAKTUYECKOrO0 IPUMEHEHUS
Bnaoemuv:
— IPaKTHYECKUMH HAaBBIKAMU MCCIIE0BAaHUS ONTUYECKUX CBOWCTB KPUCTAJIIOB
3 Kpartkoe conep:kanue JMCHUILTHHBI
Paszpnen 1. B3aumoneiicrBue 3JIeKTPOMATHUTHOIO M3JIyYeHUSI ¢ KPUCTALJIAMHU: TeOPEeTHYECKHUE
OCHOBBI. OCHOBHBIE CBOIICTBA KPHCTAJLIOB.

1. Ilpupona cera

OcCHOBHBIE XapaKTEPUCTUKH CBETOBOM BOJIHBI. Bupl monspusanuu ceera.

2. [lokazarens npeaoMiIeHHUs

[lokazarens mpenoMieHHUs - BaKHEWIAs ONTHUYECKas XapaKTepUCTHKa BemecTBa. MDakTopsl,
BIMAIOIIME HAa TIOKa3aTelb IMPEIOMIICHUs: IUIOTHOCTH M COCTAaB BEHIECTBA, TEMIIEpaTypa, 4YacToTa
9JIEKTPOMArHUTHBIX KosieOaHuH. MeTo1bl M3MEPEHUs TOKa3aTels MPeIOMIICHHS.

3. OnTryeckre MOBEPXHOCTH

IloBepxHOCTH TIOKa3aTeNed MPEIOMIIEHMsS] KpPUCTAIIOB pa3iMYHbIX Kareropuil. JlBoliHoe
nydenpenomiieHne. BomHoBsle nmoBepxHOcTH. [locTpoenue [rolireHca miisd pasiavyHBIX CIy4aeB I1aJICHUS
cBeTa Ha KpucTtayul. OnTuyeckas MHAMKATpUCa U €€ HCIOJIb30BaHME Ul XApAaKTEPUCTHKH ONTHYECKHX
CBOMCTB KPHUCTAJUIOB PA3JINYHBIX KaTETOPH.

4. [Tomy4yeHue TIOCKOIOSPU30BAaHHOIO CBETA

[Tonspuzannonueie npu3Msbl. [IpoxXokaeHNE €CTECTBEHHOTO U IIOCKOIOJISIPU30BAaHHOTO CBETA Yepe3
KPUCTAJUIBI CPEIHEN U BBICIIEH KaTETOPUM.

Pa3nen 2. [IpumMeHeHrEe ONTHYECKUX METO0B JIJIsl HCCJIEIOBAHUSI CBOCTB KPUCTAJLIIOB
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5. I/ICC.HC,Z[OBaHI/ISI KpHUCTAJIJIOB B MJIOCKOMIAPAJUICIBHOM MOHOXPOMATHYCCKOM U IMMOJIUXPOMATUYCCKOM

CBETe

[IpoxokaeHne MIOCKOMAPAIICIbBHOTO MOHOXPOMATHYECKOTO CBETa M MOJUXPOMATHUYECKOTO CBETa
yepes CUCTEMY «II0JIIpU3aTop-KpucTallI-aHanu3aTopy». PasHocts xona BosH. KBapiieBbie KOMIIEHCATOPBI, UX
Ha3zHaueHue, BHUJbL. VHTEepdepeHIMOoHHas OKpacka KpHUCTAUIOB. Jlucmepcusi ONTUYECKOH WHIMKATPUCHI
KPUCTAJJIOB pa3iMyYHbIX CHUHroHMH. KonuuecTBeHHas XxapakTepucTuka aucrepcuu cBera. I[Ipoxoxaenue
€CTECTBCHHOTO CBETA Yepe3 CHUCTEMY <«IIOJIIPU3ATOP-KPUCTAILI-AaHAIN3ATOP». AHU30TPOIUS TOTIOIICHUS
CBETa: IUICOXPOU3M, KOJMYECTBEHHAs OLEHKa JAucriepcuu mnornomenus. OnTuueckas aKTUBHOCTD
KpuCTaJJIoB. Bpaiienue miockoctu noispuzanuud. Marautoontuueckuit 3 ekt B kpucraiax.

6. UccnenoBanusi KpUCTAUIOB B CXOSIIEMCS CBETE (KOHOCKOTIHS )

[IpoxoxkaeHne CXOZSIIErocs CBETa 4Yepe3 CUCTEMY  «IIOJISIPU3AaTOP-KPUCTAILI-aHATTU3aToOP.
Konockonmueckue Gpurypsl KpuCTAIIIOB CPEIHUX M HULINX CHHTOHUM.

7. [IpuMeHeHne ONTUYECKUX METO/I0B Ul OIICHKH Ka4eCTBa KPUCTAIJIOB

[Tee3oonTrueckuii 3pPeKT B KpucTaiaX U €ro XapaKTepUCTHKA C IMOMOIIBI0 TeH30pa 3-TO paHra.
OnekTpoonTrueckuil 3(eKT B KpUCTaIaX U €ro XapakTepUCTUKA C TIOMOIIbIO TeH30pa 4-T0 paHra.

4 O0bem y4eOHOH TUCHMILINHBI

O0BbeM THCHHUILINHBI
Bup yuyeoHoii padoTbl Axax. | Actp.
3E
q, q.

O01asi TPy10eMKOCTh TUCIHIIHHbI 4 144 108
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 2 64 48
Jlekuun 1 32 24
[Tpaktuueckue 3ansatus (I113) 0 0 0
JlabopaTopusbie padoTsl (JIP) 1 32 24
CamocrositesibHas padora 2 80 60
KoHTakTHas camocTosiTelbHast paboTa 5 0,4 0,3
CaMoCTOsTEIbHOE H3YUYCHHE Pa3JICIOB JTUCITUILUIMHBI 79,6 59,7
Bua KoHTpOJIA:
3auyer ¢ OLEHKOI + \ |
Bua uTOroBOro KOHTpoJIs: 3adeT ¢ OLEHKOM

AHHOTanus pado4ye NPOrpaMMsbl M CHHUIIJIMHBI
«Pu3nyeckasi XUMHUS pPeajTbHOr0 KpUCTALIIA»

1 Heab aucuMniauHbl — GOPMHPOBAHHE y CTYAEHTOB OakajaBpHara IpPEICTABICHUH O MeETOoAax
yIpaBJeHUs SBICHUAMH AePEKTO00pa30BaHUs B KPUCTAIUIMUECKUX (ha3ax, 0 croco0ax CHHTE3a KPUCTAIIOB
C 3a/IaHHBIM YPOBHEM JIe()EKTOB U KE€TaeMbIMU CBOWCTBAMH.

2 B pesyabrare udy4eHusi AMCUUIIMHBI 00y4YaIOLIUICH JOJIKEH:
Obnadamye cleayOMUMU KOMIIETCHIIMSAMHU M HHAUKATOPAMH UX JTOCTH)KEHUS:
VK-1.5; IIK-5.1; IIK-5.2
3namo:

— - K1accupuKanuio 1e(eKToB B KPUCTANIMUECKUX MaTepraiax;

— - METO/IbI ONpeieTIeHNUs KOHIICHTPALUi paBHOBECHBIX U HEPAaBHOBECHBIX J1€(DEKTOB;

— - OCHOBHBIE THUIIBI HECTEXHOMETPHUECKUX (a3;

— - OCHOBHbIE 3aKOHOMEPHOCTH BIHUSIHUA Ae(PEKTOB HECTEXHNOMETPUHU Ha CBOMCTBA KPUCTAIJIOB.

Ymemos:
— - HUCIOJIb30BaTh KBA3UXMMUYECKYIO TEOPUIO [UIsl OMHUCAHHS MpoleccoB naedexToodpazoBaHus B
KpHUCTaJlIax;
— - paccUMTHIBaTh KOHUEHTPALUIO PA3IUYHbBIX TUIIOB Je(EKTOB U3 Pa3HOPOIHBIX IKCIIEPUMEHTAIbHBIX
JTAHHBIX;

— - pacCUMTHIBATh CBOWCTBA KPHUCTAUIOB B 3aBUCUMOCTH OT KOHIIEHTPAIL[MM PaBHOBECHBIX TOUYEYHBIX

nedeKToB.
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Bnaoemp:
— - - HaBBIKAMU OIIPEJICJICHUS TUIIOB JIE(EKTOB MO PAa3HOPOAHBIM SKCIIEPUMEHTAIBHBIM JJaHHBIM;
— - METO/IaMH pacyueTa KOHIICHTPALUs TeIJIOBBIX Ae()EeKTOB U JeEeKTOB HECTEXUOMETPHH;
— - METOJIaMH OIIPENCICHUsI TEPMOAMHAMUYECKUX MapaMEeTPOB PABHOBECHBIX TOYCUHBIX JE(PEKTOB B
KpHUCTaJUIAX.
3 Kpartkoe conep:kanue JMCHUILTHHBI

Pasznen 1. ®usnyeckasi XuMHUs peajibHOr0 KpUcTajia

Beenenne. MneansHblii U peanbHbid (¢ gedexTamu) Kpuctaml. Ou3ndeckas XUMHS KPUCTAILIOB C
nedexkramu, Kak o0nacTe 3HAHUM O (QOpPMHPOBAHMM CBOWCTB KpHCTajula, OOYCJIOBIEHHBIX €ro
nedextHocThio. Kimaccupukanmst 1e)eKToB CTPYKTYphI KpUCTAILIA.

TennoBoii 6ecriopsiiok B kpuctaiie. TemnoBsie AedexTsl. @eHOMEHOIOTHYECKasT XapaKTEePUCTUKA
TEIUIOBBIX  1e(DeKTOB. BbIsABICHHE 3aKOHOMEPHOCTEH, ONHMCHIBAIOIIMX 3aBUCHUMOCTh KOHIIEHTPALUU
TEIUIOBBIX JE€(PEKTOB OT TemImepaTypbl METOAaMH CTaTHUCTUYeCKOH TepmoauHamuku. KoHueHTpanus
ne@eKToB Kak (YHKIHS TEeMIepaTypbl B OJHOKOMIIOHEHTHBIX KPUCTAJUIaX. 3aBUCHMOCTb KOHLEHTpAIHU
TEIUIOBBIX JE(PEKTOB OT TeMmmepaTypbl B JBYXKOMIIOHEHTHBIX KPUCTAINIMYECKHX COCIUHEHUSX.
DKcliepUMEHTabHbIE  METOJbl  ONpEACTCHHS KOHLEHTPAIlMM  TEIJIOBBIX  JedeKToB. BrisgBieHHe
3aKOHOMEPHOCTEH,  OMUCHIBAIONIMX  SIBICHHS  JedeKTooO0pa3oBaHHMs B KpPHUCTAUIAX  METOJaMU
KBa3uXUMHUecKoil aHamoruu. CornocTaBieHNe KBa3UXUMUYECKUX U CTATUCTUYECKUX METO/IOB.

Paspen 2. CoOcTBeHHBIE M HECOOCTBEHHbIE IPUMECH B PeaibHOM KpHCTAJLIe

becnopsimok B Kpucrayie, OOYCIIOBICHHBIH  HApymICHHSAMH CTeXuoMeTpuu. JledekTs
HectexuomeTpuu. O Hen30eKHOCTU HApYIIEHUS CTEXHOMETPUU B KPHUCTAJUIAX XUMUYECKUX COCAMHEHUHU.
Hecrexnomerpusi OuHapHBIX coennHeHMd. Biausane nedekToB HecTeXnOMEeTpUH Ha CBOMCTBA KPUCTAJIIOB.
3aBUCHUMOCThH KOHIIEHTpAMU Je(EKTOB HECTEXUOMETPUHU OT OCHOBHBIX TEPMOJAMHAMUYECKUX MTAPaMETPOB —
naBieHusT W TtemnepaTypbl. OCOOCHHOCTH aHaIMTUYECKOTO U TpadUyecKoro OMHCAHUS — TaKUX
3aKoHOMepHOCTell. OToOpakeHue SBICHUI HApyHICHUS CTEXHOMETPHHM Ha AuarpamMmax cocrosHus. O
TEPMOJMHAMHYECKONH NPUPOJIE HECTEXMOMETPUYECKMX (a3 Kak TBEpPABIX pPacTBOPOB HU30BITOUYHBIX
KOMIIOHEHTOB B OCHOBHOM BelllecTBe. TepMoInHaMUYeCcKHil aHaIu3 MPUYHH, ONPEACIIIONUX BU]I 00JIacTU
TOMOT'€HHOCTH U €€ TOJI0KEHUE Ha JUarpaMMe COCTOSIHUSL.

[IpoGnema coOCTBEHHBIX HpHUMeced B 0COO0 YUCTOM KpHCTalle CTEXHOMETPHUECKOTO COCTaBa.
OU3NKO-XUMHUYECKUE OCHOBBI METOJIOB PETYJIUpPOBaHMS YpPOBHS COOCTBEHHBIX IpUMEcCel B TaKHX
KpUcTaliaXx. OHepretuka jaepekToB HecTexuoMeTpuu. OlpeaesieHne OCHOBHBIX TEPMOAMHAMHUYECKUX
napameTpoB gedexkrooopazoBaHust AHep, ASqed, AGrep, paCU€THBIE U IKCIIEPUMEHTATIbHBIE METO/IBI.

3akiroueHue.

[lepcriekTHBBI pa3BUTUS XUMHUM TBepaoro tena. IIpobiieMbl, cBi3aHHBIE C JaJbHEHIINM pa3BUTHUEM
TEOPUM  pa3ynopsfodeHus KpuctauioB. [IpoGnembl  Hectexmomerpuu. IlpoOiembl  momyudeHus
0€311CIOKAMOHHBIX KPUCTAJIIIOB

4 O0beM yueOHOH TUCHUILIUHBI

5 Bcero
Buast yueOHot padoe! 3E AK. gac. Acrtp. vac.
O0mas TpyA0eMKOCTb JMCIHUILIUHBI 10 Y4eOHOMY 4 144 108
MJIaHy
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 2 64 48
Jlexmn (Jlek) 1 32 24
[TpakTuueckue 3arstus (I13) 1 32 24
CamocTosiTesibHasi padora: 2 80 60
PacueTtnas pabora - - -
Pedepar - - -
KoHnTakTHas camocTosTelbHas padoTa 0,4 0,3
0,25
CamocTosITeTbHOE N3YUYECHHE Pa3/iesiOB JUCIUILINHBI 79,6 59,7
Buabl koHTpOJIS:
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\ 3adeT Cc OLEHKOI \ \

AHHOTanus padoveil NPOrpaMmbl JUCHUIIIHMHBI
«IIpouecchl B razax U B BAaKyyme»

1 Heap AUCHMIUVIMHBI — JIaTh CTYJEHTAM 3HAHHS O METOJaX IMOJY4YEHUs, U3MEPEHUS U COXPaHCHUS
BaKyyMa, O (U3MKO-XMMHUYECKON MPHUPOAE MPOLECCOB, MPOTEKAIOUIMX B BaKyyMe MpU B3aWMOJAEUCTBUU
pPa3JIMYHBIX YaCTHUI] C MOBEPXHOCTHIO TBEPABIX Tei. Kpome TOro Kypc mpecienyeT Leiab 1aTh CBEICHHUS O
METO/IaX pacyeTa AJIEMEHTOB BAKYYMHBIX YCTAHOBOK, METOJIaX IPOEKTUPOBAHUS BAKYYMHBIX YCTAHOBOK U
noioopa 00opyIOBaHUS IS PA3IMYHBIX TEXHOJOTHYECKHX 3a/1ad.

2 B pe3yabTaTe H3y4YeHHUs TUCHUILUIUHBI 00y4YAIOIIUIICA T0JIKEH:

Obnadamys CleAyOMKUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX JTOCTH)KECHUS:

VK-1.1; VK-1.2; VK-2.2; [IK-2.3; IIK-6.2; IIK-6.3
3uamo:

—TCOPHIO M OCHOBHBIC TIOHATHUS (DU3UKHU BAaKyyMa;

—METO/Ibl IOJIYYeHHS] BaKyyMa U OCHOBHBIE THUIIbI BAKYYMHBIX HACOCOB;

—METO/Ibl U3MEPEHUS HU3KUX JaBJICHUI.

Ymems:
— 000CHOBaHHO BBIOMPATH METOIBI MTOJIYYCHHUS BaKyyMa, COOTBETCTBYIOIIME 3a/1a4aM SKCIIEPUMEHTA,
Bnaoemuw:

—METO/IaMH pacyeTa U KOHCTPYUPOBAHUSI BAKYYMHBIX CHCTEM;

—IPaKTUYECKUMH HaBbIKAMU pacyeTa MapuuaibHbIX JaBJICHUN.

3 KpaTkoe coaep:kaHue JUCHUNIMHBI

Pazpnen 1. MosiekyJIpHO-KHHETHYECKAasl TEOPUS Pa3pesKeHHbIX ra3oB.

Beenenue. [lonatne o Bakyyme, BaKyyMHOM TE€XHUKE, BAKYYMHBIX CHCT€MaxX M yCTaHOBKax. Poib
BaKyyMHBIX TPOIIECCOB B IPOU3BOJICTBE JJIEKTPOHHBIX MPUOOPOB U BBHIPANIMBAHUH MOHOKPHCTAJUIOB.
Bakyym xkak pabouasi cpema dIIEKTpOBaKyyMHBIX mpuOopoB. Poibp BakyymMa B  OCYIIECTBICHHH
TEPMOSIACPHBIX pPEAKIM, HMMHUTAIMU YCIOBUH KOCMHUYECKOTO NPOCTPAHCTBA, B METAJUIyprHUeCKOU
MPOMBIIIUICHHOCTH.

OcHoBHble MOHATUS GU3MKH Bakyyma. JlmnHa cBOOOIHOTO mpobera MOJIeKyIl, YUCIO CTOIKHOBEHHIMA
MOJIEKYJI MEXAY COOOM, YMCIIO CTOJIKHOBEHUI MOJIEKYI co cTeHKol. Yucno Knyncena.

SIBneHust TepeHoca B Pa3peKEHHBIX Ta3aX. 3aBHUCUMOCTh KOI(D(PHUIIMEHTOB  BS3KOCTH,
TETIONMPOBOAHOCTH U UG (PYy3UH B pa3peKEHHBIX ra3ax OT JABJICHHS U TEMIIEPATYPHI.

[IpomyckHasi cmocoOHOCTH TPYOONPOBOMOB U OTBEPCTHA. MONEKYISPHBINA, MOJIEKYISPHO-
BSI3KOCTHBIM M BSI3KOCTHBIM pEXUMBbI TeueHusi ra3oB. [loTok rasza. Pacuer mpomyckHOl crnocoOHOCTH
TpYyOOIIPOBOIOB B PA3IMYHBIX pekuMax TedeHus. PacueT mpomyckHol ciocooHoct otBepcTrii. [ToTok raza
MIpU HATEKaHUU B BAKYyMHBIE CUCTEMBI. TepMOMONEKYISIPHBIN 3D DHEKT.

MonekynspHble TpoLEcChl Ha MOBEPXHOCTU TBepAbIX Ted. llpoumeccel, npoucxonsduue mnpu
CTOJIKHOBEHHH aTOMOB M MOJIEKYJ C TOBEPXHOCTHIO TBEPIBIX TeJd. AKKOMOJAIMS W KOHJEHCAIIUS.
Koaddurment akkomonanuu. CKOpOCTh UCTIAPSHUS U KOHJEHCAIIMH TBEPABIX TEI.

lazonornmorurenu. Bumabl ra3onorioTuTeNei, Ha3HAYEHHE pPACHbUIIEMBIX M  HEPaCHbUISIEMBIX
ra3onorioTUTeNei, 06IacTH MPUMEHEHHUS.

AncopOnust Ta30B MpU HU3KUX AaBieHUsIX. OCOOCHHOCTH aJIcOPOIMH Ta30B MPU HUZKUX JTABICHUSX.
BrusiHue reTeporeHHOCTH MOBEPXHOCTH Ha aacopOuuio ra3oB. YpaBHeHue JlyOunHuHa-PamynikeBuua.
Kunernka agcopOriny mpu HU3KUX JTaBJICHUSX.

B3anMopeiicTBe HOHOB M 3JIEKTPOHOB C MOBEPXHOCTHIO TBEpABIX Ten. [Ipoiieccsl, nmpoucxoasiime
MIPU B3aMMOJICHCTBHH HOHOB C TIOBEPXHOCTHIO TBEP/IBIX TEII.

Paccestnue u norsoiieHne HOHOB TBEPAbIMU TeslaMu. Vcrionb30BaHNe HOHHBIX YYKOB B TEXHOJIOTHHU
3JIEKTPOHHBIX TPUOOPOB.

[Tornonienne MOHOB TBEPABIMU TeJlaMU. [|BUKEHNE YCKOPEHHBIX HOHOB B BEIIECTBE.

SlnepHas W SNEKTPOHHAS TOPMO3HAas CIOCOOHOCTh. BennumHa mpoOera MOHOB B TBEPIBIX TENaX.
Pacnipenenenue BHEAPEHHBIX HWOHOB MO T1iayOmHe. Moaudukaius CBOWCTB TBEPAbIX TEI HOHHOU
O6oMOapaupoBkoii. HMonHoe nerupoBanue. HMoHHoe pacmbuieHus MatepuanoB. [loporoBas sHeprus
pacnbutenns. Koagdunuent pacnsuienus. MoHHOE TpaBiieHHE MOBEPXHOCTH TBEPBIX TEJ.
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IIpoueccel, TpOUCXOAAIIME MPU B3aUMOJEHCTBUU DJIEKTPOHOB C TBEPABIMU TEJIaMU. YTPYTroe H
HEYIIPYroe paccesiHhe 3JeKTPOHOB. J[BHMKEHHE MOTJIOMIEHHBIX AJIEKTPOHOB B TBEpAbIX Tenax. ['nmyOuHa
NPOHUKHOBEHHS JIEKTPOHOB B TBEpHOe TeJo. TeroBbie 3PQeKTsl MpHU B3aUMOACUCTBUH DJIEKTPOHOB C
TBEpABIMH Tenamu. Pacnpenenenue miIoTHOCTH NOMIOMEHHON SHEPTUH. DIEKTPOHHO-IY4€BOE IJIABJIICHUE U
UCIIapeHue.

Pa3znes 2. MeToabl oJIy4eHUsI W M3MEPEHUS BaKyyMa.

IIpouiecc OTKaykH, OCHOBHBIE XapaKTEPUCTUKHU IIpolEecca: IPeneabHO AOCTHXKMMOE JIaBICHHE,
OBICTpOTA JIEHCTBUS HAcoca, OBICTPOTA OTKAYKU cucTeMbl. OCHOBHOE YpaBHEHHE BaKYyMHON TEXHUKH.

Knaccudukanus HacocoB [Uisi MONyd4eHHs Bakyyma. llpuHnum pgelcTBUs, XapaKTEPUCTUKH,
KOHCTPYKUMU H 0O0JacTH NPUMEHEHHUS HACOCOB PA3IMYHBIX THUIIOB: MEXAHWYECKHX, MOJICKYJSPHBIX,
HapOCTPYHHBIX, COPOIMOHHBIX, KPUOTEHHBIX M HOHHO-COPOITMOHHBIX.

XUMHYECKOE TMOIJIOIIEHNE Ta30B. PacnbuisieMble M HEpacHbUIEMble Ta30NOIJIOTUTENN: COCTAB,
KOHCTPYKIIUHU, OCHOBHBIE XapaKTEPUCTUKH, 00JIACTH PUMEHEHHUSI.

Knaccudukanus MeTonoB u3MepeHus: o0mero aapieHus. MexaHu4eckue, KUIKOCTHBIC, TETJIOBhIE,
JJIEKTPOHHBIE M MarHUTHbIE MaHOMETphl. [IpuHIMI NEeWCTBUA, XapaKTEPUCTUKU, KOHCTPYKIIMH, 00JIaCTh
IPUMEHEHHUS.

['panynpoBka MaHOMETPOB ISl U3MEPEHUS] HU3KUX JaBieHUU. CTaTUUeCKUEe METOIbl TPagyUupPOBKHU
MaHOMETPOB- METOJI OOBEMHOI'O PACIIUPEHUS, METOJ MEIJICHHOIO BO3pacTaHus JaBieHus. [luHamuueckue
METO/1bl I'PalyUPOBKH, CTAHAAPTHBINA METOJI IPalyupOBKH MaHOMETPOB

W3mepenune mapuuanbHbIX naBieHWd. KOHCTpYKIMM M TpUHIMIIBEI paboThl IPUOOPOB s aHAIN3a
ra3oBbIX CMECEl NpH HHU3KHX [JaBJIEHUSAX: CTAaTUYECKUU MacCC-CIIEKTPOMETP C MAarHUTHBIM IIOJIEM,
PE30HAHCHBIN PaAMOYaCTOTHBIA MacC-CIIEKTPOMET]P, BPEMSIIPOJIETHBIN MacC-CIIEKTPOMETP, PHIIBTpP Macc.

OcCHOBHbIE TPHUHIMIBI pacdyeTa U KOHCTPYMPOBAHMS BaKyyMHBIX cucTeM. [IpMHUMIBI M METO.bI
pacueTa BaKyyMHBIX CHCTEM. THITOBBIE BaKyyMHBIE CHCTEMBI. BbIOOp K03(D(UIIMEHTOB HCIOIB30BAHHUS
HAcocoB. Pacyer ra3oBbIX MOTOKOB U MPOBOJMMOCTU DJIEMEHTOB BaKyYyMHBIX CHCTeM. BBIOOp BakyyMHBIX
HacocoB. Pacuer popBakyymHOro 6auiona.

[IpombllTIEeHHBIE BAKYyMHBIE arperarsbl.

4 O0beM yueOHOH TUCHMILTUHBI

B B
. Acrtp.
Bunsr yue6HOM paboThI 3aUETHBIX | aKaJeM. qac.
SIMHMIAX | dYacax

OO01asi Tpy10€eMKOCTh M CHUIIIUHBI 110 4 144 108
Y4eOHOMY IIAHY
AYyIMTOpHBIE 3aHATHS: 2 64 48
Jlexuuu (JIek) 1 32 24
[TpakTuueckue 3ansatus (I113) - - -
JlaGopatopusie padotsl (JIP) 1 32 24
CamocrositesibHas padora (CP): 2 80 60
KoHnTakTHas camocTosiTelibHas paboTa 0,2 0,15
CamocrosiTenbHOE U3YUEHHE Pa3/IeTOB 79,8 59,85
JUCIUILTAHBI
Bua konTpoJs: 3a4eT C OLIEHKOH -

AHHOTanus pado4ye NPOrpaMMbl 1M CHHUIIJIMHBI
«Teopust pocTa KPUCTAJLIOB»

1. Heab AUCHUIUIMHBI — TIOJTOTOBKA KOHKYPEHTOCIOCOOHBIX CIEIUAIKUCTOB ISl MOJApa3eieHui
[IEHTPOB BBICOKUX TEXHOJIOTHHA B 00JIACTH pa3pabOTKH W MPUMEHEHHUS HOBBIX MOHOKPHCTAJUTHYECKUX
MaTepuasoB, BIAICOMUX (yHIaMEHTAIbHBIMU TEOPETUYECKUMH OCHOBAMH JTOW HAyKH Kak
HEU3MEHHBIMH W HECTAPCIONUMHU B MPOIIECCe HAyYHO-TEXHUYESCKOTO PA3BUTHS €€ aCIIEKTaMHU.

2. B pe3yabraTe U3yyeHUs] TUCHUILIUHBI 00y4YaIOIIMiics 10/I:KEeH
Obnadams ClenyOUMMA KOMIIETCHIIMSIMA U UHIANKATOPAMH MX JOCTHKCHHS:
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3Hamy:

- 3aKOHBI, YIPABJISIONINE €CTECTBEHHBIMU POCTOBBIMU ()OPMaMU MOHOKPHUCTAIIJIOB; 3aKOHBI, YIIPABJISIIOIINE
npoleccaMy pocTa MOHOKPUCTAJIIOB U TyTH CTAaOMIIM3AIMU ATUX MPOLIECCOB;

ymemb:

-HCIIOJIb30BaTh MOP(OIOTHYECKHEe MPU3HAKK PACTYIIET0 MOHOKPUCTAJIA ISl YIPABJICHUS MIPOLIECCOM €T0
pocra;

enademn.:

- HaBBIKAMHM TEOPETUYECKOTO aHallM3a Pa3IUYHBIX IPOLIECCOB POCTA MOHOKPUCTAIJIOB HAa OCHOBAaHUU
byHIaMEeHTAIbHBIX 3aKOHOB KPUCTAIIIIO00pa30BaHUsI.

3. Kparkoe coaepxanue 1uCUMNIHHBI

1. Beeaenwue. Mctopus Bompoca.

CBs13b Kypca ¢ IpyruMu CielMaibHbIMU JuctumimHamu. Llens, 3anauun u crpykrypa kypca. [lopsiok
MPOXOXKICHHsI Kypca. Tpu nmepruoia HCTOPUHU pa3BUTHS Teopuu pocta kpuctauios: k. B. I'u66c, I1. Kropu,
0. (I'.) B. Byned u ux paboTel B 00JACTH TEOPUU pOCTa KPHUCTAUIOB. (DEHOMEHOIOTHYECKHE U
aTOMapHOCTPYKTYpHbIe Teopuu. Pa3Butne aromapHocTpykTypHoro mnoaxoga ot B. Koccens m U. H.
Crpanckoro 1o I1. bennemsr. Jlucnokanuonusiid MexanusMm pocta B. baproka, H. Kabpepsr u @. K. ®panka.
Pa6oter A. A. YepHoga.

2. ®eHOMEH IUIOCKOTPAaHHOCTH KpucTauia. Makpo- W MHUKporpandu. Bunuaammu. M3orHyThIid
KpHUCTAILT.

3. PoctoBeie ¢opmbl. Camomnonobue uIcaIbHOTO KpHUCTauia. LleHTp 3aposkIeHust KpucTaia.
[Mupamuner pocra. Cektopsl pocta. EcTecTBeHHBIE M HCKYCCTBEHHBIE I'paHU Kpuctamuia. [lceBmorpanu
KpUCTaJLIa.

4. Koadpdumnuent ¢popmbl rpanu kpucramia. Koaddurment hopmel mupaMusl pocTta.

5. IlepBoe Hauano TepMOJMHAMUKY I PACTYILEro KpUCTaLIa.

6. Bropoe Hauano TepMOAMHAMMKH JJIsl pacTyliero kpucramia. O0beIuHEHHOE NEpPBOE M BTOPOE
HA4yajJo TEPMOJMHAMHUKU JUIsl pacTywiero Kpucraiuia. JlabuiabHOCTh paBHOBECHSI PACTYILIEro KpUCTaa.
[ToreHuuanpHBINA Gapbep pocTa pacTyIIero Kpucrasia.

7. TepMoaMHAMHUYECKHE OTEHLMABI PACTYLLEro KpUcTaia.

8. Ypasuenue (npaBuiio) Bynbda.

9. JleficTBUTENBbHBIE, BBIPOXKICHHBIE U MHUMBIE TPaHU KPUCTAJUIOB. BekTopHast ¢opma ypaBHEHHUS
Bynbda.

10. VYka3zaTenbHas TOBEPXHOCTh YJCIbHOH CBOOOJHON TOBEPXHOCTHOW OJHEPIHHM KpHCTaLIa
(ykazarenpHasi TMOBEPXHOCTh OpeHdecta). CuHTYNsipHbIE T'paHu Kpuctamia. [Ipupoma cnerubudHOCTH
OTpaHKH JIaHHOTO BHU/1a KPUCTAJIIIOB.

11. HepaBHOBecHBII mpolecc 3apOoXkIEHUS M pocTa KpucTaioB (mpouecc Boabmepa-Bebepa).
OcoOpie TOuku mporecca Bompmepa-BeOepa: paBHOBecHas Touka, TOouka Tepernda M TOYKa HYJIEBOTO
3Ha4yeHus sHepruu ' uboca. YHuBepcaabHas kpuBas npouecca Bonsmepa-Bebepa.

12. CrnoHTaHHOE 3apoKJeHHe Kpuctawia. KpuTHYeCcKHil paanyc KpHUCTALUIMYSCKOTO 3apojbllia.
WNukyOanMoHHBINA IEPUO KPUCTALTU3ALINH.

13. Cuna kpucramumzauonHoro mgasieHus. CocTaB CWIBI KpPUCTAJUIM3AMOHHOTO JAaBJICHUS:
o0beMHas cuia, MOBEPXHOCTHAS CHUJIA U CHJIa BHEIIHETO JaBlieHUs. BekTopHas Aumarpamma coCTaBa CHIIBI
KPUCTAJIIM3AL[MOHHOTO J1aBJICHUSI.

14. KpucramnuzanuonHoe JjaBieHue. CoCTaB KpPUCTAUIM3ALMOHHOIO JaBJIEHUA: 00BEMHOE
JaBJIeHNE, TOBEPXHOCTHOE JaBJIEHNE U BHEIIIHEE AaBJICHUE.

15. CocraB KpUCTAUIM3AIMOHHOTO JAaBICHUS W CHJIBl KPUCTAJUIM3AIIMOHHOTO JIaBJICHHS B Mpoliecce
Bonemepa-Bebepa. YHUBepcaiibHBIE 3aBUCHMOCTH KOMIIOHEHTOB KPHCTAJUTH3AIIMOHHOTO JABJIEHUS OT
pa3Mepa Kpucrauia.

16. DkcrepuMeHTATPHOE — OIpENENIEHHEe  MOBEPXHOCTHOTO H  OOBEMHOTO  JTABJICHWUH  NpH
KpUCTATM3Aui. BO3MOXHOCT,  TONYyYEHUH  CBEPXBBICOKMX  JaBIEHUH TMPU  KPUCTAIIM3AIUU
HAaHOKPUCTAJJIOB.

17. Tlony4yeHue anMa3HbIX MJICHOK.

18. 3aBucumocTh 00BEMa KpHCTAUIA OT KOHIEHTPAMA KPHCTAUIM3YEeMOrOo BEIIeCTBA B
KpHUCTaTU3aMOHHOM cpeae. Ciydail HeOrpaHWYEHHOM KPUCTAJUIN3aLMOHHON cpelibl. 3aBUCUMOCTh 00beMa
KpHUCTaJlJIa OT U3MEHEHUs] 00beMa KpUCTAIITN3allMOHHOMN cpefibl. [IpenkpucTaninzaiioHHbIe CPEeIbl.
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19. VpaBHeHHE COCTOSHUS PACTYIIETO KPUCTALIA.

20. IToctynat o cymiecTBOBaHUH (PH3UKO-XUMHUYECKOTO PAaBHOBECHS ISl MAKPOKPHUCTAIIIOB.

21. V3obapHbIil pocT KpHCTaljia U3 pacijiaBa WM YUCTOH MapoBoil (as3bl MM M3 pacTBOpa IpH
MOCTOSIHHOW KOHIIGHTpPAIlMM ¥ TIPU IOCTOSIHHOM O0BbEMe KpPUCTAJUIM3allMOHHOW Cpeabl. Y paBHEHUE
Tomcona-KensBuHa Ui pacTymMX KpPUCTAJUIOB MPH MEPEOXJIAKICHUH KPUCTAJUIM3ALUOHHONW CpEJbI.
3aBUCUMOCTh pa3Mepa KpHUCTalla OT MEePEOXJIKICHHUS KPUCTAUTM3AIMOHHON cpellbl B HEPaBHOBECHOM
nporiecce.

22. V3oTepMHUECKUi pOCT KPUCTAIIOB U3 pacIuiaBa MIIM YUCTON MapoBoil (pasbl, WM U3 pacTBopa
IpUA TOCTOSHHON KOHIIGHTPAllMd W IOCTOSIHHOM O0ObEMEe KpUCTAJUIM3AlMOHHON Cpeibl. YpaBHEHHE
Tomcona-KenbBruHa I pacTyIiero KpUCTaaia MpH MEPECHIICHUU 10 JABICHUIO. 3aBUCUMOCTh pa3Mepa
KpHCTaJlsla OT BHEUTHETO JAaBJICHHUS B HEPABHOBECHOM ITpoIIecce.

23. V306apHO-M30TEPMUYECKHI POCT KPUCTAJUIOB IMPH H3MEHEHHWH KOHIGHTPALMU WIH 00beMa
KPUCTAUTU3AI[MOHHON  cpenbl. YpaBHeHHe Tomcona-KenbBHHA il pacTyIIero KpHCTaia IpH
KOHIICHTPAlIMOHHOM  TEPECHIEHUH. 3aBHUCUMOCTh pa3Mepa KpHUCTaUla OT KOHILEHTPAI[MOHHOTO
NIEPECHIIICHUS] B HEPABHOBECHOM TIPOIIECCE.

24. PaBHOBecHass MeTacTaOWIbHAas O0JIACTh KPUCTAJUIM3AIMU. PaBHOBECHOE TMEPECHIIICHHE
KPUCTA/UTU3AI[MOHHON Cpelbl [0 TeMIleparype, IaBICHHIO, KOHICHTPAIMM H OO0bEMYy 3TOW CpEJbl.
PaBHOBEeCHOE BO3MYIIIEHHE PABHOBECHOTO MEPECHIIICHHSI PACTYIIETO KPUCTAIIIA.

25. HepaBHOBecHass MeracraOmibHas 0O0JIACTh KpUCTAJUIM3alMU. HepaBHOBECHOE IEpechIleHHE
KPUCTAUTU3AI[MOHHON CpeIbl 10 TEeMIIepaType, JAaBJICHHIO, KOHLEHTPAllMM H O0BEMYy OSTOW Cpelpbl.
HepaBHOBEeCHOE BO3MYIIIEHHE PABHOBECHOTO COCTOSTHUSI PACTYILETr0 KPUCTAILIA.

26. JluddepennmanbHoe ypaBHEHHE MaJIOr0 HEPABHOBECHOTO BO3MYIIIEHUS PACTYIIErO KpUCTAIIIA.

27. Pemienne pauddepeHIUaANBHOTO YpaBHEHUS MAJIOT0  HEPABHOBECHOTO TapMOHHUYECKOTO
BO3MYIICHUsI pactymero kpucramia. CraOwnmmsanus 7a0WIBHOCTH PAcTyHIero KpHCTala TPH TaKOM
rapMOHUYECKOM BO3MYILICHUH. AHAJIOTHS ¢ MAsSTHUKOM Karuiibl.

28. Crabwnu3anusi  JIaOMJIBHOTO — pPaBHOBECHS  PACTyHIEr0  KpHUCTAIa  TPU  TEIUIOBOM
(IIYKTYallMOHHOM HEPaBHOBECHOM BO3MYIICHUU KPHCTAILIM3AIMOHHON Cpelbl. YCIIOBUS, NMPU KOTOPBIX
HACTYIIAeT TaKas CTaOMIM3anusl.

29. PaBHOBecHass M HEpaBHOBECHAsT MHOXECTBEHHAs KpuCTaum3anus. [Ipu3Haku 3TUX BUJIOB
KPHUCTaTU3AIIH.

4. O0beM y4eOHON JUCHUIINHBI

O0beM TMCUMILIHHBI
Bup yueoHoii padoThl Axax, | Acrp.
3E
4, .

