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1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHass mnpodeccuoHAJbHAs o00pa3oBaTejJibHAsI MNPOrpaMMa BbICHIErO
o0pa3oBaHusl — MPOrpaMMa MOJAroTOBKH 0aKajJaBpoB (1ajiee — mporpaMma 0akajaBpuara,
OOIl o6axkanaBpuara), peanusyemas ¢deaepalbHbIM TOCYJAPCTBEHHBIM  OFOIKETHBIM
0o0pa3oBaTeNbHBIM  yUPSXKICHHEM  BBICHIETO  oOpazoBaHuss  «POCCHICKMI ~ XHMHKO-
TexHoJornueckuit ynusepcurer umenu J[.MI. MenzaeneeBa» B COOTBETCTBUM C (pelepabHBIM
rOCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIET0 OoOpa3oBaHHS — OakalaBpwar IO
HarpaBiaeHuto nonaroroBku 22.03.01 — MarepuajioBeeHrHe M TEXHOJOTHH MATEPHAJIOB,
npodpuns «MaTepuajioBeeHHe M TEXHOJOTMH HAHOMATEPHATIOB W HAHOCHCTEM),
MpeJICTaBIsIeT cO00M KOMIUIEKC OCHOBHBIX XapaKTEpPUCTUK 0Opa3oBaHUS W OpPraHU3allMOHHO-
MEAarorHYeCKuX YCIOBUH, KOTOPBIM MpPEACTaBlIeH B BHJE Y4eOHOTrO IUIaHA, KaJICHIAPHOTO
ydaeOHoro rpaduka, pabounx mporpamMm JIUCHUIUIAH (MOIYJICH), OLIEHOYHBIX U METOJIUYECKUX
MaTepuaioB, paboveil mporpaMMbl BOCIIUTAHUS, KAJICHAAPHOTO TUTAHA BOCITUTATEIIEHON PabOTHI,
dbop™m arTecTanum.

1.2 HopmaTuBHBIe JOKYMEHTHI JJsi pa3paloTKu NporpaMmsbl OakajaBpuara Io
HAINPaBJICHUIO OATOTOBKHU COCTABIISIOT:

— ®OenepanbHbIil 3aK0H 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
®enepanuny;

- [Tpuxaz Munobpuayku Poccun ot 02.06.2020 r. Ne 701 «O6 yTBepKIeHUH
denepanbHOrO TOCYIAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa BBICHIETO OOpa3OBaHUA —
OakamaBpuat 1o HampapieHuio moArotoBku 22.03.01 — MartepuanoBeneHne U TEXHOJIOTHH
matepuaioB (mantee — OI'OC BO — OakamaBpuaT 0O HANpaBiICHUIO MOJITOTOBKU
«MarepuaJioBeJieHHe H TEXHOJIOTHH MATEPUAJIOBY);

- [Tpuxaz MunoOpHayku Poccunm ot 05.04.2017 Ne 301 «OO0 yrBepxkaeHUU
[lopsinka  opraHW3almMl M OCYIIECTBIEHUs  0Opa3oBaTeNbHON  JEATENBHOCTH IO
o0Opa3oBaTeNbHBIM IpOrpaMMaM BbICHIEr0 00pa3oBaHHsS — IporpamMmaMm OakajgaBpuara,
mporpaMMam CrHelHranuTeTa, IporpaMMaM MarucTpaTrypb».

— [Tpodeccuonanphbiii ctanaapT «CHenuanucT Mo MEKTPOXUMUYECKON 3alUTe OT
KOPpO3UU JMHEMHBIX COOPYKEHHH M OOBEKTOB», YTBEpKIEHHBIM mnpukazom MuHHCTEpCTBa
TpyJa u conuanbHoii 3amuTsl Poccuiickoit ®eneparuu ot 08.09.2014. Ne 614H,;

- [Tpodeccuonanpsblif cTannapt «CHeHaTUCT MO CUCTEMAaM 3alUTHBIX OKPBITHIA
MOBEPXHOCTHU 3/IaHUM U COOPY>KEHHI OIMACHBIX MPOU3BOJICTBEHHBIX OOBEKTOBY, YTBEPKICHHBIN
npukazoM MUHHCTEpPCTBa TpyAa U coluabHOM 3amuThl Poccuiickoit denepanuu ot 13.10.2014
Ne 709m.

— Ilpuka3 MunucrepctBa oOpasoBanusi u Hayku P® ot 23.08.2017 Ne 816 «O6
yTBepkaeHuu [lopsiika MpUMEHEeHUs] OpraHU3aAIMsIMHU, OCYIIECTBISIOMMUME 00pa30BaTEIbHYIO
JESTENIbHOCTD, JJIEKTPOHHOTO OOYYEHHsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHUH TpU
peanu3anuu  00pa3oOBaTENBHBIX TMporpaMM» [DneKTpoHHBIM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO0%E8S%EA
%NEOWET/ (nata obpamenus: 23.04.2021).

— Ilpuka3 MuHnucrepctBa Hayku M Bbiciiero oOpa3zoBanusi Poccuiickoit denepanum,
MunucrepctBa npocsemieHus Poccuiickoit ®epeparmu ot  05.08.2020 Ne 885/390 «O
MPaKTUYECKOW TMOATOTOBKE OOydammmxcs» [DneKkTpoHHBIM pecypc]. Pexum  pocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata oopamenus: 23.04.2021).

— Ilonoxenne 00 opraHu3alM ¥ HCIOJB30BAHUHM DJIEKTPOHHOTO OOy4YeHUus u
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHN MPH pealn3allii 00pa30BaTEIbHBIX MPOrpaMM
B (¢eaepalbHOM TOCYIapCTBEHHOM OFO/KETHOM 00pa30BaTEIbHOM YUPEKIACHUH BBICIIETO
oOpa3zoBanus «PoccuicKkuil XUMHKO-TEXHOJIOTHUECKUi yHuBepcuteT umenn /1.M1. Menneneenay,
npuHsTOe pemieHneM YdyeHoro cosera PXTY um. [I.UN. MennmeneeBa ot 27 mapra 2020 r.,
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npotokona Ne 9, BBeneHHoe B jaeicTtBue mpukazoM pekropa PXTY um. .M. Menaeneera
or 27 mapra 2020 1. Ne 29 OJI [DnektpoHHbli pecypc]. Pexwmm  mocryna:
https://muctr.ru/upload/university/departments/uu/local _doc/pologenie_ EQIDOT _2.pdf (mata
obpamienus: 23.04.2021)

— [TomoskeHWe O TMPAKTUYECKOW TOATOTOBKE OOyJaroImuxcsi B ¢eaeparbHOM
TOCY/IapCTBEHHOM  OFO/PKETHOM  00pa30oBaTEIbHOM  YYPEKICHUU BBICIIETO 0Opa3oBaHUs
«Poccuiickuil XMMHKO-TEXHOJIOrnYeckuii yHuBepcuteT umenu .M. MenneneeBay, mpUHSITOE
pemienneM Yuenoro cosera PXTY wuwm. JI.U. MenneneeBa ot 25.11.2020, nmpotoxon Ne 4,
BBEJICHO B jAeiicTBUe npukazoM pekropa PXTY um. .M. Menaeneesa ot 26.11.2020 Ne 117 O/,
[D51eKTpOHHBIN pecypc]. Pexum JIOCTyTa:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_prakt podgotovka_2.pdf
(mata obparuenus: 23.04.2021)

I[Ipy ocBoeHMM JUCHMIUIMH ¥  TPAKTUK CTYJEHTHl JOJDKHBI — HCIIOJIB30BATh
nH(OPMAIMOHHBIE W WH(POPMAIMOHHO-00Pa30BaTEIbHBIC PECYpPCHI CICIYIOIIUX IOPTAJIOB U
CalTOB:

— Cucrema (QenepanbHbIX 0Opa3oBaTeNnbHBIX mopTalioB. CHcTeMa  OTKPBITOrO
obpaszoBanus. Koncantuuroseiii nentp MOC OO P® [DnextponHslii pecypc] — Pexum
nocryma: http://www.openedu.ru/ (rara oopamenus: 23.04.2021)

— Hudopmanumonnas cuctema «EIMHOE OKHO JIOCTyIa K 00pa3oBaTeIbHBIM PECYpCamy.
URL.: http://window.edu.ru/ (nata oopamenus: 23.04.2021)

— ®DIIO: coorBerctBue TpeboBanusiMm @PI'OC [DnekrponHbIi pecypc] — Pexum
nocryma: http://fepo.i-exam.ru/ (nata obpamenwus: 23.04.2021).

1.3 O0mas xapakTepucTHKA IPOrpaMMbl 0aKkajiaBpuara

Henabio nporpaMmbl 0akajnaBpuara SBISETCS CO3JaHMUE U1 OOYyYaIOIIMXCS YCIOBUMN
JUIs TIPUOOpETeHUs HEOOXOIUMOro MJIsi OCYLIECTBICHHS NPO(eCCHOHAIBHOM JesTeIbHOCTH
YPOBHSI 3HAHUM, YMEHM, HaBbIKOB, OIbITA JIEATEIbHOCTU U MOJITOTOBKU K 3aIIUTE BHITYCKHON
KBAJTM(PHUKAIIMOHHOMN paboThI.

[Tonyuenue obOpazoBaHusi 1O 0Opa3OBATENBLHOW MpOrpaMMe BBICIIETO 00pa3oBaHUS —
nporpaMMe OakajaBpuara JONMYCKaeTcsl TOJBKO B 00pa3oBaTelbHON OpraHU3alMM BBICILIETO
00pa3oBaHus U HAYYHOM OpraHu3anuu (Jajiee — opraHu3aIms).

OOyuenne 1o o00Opa30BaTENbHOW MpOrpamMMe BBICHIETO OOpa30BaHUs — MpPOrpaMMme
OaxanaBpuata B 00Opa30BaTeIbHOM OpraHM3alliy OCYIIECTBISETCS B O4YHON (opMe OoOydeHus.
O6wvem mporpammsbl OakanaBpuara coctaBiseT 240 3adeTHBIX enuHMIl (Hanee — 3.€.) BHE
3aBUCHUMOCTHU OT (OpMBbI OOyU€HUsI, IPUMEHSAEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, peanu3alunun
nporpaMMbl OakalaBpuiaTa C HCHOJIb30BAaHUEM CETEBOW (DOPMBI, pealn3aluu TMPOrpaMMbl
OaxanaBpuaTa 1o UHAUBUAYAIbHOMY y4eOHOMY IUIaHy

Cpok momydeHus: oOpa3oBaHUs MO HporpaMMe OakanaBpuara (BHE 3aBHCUMOCTH OT
MIPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHI): B OUHOU (popme 00yueHus, BKIIt0Yask KAaHUKYJIbI,
IIPEIOCTABIIIEMBIE TOCIIE TIPOXOXKAECHUS TOCYJapCTBEHHON MUTOTOBOM aTTECTallMM, COCTaBIAET 4
roja.

IIpu peanuzanmu mnporpamMMmbl OakanaBpuara OpraHuszalus BIpaBe MPUMEHSTh
AIIEKTPOHHOE 00yUYeHUE, TUCTAaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

Peanuzanus nporpaMmsl 6akaiaBpuara ¢ MPUMEHEHHEM HCKIIOUUTENIBHO AJIEKTPOHHOTO
o0y4deHus1, AMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI HE JOMYCKAeTCs.

DneKTpoHHOE 00yueHHe, JUCTAaHIIMOHHBIE 00pa3oBaTeIbHbIC TEXHOJIOTHH, IPUMEHSIEMbIE
npu OOy4eHHH HWHBAIMIOB M JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0pOBbs (Hanee -
uHBanuAbl U Juua ¢ OB3), #0mKHBI mpegycMarpuBaTh BO3MOYKHOCTh IpUeMa-Iiepenadu
nH(pOpMaIK B TOCTYITHBIX JIJIs1 HUX (opMax.

OOpasoBarenbHasi JEATENBHOCTh 10 MporpaMMe OakajgaBpuaTa OCYIIECTBISETCS Ha
rOCyIapCTBEHHOM s3bike Poccuiickoit ®@enepanuu, €Ciu WHOE HE OMNPEACICHO JIOKAJIbHBIM
HOPMATHUBHBIM aKTOM OpPTaHU3aINH.
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CtpykTypa mnporpamMmbl OakanmaBpuarta (oOs3aTenbHas 4YacTh; 4acTh, (opMHUpyeMmas
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHONICHUN; (DaKyIhTaTHUBHI)

[TporpamMma GakanaBpuaTa COCTOUT U3 CICAYIOMINX OJIOKOB:
- biok 1 «/{ucuummunst (Moaynn)y».