OO0mas TPy10eMKOCTh THCIIHILTHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 15 48 36
Jlekuun 0,445 32 24
[Tpaktuueckue 3ansatus (I113) 0,445 16 12
CamocrosiTesibHas padora 15 60 45
KoHTakTHas camocTosiTellbHas paboTa 0,4 0,3

1,5
CaMocCTOsTENIbHOE U3YUYEHUE PA3AEIOB TUCIUILIMHBI 59,6 447
Bupa koHTpOJIS: 3a4€T ¢ OLCHKOMH

AHHOTanus pado4ye NPOrpaMMbl 1M CHHUIIJIMHBI
«OCHOBBI KBAHTOBOI XMMHH MATEPHAJIOB JICKTPOHHON TEXHUKI)

1 Ileab IUCHUIUIMHBI — COCTOUT B U3yYEHUHM OCHOBHBIX IOHATHUH COBPEMEHHON KBAaHTOBOW XMMHUU U
KBaHTOBO-XMMHYECKMX METOJIOB pacyeTa CTPOEHUS M CBOWCTB XMMHYECKHX CHCTEM; BO BBEICHUU
CTYJEHTOB B KPYI' OCHOBHBIX IIPEACTABIECHUI O XUMUYECKON CBS3U U MEXMOJIEKYJIAPHBIX B3aUMOACUCTBUSAX
U O3HAKOMJIEHMM Ha 3TOH OCHOBE C OCOOCHHOCTSMHM XMMHUYECKOW CBSI3M B XMMHUYECKHX BEIIECTBAX U
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OOyCJIOBJICHHBIX 3TUM CBOHCTBAMH MAaTE€pHajoB; B OCBOCHMHM pPAaOOThl C OCHOBHBIMH KBaHTOBO-
XUMHUYECKMMH KOMITBIOTEPHBIMU ITPOrPaMMaMH, UCIOIb3yEMbIMU Ha IPAKTUKE.

2 B pe3yabTaTe H3y4eHHs] JUCHHUILINHBI 00y4aI0IUIICS T0JIKEeH:

Obnadamye cleayoIUMU KOMIIETCHIUAMU U UHIMKATOPaMH UX TOCTUKEHUS:

IIK-2.1, IIK-2.2, [IK-2.3, [IK-4.1, [IK-4.2, [IK-4.3

3namy:
- OCHOBHBIC TIIOJIO)KCHMS KBAaHTOBOM XUMHUH, COBPEMEHHOM TEOpPUM XMMHYECKOM CBSI3U W
MEXKMOJIEKYJIIPHOTO B3aUMOJEHCTBUS U IPUMEPHI €€ IPUMEHEHHSI K KOHKPETHBIM XUMHUYECKUM CUCTEMAaM;
- IPHUHLHUIBI KOJWYECTBCHHOM XapaKTepU3allUM aTOMHOM M DJJIEKTPOHHOM CTPYKTYPBI MOJIEKYJISIPHBIX
CUCTEM;
- OCHOBHbBIE B3aUMOCBSI3U MEXKAY 3JIEKTPOHHON CTPYKTYpOH U (PU3UKO-XMMUYECKHUMHU CBOWCTBAMH BEIECTB,
JIeXKalll¥e B OCHOBE YIPABJICHHS CBOMCTBAMU;
- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHYECKHX PACUETHBIX METONOB M OOJAaCTH HX
IPUMEHUMOCTH.

Ymemn:
- NPUMEHATh KBAaHTOBO-XMMHUYECKHUE IMOAXOJbl U METOJbI JJISl pacyeTa, MHTEPIpETaluu U IpencKa3aHus
CTPOCHHUSI U CBOMCTB MOJIEKYJIIPHBIX CHCTEM.

Braoemw:
- DJIEMEHTapHBIMH HAaBBIKAMU IIPUMEHEHUSI KBAHTOBO-XMMHYECKHUX IOAXOI0B U METOJOB U MHTEPIpPETaluU
pe3yabTaTOB IMPHU PELICHWM IPAKTUYECKUMX TEXHOJIOTMYECKMX 3aJad M CTAHJAPTHBIMM  KBaHTOBO-
XUMHUUYECKMMH KOMIIBIOTEPHBIMU IIPOrpaMMaMH.

3 Kpartkoe conep:xanue JMCIHUIITHHBI

Bseoenue. Ilpeamer kBaHTOBOM XuMuu. Poyib KBaHTOBOM XMMHM B ONHMCAaHUM XMMHYECKUX SIBICHUH U
nporeccoB. B3anMocCBA3b KIIACCHYECKON U KBAHTOBOM MOJIENIEN MOJIEKYI.
Pazoen 1. Obwue npuryunsvt K8AHMOBOU XUMUU
1.2.  OcHOBHbIEC TPUOITIKEHHUSI.
OCHOBHBIE NOJIOXKEHHS KBAHTOBOW MEXaHUKH. BapualnnoHHBIN MeTOJl HaXOKIEHHs BOJIHOBBIX (DYHKLUH.
[Ipubnuxenne He3aBUCHMBIX dYacTull. MeToj caMocoryiacoBaHHOro mnousis Juisi aromoB. IIpuOmkenue
LEHTPAJILHOTO NOJs. ATOMHBIE OPOUTANU U UX XAPAKTEPUCTUKH.
1.3. OnHORIEKTPOHHBIE © MHOTOAJIEKTPOHHBIEC BOJHOBBIC (DYHKIIMM U METOJIBI MX pacyeTa.
AHTHCUMMETPUYHOCTb 3JIEKTPOHHONH BOJNHOBOM (QyHKIMU. CrnuH-opbutanu. [lerepmunant Crelitepa.
Brenenue B Meroast Xaptpu-®oka u Kona-Illama, xumuueckass TpaKTOBKa Pe3yJIbTaTOB. DIIEKTPOHHBIE
KOH(UTrypaluy aTOMOB € TOUYKH 3pEHHsI KBAHTOBON XUMHUH.
Paszoen 2. Memoowi keanmogou xumuu
2.1. MonekynsapHas CTpyKTypa, JEKTPOHHAs! KOPPEIALU.
[Tpubmmxenne bopua-OnmnenreliMepa, annabaTUYECKU MOTEHIIMAT U TIOHSATHE MOJEKYISIPHOW CTPYKTYPHI.
Metoast Xaptpu-®oka u Kona-Illama ans mosekynsl. [lpubmmwxkenne MO JIKAO. DnexktpoHHas
Koppensanus. Meton KoH(GUrypalluOHHOTO B3aumojieicTBus. Teopus Bo3mymieHuid. Pacyer sHeprum
JUCCOLMALNN XUMHUYECKUX CBSI3EH.
2.2. Hesmnupuueckue U NOIyIMIUPUUECKHAE METOIBI.
Hepapxusi METO0B KBaHTOBOW xuMHMH. Hesmmupuueckass kBaHTOBas XuMus. basucHble GyHKuuMu uis
HEAIMIHUPUYECKUX pacueToB. ATOMHBIE M MOJIEKYJspHbe Oa3ucHble HaOOpbl. Ponb 0a3uCHBIX (QyHKUUN B
ONKCaHUM CBOUCTB MoJekyia. Ilomysmmupuueckue Metozsl. BajeHTHoe mnpuOIMIKEHHE. T-3JIEKTPOHHOE
npubmkenue. Meroa Ilappusepa-Ilonna-Ilappa. IIpoctoit u pacmmpenHblii MeTonbl XtoKkens. TouyHOCTh
KBaHTOBO-XMMHUYECKUX PACUETOB CBOMCTB MOJIEKYIL.
Pasoen 3. Xumuueckas c6:13b U MEHCMONEKYISAPHBIE 83AUMOOCUCTNEUSL
3.1. Xumuueckast cBA3b U MEXMOJIEKYIISIPHbIE B3aUMO/ICHCTBHS.

OpOuTanbHasi KapTHHAa XUMHUYeCKOH cBsi3U. KOHCTpyKTHMBHAs W JAEeCTPYKTHBHas HHTEpGEpeHLUs
opburtaneil. MonekyaspHble OpOUTaIM M UX CHUMMeTpuiiHas kiaccupukanusa. KoppensunonHsie
JarpamMmbl. DJIEKTPOHHbIE KOH(PUTypalluy JBYXaTOMHBIX MOJIEKYJ. AHAJIU3 3aCelIeHHOCTeN opOuTaneit no
Mannukeny. [IonaTre 0 3apAnax ¥ MOpsAAKaxX CBA3EH.

[IpocTpaHCTBEHHOE  paclpefeNieHue  AJIEKTPOHHOW — IUIOTHOCTM M XHMHYECKas  CBS3b.
MesxMoneKkynsipHble B3auMoaencTBus. [leopmaninonHas >JeKTpOHHAs INIOTHOCTh. CHITBI B MOJIEKYJ1aX.
3axnouenue. KBaHTOBass XMMHsSI KaK MHCTPYMEHT ITPOTHO3a B XUMUH.
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O011ee KOMUYECTBO pa3aenoB — 3.
4 O0beM yueOHOM JUCUUIIJIMHBI

O0BbeM JUCHUIIINHBI
Bup yueOHoii paboTbl Axan. | Actp.
3E
4. 4.

OO0mas Tpy10eMKOCTh THCIHILJIHHBI 3 108 81
KonrakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHSI: 0,89 32 24
Jlexumun 0,445 16 12
[Tpaktuueckue 3ausarus (113) 0,445 16 12
JlabopaTtopHsie padoTsl (JIP) - - -
CamocrosiTesibHas padora 2,11 76 S7
KoHTtakTHas camocTosTenbHas paboTa 0,4 0,3

2,11
CamocTosiTeIbHOE U3YUECHHE Pa3/IeTIOB AUCIIUILIMHBI 75,6 56,7
Bua konTpoJs: 3a4eT ¢ OLICHKOM

5.3 JucuunjJuHbl 4acTH, (POPMUPYEMO YHACTHUKAMEU 00Pa30BaTeIbLHBIX OTHOIIIEHU
(IMCUMILTHHBI IO BHIOOPY)

AHHOTANUsA padoyei MPOrpaMMbl JUCUUILIMHBI
«XHMHYeCKasi TEXHOJIOTUsl TEXHHYECKHX MOHOKPHCTAJIJIOB)
1.Ileab AMCHUILVIMHBI — MOATOTOBKAa KOHKYPEHTOCIIOCOOHBIX CIEHUATUCTOB JJI IOJApa3AeiaeHui
LEHTPOB BBICOKUX TEXHOJOIMM B oOjacTu pa3pabOTKM U IPUMEHEHHUS HOBBIX MOHOKPHUCTANIMYECKUX
MaTepUaOB.
2. B pe3ysbTare H3y4yeHHUs TUCUMILIUHBI CTYAEHT JA0JIKEH:
Obnadamye cleayOIUMU KOMIIETCHIMAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:
IIK-1.1; T[IK-1.2; [IK-1.3; 1IK-5.1; IIK-5.2; [IK-5.3; [IK-6.2; IIK-6.3; IIK-6.1
3nameo:
— METOJIbI BBEJCHHUS JIETUPYIOIUX MUKPOIIPUMECEN B MOHOKPHUCTAJLIIBL,
— OCHOBHBIE BUJIbI CTPYKTYP U IPOLIECCOB B KPUCTAJUIM3ALMOHHBIX Cpelax.
Ymemn:
— KOHCTPYHPOBATh CTPYKTYPY M COCTaB JIETUPOBAHHBIX MOHOKPHCTAJIIOB;
— AHAJIM3UPOBATH MPOLECCHI, MPOXOAIINE B KPUCTATUIN3AMOHHBIX CPENax;
— TPOEKTHPOBATH JOTUCTUKY IMUTAHUS PACTYIIETO MOHOKPHUCTAILIA,;
Braoemy:
— HaBBIKAMHU KOHCTPYMPOBAHUS JIETUPOBAHHBIX MOHOKPHUCTAJIIOB;
— HaBBIKAMHU aHAJIN3a CTPYKTYP U MPOLECCOB B KPUCTAUIN3ALIMOHHBIX Cpeax.
3. Kparkoe conep:kanue 1MCHUTIIMHbI

1. Bunel Mukponpumeceil B MOHOKpHUCTaJUIaX. JIMCKpeTHbIE YPOBHHM YHMCTOTBI MHUKpOIpHUMecei
KPUCTAJIJIOB KaK BaKHEUILINI KPUTEPUI OLIEHKH UX KauyecTBa.

2. PaBHOBecHBII  KOP(MGUIIMEHT  paclpeleNeHuss MHUKpPOINpHUMeced B CHCTEME  KpHCTall-
KPUCTAJNIN3aLMOHHAs CPENa.

3. HepaBHoBecHbI KOI(D(UIMEHT paclpeneneHuss MHUKpPONpUMEceid B  CHCTEME  KPHUCTalI-
KPUCTAJNIN3ALMOHHAs cpefa. BbIBOI 3aBHCHUMOCTH MEKIY PaBHOBECHBIM M HEPAaBHOBECHBIM
Koa¢duLreHTa pacpeeIeHns MUKPOIIpUMecel B CCTeMe KpUCTAII-KpUCTaNIM3allMOHHAs cpefa.

4. JluHaMuKa TPUMECHOTO COCTaBa KpHCTalsla PacTyLIEro B OrPAaHMYEHHON KpUCTAJUIM3AIlMOHHOMN
cpele C 3amacoM KpPHUCTAUIM3YEMOrO BEIIEeCTBAa. 3aBUCHMOCTh MPEIEIbHON KPHUCTAUIM3ALMOHHON
701U (OTHOILIEHHE YHUCJIa MOJEW BBIPOCIIErO KPUCTAUIA K YUCIY MOJIEM KPUCTAJUIM3AllMOHHOM
Cpenpl) OT JHUCKPETHOTO YPOBHS TpeOyeMOW 4YHCTOTHI W HEPABHOBECHOTO K03 dUIHeHTa
pacrpeneseHus IpUuMecen.

5. JluHamuka THpPUMECHOr0 COCTaBa KpHUCTaJlJa PacTyIIEro B OrPaHMYEHHOW KPUCTAJIM3aLMOHHON
cpeae 0e3 3amaca KpUCTAUIM3YeMOI'O BEIIECTBA. 3aBHCHMOCTh MPEENbHONW KPUCTATU3AIMOHHON
701U (OTHOIIEHHE YHUCJIa MOJEM BBIPOCIIEIO KPUCTAUIA K YUCIY MOJIEM KPUCTAJUIM3Al[MOHHOM
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10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.
24,

25.

Cpenbsl) OT IUCKPETHOTO YPOBHS TpeOyeMod YHCTOTHI W HEPaBHOBECHOTO Kod(]duimenrta
pacnpenenenus npumeceil. Ypasuenue llleitna-IIpanna.

Kpucrannoxumuieckoe KOHCTPYHpPOBAHHME JIETMPOBAHHBIX MOHOKpHUCTAIOB. KomneHcupyroniue
neratopel. JlernpoBaHHbIE MOHOKPUCTAUIBl C  YHOPSAJOYEHHBIMM W Pa3ynopsA0YeHHBIMU
MO/IpEIIETKAMH.

Buibl rOMOr€HHBIX KpUCTAUIM3ALMOHHBIX CPEI.

Bunbl rereporeHHbIX KpUCTAUIM3ALMOHHBIX CpeJ M MX MPEUMYIIECTBO I10 OTHOIIEHUIO K
TOMOTEHHBIM.

Buibl KOHBEKTUBHOI'O MacCONEPEHOCA B KPUCTAIIM3ALMOHHBIX CPEax.

I'paBuTaLIMOHHAs TEIIOBAsi KOHBEKIUS B KPUCTAILTM3AMOHHBIX cpenax. Kpurepuu Penes, I'pacroga
u [IpanaTiis, xapakTepu3yronme 3TOT BUJI KOHBEKLIHH.

I'paBuTaniuoHHass  KOHLEHTPAalMOHHAs  KOHBEKLUS B  KPUCTAUIM3ALMOHHBIX  Cpelax.
Konuentpaunonnsie kputepuu Penesi, I'pacroda u Ilpanarns, xapakrepusymoliue 5TOT BHJ
KOHBEKIIMH.

TepMmokanwispHas KOHBEKIMS B KPHUCTAUIM3ALMOHHBIX cpenax. Kpurepuit MapaHronu,
XapaKTEepU3YIOIIUHA 3TOT BUJl KOHBEKIINU.

KoHueHTpanoHHO-KanWuIsIpHasi KOHBEKIUS B KPUCTAJUIM3ALMOHHBIX cpefax. KoHIeHTpalmoHHbIN
Kputepuil MapaHIroHH, XapaKTepU3YIOIIMM 3TOT BUJL KOHBEKIUU.

B3anmMopeiicTBre pa3nuyHbIX BUJOB KOHBEKIIMU B KPUCTAJUIM3ALUOHHBIX CPEIAX.

BoipanuBanue MOHOKPHUCTANIOB B TeliIX Kak MPUMEp METOJa BbIPAIlMBAHUS MOHOKPHUCTAILJIOB CO
CJIOKHOH (HE MPUMHUTHBHOMN ) TOMOJIOTHEH KPUCTAJUIM3AIIMOHHBIX CPE/.

Meton IDKK (map-kuakocTb-KpucTal) Kak MpUMEP METO/a BbIPAIlMBAHHS MOHOKPHCTAJUIOB CO
CJIOKHOH (HE MPUMHUTHBHOMN ) TOMOJIOTHEH KPUCTAJUIM3AIIMOHHBIX CPE/I.

[IpencraBieHure TOMOJIOTMHM KPUCTAUIM3ALIMOHHBIX Cpel C IOMOIIbI0 IpadoB. YHUBEpCAIbHOE
KOJMpoOBaHue rpagos.

MeTto BbIpalMBaHus MOHOKPHCTAJUIOB B pacTBOpax B YCIIOBUSX TEMIIEPATYpPHOIO Iepemnana Kak
IpUMep METOJa BBIPAIIMBAHUS MOHOKPUCTAJIOB CO CIOXKHOM (HE MPUMHUTHUBHOI) TOMOJOTHEH
KPUCTAJUIM3aMOHHBIX cpea. [lpencraBneHune 5TOW TOMONOTMHM € MOMOMIBIO Tpada. Bapuantsr
(cioco0BI) ATOrO METO/IA.

MeTtoa BbIpallliBaHHWsS MOHOKPUCTAJIJIOB B PACTBOpPAaX B YCJIOBUSAX MCIApEHUs] PACTBOPUTENS Kak
IpUMEp METOJAa BbIpAIlMBAaHUSI MOHOKPHCTAJIOB CO CJIOKHOM (HE HPUMUTHUBHON) TOIOJIOTHEH
KpUCTAINIM3alMOHHbIX cpef. llpencraBienue sToil Tomosiormu ¢ momoulblo rpada. BapuanTsl
(cIoco0BI) ATOTO METO/IA.

MeTto/ BbIpaliBaHUsl MOHOKPUCTAJIJIOB B pacTBOpax 0e3 3amaca KpUCTAJUIM3YEMOT0 BEILIECTBA Kak
npumep MeToaa BbIpalllUBaHUs MOHOKPHCTAJIJIOB c IPUMHUTUBHON TOTOJIOTHEN
KpUCTAINIM3alMOHHbIX cpefl. IlpencraBnenue 3Toil Tomosnoruu ¢ momomibio rpada. BapuanTsl
(crtocoObI) ATOr0 MeTo/a: CHOHTaHHAas KPHCTANIM3alMs B pacTBOpe-paciulaBe, KpUCTALIM3alMs B
pacTBope-pacIuIaBe ¢ JOKaJIbHOM 00JIaCThIO OXJIaKICHUS KOHTEHHEpa.

Metoa BbIpallliBaHUsI MOHOKPHCTAJIOB HMCHApEHHEM pPACTBOPHUTENS B YCIOBMAX UG y3MOHHOM
«KOHBEKIUI.

Meton BbIpallMBaHHWs MOHOKPHUCTANIOB MCIIAPEHUEM pPACTBOPHUTENS B YCIOBUSAX KOHBEKIUHU
MapaHnronu.

MeToa 30HHOHM KpUCTaJUTM3allii B pacTBOpe-paciuiase. I'pad Tomonoruu sToro Metoaa.
BoipamuBanue MoHOKpucTamioB MeTtogoM Yoxpanbckoro. ['pad Ttomomormm »storo wmerona.
BapuanTsl (c1oco0bI) 3TOr0 METO1a.

JlaGoparopHble paboThl. BelpaniyBaniue MOHOKPUCTAJIJIOB M3 PacIllaBOB, PacTBOPOB-PACIUIaBOB U
BOJHBIX PaCTBOPOB.

4. O0beM y4eOHOH TUCHHUILINHBI.

} Bcero

Brpt yueOHoit padoTI 3au. ex. Ak, Jac. AcTtp. yac.
O0umas TPyA10eMKOCTh M CHUILIHHBI 110 Y4eOHOMY 3 108
IJIAHY 81
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KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,8 64 48

Jlexumnm (Jlek) 0,9 32 24
JlaGopatopusie 3ausTus (JI3) 0,9 32 24
ITpaktuueckue 3ausatus (113) - - -
CamocrosTesannast padora (CP): 0,2 8 6
CaMOCTOSATEIHbHOE U3YYCHHE PA3JICIIOB JUCIIUILIINHBI 0,2 8 6
Buabl KOHTpOJIA:

JK3aMeH 1 36 27
KonrakTHas paboTa — MpOMEeKyTOUHAsI 0.4 03
aTTecranus

IToAroToBKA K K3aMEHY. 35.6 26,7

AHHOTaNUsA padoyeid MPOrpaMMbl JUCUUILIIMHBI
«XuMHYeCKAs] TEXHOJIOTUSI TOHKOIJIEHOYHBIX ITeTePOCTPYKTYP»
1 Heap qucuumiuHbl — cOPpMUPOBATH y CTYIEHTOB OakallaBpuaTa MpeAcTaBiIeHUE O TOM, KaK Ha

ocHOBe (DyHIAMEHTAIbHON (PHU3UKO-XMMHUYECKOH HH(POPMAIIUM OCYIIECTBIISIETCS BBIOOD TEXHOJIOTUU H
OTIPENIeNIAIOTCA KOHKPETHBIE TEXHOJIOTHYECKHE PEKUMBI; KAKMM 00pa3oM OCYIIECTBISIETCS ONEepaTUBHBIN
KOHTPOJIb 32 KaYe€CTBOM TOJIYYaeMBIX MAaTEPHUAIOB U M3/EJHIi; KaKOBa JOJDKHA OBITH MOCIENOBATEIBHOCTD
NeicTBUM NpH pa3pabOTKe TEXHOJIOTHMH HOBBIX MHOIOKOMIIOHEHTHBIX T€TepO(asHbIX CTPYKTYD.

2 B pesyabTare n3y4eHHs JMCUUILIHHBI 00y4AIOMINICH 10JI2KEeH:
O6ﬂa0amb CJIGIIYIOHII/IMI/I KOMIICTCHIIUAMU U I/IHZ[I/IKaTopaMI/I X JOCTHUXCHUS:
TIK-1.1; [IK-1.2; [IK-1.3; TIK-5.1; [IK-5.2; T[IK-5.3; IIK-6.2; [IK-6.3; IIK-6.1

3name:

TepMoauHAMUYECKUE ACTIEKTHl TEXHOJOTHH IUICHOYHBIX CTPYKTYpP Ha OCHOBE HEOPTaHHYECKUX H
OPraHUYECKUX XUMHUECKUX COCTMHECHUI

Teopernyeckne acreKThl COTJIacOBaHMSI TOJIIMH PA3IMYHBIX (DYHKIIMOHAIBHBIX CJIOEB MIPH CO3TaHUU
MHOTOCIIOMHBIX CBETOM3IYUAIONINX JUOJHBIX CTPYKTYP Ha OCHOBE OPTaHMYSCKUX COCIMHCHHIMA
3aKoHOMEPHOCTH (OpPMHUPOBAHUS COOCTBEHHBIX M MIPUMECHBIX TOYEYHBIX Je(DEKTOB NPH MOTYICHHUH
TUICHOYHBIX CTPYKTYP Pa3IMYHBIMHA METOIaMU

Ocobennoctu (popMUpOBaHUS TEPEXOIAHBIX CJIOEB TMPHU TOJYYCHHH MHOTOCIOWHBIX TJIEHOYHBIX
CTPYKTYp OCHOBE HEOPTaHUYECKHUX U OPraHMUYECKHUX COEIWHEHUHN Ui MPOM3BOACTBA MPUOOPOB
JIIEKTPOHUKH.

OCHOBHBIE HEOPTAHUYECKUE MATEPUAIIbl U WHINBUIYAIbHBIC BEIIECTBA, KOTOPHIC HCIIOIB3YIOTCS JIJIS
MOJTyYEHUs] aKTUBHBIX U MACCUBHBIX CIIOEB COBPEMEHHBIX TeTepo(da3HbIX MICHOYHBIX CTPYKTYP IS
prOOPOB AIIEKTPOHUKH PA3TUIHOTO HA3HAYCHUS.

CriocoObl TIOJIY4EeHHSI OTIEIBHBIX CJIOEB W MHOTOCJIOWHBIX TeTepoda3HbIX CTPYKTYp C 3apaHee
3alaHHBIMA  (PYHKIIMOHATBHBIMU XapaKTePUCTUKAMH JJIsi MPUOOPOB SIEKTPOHUKH PA3TUIHOTO
HA3HAYCHMSI.

Ymemes:

Breibupates MeTonbl (GOpMHpPOBAHHS OTIEIBHBIX CIOEB TOHKOIUIEHOUHBIX CTPYKTYP C 3aJaHHBIM
TUTIOM Y KOHIIEHTpAIMel TOUeYHBIX JeEKTOB.

PaccunteiBaTh TOMMMHBI (DYHKIIMOHAIBHBIX CJIOEB MHOTOCIIOWHOW CBETOM3IIYYAIOIICH JIHOIHOM
CTPYKTYPBI HA OCHOBE OPraHUYECKUX COCTUHEHUM.

AHanu3upoBaTh WH(OPMALIMIO M HA €€ OCHOBE OCYIIECTBISTH BHIOOP MaTepUANOB ISl CO3AaHUS
AKTUBHBIX M TIACCHBHBIX CJIIOEB COBPEMEHHBIX TeTepo(da3HbIX IUICHOYHBIX CTPYKTYp ISl IPUOOpPOB
ANIEKTPOHHUKHU PA3TUIHOTO Ha3HAYCHHUSI.

CrocoObl TIOJTY4EeHHSI OTIEIBHBIX CJIO€B W MHOTOCIOWHBIX TreTepodasHbIX CTPYKTYyp C 3apaHee
3alaHHBIMA  (PYHKIIMOHATBHBIMU XapaKTePUCTHKAMH JJIsi MPUOOPOB DSIEKTPOHUKH Pa3TUIHOTO
Ha3HaYEeHUSL.

Braoemo:

CoBpeMeHHBIMH CHIOCOOAMHM  TMOJYYEHUs OTAEIbHBIX CJIOEB M MHOTOCIOWHBIX TreTepodasHbIX
CTPYKTYp C 3apaHee 3aJaHHbIMH (PYHKIHMOHAIbHBIMU XapaKTepUCTHKAMHU Ui TpuOOpoB
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AJIEKTPOHMKU PA3JIMYHOIO Ha3HAYCHMUS.

— CrnocobaMu coO31aHUS W HWCHOJB30BAHUS OCHOBHBIX JJIEMEHTOB JJIEKTPOBAKYYMHBIX MPHUOOPOB
(momorpeBarerneii, KaToJ0B, TETTEPOB)

— MeronamMu pacyera XapaKTEPUCTHK IIEPEXOAHBIX CJIOEB MHOTOCIOWHBIX CTPYKTYp Ha OCHOBE
HEOPraHMYECKUX U OPraHMYECKUX COSAMHEHUH U1 TPUOOPOB AIIEKTPOHHUKH.

3 Kpartkoe conep:kanue JMCHUILTHHBI

Pa3znes 1. O0mme BONpPoOChHI TEXHOJIOTUM reTepoda3HbIX CTPYKTYP

1.1.  Knaccudukamuss  rerepodasubix  cTpykryp. IloHarue  rerepodaszHoil  CTPYKTYpBHI
Knaccugukanus rerepodasHbIX CTPYKTyp IO pa3jM4yHBIM. INPU3HAKaM - Pa3MEPHOCTb, CIOUCTOCTb,
KOJINYECTBO HCIIOJIb3YeMbIX (a3, arperaTHOE U CTPYKTYPHOE COCTOSIHUE OTJENIbHBIE CJIOEB TeTepodasHbIX
CTPYKTYP.

1.2. O6umwmii moxxox K aHamu3y (U3MKO-XMMUYECKUH JAaHHBIX O CHUCTEMaX, HCIOJb3YeMbBIX MpU
pa3paboTKe TEXHOJIOIMH TeTepodasHbIX CTPYKTYp (Ha MpUMEpEe OCHOBHBIX XUMHMUYECKUX COEIMHEHUH,
UCIIOJIb3YEMBIX B COBPEMEHHONW MUKPOIJIEKTPOHUKE).

1.3.  ®Du3MKO-XMMHUYECKHE  CBOMCTBA  KPEMHHMS M  repmaHus. TE€XHOJIOrMM  MOHO-
HOJUKPUCTAIUIMYECKOIO M aMOppHOro KpPEeMHHUS U TepMaHMsl JI Ppa3IUYHbIX THUIIOB YCTPOMNCTB.
HomeHnknatypa 1 XapakTepUCTUKU MPOMBIIUIEHHBIX MOHOKPHCTAJIIIOB.

1.4. dazopsle paBHOBecus B cucTemax A3-B°. XapakrepucTuka GU3HIeCKuX, SMeKTPOYUNIECKHX, H
OITO3JIEKTPUYECKUX CBOWCTB XUMHUYECKUX coeauHeHui Tuma A3BS. TexHonorus MOHOKPUCTAIIOB
coenunenuit A®B® u TBepIBbIX pacTBOPOB Ha MX 0cHOBe. HOMEHKIATypa U XapaKTepPUCTHKH IIPOMBIILIEHHBIX
MOHOKPHCTAJIJIOB.

1.5. dazoBsle paBHOBecus B cuctemax A2-BP. Xapakrepucruka Gusnueckux, >1eKTpopU3NIECKHX, 1
ONTODNEKTPUYECKUX CBOMCTB XMMHUECKUX coeanHenuii Tumna AZBE,

1.6. Xapakrepuctuka GU3NKO-XUMHUYECKIX, PU3UUECKUX U IIEKTPOPUINIESCKAX CBOHCTB HEKOTOPHIX
MaTepHaoB, I[IUPOKO HCIOJIb3YEMbIX IPU U3rOTOBJICHUM IIACCUBHBIX 3JIEMEHTOB B TEXHOJIOTHSX
FeTePOCTPYKTYP: METAJUIbI, OKCUJIbI, HUTPUIBL.

1.7. Kunkue kpucramisl. Kilaccuduxanms, OCHOBHbIE XapaKTEPUCTHKH, METOABI TOJIy4EHHUSL.

1.8. TexHonorust HeEOpraHudeckux JTIOMHUHOPOPOB. Kinaccupukaus moMuHOPOPOB MO pa3IMIHBIM
npusHakaM. OCHOBHBIE KJIACChl XMMHMYECKHX COECIUHEHUH, MCIIONB3YEMBIX JUIsl CUHTE3a HEOPraHWYEeCKHX
JTOMUHO(POpOB. TeXHOJOrMM CHHTE3a HEOPraHMYEeCKHX JTIOMUHO(POpOB. B3auMocBs3bp MeXAy yCIOBUSMU
CHUHTE3a M  XapakTepucTUkamu  JtoMuHO(opoB. CrocoObl  (HOpMUPOBaHMS  TOHKOIUIEHOYHBIX
JIOMUHECIIEHTHBIX CTPYKTYp MPH Pa3INYHbIX CIIOCO0aX UX BO3OYKIEHUS.

Pa3nea 2. TexHoJiorust JIMHEeHBIX rerepodasHbIX CTPYKTYP

2.1. TexHonorust uHTEerpanbHeIx cxem. Knaccuduxanuu unterpanphbix cxem (MC) mo paznuyasiM
npu3HakaM. TexHonorust noaynpoBoHUKOBBIX VIC Ha ocHoBe Si. TeXHOIOTUS W3rOTOBJIEHUS IJIACTUH IS
NC u3 monokpucraminyeckoi Oynu. OU3NKO-XUMHUYECKHE OCHOBBI U TEXHHMKA JIETUPOBAHUS KPEMHHUEBBIX
mukpocxeM. dazoBble paBHOBeCcHs W KHHETHKa rerepodasHbix mporeccoB B cucteme Si-O. TexHormorus
JTURJIEKTPUYECKUX TOKPBITUNM Ha OCHOBE OKCHA0B KpeMmHMs. Doronurtorpadus. Tpasnenune. OcoOEHHOCTH
texHosoru MC Ha ocHoBe GaAs. OCHOBHBIE THIIBI CTPYKTYP aKTUBHBIX 3JIEMEHTOB, MCIIOJIb3YyEMbIX IPU
cosmanun  UC:  nuddysuoHHO-TUIaHapHAs ~ CTPYKTypa,  SHUTAKCHAIbHO-IUIAHApHAash  CTPYKTYpa,
ONHTaKCHAIBHO-IIAHAPHAS. CTPYKTYPAa CO CKPBITBIM CJIOEM, CTPYKTypa C AMDIEKTPUUECKON H30JIALUEH,
W30IJIaHApHasl CTPYKTypa, MOJMIUIaHAapHas cTpykrypa, MJIII cTpykTypa, OnuTakcHanbHO-TUIAHAPHBIN
TpaH3uctop ¢ auogoM [IloTTku, CTpykTypa ¢ HWHKEKIMOHHO-UHTETPAIBHOM JIOTUKOM TexHosorus
ruOpuHbIx MC. TexHOomI0rus TOACTOMIEHOYHBIX MUKPOCXEM.

2.3. Texuomorusi mnpuOOPOB BOCIPOM3BEACHHS U300pakeHus. [loHsTHe 1BeTa, AMarpamma
LIBETHOCTH, LIBETOBbIE M3MepeHus, L{BeroBas cuctema MKO. OCHOBHBIE CHCTEMBI NPENCTABICHUS LIBETA,
aHaJIOroBoe U LU(POBOE MpeACTaBIeHNE [[BeTa. TEXHOJIOIHsI aKTUBHOTO KHUAKOKPUCTAINTMYECKOM TuCIIes
C TPaH3UCTOPHOM Marpuiuedl Ha ocHoBe Si. TOmoJOrus aKTMBHOTO >KUIAKOKPUCTAJUIMYECKOTO JMCIUIES.
®dazoBpie paBHOBecust B cucteme Si-H. OcoOeHHOCTH TIONY4YeHHS TOHKHX CIIOEB aMOp(HOTo
HE(QOTOUYBCTBUTENBHOIO KpeMHHs. DopMUpOBaHME TPAH3UCTOPHOM MaTpuibl. MozenupoBaHue H
OCOOCHHOCTH  TEXHOJIOTUM  TOHKOIUIEHOYHBIX  HEOpPraHWYecKuX  cBeTouiabTpoB.  OcobOeHHOCTH
doronmurorpadus mpo3payHbIX MPoBOASMUX MOKPBITHH In203-SnO2. TexHOMOTHS STEKTPOHHO-TYUYEBBIX
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TpyOoK. TexHoorusi BaKyyMHOTo (DIyOpecleHTHOro mauciuies. TeXHOIOTus IUIa3MEHHOH ITaHeNH.
TexHOJIOTHsI 3IEKTPOCMAaYNBAOILIETO TUCILIES.

2.4. Opranunueckas 3JIEKTPOJIOMUHECLIEHLIUSL. OcHoOBHbIE KJIACCBI OPraHU4YeCKHUX
JIOMUHECIUPYIOMIHNX CTPYKTYp. Ocobennoctu Mexann3MoB momuHectennuu OJIC. Teopetuueckas Moaensb
OpPraHUYECKUX CBETOM3IYHYAIOUIMX TUOJ0B. MeToauka moadopa MaTepualoB Ui CO3AaHus rerepodazHoit
OJIC. TexHonoruss OpPraHUYECKOro 3JIEKTPOIOMUHECHUPYIOLIEro AUCIUIeA. TEeXHOJIOrHs IMOJIMMEPHOIO
IEKTPOIOMUHECIIUPYIOILETO TUACILIES.

2.5. TexHonmorusi JHHEHHBIX TeTepoda3HbIX CTPYKTyp Ha MpuMepe MpUOOpPOB mepenadu
N300paKCHHUS.

TexHosorus BUAMKOHOB MAJIs IEpeladd LBETHOI'O TEIEBU3MOHHOIO H300paxkeHus. TexHomorus
MaTpUYHBIX MPUOOPOB ¢ 3apsa0Boil cBsA3bi0 (CCD MaTpulibl): TOMOJIOTHS, MPUHIUNI JCHCTBHS, OCHOBHBIE
XapakTepuCTHKH. TexHomorust (OTOUyBCTBUTENBHBIX CTPYKTYp Ha ocHOBe MaTpuiiel KMOII Tpan3uctopos:
TONOJIOTHS,, NPUHIUN JCHCTBUSA, CpPAaBHUTEIIbHbIE XapaKTepUCTUKU. [IpocTpaHCTBEHHO-BpEMEHHBIE
MonyJATOpbI cBeTa. HasHaueHue u npuHuun aerctBus ocHOBHBIX TuioB [IBMC. TexHonorus marepuanon
I8 U3rOTOBJIEHUS  akTUBHOM  cTpykTypsl [IBMC. TexHomoruss mnpocTpaHCTBEHHO-BPEMEHHOIO
npeoOpaszoBaresns cBera (U1 BUIMMOIO MAa30Ha) HA OCHOBE MOJMKPUCTAIUIMYECKOTO Cylbduaa KaaMus.
TexHomorust  ANEKTPOCTATUYECKOTO  MPOEKIMOHHOTO  JUCIUIes Ha  OCHOBE  JedOpMHUPYEMBIX
MUKpPO3EpKaJIbHBIX YCTPOUCTB.

Paspnen 3. TexHosnorusi 00beMHBIX rerepo(pa3zHbIX CTPYKTYP Ha MPUMepe KepaMHuYeCKUX
MHIIEHEH 1V MATHETPOHHOI0 M 3JIEKTPOHHO-IY4Y€BOI0 PACHblICHUA

XapakTepucTuka KEepaMMYE€CKMX MHUIIEHEH I MarHeTpOHHOrO U 3JIEKTPOHHO-ITYYEBOTO
pactbuteHus. [uarpamma OmmmHrxema Uit cucteMbl Zn-O-S. TexHOIOTHS —MOKpPOTO JIESTHPOBAHUS
cynbduaa 1UuHKAa HoHaMu  TepOus. TexHoJorus  BBHICOKOTEMIIEPATYPHOTO  IPECCOBAHUA  MpHU
KOHTPOJINPYEMOM XUMHUYECKOM IOTEHIMAIE OJHOIO M3 KOMIIOHEHTOB. TEXHOJIOTMsS AaKTUBALIMOHHOIO
oTxura no meroay Ban-/[oopHa.