- biok 2 «IIpakTukay.

- biok 3 «['ocynapcTBeHHast HUTOrOBasi aTTECTALIMS».

CrpykTypa nporpammsl 0akajiaBpuara

CtpykTypa nporpaMmMbl 6akaiaBprara O06Bem nporpamMmbl OakanaBprara
B 3a4YCTHBIX CAMHUIIAX
Biok 1 JMCIUIIINHEL 208
(Monaynn)
biox 2 ITpakTuka 23
bnoxk 3 I'ocynapcrBeHHas 6
HUTOrOBast aTTECTAIHS
O0bem nporpamMmbl OakajiaBpuara 240

B Bbuok 1 «/lucuumiamebl (MOIYHM)» BXOIAT MUCHHUILIMHBI (MOIynaHu) mo duiocodun,
ucropun (ucropun Poccun, BceoOlied HCTOPUM), HMHOCTPAHHOMY SI3BIKY, O€30IaCHOCTH
KU3HEJEATENIbHOCTU 110 PU3NYECKON KYNIbTYPE U CIOPTY:

B 00beMe He MeHee 2 3.e. B pamkax biioka 1 «/lucuuminael (MOAyIn),

B 00beMe He MeHee 328 akaJeMHYeCKHX 4acoB, KOTOPHIC SBIISIFOTCS 00S3aTeIbHBIMH IS
OCBOCHMS, HE IMEPEeBOAATCA B 3.€6. U HE BKIIOYAIOTCS B 00BEM NIporpammbl OakalaBpuara, B
paMKax 3JIeKTUBHBIX JUCLMIUIUH (MOAYNEH) B OuHOU popme 0OydeHus.

JIMCUUIUIMHBL (MOAYIN) TO (U3UYECKOM KyIbTYpe M CHOPTY peau3yroTcs B IMOpsIKE,
ycraHoBiaeHHOM Opranuzanued. Jlns muHBanuaoB u jun ¢ OB3 Opranuzanus ycraHaBiIuMBaeT
0COOBI MOPSIOK OCBOEHMSI JAUCLUIUIMH (Moaysied) mo (u3nyeckod KyJIbType U CHOPTY C
YU€TOM COCTOSIHUS UX 3710POBbSL.

B Buaok 2 «IIpaktuka» BXoJIAT yueOHast U MPOM3BOJCTBEHHAs MPAKTUKU (J1aee BMECTe -
MPAKTHKN).

Tumnel yueOHOM NpakTHKH:

— y4eOHas IpaKTHKa: HayYHO-UCCIIeI0BaTeNbCcKas padboTa.
Tunsl IpON3BOACTBEHHOM NPAKTUKHU:
MIPOM3BOJICTBEHHAs MPAKTHKA: HAyYHO-HCCIIEA0BaTeNbCKas paboTa;
— IPOM3BOJICTBEHHAS ITPAKTUKA: TEXHOJIOIMUECKasl TPAKTUKA;
— MPOM3BOJCTBEHHAS MMPAKTUKA: MIPEITUIIOMHAs MPAKTHKA.
B Bbaok 3 «['ocymapcTBeHHass UTOroBas aTTECTAllAs» BXOAMUT MOATOTOBKA K MPOUEIYpPE
3alUTHI U 3aIMTA BHITYCKHON KBaJIM(UKATUOHHON pabOTHI.

1.4 TpeGoBaHus K NOCTyNAOIIEMY

TpeboBanusi Kk HOCTyHaroUeMy ONPEAEISAIOTCS (peepalbHbIM 3aKOHOJATEIbCTBOM B
oOmactu oOpa3oBaHusi, B ToM uucie llopsakom mpuema Ha oOydeHHe MO 0Opa3oBaTEIbHBIM
mporpaMMaM BbICHIET0 00pa3oBaHUS — IMporpaMmaM OakanaBpuaTa Ha COOTBETCTBYIOLIUI
y4eOHBIH ro.




2 XAPAKTEPUCTHKA IMTPO®ECCUOHAJIBHOM NEATEJILHOCTH
BbIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 OGnactp mnpo(hecCHOHAIBHOW MAEATeNbHOCTH U chepa mnpodeccHuOHATHLHON
JeSITeIbHOCTH BBITYCKHUKOB, ocBouBIINX OOII OakanaBpuara, BKIHOYAET:

26 XuMHYECKOe, XUMHKO-TEXHOJOIHUECKOe IPOU3BOACTBO (B cdepe Npou3BOACTBA
HaHOMAaTEPHAJIOB PA3JINYHOIO COCTaBa, CTPYKTYPhI U CBOMCTB);

40 CkBo3Hble BHJBI MPOGECCHOHATBHON AEATENIBHOCTH B MPOMBIIIICHHOCTH (B cdepe
TEXHOJIOTUYECKOTr0 00ecredyeHus] MPOU3BOACTBA HAHOMATEPHAJIOB W M3AEIHM, colaepxkalux
HaHOMaTEePHAJIbI).

BbIMyCKHUKHM MOTYT OCYLIECTBIATh NPOPECCHOHATIBHYI MAEATENbHOCTh B JIPYTHX
o0macTsax npohecCHOHANBHON NesITeIbHOCTH U (MH) chepax mpodeccnoHaIbHON AeATEIbHOCTH
IOpU YCIOBHUM COOTBETCTBUSI YpPOBHS HUX OOpa3oBaHMs U IOJYYCHHBIX KOMIIETEHLUH
TpeOOBaHUAM K KBaMH(UKAITUN pabOTHHKA.

2.2 Tumel 3ama4 ¥ 3aa4u MPOPECCHOHATBHON NIEATEIBPHOCTH, K KOTOPBIM TOTOBSITCS
BBINTYCKHUKH B pamkax ocBoeHust OOIT GakanaBpuara:
HAYYHO-HUCCJIe0BATEILCKUA (OCHOBHOI):

— cOop ¥ aHanM3 JMJAaHHBIX O CYHIECTBYIOIIMX THUIAX M MapKaXx HaHOMAaTepHUAIOB U
HAaHOCUCTEM, UX CTPYKTYpE€ M CBOMCTBAaX NPUMEHUTEIBHO K PEIICHHIO MOCTaBICHHBIX
3a/1a4 ¢ UCIOJIb30BAaHUEM 0a3 JaHHBIX U JUTEPATYPHBIX UCTOUYHUKOB;

— ydacTue B pabOTe IPYIIIbI CIIEHHUAIMCTOB MPU BHIMOIHEHUN SKCIIEPUMEHTOB, ITPOBEICHUIO
pacyeToB U 00pabOTKE HUX pe3yIbTaTOB IO CO3/IaHUI0, HWCCJICJAOBAHMIO M BHIOOPY
HaHOMAaTEPHAJIOB U HAHOCUCTEM, OLICHKE 3KCIUTYyaTALIMOHHBIX XapaKTEPUCTUK C MOMOIIbIO
KOMILUIEKCHOTO aHaJlu3a CTPYKTYPHI U (DU3UKO-MEXAaHWYECKUX, KOPPO3UOHHBIX U JPYTUX
CBOMWCTB, YCTOMYMBOCTH K BHEIIHUM BO3JICUCTBUSIM;

— cOop HayYyHO-TEXHHUYECKON MH(pOpPMAIMU MO TEeMaTHUKE SKCIIEPUMEHTOB JJISi COCTABICHUS
0030pOB, OTYETOB M HAYYHBIX NyOJIUKAIMI, y4yacTHe B COCTaBJIEHWU OTYETOB IO
BBINIOJIHEHHOMY 33JIaHUIO;

TEXHOJOTHYeCKHUA:
— Yy4dacCTue B IMPONU3BOJICTBE HaHOMAaTCPpHUAJIOB n HaAHOCHUCTEM C 3aJJaHHbIMH
TEXHOJIOTHYCCKNMHU u q)YHKHHOHaJIBHBIMI/I CBOﬁCTBaMH, MMPOCKTUPOBAHNN

BBICOKOTCXHOJIOTMYHBIX MPOHECCOB B COCTABC MEPBHYHOI0 MPOCKTHO-TCXHOJIOTHMYCCKOTO
HJIN UCCJICAOBATCIILCKOI'O MOAPA3ACIICHU A,
— KOHTPOJIb Ka4€CTBa BLIHYCKaeMOﬁ MMPpOAYKIIUH.

2.3 OObekTamMu NPOPEeCcCHOHATHHON NEATEIHHOCTH BBIMYCKHUKOB, ocBouBmnx OOII
OakanaBpuaTa, WM 00JIacThIO (001aCTsIMU) 3HAHUS SBIISIFOTCS

- OCHOBHBIE TUIIBI HAHOMATEPUAIOB U HAHOCHCTEM HEOPTaHMUYECKOW (METaJUTMUECKUX U
HEMETAJUTMYCCKHUX ) ¥ OPraHUYeCKOH (IOJIMMEPHBIX, YIIIEPOIHBIX) MPUPOIBI, TBEPbIC, KUIKHE,
resnieoOpasHble, adPO30JIbHBIE, BKITIOYAst HAHOTUIEHKU U HAHOCTPYKTYPUPOBAHHBIE TIOKPHITHS,

- METOJIBI  WCCJICJIOBAaHWM, WCIBITAHWA, JUArHOCTHKA W  KOHTPOJS  KadyecTBa
HAaHOMAaTepHasoB, Moay(aOprKaTOB, 3aTOTOBOK JAeTalei W HW3JeNuid Ha WX OCHOBE, TBEPJBIX,
KHUJIKUX, TeIeoOpa3HbIX MW ad’pPO30JbHBIX HAHOCHUCTEM, METOJbI JHATHOCTHKH U aHaju3a
HAHOJIMCIIEPCHBIX YaCTHUIl, HAHOTUICHOK U HAHOCUCTEM;

- BCE BHUJBI HCCIIEIOBATEIBCKOTO, KOHTPOJBHOTO M HCHBITATEILHOTO O0O0pY/IOBaHUS,
AHAIUTUYECKOW ammapatrypbl, KOMIBIOTEPHOE NpOrpaMMHOE obOecreueHue mins 00paboTku
pe3yJbTaTOB M aHAJM3a MOJIYYEHHBIX JaHHBIX, MOAEIMPOBAHUS MPOLIECCOB CUHTE3a M (U3UKO-
XUMHUYECKHX CBOMCTB HAHOMATEPUAJIOB;

- MPOIECCHl TIOJIYYCHHs, O0OpabOTKM ¥ MOAM(HUKAIIMKA HAHOMATEPHAIOB, BKJIIOYAS
HAHOCTPYKTYPHBIE TUICHKU U MTOKPBITHUS, TOIyPaObpUKaTOB, 3arOTOBOK JCTaNICH U U3 Ha HX

OCHOBE, a TaK)K€ TEXHOJIOIMUYECKHE MPOLECCHl C yYaCTHEM HaHOCTPYKTYPUPOBAHHBIX CPE/I;
5)



- HOpPMaTUBHO-TEXHUYECKAsl JOKYMEHTALMsI U CUCTEMbI CepTU(UKALMN HAHOMAaTEepHAJIOB
U W3/ Ha UX OCHOBE, IIPOTOKOJIBI X014 U PE3yJIbTaTOB HKCIIEPUMEHTOB, TOKYMEHTALHUs 110
TEXHUKE 0€30I1aCHOCTU U 0€30MaCHOCTH JKU3HEAEATEIbHOCTH.
3 CTPYKTYPA IPOI'PAMMbI BAKAJIABPUATA

Conepkanre ¥ oOpranuzanus oOpa3oBaTelbHOro mporecca mnpu peanuzauu OOIl
BBICIIETO  OOpa3oBaHMs — OakajmaBpuaT 10  HampaBieHuto moaroroku  22.03.01
MatepuanoBeneHne U TEXHOJIOTHH MATEPHATIOB PETIIAMCHTHPYETCS:

—y4eOHBIM TUTAHOM;

—KaJIeHIapHBIM Y4eOHBIM TpapUKOM;

—paboyuMu IporpaMMaMi JUCIUTIINH (MOJTYJICH);

—pabounMu IporpaMMaMy PAKTHK;

—IpOrpaMMOii TOCYJapCTBEHHON HTOTOBOM aTTECTAIlNH;

—(hOH/TaMU OIICHOYHBIX CPEJICTB;

—METOIMYECKUMHU yKa3aHUsAMU 110 cooTBeTcTBYMoMmEeH OOIT;

—paboueli mporpaMMoii BOCITUTaHUS;

—KaJICHJApHBIM TJIAHOM BOCITUTATEIBHON pabOTHI.

3.1 Y4eOubIii n1aH

Vuebnsiii 1ran OOIl OakanaBpuaTta BKJIIOYACT MEPEUYCHb TUCHUILIUH (MOAIYJeEH),
IIPAKTUK, AaTTECTAlMOHHBIX HCIBITAHUN IIPOMEXKYTOUHOM M TIOCYyIapCTBEHHOW HWTOTOBOM
aTTecTaluy OO0y4aromuxcs, IpyruxX BUIOB y4EOHOH NEATENbHOCTH C yKa3aHHEM UX 0O0beMa B
3a4eTHBIX €AMHUIAX, IOCIEJOBATEIbHOCTH U paclpelesieHuss MO IepHoAaM oOydeHus;
BbIJIENISIETCSl 00bEM KOHTAKTHOM paboThl 00yyarouuxcs ¢ npenogaBaTesieM (110 BUJaM y4eOHBIX
3aHATUI) M CaMOCTOSATENbHOM PabOThl OO0yJaromUXcs B aKaJeMMUYECKHX (aCTPOHOMHYECKHUX)
yacax. s KaKIoW TUCIUIUIMHBI (MOAYINS) U MPAKTUKU yKaszbIBaeTcsl (opMa MPOMEXYTOUHOMN
aTTecTaluy 00yJaromuXxcs.

VY4eOHblii 11aH MPeACTaBICH B MPUIOKEHHUH.

3.2 KanenapHblii yueOHbIH rpaduk

ITocnenoBaTenbHOCTh pealu3alliy MporpaMMbl OakajlaBpuaTa MO roJaM U ceMecTpam
(BKJIIOYAsl TeopeTHYecKoe O0O0ydeHHe, NPAaKTUKH, IPOMEXKYTOYHbIE U TOCYAapCTBEHHYIO
UTOTOBYIO aTTECTAIlH, KAHUKYJIbI) IPUBOIUTCS B KaJ€HJApHOM y4eOHOM rpaduke.

Kanennaphslil yueOHbIN rpaduk MpeacTaBiIeH B MPUIOKEHHUH.

3.3 Pagoune nporpaMmMbl THCHMILJIMH (MO/Y.J1€ii)
B OOIIl 0akanaBpuaTa B MPHJIOKEHUH NPEACTABICHb Bce paboyue MpOrpamMMbl
JTUCITUTIIAH (MOJTyJIeH).

3.4 Pagoune nmporpaMMbl NPaKTHK

OOII GakanaBpuara npeaycMaTpuBaeT JOCTaTOUHbIM s HOPMUPOBAHUS, 3aKPEIUICHUS
U Pa3BUTHS MPAKTHUECKUX HABBIKOB M KOMIETEHINI 00beM MpakTuku. [IpakTrka npencraBiseT
coOoi BMJ Yy4eOHBIX 3aHATHH, HEMOCPEICTBEHHO OPUEHTHUPOBAHHBIX Ha MpPO(eCcCHOHATBHO-
NPaKTUYECKYI0 TOATOTOBKY oOydaromuxcs. [IpakThka 3akperuisieT 3HAaHUS W YMCHHSA,
npuoOpeTraemMble  OOYYaIOUUMHCA B pe3ysibTaTeé OCBOEHHS  TEOPETHYECKHX  KYPCOB,
BbIpa0aThIBa€T MPAKTHYECKHE HABBIKM W CIIOCOOCTBYET KOMIUIEKCHOMY (hOopMHpOBaHUIO
YHUBEPCAJIBbHBIX, 00LIENPO(ecCHOHANBHBIX, TPOPECCHOHATBHBIX KOMIIETEHIUH 00y4Yaromuxcs.
[TporpaMMBbI TPaKTHK MPUBEICHBI B TIPUIIOKECHUH.

[Tpu peanuzanuu OOII GakanaBpuarta npeaycMaTpUBalOTCs CIEAYIOIINE BUABI IPAKTHK:

— yueOHas TpaKTHUKa: HayYHO-MCCIIeI0OBaTeIbCcKas padoTa;

— NMPOU3BOCTBEHHAs MIPAKTHKA: HAyYHO-UCCIeIoBaTeIbckas padora;

— MPOW3BOJICTBEHHAS MMPAKTHKA: TEXHOJIIOTUYECKas TIPAKTUKA;



— IPOU3BOJACTBCHHAS ITPAKTHUKA: IIPEAAUITIIIOMHAA ITPAKTHUKA.

3.4.1 YueOHasi NpaKkTHKA

Tun npakTUKKU: 0O3HAKOMUTEIbHAS.

3amaueld MPAKTUKH SBISCTCA TOJYYCHHE TEPBUYHBIX NMPO(ECCHOHATBHBIX YMEHHH H
HaBBHIKOB, B TOM 4YHCJI€ TEPBUYHBIX YMEHUW M HABBIKOB HAYYHO-HCCIIEIOBATEIHCKON
nestenbHOoCTH. IlpakTtuka ocymectBiasiercs B PXTY wum. JI.U. MenneneeBa Ha Kadenpe
HAaHOMATEPHAIIOB U HAHOTEXHOJOTUU. PyKOBOJICTBO MPaKTUKOM OCYILECTBISET MPEroiaBaTeiib
Kadenapsr HaHOMaTepuasoB M HAHOTEXHOJOTHH, TEXHHUYECKYIO MOJJEPKKY OCYIIECTBIISIOT
WHXCHEPHO-TEXHUUYECKUN TIEPCOHAI TT0 YIeOHOMY TPOIIECCY.

3.4.2 TIpon3BoJcTBEHHAS MPAKTHKA

Tun mnpakTUKM: NpakTHKa IO MOJYYEHHIO MNPO(ECCHOHAIBHBIX YMEHUH M OmbITa
PO EeCCHOHAIBHON JESTEIBHOCTH.

3ajaueil NpakTUKU SBJISIETCS MPAKTUYECKOE 3aKPEIUICHUEe M YIiayOJieHHe MOIy4YEeHHBIX B
YHUBEPCUTETE 3HAHUH 110 BOIIPOCAM XMMUYECKON TEXHOJOTUH HAHOMATEPUAJIOB, TEXHOJIOIMHN UX
IPOM3BOJICTBA, (POPMHUPOBAHUE CHOCOOHOCTH M T'OTOBHOCTU OCYILECTBIIATH TEXHOJIOTMYECKUH
IIPOLIECC B COOTBETCTBHUH C PENVIAMEHTOM M MCIIOJIB30BaTh TEXHUYECKHUE CPENCTBA A1 KOHTPOJIS
OCHOBHBIX IapaMETPOB TEXHOJIOTMYECKOTO IPOLIECCa, CBOMCTB ChIPbs M IOTOBOM NPOMYKLUH,
pabota C HOPMATUBHO-TEXHUYECKOM  JIOKyMEHTalued, HU3y4ye€HUE MaTeMaTU4yecKOro,
IPOrPaMMHOI0, alMapaTHOro M HH(OPMAIMOHHOIO OO0ECHeUeHUs] YNPaBISIONUX CHCTEM
pa3IMYHOTO YpPOBHS M Ha3HAuUCHHs, a TaKkkKe IOJyYeHHE ONbITa NPOPEeCcCCHOHATHHOMI
JeSITeIbHOCTH, NMPHOOpeTeHne 00ydaeMbIM OINbITa B HCCIICAOBAHUM aKTyaJIbHOM MpUKIIaJIHOU
po0OJIEMBI.

IIpakTuka ocymectsisercs B PXTY um. J[.M. MenneneeBa u (mim) Ha NpeIpHUITHSIX, C
KOTOPBIMH 3aKJIFOUEHBI JOTOBOPBI O MPAKTUYECKOM NOoAroToBKe. [IpakTrka mpoBOANUTCA B OTHOM
U3 TOJpa3[c/ICHU! HAa3BAaHHBIX MNPEANPUATUN WM OpPraHU3alUNd, B YUCIO KOTOPBIX MOTYT
BXOJMTbH: OTAENBl U NHKEHEPHbIE MAaTEPUAIIOBEIUECKHUE LIEHTPBI, CBA3aHHBIE C MCIIOJb30BaHUEM
HaHOTEXHOJIOTMM U HAHOMATEPUaJIOB; JIAOOPATOPHBIE M HAYYHO-UCCIIEI0BATEIbCKUE LIEHTPHI.

3.4.3 IIpon3BoacTBEHHAS TPAKTHKA

Tun npakTuku: Hay4yHO-HCCIeI0BaTeNbCcKas padboTa.

3amauell Hay4yHO-UCCIENI0BATEIbCKOW pabOThl  SBJISETCS H3y4Ye€HHUE KOHKPETHOIO
IPOM3BOJCTBEHHOTO IIpolecca II0 pe3ysbTaTaM BBIOPAaHHOrO OOBEKTa I HAay4dHO-
UCCIIEN0BATEIBCKOW MU MIPOCKTHOM NEATEIbHOCTH; U3yYEHUE CUCTEMBI YIIPABIECHU Ka4eCTBOM
IPOAYKIIMH, TEXHUKO-3KOHOMHYECKHX MOKa3aTeseil, MeponpUsITUi MO TeXHUKE 0€30I1aCHOCTH U
OXpaHe OKpyXarlleil cpenpl; MpuoOpeTeHne HEeOOXOAMMBIX MPAKTUYECKUX HABBIKOB IS
BBITMIOJTHEHUS! BBIMTYCKHOM KBAIU(PUKAIIMOHHOMN paboOTHI.

Hayuno-uccnenoBarenbckas padbota ocymectsisercss B PXTY um. JI.W. Menneneena Ha
Kadenpe nanomaTepranoB 1 HAHOTEXHOJIOTUU W/WIM B OJTHOM M3 TIOJpa3AeIeHUIN NpeanpusaTus,
OpraHu3anui, € KOTOPBIMU 3aK/IFOYEHBI COOTBETCTBYIOIIHME JOTOBOPBI O IPAKTUYECKOU
MIOATOTOBKE, B YHCIO KOTOPBIX MOTYT BXOJHWTB: OTAENIBI U MHKEHEPHBIE MAaTEPUATIOBEIUECKUE
LEHTPHI, CBSA3aHHbIE C UCIIOJB30BAaHMEM HAHOTEXHOJIOTMU M HaHOMAaTepHalloB; Ja0opaTOpHbIE U
HAy4YHO-UCCIIEI0BATEIIbCKUE LIEHTPBI.

3.4.4 TIpon3BoacTBEHHAs] MPAKTHKA

Tun npakTUkKy: NpeaIuIUIOMHAs TPAKTHKA.

3amayell MPaKTHKH SBISIETCS MaKCUMaJbHOE MPHOJIVMKEHHE K BBITOJHEHUIO BBITYCKHOM
KBAJTM(HUKAIIMOHHONH  paboThl, T.e. MOAPOOHOE 3HAKOMCTBO C KOHKPETHBIM  THUIIOM
HAaHOMAaTEepPHAaJIOB, TEXHOJOTUSAMH HMX IPOM3BOJCTBA W/WIM NPUMEHEHHs, Y3KMMH MECTaMH H
HelocTaTkaMu paboThl; cOOp HeoOXOoauMOoi nHpopMaluu, KoTopas 3aTeM OyJeT WCIOJIb30BaHa
NPy pEUICHUH NPaKTHYECKONW HWHKeHepHoW 3amaun. IIpakthka ocymectBiasercs B PXTY
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uM. JI.1. MenneneeBa u (Wid) Ha MPEANPHUATHSIX, C KOTOPBHIMH 3aKJIFOYEHBI JOTOBOPHI O
IIPaKTUYECKON ITOATOTOBKE.

[IpakTuka HpOBOAMUTCS B OJHOM H3 NOJAPA3JEICHUN HA3BAHHBIX MNPEANPUATUN WU
opraHnsauHﬁ, B YHUCJIO KOTOPBIX MOI'YT BXOAWUTBL: OTACIIbI U MHXCHCPHBIC MAaTCPHUAJIOBCIYCCKUC
LEHTPBI, CBA3aHHBIC C UCIIOJIb30BAaHUEM HAHOTEXHOJOTHMH U HAaHOMATEpHAaJIOB; J1JaOOpaTOpHbIE U
HAy4YHO-UCCIIEI0BATEIbCKUE LIEHTPBI.