4 O0bem y4eOHOH TUCHUIINHBI

Bcero
Bupt yuebroi pabots: 3au. en. AKk. yac. Actp. yac.

OO0mas TpyA0eMKOCTh JMCHUILIUHBI 110 Y4eOHOMY

3 108
ILUIAHY 81
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,8 64 48
Jlexumn (Jlek) 0,9 32 24
JlaGopatopusie 3ansTus (JI3) 0,9 32 24
[Ipaktuueckue 3anstus (I113) - - -
CamocrositeanHnas padora (CP): 0,2 8 6
CaMOCTOSATEIbHOE U3YICHHE PA3JICIIOB JUCIHILITNHBI 0,2 8 6
Buabl KOHTpOJIA:
IK3aMeH 1 36 27
KonTakTHas paboTta — mpoMexyTouHast 0.4 0.3
aTTecTauus
[ToaroToBKa K 9K3aMeHy. 35.6 26,7

AHHOTanus pado4ye NPOrpaMMsbl 1M CHHUILJIMHBI
«XuMnueckasi TEXHOJIOTUsl IOBEJIMPHBIX MAaTEPHAJIOB»

1 Heap AUCHUIIMHBI — O3HAKOMJIEHUE CTYACHTOB C PAa3JINYHBIMA XMMHYECKHUMH TEXHOJIOTHSMHU B
o0yactu paboThl C IPUPOIHBIMU M UCKYCCTBEHHBIMU IOBEJIMPHBIMU KaMHSIMH - MEXaHHUECKOH 00paboTKOii,
MOJIU(PHUIIMPOBAHUEM CBOUCTB (00JIarOpaXMBaHUEM), POCTOM HMCKYCCTBEHHBIX KPHUCTAJUIOB U TE€XHOJOTHEH
IOBEIMPHOTO IIPOU3BO/ICTBA.

2 B pe3yjbraTe H3y4YeHUs] AUCHMILIMHBI 00y4ar0MiiCs J0JIKEH:
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Obaaoamse CleqyOMUMA KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHIKCHUS:

IIK-1.1; [IK-1.2; IIK-1.3; [IK-5.1; IIK-5.2; IIK-5.3; IIK-6.2; IIK-6.3, IIK-6.1

3uamo:

- OU3UKO-XMMHUYECKUE AaCIEKThl COBPEMEHHBIX TEXHOJIOTUH MEXaHH4YeCKOH 00paOOTKH IOBETHUPHBIX
KaMHEW 1 MaTepuasoB.

- Meronbl MOAM(UIMPOBAHUS CBOWCTB MPHUPOAHBIX M HCKYCCTBEHHBIX IOBEIIMPHBIX KaMHEW u
MaTepUaoB.

- OCOOEHHOCTH TEXHOJOTMH OO0JIaropakMBaHUsI MPUPOJHBIX OBEIUPHBIX KaMHEH XMMHYECKUMHU
METOJaMHU.

Ymemos:

- PazpabarbiBaTh TEXHOJIOTMYECKHE CXEMbl OOpaOOTKM IOBEIMPHBIX KaMHEW € y4eToM (U3HKO-
XUMHYECKHX AacCIeKTOB IpoIecca.

- Ocy1ecTBIsATh KOHTPOJIb KAYeCTBa MOTy4aeMON IPOAYKIUN

- BBIMONHATE TPOCTHIC OTIEPAIUH 110 IOBETUPHOMY ITPOU3BOJICTRY.

-MonudumnupoBars (obaropakuBaTh) CBOMCTBA (I[BET, KA4€CTBO M JpP. CBOMCTBA) NMPUPOIHBIX U
HCKYCCTBCHHBIX IOBEIIMPHBIX KAMHEW M MaTEPHAJIOB C HMCIIOIH30BAaHHMEM COBPEMEHHBIX METOJOB, a TaKKe
npeJiaraTh HOBbIE MEPCIEKTUBHBIE METO/IBI.

Bnaoemo:

- HaBbikoM oGnaropaxxuBaHus IOBETHPHBIX KaMHEH.

3 Kparkoe coaepxxanune JUCHUIIIHMHBI

Pa3nea 1. TexnoJsiorusi 06padoTku
1. Bsenenue. OmpeneneHue MPUPOTHBIX U CHUHTETHUECKHUX HOBEIMPHBIX KPUCTAIJIOB U MAaTEpHAJIOB.
CoBpeMeHHast TEXHOJIOTMYECKasi, T'e€MMOJIOTHYECKas knaccupukanmun w np. llemm w  3amaum
KpUCTAII000paboTK. OCHOBHBIE TIOHATHUS.
2. CTepeosoTHYECKUN OCMOTP CBIPbS, METOJBI COPTUPOBKHM U pa3MeTKH ChIpbsi. (OCHOBHBIE
TEXHOJIOTHYECKHE MTPUEMBI.
3. ®usnueckuil CMBICI MPOIECCOB NMUIM(OBAHUS U MOJUPOBAHUS, IOHIATHE CTPYKTYPHO-HAPYIICHHOTO
cnost (CHC), meroas! BeisiBinenus u uzydenus CHC. daktopsl, Biusttonue Ha napametpsl CHC.
4. CwmazsiBarome-oxaaxaaroniue Kugakoctu. Poirb COX u e€ xumudeckoil mpUpoabl B MpoIeccax
nurdoBanus. Bmusane COX Ha ckopocTh NUTH(OBAHUS U TapaMeTPhl MITH(GOBAHUS.
5. Ilpomecc orpanenus. KommbioTepHO€ MOJETUPOBAHUE OTPAHKH C YYETOM ONTUYECKHX ¢
MEXaHMUYECKUX CBOWCTB 00pabaThiBaeMOro MaTepHara.
6. KonTpoap kauecTBa 00pabOTKH, OCHOBHBIE METOIBI 1 OCOOCHHOCTH.
7. OcoOeHHOCTH OpraHu3alliy MPEINpUsITHIA M0 00pabOTKe M MPOHM3BOJACTBY IOBEIHPHBIX KaMHEU U
MaTepuayioB. TexHuka 0€30MacCHOCTH U YTUIIU3AIUSI XUMHUYECKUX OTX0JI0B TPOU3BOICTBA.

Pa3nea 2. TexnoJsiorus 06,1aropakuBaHusl.
1. Bsenmenme. Ompenenenne oOnaropakuBanus. llenm u 3amaun. Meroasl o00aropaxuBaHus,
ob6opynoBanue. [Ipasuna CIBJO oTHOCHTENBHO 00,1arOpOKEHHBIX IOBETUPHBIX KAMHEH.
2. OrmpeneneHue Ka4eCTBEHHBIX XapPaKTEPUCTHK MPUPOIAHBIX KpucTawioB. [loHATHE O COPTHOCTH U
KpUTEpUU BBIJENIEHUs COpTOB MaTepuainoB. Kmaccuduxamus aeQexkToB B MPUPOAHBIX FOBEIHPHBIX
KpHUCTaJUIax.
3. Ompenenenue IBETOBBIX XapaKTEPUCTHK IOBEIUPHBIX KpUCTaioB. [loHsATHE O IBeTe, Kak O
¢duzmdeckoM cBolicTBe Marepuana. [loHsTHe 0 XpoMOGMOPHBIX IEHTPAX, JOKATU3AMMUSI XPOMODOPHBIX
npuMeceld, METOAbI OMpeaeNieHuss XpOMO(MOPHBIX IIEHTPOB, MUKPOXUMHUYECKHX aHanu3. OmpeneneHue
[[BETa FOBEJIUPHBIX KPUCTAJUIOB 110 CHUCTEME OIEHKH I[BeTa, pa3paboTaHHON ['eMMmomornueckum
uHctutyroM Amepuku (GIA) ¢ momMolpo KOMITIEKTa IBETHBIX 3TasionoB GIA GemSet.
4. Ousznveckue METOJbl O00JaropakuBaHUs. YCJIOBHsS TPOBEIACHUS TPOILECCOB, OIMPEALISIONINe
0coOeHHOCTH MeToAoB. TepmooOpaborka, HPHT, HTLP, oGmydenue, MeToq MOHHON HMMILIAaHTAIIUH,
METO]T MOHHOTO TIepEeMETITHBAHMS
5.  Xumuueckue MeETOIbI OO0JaropakMBaHUsS. YCIOBUS TPOBEACHUS MPOIECCOB, OMPEACISIONINE
0COOEHHOCTH METOJIOB. XUMHUYECKOE KpaIlleHHE.
6. DUBHKO-XMMHYECKHE METOAbl MOAUDHUIMPOBAHHUS CBONCTB MPUPOIAHBIX MOHOKPHUCTAJIOB.
Tepmoauddysus, nponurka, UMIperHupoBanue, 1ud@y3us U3 razoBoii cpeibl
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7. ObnaropaxuBaHUE TMPUPOJHBIX MOHOKPUCTAIIOB. DU3NKO-XMMUYECKHE OCHOBBI MOIU(UIIMPOBAHUS
CBOWCTB MPUPOAHBIX MOHOKPUCTAIUIOB. MOIU(GUIMPOBAHNE KAYECTBEHHBIX M LBETOBBIX XapaKTEPUCTUK
JParoleHHbIX KamHed (anMa3s, candup, U3ymMpyn U Jp.), peKOHCTpykuusa. PeHTabenbHOCTH mporecca
o01aropaKxuBaHusl.

Pa3zpnesn 3. TexHoJsiorusi AparoueHHbIX MOHOKPHCTAJJIOB
1. Bsenenwue. llenu m 3amaum pocTa AParolieHHBIX MOHOKPUCTAUIOB. MoOJENIMpPOBAHUE MPUPOIHBIX
MPOIIECCOB KPUCTAIIOO0pa30BaHUs. DKCIIEPUMEHTAIbHAS U TEXHUYECKass MUHEPAIOTHSI.
2. PacmmaBHbIE METOJBI POCTa IOBEIHMPHBIX MOHOKPHUCTA/UIOB. YCIIOBHS, OCOOECHHOCTH, (DU3XUMUS
MPOIIECCOB, aIMapaTypa U OCHACTKA.
3. PacrtBOp-pacmiaBHble METOABI pOCTa. Y CIOBUS, OCOOCHHOCTH, (PU3XUMHUS MPOIIECCOB, anmaparypa u
ocHacTka. OCOOEHHOCTH MacCONepeHoca B pacijiaBax.
4. TuapoTrepMmalibHbIE METOJBI POCTa. Y CIIOBUS, OCOOCHHOCTH, (DU3XUMHSI IPOIIECCOB M 000PYIOBaHUE
JUTSl TUJIPOTEPMAJILHOTO TIpoliecca. AKTUBATOPHI pacTBOPa M UX POJIb B MPOIIECCE POCTA.
5. XuMuHuecKkre METOAbl CHHTE3a IOBEIUPHBIX MAaTepUaIOB (Ha MpUMEpPE omayia, MajaxuTa U OUPIO3bI).
OOMeHHBIE XUMUYECKUE PeaKIUH, IPOLECcChl THApoan3a u 1p. Pons TepmoaunamMudeckux dakropos, pH,
Eh u koHIIeHTpalMK peareHTOB Ha CMEIIEHNE PABHOBECHS U CKOPOCTh CHHTE3a FOBEIUPHBIX MaTEPHUAIOB.

Pa3znen 4. TexHos10rusi 0BeJIMPHOTO NMPOU3BOACTBA
1. BBeneHue B TEXHOJOTHIO IOBEJIMPHOro IpousBoiacTBa. llenn wu 3amaum, npeamer H3y4YEHUS.
HcTopudeckue acleKkTsl FOBEIUPHOTO IIPOU3BOACTBA.
2. Merammmyeckue MaTepuaibl. YUCThIe METAIUIbI, CIIJIaBbl OJIATOPOAHBIX U HEOIArOPOTHBIX METAJIIOB.
OOmwmii 0030p CBOWCTB METAJUIOB M CIUIABOB, UX BHYTPEHHEE CTpOoeHHEe. PacTBOPUMOCTH METalIOB.
JuarpaMmbl COCTOSIHMSL CILIaBOB. JIByxX(dasHble U TpoilHble CHCTEMbl. XHUMHUYECKHE BEILECTBA
IIPUMEHSIEMbIE B FOBEJIMPHOM IIPOU3BOJICTBE.
3. OcHOBHBIE 3Tamlbl U CTaIUU TMOATOTOBUTEIBHBIX paboT. Becbl u ompenenenue Beca. [IpoOupHbIii
aHanu3 OJaropoJHBIX METAUIOB M crulaBoB. OtaeneHue meramwios. Ilpomecc miuaBku M IJIaBUIbHOE
obopynoBanue. @nrocel. TexHomoruu muThs. [Iporiecc 3aTBepaeBaHus paciliaBa.
4. TIlpokatka u BosoueHue. CymHOCTh mporecca Jedopmauun wmeramioB. CrapeHue CIUIaBOB.
Pexpucrannuzanusa. Oxucnenuve npu HarpeBe. KOHTpoOJb MOATOTOBUTENBHBIX PabOT, W3MEPUTENIbHbBIE
MHCTPYMEHTHI U NMPUOOpPHI. TeXHOIOTHs KOBKHU IOBEIMPHBIX m3aenuil. ['moka. Jlepopmanus u usmenenue
CTPYKTYphl MeTayuioB npu rudku. IIpoBosiouHornOouHble M JUCTOrMOOYHBIE paboThl. Pa3pesanue u
pacnunuBanue. OnunuBanue. TexHonorus cBepieHus U (pesepoBanus. ['paBupoBanue. BrikonoTka u
YeKaHKa. TeXHOJIOTHs XOJIOAHON JIMCTOBOM IITAMIIOBKU TpaBHIIBHBIE pACTBOPBI M TEXHOJIOTHS IpoIecca
TPaBJICHUS.
5. [Ilaiika. OcHOBHBIE MOHATHUS, TPUIION U (QuItOCHl. TeXHOIOTUU MalKU MATKUM U TBEPABIM IPUIIOEM.
CymHoOCTh TpaHyJIsuM U €€ MeToAbl. TEeXHOJOrHs BBINOJIHEHUS IWTH(PTOBBIX M 3aKJIETMOYHBIX
coequHeHmnil. Pe3pOoBbie coenuuenus. [lnndosanue u nonmuposanue. CylHOCTh MPOLECCOB, OCHOBHBIE
MOHATHUS, 00OpyJOBaHWE M MHCTpPyMeHTHl. KpareBaHue M MaTHpoBKa. MeTonibl NMOBEPXHOCTHOM
00palboTKH CIUIaBOB — OKpacka, OYMCTKa, OKCUIUPOBAaHUE U JIp.. YepHEHHE.
6. TanpBaHOTexHMKa. ['adbBaHMYECKHE TIPOLECCHI M TEXHOJOTUS TalbBAHMUECKUX MOKPBITHM.
PonupoBanue, 3ooueHue, cepebpenue. OManupoBaHue. Bunabl smaneldl M TEXHOJOTHYECKHM Ipolecc
smanupoBanusl. Makpycranus. Iloaroroska u3nenuil k 3akpenke kaMHed. Buipl onpaB ¥ TEXHOJIOTUS UX
n3rotoBieHus. KacrtoBele w maproeele omnpaBbel. KopHepoBble ompaBbl. TEXHOJOTHS 3aKpENKH
IOBETMPHBIX KaMHell. OOpaboTka u3aenuii mocne 3akpenku. [loABMKHBIE COeTUHEHHS. 3BEHBEBBIE U
mapHupHble coequHenus. ltndroBeie coennuenus. 3aMKu JUIsl FOBEIUPHBIX U3ETHIL.

4 O0beM yueOHO# JUCUMIIJIMHBI

§ Bcero
Bupt yebro# pabore! 3au. en. AKk. yac. Actp. yac.
O01mas TPyA0eMKOCTh THCHUIIJIMHBI 10 Y4eOHOMY
3 108
ILUIAHY 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,8 64 48
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Jlexuu (Jlek) 0,9 32 24
JlabopaTopusie 3ansatus (JI3) 0,9 32 24
[Tpaktuueckue 3austus (113) - - -
CamocrositesbHas padora (CP): 0,2 8 6
CaMOoCTOsATEIbHOC U3YYCHHE PA3JICIIOB JUCIIUILIIMHBI 0,2 8 6
Buabl KOHTpOJIA:

JK3aMeH 1 36 27
KonTaktHas paboTa — mpoMeKyToIHAs 0.4 03
aTTecTalus

[TonroToBKa K 9K3aMeHy. 35.6 26,7

AHHOTAaIUs padoyeil MporpaMMbl T CHHIJIHHBI
«O0opyoBaHNe U OCHOBBI IPOEKTHPOBAHUS MPeANPUATHIA 0 MPOU3BOJACTBY TEXHHYECKHX
MOHOKPHCTAJJIOB»

1. Heab OAMCUMIUIMHBI — MOATOTOBKA KOHKYPEHTOCIOCOOHBIX CIICIMAIMCTOB IS IOIpa3IeICHUI
[IEHTPOB BBICOKMX TEXHOJOTHH B 00JacTu pa3pabOTKM M TPUMEHEHHUS HOBBIX MOHOKPHCTAIMYSCKUX
MaTepHaoB

2. B pe3yabTaTe U3y4eHusi AUCHUILIMHBI CTYI€HT 10JI3KeH:

Obaaoams cleayOmUMU KOMIETCHIUSIMHA U UHAUKATOPAMH UX JIOCTHKEHUS:

VK-2.3; VK-2.5; VK-2.7; YK-2.8; [IK-1.1; I[IK-1.3; I[IK-3.1,; IIK-3.3; [IK-4.2; [1K-6.2;[IK-6.3; I[IK-6.1
3name:

— OCHOBHBIE TEPMHUHBI W TOHSATHS HEOOXOJUMBIE JUIsi MOHMMAaHHUS Kypca, OCOOCHHOCTH
MIPOU3BOJICTB U MPEIIPUATHN, paOOTAIONIMX B 0OJACTH BBHICOKMX TEXHOJOTHUH M B YACTHOCTH
B 00JIaCTH MPOU3BO/ICTBA MOHOKPHUCTAINIOB 1 MOHOKPUCTALTNYECKHUX WU3JICTUH;

— TMpaBWiIa NPOEKTUPOBAHUSA TEXHOJIOTMYECKUX, aNMapaTypHbIX U TEPCOHAIBHBIX CTPYKTYP
MIPOU3BOJICTBA MOHOKPHCTAIUIOB U MOHOKPUCTAIUTHUSCKUX H3ICITUH;

— COCTaB TEXHUYECKOIO 3aJaHUsl Ha MPOCKTHPOBAHUEC WH(PPACTPYKTYpPHI MPEANPHUSTHS,
3aHUMAFOIIUXCS POU3BOICTBOM MOHOKPHCTA/UIOB U MOHOKPHCTAJUTMUECKUX H3ICITUH;

Ymems:

— TMPOEKTHPOBaTh  TEXHOJOTHMYECKHE, ammapaTypHble W  TEPCOHAIbHBIE  CTPYKTYpBI
MTPOU3BOJICTBA MOHOKPHUCTAIIOB 1 MOHOKPUCTATMYCCKHUX U3JICIUH.
Bnaoems:
— MPaKTUYECKUMH HaBBIKAMU aHAIN3a CIOKHBIX TEXHOJIOTMUYECKUX U allllapaTypPHBIX CUCTEM.

3. KpaTkoe coaep:kaHue TUCHUILINHBI

1. Tlonatus: «IpennpusTUe», <«IPOU3BOJICTBOY», «TEXHOJOTHUYECKAs] JMHHUSI», «YCTAaHOBKAY,
«CHUCTEMa YCTAaHOBKMY», «OJIOK CHCTEMBI», <OJEMEHT CHUCTEMBI», «y3ed cucteMbl». CocraB
TEXHOJIOTHYECKOW JUHUU. DakTOpbl, OMPEACNSIONINE TEXHO-DKOHOMHYECKYIO 3(P(HEeKTUBHOCTh
TEXHOJIOTMYECKOM JINHUU.

2.  CocraB nepcoHaja TeXHOJIOTHYECKOM uHUA. [Icnxopu3ndecKkue HOpMaTUBBI OOCITY)KHBAHHS
000pyIOBaHUS.

3.  Tlapamerpudveckue psapl MalliH M WX COCTaB C THIIOpPa3MEpaMU MOHOKPHUCTALUIOB |
MPOU3BOJUTENBHOCTbIO TEXHOJIOTHYECKON JIMHUUA. TEXHOJOTMYECKHE JIMHUU C HEMpPEpPbIBHBIM
MIPOIIECCOM BBIpAIIMBAHUS MOHOKPHCTAUIOB, WX TPOU3BOAUTEIHLHOCTh. CHHXPOHH3WPOBAHHBIC
TEXHOJIOTUYECKHE JIMHUM, WX TeXHO-dKOHoMHuYeckas dddexkruBHOCcTh.  KoHBeliepHbie
TEXHOJIOTHYECKUE JIMHUM  JUIsl  TPOW3BOJCTBA  MOHOKPUCTAIMYECKHX  HW3JETUH, WX
MPOU3BOIUTENLHOCTh. [ MOKHMe mepecTpauBaeMble JUHHUH. YHUBEpcalu3alus 000pyHIOBaHUS.
ACCOPTUMEHT, BHUJIbI aCCOPTUMEHTA, KOAM(UKAIUSA accopTUMeHTa. PbiHOYHAs 3QPeKTUBHOCTD
acCcOpTUMEHTAa. TeXHOJOTHYECKHE JTUHUU C MOBBIIIEHHBIM YPOBHEM Kauy€CTBa MOHOKPHUCTAIIJIOB U
MOHOKPHUCTAJUTMYECKHUX U3IeTUH. METOIbI OUMCTKH CHIPhEBBIX MPOAYKTOB. [lepekpucrammu3arms.
OnTumuszaius ypoBHS KadecTBa. TexHO-dkoHOMHYecKass S()(PEKTUBHOCTH YpOBHSI KadecTBa.
TexHonOrn4ecKue JUMHUM C YTWIM3alMEHd OTXO0A0B. Buasl yTwim3anuu oTX0A0B. MeTobl
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yruiau3anuu. PacdeTHple cXeMbl yTHIM3alWU. TexXHHKO-dKOHOMHYECKas 3(PPEKTHBHOCTh
YTHIIN3ALHNH.
4.  TexHonoruueckas cxema Ipou3BoAcTBa. IIpaBmia cocTaBiIeHHs TEXHOJIOIMYECKOW CXEMBI.

PacuetHast cxema mnepepabOTKM CBHIPbEBBIX NPOJYKTOB B MOHOKpPHUCTa/UIbl. Pacuer momHocTu
IIPOU3BOACTBA 110 MOHOKpUCTaulaM. PacueTHas cxema mepepabOTKH MOHOKPHUCTA/UIOB B
MOHOKPUCTAJNINYECKUE U3Jenusl. Pacder MOIIHOCTM NPOM3BOACTBA IO MOHOKPHCTAJTIMYECKUM
u3nenusM. PacueTHast cxema mepepaOOTKH CBIPbsi B CHIPbEBbIE HMPOAYKTHL. Pacder momHocTu
IIPOM3BOJICTBA IO CBIPBEBBIM IpoAykTaMm. Pacuer pacxona ceipbd. Pacuer BcroMorareiabHOTro

CBhIPpbA U MaTCpHAJIOB.

5. JluHamMKa CTpPYKTYypbl Mpeanpustvs. AmnmapaTypHas CTpyKTypa mnpou3BoicTBa. [lman
IPOM3BOJICTBEHHBIX ITOMEILIEHHH.

6.  CTpyKTypa CpeACTB TEXHUKU OE30MACHOCTH, OXPaHbl TPY/Ja U OXPAHBI OKPYKAIOIIEH CpeIbL.
4. O0beM yueOHOW JUCUUIJIMHBI

BCEI'O 6 cemecTp 7 cemectp
Bunbr yueOHOM paboThI
B B B B akanmem. B B akanmem.
3aYETHBIX | aKaJeM. | 3a4eTHBIX yacax 3a4eTHBIX yacax
SIMHHALIAX Jacax SIMHAIIAX CIMHULIAX
O01masi Tpy10eMKOCTh
JTUCIHHUIIIMHBI IO 6 216 4 144 2 12
Y4eOHOMY IJIAHY
AyIMTOpHBIE 3aAHATHS: 2,1 52 2 48 - -
Jlexmum (JIek) 1 32 1 32 - -
[IpakTrueckue 3aHATHS 0.6 20 05 16 05 16
d13)
CamocrosiTesibHas padoTa 29 128 15 60 15 56
(CP):
KonraktHas 0.6 0.4
caMoCTosITeNIbHasl padoTa
CaMocCTOSTEIbHOE 1 15
W3YYCHHE Pa3/ciioB
JUCIUILTAHBI
KypcoBoii mpoekt 19 36 - - 15 55,6
Bua kouTpoJs:
3auyer C OLEHKOI +
JK3aMeH 1 36 1 36
KonrakTHas pa6ora —
MPOMEKYTOYHAS 0,4
arrecranus
IloaroToBKa K 3K3aMeHY. 35,6
Bua uTOroBoro KOHTpoJIs: JK3aMeH 3adeT ¢ OEHKOH
BCEI'O 6 cemecTp 7 cemectp
Bunpr yueGHO#M B B B B B B
paboThI 3a4ETHBIX | ACTPOHOM. | 3QUETHBIX | aCTPOHOM. | 3a4YETHBIX | ACTPOHOM.
€IMHUIIAX Jacax €IMHUIIAX Jacax €IMHUIIAX qJacax
Oomas
TPYAOEMKOCTh 6 162 4 108 2 54
AUCHUILIMHBI 110
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y4eOHOMY IIaHY

AyIHUTOpHBIE
3aHATHUS:

2,1 52 2 36 - -

Jlexmum (JIek) 1 24 1 24 - -

[IpakTrueckue
sansaTus (113)

0,6 15 0,5 12 0,5 12

CamMmocTosTeJILHAS
padora (CP):

2,9 96 15 45 1,5 42

pabora

KonrakTHas
CaMOCTOSITEIbHAS 0,45 0,3

CaMoOCTOSTEIBHOE
W3YYCHHE Pa3zieiioB
AUCIHHUITIIINHBI

KypcoBoii mpoekt 19 27 - - 1 41,7

Bua koHTpoJIA:

3a4der ¢ OLEHKOM +

IK3aMeH 1 27 1 27

KonTakTHas padora
— MPOMEKYTOYHAs 0,3
aTTecTanus

IMoaroroBka K
IK3aMEeHY

26,7

Bua nTorosoro
KOHTPOJISI:

IK3aMeH 3a4yer ¢ OLEHKOM

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUNIHMHBI

«O0opynoBaHue ¥ OCHOBBI MPOEKTHUPOBAHMS NMPEANPUATHII 10 TPOU3BOACTBY TOHKOIJIEHOYHBIX

reTepoCcTpPyKTyp»

1 Heap AucHMIIMHBI — O0y4eHHE CTYJEHTOB OakanaBpuaTa 3HaHMSIM, YMEHHMSIM M HaBbIKaMm
UCIIONIb30BaHUsl MHPOpMAMu O MeTojJaXx U OOOpyJOBaHUU JJIsi NPOU3BOJCTBA TOHKOIUIEHOYHBIX
TeTepOCTPYKTYP Il IPUOOPOB SIEKTPOHUKH U (POTOHUKH..

2 B pe3yabTaTe U3y4eHUs1 JUCHUILINHBI 00yYAIOLIUIICH 10JI5KeH::
Obnadams ClenyOUMMA KOMIIETCHIIUSIMHU U UHIMKATOPAMH MX JOCTHKCHHUS:
VK-2.3; VK-2.5; VK-2.7; VK-2.8; I[IK-1.1; [IK-1.3,; [IK-3.1; [IK-3.3; [IK-4.2; IIK-6.2;[1K-6.3; I[IK-6.1

3namo:

Ymemes:

Knaccudukanus METOJOB MOJyYEHHUs IUIEHOK B TEXHOJOTHUSAX TeTepo(a3HbIX IUIEHOYHBIX
CTPYKTYp Il IPUOOPOB AIIEKTPOHUKHU U (POTOHHUKH.

Knaccugukanus o6opymoBaHust [Uid TOJIY4YEHUS IUIEHOK B TEXHOJOTMAX reTepodasHbIX
IUIEHOYHBIX CTPYKTYP VISl IPUOOPOB AMEKTPOHUKU U (POTOHUKH.

OcHOBHBIE 3Tambl MPOEKTUPOBAHUS NPUOOPOB IIEKTPOHUKH HA OCHOBE reTepodazHbIX
IUIEHOYHBIX CTPYKTYD.

TexHOJIOrMYECKHe W OSKCIUTyaTallMOHHbIE TpeOOBaHUS K OOOpYIOBAHUIO MJISi TPOU3BOICTBA
rerepo@azHbIX IIEHOYHBIX CTPYKTYP.

@DakTophl, ONPEAETAIONMEe TEXHOJIOTHYEeCKUe TOTEepH NpH MPOU3BOJACTBE TIeTepodasHbIX
IUIEHOYHBIX CTPYKTYP VISl IPUOOPOB ANEKTPOHUKH U POTOHUKH.

@opmynupoBaTh TpeOOBaHUS K TEXHOJOTHYECKOMY 00OpYIOBaHMIO JUIsL  TIOJIy4€HHUS
rerepo(azHbIX IVIEHOYHBIX CTPYKTYP AJI PHUOOPOB JIEKTPOHUKH U (DOTOHUKH.

Ocy1ecTBIsSITh BBIOOp METO/IOB U 000PYAOBAHUS JIJIsl IPOU3BOJCTBA TeTepo(a3HbIX MIIEHOYHBIX
CTPYKTYP IJIsi HPUOOPOB DIIEKTPOHUKHU U (DOTOHHKH.

CocTaBiATh KOMIIOHEHTBI TEXHOJIOTMYECKOM JOKYMEHTallMd C Y4YETOM COBPEMEHHBIX
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oredyectBeHHBIX (OCT, 'OCT) u 3apy6exxubix cranaaptoB (SEMI).
Bnaoemp:
— HMHdopmamueil 0 COBpEeMEHHBIX M IEPCIEKTUBHBIX METOAAX IOJIy4eHHs] TOHKOIJIEHOYHBIX
TeTePOCTPYKTYP ISl PA3IMYHBIX TPUOOPOB IEKTPOHUKH U (POTOHUKH.
— Hudopmarumeil Mo OCHOBHBIM THIIAM TEXHOJOTHYECKOTO OOOPYAOBaHUS MpH (OPMHUPOBAHUU
TOHKOIUIEHOYHBIX T'€TEPOCTPYKTYP U1 Pa3JIUYHbIX MPUOOPOB DSJIEKTPOHUKM U (POTOHUKHU
BaKyyMHBIMH METO/IaMHU.

3 Kpartkoe conep:kanue JMCHUILTHHBI

Pa3znes 1. MeToabl popMHpPOBAHUS TOHKOIJIEHOYHBIX FeTEPOCTPYKTYP.

Knaccudukanuss METof0B mosydyeHus retrepodasHpIX MICHOYHBIX CTPYKTYp Ha OCHOBE aMOP(HBIX,
MOJIMKPUCTAITINYECKNUX, MOHOKPUCTAJUIMYECKUX U SITUTAKCUAIBHBIX TUICHOK.

BakyymHbple METOABl NOJYyYEHUS TOHKHX IIJIEHOK. TEXHOJOIMM BaKyyMHOI'O TEPMUYECKOTO
pacnbuieHus. [IpsMoe u kocBeHHOe pe3ucTuBHOE HcrnapeHue. Koncrpykuuu ucnapureneil. TpeboBanus k
MaTepHuajaM HCHapuTesiell 1 KOHTEHHEpOB. DIIEKTPOHHO-ITy4eBOe pacnbuieHue. JTMHHO(MOKYCHBIC MYIIKH.
IIymku Ilupca. TexHonoruu MUIIEHEW I8 SJIEKTPOHHO-IYYEBOIO pachbuieHUs. WHIyKIMOHHOE
pactibuieHre. KOHCTpyKTHBHBIE OCOOCHHOCTM M 00acTh npuMeHeHus. JlazepHoe wucmapeHue.
XapakTepucTuKa yCTaHOBOK U TpeOOBaHUS K 000PYIOBAHHUIO.

TexHosorus pacnpUleHUsT MaT€pUAIOB MOJ JEHCTBHEM HEUTpadbHBIX W 3apsDKEHHBIX YaCTHII.
PaBHOBecHass W  HepaBHOBECHas, BBICOKO- M HHU3KOTEMIlepaTypHas Iuia3ma. BousbT-amnepHas
XapaKTepUCTHKA pa3psiioB. TEXHOJOrHs JUOJHOrO, TPUOJHOTO U MArHETPOHHOIO  paCHbLICHHMS.
MarneTrpoHsl ocTosiHHOro Toka 1 BY marnerponsl. MonHo-1m1a3mMeHHoe pacnbuieHue. PeakTHBHOE HOHHO-
IIa3MeHHoe pacnbuieHue. HoHHO-1mydyeBoe pacibuieHue. PeakTMBHOE HMOHHO-JIy4€BOE€ pacIblICHHE.
TexHOIOruM MUILIEHEN ISl HOHHOTO U IJIa3MEHHOI'O PaCIbUICHHUS.

TexHoorus XUMHYECKOIO pa3ioXKeHHs mapa. BplOOp TEXHOJIOrMYECKUX MaTepuaioB U
KOHCTPYKTUBHBIE OCOOCHHOCTH PAa3JIMYHBIX BAapUAHTOB METOAA. TEXHONOTHs OMHAPHBIX CYJIb(HUIHBIX
HOJIYTIPOBOIHUKOB. Y CJIOBUS MOJIYYEHUS OJIH- U MOHOKPUCTAIIIMYECKUX CTPYKTYP.

TexHOmorus XUMHUYECKOIO PAa3joKEHUsI Iapa NpH IOHMWKEHHBIX TeMIlepaType M JIaBJICHUM.
Homenknarypa cinoeB, momydaembix 1o TexHojorud LT-LPCVD. TexHonoruss OKCHIHBIX CIIOEB IS
HaHOPa3MEPHBIX CTPYKTYP.

TexHonorus XMMHUYECKOTO Pa3lOXKEHHs METAJIOPraHWYECKUX  COECIMHEHUH B  BaKyyMe.
HomeHnknarypa MeTaliOpraHM4eCKUX COEIWHEHUW, HUCHOJIb3YeMbIX Jisi TOJIYYEHHsS] CIIOEB METOJI0OM
pasnokeHus: MeTajloprannyeckux coeauHeHuid B Bakyyme (MOCVD). KoHcTpyKTHBHBIE OCOOEHHOCTH
BaKyyMHOI'0 00OpY/JIOBaHUs /Il MHOTOCJIOMHBIX T€TEPOCTPYKTYP, MoirydyaeMbix MmetogomM MOCVD.

Pa3nea 2. Ilpou3BoacTBO ¢ MCNOIb30BAHUEM BAKYYMHBIX TEXHOJIOTHIi.

[lonsstue  mpousBojcTBa.  TexHoorudeckas  CTPYKTypa BaKyyMHOI'O  IIPOMU3BOJICTBA.
[IpousBosicTBEHHBIE U TexHOJOrM4eckue mpouecchl. CocTaBHbIE YacTH TEXHOJIOIMYECKOTo Ipoliecca:
onepalusi, MO3UIMs, yCTaHOBKA.

OCHOBHBIE TUIIBI TEXHOJOTHYECKOTO 00OpYIOBaHUS Ul CO3/1aHUSI KOHTPOJIUPYEMOM aTMoc(epbl B
TEXHOJIOTMYECKUX arperatax. CHCTEMBbl CO3JaHUs NpPeABapUTENbHOro BakyyMa. CHCTeMbl MacisiHOM u
6e3macisHON OoTKauku. CHCTEMBI CO3/1aHUS BBICOKOTO M CBEPXBBICOKOTO BakyyMma. CHUCTEMBI IITIO30BaHUS.
CucreMbl aBTOMaTHYECKOTO MOIIEPIKAHUS TTOTOKOB pab0YMX ra30B MPU HU3KUX U CBEPXHU3KUX JaBICHUSX.

Pa3znen 3. Oco0eHHOCTH CO31aHMS MPOU3BOACTB HA OCHOBE HAHOTEXHOJIOTH I

OCHOBHBIE  aCNEeKTbl M  OCOOCHHOCTH HAHOAJIEKTPOHMKU. HaHopasMmepHble CTPYKTypHBIE
KOMIIOHEHTBI. 3O0HJOBBIE TEXHOJIOTMH. MeXaHMYeCKHEe W3MEPUTENBHBIE YCTPOMCTBA €  BBICOKOM
paspemaromnieil U JeTeKTUPYIOIIEH ClTOCOOHOCTHIO.

HanoTexHO/MOrn4eckue KOMIIOHEHTBl COBPEMEHHOM 3JIEKTPOHUKH. KOHBEKTHBHBIE CHCTEMBI
oxJaxJaeHus. 3akoH Mioppest U peKypcuBHasl cUcTeMa TpyOompoBo/oB. KOHCTpyKIus HaHOOXJIaJUTENs.
OxJaxkaro1as eMKOCTh B MaKpoCKonrueckoM o0beme. TokonpoBosiue TopoxKKu. M3oaupyroliye ciou u
KOHTaKThl TYHHEITUPOBaHUsA. Moy IupyemMble TYHHEIbHBIE TEPEXO/IbI.

Paznen 4. KypcoBoii npoekT Oco0eHHOCTH CO3/1aHUSI IPOU3BO/JCTB HA OCHOBE HAHOTEXHOJIOTH i

4 O0bem yueOHOH TUCHUILINHBI
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Bunbr yue6HOM paboTh

BCET'O

6 cemecTp

7 cemecTp

B B
3a4ETHBIX

CAHUIax gacax

aKajieM.

B
3a4eTHBIX
eJUHUIIAX

qacax

B akanewm.

B
3a4ETHBIX
eJUHHLIAX

B akanewm.
qacax

O01masi Tpy10eMKOCTh
AUCHMILINHBI 10
Y4eOHOMY IJIAHY

6 216

4

144

2

72

AyIUTOpHBbIE 3aHATHUS:

2,1 52

2

48

Jlexmum (JIek)

1 32

1

32

[IpakTrueckue 3aHATUS
d13)

0,6 20

0,5

16

0,5

16

CamocTosiTe1bHAs1 padoTa
(CP):

2,9 128

1,5

60

1,5

56

KonrakTHas
caMmocTosiTeNbHas paboTa

CaMocCTOSTENBHOE
M3y4YeHUE Pa3/IesioB
JUCLUILINHEI

0,6

1,5

0,4

KypcoBoii mpoekT

1,9 36

15

55,6

Bujx koHTpOJS:

3a4der ¢ OLEHKOM

JK3aMeH

36

KonTakTHas padora —
NMPOMeKYTOUYHAS
arrecranus

0,4

IToaroToBKa K 3K3aMeHy.