Breibop MecT mpoxokaeHusi MPakTUK [UIsl JIMI C OTPaHMYEHHBIMH BO3MOXXHOCTSMU
3JI0POBbSI TIPOM3BOJUTCA C YYE€TOM COCTOSIHHSI 37J0POBbs OOYYaIOUIMXCS M TPEeOOBAaHUSMH TIO
JIOCTYITHOCTH.

3.5 IIporpamma rocyaapcrBeHHoi ntoropoii arrecramuu ('NMA)

[Iporpamma rocynapcTBEHHOW MTOTOBOM aTTecTaluu sBisieTcs: npuioxkenuem kK OOIT
OakanaBpuara.

B rocynapcTBeHHYI0 UTOTOBYIO aTTECTAI[MIO BXOAUT BBIMOJIHEHUE U 3aIIUTA BBITYCKHOMN
KBATM(UKAIIMOHHON PabOTHI.

3.6 ®ona oueHounbix cpeacts (POC)

®OC cozmaercss B coorBercTBUU ¢ TpedoBanmsimu PI'OC BO pmns arrecranuu
0oOydJaromuxcsi Ha COOTBETCTBUE UX YUYEOHBIX JOCTHKCHHMHA TMOITalmHBIM TpeOOBaHUSM
cootBercTBytomeld OOII 6akanaBpuaTa JUisl IPOBEIEHUS BXOJHOTO U TEKYILLIEro OLIEHUBAHMUS, a
TakKe NPOMEXYTOUHOM arrectanuu oOyyaronuxca. POC sBiIsSETCS COCTAaBHOM YaCThIO
HOPMAaTHBHO-METOJUYECKOTO  OOECIeYeHUs]  CHCTeMbl  OLIGHKHM  KadecTBa  OCBOCHUS
obOyuaromumucs OOII, sxoaut B cocraB OOII 6akanaBpuara.

OOC — KOMIUIEKT METOJIMYECKUX MaTEepPHUaIIOB, HOPMUPYIOIIUX MPOIEAYPhl OLICHUBAHUS
pe3ynbTaToB  OOy4YeHHs, T.e. yCTAHOBJIGHHS COOTBETCTBUS  YUEOHBIX  JOCTH)KCHUU
3alUTAaHUPOBAHHBIM pe3yibTataM oOyueHuss u TtpeboBanusm OOIl OGakanaBpuara, padodmx
porpaMM AUCLIMILTUH (MOAYNEH) U MPAKTHUK.

DOC chopMupoBaH Ha OCHOBE KITFOUEBBIX MPUHITATIOB OICHUBAHMUS:

— BAQJIUJHOCTU: OOBEKTHl OLEHKH JOJDKHBI COOTBETCTBOBATH IOCTaBICHHBIM IIEINSM
00y4eHus;

— HAJEKHOCTH: MHCIIOJNb30BAaHUE EIMHOOOpPA3HBIX CTaHAAPTOB M KPUTEPUEB IS
OIICHUBAHMUS JIOCTHKEHUH;

— OOBEKTUBHOCTH: pa3Hble oOOydwaromnuecss IOJKHBI HMETh pPaBHBIE BO3MOXXHOCTHU
TOOUTHCS ycrexa.

®OC no gucnumiuHam, npaktukam, [ MA mpuBeaeHbI B IPUIOKEHHUH.

WNHBanumaMm v auIiamMm ¢ OrpaHHYEeHHBIMUA BO3MOXKHOCTSIMHU 3/I0POBbBs (IO UX 3asIBICHHIO)
MPEIOCTABIISETCS BO3MOXKHOCTH 00yueHus o OOII GakanaBpuara, yYuTHIBaIOIIEH 0COOCHHOCTH
WX TCUXO(U3UIECKOTO Pa3BUTHSA, WHIMBUIYATbHBIX BO3MOXKHOCTEH M, MPU HEOOXOIUMOCTH,
obecrnevynBaromIel KOPPEKIMIO HAPYIIEHUH pa3BUTHS U COIIMATIFHYIO aanTaIlHIo.

3.7. PaGouyass nporpaMMa BOCIIUTAHUS

PabGouast mporpamMma BocnuTaHHs, pa3paboTaHHAs W YTBEpKIACHHas 00pa3oBaTeIbHOM
OpraHM3alMell, ONpeaensieT KOMIIEKC OCHOBHBIX XapaKTEPUCTHK OCYLIECTBISIEMONM B
o0pa3oBaTeNbHON OpraHu3alii BOCHHUTATEIbHOW pabOThl MO COOTBETCTBYIOLIEH OCHOBHOM
00pa3oBaTeNbHON pOTrpaMMme:

— 1eJb, 3a/1a4H, OCHOBHbIE HAIIPaBJICHUS U TEMbl BOCIIUTATEIHHON PaOOTHI;

— BO3MOXHBIE (OPMBI, CPEJCTBA M METOJbl BOCIMTAHUS, BKIIOYas HCIOJIb30BAHUE
BOCIIUTATEIBHOIO MOTEHLINANA AUCHUIUINH (MOyJICH );

— MOAXOIbl K HWHAMBHIyaIH3allUU COACPKAHUS BOCIHTAHUS C YYETOM OCOOCHHOCTEH
00ydJaromuxcs;

— mokazaresnu 3((EeKTUBHOCTH BOCIUTATEIBHONH PabOThl, B TOM YHCIE IUIAHUPYEMbIE
JMYHOCTHBIE Pe3yJbTaThl BOCIUTAHUS, U UHBIE KOMIIOHEHTHI.



3.8. KasiennapHplii J1aH BOCIUTATEJIbHOH Pad0ThI

Kanenpmapuelii 1uiaH BOCIUTATEIbHOM paboOThl, pa3pabOTaHHBIA W YTBEP>KACHHBIN
00pa3zoBaTebHON OpraHU3aIMeH, COACPKUT KOHKPETHBIA MEpEeUYeHb COOBITUH U MEPOINPHUATHI
BOCIIUTATEILHON HAIPABICHHOCTH, KOTOPHIE OPTaHU3YIOTCS M INPOBOAATCS 00pazoBaTeIbHOMN
opraHu3zanyeil W (Wium) B KOTOpPHIX OOpa3oBaTeibHas OpraHu3alys NPUHUMAeT y4dacTHe, B
COOTBETCTBUH C OCHOBHBIMHU HAIPABJICHUSMHU U TEMAaMH BOCITUTATEIbHOI pabOTHI, BRIOpaHHBIMU
dbopmamu, cpeAcTBaMH U METOJIaMU BOCIIUTAHUS B y4eOHOM TOJy WM NEPHOJE O0yUCHHUSI.

4 PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbI BAKAJIABPUATA

CoBOKYNHBIN OXUJAaEeMBI pe3ynabTaT oOpazoBaHus 1o 3aBepiieHnu ocBoeHus OOII

6aKaJ'IaBpI/IaTa OIIPECACIIACTCA HpI/I06peTaeMBIMI/I BBIITYCKHUKOM KOMIICTCHOUAMU, T.C.

€ro

CIIOCOOHOCTSAMU MIPUMCHATH 3HAHWA, YMCHH, HABBIKU W JIMYHBIC KAa4CCTBA B COOTBCTCTBUU C
3aJadyaMH HpO(beCCHOHaHBHOﬁ JACATCIIbHOCTH.

B pesynprare ocBoeHUs
YHHUBEpCaIbHbIE,

chopMUpOBaHBI
KOMTICTCHITHH.

OOIl OakanaBpuaTa Yy BBIIYCKHUKA JIOJIKHBI
oOmenpodecCHOHANIBHBIE |

OBITH
po(hecCHOHAIbHBIC

Brinycknuk, ocsouBiuiit OOIL, nomken o01aaaTh ClIeayIOIUMUA KOMIETECHITUSIMHE.

4.1 YHI/IBepcaJIbHLIe KOMIIETEHIHH BBIMNYCKHUKOB U HHAUKATOPLI HX TOCTHKCHUS

HanmenoBanue
Kox u Haumenosanue Koa u HauMeHOBaHUE UHIUKATOPA
KaTeropuu (rpymnibl)
YK noctmxenns YK
YK
VK-1 Crocoben

CucreMHOE U
KPUTHYECKOE
MBILLIEHUE

OCYIIECTBIISITh TTOUCK,
KPUTHYECKUN aHAJIN3 U
CUHTE3 HH(OpMaINH,
IIPUMEHSATH CUCTEMHBIN
MOAXOJ JI pelleHus
IIOCTaBJIEHHBIX 3a4a4.

VYK-1.1 OcymiectBiser nouck HHGOpMALINU;
YK-1.2 Crniocoben OCYILIECTBIIATh
KPUTHUYECKHUI aHAIN3 U CHHTE3 MHPOPMAINH;

VYK-1.3 HUcnonb3yeT CUCTEMHBIN MOAXOJ JJIst
pelIeH sl TOCTAaBICHHBIX 3a/1a4.

Pazpabotka u
peannu3anus MpoeKTOB

VYK-2 Cniocoben
ONpEAEIATh KPYT 3aaa4
B paMKax
MIOCTaBJIEHHOW LIENH U
BbIOMpATH
ONTUMAJIbHBIE
CIOCOObI UX pelIeHus,
UCXOMS U3
JIEUCTBYIOIIUX
IIPABOBBIX HOPM,
HUMEIOLIUXCS PECYPCOB
U OTPaHUYCHUM.

VYK-2.1 OnpenensieT Kpyr 3a7a4y B paMKax
MMOCTABIICHHOMN IE/IH;

VK-2.2 BeiOupareT onTUManbHbIe CIOCOOBI
peleH sl TOCTaBJICHHBIX 33124, UCXOMS U3
JIeMCTBYIOIIUX MTPABOBBIX HOPM, MMEIOLITHXCS
PECYPCOB U OTPAHUYEHUN.

Komangnast pabora u
JUJEPCTBO

VK-3 Cnocoben
OCYILECTBIIATH
COLIMAJILHOE
B3aUMOJICUCTBUE U
pean30BBIBaTh CBOIO
POJIb B KOMaH/IE.

VK-3.1 3naet u mOHMMAET OCOOEHHOCTH
MOBEICHUS PaOOTHUKOB MPEAIPUITUN
XUMHUYECKOH TIPOMBIIUICHHOCTH,

VK-3.2 3HaeT OCHOBHBIE THUIILI COIIMAIBHBIX
B3aMMOJEUCTBUH 1 COIIHAIILHO-
MICUXOJIOTHYECKUE KpUTepuu 3P PeKTUBHOCTH
YIIPABJICHUS KOJUICKTUBOM;

VK -3.3 YMeeT B3auMOIECTBOBATE C




JIPYTUMH WICHAMH KOMaHJIbl, B TOM YHCJIC
y4acTBOBaTh B 00OMEeHE HH(POPMAIIHECH,
3HAHUSIMH U OTIBITOM;

VYK-3.4 Ymeer UCIOIB30BaTh COBPEMEHHBIC
COIMATTLHO-TICUXOJIOTHYECKHE TEXHOIOTHH
yIIpaBJICHUS] KOJUIEKTHBOM;

YK-3.5 Bnaneer crioco6amu MOTHBauu
YJICHOB KOJIJICKTHBA K TMYHOCTHOMY U
poeCCHOHATILHOMY Pa3BUTHIO.

VK-4 Cnocoben
OCYLIECTBIIATh

I 0:3%
KOMMYHUKAIUIO B
YCTHOU U IUCBMEHHOMN

VYK-4.1 Bnaneet HaBbIKaMu ITyOIMYHOTO
BBICTYIUICHHSI, CAMOIIPE3CHTAIIUY Ha
rocyIapcTBEHHOM si3bIke Poccuiickoii
®denepaniv 1 THOCTPAHHOM(BIX) sI3bIKE(aX);

KoMMyHuKaIus ?Oo(gl‘;":;ia]a _— VK-4.2 IIpoBoauT JICKYCCHH B
a3tike Poceuiickoil npodecCHOHATBHON IEeATETHLHOCTH,
VK 4.3 Brageer HaBbIKAMH BEACHUS JEI0BOI
Peneparn 1 MIEPETTHCKH.
MHOCTPaHHOM(BIX )
s3bIKe(ax).
VK-5 CriocoGes VK-5.1 Bnaneer undopmanueii o
BOCTIPHHUMATS pa3zHooOpa3uu 00IIecTBa B COLUATBHO-
UCTOPUYECKOM, ITHYECKOM H (prstocohckoM
MEXKYJIbTYPHOE KOHTEKCTAX:
MeKyTYpHOE ggﬁ:cogp;agne YK-5.2 O0beKTHBHO OIICHUBACT
B3AMOCHCTRIC CONHATBHO- pa3zHooOpasue KyabTyp U BBISBISET UX
HCTOPHYECKOM, WHIMBHUIyaJIbHbIE OCOOCHHOCTH;
S THCCKOM I VYK-5.3 BocipuHnmaeT MEXKyJIbTypHOE
brTocodeKoM pazHooOpas3ue o0I1ecTBa B COIUAIBHO-
UCTOPUYECKOM, dTUUECKOM U (prustocohckoM
KOHTEKCTaX.