35,6

Bujx HTOrOBOr0 KOHTPOJIS:

DK3aMeH

3a4der ¢ OLEHKOM

Bunet yueGHoit
paboThI

BCETO

6 cemecTp

7 cemectp

B
3a4€THBIX
€AUHHLIAX

B
ACTPOHOM.
Jacax

B
3a4ETHBIX
€QUHHULIAX

B
aCTPOHOM.
Jacax

B
3a4ETHBIX
€QUHHULIAX

B
aCTPOHOM.
Jacax

Oo0mas
TPY10€MKOCTh
AUCUHMIIUHBI N0
Y4eOHOMY IIAHY

162

108

54

AyauTOpHBbIE
3aHATHSA:

2,1

52

36

Jlexuuu (JIek)

24

24

[IpakTnueckue
3anstus (I13)

0,6

15

0,5

12

0,5

12

CamocrosiTeIbHasA
pabora (CP):

2,9

96

1,5

45

1,5

42

KonTakTHas
CaMOCTOSITEIbHAs
pabota

CaMOCTOSITEIbHOE
M3y4YeHHUe Pa3/IeioB
JUCLUILINHEI

0,45

1,5

0,3

KypcoBoii mpoekt

1,9

27

41,7

Bua kouTpoJs:
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3a4deT ¢ OLEHKOM +

IK3aMeH 1 27 1 27

KonrakTHas padora
— NMPOMeKYyTOYHAsA 0,3
aTTecTauus

IloaroroBka k

26,7
IK3aMeHy

Bujg urorosoro

IK3aMeH 3a4er ¢ OLEHKOH
KOHTPOJIAA:

AHHOTaNUsA padoyei MPOrpaMmMbl JUCHUILIIMHBI
«O0opynoBaHNe U OCHOBBI NPOEKTHPOBAHMS NPeANPUATHI 110 MPOU3BOJACTBY M 00padoTKe
IOBEJIMPHBIX KPUCTAJLIIOB)»
1 Heab AMCHMIVIMHBI — OCBOEHUE CTYICHTAMH TE€XHOJOTHUHU MPOU3BOJICTBA IOBEIUPHBIX MAaTEPHAIIOB
U e¢ almapaTHOro COIMpPOBOXKJIEHHUS, OOOpYIOBaHUS Al pabOThl C MPUPOAHBIMH M HCKYCCTBEHHBIMU
IOBEIMPHBIMU KaMHSIMH - MEXaHHUECKOW 00pabOTKON, MOIU(PHUIIMPOBAHUEM CBOKCTB (00JIaropa)kMBaHUEM ),
POCTOM MCKYCCTBEHHBIX KPUCTAILIIOB.

2 B pe3yabTare N3y4eHHs IMCUMILIMHBI 00y4al0IIMIACH 10JI2KEeH:

O6Jza0amb CJICAYIOUMHU KOMIICTCHIUAMU U HUHAUKATOPAMU UX NOCTHIKCHUA:
VK-2.3; VK-2.5; VK-2.7; VK-2.8; IIK-1.1; IIK-1.3; IIK-3.1; IIK-3.3; IIK-4.2; IIK-6.2;1IK-6.3, IIK-6.1

3namey:

-OCHOBHBIE TEXHOJIOTMYECKHE CXEMbl U OCHOBBI NMPOEKTHUPOBAHUS IMPOU3BOJCTBA MpH paboTe C
MNpUPOAHBIMH U UCKYCCTBCHHBIMHU IOBCIIMPHBIMU MaTCpHaIaMU.

-Metoabl MexaHu4Yeckoi 00paboTKH, MOAU(PUIIMPOBAHHUSL, TTOIYIECHUS UCKYCCTBEHHBIX KPUCTAIIOB U
MaTepHaJIOB FOBEIUPHON IPOMBIIIIIEHHOCTH.

-IIpuHIUIBI TPOEKTUPOBAHUS U ACATEILHOCTH MPEANPUATHI IO MPOU3BOACTBY IOBEIMPHBIX KaMHEH
U MaTepHUaJIOB.

Ymemo:

-Vcnonb3oBaTth 000pyn0BaHMe Jisl 00paOOTKH IOBEJIMPHBIX KAMHEH U MaTepUasoB.

- MoaudunupoBaTh CBOKWCTBA I0OBETUPHBIX MaTEPUATIOB.

- BeiOupath onTUManbHbIe TEXHOJIOTHH TIPU 00pab0TKE MOHOKPHUCTAIIOB.

Bnaoemy:

- HaBbikoM 00paOoTKM NPUPOIHBIX U UCKYCCTBEHHBIX MOHOKPHCTAJUIOB.

3 Kpartkoe coep:kanue JMCHHUIIIHHbI
Pa3nea 1. TexnoJsiorusi 06padoTku
1. Bsenenue. OmpezneneHue NPUPOJIHBIX IOBEIUPHBIX KaMHeW U MmatepuanoB. CoBpeMeHHas
TeXHU4ecKas kiaaccupukanus v np. Llenu u 3anaun. OCHOBHBIE TOHATHS.
2. TIpoekTupoBaHUE MPOU3BOJCTBA MO 00pPaOOTKE FOBEIMPHBIX KaMHEW. TEXHOJIOTHYECKHE CXEMBI
IIPOU3BOJCTBA U UX allllapaTHOE BoILIoweHUE. [loonepaioHHbIN XPOHOMETPAK.
3. PacnmwioBouHBIE W MOApE3HBbIE CTAaHKA W MBI [IpWHIMI NEHCTBHS W OCHOBHBIC TEXHHYECKHE
XapaKTEPUCTHUKHU.
4. llnudoBanpHble CTAaHKH - TNPUHIMI JEHCTBHS U OCHOBHbIE TEXHHUYECKHE JaHHbIe. ['pyOas
o0aupka, nudoBaHue U noiupoBanue. GU3NUECKUI CMBICI MTPOLIECCOB, MAaTEPUAIBI U OCHACTKA.
5. TIpouecc uzrorornenus kabomoHoB. Pazmerka, pacnuioBka, Hakjeika, 00 upKa, MUIM(POBaHUE H
nonupoBanue. Popmbl KabomOHOB. OCOOEHHOCTH M3rOTOBICHHUS KAOOIIOHOB M3 Pa3HbIX
MaTepHaIOB.
6. Tumbsl orpaHouHbIX npucrnocobneHuid. Ilpouecc orpanenus. Pazmerka, pacnuioBka M 3aJaHHe
dbopmbl. Haknelika n nepexneiika. OrpaHeHne U MOJUPOBAHUE KOPOHKU W MaBUiIbOHA. [I[poMbIBKa
Y YIIaKOBKa OrpaHEHHBIX KaMHelW. PopMa orpaHeHHBIX KaMHEW. PacueT u onTuMu3anus ONTUKU U
reoMeTpu orpaHeHHbIX kamHell. [loHartue o ¢anrTasuitHbIX ¢opmax orpaHku. TexHonorus
U3roTOBNIEHUS Kp-17 1 Kp-57.
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8.

9.

['anroBka. Uzrorosnenue mapoB. Ceeprnenue. Mo3zauka. Pe3pba mo kamHIO, pakOBHHE, KOCTH.
TexHomorust, Matepuaisl 1 000pynoBanue. HoBble mepcrneKTHBHBIE METOIBI 0OPaOOTKH.

Kontpons kauecTBa 00pabOTKH, OCHOBHBIE METO/IbI U 0coOeHHOCTH. O0OpYyI0BaHUE JIIsI KOHTPOJIS
Ka4yecTBa.

Oco0eHHOCTH OpraHU3aluy MPEANPUATHH 110 00padOTKE M MPOU3BOJICTBY IOBEIUPHBIX KaMHEH U
MatepHuaioB. TexHuka 0€30MacHOCTH M yTUIM3alKs OTXO0J0B IPOU3BOJICTBA

Pa3nea 2. TexHoJiorusi 06;1aropakuBaHusl.

Beenenue. OmnpeneneHne KayeCTBEHHBIX XapaKTEPUCTHK MPHPOJIHBIX KpHucTawioB. IloHsaTue o
KPUTEPUM  BBLIENEHUS COpPTOB MarepuanoB. Kiaccudpukanus MeTonoB
MOIU(HUIMPOBAHUS KaYECTBEHHBIX XapaKTEPHCTUK OBEIHPHBIX MOHOKpHUCTAIOB. Dusnyeckue,
U (U3UKO-XMMHUYECKHE METOJbl MOJIMQUIMPOBAHUSA CBOWCTB IPUPOAHBIX
MOHOKPHCTQJUIOB. YCJIOBUSL NPOBEAEHUS IPOLIECCOB, ONpenelsiomue (pakTopsl METOIOB U HX
annaparypa. O0iaropaxruBaHue NPUPOJHBIX MOHOKPUCTAIUIOB. MoaudumpoBaHue JparoleHHbIX
KaMHe# (anmmas, candup, u3ympyn u jap.). MoaudunupoBaHue OBEIUPHBIX KamMHed 2, 3 u 4
DKOHOMHYECKass  I11eJeCO00Pa3HOCTh  MOAW(UIUPOBAHUSA, BBIOOP  METOJOB
o0aropaxuBaHus Ha pa3IM4HbIX IPUMEPaX.

OcoOeHHOCTH OpraHu3allMM W TEeXHHKa O€30MacHOCTH MNpeanpusaTuil u jgabopaTopuil 1o
00JaropaKMBaHUI0 U MOJIU(ULHMPOBAHUIO CBOMCTB IPUPOJIHBIX U HCKYCCTBEHHBIX HOBEIMPHBIX

1.
COPTHOCTH H
XUMHUYCCKUEC
KaTCroOpHuu.
2.
KaMHeH u MaTCpHUaJIOB.
3.

[IpoexTrpoBaHWEe TPOM3BOJCTBA IO OOJIATOPAKMBAHUIO IOBEIHPHBIX KaMHEH W MaTEepHAJOB.
OcobeHHOCcTH  pa3pabOTKM  TEXHOJOIMYECKMX CXEM IPOM3BOJACTBA U  PACUYETHBIX CXEM
MO (pULIMPOBAHMSI PA3TMYHOTO IOBETUPHOTO ChIPbSI.

Pa3znen 3. TexHos10rusi AparoueHHbIX MOHOKPHCTAJIJIOB
1.

Beenenwne. llenn u 3amauu moiydeHUs] IOBEIUPHBIX MaTepHalioB. DH3UKO-XUMHUYECKAE OCHOBBI
NPOIIECCOB CHUHTE3a IIMXTHl U POCTa MOHOKPHUCTAJIOB. PaciuiaBHbIE METOJbI pOCTa FOBEIMPHBIX
MOHOKPHCTAJJIOB.  PacTBOp-paciuiaBHble METOABI pOCTa M HUCHOJb3yeMas — ammaparypa.
['maporepmainbHble METOIBI pOCTa. Y CIIOBUS, OCOOCHHOCTH, (PU3XUMHUS MPOIECCOB, anmnaparypa u
OCHacTKa. XMMHYECKHE METOJIbI CHHTE3a IOBEIMPHBIX MAaTEPHATIOB (Ha MpUMEpe omnayia, MajlaxuTa
1 OMPIO3BI).

[TpoexkTrpoBanue MPEANPHUATHA MO POCTY W MPOU3BOJICTBY FOBEIUPHBIX KAaMHEH W MaTEpHAJIOB.
KubepHeTrnueckne 0CHOBBI ONTHUMH3AIMH TEXHOJIOTHYECKOTO Mpoliecca.

4 O0bem yueOHOH TUCHUIINHBI

BCEI'O 6 cemecTp 7 cemecTp
Bunpt yueOHoI paboThI
B B B B akanem. B B akanewm.

3aUETHBIX | aKaJieM. | 3a4eTHBIX yacax 3a4ETHBIX yacax

€AMHULIAX yacax €AMHULIAX eAMHULIAX
OO0mas Tpy10eMKoOCTh
AUCUHMILINHBI M0 6 216 4 144 2 72
Y4eOHOMY IIAHY
AyIMTOpHBIE 3aHATHS: 2,1 52 2 48 - -
Jlextuu (JIek) 1 32 1 32 - -
[IpakTrueckue 3aHATHS
(IT3) 0,6 20 0,5 16 0,5 16
CamocrosiTesbHasi padora 29 128 15 60 15 56
(CP):
KonraktHas 0.6 0.4
caMmocCTosITeNIbHasl padoTa
CaMoCTOSITENILHOE 1 15
M3y4yeHUe pPa3/IeioB
JUCITUTUTUHBI
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KypcoBoii npoekT

1,9

36

15 55,6

Bua kouTpoJs:

3a4deT ¢ OLEHKOM

IK3aMeH

36

1 36

KonrakTHas pa6ora —
NPOMEKYTOYHAS
aTTecTauus

0,4

IToaroroBka k IK3aAMECHY.

35,6

Bua uToroBoro KOHTpoJIs:

DK3aMeH

3a4er ¢ OLEHKOM

Bunpsr yuebnoii
paboThl

BCEIT'O

6 cemectp

7 cemectp

B
3a4EeTHBIX
eIMHULAX

B
aCTPOHOM.
Jacax

B B
3a4ETHBIX

CAMHNIax gacax

aCTPOHOM.

B B
3a4ETHBIX | ACTPOHOM.
€IMHHLIAX qacax

Oo0mas
TPYA0EMKOCTh
AUCHUILINHBI 10
Y4eOHOMY IJIAHY

162

4 108

2 54

AyauTOpHBIE
3aHATHA:

2,1

52

2 36

Jlexumu (Jlek)

24

1 24

[IpakTrueckue
3anstus (I13)

0,6

15

0,5 12

0,5 12

CamMmocTosTeJLHAs
padora (CP):

2,9

96

1,5 45

1,5 42

KonTakTHas
CaMOCTOSITEIbHAS
pabora

CaMocTosTeIIbHOS
HU3YUCHUC pa3aCIOB
JAUCITUITIIMHBI

0,45

1,5

0,3

KypcoBoii mpoekT

1,9

27

1 41,7

Bua kouTpoJs:

3a4yer ¢ OLEHKO

IK3aMeH

27

KonrakTHas padora
— NPOMEKYTOYHAS
arrecranms

0,3

IMoaroroBka K
IK3aMEHY

26,7

Bua utorosoro
KOHTPOJISI:

IK3aMeH

3ayer ¢ OLEHKOM

AHHOTaNUs padoyeil MPOrpaMmbl JUCUMUILIMHBI

«Hcnoab3oBanue AuarpamMm (a3soBbIX PAaBHOBECHH NIPH CHHTE3€ MATEPHUAJIOB JJIEKTPOHUKH H
¢poroHUKM»
1 Heab aucuuMmIuHbl — GOpMUPOBAaHUE Yy CTYJCHTOB OakajaBpuaTa IMPEICTaBICHUI O TOMOJIOTUU
nuarpamMMm  (a3oBbIX PABHOBECH M HUCIOJIB30BaHUS 3TOW HMH(OpManuu npu pa3paboTKe TEXHOJOTUI
MaTepHajoB Ha OCHOBE (a3 XUMUYECKUX COCTUHEHUN C KOHTPOJIUPYEMbBIM OTKIOHEHHEM OT CTEXHOMETPHH
2 B pe3yjbraTe H3y4YeHUs] AUCHMILIMHBI 00y4ar0MiiCs J0JIKEH:
Obnadamye cleAyOMUMI KOMIIETCHIUSAMHU U UHAUKATOPAMH UX TOCTH)KEHUS:
IIK-2.2; [IK-2.3; [IK-3.1; IIK-5.1; TIK-5.2; TIK-5.3
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3uamo:

- TEpPMOJIMHAMHUYECKHE OCHOBBI IOCTPOEHUS JHarpaMM (pa30BbIX paBHOBECHI;

- KJTaccu(pUKanys OCHOBHBIX THIIOB TMarpaMM U B3aUMOCBSI3b MEXy HUMH;

- TOIIOJIOTUYECKHE OCOOEHHOCTH IUarpaMm ¢ (pazaMu XUMHUYECKUX COEITMHEHUH.

Ymems:

- aHAJIM3UPOBATh MEPBUUHYIO HH(OPMALIHIO [T TOCTPOCHUSI JUarpaMM (a3oBbIX PABHOBECHIA;

- IPOBOJUTH OLICHKY JOCTOBEPHOCTH JKCIEPUMEHTAJIBHBIX JAHHBIX Ul PasHOPOAHBIX IUArpaMm

(ha30BBIX paBHOBECHIA;

- COTJIaCOBBIBATh PA3HOPOJHBIEC JUArpaMMbl

- JIOCTpaumBaTh HEAOCTAIOIIME IMPOEKLIMU M CEUEHHUsS IO KYCOYHO-OTPBHIBOUHOW HHGpOpMALUU H

Pa3HOPOAHBIM SKCIEPUMEHTAJIbHBIM JAHHBIM.

Bnaoemos:

- TEpPMUHOJIOTHEN pu (OPMHUPOBAHUU clloBecHOro onucanus P-T-x nuarpamm

- HaBbIKaMu noctpoenus P-T-x auarpamm 6unapubix cuctem, P-T, T-X u P-X npoekuuii u ceuennii;

- HaBBIKAaMH aHaJIM3a OMKMOOK mpu noctpoeHuu P-T-x nuarpamm OunapHbix cuctem, P-T, T-X u P-X

IIPOCKLUN U CEYCHUH Ha OCHOBE SKCIIEPUMEHTAJIBHBIX JAHHBIX.

3 Kparkoe coaepxxanue JUCHUIIIHMHBI

Paznen 1. TepmoannamMuveckue ycJIoBusl ycToHYnuBOCTH (ha3.

[lonatne KkBa3ucTaTMUecKoro mnporecca. YpaBHeHue I['ub6ca-/lrorema. I'eTeporeHHas cucrema.
VYcinoBust paBHOBecHs (a3 B TETEpPOTeHHOW cucTeMe. VIHTEHCHBHBIE M OKCTCHCHUBHBIC ITapaMeTpHI.
ConpspkeHHbIE TIapaMeTpbl. BapuaHTHOCT TIE€TEPOr€HHOM CUCTEMBI. YPaBHEHHMS CBA3U. Y CIOBUSA
YCTOMYUBOTO PaBHOBECHS (Da3bl M TE€TEPOreHHON CHCTEMBI.

Paznen 2. O0uue cBeieHus 0 JUArPaMMax COCTOSTHUS.

OU3MKO-XUMUYECKasi CYLIIHOCTh JAMarpaMMmbl cocTosiHusa. Cucrema KoopauHar. BapuaHTHOCTB
cucTeM, H300pakaeMblX Ha jaumarpamme cocrosHua. HomeHkmatypa nauarpamm coctosHus. Llenn
KAa4eCTBEHHOT'0 aHAJIN3a IUarpaMM COCTOSHUS.

JluarpamMmbl COCTOSIHUSL B KOOpJIMHATaX «MHTEHCHUBHBIN IapaMeTp 1 — MHTEHCHUBHBIN IapaMmerp 2».
BapuantHOCTh cuCTEM, M300pakaeMbIX JMHUEH W Touko. OOmuMH BHJ AuarpaMMmbl cocTosHUs. Yucio
JUHUM, HUCXOASIUMX W3 HOHBAPUAHTHOM TOYKU. B3amMHOE pacnonoxeHue JIMHWM, BBIXONAIIUX U3
HOHBapuaHTHOU Touku. [IpaBmiio CpeitHemakepca. COOTHOIIEHHE MEXKIY SKCTEHCUBHBIMH IapaMeTpaMu B
TOYKE dKCTpeMyMa JUHHUU. Touka oOpbIBa JIMHUM.

JlnarpaMMbl COCTOSIHUSL B KOOpPJAMHATaX «HWHTEHCUBHBIM IAapamMeTp — SKCTEHCUBHBINA ITaApaMETPH.
BapuantHOCTh cucteM, n300paxkaeMblx Ha quarpamme. OmpezaeneHue KOHHOAbL. Pacuer uncna nuHuil Ha
JuarpaMmax.

Pa3nea 3. OcHOBHBIC THIIBI HOHBADHAHTHBIX PABHOBECHI B OMHAPHBIX CHCTEMAX.

HonBapuanTthbie paBHoBecust 1 tuna. HonBapuanTHele paBHOBecus 2 tumna. Hecrexuomerpuueckue
da3pl u ux orobpaxenune Ha P-X wu P-T numarpammax. P-T-X nguarpaMmbl Kak COBOKYITHOCTh
3aKOHOMEPHOCTEH,  ONPENCISIOIIMX  YCIOBUS ~ CHHTE3a  KPHUCTAUIOB  JKEJIAEMOI0  COCTaBa.
TepMoauHaMu4yeckuil aHaIU3 MPUYMH, ONPEACIAIONIMX BHJI 00JIACTM TOMOT€HHOCTH U €€ MOJO0XKEHUE Ha
JMarpaMmMe COCTOSTHUS.

Pazpnen 4. P-T-X-Y nnarpaMmmbl TPOHBIX CHCTEM.

OcHoBHbIE CBe/IeHUS O CBOMCTBaxX TpeyrojapHuka ['nooca. [locrpoenne nzorepmMuyeckux cedeHuit P-
T-X-Y nuarpammsl TpoitHOH cucTeMbl. MOHOBapUaHTHBIN TpeyroabHUK. OcOOEHHOCTH TPHAHTYIALNS IPU
nocTpoeHnn u3orepmudeckux ceueHnii T-X-VY mpoeknun P-T-X-Y nuarpammel TpOMHON CHCTEMBI.

4 O0bem yueOHOH TUCHUILINHBI

B B akanem. B actponom.
Bunel yue6Hoit paboTh 3a4ETHBIX yacax yacax
CIIMHUIIAX

OO0mas Tpy10eMKOCTh TUCIIUIIJIHHBI M0 Y4eOHOMY 3 108

IUIAHY 81
AyIMTOpHBIE 3AHATHS: 2 64 48
Jlexmm (JIek) 1 32 24
[Tpaktuueckue 3ansatus (I113) 1 32 24
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CamocrositesbHas padora (CP): 1 44 33
KoHTtakTHas camocTosTenbHas pabota 0,4 0,3
CamocTrosiTenbHOE U3YUYEHHE Pa3/IeJIOB AUCIUILIMHBI 43,6 32,7
Bua KOHTpOJISA: 3a4eT ¢ OLEeHKO + + +

AHHOTaNUs pado4yeid NPOrpaMMbl JUCUUILIIMHBI
«I'emmoJ1OTHS
1 e AUCHMIJIMHBI — 00yY€HHUE CTYJCHTOB OCHOBHBIM 3HAHUSAM, YMEHUSM, HaBbIKaM B TUATHOCTUKHU

U KJIacCH(PHMKAINY IOBEJIMPHBIX KaMHEH, MaTepUaioB C MO3UIHUU (PU3XUMHUHU TBEPJIOTO TEJla U T€MMOJIOTHH.
B pasnenax QuCHUINIMHBI paCKpPBIBAIOTCSI OCHOBHBIEC IIOHATUS IEMMOJIOTH KaK HAyKH O FOBEJIMPHBIX KAMHSX,
JaHbl Pa3JIMYHbIC THUMBI KiIaccu(ukanuii (reMMOJIOTHYECKasi, MPOMBIIUIEHHAsI, TEXHOJIOrHYecKass u 1p.),
IIPUBEIECHBl OCHOBHBIE METOJbl JUAarHOCTHKU M U3Yy4YEHUS NMPUPOJHBIX MOHOKPHUCTAJIOB, JAHO JETalbHOE
ONMCAHNE MPUPOAHBIX MOHOKPHCTAJUIOB B COOTBETCTBUU C COBPEMEHHOM cUCTEMAaTUKOW. B mpopomxeHue
IporpaMMbl OOY4YEeHHs OCYIIECTBIISIETCS NEpexoi B M3JI0KEHHWU MaTepuaja Kypca OT MPHUPOIHBIX K Tak
Ha3bIBAEMBIM MOJIU(HUIIMPOBAHHBIM (00JIarOPOKEHHBIM) IPUPOIHBIM M UCKYCCTBEHHBIM MOHOKPHUCTAIIIAM U
MaTepuasam.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILINHBI 00y4aIOIUICS T0JI/KEH:

Obnadamye cneayomUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

IIK-2.2; [IK-2.3; [IK-3.1; IIK-5.1; IIK-5.2; [IK-5.3
3HaTh:

— CoBpeMeHHbIE PU3MKO-XUMUYECKHE METO/IbI UCCIIEJOBAHUS U TUArHOCTUKU
IOBEJIMPHBIX KaMHEH.
OO01re NpUHLKIBEI Ki1acCU(UKALMK TPUPOIHBIX, APArOLEHHBIX
MOHOKPHUCTAININYECKUX KaMHEN U 3HaTh UX I'PYIIIIbI.
— OlLieHOYHbIE NTapaMeTPhl FOBEJIUPHBIX KAMHEN U MPUHIMIIBI CEPTU(UKALINH.

Ymers:

— Ilonb30BaTbcs TEMMOJIOTMUECKUME TPHOOPAMHU U OIIPEEIIATh CBOMCTBA IOBETUPHBIX

— KaMHEH.

— OrnpenensaTs Ka4ECTBEHHBIE XaPAKTEPUCTUKH ITPUPOIHBIX APAarOLEHHBIX MOHOKPUCTAJIIIOB.

Baanerb:

— HaBblkaMu AMarHOCTUKYU MPUPOJHBIX MOHOKPHUCTAIOB TI0 COBOKYITHOCTH CBOMCTB.

— HaBbikamMu omnpeneneHuss (U3MYECKHMX M XHMHYECKHUX CBOWCTB NPUPOAHBIX M HCKYCCTBEHHBIX
IOBEJIMPHBIX KAMHEHW U MaTepuasoB, a TaK K€ ONPEENATh UX KaueCTBEHHBIE XapaKTEPUCTHKHU.

3 Kpartkoe copep:kanue JMCHUILTHHBI

Pasnesl. BBenenue B reMMOJ10IHIO.

1. Bsegenue. IlpuposaHble IparolneHHble MOHOKPHCTAJIbl KaK OOBEKT HCCIEIOBAHUS T'€MMOJIOTHH.
[lenu u 3amaun, OOBEKTHl U METOABI MCCIENOBAHUN (BU3YyallbHbIE, HHCTPYMEHTAJIBHBIE), TPHUOOPHI,
anmnaparypa.

2. IlpuHnmnsl  Ki1accUUKAMM  MPHPOTHBIX  JPAroleHHBIX  MOHOKPHUCTAJUIOB, COBPEMEHHBIE
knaccupukanuu. IloHATHE «IparoleHHbIl KaMeHb» B pa3inyHbIX acnekTax. llpaswia CIBJO
(MexnynapoaHast KoH(pEpeHLMs 10 IOBEIUPHBIM KaMHAM, H3JEIUsIM U3 cepeOpa, aiMazaM H
xemuyry). OtHomenue Poccun x CIBJO.

3. Ou3NKO-XMMHUYECKHE CBOWCTBA TPHPOIHBIX JIPAroleHHBIX MOHOKPUCTAJUIOB (I[BET, OJIECK,
TBEPJOCTh, IUIOTHOCTb, ONTHYECKHE CBOWMCTBA, alOcopOuus, OCOOEHHOCTH), BH3yallbHbIE U
MHCTPYMEHTAJIbHbIE MeTO/bl AuarHoctuku. [Ipubopsl, anmapaTypa (MUKPOCKON, UMMEPCHOHHBIN
MHUKPOCKOTI, MOJIIPUCKOI, pepakTOMETp, CIEKTPOCKOI, AuXpockor, Y d-nammna). LleHTpbl okpacku,
cnektpodoTomepus u oreHka 1seta rno cucreme GIA.

Paznea 2. [IpupoaHble I0BeJMPHbIC MOHOKPHCTAJLIBI.

1. Ilpupoansle (oBeNMpPHBIE KaMHHU (T€MMOJIOTUYECKAas XapaKTEpUCTUKA, METOAbl HACHTU(UKAIINHU,
MECTOPOXKJICHHUS): ajMa3, Po3pavyHbie (OrpaHOYHbIC) IOBEIMPHBIE KaMHHU (Tp. KOpYHAA, Tp. Oepuiuia,
XpU300epuILL, HIMUHENB, TP. TpaHaTa, rp. KBapla M Jip.); Henpo3pauHble

2. IOBenupHO-mOI€I0UHBIE KaMHH: 0J1arOpoHbIN onall, Oupro3a, HepUT, KAJAEUT, XPU30MPa3, Ja3ypuT
u J1p.
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3. OpraHoreHHble [OBEJIMPHbIE MaTepuanbl (KEMUYyr, NepiaaMyTp, sSHTapb, Kopalul H  JIp.);

reéMMOJIOTHYECKAs XapaKTEPUCTUKA, METObI JUATHOCTUKH.
Pa3nes 3. MoauguuupoBaHHbIe NPHPOIHbIE MOHOKPHCTAJLIBI.

OOnaropaxuBaHue IMPUPOJHBIX APAroLEHHBIX MOHOKPHCTAIOB. MeToasl MOAM(PULUHPOBAHUS U
JMAarHOCTUYECKUE PU3HAKU 00JIaropakKMBaHuUs, CIIOCOOBI pacO3HABaHUS 00JaropoKEHHBIX KaMHEH.
Pa3znean 4. UcKyccTBeHHbIE AHAJIOTH NPUPOJIHBIX MOHOKPHUCTAJUIOB U MX UMHUTAIIUM.

1. TIpoMBIIUIEHHBIH POCT HMCKYCCTBEHHBIX AaHAJOrOB MPUPOAHBIX MOHOKPHCTAJUIOB, TPEOOBAaHUS K
BBIIIYCKaeMOM Ipoaykuuu. Mcropuueckas crpaBka O pasBUTHHM IPOMBILUIEHHOTO CUHTE3a U POCTa
JParoLieHHbIX KaMHEH, OCHOBHBIE METOJbI POCTA.

2. Ob6nactu IPUMEHEHUSI HCKYCCTBEHHBIX QHAJIOTOB MPUPOJHBIX KaMHEW, MX JOCTOMHCTBA M
IIPEUMYIIECTBA Mepe IPUPOJAHBIMU KaMHSIMU.

3. Hawubonee mmpoKo pacmpocTpaHEHHbIE HCKYCCTBEHHBIC IOBEIHMPHBIE KAMHHU, UX T'€MMOJIOTHYECKast
XapaKTepUCTUKA, METOAbl MICHTU(UKALUK, KJIIOYEBble JAMArHOCTMYECKUE IPHU3HAKH OTIMYUS
HCKYCCTBEHHBIX FOBEIMPHBIX KaMHEH OT NPUPOAHBIX. DUPMBI-IOCTaBIIUKH.

4. Wmuranuu. Buasl uMutanui (M3 NPUPOAHBIX, UCKYCCTBEHHBIX MAaTe€pHUajioB, COCTABHBIE KaMHH);
CTIOCOOBI M METOJIBI PACTIO3HABAHUS UMHUTALUH.

4 O0bem yueOHOH TUCHMILINHBI

B B akanem. B actponom.
Bunel yue6HoI paboThl 3a4€THBIX yacax yacax
eIMHULIAX

OO0mas Tpy10eMKOCTb JMCHUILIMHBI 110 Y4eOHOMY 3 108

TJIaHYy 81
AyIMTOpHBIE 3aAHATHS: 2 64 48
Jlexun (JIek) 1 32 24
[IpakTuueckue 3anstus (113) 1 32 24
CamocrositesbHas padora (CP): 1 44 33
KoHTakTHas camocTosiTellbHast paboTa 0,4 0,3
CamocTosiTeIbHOE U3YUYCHHE PA3/IeTIOB JUCIIUILIMHBI 43,6 32,7
Buja KOHTpOJIS: 3a4eT ¢ OLICHKOI + + +

5.4 TlpakTuka

AHHOTanus pado4eil NPporpaMmel
YueOHOii NPAKTUKN: (03HAKOMHUTEIbHOI NPAKTHKH)

1 Hegp NpakTHMKH — MOJIYYEHHE CTYAEHTAaMU OOIIMX MpeJCTaBICHUH 00 TEXHOJOTHSIX pOcTa
KPUCTANIOB M TOJYYEHHS MaTepUAIIOB HJIEKTPOHUKH, 3HAKOMCTBO C paldOTOM mpeanpusaTuii u
TE€XHOJOTMYECKHUX JIMHUM 10 U3TOTOBJICHUIO U3JIENUHM UX ITHUX MaTEepHUaJIOB, a TAKXKE MOJYYEHHUE NTEPBUUHBIX
npoeCCHOHATBHBIX YMEHHUH M HABBIKOB IYT€M CaMOCTOSTEJIBHOTO TBOPYECKOIO BBIMNOJHEHHS 3ajad,
MOCTaBJIEHHBIX MPOTPaMMON MTPAKTHKHU.

2 B pe3yabTaTe NPOXO0KACHHUA NPAKTHKH 00y4AI0IMICS 10JIZKeH:

Obaaoams creayOmUMU KOMIETEHIIMSIMA U UHAMKATOPaMH UX JTOCTHKEHUS:

[lepeuncnenne KoaoB (HOPMUPYEMBIX KOMIETEHUMH W  HMHIUKATOPOB HUX  JIOCTHIKECHHUS
OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-2.1,
OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-3.1; OIIK-3.2;
OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-4.1; OIIK-4.2; OIIK-4.3,
OIIK-4.4; OIIK-4.5; OIIK-4.6; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-
5.4;0IIK-5.5; OIIK-5.6; OIIK-1.10; OIIK-1.11; OIIK-2.10; OIIK-2.11; OIIK-3.10; OIIK-3.11; OIIK-3.12;
OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16, OIIK-3.17; OIIK-3.18; OIIK-4.10; OIIK-4.11; OIIK-4.12;
OIIK-4.13; OIIK-4.14; OIIK-4.15; OIIK-4.16, OIIK-6.1; OIIK-6.2; OIIK-6.3.

3nams:

— OCHOBHBIE CIIOCOOBI POCTA KPUCTAILIIOB;
— OCHOBHBIE CIOCOOBI M TEXHOJOTHYECKHE TIapaMeTpbl MPOM3BOJCTBA W3JCIUN OSJIEKTPOHUKU H
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HAHO3JIEKTPOHUKH;

Ymemu:

— ONpeAeIATh BUJ U Ha3HAYCHUE MAaTEPUATIOB DJICKTPOHUKH;

Braoemw:

— KOMIUIEKCOM I€pBOHAuYaIbHbIX 3HAHUN M NIPEJCTABICHUN 00 OpraHM3alMM IPOU3BOACTBA MATEpUAJIOB
JJIEKTPOHUKHU U U3EIUI Ha UX OCHOBE;

— HaBbIKAMHM H3JI0’KEHHUS IIOJYYEHHBIX 3HAHMU B BHUJE OTYETAa O IPOXOXKICHUU IPAKTUKH, OIHUCAHUS
UCXOJHBIX MAaTEpUajoB, TEXHOJOTMYECKOM CXEMbl IIPOU3BOJCTBA, KOHTPOJISI KayecTBa TI'OTOBOM
IIPOJYKIIMH.

3 Kpartkoe conep:kaHne NPaAKTUKH

VYuyebHas mpakTHKa IPOBOIUTCS B 4 cemecTpe B (hOpMe TEOPETHUECKUX 3aHATUI U HIKCKYPCHH.

1. O3HaKOMIIEHHE C UCTOPUEN MPOU3BOACTBA MOHOKPHUCTAIUIOB, IPYTUX MAaTEPUAIIOB AIEKTPOHUKHU U
U3JIEIIMHA HAa UX OCHOBE, IPUPOJHBIMHA MaTEpHaIaMH, UCIIOJIb3YEMBIMHU Ul OTUX LIEICH.

Kpucraniasl 1 ©X MECTO B HCTOPUU YETIOBEUECTBA.

Tunsl n BUIBI MaTepHaoB IEKTPOHUKHU. IlepcrnekTHBbl pa3BUTUS (PYHKIMOHAIBHBIX MaTepUaoB
IIEKTPOHUKHU.

[Tocemenne TeMaTHYECKUX IKCIIO3ULNUN MYy3€€B U BBICTABOK.

2. IloceuieHne AEMCTBYIOUX NPEANPUSITUA IO MPOU3BOACTBY MAaTEPHUANIOB JJIEKTPOHUKU H
(OTOHMKM U U3/ETHI HAa UX OCHOBE.

O3HaKOMJIEHHE C OCHOBHBIMHU TEXHOJIOTMUECKHMHU CTAaIUSMU U CIOCOOAMHU pOCTa KPUCTAJUIOB U
IIPOM3BOJICTBA MAaTEPUAIIOB JIEKTPOHUKH, CBOUCTBAMU U3JENUI U 001aCTAMH UX IPUMEHEHHUS.

3. O3HaKOMJIEHUE C MEPCHEKTUBHBIMU HAYYHBIMU pa3pabOTKaMu B 00JIACTH CO3/IaHUS MaTEpUaJIOB
J1eKTpoHUKU U (oroHukH. [locemenne HayuyHbIX JlabopaTtopuil kKadeap M 3HAKOMCTBO C OpraHu3aluen
paboTHI B KCCIIEI0BATENILCKON 1a00paTOpun.

4. IToaroToBKy OT4€Ta O MPOXOKACHUU YU€OHOM MPAKTHKH.

TpeboBanusi, mpebsABIsSEMble K HAIMCAHUIO U NPEACTABICHUIO OTYETA.

KonkperHoe coxepkaHue Yy4eOHOM MPAKTUKU ONpeNeNnseTcs HHIUBUAYaJIbHBIM 3aJaHHEM
oOyuaronerocsi ¢ y4éToM HHTEPECOB U BO3MOXKHOCTEN Kadeapbl WM OpraHU3aluy, I71e OHa IPOBOJUTCS.
WNunuBuayansHoe 3ajjaHue pa3padaThiBaeTcs 10 NPOGUIII0 U3y4aeMol IporpaMMbl OakajiaBpHara.

4 O0beM NPAKTHKH —

O0bem nNpakTUKH
Bup yueoHoii padothl Axan, | Acip.
3E
4. 4.