KOHTCKCTax.

Camoopranuzanus u
camopa3zBuTHE (B TOM
qucie
3I0pOBBhECOEPEIKEHNE)

YK-6 Criocoben
YIPaBJISATH CBOUM
BPEMCHEM,
BBICTPAUBAaTh U
pEaN30BBIBATH
TPAEKTOPHUIO
CaMOpa3BHUTHS Ha
OCHOBE ITPHUHIIUIIOB
o0pa3zoBaHus B
TEUEHUE BCE JKU3HH.

YK-6.1YcranaBnuBaer JUYHBIC U
npo¢eCCuOHANBHBIC 1IN C YIETOM
IIPUOPUTETOB ACUCTBUM;

VYK-6.2 [Tnanupyer 1udHbIC U
npogeccuoHaIbHBIE LIETH C YIETOM
COOCTBEHHBIX M KOMAHTHBIX PECYpPCOB;
YK-6.3 Braneer meToaukaMu
CaMOMOTHBAITUH K TIOCTOSTHHOMY
COBEpPIIICHCTBOBAHUIO paHee MPUOOPETEHHBIX
3HaHUW U yMeHu# B o0nacTu
npoecCUOHATLHON 1EATEIbHOCTH.

VYK-7 Criocoben

VYK-7.1 3naet ponb ¥ 3Ha4eHHUE PUZUUECKOI

MIOJIJICP)KUBATH KYJBTYPBI B )KH3HU YeJIOBeKa M OOIIECTRA;
OJI’KHBIN YPOBEHb BUJIBI (PU3UIECKIX QKHEHUI; HAyYHO-
Camoopranu3zanus u A yp Aot § yrp > HayHd
buznueckoit MPaKTUYECKHE OCHOBBI (PU3NYECKOM
caMopa3BUTHE (B TOM
wene MOJITOTOBJICHHOCTH KYJIBTYpPBI ¥ 310POBOT0 00pa3a »Ku3HHU;
U1 o0eceueHus VYK-7.2 YMmeeT noaaepxuBaTh JOHKHBINA
3JI0pOBbECOEPEIKEHHE) . .
MOJTHOIICHHOM ypOBEHBb (U3UUYECKOM MOATOTOBICHHOCTH ISt
COLIMAJILHON U oOecrieueHns MOJHOLIEHHON COIMaIbHON U
npodeccuOHATBLHON poheCCUOHATILHOMN IeATEIbHOCTH;
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JACATCIIbHOCTH.

YK-7.3 YMeer ucnonb30BaTh OCHOBBI
(bu3NYECKOl KyIbTYpHI JUI 0CO3HAHHOTO
BBIOOPA 3/I0pOBbECOEPETarOIINX TEXHOJIOTHIA
C YY4€TOM BHEIIHUX U BHYTPEHHUX yCIOBUH
peanmzanuu nMpodeccuoHaIbLHOMI
NeSITeTbHOCTH;

VK-7.4 Bnaneer cpeAcTBaMu U METOAaMHU
YKPEIUICHUS 37I0POBbsI, PHU3UIECKOTO
CaMOCOBEPIICHCTBOBAHMSI; JIOJDKHBIM
YPOBHEM (PU3UYECKOI MOATOTOBICHHOCTH
TUTSE 00€CTICUCHMSI TIOTHOIEHHOM COMATbHOM
U poecCHOHAIBHOM eI TEIbHOCTH.

VK-8 Cniocoben
CO311aBaTh U
MOJIIEP/KUBATH B
[IOBCEIHEBHOM KU3HU
B

YK-8.1 3naer ocHOBHBIE TeXHOC]EpPHBIE
OIIACHOCTH, UX CBOMCTBA M XapaKTEPHCTHKH;
VYK-8.2 3naer xapaktep BO3ACHCTBUS

npodeCCHOHAIBHON BPEIHBIX U OMACHBIX ()aKTOPOB Ha YEJIOBEKA U
JIEATENBHOCTH IPUPOJTHYIO CPEY, METOJIBI 3aIIUTHI OT HUX
Oe30MacHbIe yCIOBUS MPUMEHUTENBHO K chepe CBoeH
JKU3HENEATEIbHOCTH po(heCCUOHATILHOM e TeILHOCTH;
besonacHocTh
JUUISL COXPaHEHUst VK-8.3 YMmeer obecrieunBaTs 0e30macHbIe
JKU3HENEATEIbHOCTU .
MIPUPOJTHOM Cpebl, u/vunu KoM(OPTHEIE YCIIOBUS TPyAa Ha
o0ecrieyeHus pabouyeM MecTe, B TOM YHCIIE C TTOMOIIBIO
YCTOHYMBOTO Pa3BUTHUS | CPEICTB 3AIIUTHI, OCYIIECTBIISATh JCHCTBHS 110
00I11eCTBa, B TOM PETOTBPAIICHUIO YPE3BBIYANHBIX CUTYaIU;
YHUCIIe TIPU YyTPO3€ U YK-8.4 Bnaneer ciocob6aMu U TEXHOJIOTUSIMH
BO3HHUKHOBEHUH 3aIUThI B YPE3BBIYANHBIX CUTYAIIUSIX U B
Ype3BBIYANHBIX YCIIOBUSIX BOGHHOTO BPEMEHHU.
CUTYalluii ¥ BOCHHBIX
KOH(JIMKTOB.
VK-9.13HaeT 1 moHUMAET 0OCOOEHHOCTH
MOBEJACHUS YWIEHOB KOJUIEKTHBA C
OrPaHUYEHUSIMH 10 3J0POBLIO
VK-9 Criocoben P . pv
VK-9.2 YMeer B3auMOIeHICTBOBATE C
HCIIOJIL30BaTh 0a30BEIE
YJIeHaMU KOJIJIEKTUBA C OTPaHUYCHHSIMHU 110
WHuximo3uBHas NePEKTOIOrHYeCKHe A ODOBLIO:
KOMIIETEHTHOCTD 3HAHUS B COLUAILHON Aop ’
. | YK-9.3 Bnageer npuemamu aHanuza
U ipoheCcCUOHATLHOM N .
cdhepax COOCTBEHHBIX JCHCTBUIN TTPH OOIIEHUH C
pax. YJIeHaMU KOJIJIEKTUBA C OTPAaHUYCHUSIMH 110
3JI0POBBIO.
VK-10.1 3HaeT 0CHOBBI 3KOHOMHYECKON
KYIBTYPHI, B TOM 4Kciae GUHAHCOBOI
VK-10 Criocoben YARTYPPL, b
N TPaMOTHOCTH;
DKOHOMUUECKAS P VK-10.2 YMeer ucnonp30BaTh 3HaHUS OCHOB
000CHOBaHHEIE
KyJIbTYypa, B TOM SKOHOMHMKH IPH MPUHATHH 000CHOBAHHBIX
SKOHOMHUYECKUE

qucie (puHaHCOBas
IrPaMOTHOCTh

pELICHHS B PA3THIHBIX
obactax
JKU3HEACATEIBLHOCTH.

pEIIeHHI B pa3IMYHbIX 00JIACTSIX
JEATEILHOCTH

VYK-10.3 Biageer HaBbIKaMU BBIOODA;
HKOHOMHUYECKH 000CHOBAHHBIX PEIICHUN B
pa3nUYHbIX 00IACTAX KU3HEACATSIbHOCTH.
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I'paxknanckas
03U

YK-11 Cnocoben
dhopMHUpOBaTH
HETEPIUMOE
OTHOIIICHHE K
KOPPYMIIHOHHOMY
MIOBEJICHHIO.

YK-11.1 3naeT npaBoBbIE HOPMBI,
(dhopMupyrolIe HETEPIUMOE OTHOLICHHE K
KOPPYIIIHOHHOMY ITOBEICHUIO;

VYK-11.2 YMeet peain30BbIBaTh HETEPITUMOE
OTHOIICHHUE K KOPPYIIIMOHHOMY TIOBEJICHUIO
B PA3IMYHBIX cepax AeaTeIbHOCTH;
VYK-11.3 Brnageer metoamMu pOpMHUPOBAHUS
HETEPIIMMOT0 OTHOIICHUS K
KOPPYIIIMOHHOMY MOBEJICHUIO.

4.2 Oﬁmenpocbeccnonanbnble KOMIICTCHIUMN BbIMYCKHUKOB W HHAUKATOPbLI HX

AOCTUKEHH S
Haumenosanue
Kon n HaumeHnoBanue Kon n HaumMeHOBaHue HHIUKATOpa
KaTeropuu (rpymibl)
OIIK noctmkenus OITK
OIIK
OIlK-1 Cnocoben | OIIK-1.1  O6nagaer  cucTeMaTUYECKUMH
peuiarh 3a/aud, | 3HAHUSIMH B~ OOJIaCTH  MaTEeMaTU4YECKOTO
OTHOCSIIHECS K | aHaJIM3a, MOJICIMPOBAHUS, €CTECTBEHHBIX HAYK
npodeccnoHanbHOM 1 OOIIEMH)KEHEPHBIX JUCIHILINH;
JeSATEIbHOCTH, OIIK-1.2. YmMmeer pewiath 3a/1a4y,
I[Ipumenenne N
MIPUMEHSIS METOJIbI | OTHOCAIIUECS K npodeccuoHanbHOM
(byHIaMEHTAIBHBIX
- MOJICIIMPOBAHMS, NeSITeTbHOCTH, pPUMEHSIS METO/IbI
MaTeMaTH4YeCKOro MOJICTIUPOBAHUS, MATeMAaTUYECKOTO aHallu3a,
aHamm3a, €CTeCTBEHHOHAYYHbIE M  OOUICHHXCHEPHBIE
€CTeCTBEHHOHAYYHbIE U | 3HAHUS;
OOLIeMH)KEHEPHbIE
3HaHUsl.
OIIK-2 Cnocoben
acTBOBAaTh B
Y1 OIIK-2.1 3HaeT OCHOBBI IPOEKTHUPOBAHHUS
MPOEKTUPOBAHUA
TEXHUYECKUX 0OBEKTOB, CUCTEM H
TEXHUYECKUX
TEXHOJIOTUYECKUX MPOLECCOB;
00BEKTOB, CHCTEM U
TexHuueckoe OIIK-2.2 Brageet MeTogaMu IPOSKTHPOBAHUS
TEXHOJIOTUYECKUX
POEKTHPOBAHUE TEXHUYECKUX 0OBEKTOB, CUCTEM H
MIPOIIECCOB C YUETOM
TEXHOJIOTUYECKUX MPOLECCOB C YUETOM
HKOHOMHYECKUX,
HKOHOMHYECKHUX, IKOJTOTHIECKHX, COIIMATHHBIX
IKOJIOTUIECKHUX, .
U JIPYTUX OTpaHUYCHHH.
COLIMATBHBIX U IPYTHX
OTpPaHUYCHUH.
OIIK-3 Cnocoben
OIIK-3.1 Obnamaer cuCTeMaTUYECKUMHU
Y4acTBOBAaTh B
3HaHUSMH B 00J1aCTH MIPOCKTHOTO
yIpaBIeHUN
. MEHE)KMEHTa U OCHOB YIPaBJICHUS
KorautneHOE npodheCCHOHATEHON
TIpaBJICHHUE NeSITebHOCTbIO [IPOMSBOACTBOM;
ymp ’ OIIK-3.2 YMeeT NpUMEHATh Ha MPAKTHUKE
WCTIOJB3Ys 3HAHUS B
3HaHUS B 00J1aCTH TIPOCKTHOTO MEHEDKMEHTA
00JIaCTH MMPOEKTHOTO
U YIpaBJICHUS TPOU3BOICTBOM.
MEHEKMEHTA.
OIIK-4 Cnocoben OIIK-4.1 3HaeT OCHOBBI METPOJIOTHH U
Hcnonb3oBanue MIPOBOJUTH U3MEPEHUSI | MAaTEMAaTUYECKOM CTaTUCTHKU;
MHCTpYMEHTOB U | 1 HabOmronenus B chepe | OIIK-4.2 CucremaTu3upyeT U aHATU3UPYET
o0opymoBaHUs npodecCuoHATBHON pe3ynbTaThl PU3NUECKUX U XUMHUIECKUX
JICATEIILHOCTH, AKCIIEPUMEHTOB, HAOIIOICHH, U3MEPEHU, a
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o0OpabaTsIBaTh U
MPEACTaBIIATh
IKCIICPUMCHTAIbHBIC
JIaHHbIE.

TaKXe Pe3yJIbTaThl PACYETOB CBOMCTB BELIECTB
U MaTepUasoB;

OIIK-4.3 CocTtaBinseT OTYeThl IO y4eOHO-
UCCIIEI0BATEIbCKON AEATEIbHOCTH, BKIIHOYas
aHaJIN3 SKCIIEPUMEHTAIIBHBIX PE3Y/IbTATOB,
COITOCTABJICHUS UX C U3BECTHBIMU aHAJIOI'AMU;
OIIK-4.4 ®opmupyeT JEMOHCTPALIMOHHBIH
MaTepHall 1 MpeJCTaBIsAeT pe3yabTaTbl CBOEH
HCCIIEI0BATENbCKOM 1€ATEIbHOCTU Ha
Hay4YHbIX KOH(pEPEHIUsX, BO BpeMs
IIPOMEKYTOUHBIX M HTOTOBBIX aTTECTALHH.

OIIK-5 Cnocoben
peniaTs HayqHO-

HCCIIeI0BaTEIbCKUE
A OIIK-5.1 Bnageet coBpeMEHHBIMU

3aJauu Ipu

MH(GOPMALIMOHHBIMU TEXHOJOTHSMU U
OCYILECTBICHUH

o MPUKIIQJIHBIMA allIapaTHO-IIPOTPaMMHBIMH;
npodeccnoHaTbHOM
NesITebHOCTH C epeacTBani
Hayunsre OMMEHCHIEM OIIK-5.2 YMeeT npuMeHATh COBPEMEHHbBIE
UCCIIEI0BaHMS P MH(GOPMAaLMOHHbIE TEXHOJIOTUH U IPUKJIaIHbIE

COBPEMEHHBIX

anmapaTHO-IIPOrpaMMHBIE CPEJCTBA IS
WH(POPMAIIMOHHBIX

. pelLeHHs Hay4HO-HCCIe10BaTeIbCKHE 3a/1au B

TEXHOJIOTUH U .

obJsactu MpoPeCcCHOHAIBHON eI TETbHOCTH.
MIPUKIIATHBIX
anmnaparHo-
MIPOrPaMMHBIX
CPEACTB.
OIIK-6 Crocoben OIIK-6.1 ITpuaMaeT 000CHOBaHHBIE C TOUYKU
IPUHUMATD 3peHHs] FKOHOMHUECKON 3P PEKTUBHOCTU U
000CHOBaHHbIE 0€30MacCHOCTH TEXHUUYECKUE PELIeHUs IpU

IIpunsaTue pelenuii

TCXHUYCCKHUC PCIICHUA

B IpoeccroHaibHON
NesITeNbHOCTH,
BBIOMpATh

s deKTHUBHBIE U
Oe3omacHble

TCXHUYCCKHUEC CPCACTBA

1 TEXHOJIOI'UH.

IUTAaHUPOBAHUU HKCIIEPUMEHTOB U pa3paboTke
TEXHOJIOTUH,

OIIK-6.2 Onpenensier nepevyeHb
000pyI0BaHUS HAa TPOU3BOJICTBE U B
naboparopuu, obecreunBaroniee 6e30macHoe 1
3¢ pexTUBHOE TPOU3BOCTBO HIIU MTPOBEACHUE
HKCIIEPUMEHTOB.

[IpumeHeHne
MIPUKIIAHBIX 3HAHUI

OIIK-7 Cnocoben
aHaJTM3UPOBATh,
COCTaBJISATh U
HpI/IMeHSITB
TEXHUYECKYIO
JOKYMEHTAIIHIO,
CBSI3aHHYIO C
npodecCuoHATBHON
JEATEILHOCTRIO, B
COOTBETCTBUH C

OIIK-7.1 3naeT HOpMBI U MpaBUiIa
COCTaBJIEHUS] TEXHUYECKOW JOKYMEHTAIUHU B
o0mnactu cBoeil mpodeccroHanbHON
JIESATEIBHOCTH;

OIIK-7.2 YMeeT cOCTaBIATh U aHATU3UPOBATH
TEXHUYECKYIO JOKYMEHTAIUIO, CBSI3aHHYIO C
npodeccuoHanbHOM e TENIbHOCTHIO;
OIIK-7.3 YMeeT UCI0Ib30BaTh TEXHUYECKYIO
JIOKYMEHTAIUIO, CBA3aHHYIO C

JNENCTBYIOIUMHU npodeCCHOHATILHOM 1eATeNbHOCTHIO, B
HOPMAaTHUBHBIMHU COOTBETCTBUU C IEHCTBYIOIIUMH
JOKYMEHTaMH B HOPMAaTUBHBIMH JOKYMEHTaMU B
COOTBETCTBYIOLIEH COOTBETCTBYIOILIEH OTPACIIH.

OTpaciIu.
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HNudopmannonno-
KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH IS
npodeccruoHanbHON
JeSITeIbHOCTH

OIIK-8 Cnocoben
MOHUMATh TPHHIIUTIBI
paboThI COBPEMEHHBIX
WH(POPMAIIMOHHBIX
TEXHOJOTHI U
UCIIOJIB30BATh UX JIJIS
penIeHus 3a1a4
npodecCuoHaIbHON
JeSTEIIbHOCTH

OIIK-8.1. 3naer u cobmogaeT HOPMbI
nH(pOopManMOHHOM 0€30MacCHOCTH B
poecCHOHATLHOM JIeATEIILHOCTH;

OIIK-8.2. YMeer permiaTh HHKEHEPHO-
TEXHUYECKHE 3a7a4M U 3a7aul
BBIYUCIIUTEIILHOW MAaTEeMaTHKHU C TPUMEHECHHEM
COBPEMEHHBIX TPOrPaMMHBIX KOMIUIEKCOB U
SI3BIKOB TIPOTPAMMUPOBAHHS;
OIIK-8.3.Binageer coBpeMEHHBIMU
WH(POPMAIIMOHHBIMH TEXHOJOTHSIMH TIPH
coope, aHanm3e, 00padOTKe U MPEICTABICHUH
nHpopmaIuu.
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4.3 HpO(l)GCCHOHa.]ILHLIe KOMIICTCHIUMUU BBINTYCKHUKOB U HHAUKATOPbI UX JOCTUKCHUA

3apaua O0bexT Wi 00J1aCcTh Koa n naumenoBanue Kon n naumeHnoBanue OcHoBaHue (mpogeccnoHATIBLHBII
npodeccuoHaILHOM 3HAHUS npogeccuoHaILHOM HHIUKATOPA CTAHJAAPT, AaHAJIM3 ONbITA)
AeATeIbHOCTH KOMIIeTeHIIU T AOCTHKEHU S O00061éHHBIE TPY10BbIe (PYHKIIUMN
npogdeccuoHaIbLHOM
KOMIIeTEeHIIUHN
Tun 3apa4 npogeccHoOHAIBLHOM 1eATEJIbHOCTH: HAYYHO-HCCJIe10BATEIbCKU I
Gob u  amams | - CCHOBHBIE tunsl | [IK-1 Cnocoben IIK-1.1. 3naer ocuoBHble | [IpodeccruonanbHbll cTAaHAAPT
J— p o | HAHOMaTepHaos U | UCIIOJIb30BATh Ha TUIIBl METAININYECKUX, 26.006 «Criermmanuct mo pa3padoTke
. HaHOCUCTEM MPAaKTHKE 3HAHUS 00 HEMETAJUIMYECKUX U HaHOCTPYKTYPUPOBAHHBIX
CYILLECTBYIOIIMX THIAX .
" vankax | FEOPTaHHIECKOR OCHOBHBIX THUTIAX KOMITO3UITMOHHBIX KOMITO3UITMOHHBIX MaTEPUATIOBY,
HAHOMATEDHAILOR P " (MeTayIMYecKux U | METAJUIMYECKUX, MaTepHaJIOB Pa3JIMYHOTO | YTBEPKJIECHHBINA IPUKA30M
HaHocncnI:M X HEMETAJTUYECKHUX ) U | HEMETAJUTMYECKUX U HA3HAYCHMUsI, O BIUSHUU MuHucTepcTBa Tpy/Ja U COLMATIBLHON
’ . OpraHu4eCcKOn KOMIIO3ULIMOHHBIX (dazoBoro u 3amuThl Poccuiickon @enepanuu Ot
CTPYKTYpE M CBOMCTBAxX
ORMEMHTEILHO B (mOTMMEpPHBIX, MaTepHaJIOB Pa3IMYHOTO | CTPYKTypHOTO coctosiaust | 08.09.2015 Ne 604H.
Ie)meHmo YIJAEPOAHBIX)  MPUPOIBI, | HA3HAYCHHUs, O BIUSHUM | Ha CBOMCTBa MarepuasnioB | A: JlabopaTropHo-aHaTUTHUECKOE
P TBEp/IbIC, XKujkue, | ¢azoBoro u COIIPOBOXICHUE Pa3pabOTKU
MOCTaBJIEHHBIX 3a/Jau C
reneoOpasHebIe, CTPYKTYPHOTO COCTOSIHHSI HaHOCTPYKTYPUPOBAHHBIX
UCIIONIb30BaHuEM  0a3 M
JTAHHBIX ;| @PO3OIIBHEIE,  BKIIOYAs | Ha CBOHCTBA MATEPHAIIOB MK-1.2. Ymeer KOMITO3UIIMOHHBIX MaTEPHUAIIOB
HTEDATYDHLIX HaHOIUIEHKU " MCII0JIb30BaTh Ha (ypoBeHb KBamU(pUKAIIUH — 6)
HCTOE HH}I’(I;B_ HaHOCTPYKTYPUPOBAHHBIE MIpaKTUKe 3HaHus 00 B: HayuHo-TexHudeckas pazpaboTka
’ MTOKPBITHS; OCHOBHBIX THIIaX Y METOJUYECKOE CONTPOBOXKACHHE B
—  yvactue B pabote o
- MCTOABI UCCJICJOBAHNH, MaTepHaJIOB U O BIUSIHUU 00J1acTH CO3qaHus
TPYIIIBl  CIIEHHAINCTOB .
WCIIBITAaHUH, TUAarHOCTUKU (dazoBoro u HaHOCTPYKTYPUPOBAHHBIX
npu BBITIOJTHCHUH
P Y KOHTPOJIS Ka4eCTBa CTPYKTYPHOTO COCTOSIHUSI | KOMIIO3UIIMOHHBIX MaTEPHUAIOB
SKCIEPUMEHTOB M
P ’ HaHOMaTepHUaJoB, Ha CBOMcTBa MareprajioB | (YpoBeHb KBaTU(pUKAMU — 6)
MPOBEJCHUIO PacyeToB 6 N .
paboTKe x nosrygabpuKaros, podeccuoHaNbHBINA CTaHIAPT
u .
0op 3aroTOBOK JCTAJIEH U 40.104 «Crienuanuct 1o U3MEpPEHUIO
pe3yNbTaToB o

H3JICIUN Ha UX OCHOBE,

MapaMeTpoB U MOAU(UKAIIII




CO3JJaHHIO,
MCCIIEZIOBAaHHIO "
BbIOODY
HaHOMAaTepHAaJIOB "
HAHOCHUCTEM,  OIICHKE
9KCIUTYaTalMOHHBIX
XapaKTePUCTHK c
HIOMOIIIBIO

KOMIUIEKCHOTO aHaju3a
CTPYKTYpbl U (U3HKO-
MEXaHUYECKUX,
KOPPO3UOHHBIX u
D110)74N70. CBOJICTB,
YCTOWYMBOCTH K
BHEIITHUM
BO3JICHCTBUAM;

cOop Hay4dHO-

TEXHUYECKON

uH(pOpMaLNHU 1O

TEMaTHKe

AKCIIEPUMEHTOB JJIs

COCTaBJIEHUs 0030pOB,

OTYETOB U HAyYHBIX

nyOJIMKalui, yyacTie B

COCTaBJICHUH OTYETOB IO

BBITIOJTHEHHOMY

3aJIaHUIO.