O0mas TPyI0eMKOCTh IPAKTHKH 3 108 81
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 0 0 0
CamocrosiTejibHasi padoTa 3 108 81
KoHnTakTHas camocTosiTenbHas paboTa 0,4 0,3

3
CaMocTosiTeIbHOE U3YUEHHE PA3/I€TIOB MPAKTUKH 107,6 | 80,7
Bua konTpoJs: 3a4. ¢ OIlEeHK.

AHHOTanus padoyeil NPOrpaMmbl
IIpou3BOACTBEHHON NPAKTHKH: TEXHOJOTHYeCKOH (MPOEKTHO-TEXHOJIOTHYECKOM) NPAKTHKH

1 Hear npakTukH — TONydeHHE NPO(EeCCHOHANBHBIX YMEHHH W ombiTa MpodeccuoHaTbHON
JESATSIIBHOCTH IYyTEM CaMOCTOSTEIHHOTO TBOPYECKOTO BBITOJIHEHHUS 3aJla4, MOCTaBJICHHBIX MPOTPaMMON
MPAKTUKH, MPAKTHYECKOE M3yUYEeHUE TEXHOJIOTHYECKUX ITUKJIOB MPOU3BOJICTBA MATEPHAIIOB SJIEKTPOHUKH U
(OTOHUKH, CTPYKTYPHI TPEANPHUATHSI, METOJOB W OCOOCHHOCTEH yIPaBICHUS IPOU3BOJICTBECHHBIM
nporeccoM. PopMUpoBaHHE Yy OOYYAIOMIETOCsS CIMOCOOHOCTH OCYIIECTBISATH TEXHOJOTHYECKHH MpoIiecc
MIPOM3BOJICTBA MATEPUAIOB B COOTBETCTBUH C PETIIAMEHTOM.

2 B pe3yabTaTe NPOX0:KIeHUS MPAKTUKH 00yUYaIOIIMIiCs 10/I2KEeH:

Obnadams CIeTYyIONTUMA KOMITIETCHIIMSIMU ¥ MHIUKATOPAMH MX JOCTHKCHHUS:
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[epeuncnenne Ko10B POPMUPYEMBIX KOMIETEHIINI U MHIMKATOPOB UX JOCTHXKEHHS

VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.6; IIK-1.1; IIK-1.2; TIK-1.3; TIK-3.1; IIK-3.2;1IK-3.3; 1IK-
6.2; I1IK-6.3; IIK-6.1.

3nams.

— TEXHOJIOTMYECKHE IPOLECChl U OCHOBHOE TEXHOJOIMUECKoe OO0OpYyJOBAaHUE, HCIOJIb3YEMOE B
IPOM3BOJICTBE MATEPUAIIOB JICKTPOHUKH U (POTOHUKH;

— OCHOBHBIC TPHHIMIIBL, METOABI U (OPMBI KOHTPOJS TEXHOJIOTMYECKOrO0 TMpOIecca M KadyecTBa
IPOYKIIMH;

— OCHOBHbIE HOpPMATHBHBIC JIOKYMEHTbl II0 CTaHIAPTU3ALMHU M CepTUPUKALMU HPOLYKLIUU
NPEANPUATUI 110 IPOU3BOJICTBY MaTE€pUAIOB JIEKTPOHUKH;

— IpaBWJa TEXHMKM O€30IIaCHOCTH M IMPOM3BOACTBEHHOM CAHUTApUM; OPraHU3aLMOHHYIO
CTPYKTYpY NPEANPUATHUS;

Ymemn:

— HCII0JIb30BAaTh TEXHUUYECKUE CPEJICTBA JJI1 U3MEPEHUSI OCHOBHBIX [1aPAMETPOB TEXHOJIOTHUYECKOTO
IIpoLeCcCa, CBOMCTB CBIPbS U NPOAYKLUH IPEAIPUATUN 110 IPOU3BOJICTBY MAaTEPUAIIOB JJIEKTPOHUKH;

— aQHANM3UPOBaThb TEXHUYECKYI JOKYMEHTAIMI0, pEalu30BbIBaTh Ha IpaKTHKE TpeOOBaHMsA
HOPMAaTUBHOM TOKYMEHTaI1H.

Braoemy:

— METO/JaMU HPOEKTHPOBAHUS TEXHOJOTHMUECKUX JHMHUH U ToAdopa TEXHOJOIMYECKOTOo
000pyI0BaHUs, METOJJaMH YIIPaBJIEHUS TEXHOJIOIMYECKMMHU IIPOIiecCaMy ITPOU3BO/ICTBA;

— CIIOCOOHOCTBIO M TOTOBHOCTBKO OCYLIECTBIIATH TEXHOJOTMUECKUI IPOIECC B COOTBETCTBUH C
PETJIaMEHTOM.

3 Kpartkoe coaep:xanne NpaKTUKHU

[Ipon3BoicTBEHHAs IPAKTUKA COCTOUT U3 JABYX 3TaIlOB!

— O3HAKOMJIEHHE C TEXHOJIOTHEN ITPOU3BOJCTBA MOHOKPHUCTAIUIOB, MATEPUAJIOB JIEKTPOHUKHY;

— MIPAaKTUYECKOE OCBOEHUE TEXHOJOTMYECKHUX IPOLIECCOB U METOJOB UX KOHTPOJISI HA KOHKPETHOM
OpenpUsATHH (MHIUBUyaIbHOE 3a/1aHUE).

1. O3HakOMJIEHME C TEXHOJOTHEHl IPOU3BOJCTBA MOHOKPHUCTAIIOB, MaT€pUAIOB 3JIEKTPOHUKU
OCYILECTBIISICTCSI B BHJI€ SKCKYPCUH Ha MpeanpuaTus cooTBeTcTByromiero npoduis. Ilpu mocemenun
OPENNpUsATHST W O3HAKOMJICHHSI C €ro JesATelIbHOCThIO OOydarouuiicss JoJkKeH coOpaTh Marepual,
HEOOXOIUMBIN /71 TOATOTOBKHU OTYETA I10 MPaKTHKE.

OTuer 1o MpakTUKE BKIIIOYAET:

- ICTOPUYECKYIO CIIPaBKY O MIPEANPHUATHH;

- HOMEHKJIaTypy BBIITYCKaeMOM MPOAYyKIUH;

- BUJIbI 1 HOPMBI pacxojia ChIpbEBbIX MaTEPHAJIOB;

- OIIMCaHNe OCHOBHBIX TEXHOJIOTMUYECKHUX MEPEEIOB IPOU3BO/ICTBA;

- MeTOIbl ¥ (POPMBI KOHTPOJISI TEXHOJIOTMUECKUX MPOIIECCOB;

- MEPOTIPUATHS IO YCTPAaHEHHIO OTKJIOHEHUH (HapylleHUI) peXKUMHBIX ITapaMeTPOB pabOoThI
000pyIOBaHUS M TEXHOJIOTHYECKUX MTPOLIECCOB.

2. IlpakThyeckoe OCBOEHHE TEXHOJOTMYECKUX TMPOLIECCOB HA KOHKPETHOM MpPEANpHUITHU
o0yJaroIuiicsi OCYIIECTBISIET B COOTBETCTBMM C WHIMBHJYaJbHBIM 3aJlaHUEM I10 IpPAKTHKE, KOTOpOe
BKJIIOYAET:

- U3Y4EHUS] OCHOBHBIX CBOMCTB U 00JIACTH MPUMEHEHHSI BHITYCKAeMOM MPOIYKIINH;

- tpeboBanus ['OCT P u papyroil HOpMAaTHMBHOW JOKYMEHTallMd K KadyeCTBY BBbITyCKaeMOn
IPOYKLHH;

- U3y4YECHHE ChIPbEBBIX MAaTEPHAJIOB U METO/I0B BXOJJHOTO KOHTPOJIS;

- U3y4EHHUE MapaMeTPOB TEXHOJIOTMUECKOTO MTPOLEcCca, IPELYCMOTPEHHBIX B PEIVIAMEHTE, U METOJI0B
€ro KOHTPOJIf;

- [oApoOHOE OINuCaHWe BUAA W THUNA O0O0OpYNOBaHMA [UIS OCYILECTBJIEHUS KOHKPETHOTO
TEXHOJOTMYECKOro Ipolecca;

- IefcTBUS 0OCITYKUBAIOIIETO IIEpCOHANa IPU YpEe3BbIYAHBIX CUTYalHUsX.
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[Ipu BBHIMONTHEHUN MHIMBHUIYaJbHOTO 3aJaHUs CTYICHT JOJDKEH coOpaTh MaTepualbl 1Mo (U3UKO-
XUMHYECKHM CBOMCTBaM MaTEpPHAJIOB, BBITYCKAEMBIX MPEANPHITHEM, CTPYKType TPEINPUATHS, METOJaM
yIIpaBJIEHUs], CUCTEME CObITa TOTOBOM MPOAYKIIUH.

3aKkperuieHue TEOPETHUYECKUX 3HAHUH, MOJYYCHHBIX OOYYArOIIUMUCS IMPH HM3YYCHUHU MPOTPaMMbI
OakanaBpuara.

PasButue y 00y4aronmxcsi HAaBbIKOB HAyYHO-HUCCIICOBATEILCKOM e TETLHOCTH.

3 O0beM NpaKTHKH.

O0bem npakTUKH
Bun yuyeOHo# padoThI Axan. | Acip.
3E
u. 4.

O011asi TPY10EMKOCTh MPAKTHKH 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0 0 0
CamocrosiTejibHas padoTa 3 108 81
KoHTtakTHas camocTosTenbpHas pabora 0,4 0,3

3
CaMocTosITeIbHOE U3YUEHHUE PA3/IETI0B IPAKTUKH 107,6 | 80,7
Buja koHTpOJS: 3a4. ¢ OIIEHK.

AHHOTanUs pado4eil MporpaMmmbl
IlpousBoacTBenHoii npakTuku: HayvuHo-uccae10BaTe LCKO padoThl

1 Heas nmpakTuku — GopMupoBaHHE HEOOXOIMMBIX KOMITETECHII JIJISi OCYIIECTBICHHS HAYYHO-
HCCIIEIOBATENIbCKOM JIEATENIbHOCTH 10 HampaBieHuto mnoArotoBku 18.03.01 Xumwuueckas TEXHOJOTHS
MOCPEJICTBOM IUIAHUPOBAHUSA M OCYIICCTBICHUS OSKCIEPUMEHTAIBHOM JESITEIIbHOCTH HAa OCHOBAaHHUU
M3YYEHHBIX JUCIHILINH, B TOM YHCIIE CIIEIUANBHBIX, U CAMOCTOSTEIbHO U3YYEHHON HH(POpMAIIUT

2 B pe3yabTaTe NpOXo:KAeHUsI MPAKTHKH 00y4YAIOMMIiCsl T0JKEeH:

Obaaoams cleqyOmUMU KOMISTCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

VK-1.1; YVK-1.4; VK-1.5; IIK-2.1; TIK-2.2; TIK-2.3; TIK-3.1; I1K-3.2; I1K-3.3; I1K-4.1; TIK-4.2; IIK-

4.3; I1IK-5.1; TIK-5.2; TIK-5.3.
3nameo:

— TOPSAOK OpraHU3alllM, IUIAHUPOBAHUS U TPOBEACHUS HAYYHO-HUCCIEIOBATEIBCKUX PAbOT C
UCIIOJIb30BaHUEM TOCIEIHUX HAYYHO-TEXHUYECKUX JOCTHKEHHUH B TaHHOW 001acTu;

— TEOPETHYECKHE OCHOBBI POCTA MOHOKPHUCTAIJIOB, TOJYYECHHUS] MaTEpPHAIOB SJIEKTPOHUKH U
W3JIeTTUN U3 HUX, IPUMEHSTH 3TH 3HAHUS Ha MIPAKTHUKE;

— CBOWCTBa XMMHUYECKHX JJIEMEHTOB, COCJUHEHUW W MaTEpHAIOB HAa WX OCHOBE IS pEIICHUs
Hay4HO-UCCIIEI0BATENbCKUX 3a/1a4;

Ymemo:

— OCYILECTBISTh MOMCK, 00pabOTKY M aHajIM3 Hay4YHO-TEXHUYECKOW HMH(pOpManuu 1no npoduiro
BBITIOJIHSIEMOM paObOTHI, B TOM YKCJIE C MPUMEHEHHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTb Ha COBPEMEHHBIX TMPUOOpPax, OPraHU30BBIBATH IPOBEJICHUE DSKCIEPUMEHTOB H
UCTIBITAHUH, POBOJIUTH UX 00pabOTKY U aHATM3UPOBATH PE3YIbTATHI;

— TMPUMEHATh TEOPETUUYECKUE 3HAHUS, TOJYyUYECHHbIE TPU M3YUYEHUH €CTECTBEHHO-HAYyUHbBIX
JTUCITUATIIINH JJISI aHAJIM3a SKCIIEPUMEHTATBHBIX JaHHBIX;

Bnaoemy:

— CHOCOOHOCTBIO pelllaTh MOCTABIECHHBIC 33/1a4yM, WCIONb3ys YMEHHUS W HABBIKM B OpraHU3AINH
Hay4YHO-UCCIIEIOBATEIbCKUX M TEXHOJIOTHYECKUX padoT;

— CIOCOOHOCTHIO M3y4yaTh HAYYHO-TEXHHYECKYIO WH(POPMAIIMIO, OTCUYECTBEHHBIM W 3apyOe:KHBII
OIIBIT 110 TEMATHKE UCCIICIOBAHMS.

Iloocomosums u npeocmasums K 3awume HayIHO-UCCIEAOBaTeNbCKyl0 paboty (HUP),
BBHITIOJTHEHHYIO HAa COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH W TEXHUKHU U COOTBETCTBYIOIIYIO BHIOpAHHOMY
HaNpaBJIEHUIO MOJATOTOBKHU U mporpamme oOyueHus. B npencrasiennoi k 3amute HUP nomxubl nomyuuth
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pa3BUTHE 3HAHUS U HABBIKH, OJYYCHHBIE 00YYarOIMMCS IIPU OCBOCHUHU MPOrpaMMBbl OakajaBpuaTa, B TOM
Yyclie TIPU M3YYEHUU CheluaibHbiXx AucuuiuivH. [IpencraBnennas k 3amute HUP nomkna copepkarh
OCHOBHBEIC TeOpeTI/I‘ICCKI/Ie ITOJIOXKCHU A, 3KCHepI/IMeHTaHLHBIC pe?)y.]II:TaTI:I, HpaKTI/I‘{eCKI/Ie JOCTHUIKCHUA U
BBIBOJIBI U3 pa0OTHI.

3 KpaTrkoe coaep:kaHue NpaKTHKH

B mporiecce ocBoeHUs TUCIUTIIIMHBI 00YYAIOMIUICS TOJDKEH MOATOTOBUTH M MPEICTABUTH K 3aIUTE
HAY4YHO-HUCCIIE0BaTENbCKy0 padoTy (HUP), BbImONHEHHYIO Ha COBPEMEHHOM YPOBHE Pa3BUTHs HAyKH U
TEXHUKH M COOTBETCTBYIOILIYIO BEHIOpAaHHOMY HAIPABJICHUIO TTOJATOTOBKH U IIPOrpamMMe OO yIeHHS.

B npencrasnennoi k 3amute HUP A0/KHBI MOMYyYUTh pa3BUTHE 3HAHUS U HABBIKU, MOJTYyYCHHbBIC
0o0ydJarmuMcsl MPU OCBOCHHHM NPOTpaMMbl OakalaBpuara, B TOM YHCIE MPU H3YYCHHH CHEIHATBHBIX
nucuuiuinH. IIpeacraBnennas k 3amure HUP pomxHa copepkath OCHOBHBIE TEOPETHUYECKHUE IMOJOKECHUS,
3KCHepI/IMCHTaJIbHBIe pCSYHBTaTBI, HpaKTI/I‘-IGCKI/Ie JOCTHXKXCHHUA U BBIBOJABI 110 pa60Te.

4 O0beM NPaAKTUKHU

O0bemM NpakTUKHU
Bun yueoHoii padoThl Axax, | Acip.
3E
4. 4.
O0mas Tpy10eMKOCTh NPAKTUKH 7 252 189
KonrakTHasi pa6oTa — ay1IuTOPHbIE 3aHSITHSI: 3 112 84
B TOM 4HcJe B popMe NPAKTHYECKOI OATOTOBKH 1 32 24
Byt koHTaKTHOM paboThl IPAKTHYECKASL: 3 112 84
B TOM 4YHCJIe B (popMe MpaKTUUECKOW MOATOTOBKH 1 32 24
CamocrosiTesibHas padoTa 4 140 105
KoHTakTHas camocTosTenbHas pabora 4 0,4 0,3
CamocTosiTeIbHOE U3YUCHHUE PA3JIeTIOB MPAKTUKU 139,6 | 104,7
Buja koHTpOJS: 3a4. ¢ OIIeHK.

AHHOTanus padoyeil nporpaMmbl
IIpon3BO/ACTBEHHOM NPAKTHKH: NPEINITIOMHON NPAKTHKH

1 Iesb mNpakTHUKH — BBINOJIHEHUE BBHIMYCKHONW KBaNU(UKAIMOHHOW palOThI, 3aKperuieHue
TEOPETUYECKUX 3HAHWH W MPAKTUYCCKHX HABBIKOB, MOJYUYEHHBIX B TIpoIlecce OOYUEHHUs IO IMpOoTpamMme
OakanaBpuaTa; MPHOOPETEHHE MPAKTUYECKOTO OMBITa pabOThl C HUCTOYHHUKAMHU HAyYHO-TEXHUYECKOU
WH(OpPMAIINK, OIBITa IMOCTAHOBKH W BBITIOJHEHHUS HAYYHO-UCCIICIOBATEILCKUX M IPOCKTHBIX 3aJ1a4;
OBJIaJICHNE METOAOJIOTHEN 1 MeToAaMH 00pabOTKH pe3ylbTaTOB UCCIEAOBaHMs; COOp, MOArOTOBKA M aHAU3
MaTepUaoB MO TEMAaTHKE BBITYCKHON KBATM()UKAIIMOHHOW PabOTHI.

2 B pe3yabTaTe NPOX0:KAeHUS MPAKTHUKH 00yYAIOMIMIACS 10/I2KEeH |

Obnadams CleyOUMMA KOMIIETCHIIUSIMHA U UHIAMKATOPAMH MX JOCTHKCHHUS:

[IK-1.1; IIK-1.2; TIK-1.3; TIK-2.1; T1K-2.2; TIK-2.3; T1IK-3.1; I1K-3.2; I1K-3.3; T1K-4.1; T1K-4.2; I1IK-
4.3; IIK-5.1; TIK-5.2; TIK-5.3; TIK-6.2; I1K-6.3; I[1K-6.1

3uame:

— OCHOBBI OPTaHU3AINH U METOJOJIOTHIO HAYYHBIX UCCIIEIOBAHUL;

— COBPEMCHHBIC HAYYHbIE KOHIICTIIIHY B 00JJaCTH HEOPTAaHHYECKOTO MaTepUAIOBEIICHHS;

— CTPYKTYPY ¥ METOJBI YIIPABJICHHUS COBPEMEHHBIM IIPOU3BOICTBOM MaTEPHUAJIOB JICKTPOHUKH.

Ymems:

— paboTaTh C Hay4YHBIMH TEKCTaMH, MOJIb30BAThCS HAyYHO-CIIPABOYHBIM ammapaToM, OQOPMIISTH
pe3yJIbTaThl HAYYHBIX UCCIICIOBAHMIA,

— HCIIOJIB30BATh IOJTYYCHHBIE TCOPETHUCCKHUE 3HAHHS I MPOCKTHPOBAHHS TEXHOJIOTHYSCKUX
JUHUHN NPEANPUATHI dJIEKTPOHHOU MPOMBIIIITICHHOCTH.

Bnaoemw:

— HaBBIKAMHU CaMOCTOSITEIIbHOW HAyYHO-HCCIICIOBATEIBCKON JACSITEILHOCTH, pA0OTHI C HCTOYHUKAMHM
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Hay4YHOI nH(popMaiyu, pedeprupoBaHUs HAYYHBIX MTyOIHKAIINT;

— METOJJaMH  IPOEKTUPOBAHMSI  OCHOBHBIX M BCIOMOTAaTEJIbHBIX  IIEXOB  IPOU3BOJICTBA
MOHOKPHUCTAJIJIOB, MaT€pUAIIOB 3JEKTPOHUKA U (POTOHHMKH, CHOCOOaMU pacuera TEeXHOJIOTHYEeCKOro
000pyTI0BaHUs.

3 Kpartkoe coaep:xanue NPpaKTUKHU

Temartuka npeaIUIUIOMHON IpPaKTUKUA CTYIAEHTOB OakajaBpuaTa OIpPEAEIsSeTCs] TEMaTUKOW UX
BBIMMYCKHON KBaJU(UKAIMOHHONW pabOThl U MOKET MPOBOAMUTHCS B HAYyYHO-HCCIIEIOBATENIbCKOM WM
OPOEKTHOM (opmare (IPpHU BBHINOJHEHHH HAYYHO-HCCIEIOBATEIBCKONH MM PacyeTHO-IIPOCKTHOM PabOTHI
COOTBETCTBEHHO).

Hayuno-uccnenoBarenbckas NMpakTHKa MPOXOJUT B HAyYHBIX JIAOOPATOPHSX, TEXHOJIOTHYECKUX
nojipa3iefieHusiK, HWH(GOPMALMOHHBIX IEHTPAaX HAay4yHO-HCCIENI0BATEIbCKOM OpraHu3alMid Wil B
naboparopusx Beimyckatomed kadhenper PXTY um. JI. . MenneneeBa. CTyIeHThI 3HAKOMSTCS ¢ TEKYyIIEH
paboToii 11abopaTopHH, OCBAaWBAIOT METOIbl CHHTE3a MAaTepUalIOB, MPOBOJAT OTAEIbHBIE (PUIUKO-
XUMHYECKME U TEXHOJIOTMYECKHE HCIBITAHUS, NPUOOPETAlOT HABBIKM IIOMCKAa HayYHO-TEXHMUYECKOM
uHpopManuu U paboTel ¢ 0azaMM JaHHBIX, yYYacTBYIOT B 00pabOTKe pe3yJbTaTOB MCCIEAOBaHUS U
MOJATrOTOBKH UX K MyOJIMKALIUY.

[IpegaumioMHass mpakTUKa CTYAEHTOB, BBIIOJHSIOUMX PACUYETHO-IIPOCKTHYIO  BBITYCKHYIO
KBATM(HUKAIMOHHYIO paboOTy, TPOXOIUT B TPOU3BOACTBEHHBIX I€XaX M TEXHUYECKHX OTAeNax
MPOMBILUIEHHOTO npeanpusatus. CTyIeHTbl 3HAKOMSATCA CO CTPYKTYpOM MNpeAnpusTHs, HOPMATHUBHO-
TEXHOJOTMYECKON JOKYMEHTallMel, perjaMeHTaMu IPOU3BOJCTBA, H3Yy4YalOT CHUCTEMY MEHEKMEHTa U
KauecTBa NpoAyKUud. OCHOBHOE BHUMAHHUE YJENsSeTCS MPaKTUYECKUM BOMpocaM (yHKIIMOHUPOBAHUS
TEXHOJIOTUYECKUX JIMHUN TMPOU3BOJICTBA MPOAYKIMH, poOIeMaM TUarHOCTHKH Opaka TOTOBOM MPOAYKIHH
U MEPONPUATHUSM IO €r0 YCTPAaHEHHIO, BOIIPOCcaM MHTEHCU(UKALIUU PAOOTHI TEIJIOTEXHUYECKUX arperaTos.

Bo Bpemst npoxoskIeHusl NpeAUIIIIOMHON MPAKTUKKU CTYJIEHThl COOMPAOT MaTepHallbl 110 TEMAaTUKE
BBIMYCKHON KBAIU(PUKAIIMOHHON pabOThl, aHATU3UPYIOT WX, HAMEYAlOT OCHOBHBIC HAMpABICHUS U 33Ja4u
paboThl, BEIpa0ATHIBAIOT METOAOJIOTUIO PEIICHUS STUX 3a]1a4.

4 O0beM NPAKTUKH

O0bem NpakTUKHU
Bup yueOHoit padoTbl Axan. | Acp.
3E
4. 4.
O0mas TPyI0eMKOCTh NPAKTHKH 9 324 243
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0 0 0
CamocrosiTesbHasi padora 9 324 243
KonTakTHas camocTosiTenbHas paboTa 9 0,4 0,3
CamocTosiTeIbHOE U3YUCHHE PA3/IeNIOB TPAKTUKHI 323,6 | 2427
Bua konTpoJs: 3a4. ¢ OIlEeHK.
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5.5 TocynapcTrBeHHas utToropas arrecramus: [HoaroroBka K npoueaype 3aluThbl ¥ 3a1lHTA
BbINYCKHON KBAJUDUKAIIMOHHOH PA0OThI

1 ey rocyaapcTBeHHO MTOrOBOM ATTECTAIMU: MOATOTOBKA K MpoLeaype 3alUThl U 3alUTa

BBIIIYCKHON KBaJIM(UKANMOHHON PadoThl — BbISBICHUE YPOBHS TEOPETHUYECKOW U NPAKTHUECKOU
MOJTOTOBJICHHOCTH BBIMYCKHUKA By3a K BBINOJHEHUIO NPOGECCHOHATIBHBIX 3a/lad U COOTBETCTBHS €rO
noarorosku TpedoanusM GI'OC BO no nanpasnernto noaroroBku 18.03.01 Xumuyeckasi TeXHOJIOTUS.

2 B pe3yabTrare NPOXOKIEHUS TOCYAAPCTBEHHOM HTOINOBOM AaTTeCTALMU: MOJATOTOBKH K
npoueaype 3alMThl U 3aIUMThI BBIMMYCKHON KBaJIM(PUKANMOHHOH PadoThl y CTYJAEeHTAa NMpPOBepsieTcs
copMHPOBAHHHOCTH CJEIYIOIIMX KOMIIETEHUM, a TaK:Ke CJeIYHIIUX 3HAHNH, YMEHHUIl U HABBIKOB,
MO3BOJIAIOIINX OIEHUTH CTelNeHb TOTOBHOCTH O00Y4YalomUXcs K JajibHeleil mpodgeccuoHAJIbHOM
AesITeJIbHOCTH.

BoimyckHUK, OCBOMBHIMK  mporpamMMmy OakaiaBpuara, JODKEH o0najgaTh — CIENYIOIIUMHU

KOMITETCHIIUSIMU:
VK-1; VK-2; VK-3; VK-4; VK-5; VK-6; VK-7; VK-8, VK-9; VK-10; VK-1.1; VK-11; VK-1.2; VK-1.3; VK-
1.4; VK-1.5; VK-2.1; VK-2.2; VK-2.3; VK-2.4; VK-2.5; VK-2.6; YK-2.7; VK-2.8; VK-2.9; VK-3.1; VK-3.2,
VK-3.3; VK-3.4; VK-3.6; VK-4.1; VK-4.2; VK-4.3; VK-4.4; VK-4.5; VK-4.6; VK-4.7; VK-4.8; VK-4.9;
VK-5.1; VK-5.2; VK-5.3; VK-5.4; VK-5.5; VK-5.6;, VK-5.7; VK-5.8;, VK-5.9; VK-6.1; VK-6.2; VK-6.3;
VK-6.4; VK-6.5; VK-6.6; VK-7.1; VK-7.2; VK-7.3; VK-7.4; 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; VK-9.1; VK-9.2; VK-9.3; VK-10.1; VK-10.2;YVK-10.3; VK-11.1; VK-
11.2; VK-11.3; VK-2.10; YK-5.10; VK-5.11; VK-5.12; VK-5.13; VK-5.14; OIIK-1; OIIK-2; OIIK-3; OIIK-
4, OIIK-5; OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9;
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-3.1,
OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-4.1; OIIK-4.2,
OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.6;, OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.1; OIIK-5.2; OIIK-5.3;
OIIK-5.4; OIIK-5.5; OIIK-5.6; OIIK-1.10; OIIK-1.11; OIIK-2.10; OIIK-2.11; OIIK-3.10; OIIK-3.11,
OIIK-3.12; OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16, OIIK-3.17; OIIK-3.18; OIIK-4.10; OIIK-4.11,
OIIK-4.12; OIIK-4.13; OIIK-4.14; OIIK-4.15; OIIK-4.16; OIIK-6.1; OIIK-6.2; OIIK-6.3; IIK-1; IIK-2;
1IK-3;1IK-4; [IK-5; I[IK-6; IIK-1.1; IIK-1.2; IIK-1.3; [IK-2.1; IIK-2.2; [IK-2.3; IIK-3.1; [IK-3.2; IIK-3.3;
IIK-4.1; [IK-4.2; [IK-4.3; I[IK-5.1; IIK-5.2; I[IK-5.3; [IK-6.2; IIK-6.3; VK-3.5; [IK-6.1.

3HATh:

— TOpSAJOK OpTraHW3allid, TUIAHWPOBAHUS U TPOBEJCHHUS HAYYHO-HCCIENOBATENLCKUX pPadOT ¢
MCIIOJIb30BaHUEM MOCIEIHUX HAYYHO-TEXHUYECKUX JOCTUKEHHUH B JaHHOW 00JacTy;

— (U3UKO-XMMHUYECKHE OCHOBBI CHHTE3a MAaTEpUAIOB JJIEKTPOHUKH, HAHOIIEKTPOHUKU U
(OTOHMKH, TPUMEHSTH ATH 3HAHUS Ha TTPAKTHUKE;

— OCHOBHbIE TpeOOBaHMs K IPEACTaBICHUIO PE3yJIbTaTOB MPOBEJACHHOTO HCCIENIOBAaHUS B BHJIE
Hay4HOI'O OTYETa, CTaThU UJIW JOKIA/A;

yMeThb:

— CaMOCTOSITENIbHO  BBISIBJISITH ~ MEPCHEKTUBHBIE  HANpaBICHUS  HAY4YHBIX  HCCIIEOBAHUM,
000OCHOBBIBaTh aKTyallbHOCTh, TEOPETHYECKYI0 U TMPAKTUYECKYI0 3HAUYUMOCTHb MPOOJIEMbl, MPOBOAMTH
JKCIIEPUMEHTAIIbHBIE NCCIIEIOBaHMS, aHAIU3UPOBATh U MHTEPIPETUPOBATH NOJyUYEHHBIE PE3YJIbTAThI;

— OCYILECTBISITH IOHUCK, 00pabOTKy W aHalu3 Hay4YHO-TEXHHYECKOW HHGMOpMaLUMU IO TeMme
BBITOJIHSAEMON pabOThI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTaTh Ha COBpPEMEHHBIX MpPHOOpaxX, OPraHU30BBIBATH IPOBEJACHHUE HKCIEPUMEHTOB U
UCIIBITAaHUH, POBOJIUTH UX 00pabOTKY U aHAIM3UPOBAThH PE3YIbTATHI;

BJIA/IETh:

— METOAOJIOTUEH U METOJMKOW MPOBEACHUS HAYUHbBIX MCCIIEIOBAHUI; HABBIKAMHU CaMOCTOSTEIbHOMN
HAay4YHOHW W UCCIIEI0BATEILCKON paObOTHI;

— HaBblKaMH pabOThl B KOJUIEKTHBE, TUIAHUPOBATh M OPraHU3OBBIBaTh KOJUIEKTHBHBIE HAay4YHbBIE
HCCJIEIOBAHMSI; OBJIa/1I€BaTh COBPEMEHHBIMH METOIAMU UCCIIEIOBAHMS U aHaIM3a MOCTABICHHBIX MPOOIeM;

— CHOCOOHOCTBIO pelllaTh MOCTaBJIEHHBIE 3a/layM, HCIOJIb3ys YMEHHUS W HaBbIKM B OpraHU3alUH
HAYYHO-UCCIIEJOBATEIIbCKUX U TEXHOJIOTHUECKUX PadoT.
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3 Kparkoe coaep:kaHue rocyiapcTBeHHoil nroropoii arrecraumuu: IlonroroBka k mpouenype
3aIIMTHI M 3a1IUTA BHINYCKHOM KBAJTU(PUKAIMOHHON padoThI

locynapcTBenHast uToropasi arrecranus: [[oAroToBka K mpoIeaype 3alluThl M 3alUTa BHITYCKHON
KBaJIM(UKAIIMOHHOM pabOThI MPOXOAUT B 8 ceMecTpe Ha 0Oa3e 3HAHUM, YMEHHUI M HaBBIKOB, MOJyYE€HHBIX
CTyJICHTaMH IIPHU U3y4deHUU aucuuiuiviH Hanpasienus 18.03.01 XuMuueckas TEXHOJIOTU U MTPOXO0XKICHUS
MPAKTHK.

I'ocynapcTBenHas utoropas arrecranus: [IoaroToBka K mporeaype 3aliyThl U 3allUTa BBITYCKHOM
KBaJIM(DUKAIIMOHHOM pabOThl POBOAUTCS FOCYIaPCTBEHHON IK3aMEHAIIMOHHONW KOMUCCHEH.

KouTponb ypoBHS CcHOPMHUPOBAHHOCTH KOMIETCHLUNH OOYYarolMXCs, MPHUOOPETEHHBIX IMpH
ocoennn OOII, ocymiecTBiIsieTcss MyTeM MPOBEACHUS 3alUTHl BBHIMYCKHOW KBaTHU(PUKAIMOHHON pabOThI
(BKP) u npucBoenus kBamupukauu «0akajiaBpy.

4 O0BbeM rocyaapcTBeHHOW uMTOroBoii arrecranum IloaroroBka Kk mnpoueaype 3alIMTBI H
3alMTA BHIMYCKHOH KBAJIH(PUKAIMOHHOI PadoThI)

[IporpamMma oTHOCHUTCS K 00s3aTeNbHONM 4YacTH ydeOHOro miaHa, K 01oky b3 «l'ocymapcrBeHHas
UTOTOBasl aTTECTAIMS» U PacCUUTaHa Ha COCPEOTOUECHHOE MPoXokIeHue B 8 cemectpe (4 Kypc) oOydeHus B
ooveme 216 u (6 3ET). Ilporpamma mpemmoiaraer, 4ro OOyYarompecs HMEIOT TEOPETHYECKYI0 |
MPAKTUYECKYI0 TOJTOTOBKY B OO0JIACTH TEXHOJIOTHSI MaTE€pHaliOB M MPUOOPOB AIEKTPOHHOW TEXHUKH WU
HAHOAJICKTPOHHUKH

" B 3aueTHBIX B akanewm.
Bunet yueGHoI paboTh
SIMHMIIAX qacax
Oomas tpynoemkocts I'MA no yueOHOMY ILU1aHY 6 216
KonraktHas pa6ora (KP): - -
CamocrositesibHas padora (CP): 6 216
KoHTakTHas paboTa — HTOrOBas aTTECTAIUS - 0,6
Brimonnenue, Hanucanue u opopmiaenue BKP 6 2154
Bua koHTpoJIs: 3amuta BKP
N B 3auetHbIx B actponom.
Bunsl yueOHoM paboThI
eAMHHIIAX qJacax
Oo0mas tpynoemkocts I'MA o yyeOHOMY IU1aHy 6 162
KonraktHas pa6ora (KP): - -
CamocrositesanHnas padora (CP): 6 162
KoHnTakTHas paboTa — UTOroBas aTTecTalus - 0,5
Brinonnenue, Hanucanue u opopmierue BKP 6 161,5
Bua konTpoJs: 3amuTta BKP
5.6 ®akyabTaTUBBI
AHHOTAaIUs padoyeil MPorpaMMbl T CHHNJIHHBI
«IlepeBo HAYYHO-TEXHHYECKOH JTUTEPATYPBI»
1. Heap AUCHUIUIMHBI — TPHOOpPETeHHE OOyUYaAIOUUMUCS O0IIe, KOMMYHHKAaTHBHOW U

npoecCHOHANBPHOM KOMIETEHIMM, YpPOBEHb KOTOPHIX Ha OTAENbHBIX O3Tanax sI3bIKOBOM MOATOTOBKU
MO3BOJISIET  BBIMOJHATH  pa3jidyHble BHUABI MPO(PECCHOHATBHO OPHUEHTUPOBAHHOTO TMepeBojia B
IIPOU3BOJCTBEHHON U HAYYHOU EATEIBbHOCTH.

2. B pe3yabTare H3y4eHHUs! JUCHUILIMHBI 00YYAKOLIUIICS J0JI/KEH

Obnadamye CleAyOMUMU KOMIIETCHIIUAMHU M UHAUKATOPAMH UX TOCTH)KEHUS .

YK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3nams:

— OCHOBHBIE CIIOCOOBI IOCTH)KEHUS SKBUBAJIEGHTHOCTHU B IIEPEBOJIE;

— OCHOBHBIE ITPUEMBI I1IEPEBOJA;
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— SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKITHH SI3bIKA KAK CHCTEMBI;

— JIOCTATOYHOE JJIsi BBIIIOJHEHUS MEpeBOjia KOJIUYECTBO JIEKCUYECKUX €AMHMII, (pa3eosoru3MoB, B
TOM YHCJIE COLIMATIBHBIX TEPMUHOB M JIMHI'BOCTPAHOBEIUECKHUX PEAIHIl;

yMmemy:

— IIPUMEHATh OCHOBHBIE ITPUEMBI IIEPEBO/IA;

— OCYHIECTBIISATh NMHUCHMEHHBIM MEepeBOJ C COONIOJCHUEM HOPM JIEKCMUECKOH AKBHUBAJIEHTHOCTH,
coOII0ICHUEM IPaMMaTUYECKUX, CHHTAKCUYECKUX U CTUIIMCTUUECKUX HOPM;

— o(hopMIIATH TEKCT MEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYIIECTBJIATh MEPEBOJ] C COONIOJCHUEM HOPM JIEKCHYECKOW IKBHUBAJICHTHOCTH, COOJIOJCHHEM
IrpaMMaTUYECKUX, CHUHTAKCUYECKMX M CTUJIMCTUYECKUX HOPM TEKCTa IIEpeBOAa U TEMIIOpPaIbHBIX
XapaKTePUCTUK UCXOAHOTO TEKCTa;

enademn:

— METOJUKOW MpEeArnepeBOAYECKOr0 aHajdn3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOCHPUSTHIO
MCXOJJHOI'O BBICKA3bIBAHUS;

— METOJMKOI MOATrOTOBKHU K BBHIMOJHEHHIO MEPEeBO/A, BKIIIOUAsk MOMCK MHPOpPMAIMU B CIPABOYHOM,
CIEIMAJIbHOM JIUTEPAType U KOMIIBIOTEPHBIX CETSIX;

— OCHOBaMH CHCTEMBbI COKPAIIIEHHO MepeBOIYECKOM 3aiCH MTPH BBITOIHEHUH IIEPEBOIA;

— OCHOBHOW MHOS3BIYHOM TEPMUHOJIOTHEN CIIEUATIbHOCTH;

— OCHOBaMH pedeprpoBaHUs U AHHOTUPOBAHUS JINTEPATYPHI MO CHEIIHATbHOCTH.

3. KpaTkoe coaep:kanue TUCHUTIIHHBI

Pa3znen 1. OcHOBHbIE JleKCHMYeCKHEe U CTHJIHCTHYECKHE 3aKOHOMEPHOCTH IepeBOAa HAYYHO-
TeXHUYeCKOH JIUTepaTyphl

1.1 Jlekcuueckre 3aKOHOMEPHOCTH HAyYHO-TEXHHUYECKOTo mnepeBojaa. CMBICIOBON aHANU3 Hay4HO-
TEXHUUYECKOI0 TEKCTa U ero cermMeHranus. CTHIMCTUYECKHE OCOOEHHOCTH HAayYHO-TEXHUYECKUX TEKCTOB.
[Ipeononenue TpyaHOCTEH, CBSI3aHHBIX C PACXOXKACHHEM CHHTAaKCUYECKUX CTPYKTYp HHOCTPAaHHOTO U
PYCCKOr0 TEXHUUECKHUX TEKCTOB.