TBEPJBIX, KHUJKHUX,
resieo0pasHbIX U
a’pPO30JIbHBIX
HAHOCUCTEM, METOIbI
JMArHOCTHKY M aHAJIHM3a
HAHOJIMCIIEPCHBIX YaCTHII,
HAHOIUICHOK H
HAHOCHUCTEM.

IIK-1.3. Bnageer
METO/IaMH TIOUCKA H
aHaym3a uHopmanuu 06
OCHOBHBIX THITaX
MaTEepPHAJIOB U O BIUSHHUU
($hazoBoro u
CTPYKTYPHOTO COCTOSIHHS
Ha CBOICTBa MaTepHajoB

CBOMCTB HAHOMAaTEPUAJIOB U
HAHOCTPYKTYP», YTBEPKICHHBII
npuka3oM MUHHUCTEpPCTBA TPpyAa U
coLMaIbHOM 3amuThl Poccuiickoi
®enepanyn ot «7» ceHTsI0pst 2015 1.
Ne 593m.

C: CoBepI1ieHCTBOBaHHUE MPOLIECCOB
U3MEpEHUil mapamMeTpoB 1

MO (HUKAITIN CBOWCTB
HAHOMATEPHAaJIOB U HAHOCTPYKTYP
(ypoBeHb KBanmudukanuu — 6)
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- cOoop W aHamu3
JTAHHBIX 0
CYIICCTBYIOIINX THUIIAX
u MapKax
HaHOMAaTepPHAaJIOB U
HAHOCHCTEM, ux
CTPYKTYpE M CBOMCTBax
HPUMEHUTEIBHO K
PELICHHIO
NIOCTABJICHHBIX 33ja4y C
UCMOJIb30BaHueM  0a3
JIAHHBIX u
JUTEPATyPHBIX
UCTOYHHKOB,;

—  ydactue B pabote
TPYIIbl  CICIUATKCTOB
npu BBITIOJTHEHUH
9KCTIIEPHMEHTOB,
NPOBEICHUIO PacueTOB
u obOpaboTke ux
pe3yabTaToOB o
CO3JIaHMIO,
UCCIIEIOBAaHHIO u
BBIOOPY
HAaHOMAaTEePHUAJIOB u
HAHOCHCTEM,  OIICHKE
IKCIUTYyaTAIUOHHBIX

- OCHOBHBIE THIIBI
HaHOMAaTepHalloB u
HAaHOCHUCTEM
HEOpPraHW4YeCcKoi
(MeTamIn4ecKux u
HEMETAJTTNYECKHX ) u
OpraHUu4eCcKOu
(TOTMMEPHBIX,
YIJIEPOAHBIX)  MPUPOJIBL,
TBEpbIE, KHUJIKHUE,
resieo0pasHele,
a’pO30JIbHBIE,  BKJIIOYAs
HaHOIUICHKU u
HAaHOCTPYKTYPHUPOBaHHbBIC
TTOKPBITHS;

- METO/Ibl HCCIIeI0OBaHUH,
WCTIBITAHUHN, THATHOCTUKU
Y KOHTPOJISI KauecTBa
HaHOMaTepHAJIOB,
noiy(habpuKaTos,
3aroTOBOK JETAJIEH U
U3JIeNINI Ha UX OCHOBE,
TBEPJIBIX, KUIKHX,
rejaeo0pa3HbIX U
a’pPO30JIbHBIX
HAHOCHUCTEM, METO/IbI
JMAarHOCTHKH W aHATTN3a
HAHOJMCIIEPCHBIX YaCTHIL,

IIK-2 Criocoben
MPUMEHSITh HaBbIKU
HCIIOJIb30BaAHUS
MPUHIIMIIOB U METOIMK
KOMILJIEKCHBIX
HCCIICIOBaHUM,
HUCTIBITAHUN U
JTUArHOCTHKU
MAaTEepHAIIOB, U3JETUN U
MPOLIECCOB UX
MIPOU3BOJICTBA,
00paboTKu 1
MoAuUKaIIH, BKITIOYast
CTaHJapTHBIC U
cepTudUKaIMOHHbBIC
UCIIBITAaHUS

IIK-2.1 3HaeT 0OCHOBHEIC
MPUHITUIIBEI I METOTUKH
KOMILJIEKCHBIX
HCCJICTIOBaHUH,
HCIIBITAaHUN B
JINarHOCTUKHU
MAaTepUANOB, U3ICIUN U
MIPOIIECCOB UX
POU3BOJICTBA,
00paboTKH U

Mo TA(DHUKAIIH, BKITFOYAsT
CTaHJapTHBIC U
cepTu(UKAIIMOHHBIC
VCIIBITAHUS

IIK-2.2 Ymeer
MPUMEHSTH HaBBIKH
KOMILJIEKCHBIX
HCCJIeIOBaHHUM,
UCHOBITAaHUN U
JINarHOCTUKU
MAaTepHaoB, U3ICIUN U
MIPOLIECCOB UX
MIPOU3BO/ICTBA,
00paboTKu u
Mou(HUKAIIH, BKITFOYAsT
CTaHJIapPTHBIE U
cepTudUKaIMOHHBIC
HCIIBITAHUS

[TpodeccrnonanbHbIi cTaHAAPT
26.006 «Crienuanuct mo pa3paboTke
HAaHOCTPYKTYPUPOBAaHHBIX
KOMITO3UIIMOHHBIX MaTepUaIoBy,
YTBEPKICHHBINA IPUKA30M
MuHucTepcTBa TpyJa U COUATIBHOM
3amuThl Poccuiickon denepanuu or
08.09.2015 Ne 604H.

A: JlabopaTopHO-aHAIUTHYECKOE
COIIPOBOXICHUE Pa3pabOTKU
HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepUaioB
(ypoBeHb KBanmudukanuu — 6)

B: Hayuyno-TexHuueckas pa3paboTka
1 METOJMYECKOE COITPOBOXKACHUE B
o0acTu co3aaHus
HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEpUaJOB
(ypoBeHb KBauKanuu — 6)
[TpodeccronanbHbIi cTaHAAPT
40.104 «Crienuanuct 1o U3MepeHuto
napaMeTpoB U MOAM(PUKALINN
CBOMCTB HAHOMAaTEPHUAJIOB U
HAHOCTPYKTYpP», YTBEP>KICHHBIN
npuKazoM MuHHCTEpCTBa Tpya U
COLIMAJIBHOM 3aIuThl Poccuiickon
Oenepaunu oT «7» ceHTs10ps 2015 .
Ne 593mH.
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XapaKTePUCTHK C | HAHOIUICHOK U IIK-2.3 Brnageer C: CoBepI1ieHCTBOBaHHUE MPOLIECCOB
HIOMOILBIO HaHOCUCTEM OCHOBHBIMH METOJaMU M3MEpEHUH napaMmeTpoB U
KOMILJIEKCHOTO aHaJlu3a | - HOpPMaTHBHO- KOMILUIEKCHBIX MOJU(UKAIIIH CBOMCTB
CTPYKTYpbl U (U3UKO- | TEXHUYECKas UCCIIEI0BaHUH, HaHOMAaTEepHUaJIOB U HAHOCTPYKTYP
MEXaHUYECKHUX, JOKYMEHTAIUS] U CUCTEMBI UCTIBITAaHUN U (ypoBeHb KBanmudukanuu — 6)
KOPPO3HOHHBIX u | cepTuUKaLUU JIMarHOCTHKHU
Ipyrux CBOMCTB, | HAHOMATEPUAJIOB U MaTepuasoB, U3ACIUNA U
YCTOMYUBOCTH K | U3/enuil Ha UX OCHOBE, IPOLIECCOB UX
BHEITHUM MPOTOKOJIBI X012 U IIPOM3BOJICTBA,
BO3/ICHUCTBUM; pe3yibTaToB 00paboTKHU U
cOop Hay4HO- HKCIEPUMEHTOB, MO (UKAIIH, BKIFOYAst
TEXHUYECKON JOKYMEHTAIUs 110 CTaHJapTHbBIE U
nH(pOpPMAIINU TIO TEeXHUKE OE30MaCHOCTH U cepTH(HUKAIIMOHHBIE
TeMaTHKe 0e30macHOCTH UCTIBITAHUS
HKCHEPUMEHTOB JIJIs KHU3HENIEATSITBHOCTH.
COCTaBJIEHUs 0030pOB,
OTYETOB M HAYYHBIX
nyOJIMKanui, yuacTue B
COCTaBIICHUH OTYETOB TIO
BBITTOJIHEHHOMY
3aIaHUIO.
6 - OCHOBHBIE tunsl | [IK-4 Criocoben IIK-4.1. 3naer ocHoBHble | [IpodeccronanbHblif cTanIapT
- coop M aHajms HaHOMaTEPHAJIOB U | MPOTHO3UPOBATH BIIUSIHUE | 3aKOHOMEPHOCTHU U 26.006 «Crienuanuct 1o pa3paboTke
JIAHHBIX © | HanocHcTEM MHUKpPO- U HaHO- IpUMEPHI BIUSHUS HaHOCTPYKTYPUPOBAHHBIX
CYIIECTBYIOIINX THIAX .
HEOPTraHNYECKOM MacmTaba Ha MHUKpPO- U HaHO- KOMITO3UITUOHHBIX MAaTEPUAIIOBY,
1 Maprax (MeTaJITMYecKuX U | MEXaHHYECKHeE, MaciTa0a Ha YTBEPKICHHBIHN MPUKa30M
HaHOMAaTepPHAaJIOB u .
HEMETaNTHICCKUX ) u | pusnveckue, MeXaHUYeCKue, MuHHCTEpCTBA TPYAA U COITUATEHON
HaHOCHCTEM, L OpraHUYecKou XUMUYECKHE U JIpyrue ¢usnyeckue, XuMuueckue | 3ammThl Poccuiickoit denepannu ot
CTPYKTYpE M CBOWCTBax N N
(MOAMMEpHBIX, CBOMCTBA BEILIECTB U U IpYyrue CBOMCTBA 08.09.2015 Ne 604H.
HPHMCHHTEILHO K YIJIEPOAHBIX)  HPUPOIbI, | MaTEPUAIOB BEIIECTB U MaTEpUaIOB A: JTabopaTopHO-aHATUTHYECKOE
PCILICHHIO TBEpIbIC, KHUJIKHE, COTIPOBOKACHUE pa3pabOTKH

INOCTAaBJICHHBIX 3aaad C
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UCTIONIb30BaHWEM  0a3
JTAHHBIX "
JUTEPATyPHBIX
UCTOYHUKOB,;

- ydacTtue B pabote
IPYIIbl  CIEIHATNCTOB

pu BBIMTOJTHEHHH
IKCIIEPUMEHTOB,
IPOBEJICHUIO PACYETOB
u obOpaboTke ux
pe3yJIbTaToB o
CO3/IaHUIO,
UCCIICIOBAHHIO u
BbIOODY
HAaHOMAaTEePHUAJIOB U
HAHOCHCTEM,  OIICHKE
IKCIUTYaTallMOHHBIX
XapaKTEePUCTHK c
HIOMOIIIBIO

KOMIUIEKCHOTO aHaJIN3a
CTPYKTYpbl U (hU3HKO-
MEXaHUYECKUX,
KOPPO3UOHHBIX u
JIpYyrux CBOJCTB,
YCTONYUBOCTH K
BHEIITHUM
BO3JICHCTBUSM;

cOop Hay4dHO-

TEXHUYECKON

uH(pOpMaILIUU O

TEMAaTHUKe

IKCIIEPUMEHTOB JIJIs

resieo0pasHele,
a’pO30JIbHBIC,  BKIIIOYAs
HAHOIUICHKH u
HAHOCTPYKTYPHPOBAHHBIC
MOKPBITHS;

- IPOIECChl  TOJIyYCHHUS,
o0paboTku u
MoaubUKaIIH
HaHOMATEPHAJIOB,
BKJTIOYAsI
HAHOCTPYKTYPHBIC
IUVIGHKK W TOKPHITHUS,
moyryabpuKaTos,

3aroTOBOK  JIeTajlel W
U37eIMiA Ha WX OCHOBE, a
TaKK€ TEXHOJIOTHYECKHE
MpOLECCHl €  y4acCTHUEM
HAaHOCTPYKTYpPHUPOBAHHBIX
cpen;

IK-4.2 Ymeer
MIPOTHO3UPOBATH BIIUSHHE
MHUKPO- U HAHO-
MaciiTada Ha
MEXaHHUYECKHE,
(dbuzndecKkre, XUMUIECKHE
U IpYyrue CBOMCTBA
BEIIECTB U MaTEPHAJIOB.