1.2 CpaBHeHue TOpsKa CIIOB B AaHIJIMICKOM H PYCCKOM MpeasiokeHusx. llepeBon cioB,
YCTAHOBJICHHE 3Ha4YeHHUs cioBa. [lepeBox CBOOOAHBIX M (Ppa3eosoTHUECKUX cioBocodeTanuid. llepeBon
3aroJIoOBKOB TEKCTOB U CTaTel

1.3 Coxkpamenusi. OcoO0eHHOCTH WX TiepeBoja. Pa3BuTHe HABBIKOB TIEpeBOIa Ha TIPUMEPE TEKCTOB 110
TemMe «XuMudeckas gadopatopus» «/3mepeHust B XUMUN».

1.4. Jlexcuueckue TpaHcQOpMalMKM MPH MEPEBOJAE TEKCTOB MO TEMAaTHKE XUMHUU M XUMHYECKOU
TE€XHOJIOTHH.

Pa3nes 2. OcHOBHBIE TPAMMaTH4YeCKHe 0COOEHHOCTH NepeBoja.

2.1. OcobenHocTH TmepeBojia mpeanoxenuid Bo BpemeHnax Indefinite, Continuous., Perfect, Perfect
Continuous Ha puMepe mepeBoia TEKCTOB M0 TEMAaTHKE XUMHUYSCKOW TeXHOIOruu [lepeBo/ MpuaaTOYHbIX
MIPETIOKECHU .

2.2. MeTtonpl U IpUEMBI TIEPEBOJIa CTPAIATENILHOTO 3aJl0Ta Ha MpUMepe TepeBoa TEKCTOB M0 TeMe
"TexHonoruu Oyaymero".

2.3. Tumbl yCIIOBHBIX MPEUIOKEHUH, MpaBuia U 0COOEHHOCTH MX mepeBoza. IIpakTuka mepeBoja
YCIOBHBIX TPEMJIOKEHUH Ha IpUMEpax TEKCTOB II0 pPa3jIMYHbIM pas3fellaM XUMUU WU XUMHUYECKOHN
TEXHOJIOTHH.

2.4. MopnanbHble TI1arojisl M OCOOGHHOCTM UX TII€peBOJa Ha IMpHUMEpe IepeBoJia TEKCTOB
«Texnonorusy, «IIpombluieHHOE 000PYIOBaHHE

Pa3nea 3. OcobGeHHOCTH NepeBoia NPeIOKeHUH ¢ HeJIMYHBIMHI (POPMaMHU IJ1aroJia

3.1 adunuTus (HeompeneneHHas ¢popma riarona). Pois nHOUHUTHBA B IPEIUIOKEHUN U BapUAHTHI
nepeBojia Ha pycckui sA3bIK. [Ipuyactus u repynauii. BapuanTsl nepeBoga Ha pyCCKUMN S3BIK.

3.2 NuduautuBHBIe 000pOTH. O00pOT AomoONHEHWEe ¢ WHPHHUTHBOM. OOOpOT mMojjexaniee ¢
UHOUHUTUBOM. Pa3innyHble BapHaHThI IEPEBOA.

3.3 IlepeBoa mpuyYacTHBIX 000POTOB. AOCONIOTHBINA MPUYACTHBIM OOOPOT M BapuUaHTHI IEpeBOAA.
Pa3BuTue HaBBIKOB MepeBo/ia B chepe XUMUH U XUMUUECKOM TEXHOIOTHH.

Pasznean 4. OcodennocTu pedepaTuBHOIO NNepeBoaa

4.1. AnropuT™M mpeanepeBogUYECKOil paboThl € HAYYHO-TEXHHUYECKUM TEKCTOM II0 XHMMHKO-
TE€XHOJIOTHYECKON TeMaTHKe.
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4.2. AnropuT™m cocTaBieHus pedepara o XuMHUKO-TEXHOJIOTHIECKON TeMaTuKe (AaHHOTALIUH )
4.3. Aaroput™ paboThI 10 pedepaTuBHOMY MEPEBOAY MO XMMHUKO-TEXHOJIOTHIECKON TEMATHKE.
4. O0beM y4eOHOH JUCHUINIMHBI

Cemectp
Bcero
Bu yue6HOi paGoTHI 5 cemecTp 6 cemectp
3E Axar 4. | 3E A‘flaﬂ' 3E A‘ff‘ﬂ‘

OO0mmas TpyA0€MKOCTh TUCITUTLIMHBI 4.0 144,0 2,0 72,0 2,0 72,0
KonTakTHas padora — 18 64,4 0.9 32.0 0.9 32.0
ay/IMTOPHBIE 3aHATHUS:
[Mpaktudeckue 3anstus (I13) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHas paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KonrtakTHas caMocTosTeIbHAs 0.4 0.2 0.2
pabora
C 212 1,1 1,1

aMOCTOSITEITEHOC H3yUCHHE 796 39.8 398
pa3zesoB TUCIUILUTHHBI
Bunabl koHTpOJIS:
Buo xonmpona uz YII 3auer 3auver

Cemectp
Bcero
Bu yueGHO#M paGoTsI 5 cemectp 6 cemecTp
3E Acrp.w | 3E | AP | gp | AP

OO6miast TpyA0€MKOCTh TUCIUILIUHBI 4 108 2 54,0 2 54
KonTakTHas padora — 18 48,3 0.9 24 0.9 24
ay/IMTOPHbIE 3aHATHUS:
[Tpaktueckue 3austus (I13) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHAs padoTa 2,2 60,0 1,1 30,0 1,1 30,0
KonTakTHas caMocToATENLHAS 0.3 0.15 0.15
paborta
C 2,2 11 1,1

aMOCTOSITENIbHOE U3y4YeHHE 59.7 29 85 29,85
pa3eNioB JUCIUILTAHBI
Buasbl koHTpOJIA:
Buo konmpons uz Y11 3auer 3auver

AHHOTanus pado4ye NPOrpaMMbl 1M CHHUIIJIMHBI
«'paxknanckas 3a1MTA B YPEe3BbIYAWHBIX CUTYALMSIX»

VYyeOnas nucuuruimHa "['paxkaaHckasi 3amuTa B 4pe3BbIYAMHBIX CUTyalUsx'" YMTAETCS B paMKax
¢akynbTaTuBa B 1 MK BO 2 ceMecTpax M 3aKaHUYUBAETCS 3a4ETOM.

1. Heap DMCUMIUVIMHBI -- TOATOTOBUTh CTYAEHTa K OCMBICICHHBIM NPAKTUYECKUM JIEHCTBHUIM IO
o0ecreyeHnio CBOeH 0€30MacHOCTM M 3aIIUThl B YCIOBHMSX BO3HUKHOBEHHS YPE3BBIYAWHOM CHUTyaluu
IIPUPOJHOTO, TEXHOIT€HHOTO M BOGHHOT'O XapakTepa.

OcHOBHOM 3a/auel TUCHMIUIMHBI sBJsieTcs (OpMUPOBAHME YMEHHH M HABBIKOB, MO3BOJISIONIUMX Ha
OCHOBE W3y4Y€HHUS OIAaCHBIX M MOpaXarolmux (aKTOpPOB UPe3BbIUAWHBIX CHUTYyallMil MPUPOJHOTO,
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TEXHOTEHHOT'O ¥ BOGHHOTO XapaKTepa, IPYTUX OMAaCHOCTEH yMesno pemaTh BOIPOCH CBOEH 0€30MacHOCTH C
UCIIOJIb30BAHUEM CPEJCTB CUCTEMBI IPAXKAAHCKOM 3alUTHI.

2. B pe3ysabTare 0CBOeHUS JMCHUIIIMHBI CTYIEHT J0JIKEH:
Obaadoams CIeAyOMUMA KOMIICTCHIIUAMA U WHIUKAaTopaMu ux noctmxenus: VK-8.1, VK-8.2, VK-
8.5, VK-8.7.
3uams:
- XapaKTEepUCTUKU MPUPOJHBIX O€ACTBUN, TEXHOICHHBIX aBapui M  KaracTpod Ha pagUALUOHHO,
XMMHUYECKH U OMOJIOTMYECKU ONACHBIX 00BEKTaX, Mopaxaromue (GakTopbl Ipyrux ONacHOCTEH;
- OCHOBBI BO3/ICHCTBHUS OMACHBIX (PAKTOPOB UPE3BBIYANHBIX CUTYAIMH HA YEIOBEKA U MPUPOJHYIO Cperdy,
JIOITyCTUMBIE Npe/IeIbHbIE KPUTEPUU HEMATUBHOTO BO3ECHCTBUS;
- Mepbl 0e30MacHOr0 MOBEACHHS MpHU NpPeObIBAaHMM B palioHAX (30HAaX) MOXKApOB, PaIUOAKTUBHOTO,
XMMHUYECKOT0 ¥ OMOJIOIMYECKOr0 3arpsi3HEHMS;
- CIoCcOObI M CpelCTBA 3AIIMTHI YeIOBEKa OT BO3JACHCTBHS MOpaXarolmuX (PaKTOpoB 4Ype3BbIYANHBIX
CUTyalluii IPUPOJHOI0, TEXHOTEHHOTO U BOGHHOT'O XapaKkTepa.
Ymemn:
- HCIIOJIb30BaTh CPEACTBA 3allUThl OPraHOB JbIXaHUS M KOXXKH, MEIUIMHCKHE JUIsl CaMO3allUThl U
OKa3aHHUs OMOUIH JIPYTUM JIFOISIM;
- IPUMEHSITh MIEPBUYHBIE CPE/ICTBA MOKAPOTYIIECHUS JUIs JIOKAIN3ALUHU U TYIIEHUS [0Kapa, BO3ZHUKIIETO
B ayUTOpuUH (J1aboparopun);
- OKasbIBaTh cebe U APYrHMM MOCTPaJaBUIMM MEAMLIUHCKYIO ITOMOIIb C UCIOJIb30BaHUEM Ta0ENbHBIX U
HOJPYYHBIX METUIIMHCKUX CPEJICTB.
Braoemy:
- npuéMaMu IPOBEJIEHUS YAaCTHUUYHOM CcaHUTapHOM OOpabOTKM IpU BBIXOJE U3 pailoHa (30HBI)
pPaMOaKTUBHOI0, XUMHUYECKOTO U OMOJIOTHYECKOr0 3arps3HEeHus (3apakxeHus);
-- CII0CO0AaMHU ¥ TEXHOJIOTUSIMU 3AIIUTHI B UPE3BBIYANHBIX CHUTYAILUSX.

3. Kparkoe coaep:kanue JUCHUIINHBI.
Paszoen 1. Onacnocmu npupoonozco xapaxmepa.
Cruxuiinple O€ICTBUS, SIBJICHUS TMPUPOIBI Pa3pyIIUTEILHON CHIIBI - 36MJICTPSICEHUSI, HABOTHEHUS, CEJICBBIC
MOTOKH, OTIOJI3HH, CHEXHBIE 3aHOCHI, U3BEP>KEHUE BYJTKaHOB, OOBAJIbI, 3aCyXH, yparaHbl, OypH, MOKaphl.
Pazoen 2. Onacnocmu mexnoeennozo xapakxmepa.
ABapuu 1 KaTacTpodbl Ha PATUAIMOHHO OMACHOM OOBEKTE, XUMUYECKH OMACHOM OOBEKTe, OMOJOTHYECKH
OMACHOM O00BEKTe; Ha TpaHCHOpPTe (KEJIE3HOAOPOKHOM, ABTOMOOMIIBHOM, PEYHOM, aBUAI[MOHHOM); Ha
THUAPOCOOPYKEHUSAX; HA KOMMYHAIIbHBIX CUCTEMAaX KHU3HEOOECTIeUeHHSI.
Pa3zoen 3. Onacnocmu soennoco xapaxkmepa.
[IpuMmeHeHrne OpYyXHUS MacCOBOTO TMOPaKEHUsS (SAIEPHOTO, XUMHUYECKOTO, OHMOJOTHYECKOro), OOBIYHBIX
CPENICTB C 3a)KUTATEJIbHBIM HAMIOJIHEHHEM, HOBBIX BUJIOB OPYXKHS. 30HBI 3aPAKEHUSI OT CPEACTB MOPAKEHUS
Y UX BO3/CHCTBUE HA HACEICHUE U OKPYKAIOLIYI0 TPUPOJHYIO CpEy.
Pazoen 4. Ilosxxcapnas 6e3onacnocme.
[Toxxapnast onacHocTh. [loxkapnas oxpana. Knaccudukamus moxxapoB moxxapoB B 3JaHHUSIX U TOMEIICHHSIX.
Cranuu pa3BuTus okapoB. Jlokanmuzanus U TymieHue moxkapoB. [lepBHUYHBIE CpEACTBA MOXKAPOTYIICHUS
(ormerymmrenu OII -8, OY-2, OBII-5, BHyTpeHHUH MTOKapHBIA BOAOIPOBO/) U MPaBUiIa MOJIb30BaHUS UMH.
ABTOMAaTHUYECKHE CHCTEMBI TOXKAPOTYIIEHUS — MPHUHKJIEPHBIE W JpeH4YepHble. OTHETYyIIaNe BEIecTBa —
BOJIa, TICHBI, HETOPIOUHME Ta3bl U pa30aBUTENH, MOPOIIKOBBIE COCTaBbI, TAIOT€H3aMEIEHHBIC YTIEBOIOPO/IbI.
Pazoen 5. Komnnexc meponpusmutl epaxicoanckou 3auuml HACeNeHUs.
- OmnoBemnienne W WHPOPMUPOBAHME HaceleHus 00 omacHOcTH. [IpuHSATHE HaceleHHeM CUTHAlIOB
onoemenns («Baumanue Bcem!», «Bozmymnas TpeBora», «PamuannoHHAs OMAaCHOCTHY», «XHUMHYECKas
TpeBoray, «OT0ol OMaCHOCTH») U MOPSIOK JEHCTBUS MO HUM. DBaKyallus HACEICHUS U3 30HBI OMACHOCTH.
CriocoOsI PBaKyaniii DKCTPEHHAs dBAaKyallHsi CTY/ICHTOB U3 ayJAUTOPUHU MTPH BOZHUKHOBEHUH TIOXKapa.
- CpencrtBa uHAMBUAYAIbHOM 3amuThl opranoB abixanus (I'TI-7, I'TI-9, P-2, V-2K, PIIA-1, PIII™-67M, PVY-
60M, «®Denukcy, I'JI3K, JI1T, AI1-3, [13Y-K, UTT-4M, UTII-5, UTT-6, KUII-8), koxwu (JI-1, O3K) uenoseka.
MenuuuHcKue CpeiCTBA 3aIUTHI .
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- Cpe,Z[CTBa KOJIJIEKTUBHOM 34Tl HACCJICHHA.

yoexuIna.
Pa3zoen 6. Okazanue nepsou nomowu.

Haznauenwue,

3al[UTHBIC CBOWMCTBA YOEKUII.
[IporuBopamuanonusie ykpoiTus (IIPY, moa3zemHble memexomHble MEPEXOoJbl, 3ariayOJeHHBIC CTaHIUU
METPOIIOJIUTEHA), MPOCTEUINE YKPBITUS (TpaHIIEH, OKOMbI, MNepeKkpbiThie Iienu). [IlpaBuna 3aHATUSA

OxkazaHue mepBol MOMOIIM IPHU OKOTaxX, PAaHEHUAX, 3apaxeHusX. [IpoBejeHHe YaCTUYHOW CAHUTAPHOU
00pabOTKM KOXHBIX IOKPOBOB 4YEIIOBEKAa IIPU BBIXOJE U3 30H PATUOAKTHBHOTO, XUMHUYECKOTO U

OHMOJIOTUYECKOr0 3apakeHUsI (3arpsiI3HEHUS ), U3 30H MOKapOB.

Pazoen 7. Jluxsuoayus nocieocmeutl upe3sblyaiiHou cumyayuu.
ABapuiiHo-criacaTeNibHble Pa0OThl. DKCTpEHHas dBaKyalus M3 ayAuTOpuH (1abopaTopuu) B YCIOBHUSX
1oXkapa, paJualloOHHOI0, XUMHUYECKOro, OMOJIOTMYECKOIO 3arpsi3HEHHUs TEPPUTOPUHU C HCIOJIb30BaHUEM
npocreimmx cpeacts 3amuThl («Denukcy, ['/I3K, nporusorasa I'T1-7 ¢ AIT-3).

4. O0beM y4eOHOM JUCHUINIMHBI

Buj yueOHoii padoThI

O0BbeM TUCHUIIINHBI

3E AkajaeM.4 | ACTPOH.Y
O061masi Tpy10eMKOCTh TUCIHUILIHHBI 1 36 27
KonrakTHasi pa6oTa — ayAUTOPHBIE 3aHATHSL: 0,44 16 12
Jlekuun 0,44 16 12
[IpakTryeckue 3aHATUs - - -
JlaboparopHbie pabOTHI - - -
CamocTosiTesibHasi padoTa 0,56 20 15
CamocTosITeIbHOE M3YUCHHE PA3/IeTIOB AUCITUILIMHBI 19,8 14,85

0,56
KoHTakTHas camocTosTeNbHas paboTa 0,2 0,15
Buj1 MTOrOBOr0 KOHTPOJISI: 3a4er
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6. TPEBOBAHMUS K YCJIOBUSAM PEAJIM3ALIUU ITPOI'PAMMBbI BAKAJIABPUATA

6.1 Odmecucremubie TpedoBanus k peanusanuu OOII dakanaBpuara

VYHUBepCUTET pacrojiaraeT Ha IpaBe cOOCTBEHHOCTH UM MHOM 3aKOHHOM OCHOBAaHMM MaTepUaJIbHO-
TEXHUYECKUM oO0OecrieueHueM o0pa30BaTeNbHON JEATEIBHOCTH (TIOMEIICHUSIMA W OOOpYAOBaHUEM) s
peamm3anuu OOII GakanaBpuara.

Kaxnplii oOydaromuiics B T€YEeHHE BCEro IMepuoaa oOyueHHs 00ecTeYMBAeTCs WHAMBHIYAIbHBIM
HEOIPaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOH HH(OpManuMoHHO-00pa30BaTeIbHON Cpelie YHHBEpPCHUTETA.
OnekTpoHHas  MHGPOPMALMOHHO-OOpa3oBaTeNbHas  cpefda  obecliedMBaeT  BO3MOXKHOCTb  JIOCTYIA
o0yyJaromerocsi u3 Jito0ol TOUKH, B KOTOPOH MMEETCsl TOCTYI K WH(POPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOM
cetu «MIHTepHET», KaKk Ha TEPPUTOPUU YHHUBEPCUTETA, 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
JTUCIUTIINH (MOJIYJICH ), TPAKTHUK;

— (hopMHUpPOBaAHKE FIIEKTPOHHOTO MOPTGHOINO 00yUAIOIIErocs, B TOM YHCJIE COXPAaHEHHE ero padoT U OLIEHOK
3a 3TH pabOTHI;

— (ukcanuio xoma 00pazoBaTEIHLHOTO MPOIIECCa, PE3YIHTATOB MIPOMEKYTOYHOM aTTECTAIlMH U PE3YIbTaTOB
ocoenust OOII 6akanaBpuara;

— TMpOBEJCHHWE YYEOHBIX 3aHATHH, TPOIENyp OIEHKH pe3ylbTaTOB OOydYEHHs, peanu3alus KOTOPBIX
IPEIyCMOTpPEHA C IPUMEHEHHEM 3JIEKTPOHHOTI'0 00Y4YEHHUs, TUCTAHLIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHA;
— B3aMMOJICHCTBHE MEXYy YYaCTHUKaMH 00pa30BaTEIBHOIO IMPOIECcca, B TOM YUCIIE CUHXPOHHOE M (WIIH)
ACMHXPOHHOE B3aMMOAEUCTBHS IOCPEICTBOM ceTH «VIHTepHET».

OyHKIIMOHUPOBAHUE DJIEKTPOHHOW HH(POPMAIIMOHHO-00pa30BaTEIbHON Cpeabl 00eCIIeYnBaeTCs
COOTBETCTBYIOLIUMH CpEJICTBAMH HH(POPMAlMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOIMH M KBaln(uKaruen
pabOTHUKOB, €€  UCHOJB3YIOUIMX M  [ojajepkuBaomuX.  @OYHKIMOHUPOBAHHWE  BJIEKTPOHHOM
UH(POPMALIMOHHO-00pa30BaTENIBbHOM Cpe/ibl COOTBETCTBYET 3aKOHOAATeNbCTBY Poccuiickoit denepannu.

6.2 TpeOGoBaHusl K MaTepUAILHO-TEXHHYECKOMY O0ecrnedeHHI0

MarepuanbHO-TeXHHUECKasl 0a3a YHUBEPCUTETa COOTBETCTBYET JAECHCTBYIOIUM IMPOTHBOIOKAPHBIM
NpaBUIaM U HOpMaM M 00ECIeUMBAET MPOBEJCHHUE BCEX BHUJIOB JWCIHUILIMHAPHON M MEKIUCIUTUIMHAPHOU
HNOJArOTOBKH, MPAaKTUYECKOH M Hay4yHO-UCCIEeI0BaTEeIbCKOW pPabOThl OOYUaIOMIMXCS, MPelyCMOTPEHHBIX
y4€OHBIM IIJIaHOM.

[lepeyeHbp MaTepUaIbHO-TEXHUYECKOTO OOECIIEUEeHHs BKIIIOYAET: JIEKI[MOHHbIE y4eOHbIE ayTUTOPUU
(oOopynoBaHHBIE BUJICOMTPOESKITNOHHBIM 00opyI0BaHNEM ISt TIpe3eHTAIHH, CpeacTBaMu
3BYKOBOCIIPDOM3BEICHUS, JKPAaHOM, M HUMEIoIIUe BbIXOA B VHTepHeT), MoMeuieHus JUis HpOBEIEHUS
CEMHHApPCKUX M IMPaKTUYECKUX 3aHATHI (000OpyJoBaHHbIE ydueOHOW MeOenbro), OMOIMOTEKY (MMEIOILYIo
paboune KOMIBIOTEpHBIE MecTa /s o0ydaroliuxcs IO MporpamMme OakajnaBpuara, OCHAIICHHBIE
KOMITBIOTEPaMH C JIOCTYIIOM K 0a3aM JaHHBIX W BBIXOJIOM B WHTepHeT), jmabopatopuu, OCHAIICHHBIC
COBPEMEHHBIM O00OPYAOBAaHUEM JIJIsl BBINOJIHEHUS Hay4yHO-HCCIEI0BAaTEIbCKOW paboThl, KOMIBbIOTEPHbIE
KJacchl. [Ipy MCTIOIh30BaHNM AIEKTPOHHBIX W3JJAaHUH YHUBEPCUTET 00ECIIEYMBACT KaXKIOTO 00YJarOIIErocs
BO BpeMsl CAaMOCTOSITEbHOW MOJArOTOBKM pabOYUM MECTOM B KOMIBIOTEPHOM KJlacce C BBIXOJOM B
WHTEpHET B COOTBETCTBHUH C TPYJOEMKOCTHIO H3Y9aeMBIX JTUCIHILIHH.

[TomemieHust NpenCTaBIAIOT COOOM YydeOHbIE ayIUTOPUM JJS TMPOBEACHUS YYEOHBIX 3aHATHM,
NPEIYCMOTPEHHBIX TPOrpaMMoi  OakamaBpuara, OCHAIIeHHbIE OOOpYIOBaHMEM W TEXHUYCCKUMHU
cpeAcTBaMu 00Y4EHHsI, COCTaB KOTOPBIX OMpeAessieTcss B pabounx nporpammax AMCUUIUIMH (MOTyJiei).

MartepuanpHo-TexHuueckoe obecredenre OOII GakanaBpuaTa BKIIOYAET:
6.2.1 QOdopyoosanue, Heobxodumoe 8 00pazosamebHOM npoyecce
Obopyoosanue 01 NONYy4YeHUs MOHOKPUCMANIUYECKUX, NOIUKPUCIIALIUYECKUX, CMEKIAHHBIX,
KepamuieckKux Mamepuaios u moHKONJIEHOYHbIX CIPYKMYD:
BricokoTeMiiepaTypHble Me4M MIAXTHOTO M LMJIMHIPUYECKOTO (OJHO30HHBIE U JBYX30HHBIE) THUIIOB,
OCHAIIICHHBIC ~ MPOTPAMMHUPYEMBIMH  CHCTEMAaMH  aBTOMATHYECKOTO  PETYJIHUPOBAHUS  TEMIIEPaTyphl
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«Tepmonat-14» u «Tepmonat-16»;

VYcTaHOBKM I BRIpalIuBaHus MOHOKpHCTAIOB MeroaoM Yoxpambsckoro (MKAH), meromom
Bpumxmena (Peamer-2) MoaepHU3HPOBAHHBIE , TTO3BOJISIONIMM KOHTPOJIMPOBATH IMAPO-Ta30BYI0 aTMochepy
B POCTOBOM Kamepe;

Y CTaHOBKHM BaKyyMHO-TEPMHUYECKOTO HANTBLICHUS (PE3UCTUBHBIN HarpeB, MArHETPOHHOE PACTIBIIICHUE),
MOJICPHU3UPOBAHHbIE JJIi HANbUICHUS MHOTOCIOMHBIX HAHOpPa3MEPHBIX CTPYKTYp Ha OCHOBE
HEOPTaHWYECKUX M OPTaHMYECKHUX TOTYIPOBOJTHIUKOBBIX U IIOMUHECIIEHIITHBIX MAaTEPHATIOB.

Kommiekc oGopynoBaHust Il TNPUTOTOBJICGHHS M KOMIIAKTHUPOBAHHS IIUXTHI: DJIEKTPOHHBIC
AQHAJIUTUYECKUE BEChl, TUApaBIUYECcKUil mpecc ¢ ycuinuem a0 50 T., HeoOxoauMmass XUMHYEcKas Tocyna,
MEJIBHHMIIA [ITIapOBast JIA0OpaTOpHAs, a TAK)KE TUIATHHOBBIC TUTIIH.

BoiTsokHble 1mKagbl, BeChl TEXHUYECKHE M aHATUTHYECKHE, CYIIWIbHbIE IIKadbl, YJIbTPa3BYKOBbIE
BaHHBI, YCTAHOBKHU IS PE3KH, NUIM(OBKH U TIOJUPOBKH KPUCTAILIOB H CTEKOJ.

ObopydosaHue 011 aHAIU3A NPUMECHO20 COCNABA MAMEPUALO8.

Macc-cniekrpomerp ¢ UHAYKTHBHO cBsizaHHOU Tuiazmoii NexION 300D (Perkin Elmer) ¢ cucremamu
BBICOKOYHCTOI'O BCKPBITUSA MTPOO C MOMOIIBI0O MUKPOBOJIHOBOI'O U TEPMUYECKOTO aBTOKJIABUPOBAHMS.

BTOpUYHO-HOHHBI  Macc-CIIEKTPOMETP C  BPEMS-TIPOJETHBIM  Macc-aHanu3aropoMm  MiniSIMS
(MILLBROOK Ltd.)

Obopyodosanue 01151 npogedeHUs CHeKMPATbHBIX UCCIe008AHULL:

Cnektpodoromerp UNICO 2800 (190-1100 um);

HK-®ypoe ciekrpomerp Tensor-27 (Bruker GmbH).

Cnektpodoromerpudeckuii kommieke Ocean Optics, B cocTtaBe 2 CHeKTPOPOTOMETPOB BUIUMOIO
IUara3oHa, pamMaHoBCckoro cmektpomerpa (200-2000 cm-1) ¢ BO30OYXKIarommM U3TydeHHEM 785 HM,
cnektpomerpa OmmkHero MK nuanazona NIR Quest (700-1750 HM), ¢ uHTerpupyoomuMu chepamu u
ONTOBOJIOKOHHBIMU ~ COCIUHHUTEILHBIMA ~ KAOENsIMHU, CBETOAMOAHBIMA M  JIA3CPHBIMH HCTOYHUKAMU
BO30YXKAeHUs B [uana3zone 257- 978 uwm.

Kowmruiekc  obOopymoBaHusi Ui  MPOBEICHUS  HCCICIOBAHMHA  CIIEKTPATbHO-TIOMHUHECIICHTHBIX
xapaktepuctuk  Fluorolog FL-22 (Horiba Jobin Yvon) c¢ cuctemoll aHanmm3a KWHETHKH 3aTyXaHUS
JTFOMUHECIICHITNH

O6opynoBanue AJsl UCCIeI0BaHUS 00pa3lloB METOAMU CKAaHUPYIOUICH AJIEKTPOHHON MUKPOCKOIUU U
peHTreHocnekTpanbuoro mukpoananusza — VEGA-3 LUMO (Tesla Inc.) u INCA Energy 3-D MAX (Oxford
Instruments).

OO6opynoBanue Ijisi UCCIEAOBaHMS 00pa3lloB METOAaMH ONTUYECKOW MHUKpockomnuu Stereo Discovery
V.12 (Carl Zeiss), omnTHueckre MHUKPOCKOMbL: monspuzannondeie (MWH-8, Tlomam P-111),
Metauiorpaduueckue, nareppepenimonusii MUN-4, nonspuckon [TKC-500, ctonuku degoposa, CTOIUKI
JlomouHuKOBa; pepakKTOMETPHI )KUJKOCTHBIE U T€0IOTHYECKUE, HA0OPHI UMMEPCHOHHBIX KHIKOCTEH.

O6opynoBaHue s UCCIEeN0BaHMs 00pa3oOB PEHTIeHOAUPPAKIIMOHHBIMU METOJAaMH — AUPPAKTOMETP
Equinox 2000 (Inel Corp.).

Obopydosanue 0151  UCCIE008AHUS MEXAHUYECKUX, INeKMPUYecKUx U MACHUMHBIX —CEOUCMS
Mamepuanos:

Hunatomerp borBuHkMHBa (KkBapieBslil), MukpotBepromep IIMT-3, ¢epporpad, xapakrepeorpad,
U3MEpUTENbHOE 000PYA0BaHUE ISl OLIEHKH AIIEKTPOPU3NIECKUX XapaKTEPUCTUK MaTEpPHAIIOB, TEPAOMMET]
(E6-13), m3amepurens L, C, R mudposoit E7-12.

6.2.2 Yueono-naznaonwie nocoousn:

KOMITIEKTBI TUTAaKaTOB K JISKIIMOHHBIM KypcaMm; HaOOpbl 00pa3lloB MOHOKPHCTAUIOB, Ja3ePHBIX
MaTepuasoB, IMOJYIPOBOJAHUKOB, MHHEPAJIOB; IIJIAKaThl TUIIOBBIX dYepTexked oOopymoBaHUS. AJBOOMBI
PEHTTEHOTpaMM HEOPTraHWYECKHX MAaTepHaJIOB, JIEPHBATOIPAaMM CHCTEM C O0Opa30BaHUEM TBEPIBIX
pacTBOPOB, KPHUBBIX M3MEHEHHUS MAacChl NIPH HArPEeBaHHH CHCTEM C PAa3IOKEHHEM KPHUCTaNIOTUIPATOB U
CIIO’KHBIX COSTMHEHHH.

6.2.3 Komnsromepui, UHPOPMAYUOHHO-MENEKOMMYHUKAYUOHHblE  cemu,  annapamHo-
npozpammusle U AyOUOBU3YAIbHbBLE CPEOCMEA:

[lepconanbHBIE KOMITBIOTEPHI, YKOMIUIEKTOBaHHbIE MpourpbiBaTenssMu CD u DVD, npuntepamu u
MPOTPaMMHBIMH ~ CPEJICTBAMH, TPOCKTOPBI, 3KPaHbI; AYJAUTOPHH CO CTAIllMOHAPHBIMH KOMILIEKCAMU
otoOpaxenuss uHopmanmu; 1uppoBas Kamepa K ONTUYECKOMY MUKPOCKOMY; IU(GpPOBOH QoToamnmapar;
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KOMMPOBAJIBHBIN ammapar; o0opyaoBaHHWE I MPOBEACHUS HIIEKTPOHHOTO OOYy4YeHHMS M peau3aliu
JMCTAHIIMOHHBIX 00pPa30BaTE/IbHBIX TEXHOIOTHUH, JIOKAJIbHAs CETh C BBIXOJIOM B IHTEpHeT.

6.2.4 Ileuammnvie u 3neKmpoHHbIE 00PA306aAMENbHbIE U UHPOPMAUUOHHBLE PECYPChL:

HNHpopmalMOHHO-METOIMYECKHE MaTepuaibl: yyeOHble IOcOoOUs MO AUCUUILUIMHAM BapUaTUBHOU
YacTU NPOTPaMMBbl; METOJIMYECKAE PEKOMEHIAINH K MPAKTUYECKUM 3aHATHIM; pa3gaTOuHBIA MaTepHal K
JEKIMOHHBIM KypcaM; 3JEKTPOHHbIE Y4YeOHble W3/laHusl, SJEKTPOHHbIE O00pa30BATENIbHBIE PECYPCHI:
KadeapanbHble OMOIMOTEKN 3JCKTPOHHBIX M3IAHUM MO JUCIMILIMHAM BapUATUBHOM YacTH; SJIEKTPOHHBIC
IOpe3eHTallMd K pasfeliaM JIEKIHMOHHBIX KypCOB; Yy4eOHO-METOJuuYecKue pa3paboTku Kadeapsl B
JIEKTPOHHOM BHJIE; ydueOHble (QWIbMBI K pa3jienaM IUCLUIUIMH, COOPHUKM TEXHOJIOTHYECKUX CXEM,
OyKJIeTbl M KaTaJord OOOpyAOBaHMS, CIPAaBOYHBIE MaTepHAlIbl B IEYATHOM M DJIEKTPOHHOM BHJIE IO
CTPOCHUIO U CBOICTBAaM HEOPraHMYECKUX BEIIECTB; 3JEKTPOHHAs KapTOTeKa IO PEHTIeHO(a30BOMY
aHaNM3y; AJIEKTPOHHAs KapToTeKa 1Mo (a30BbIM TUarpaMMaM COCTOSHUS COSTMHEHHM.

ITomemieHus A caMOCTOATENIBHOW pabOThl 00YYaIOLIMXCsl OCHAIIEHBI KOMIIBIOTEPHONH TEXHUKOW €
BO3MOXKHOCTBIO TMOJKIIOUEHUS K ceth «VHTepHeT» u o00ecrned4eHbl JOCTYIOM B 3IEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaATENIbHYIO CPEly YHUBEPCUTETA.

VYHuBepcuter  o0ecriedeH  HEOOXOAMMBIM  KOMIUIEKTOM  JIMIEH3UOHHOTO W CBOOOJHO
pacIpoCTpaHsIeMOro NPOrpaMMHOr0 OOECIICUEHHUS, 6 MOM UUC/le OMeYecmEeHH020 NPOU3800CcHéa (COCTaB
omnpezensercs B pabodyux mporpamMmax AUCHUIUIMH (MOIyJel) u noodnexcum O0OHO61EHUI0 npuU
Heobxo0umocmu).

[Ipu wucmonb30BaHNK B 00pa30BaTEIbHOM MPOLECCE TICUATHBIX W3IAHWNA, B YHUBEPCUTETE
chopmMHpoBaH OMOIMOTEUHBIH (DOHJ, YKOMIUIEKTOBAHHBIM MEYaTHBIMU W3JaHUSIMU U3 pacyeTa HE MEHee
0,25 sKk3emIuigpa KaXJ0ro M3 U3JaHUM, yKa3aHHbIX B pabouuMx HporpaMmax JIUCHUIUIMH (MOJIyJiel),
nporpaMMax IpPaKkTUK, Ha OJHOrO OOydaroulerocs W3 4YWClIa JIMI, OJAHOBPEMEHHO OCBaMBAIOLIUX
COOTBETCTBYIOIIYIO JUCIUILTHHY (MOYJIb), IPOXOISIINX COOTBETCTBYIONIYIO IPAKTUKY.

OOyuaronumMest obecriedeH aocTyn (yOaJeHHbI JOCTYI), € mom uYucie 6 ciyuae NpuMeHeHUs
INEKMPOHHO20 O00YUEHUA, OUCMAHUUOHHBIX 00PA306AMENIbHBIX MEXHO02UN, K COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JaHHbBIX U HMH(OPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTAaB KOTOPBIX
ompenensieTcss B paboyumx mporpaMmax AUCHHUIUIMH (MOJyJed) W TOJUICKUT OOHOBJIEHUIO (MpHU
HEOOXOIMMOCTH).

OOyuaronmecss W3 4YHCiIa WHBAIWAOB M JIMI C OTPAaHHMYEHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS
o0ecreynBarOTCs MEYaTHBIMM M (WJIM) DJIEKTPOHHBIMM 00pa3oBaTeNbHBIMH pecypcamMu B (opmax,
a/IaTITUPOBAHHBIX K OTPaHIUYEHHSIM UX 3JI0POBbSL.

Jlns peanu3anuy OCHOBHOW 00pa30BaTENIbHONW MPOrpaMMbl MOJATOTOBKH OaKaaaBpOB MCIIOJIB3YHOTCS
doHbl yueOHOW, y4eOHO-METOAMYECKON, HaydyHOH, MEepPHOAMYECKON HAy4YHO-TEXHUYECKON IUTepaTypbl
Nudopmannonno-6udanoreunoro nenrpa (MbL) PXTY um. JI.1. MenneneeBa u kadeap, yyacTBYIOLIHX B
peanu3aIy mporpamMMel.

Nudopmannonno-oubnnoreunsiii  nenrp PXTY  wum. . M. MenneneeBa oOecrnieunBaer
UH(POPMAIMOHHYIO MOJIIEPIKKY peanmu3aiiu MIPOTpaMMBEl, COJeHCTBYET MOJITOTOBKE
BBICOKOKBAJIM(UIIUPOBAHHBIX  CIEI[UATUCTOB, COBEPILIEHCTBOBAHMIO y4YyeOHOro mpolecca, Hay4yHO-
UCCJIEIOBATENbCKOM  paboThl, CHOCOOCTBYET pa3BUTHIO MNPOQPECCHOHAIBHON KYyJIbTYphl OyIyILIEro
CHeLHAINCTA.

WBIl ynuBepcurera olecneunBaeT OOYyYaIOIIMXCS OCHOBHOM Yy4eOHOW, yueOHO-METOIUYECKON H
HAY4YHOH JHTEpaTypoi, HEOOXOAUMOW JUIsl pealn3alud U KadyeCTBEHHOIO OCBOEHHS OOYy4aroIMMUCS IO
nporpamMMe OakanaBprata 00pa30BaTENLHOTO TIpolecca 1O BCEM IWCHUIUIMHAM, Tpaktukam u [UA
OCHOBHOM 00pa3oBaTeIbHOI MPOorpaMMbl OATOTOBKU OaKaIaBpOB.

OO6mwuit 066eM MHOTOOTpaceBoro ¢honmaa MBI cocrarmsier 1 716 243 »k3.

®onHp yuyeOHONW M yueOHO-METOIUYECKOM JUTepaTyphl YKOMIUIEKTOBAH MEYATHBIMH W3JAHUSIMU M3
pacuera He MeHee 0,25 SK3eMIUISAPOB KaXIOTO M3 HM3AaHUH OCHOBHOW JIMTEPATYphI, NMEPEUNCICHHON B
pabouyux mporpaMmax AUCHUIUIUH (MOAynei), mpakTuk, U He MeHee 0,25 3K3eMIUIIpOB IOMOTHUTEIHHOM
auTepaTypel Ha 1 oOydaromierocs M3 uucia JIMI, OJHOBPEMEHHO OCBAMBAIOIIMX COOTBETCTBYIOIIYIO
JUCHUIUIMHY (MOZYJb), MPOXOSIINX COOTBETCTBYIOIIYIO IPAKTHKY.

@oH/ OTOJHUTENFHON JIUTEPATyphl BKIIOYA€T MOMHUMO YYE€OHOH JHTEpaTyphl OQHIIMaNbHEIE,
CIpaBOYHO-OMONIMOrpaduueckue, CrelaIn3upOBaHHbIe OTEUECTBEHHbIE U 3apyOeKHbIE MEPUOANYECKUE U
WH(POPMAIMOHHBIEC W3JaHHUS.
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NubopmannnoHHO-OMOTNOTEYHBIN IIEHTP 00€CIeYNBACT CAMOCTOATEIBHYI0 padOTy O00yJaronmxcs B
YUTAJIBHBIX 3aJIaX, MPEIOCTABIISIS MUPOKUNA BBHIOODP JIUTEPATYPhl MO aKTYyaJbHBIM HAIPABICHUSAM, a TaKXKe
obOecrieunBaeT JOCTYn K TpodeCcCHOHATbHBIM 0azaM JaHHBIX, WH(GOPMAIMOHHBIM, CIPABOYHBIM U

ITIOMCKOBBIM CHUCTEMaM.

Kaxnpiii oOydaromuiicss odecriedeH CBOOOAHBIM JOCTYIIOM W3 JIFOOOH TOYKH, B KOTOPOW UMEETCS
JOCTYII K ceTu MIHTEepHeT, K 31eKTpoHHO-0nOmoTedHoi cucteme (OBC) YHuBepcuteTa, KOTOpast COAEPIKUT
pa3iuyHble W3JaHHUS 10 OCHOBHBIM H3YYaeMbIM JTUCHUIUIMHAM U C(HOPMHUPOBAHA IO COTJIACOBAHUIO C
npaBoobIagaTe s iMU Y4eOHON 1 y4eOHO-METOAMYECKOM INTEPATYPHI.

Jlis Oojee MOJHOTO M OMEPATUBHOIO CIPaBOYHO-OMOIMOrpaduueckoro M HH(POPMAIIMOHHOTO
oOciyxuBanus B IBL] peanu3zoBaHa TEXHOJIOTHS AJIEKTPOHHOM JOCTaBKU JOKYMEHTOB.

DJIeKTPOHHBbIe HH(OpMaIlHOHHBIE pecypPChl, HCIIOJb3yeMble B Ipouecce 00y4eHHus1

PexBHU3NTHI Aorosopa

(HOMep, 1aTa 3aKJIIYEHHST, CPOK

XapakrepucTuka OM0JIMOTEYHOT O

DJ1eKTPOHHBIH N .
Ne pecype JeiicTBHS), CChIJIKA HA callT donga, 1ocTyn K KOTOPOMY
IBbC, cymma norosopa, NnpeaoCcTaBIsieTCsl J0r0BOPOM
KOJIMY€eCTBO KJIIouel

DJIEKTPOHHO- [IpuHaIe)KHOCTh — CTOPOHHSS Komnexnun: «Xumusa» - uza-sa HOT,

OoubnmmoreyHas PekBusutel norosopa — 00O «Xumus» - u3n-sa Jlaboparopus 3HaHUH,

cucrema (3bC) «3narenpcTBO «JIaHbY «Xumua» - u3a-sa «JIAHDby, «Xumus»-

«JIAHb» Horoop ot 26.09.2020 KHUTY (Kazanckuii HalluOHaIbHBIH

Ne 33.03-P-3.1-2173/2020
Cymma norosopa — 747 661-28
C 26.09.2020 mo 25.09.2021

Horosop ot 26.09.2021
Ne33.03-P-3.1-3824/2021

C 26.09.2021 no 25.09.2022

Ccouika Ha caiit 9bC —
http://e.lanbook.com

KonnuecTBo xiroueit — 1octyn
JUTSL 3apEerUCTPUPOBAHHBIX
nosab3oBareneil PXTY ¢ moboro
KOMIIBIOTEPA.

VY naneHHslid JOCTYII IIOCIIE
IIEPCOHAIBHON PETUCTPALMN Ha
caiite ObC.

MCCIIEA0BATEIbCKUN TEXHOJIOTUUECKUI
YHUBEPCHUTET), «XUMHS» - U3/1-Ba
OUBMATIIUT», « npopmaTuka - u3-
Ba «JIAHb», «1upopmaTnkar-
HanuonanbHbiii OTKpBITEI Y HUBEPCUTET
«MHTYUT», « ITHXKEHEPHO-TEXHUYECKHE
Hayku» - u3a-sa «JIAHbDb»,
«Teopernueckas MexaHUKa» - U3/1-Ba
«JIAHbY», OxoHOMHKA 1 MEHEIKMEHT) -
u3q-Ba JlamkoB u K., a Takke oT/AebHbIC
W37aHus B COOTBETCTBHUH C JloroBOpOM.

HpI/IHa}IJ'Ie)KHOCTB — CTOPOHHSAA
PexBusuthl norosopa — 000
«M3narenbcTBO «JIaHb»
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

Cymma norosopa — 498445-10
C 26.09.2021 mo 25.09.2022

Ccruika Ha caiit 9bC —
http://e.lanbook.com

Komnekmun: «Xumusy» - u3g-sa HOT,
«Xumus» - u3n-sa Jlabopatopus 3HaHuil,
«Xumusa» - KHUTY (Kazanckuit
HAIMOHAJIbHBIA UCCIIE0BATEIbCKUN
TEXHOJIOTUYECKHUI YHUBEPCUTET),
«Xumua» - uzg-sa PUSMATIIUT»,
«uadpopmarukay - HanmonansHbIi
OtkpsiTeiii YHUBepcuteT «MTHTYUT»,
OKOHOMHUKA U MEHEJ[KMEHT) - U3/1-Ba
Jamkos u K., a Taxke oTeabHbIE
U3JIaHUS U3 KOJUIEKUUN APYTUX
U3/IaTENNbCTB B COOTBETCTBUH C
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KonnuectBo kitoueit — noctyn
JUIS1 3apErUCTPUPOBAHHBIX
nojb3oBateiied PXTY ¢ mo6oro
KOMIIbIOTEpA.

VY naneHHbli 1OCTYH TOCIE
MEPCOHAJILHOW PETUCTpaLlUM Ha
caiite OBbC.

JloroBopom.

IIpuHauIeKHOCTE — CTOPOHHSA
PexBuzutsl noropopa — OO0
«3narennpcTBO «JIaHby
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98
C 26.09.2021 o 25.09.2022

Ccouika ga caiit 9bC —
http://e.lanbook.com

KonuuectBo kitoueit — noctyn
TSl 3apETUCTPUPOBAHHBIX
nojab3oBaTeiied PXTY ¢ mo6oro
KOMITbIOTEpA.

VY naneHHblii 10CTYN OCHE
MEPCOHAJILHOW PErMCTpallluy Ha
caiite ObC.

«Xumusa» - uza-sa «JIAHDby,
«Mudpopmarukay - u3a-sa «JIAHb,
«H)XEeHEepHO-TEXHUYECKUE HAYKU» - U3/~
Ba «JIAHb», «Teopernueckas MmexaHUKa»
- m3n-Ba «JIAHb», «Dusuka» - u3a-sa
«JIAHDbY, a Taxxe oTAeabHBIC U3JaHUA U3
JPYruX KOJUIEKIIUM U31aTeNIbCTBA
«JIAHb» B cootBeTcTBHM ¢ JloroBOpOM.

ONEKTPOHHO - [TpuHaanexHOCTh — COOCTBEHHAsT | DIEKTPOHHBIE BEPCHH YUEOHBIX U
6ubnuoreyHas PXTY. Hay4HbIX U31aHui aBTopoB PXTY
cucrema UBI] o Bcem OOII.

PXTY num. Ccpuika Ha cait ObC —

J.U. Menpenees | http://lib.muctr.ru/

a (Ha Oaze

AUBC HocTtyn ajist moyib3oBarenei

«Upbucy) PXTY c m1060ro KoMIproTEpa

Nudpopmannonn | [IpuHaaneXHOCTb CTOPOHHSIS. OnekTpoHHas 6MOIMOTEeKa HOPMAaTUBHO-
O-CIIpaBOYHast PexBuzntel koHTpakTa — OO0 TeXHU4eckux u3nanuit. Conepxut 6omee
cucrema «MHDOOPMITPOEKT-Lentp» 40000 HanIMOHATBHBIX CTAHIAAPTOB U JIP.
«TEXOKCIIEPT HT/

» «Hopwmsl, KonTpakr ot 24.12.2021

IIPaBUIIA, 216-27729A/2021

CTaH/apThI

Poccun». Cymma norosopa — 887 604-00

C01.01.2022 no 31.12.2022

Ccpuika ga caiit 9bC —
http://reforma.kodeks.ru/reforma/

Komnuecto knroueit — 10
JIMIICH3UH + JIOKAJIbHBIN JIOCTYII C
koMnbroTepoB MBLI.
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OneKTpoHHas

IIpuHaUIeKHOCTE — CTOPOHHSA

B OB/l nocTynHbl 3JIEKTPOHHBIE BEPCUU

oubanorexka PexBusute! norosopa — ®PI'bY nuccepTaruii Poccuiickoi
JUccepTanuil PI'b ['ocynapcTBeHHOM OMOIMOTEKH:
(OB/1 PI'b) Horosop ot 23.04.2021 ¢ 1998 rona — o cnenuanbHOCTAM:
Ne 33.03-P-2.0-23269/2021 «OKOHOMUYECKHE HAYKI»,
«HOpunnueckrie HayKu»,
Cymma norosopa — 398 840-00 «[lenarornueckue HAyKm» U
«IIcuxonoruyeckue HayKn»;
C 23.04.2021 1o 22.04.2022 ¢ 2004 rona - mo BceM CIICIHAIBHOCTM,
KpOMe MEIUIIMHBI U (papMaluu;
Ccrinka Ha caiit OBC — ¢ 2007 roma - mo BCeM CIICIHAIBHOCTSM,
http://diss.rsl.ru BKJII0Yast pabOTHI [0 MEAUIIUHE U
dbapmanum.
KonuuectBo kmoueit — 10
auueH3ui + pacnedarka B MBI
bJI BUHUTHU [IpuHaIe)KHOCTh — CTOPOHHSS Kpynnetimas B Poccun 6a3 qaHHBIX 110
PAH PexBuzutsl norosopa- BUHWUTHU | ecTeCTBEHHBIM, TOUHBIM U TEXHUYECKUM
PAH HaykaM. Bkirouaetr matepuansl P2K
Horosop ot 20.04.2021 (PedeparuBnoro xypuana) BUHUTU c
Ne 33.03-P-3.1-3273/2021 1981 r. O6mmit 066em B/ — Gomee 28
MJTH. JOKyMEHTOB
Cymma norosopa - 100 000-00
C 20.04.2021 mo 19.04.2022
Ccblika Ha calT —
http://www.viniti.ru/
KonnuectBo kiroueit —
JIOKAJIbHBIN TOCTYM NSt
nons3oBatenei PXTY B UBL]
PXTY.
Hayuno- [TpuHaIEKHOCTH — CTOPOHHSS Hayunas snekrpoHHast 6ubinorexa
AJIEKTPOHHAS PexBu3uTel 1O0roBopa — eLIBRARY.RU — sto kpynHeimuit
O6ubanoreka 00O Hayynas 3neKkTpoHHas poccuiickuii UH(HOPMALIMOHHO-

«eLibrary.ru»

OononmoTeKa,

Horosop ot 24.12.2021

Ne SU-364/2021/33.03-P-3.1-
4085/2021

Cymma norosopa — 1 309 275-00
C01.01.2022 mo 31.12.2022

CchlIKa Ha CalT —
http://elibrary.ru

KonuuecTBo kitoueit — foctyn
s mose3oBatened PXTY 1o IP-
aJpecaM HEOrPAHUYEH.

V naneHHslil 1OCTYI MOCTe
MEPCOHAILHON PErucTpaliy Ha
caiite HOB.

aHAJMTUYECKHUI MOpTall B 00JaCTH HAYKH,
TEXHOJIOTUH, MEJUIINHBI 1 00pa30BaHus,
coJiepxKaluil peepaTsl U MOJHbIE TEKCTHI
Oosee 29 MJIH Hay4HBIX cTaTeil U
nyOJIMKanuii, B TOM YHCIIE AJIEKTPOHHBIE
Bepcuu 6osee 5600 poccuiickux Hay4HO-
TEXHUYECKUX JKypPHAJIOB.

156


http://diss.rsl.ru/
http://www.viniti.ru/
http://elibrary.ru/

CnpaBouHo-
paBoBast
cucrema
I"apanT»

IIpuHaUIeKHOCTE — CTOPOHHSA
KonTpaxkr ot 27.12.2021

Ne 215-2742A/2021

Cymma kontpakra 680 580-00
C01.01.2022 o 31.12.2022

CcbUIKa Ha CalT —
http://www.garant.ru/

KonuuectBo kitoueit — noctyn
1 nonb3oBareiied PXTY mo IP-
aJjpecaM HeorpaHUYCH

["apanT — cnpaBouHO-TIpaBOBas cUCTEMaA
0 3aKOHOAAaTENLCTBY Poccuiickoit
denepanuu.

DIIEKTPOHHO-
OubIHMoTeYHAas
cucrema
H3aTeNIbCTBA
«OPAUT»

IIpuHauIeKHOCTD — CTOPOHHSA
«OIJIEKTPOHHOE U3J1aTEIILCTBO
IOPAUT»

Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

Cymma norosopa — 394 929-00
C 16.03.2021 mo 15.03.2022

Ccouika Ha caiit — https://biblio-
online.ru/

KonuuectBo kitoueit — noctyn
JUTSI 3apETUCTPUPOBAHHBIX
noans3oBateneii PXTY ¢ moboro
KOMITbIOTEpA.

VY naneHHslid JOCTYII IIOCIIE
MEePCOHAIILHOW PErUCTpalluy Ha
caiite ObC.

DJIeKTpOHHas OMOIMOTEKA BKITIOYAET
6onee 5000 HauMeHOBaHUH Y4EOHUKOB U
y4eOHBIX IOCOOUI IO BCEM OTPaciIsIM
3HAHUM JIJIs BCEX YPOBHEU
po(hecCHOHATLHOTO 00pa30BaHUs

OT BEyIUX HAYYHBIX IIKOJI C
coOroiIcHrEeM TpeOOBaHUN HOBBIX
OI'OCos.

DIIEeKTPOHHO-
OoubmuoreyHas
cucrema
«KoHcynbTant
CTYJCHTa»

[TpuHaANIEKHOCTD — CTOPOHHSS
00O «Ilonurexpecype»
Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

Cymma norosopa — 138 100-00
C 16.03.2021 no 15.03.2022

CchlIKa HA CalT —
http://www.studentlibrary.ru

KonnuecTBo Kiroueit — 1ocTyn
JUTSI 3apeTUCTPUPOBAHHBIX
nojb3oBateiie PXTY ¢ moboro
KOMIIbIOTEpA.

V naneHHslil 1O0CTYI MOCTe
MEPCOHAIBHON PETUCTPAIIUU HA
caiite OBC.

KowmrmiekT u3ganuii, BXoasamx B 6a3y
JTAHHBIX «DJIEKTPOHHAs OMOIHOTEKa
TexHuyeckoro BY3ay.
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10

ONEeKTPOHHO-
OuOIHoTEYHAs
cHucTeMa
«ZNANIUM.CO
M»

IIpuHaUIeKHOCTD — CTOPOHHSA
000 «(3HAHUYMy,

Horosop ot 06.04.2021

Ne 5137 36¢ /33.03-P-3.1-
3274/2021

Cymma norosopa — 30 000-00
C 06.04.2021 o 05.04.2022

CcbUIKa Ha CalT —
https://znanium.com/

KonnuecTBo kitoueit - 1octyn jist
3aperuCTPUPOBAHHBIX
nojb3oBateiied PXTY ¢ mo6oro
KOMITbIOTEpA.

Konnekuwus u3nanuii yaeOHUKOB U
y4eOHBIX TTOCOOHH TI0 Pa3InYHBIM
OTpacisIM 3HaHUU I BCEX YPOBHEU
PO eCCHOHATBHOTO 00pa30BaHUS.

11

Nudopmanmonn
o-
aHAJINTHYECKAst
cucrema Science
Index

[TpuHaICKHOCTh — CTOPOHHSIS
00O «HayuHas a5eKTpoHHast
ounbanorexa»

Horosop ot 26.02.2021

Ne S10-364/2021/ 33.03-J1-3.1-
3184/2021

Cymma norosopa — 108 000-00
C 17.03.2021 mo 19.03.2022

CchUIKa Ha CaiT —
http://elibrary.ru

KommuecTBo Kimroueit —
JIOKAJIbHBIN TOCTYII JIs1
corpynuukoB MBI,

CucreMaru3zaius, KOppeKTUPOBKA
npoduneit yuenoix PXTY u ynuBepcurera
B LIeJIOM. AHAJIU3 MyOIMKAIIMOHHOMN
AKTUBHOCTH COTPYJTHUKOB YHUBEPCUTETA.

12

HN3narenscTBO
Wiley

ITpuHaIEKHOCTD — CTOPOHHSAA
HammmonansHas moammucka
(Muno6pnayku+ POOU)
WHupopmalinoHHOE TUCHMO
POOU ot 10.06.2021 Ne 622

C01.01.2021 mo 31.12.2021

CcpbUIKa Ha caiiT —
http://onlinelibrary.wiley.com/

KonnuectBo kimtoueit - roctyn st
noap3oBareneit PXTY mo IP-
aJgpecaM HeorpaHudeH. Bo3amokeH
YAAJIEHHBINA JOCTYII MOCIIE
VHJIUBUIYAIbHON PETUCTPALNH.

KOJ'IJ'ICKI_II/IH JKYPHAJIOB 11O BCEM o0yacTsaM
3HaHI/II71, B TOM YHUCJIC U3BCCTHBIC XXYPHAJIbI
10 XUMHH, MATCPUATIOBEACHULO,
B3pbIBYATBIM BEIICCTBAM U AP.

13

QUESTEL
ORBIT

[IpuHa IeKHOCTh — CTOPOHHSIS
Harmmonansaas moamucka
(Muno6puayku+ POOU)

ORBIT sBasgercs ri1o0aIbHBIM
OTIEPATUBHO OOHOBJISIEMBIM IMATCHTHBIM
MOPTAJIOM, MO3BOJIIOLIMM OCYIIECTBIATh
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HNudopmannoHHOE MHCHEMO
PO®U ot 10.06.2021 Ne 621

C01.01.2021 mo 31.12.2021

CcpUIKa Ha CalT —
https://orbit.com

KonnyecTBo Kinroyeit — 10CTyn
g moab3oBareiied PXTY mo IP-
aJpecaM HEOrPaHUYEH.

MOMCK B IEpEYHE 3asBOK Ha MATEHTHI,
MOJTYYCHHBIX, TPUOIU3UTETHHO, 80-
MAaTEHTHBIMU YUPEXKICHUSIMU B
pa3IMYHBIX CTpaHaX MHUpA U
MPEA0CTABICHHBIX TPAHTOB.

14 American [TpuHaI€KHOCTH — CTOPOHHSAS Konnekuust >xypHauoB o XuMuu u
Chemical HanmonaneHas nmoamnucka XxuMu4eckoit rexuonoruu Core +
Society (Muno6puayku+ PODI) usnareabcTBa American Chemical Society

HNudopmanrnoHHOE MHCHEMO
POOU ot 26.07.21 Ne 787
C01.01.2021 mo 31.12.2021
Ccblika Ha calT —
http://www.acs.org/content/acs/en.
html

KonuuecTBo kiroueit — 1octyn
Ju1s mosib3oBatese PXTY no IP-
aZipecaM HeorpaHUYeH.
Hacrpoiika yaneHHoro gocryna:
https://pubs.acs.org/page/remoteac
Cess

15 baza nanHbIX HauuonaneHas noamucka Reaxys BkiI04aeT B ce0sl CTPYKTYPHYIO
Reaxys u Reaxys | (Muno6pnayku+ PODUN) 0a3y TaHHBIX XUMHYECKUX COSTUHEHUN U
Medicinal NudopmanronHoe MHCEMO UX DKCIIEPUMEHTAIILHBIX CBOMCTB,
Chemistry PODU ot 15.06.2021 Ne 633 pedepatrBHyO 6a3y )KypHAIBHBIX U
Komnanun NaTeHTHBIX MyOnuKanui, 6a3y
Elsevier C01.01.2021 mo 31.12.2021 XUMHYECKHX peakiuil ¢ QyHKIuen

MOCTPOCHMS TJIaHA CUHTE3a.
Ccbuika Ha cailT — Moynb 6MOIOTHYECKH aKTUBHBIX
https://www.reaxys.com/ COEIMHEHHUH, OMOJIOTHYECKUX MUIIICHEH,
(hapMaKOJIOTHYECKUX CBONCTB
KonungecTBo kimtodel — 1ocTyn XMMUYECKHUX coeluHeHnI Reaxys
n1st monb3oBateneid PXTY mo IP- | Medicinal Chemistry siBisieTcst
ajipecaM HeorpaHUYeH. KpymnHeieil B Mupe 6a30i 1aHHBIX.
YV 1aneHHbIi 10CTYII
(https://podpiska.rfbr.ru/storage/in
structions/elsevier_instructions.pd
f)

16 Pecypcol [TprHaANEKHOCTD — CTOPOHHSISA OTKpBIT JOCTYH K pecypcam:
MexayHapoaHol | HanmonanpHas monamucka WEB of SCIENCE — pedeparuBHast u
KOMIIaHUH (Muno6puayku+ POOU) HayKoMeTpHuecKkas 0aza JaHHBIX.
Clarivate HNudopmMannoHHOE MHCHEMO MEDLINE — pedepatuBnas 6a3a qaHHBIX
Analytics POOU ot 15.06.2021 Ne 632 M0 METUIHE.

C01.01.2021 o 31.12.2021
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CchlIKa Ha CaiT —

http://apps.webofknowledge.com/
WOS_ GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11j2TUYmdd7b

UatOlJ&preferencesSaved=

KonnyecTBo Kinroyeit — 10CTyn

g moab3oBareiied PXTY mo IP-

aJpecam HEOrpaHUYEH.

VY naneHHblid 10CTYN

(https://clarivate.ru/blog/2020 03
web of science remote access).

17

ONEKTPOHHBIE
pecypcehl
nsgareiibCrBa
SpringerNature

IIpuHauIeKHOCTE — CTOPOHHSA
HanuonanpHas noanucka
(Muno6punayku+ PODU)
HNudopmannoHHOe MHCHEMO
POOU ot 26.07.21 Ne 785

C01.01.2021 no 31.12.2021

CcbUIKa Ha CalT
http://link.springer.com/

KonuuectBo kitoueit — noctyn
1 nonb3oBaresier PXTY mo IP-
aJpecaM HEOTrpaHUYEH.

- [TonHOTEKCTOBASA KOJUJIEKIUS
AIIEKTPOHHBIX  KypHAJIOB Springer 1o
pa3nauuHbIM oTpacisiM 3HaHui (2019 r.)
http://link.springer.com/
[TonHOTEKCTOBasA KOJUIEKIMS >KYpPHAJOB
(apxuB 1893-1945)
http://link.springer.com/

- [TonHOTEKCTOBBIE 85 KypHAJIOB
Nature Publishing Group
https://www.nature.com/siteindex/index.ht
ml

- Komnekuuss HaydHBIX MPOTOKOJIOB
0 PA3JIMYHBIM OTPACIISM 3HaHHK Springer
Protocols
http://www.springerprotocols.com/

- Komneknus HaydHBIX MaTepuaioB
B o0mactu  (QU3MYECKMX HAyK U
uHxuHupuHra Springer Materials (The
Landolt-Bornstein Database)
http://materials.springer.com/

- [TonHbI AOCTYN K CTaTHUYECKUM U
JTUHAMHYECKHM CIIPABOYHBIM H3JIaHUSM
1o JIF0O0M TeMe

- PedepatuBHas 0a3a OaHHBIX IO
YUCTOM MW  NPUKIAAHOW  MaTeMaTHKe
ZbMATH http://zbmath.org/
- Nano
https://goo.gl/PdhJdo
[TonHoTekcToBas
W3/1aTeNbCTBA
pa3IMYHBIM  OTpacisM
http://link.springer.com

Database

KOJUIEKIIMS KHHT
SpringerNature o
3Hanut  (2019)

18

HN3narenpcTBO
The Cambridge
Crystallographic
Data Centre
(KemOpumxckuit
LIEHTP

CTPYKTYPHBIX
JTAHHBIX )

[TpuHa1€KHOCTH — CTOPOHHSS
HanumonanpHas noanucka
(Muno6puayku+ PODI)
WNudopmanoHHOe MHCHEMO
POOU ot 10.05.2021 Ne 527

C01.01.2021 mo 31.12.2021

baza pmannHbix KemOpumpkckoro 1eHrtpa
CTPYKTYPHBIX JAHHBIX (Cambridge
Crystallographic Data Centre) — CSD
Enterprise COJIEP)KUT  JIaHHBIE 0
KPUCTAINIMYECKUX,  OPraHU4eCKHUX U
AJIEMEHTOOPTraHNYECKUX COETUHEHUSX.

CSD npenocraBisieT IMMPOKUN CHEKTP
BapMAHTOB  IOMCKA  KPUCTAJUIMYECKUX

160
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CchlIKa HA CalT —
https://www.ccdc.cam.ac.uk/struct
ures/

KonnyecTBo Kiroyeit — 10CTyI
g moab3oBareiied PXTY mo IP-
azpecam.

CTPYKTYp: IO Ha3BaHUIO, XHMHUYECKOMI
bopmyure, 3JIEMEHTHOMY COCTaBy,
JUTEPATypHOMY  MCTOYHMKY, JAETaIsIM

AKCIIEPUMEHTa, GParMeHTy CTPYKTYPHI.

19

Konnexuun
n3aaTejibCTBa
Elsevier na
iatdopme
ScienceDirect

[TpuHaI€KHOCTH — CTOPOHHSAS
HauunonansHas noanucka
(Muno6puayku+ PODI)
HNudopmanrnoHHOE MHCHEMO
POOU ot 10.06.2021 Ne 620

C01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
https://www.sciencedirect.com

KonnyecTBo Kiroyet — 10oCTyn
g moab3oBareiier PXTY mo IP-
aapecam.

VY naneHHblii 10CTYN
(https://podpiska.rfbr.ru/storage/in
structions/elsevier_instructions.pd

).

«Freedom Collection» — MOJIHOTEKCTOBAS
KOJUICKIIMST ~ DJIGKTPOHHBIX  KYPHAJIOB
u3narenscTBa  Elsevier 1mo  pasmuyHbIM
OTpaciisiM 3HAHUH, BKITIOYAOIAsl HE MEHEee
2000 HAaNMEHOBAHU I AJIEKTPOHHBIX
JKYpPHAJIOB.

«Freedom Collection eBook collection» —
coagepxut Oomee 5 000 kuur mo 24
pasIMYHBIM ~ TNPEAMETHBIM  00JIaCcTAM
€CTECTBCHHBIX, TEXHHYECKUX u
MEIUITMHCKUX HaYK.

Hocryn k apxusam 2015-2019 rr.

20

IOP

[IpuHaqIexHOCTh — CTOPOHHSIS
HaumonanwsHast noanucka
(Muno6puayku+ PODI)
WHupopmalinoHHOE TUCHMO
PO®U o1 26.07.21 Ne 788

C01.01.2021 mo 31.12.2021

CcpUIKa Ha CaiT —
https://www.iop.org/

KonnyecTBo kiroueit — 1ocTym
11 nonb3oBaresier PXTY mo IP-
aJgpecaM HEOTpaHUYEH.

KonnuecTBo Kiroueit — 10CTym
11 nonb3oBaresier PXTY mo IP-
aJgpecaM HEOTrpaHUYEH.

J{ns1 monmy4deHust yaaneHHoro
JOCTyIa HEOOXOAUMO
3apeructpupoBatbcaHa cante [OP
U3 CETH CBOEH OpraHM3alyy H,
UCIIOJIB3YS IAaHHYIO YYETHYIO
3aIliCh, aBTOPU30BATHCS Ha caiTe
U3/1aTENbCTBA.

21

Scopus

[IpuHa IeKHOCTh — CTOPOHHSIS
Hammmonansaas moammcka
(Muno6puayku+ POOU)

MynsTuARCIUILTHHAPHAS pedepaTuBHAS U
HayKOMeTpH4YecKast 0a3za JaHHBIX
n3narenbcTBa ELSEVIER
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HNudopmannoHHOE MHCHEMO
PO®U ot 10.06.2021 Ne 619

C01.01.2021 mo 31.12.2021

CcpUIKa Ha CalT —
http://www.scopus.com.

KonnyecTBo Kinroyeit — 10CTyn
g moab3oBareiied PXTY mo IP-
azpecaM HEOTpaHWYCH.

VY naneHHblid 10CTYyN
(https://podpiska.rfbr.ru/storage/in
structions/elsevier_instructions.pd

f).

22

Royal Society of
Chemistry
(Koponesckoe
XUMHYECKOE
00111ecTBo)

[IpuHaIeKHOCTD — CTOPOHHSIA
HaumonansHast noanucka
(Muno6puayku+ PODI)
HNHupopmaninoHHOE TUCHMO
PO®U o1 26.07.21 Ne 790

C01.01.2021 no 31.12.2021

CcpUIKa Ha CaiT —
http://pubs.rsc.org

KosmnuecTBo kiroueit - 1octyn 1uist
noss3oBareiieit PXTY mo IP-
aJgpecaM HEOTpaHUYEH.
Hacrpolika yaneHHOro gocryna:
https://www.rsc.org/covid-19-
response/publishing-remote-
adCCess

Komneknust  Bkimtouaer 44 KypHaia.
Temaruka: opraHuyecKas, aHATUTUYCCKas,
buznveckas XHAMUS, OMOXHMUS,
AJIEKTPOXUMUS, XHMHUYECKUE TCXHOJIOTHH.

23

ProQuest
Dissertation and
Theses Global

ITpuHaIEKHOCTD — CTOPOHHSAA
HammmonansHas moammucka
(Muno6pnayku+ POOU)
WNHupopmaninoHHOE TUCHMO
POOU or 28.06.2021 Ne 688

C01.01.2021 mo 31.12.2021
CchUIKa Ha CaiT —

http://search.proquest.com/disserta
tions?accountid=30373

KOHI/IHCCTBO KJIIOYEHN - AOCTYII I
nonb3oBareneid PXTY mo IP-
aipecaM HCOIpaHUYCH.

YV 1aneHHsli 10CTyI
(https://podpiska.rfbr.ru/storage/in
structions/proquest_instructions.p
df)

baza nannbix ProQuest Dissertation &
Theses Global (PQDT Global)
aBTOPUTETHAs KOJUTEKITUS 13 Oosiee 5 MITH.
3apyOeKHBIX IUCCEepTalnid, OoJee

2,5 MITH. U3 KOTOPBIX MPEACTABIECHBI B
MTOJTHOM TEKCTE.

becnnarnabie APXUBHBIC KOJUJICKIIUH, HpI/IO6pCTCHHLIe MI/IHO6pHay'KI/I AJI1 BY30B.
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Apxus H3narenscrBa American Association for the Advancement of Science.ITaker «Science
Classic» 1880-1996

Apxus NsnarenscrBa Annual Reviews. ITaker «Full Collection» 1932-2005

ApxuB uznarensctBa UucturyTa dhusuku (Benukoopuranus). [Taker «Historical Archive 1874-
1999» ¢ mepBoro BeIMycKa KaxkI0ro KypHaia mo 1999, 1874-1999

Apxu m3narensctBa Nature Publishing Group. ITaker «Naturey ¢ epBOro BBITYCKa IEPBOTO
Homepa 1o 2010, 1869-2010

Apxu m3narenscrBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro BbIITycKa
KKJI0T0 KypHaia mo 1995, 1849-1995

Apxus n3narenscrsa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ mepBoro Bblmycka
KaKJ10T0 sypHaia mo 1998, 1890-1998

Apxus n3narenscrsa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BellycKa KakKI0ro
KypHaia 1o 1996, 1798-1997

Apxus n3narenscrea Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ nepBoro Belmycka Kaxaoro sxypHaia mo 2011, 1827-2011

Apxus xypHasioB Koponesckoro xumudeckoro oomecta(RSC). 1841-2007

ApPXHB KOJUISKIIMH KYPHAIOB AMEpUKaHCKOro reodusndeckoro corosa (AGU), mpenocTaBiisgeMblit
uznatesnberBoM Wiley Subscription Services, Inc. 1896-1996

becrinaruble ounnanbHbie OTKPHITHIE pecypebl HTepHEeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunser 6onee 10000 HaydHBIX JKYpHAJIOB M0 pa3IUYHBIM OTPACIsM 3HaHUU (OKOJI0 2
MUJUTHOHOB cTateid) uzl34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pa3memieno 0osiee 3000 KHUT MO PA3IMYHBIM OTPACIAM 3HAHUM, IPEIOCTABIECHHBIX 122
HAyYHBIMU U3/1aTEIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza nanueix BkitouaeT 6onee 300 perieH3upyeMbIX KypHAJIOB 110 OMOMeIUIIMHEe, MEIULIUHE U
€CTECTBCHHBIM HaykaM. Bce cTaThu, pa3MereHHbIe B 0a3e, HaXOAATCS B CBOOOTHOM JIOCTYTIC.

4, DnekTpoHHBIN pecypce arXiv https://arxiv.org/

Kpynuelinmm OecriiaTHbIN apXUB 3JEKTPOHHBIX HAYYHBIX MYOJIMKALMN 110 pa3aenaM (QU3HNKHy,
MaTeMaTUKH, THPOPMATUKHU, MEXaHUKH, ACTPOHOMHUH 1 Ononoruu. Mimeercs moapoOHBIi TeMaTHYECKHA
KaTajor ¥ BO3MOXHOCTh TIOUCKA CTATEH 10 MHOXKECTBY KPUTEPHEB.

5. Komnekius sxypaanos MDPI AG http://www.mdpi.com/

MHoOTroIMCIUTITHHAPHBIA TMPPOBON U3IATETLCKUI pecypce, ABIAeTCs miaTGopmMoil as
PEIeH3UPYEMBIX HAYYHBIX JKYPHAIOB OTKPBITOro qoctyna, nznatomuxcst MDPI AG (bazens, LlBeitapus).
W3narenscTBo Bhimyckaet 6osee 120 pa3sHOOOpa3HBIX ANEKTPOHHBIX KYPHAIOB, HAXOASIINUXCS B OTKPBITOM
JOCTYTIE.

6. W3narenscTBO ¢ oTKpbITEIM goctyrnom InTech http://www.intechopen.com/

[TepBoe u kpymHeiiee B MUpe U3AATEILCTBO, MyOIHKYIOIIee KHUTH B OTKPHITOM JOCTYIIE, OKOJIO
2500 nayuyHbIxX n3gaHuil. OcCHOBHasI TeMaTU4ecKasi HapaBJICHHOCTh - PU3NYECKUE U TEXHUUECKHUE HAYKH,
TEXHOJIOTHH, MEUIIMHCKIE HAYKH, HAYKU O KU3HH.

7. baza nannbix xumudeckux coequHennit ChemSpider http://www.chemspider.com/

ChemSpider — sTo 6ecruiatHas XuMHuueckas 0a3a JaHHBIX, IPEIOCTABIISIONIAS OBICTPBII TOCTYII K
6osee yeMm 28 MUJUTHOHAM CTPYKTYp, CBOMCTB U COOTBETCTBEHHON MHGopMaiuu. Pecypc nmpuHaiexxur
Koponesckomy xumuueckomy obectBy Benukooputanuu (Royal Society of Chemistry).

8. Komnekuus sxypraanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komnnekius xypHalloB, B KOTOPBIX MyOJIMKYIOTCSI OTUETHI O HOBBIX UCCIIEIOBAaHUAX B
00J1aCTH €CTECTBCHHBIX HAYK U MEIHIIMHEI. Bce )ypHaIbl pa3MenieHsl B cBOOo1HOM foctyre (Open
Access), BCe CTaTbU MPOXOJISAT CTPOTOe HAYYHOE PEIIEH3UPOBAHMUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo no marentam u ToBapHbIM 3HakaM CIIIA — USPTO — npenocTasnsier cBOOOAHBIIH
JOCTYT K aMEpUKaHCKHUM IMaTeHTaM, onyonnkoBaHHbIM ¢ 1976 r. Ilo HacTosee BpeMsi.

10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
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[TaTenTs! (OO MAaTEHTHBIE 3asBKH) OoJee 50 HAMOHATBHBIX M HECKOJIBKUX MEKTyHAPOTHBIX
MaTEHTHBIX 0IOpO, B TOM 4ucIie mociaHbie TeKCThI mateHToB CIIA, Poccun, @pannum, Anorun u np.

11. denepanbHbI UHCTUTYT IIPOMBILLIIICHHON COOCTBEHHOCTH (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

WNudopmannonnsie pecypest PUIIC cBoboaHOrO M0CTYMA!

- DOnexTpoHHble OrouiereHu. M3o0perenus. [lonesnsie Moaemnu.

- OTKpBITBIE peeCcTPhl POCCUKMCKUX N300PETCHHMIA U 3aIBOK Ha U300pETEHUSI.

- Pedepatbl poccuiickux MaTeHTHBIX TOKYMEHTOB 3a 19942016 rr.

- [TosHbIE TEKCTHI POCCUMCKUX MATEHTHBIX JOKYMEHTOB M3 MOCIEAHEr0 O(UIIHAIBHOTO
OroJuIeTeHS.

6.3 TpedoBanus k kaapoBbIM ycjaoBusaM peanuzannu OOII 6akanaBpuara

Peanmzarus OOII 6akanaBpuara o0ecrieunBaeTCs MeJarornaecCKuMe paOOTHUKAMH YHUBEPCUTETA, a
TaK>Ke JINllaMu, ipuBliekaeMbiMu K peanu3zanun OOII GakanaBpuara Ha MHBIX YCIOBUSX.

Kammdukarusi memarormueckux pabOTHHKOB YHUBEPCHTETA COOTBETCTBYET KBAIM(DUKAIIMOHHBIM
TpeOOBaHUSIM, YKa3aHHBIM B KBATU(UKAIIMOHHBIX CIPABOYHUKAX U (MIK) MPodeccroHAbHBIX CTaHAapTaX.

He menee 60 npoyenmog 4MCI€HHOCTHU MEAAarornyeckKux pabOTHUKOB YHUBEPCUTETA, YUACTBYIOIIHUX
B peamm3anuu OOIl OakanmaBpuara, W JHI, NpPUBJIEKaeMbIX YHUBepcuTeToM K peamuzanuun OOII
OakanaBpuaTa Ha HHBIX YCIOBHUSAX (MCXOJS M3 KOJMYECTBA 3aMEIIAEMBIX CTAaBOK, INPUBEICHHOIO K
LEJIOYHCICHHBIM 3HAYCHHSIM), BEAYT HAy4HYIO, Y4eOHO-METOAMYECKYI0 M (WJIM) MPAKTUYECKYIO0 padoTy,
COOTBETCTBYIOLIYIO MPOMUITIO PENOAaBACMOM JUCIUILTHHBI (MOJTYJIs).

He menee 5 npoyenmog 4iCI€HHOCTH ME€JarOTMYECKUX pAaOOTHUKOB YHUBEPCUTETA, YUACTBYIOIIUX B
peamuzanun OOl 6akanaBpuarta, ¥ U1, MPUBIIEKaEMbIX YHHBepcuTeTOM K peanu3aruu OOIl 6akanaBpuara
HAa MHBIX YCIOBHSX (MCXOAS W3 KOJMYECTBA 3aMEIIaeMbIX CTAaBOK, MPHUBEACHHOTO K IEIOYHCICHHBIM
3HAUYCHHSIM), SBJISIIOTCS PYKOBOJIUTEISIMU U (MJIM) paOOTHUKAMU WHBIX OpraHU3AIMM, OCYIIECTBISIOIIMMHI
TPYIAOBYIO  JIeATENBHOCT, B mpodeccnoHanbHOi cdepe, COOTBETCTBYOIIEH MpodeccnoHalbHOMI
NeSITeIbHOCTH, K KOTOPOW TOTOBSITCA BBINYCKHUKHA (MMEIOT CTaX paboThl B JaHHOH MpoQecCHOHATBHOM
chepe HEe MeHee 3 JIeT).

He menee 60 npouenmog dVCICHHOCTH TENAarornyeckux paOOTHUKOB YHUBEPCHUTETa M JIHII,
MPUBJIEKAEMBIX K 00pa3oBaTelIbHOW JAESITETbHOCTH YHUBEPCHUTETa HA WHBIX YCIOBUAX (MCXOAS U3
KOJIMYECTBA 3aMEIIaeMbIX CTaBOK, IPUBEACHHOIO K II€JIOUYNCICHHBIM 3HAUEHUSAM), UMEIOT YUEHYIO CTEIEHb
(B TOM UHCII€ YYEHYIO CTETEHb, MOJYYCHHYI0 B MTHOCTPAHHOM TOCY/IapCTBE U MpU3HaBaeMyo B Poccuiickoit
Oenepanun) W (WIM) ydyeHoe 3BaHHE (B TOM YHCIIE YYE€HOE 3BaHHE, IMOJYy4YeHHOE B HWHOCTPAHHOM
rocynapcTBe u npuszHaBaeMoe B Poccuiickoit deneparun).

6.4 TpeOooBanus k puHAHCOBBLIM ycaoBuaM peasuszanun OOII 6akanaBspuara

®dunancoBoe obecneuenue peanuzanun OOIIl GakanaBpuara OCyLIECTBIsETCS B 00beMe HE HUXKE
3HaueHUN 0a30BBIX HOPMATUBHBIX 3aTpaT Ha OKa3aHHWE TOCYAAPCTBEHHBIX YCIyr [0 pealu3aluu
o0pa3oBaTeNbHBIX MpOrpaMM BBICHIETO OOpa30BaHUS — IporpamMm OakajlaBpuata W 3HA4YEHUH
KOPPEKTUPYIOIUX KO3(PPHUIMEHTOB K 0a30BbIM HOpMaTHBaM 3aTpar, ONpeleisieMblX MHMHHCTEPCTBOM
HayKH ¥ BbIciiero oopaszoBanus Poccuiickoit denepanuu.

6.5 TpeOoBaHMA K NpUMEHsIEeMbIM MEXaHHU3MAaM OLICHKH KadecTBa 00pa30BaTeIbHOM 1esITeJIbHOCTH B
noAroroBku odyuyarwmuxcs mo OOII 6akanaspuara

KauectBo 00pa3oBaTenbHON [eATENbHOCTH M mNoArotoBku oOyuaromuxcs OOIl GaxanaBpuata
OTIpe/IeNIIeTCS B paMKaX CHUCTEMbl BHYTPEHHEH OIEHKH, a TaKKe CHCTEMbl BHEIIHEHW OIIEHKH, B KOTOPOH
YHHBEPCUTET MPUHUMAET y9acThe Ha TOOPOBOJIBLHOM OCHOBE.

B nensx cosepmienctBoBanuss OOIl OakanmaBpuaTa mpu TPOBEACHUHM PETrYJSIPHON BHYTpPEHHEH
OIICHKM KadecTBa 00pa30BaTEIbHOMN ACITEIHPHOCTH U MOATOTOBKHM oOyuaromuxcs mo OOIl GakamaBpuara
npuBIieKaeT paboromarencii U (Wiu) UX OOBEIUHEHHs, WHBIX OPUAUYCCKHX M (W) (PUINYECKUX JIHII,
BKJIFOYad I€arort4yeCKux pa6OTHHKOB YHI/IBepCI/ITeTa.
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B pamkax BHyTpeHHEHl cHCTEMBI OLIGHKHM KadecTBa oOpaszoBaTenbHOW nestenbHocTH 1o OOIl
OakanmaBpuaTa OOydYarOUIMMCA HPEIOCTABIAETCS BO3MOYKHOCTh OLCHMBAHUS YCIOBUH, COJEpXKaHMS,
OpraHu3allMi M KauecTBa 0Opa30BaTENBbHOTO IMpoLEcca B LEJIOM M OTICNbHBIX AMCUUIUIMH (Moayineil) u
IIPAKTHK.

BHemiHsAs ornjeHKa KauecTBa 00pa3oBaTeNbHON AEATEIBLHOCTH 110 IIporpaMMe OakaiaBpHara B paMKax
IPOLEAYPBl IOCYAAPCTBEHHOM AKKPEAWTALMU OCYILECTBISETCS C LENbI IOATBEP)KIECHUS COOTBETCTBUS
00pa3oBaresbHON JAesTEIBbHOCTH 110 Tporpamme bakanaspuara tpedoBanusm OI'OC BO.

BHemHAs oleHKa KauecTBa 00pa30oBaTeNbHON JIEATENLHOCTH U MOAroTOBKU oOyuaromumxcs no OOII
OakamaBpuaTa MOXKET OCYILECTBIIATBCS B pPaMKax MPOQPecCHOHATbHO-OOIECTBEHHON aKKpeauTaluy,
IPOBOIUMON paboToAaTeNsIMU, UX OOBEAMHEHUSIMH, a TaK)KE YIOJHOMOYEHHBIMH MMHU OpPTraHU3AIMSIMH, B
TOM YHCJI€ MHOCTPAaHHBIMH OPraHU3aLUAMH, JTUO0 aBTOPU30BAHHBIMU HALMOHAIBHBIMU IPOGECCHOHATIBHO-
OOLIECTBEHHBIMU OPraHU3aLMAMU, BXOASIIMMU B MEXKIYHApOJHbIE CTPYKTYphl, C LENbI0 INPU3HAHUS
KayecTBa M YPOBHS IOATOTOBKM BBIIYCKHMKOB OTBEYAIOIIMMHU TpeOOBaHUSIM IPO(pECCHOHAIBHBIX
CTaHJApTOB (IpU HANMW4YMM) U (WiIM) TPeOOBAaHUSAM pBHIHKA TPYAa K CIEHUAIUCTAM COOTBETCTBYIOILETO
npodus.
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7. HOPMATUBHO-METOANUYECKOE OBECIIEYHEHUE CUCTEMbI OLIEHKHN KAYECTBA
OCBOEHMHSA OBYYAIOIIUMUCH ITPOI'PAMMBI BAKAJTABPUATA

B coorBerctBUM ¢ ®PI'OC BO 3++ no nampasienuto noaroroBku 18.03.01 Xumwuueckasi
TEXHOJIOTHSI OIEHKAa KadecTBa ocBoecHus oOyuatommumucs OOIl GakanmaBpuara BKJIIOYACT TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHYI0 aTtTecTanuio u [ MA obyyarommuxcs.

HopMaTtuBHO-MeTOIMUECKOE OOECIeUeHUE TEKYIIEro KOHTPOJISI YCIEBAEMOCTH, MPOMEKYTOUHOM
arrectanuu U [ MMA oOywaronuxcs mo OOII 6akanaBpuata ocymiectBisiercs B coorBerctBun ¢ ®I'OC BO
3++ ¥ TOKaJIbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuii KOHMPOIb, NPOMEICYMOYHASL ammecmayusi U ammecmayuonHble UCNbIMAHUSL UMO20801U
(eocyoapcmeennotl umozosou) ammecmayuu eoinycknuxos OOII 6axanraspuama

Tekymuii KOHTPOJb W INPOMEXKYTOYHAs aTrTecTallds IO BCEM BHUAAM Y4eOHOW JeATEeIbHOCTH
00y4aromuXCcsi OCYIIECTBISICTCS B COOTBETCTBHM C TpeOoBaHUsAMH [looXKeHHsI O pEUTHHTOBOW cuCTeMe
OIICHKHM KauecTBa ydeOHOH paboThl crymeHToB B PXTY wum. JI.M. MeHneneeBa, NMPUHATOTO pEIICHUEM
Vuenoro cosera PXTY um. J[.U. MenneneeBa ot 26.02.2020, nmporokon Ne §, BBeIeHHOr0 B JIeCTBHE
npuka3zoM pekropa PXTY um. [I.1. Mengaeneesa ot 20.03.2020 Ne 27 O/1.

Texymuii KOHTpPOJIb YCHEBAEMOCTH OOYy4YaroLIUXCsl OOECHEeUMBAET OLIEHKY YpPOBHS OCBOEHHUS
JUCLUIUIMH, IPOXOXIEHUS NMPaKTHK, BbioiaHeHus: BKP u npoBoauTcs npenogasareneM Ha 1r000M U3 BUI0B
YUYEOHBIX 3aHATUH. O00A3amenbHOll COCMABNAIOU el MeKyu|e2o KOHMPOJia YCne6aemMoCmu A611emcs yuem
npenooasamenamu nocewyaemMocmu yu4eonvix 3anamuil ooyuarouwumuca. 1lo pesyiabrataM TEKyLIEro
KOHTpOJISI yCIIEBAEMOCTH TPHU pa3a B CEMECTp JUIsl BCEX KYpPCOB IO BCEM IUCLUIUIMHAM MPOBOJIUTCS
aTTecTanys oOyJyaromuxcsl.

[IpomexyTouHasi aTTecTalysi MPOBOAUTCSA B (POpME SK3aMEHOB, 3a4E€TOB C OLEHKOW M 3a4€TOB JUIS
BCEX KYpCOB MO AMCLUIUIMHAM M INPaKTHKaM, MPEeIyCMOTPEHHBIM Yy4e€OHBIM IUIaHOM. Pe3ynbTaThl cpauu
3aU€TOB OLEHUBAIOTCS HA «3aUTEHO», «HE 3aYTEHO»; 3a4€TOB C OLEHKOM M 3K3aMEHOB — Ha «OTJIMYHOM,
«XOPOLIO», «yI0BIETBOPUTEIIBHOY, «HEYIOBIETBOPUTEIIEHOY.

IIpu ocBoenun Hacrosiueir OOII OakanaBpuaTa U3ydeHUE YaCTH AUCLUILIMH MOKET ObITh 3aMEHEHO
Ha OHJIAWH-KYpCHI, NPU YCJIOBUHM, YTO B pE3yJbTaT€ OCBOEHHUS OHJAMH-Kypca (OPMHUPYIOTCS T€ XKe
KOMIETEHIIMH (YaCTH KOMIIETEHIUI), 4TO U B paMKax YKa3aHHbIX AUCUMILINH. OHIalH-KypC TOJIKEH OBbITh
BBIOpaH U peaan30BaH B COOTBETCTBUHU ¢ [losiojkeHneM 0 3aueTe pe3ybTaTOB OCBOCHHUS OTKPBITHIX OHJIAIH-
KypCOB, peanu3yembix oOpa3oBaTenbHbIMH opranu3auusmu, B PXTY um. JI.M. MenneneeBa, npUHITOrO
pemiennem YueHoro coBera PXTVY um. /I.W. Menaneneesa ot 27.03.2020, nporokon Ne 9, BBeaeHHOro B
neiicreue npukazoM pektopa PXTY um. JI.1. Menneneesa ot 27.03.2020 Ne 29 O/1.

I'MA ocymecTBisieTcss B COOTBETCTBUU C TpeOoBaHuAMHU [lojoxkeHHs O MOpsAAKE NPOBEICHUS
roCy/IapCTBEHHOW HMTOrOBOM arTecTaly Mo o0pa3oBaTeNIbHbIM IPOrpaMMaM BBICIIET0 00pa3OBaHUA —
nporpaMMam OakanaBpuarta, MporpamMmaM crHenuaiurera, nporpaMMam maructparypsl B PXTY um. J.U.
MengeneeBa, npussToro pemenueM YueHoro cosera PXTY wum. JI.U. MenneneeBa or 30.10.2019,
npotokos Ne 3, BBefieHHOrO B AeiicTBrue npuka3zoM pekropa PXTY um. JI.M. Menaeneesa ot 14.11.2019 Ne
646A; IlonoxxeHuss 0 BBIMYCKHON KBaJM(UKAIIMOHHOW paboTe uisi oOydaromuxcs 1Mo oOpa3oBaTeNIbHBIM
nporpaMMaM  BbIcIIero oOpa3oBaHUS — THporpaMMaMm OakajaBpuara, HporpaMMaM CHelHaIUTeTa,
nporpammaM Maructpatypsl B PXTY um. /.M. MenneneeBa, npuHATOro pemenremM YuyeHoro cosera PXTY
uM. JI.1. Menneneesa ot 30.10.2019, npotokon Ne 3, BBegeHHOro B AeiicTBue npukazom pekropa PXTY
uM. [I.11. MenneneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckatotcst oOydaromyecs, He UMEIOIUE aKaJeMHUECKONW 3aJJ0JDKEHHOCTH U B TOJHOM
o0beme BeITONMHUBIIME y4eOHBIH TiaH mo OOIl GakamaBpmara B cootBeTctBHH ¢ ®I'OC BO 3++ mo
HanpasyeHuto noaroroBku 18.03.01 Xumunueckass texnosnorus. /s nposenenus 'MA B yHuBepcurere
€XerofHo (GOpMUPYIOTCS TOCyAapCTBEHHbIE HK3amMeHalMoHHble komuccuu (['OK) u anemisiuoHHBIE
komuccuu. Tembl BKP otpaxaror akTyanbHble MpoOieMbl, CBA3aHHBIE C HAINpaBJICHHEM MOJITOTOBKH
18.03.01 XwumHuuyecKass TEXHOJIOTMS. YHUBEPCUTET YTBEPKIAET IIE€PEUYEHb TEM  BBIMYCKHBIX
KBAJTM(PHUKAIMOHHBIX paloT, MpeilaraéMblx O0y4aroImuMmces (Jajee — MepedyeHb TeM), U JIOBOJUT €ro 10
CBeZIeHHMsI O0ydJaromMxcsi He IMO3JHee ueM 3a 6 MecsleB J0 JAaThl Hayala TroCylapCTBEHHOW HTOrOBOM
aTTECTaLlUN.

Tema BKP mepconanpHO Isi KaXIOTO OOYYArOIIETOCs YTBEPIKIAETCS MPHUKA30M IPOPEKTOpa Io
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YHHUBEPCUTETY Tepe]] HaualoM BBIOJHEHHS BBITYCKHOW KBaIM(UKAMOHHONW paboThl. JJaHHBIM IpUKa30oM
yTBepkaaercs takxke pykoBoautenb BKP. Ilepen nauanom BeimonHeruss BKP oOyuaronuiics coBMeCTHO ¢
PYKOBOJOUTENIEM  COCTaBIs€T  MHAMBHUIYaJNbHBIM  IJJaH  MOATOTOBKM M BbinogHeHuss  BKP,
peyCcMaTpUBalOIIUi  OYEPEeAHOCTh M CPOKHM BBIIOJHEHUS OTIENbHBIX 4YacTed paboTsl. Tekcr
nosicauTenbHoi 3anucku BKP mposepsiercss Ha HanMuMe HENPaBOMEpHBIX 3auMcTBOBaHuMi. I[IpoBepka
OCYILECTBIISICTCSI B COOTBETCTBUM ¢ llonoxkeHnemM o mopsijke NMPOBEPKH BBIMYCKHBIX KBaJU(UKALMOHHBIX
paboT M HAay4HBIX JIOKJIAZ0B 00 OCHOBHBIX pe3yJbTaTax IOATOTOBIICHHBIX Hay4YHO-KBAIH()UKAIMOHHBIX
pabot (muccepranuii) Ha 00bEM 3aMMCTBOBAHUS M MX Pa3MEIICHHS B AJICKTPOHHO-OMOIMOTEUHON CHUCTEME
PXTY wum. JI.1. MenneneeBa, npuHsAThIM pemieHrneM YueHoro coBeta PXTY um. .M. Menneneesa
ot 30.10.2019, nporokos Ne 3, BBeileHHBIM B JeiicTBue npuka3zoMm pektopa PXTVY um. JI.M. MenneneeBa ot
14.11.2019 Ne 646A.

3amura BKP nmpoBoautcs Ha oTkpeIThiX 3acenanusx ['DK ¢ yuactuem He MeHee ABYX TpeTeil ee
coctaBa. I'padux 3ammrer BKP cocraBisercss mo coriiacoBaHuio ¢ 0Oy4aroIUMHCS M JOBOAUTCS [0
cBeneHus o0ydJaromuxcs He nosaHee, yeM 3a 30 aneit 1o Hauvana padotel ['DK. Pesynbrarsr paborsr I'OK
OIPENENAIOTCA OLEHKAMH «OTIMYHO», «XOPOLIO», «YyIOBJIETBOPUTEIBHOY», «HEYIOBJICTBOPUTEIBHO» MU
OOBSIBIAIOTCA B TOT K€ JIeHb Iocie O(OpPMIICHHS B YCTAaHOBJICHHOM IOPSJKE MPOTOKOJIOB 3aceJaHui
komuccuil. [lo okoHuanuu pabotsl npeacenarens I'OK cocrasisier otdyer o nmpoaenaHHoi padore.

Jliia o0yvaronmxcs U3 4ncia UHBAJIUAOB U JIMI] C OTPAaHUYEHHBIMH BO3MOXHOCTSAMU 370poBbs [ 1A
IPOBOJUTCS C Y4ETOM OCOOEHHOCTEHM MX MCUXO(PHU3NUECKOro pPa3BUTHUS, HHIUBUAYAIBHBIX BO3MOXKHOCTEH U
COCTOSIHUS 3/J0POBbSI.

8 PABOYUME ITPOI'PAMMBI IUCHUIIJIUH, ITIPAKTUK U T'HA

Paboune mporpaMmsel auctuIuinH, npaktuk 1 [MA (mepeuncienne nuCHUIUINH, Tpaktuk u [ A u3

yueOHOro IJIaHa):

1. MHocTpaHHBIN SA3BIK
Hcropus (Mcropust Poccuu, BceoOimas uctopus)
[IpaBoBeneHME
dunocodus
OCHOBBI 5KOHOMHUKH U yIIPABJICHHSI IIPOU3BOJICTBOM
ConuanbHO-TICUXOIOTUYECKUE OCHOBBI Pa3BUTHS INYHOCTH
OO6m1ast ¥ HeOpraHUYecKask XUMHUS
Opranuueckasi XuMus
AnanuTuyeckas XuMus
0. dusnueckast XuMus
11. Kommongaas Xxumust
12. Maremaruka
13. ®usuka
14. Beenenue B MH(GOPMAIIMOHHBIE TEXHOJIOTHH
15. [IpoGnemMbl yCTOMYHMBOTO pa3BUTHUS
16. bezonacHOCTh )KU3HEACATETBHOCTH
17. Im>xeHepHast 1 KOMIIbIOTEpHAs rpaduka
18. IlpuknagHas MexaHuKa
19. TIporiecch! 1 anmapaTbl XHMHYECKOW TEXHOJIOTHI
20. O01mas xuMHrYecKast TEXHOIOT U
21. CructeMsl yrIpaBIeHUS XUMHUKO-TEXHOJIOTHYECKUMH TPOIIECCAMU
22. MoaenupoBaHie XUMUKO-TEXHOJIOTHIECKUX MPOIIECCOB
23. dusnyeckast KyJIbTypa H CIOPT
24. DneKTUBHBIE TUCIUIUIMHEI 10 GU3NYECKON KYIbTYPE U CIIOPTY
25. JTabopaTOpHBI MTPAKTUKYM 10 OPTAaHUICCKON XUMHUH
26. du3nyeckas XUMUs UAeanbHOro kpucramia. Kpucramnorpadus
27. MeTo bl UCCIIeIOBAHMS MATEPHAIIOB (POTOHUKHU U SJICKTPOHUKH
28. du3nyeckas SNMEKTPOHUKA U DIIEKTPOHHBIE TIPUOOPHI
29. MarepuaioBeicHHE JUTSI SJICKTPOHHOM MTPOMBIIIJICHHOCTH

HBOoNo O RWN
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30. Munepanorus

31. dusnueckas Xumus uaeaabHOro Kpucrawia. Kpucraminoontuka

32. dusnueckas XuMHsI peajibHOr0 KpHcTaia

33. IIporeccel B ra3ax U B BaKyyme

34. Teopust pocTa KPUCTAIIIOB

35. OCHOBBI KBAHTOBOM XMMHUH MaTepUAJIOB 3JIEKTPOHHON TEXHUKH

36. XuMudeckasi TEXHOJIOTUS TEXHUYECKUX MOHOKPHCTAIIIOB

37. Xumuueckasi TEXHOJIOTUSI TOHKOIJICHOYHBIX T€TEPOCTPYKTYP

38. Xumuueckast TEXHOJIOTUS FOBEJIMPHBIX MaTepHaIoB

39. O6opynoBaHre M OCHOBBI IPOEKTUPOBAHHS MPEANPUATHA IO MPOU3BOACTBY TEXHUYECKHX
MOHOKpPHCTAJIJIOB

40. O6opynoBaHHe W OCHOBBI MPOCKTHPOBAHUS NPEANPHUATHHA MO IMPOU3BOACTBY TOHKOILJICHOYHBIX
reTepOCTPYKTYP

41. O6opynoBaHHe€ H OCHOBBI TPOCKTUPOBAHUS NPEANPUATHA IO TPOM3BOJACTBY U 00paboTke
IOBEJIMPHBIX KPUCTAIUIOB

42. Vctionb3oBanue auarpaMMm (a3oBbIX pPaBHOBECHH TpPU CHHTE3E€ MAaTEPUAIIOB DIIEKTPOHUKUA U
($OTOHUKHU

43. I'emmonorust

44. YyeOHasi IpaKTHKa: O3HAKOMHUTEIbHAs MPAKTUKA

45. [Ipon3BoICTBEHHAs MPAKTHUKA: TEXHOJOrM4ecKasi (IIPOEKTHO-TEXHOJIOTUYECKAs) IPAaKTUKA

46. IIpou3BoACTBEHHAs MPAKTUKA: HAYYHO-UCCIIEA0BaTeNbCKask paboTa

47. Ilpon3BOJCTBEHHAS TIPAKTUKA: TPEATUIIOMHAS IPAKTHKA

48. IloarotoBka K Npoleaype 3alUThl U 3alIUTa BBITYCKHON KBAIU(UKALMOHHONW paboThI

49. TlepeBo HAYIHO-TEXHUYECKOH JTUTEPATYPHI

50. I'paxkaanckas 3auTa B Ype3BblYaliHBIX CUTYaLUSIX

Bxomsammx B OOIl mo wnampamieHuto mnoarotoBku «18.03.01 Xumuueckasi TEXHOJOIrHs», NPOPUIbL
«XHMHYECKAsI TEXHOJOTHA MATEPHAJIOB JIEKTPOHUKHY», BBINOJHEHBI B BUJE OTACIBHBIX JTOKYMEHTOB,
SIBJIIAIONIHUXCS HEOTheMIEMOH YacTbio manHou OOIL.

9 ®OH/Ibl OHEHOYHBIX CPEACTB UIsI HPOBEJEHUS TEKYIIETO KOHTPOJISA
YCIHHEBAEMOCTUH, TIPOMEXYTOYHOU ATTECTALHUU U T'NA OBYYAIOLIIUXCSA OOII
BAKAJIABPUATA

B cootrBerctBun ¢ ®I'OC BO 3++ mno nHampaBneHuto noaroToBku 18.03.01 Xumuueckas
TEXHOJIOTHSI JUIS aTTeCTalluy O0y4yaroUIMXCcsl Ha COOTBETCTBHE UX MEPCOHANBHBIX JTOCTUKEHUI MO3TAITHBIM
tpeboBanusim OOIl OGakanaBpuara paspaboransl POC mno kaxaol aucuuruinHe, npaktuke, ['MA,
BKJIIOUAIOILIME THUIIOBBIE 3aJaHMsI, KOHTPOJbHbIE PabOThl, TECThl, CUTYallMOHHbIE 3aJaHus, Keilc-3amaud,
BOIIPOCHI K 3a4€TaM U HK3aMEHaM, CPEICTBAa U METOABI OLICHKH, IO3BOJIIOIIME OLEHUTh 3HAHUS, YMEHMUS,
HaBBbIKU ¥ YPOBEHb IPHUOOPETEHHBIX KOMIIETEHIINH.

@®OC mno npucuumiauHaM, npaktukam, ['MA paspaOatbiBatoTcsi B cooTBeTcTBUM ¢ [lopsakom
pa3paboOTKU U YTBEp)KIEHUS OO0pa30BaTEIbHBIX MPOTpamMM, YTBEPKICHHBIM DPELIEHHEM YUYEHOro COBETa

PXTY um. JI.. MenneneeBa ot 25.06.2020, nporokon Ne 12, BBEICHHBIM B J€UCTBUE MPHUKA30M PEKTOpa
PXTY um. JI.1. Menneneesa ot 29.06.2020 Ne 48-O/1.

®OC no mucuuniauHam, npaktukam u ['MA (mepedenp aucuumiiuH, npaktuk U ['MMA u3 ydeGHoro
nJiaHa):

HNHOCTpaHHBIN SA3BbIK

Ucropus (Mcropust Poccuu, Bceobias uctopusi)
IIpaBoBeneHue

Ounocodus

OCHOBBI 5KOHOMUKH U yTIPaBJIECHUSI IPOU3BOICTBOM
ConuaibHO-TICUXO0JIOTHYECKHE OCHOBBI Pa3BUTHUS JINYHOCTU

ook owndE
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7. OOmas u HeopraHuyeckast XUMUS

8. Opranuveckas XuMHUs

9. Ananmutuyeckass XUMHUS

10. dusnueckast xumust

11. Komnonguas Xxumust

12. Marematuka

13. ®usuka

14. Beenenue B HHGOPMAITMOHHBIC TEXHOJIOTHH

15. [IpoGaemMbl yCTOMYMBOTO pa3BUTHS

16. be3onacHOCTb KU3HEAEATETLHOCTH

17. NmxenepHast 1 KOMITbIOTEpHAs Tpaduka

18. IIpuknagHas MexaHuka

19. Ilporecco! u anmnaparbl XUMUYECKON TEXHOJIOTUI

20. O0mas XuMHIeCcKast TEXHOIOTHSI

21. CucreMsl ynpaBieHUs] XUMUKO-TEXHOJIOTMUYECKUMHU MTPOLECCaMU

22. MonenupoBaHue XUMHKO-TEXHOJIOTHUECKUX MPOIIECCOB

23. ®uznyeckas KyabTypa U CIIOpT

24. DeKTUBHBIC JUCIUTUIMHBI TI0 (U3NIECKOM KYIbType H CIOPTY

25. JIabopaTOpHBIi IPAKTUKYM 110 OPTraHUYECKON XUMUU

26. dusnyeckast XUMHS UACATBHOTO KpucTayuia. Kpucramiorpadus

27. MeTofbl ucClIeJOBaHHs MaTePHaIOB (POTOHUKHU U DJIEKTPOHUKH

28. dusnyeckast IMEKTPOHUKA U AIEKTPOHHBIE TIPUOOPEI

29. MarepuanoBefieHHe ISl SJEKTPOHHOM MPOMBIIIIICHHOCTH

30. Munepanorus

31. ®uznueckas XUMHUS UaealIbHOTO KprucTamia. Kpucramioontruka

32. ®usnueckas XuMHsI peaibHOr0 KpHCTaa

33. [Iporeccrsl B ra3ax U B BaKyyme

34. Teopust pocTa KPUCTAIIOB

35. OcHOBBI KBaHTOBOI XUMUU MATEPUAIIOB AJIEKTPOHHON TEXHUKU

36. Xumuyeckast TEXHOJIOTUSI TEXHHUECKUX MOHOKPUCTAIIOB

37. XuMudeckasi TEXHOJIOTHSI TOHKOIIJIEHOYHBIX T€TEPOCTPYKTYP

38. XuMudeckasi TEXHOJIOTHS FOBEITUPHBIX MAaTEPHAJIOB

39. O6opynoBaHHE€ UM OCHOBBI IPOEKTUPOBAHMS MPEINPUATHH IO MPOU3BOACTBY TEXHUYECKHX
MOHOKPHCTAJIJIOB

40. O6opyioBaHHE U OCHOBBI MPOEKTHPOBAHUS NPEANPUATHH IO NPOU3BOACTBY TOHKOIJICHOYHBIX
TeTePOCTPYKTYP

41. O6opynoBaHHE€ U OCHOBBI TNPOEKTUPOBAHUS NPEANPUATHA IO MNPOM3BOJACTBY U 00paboTke
IOBEJTMPHBIX KPUCTAJUIOB

42. Ucnonb3oBaHue auarpamMM (pa3oBBIX paBHOBECHN TPU CHHTE3E MATEPUAIOB JJICKTPOHUKU H
(GOTOHHUKH

43. 'emmornorus

44. YyeOHasi IpaKTHKa: O3HAKOMUTEIIbHAS MPAKTHUKA

45. TIpou3BoICTBEHHAS MIPAKTHUKA: TEXHOJIOTHYECKas! (MMPOSKTHO-TEXHOJIOTUYECKAs) MPAKTUKA

46. TIpon3BOCTBEHHAS TIPAKTHKA: HAYYHO-UCCIIEAOBATENbLCKas paboTa

47. IIpou3BoICTBEHHAS MPAKTHUKA: MPEAUINIIIOMHAs TTPAKTHKA

48. TToaroToBKa K MPOIIeIype 3alIUTHI U 3aIUTa BHITYCKHON KBATH(PUKAITMOHHONH pabOThHI

49. TlepeBo HAYYHO-TEXHUYECKOUN TUTEPATYPHI

50. I'paxxmanckas 3aIMTa B Ype3BBIYAHHBIX CUTYaIUSIX

Bxomaumx B OOIl no nampaBienuto noarotoBku «18.03.01 Xwumuueckasi TE€XHOJOTHs», MPOPUIb
«XuMHYeCKAs: TEXHOJOIMsl MAaTePHAJIOB 3JIEKTPOHUKH», BHIIIOJHEHbI B BUJE OTIEIbHBIX JOKYMEHTOB,
SIBIIAFOIIAXCS HEOThEMIIEMON yacThro nanHon OOIN.

10 METOAUWYECKUE MATEPHUAJIbBI 1O JUCHUIIVIMHAM, IPAKTUKAM U I'HA
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Meroandeckue MaTepHalibl MO TUCHUTIIMHAM, TpakTukam U [MA (mepedyeHb AMCIMIUIMH, MPAKTUK U
I'MA u3 yyeGHOrO 1U1aHA):

CoNoOrwWNE

WWWWWWWWWWNNRNNNMNDNDNNNRPRPRPRPEPRPRPERPRPRRERER
OCOoONOUAARWNPOOO~NOUIARWNPFPOOONOOITWDNEO

40.
41.
42.
43.
44,

45.
46.

NHOCTpaHHBIN S3bIK

Ucropus (Mcropust Poccuu, BceoOimas uctopus)
IIpaBoBeneHue

dunocodus

OCHOBBI 5KOHOMUKH U yTIPaBJICHUSI IPOU3BOICTBOM
CounanabHO-TICUXO0JIOTUYECKHE OCHOBBI PA3BUTHUS TUYHOCTH
OO01as U HeopraHuyeckasi XuMus

Opranunueckasi XuMust

AHanutuyeckas XUMHUs

. Duznueckass Xumus

. Konmmonanas xumus

. Maremarnka

. Duzuka

. BBeienne B nH(OpMAIMOHHBIC TEXHOJIOTUN

. [IpoGaembl ycTOMYHUBOTO pa3BUTHUS

. be30nacHOCTb KU3HEIEATEIbHOCTH

. UmxeHepHas 1 KoMIbloTepHas rpaduka

. [IpuknanHas MmexaHuka

. IIpoueccel u anmnapaTbl XUMHYECKOU TEXHOJIOTHUHU

. O01ast XuMru4YecKast TEXHOJIOTUS

. CucreMsl yrpaBieHUs XUMUKO-TEXHOJIOIMYECKUMU ITPOLIECCAMU
. MonenupoBaHne XuMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB

. duznyeckas KyapTypa U CIOPT

. DIIEKTUBHBIC TUCIUTLINHBI TI0 (PU3HYECKON KYIBTYpE U CIIOPTY
. JJabopatopHbIil MPaKTUKYM MO OpraHMYEeCKONH XUMUU

. duznyeckas xuMus uaeanbHOTO Kpucramia. Kpucramiorpadus
. Metonb! uccnenoBaHusi MaTepuanoB (POTOHUKH U DIIEKTPOHUKHU
. duznyeckas dIEKTPOHUKA U AJIEKTPOHHBIEC TPHUOOPHI

. Marepuanosenenue s dJ€KTPOHHON POMBIIIIIEHHOCTH

. Munepanorus

. duznyeckas xuMus uaeanbHOro Kkpucrtamwia. KpucramioonTtuka
. Duznueckast XUMUs peaJbHOr0 KpucTasia

. IIpouieccel B razax u B BakyyMe

. Teopus pocra kpucramios

. OCHOBBI KBAaHTOBOUM XMMHH MAaTEPUATIOB 3JIEKTPOHHON TEXHUKHU
. XuMH4Y€eCKas TEXHOJOTUSI TEXHUYECKUX MOHOKPUCTAIIIIOB

. XuMHU€ECKast TEXHOJIOTUS TOHKOIUIEHOUHBIX T€TEPOCTPYKTYP

. XuMHY€eCKas TEXHOJIOTUS FOBEJIMPHBIX MaTEPUAIOB
.O0opynoBaHWE W OCHOBBI TPOCKTHPOBAHUS NPEANPUITUNA 10 TMPOU3BOACTBY TEXHUUYECKUX

MOHOKPHCTAJJIOB

O6opynoBaHHE€ W OCHOBBI MPOCKTHPOBAHUS NPEANPUITUNA IO TPOU3BOACTBY TOHKOTIEHOYHBIX
TE€TEPOCTPYKTYP

O6opynoBaHre W OCHOBBI TPOCKTHPOBAHUS TMPEANPUATHN IO MPOU3BOJICTBY M 00paboOTKe
FOBEJIMPHBIX KPUCTAIIIIOB

Hcnonb3oBanue nuarpamMMm (pa3oBBIX pAaBHOBECHN MPU CHUHTE3E MATEPUAIOB DJICKTPOHUKU H
(GhOTOHHUKH

TI'emmonorus

VYyeOHas mpakTUKa: 03HAKOMUTEIbHAS TIPAKTHKA

[Ipou3BoicTBEHHAS MPAKTUKA: TEXHOJIOTHYECKAas! (MMPOSKTHO-TEXHOJIOTUYECKAs!) MPAKTUKA
[Ipon3BoCcTBEHHAS MPAKTHKA: HAYYHO-UCCIEA0BaTENbCKast paboTa
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47. Ilpon3BoCTBEHHAs MPAKTUKA: IPEAANUIIIIOMHAs ITPAKTHKA

48. TloaroroBka K MpoIIEIype 3alIUThl U 3alATa BRITYCKHON KBATM(PUKAIIMOHHON PabOTHI
49. TlepeBo HAYYHO-TEXHUYECKOM TUTEPATYPHI

50. I'paxknaHckas 3aIiuTa B Upe3BbIYAaHBIX CUTYaLUAX

Bxomsammx B OOIl mo wampamieHuto noarotoBku «18.03.01 Xumuueckasi TEXHOJOIrHs», NPOPUIHh
«XuMHYeCKAs] TEXHOJOIHsl MATEePHAJIOB JJIEKTPOHUKH», BHIIIOJHEHbI B BUJE OTIEIbHBIX JOKYMEHTOB,
SIBJISIFOIIAXCST HEOTHhEMIIEMON YacThio JanHoit OOII.

11 PABOYAS TIPOT'PAMMA BOCIIMTAHUA

Pabouas mporpamma Bocmutanus, Bxoxsmias B OOIl mo nampasnenuro monarotoBku «18.03.01
XuMHYecKasi TeXHOJIOrus», HOpopuiab «XHMHYECKAs TEXHOJOIHSl MaTepHATOB 3IJIeKTPOHUKHY,
BBIINIOJIHEHA B BUJIE OTJEJIBHOTO JOKYMEHTA, SIBJISAIOLIErOCs HEOTheMIIEMOH YacThio JaHHoi OOIL.

12 KAJIEHJIAPHBIH IIJTAH BOCIIMTATEJIbHOM PABOTBI

Kanennapusiii man BocnurtarenbHoi paboThl, Bxomsmmii B OOIl mo HampaBieHHIO MOATOTOBKH
«18.03.01 Xumuueckasi _TEXHOJOrHMs», TMNpopuiab «XHMMHYECKAS  TEXHOJIOTMSl __ MATEpPHAJIOB
3JIEKTPOHUKH», BBIIIOJHEH B BUJE OTAECIBHOIO JOKYMEHTA, SIBIIIOLIETOCS HEOTHEMIIEMON YacCThIO JaHHOMN
OOIL.

171