I1K-4.3. Biageer
METOJJaMH OLIEHKH
BJIMSIHUSL MUKPO- U HAHO-
Mmaciurada Ha
MeXaHU4eCKue,
¢du3nueckre, XuMUYECKUe
U Ipyrue CBONCTBA
BELIECTB U MaTE€pPHaJIOB

HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepUaioB
(ypoBeHb kBanmuukaum — 6)

B: HayuHo-TexHu4eckas pazpaboTka
Y METOJIMYECKOE COITPOBOXK/ICHUE B
o0acTu co3aaHus
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepUaioB
(ypoBeHb KBanmudukanuu — 6)
[TpodeccuonanbHbIi CTaHIAPT
40.104 «Crienuanuct o U3MEpEeHUIo
napaMeTpoB U MOAUDPHUKAIIII
CBOMCTB HAHOMAaTEPHUAJIOB U
HAHOCTPYKTYP», YTBEPKICHHBI
MpuKa3zoM MUHHUCTEpCTBA TpyAa U
COLIMAIBbHOI 3a1uThl Poccuiickoii
®denepanun oT «7» centsiops 2015 r.
No 593H.

C: CoBepIlIeHCTBOBaHUE MPOIIECCOB
M3MEPEHUI MapaMeTpoB U
MoAu(UKAIIUU CBONCTB
HaHOMaTEpHaJIOB U HAHOCTPYKTYP
(ypoBeHb KBaMpuKauu — 6)
AmHanu3 onbITa
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COCTaBIJIEHUS 0030POB,
OTYETOB M HAY4YHBIX
nyOJIMKanui, yaactue B
COCTaBJICHUH OTYETOB IO

BBITIOJIHEHHOMY
3aJJaHHIO.
6op u  amams | - CCHOBHBIE tunsl | [IK-5 Cnocoben IIK-5.1 3naer ocHoBubie | [IpodeccuonanbHblil cTaHAAPT
p HaHOMAaTepHaJloB U | IPUMEHSTh HaBbIKU TUIIBl HAHOMATEPHAJIOB, 26.006 «Criermmanuct mo pa3padoTke
AHHBIX 0
f: CCTEVIO ax | HaHOCHCTEM UCTIOJIb30BaHUS IPOIIECCHI UX TOJMYYCHUSI | HAHOCTPYKTYPHPOBAHHBIX
TB UX THITaX . .
YHCCTRYIOM HEOPTraHMYECKON MPUHITUIIOB ¥ METOTUK ¥ METOJIbI MCCIICIOBAHUH | KOMIIO3HIIMOHHBIX MaTEPHUATIOBY,
u MapKax .
AHOMATEDHATO p (MeTaJITHYECKUX U | KOMITJICKCHBIX uX (U3UKO-XUMHUECKUX | YTBEPIKICHHBIN MPUKA30M
HaHOMAaTEePHAJIOB u . ° .
p HEMETANTHIECKUX ) U | CCIeIOBaHUH CBOWCTB MuHHCTEpCTBA TPYAA U COITUAIEHON
HaHOCUCTEM ux . LT
c . ’ cBoiicrpax | OPTAHHIECKOH HaHOMAaTepHaJoB U 3ammThl Poccuiickoit @enepannu ot
Type U CBOMCTBaX
HTI:I)/IYJCI—}I’IETGHBHO N (TOTMMEpPHBIX, MIPOIIECCOB UX 08.09.2015 Ne 604H.
p YIJIEPOAHBIX)  HPUPOIbI, | MOIyueHHs], 00pabOTKU U A: JTabopaTopHO-aHATUTHYECKOE
pEeLIEeHNIO ’ ’
TBEpbIE, KHUIKHE, | Moau(UKauu COTIPOBOKACHUE pa3pabOTKH

IMOCTAaBJICHHBIX 3ajad C
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UCTIONIb30BaHWEM  0a3
JTAHHBIX "
JUTEPATyPHBIX
UCTOYHUKOB,;

- ydacTtue B pabote
IPYIIbl  CICHUAINCTOB

pu BBIMTOJTHEHHH
IKCIIEPUMEHTOB,
IPOBEJICHUIO PACYETOB
u obOpaboTke ux
pe3yJIbTaToB o
CO3/IaHUIO,
UCCIICIOBAHHIO u
BbIOODY
HAaHOMAaTEePHUAJIOB U
HAHOCHUCTEM,  OILICHKE
IKCIUTYaTallMOHHBIX
XapaKTEePUCTHK c
HIOMOIIIBIO

KOMIUIEKCHOTO aHaJIN3a
CTPYKTYpbl U (hU3HKO-
MEXaHUYECKUX,
KOPPO3UOHHBIX u
JIpYyrux CBOJCTB,
YCTONYUBOCTH K
BHEIITHUM
BO3JICHCTBUSM;

cOop Hay4dHO-

TEXHUYECKON

uH(pOpMaILIUU O

TEMAaTHUKe

IKCIIEPUMEHTOB JIJIs

resieo0pasHele,
a’pO30JIbHBIC,  BKIIIOYAs
HAHOIUICHKH u
HAHOCTPYKTYPHPOBAHHBIC
MOKPBITHS;

- IPOIECChl  TOJIyYCHHUS,
o0paboTku u
MoaubUKaIIH
HaHOMATEPHAJIOB,
BKJTIOYAsI
HAHOCTPYKTYPHBIC
IUVIGHKK W TOKPHITHUS,
moyryabpuKaTos,

3aroTOBOK  JIeTajlel W
U37eIMiA Ha WX OCHOBE, a
TaKK€ TEXHOJIOTHYECKHE
MpOLECCHl €  y4acCTHUEM
HAaHOCTPYKTYpPHUPOBAHHBIX
cpen;

IIK-5.2 Ymeer
UCIIONI30BaTh HA
MPAKTHUKE 3HaHUS 00
OCHOBHBIX (PU3UKO-
XUMHUYECKHUX CBOMCTBAX
HaHOMaTepHaJoB,
Iporeccax ux
HoJy4eHus, 00pabOTKH U
Mo T (DUKATTAH

IIK-5.3 Biageer
OCHOBHBIMH METOJaMH
onpenenacHus GU3NKo-
XUMHUYECKHX CBOMCTB
HaHOMAaTEepPHUAaJIOB

HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepUaioB
(ypoBeHb kBanmuukaum — 6)

B: HayuHo-TexHu4eckas pazpaboTka
Y METOJIMYECKOE COITPOBOXK/ICHUE B
o0acTu co3aaHus
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepUaioB
(ypoBeHb KBanmudukanuu — 6)
[TpodeccuonanbHbIi CTaHIAPT
40.104 «Crienuanuct o U3MEpEeHUIo
napaMeTpoB U MOAUDPHUKAIIII
CBOMCTB HAHOMAaTEPHUAJIOB U
HAHOCTPYKTYP», YTBEPKICHHBI
MpuKa3zoM MUHHUCTEpCTBA TpyAa U
COLIMAIBbHOI 3a1uThl Poccuiickoii
®denepanun oT «7» centsiops 2015 r.
No 593H.

C: CoBepIlIeHCTBOBaHUE MPOIIECCOB
M3MEPEHUI MapaMeTpoB U
MoAu(UKAIIUU CBONCTB
HaHOMaTEpHaJIOB U HAHOCTPYKTYP
(ypoBeHb KBaMpuKauu — 6)
AmHanu3 onbITa
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COCTaBIIEHUS 0030pOB,
OTYETOB M HAY4YHBIX
nyOJIMKanui, yaactue B
COCTaBJICHUH OTYETOB IO

BBITIOJIHECHHOMY
3aJaHUIO.
Tun 3apa4 npogeccHoHAILHOM 1eATEJIbHOCTH: TEXHOJIOTHYeCKH i
6o aams | - CCHOBHEIS tunsl | [IK-3 Cnocoben IIK-3.1. 3naer [TpodeccuonanbHblil crangapT
- A aHalu
J— p o HaHOMaTEPHAJIOB U | MCIIOJIL30BATh Ha TpaJAUIIMOHHBIC U HOBBIC 26.006 «Crienmanuct 1o pa3paboTke
f: cc 4 HAHOCHUCTEM MPaKTUKE 3HAHUS O TEXHOJIOTHYECKUE HaHOCTPYKTYPUPOBAHHBIX
VIIECTBYIONINX THIIAX o
m HEOPTraHUYeCKOU TPAJAUITMOHHBIX M HOBBIX | MPOIIECCHI TOTYUEHUS U KOMITO3UITHOHHBIX MaTEPUATIOB,
u MapKax o
AHOMATEDIALO P (METAIITYECKUX U | TEXHOJIOTHUECKHUX Mo (UKAITIH YTBEPKICHHBIA MPUKA30M
HAHOMATEPHUATIOB u o
HaHOCI/ICTEM X HEMETAJTNYECKHUX ) U | mporieccax, MaTepHUaIoB C LETbI0 MuHucTepcTBa Tpy/Ja U COIMAIBHON
o o i cBONCTBA OpraHU4eCcKOn pa3pabaThiBaTh MOBBIIICHUS UX 3amuThl Poccuiickon denepanuu ot
T U CBOUCTBAX
TPYKTYP (mOAMMEpHBIX, PEKOMEHIalluuU 10 KoHKypeHTocnnocoOHocT | 08.09.2015 Ne 604H.
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IPUMEHHUTEIHHO K
PELICHHIO
MOCTAaBJICHHBIX 3a/1a4 C
UCTONIb30BaHueM  0a3
JTAHHBIX u
JUTEPATyPHBIX
UCTOYHUKOB,;

—  ydactue B pabote
IPYIIbl  CIEIUAINCTOB
pu BBITTOJIHEHUH
IKCIIEPUMEHTOB,
NPOBEICHUIO PacueTOB
u 00paboTke ux
pe3yabTaToOB o
CO3JIaHHIO,
UCCIIEIOBAaHHIO u
BBIOOPY
HaHOMAaTepHAaJIOB u
HaHOCHCTEM,  OIIEHKE
9KCIUTYaTaIHOHHBIX
XapaKTePUCTHK c
TIOMOIIIBIO

KOMIUIEKCHOTO aHaJu3a
CTPYKTYpbl U (U3HKO-
MEXAHUYECKUX,
KOPPO3UOHHBIX u
JIpyrux CBOJCTB,
YCTOMYUBOCTH K
BHELITHUM
BO3/ICHCTBUSIM;

cOop Hay4HO-

TEXHUYECKOU

YIJIEPOJIHBbIX)  MPUPOABI,
TBEpIbIC, KHUJIKHE,
resieo0pasHele,
a’pO30JIbHBIC,  BKIIIOYAs
HAHOTUICHKH u
HAHOCTPYKTYPHPOBAHHBIC
MTOKPBITHS;

- IPOIECChI  TOJIYYCHHUS,
o0paboTku u
MoauUKaIIH
HAaHOMATEPHAJIOB,
BKJTIOYAsI
HAaHOCTPYKTYPHBIC
IUVIGHKK W TOKPHITHUS,
moyryabpuKaTos,
3arOTOBOK  JeTalied |

U37eNIMiA Ha WX OCHOBE, a
TaKXK€ TEXHOJIOTUYECKHE
MpOLECChl €  y4acCTHUEM
HAaHOCTPYKTYPUPOBAHHBIX
cpexn;

- HOpMaTUBHO-
TEXHUYECKAs
JOKYMEHTalUs U CUCTEMBI
cepTud UK
HAaHOMAaTEPHUAJIOB U
HU37eJIMHA Ha UX OCHOBE,
MPOTOKOJIBI X012 U
pe3yJIbTaTOB
JKCIIEPUMEHTOB,
JIOKYMEHTaIHs MO
TeXHHKE 0€30IacHOCTH U

COCTaBY, TEXHOJIOTHH
IPOU3BO/ICTBA U
criocodam 00paboTKH
KOHCTPYKIIMOHHBIX,
(byHKINOHATBHBIX,
KOMITO3UIIMOHHBIX U
UHBIX MaTEPUAJIOB C
IEIBIO TTOBBIIICHHUS UX
KOHKYPEHTOCIIOCOOHOCTH

IIK-3.2. Ymeer
UCIIONI30BaTh HA
MPAKTUKE 3HAHUS O
TPAJAUIUOHHBIX 1 HOBBIX
TEXHOJIOTUIECKUX
nporeccax MoaydeHHs U
o0paboTku
KOHCTPYKIIMOHHBIX,
(GyHKIMOHATBHBIX,
KOMITO3ULIMOHHBIX U
MHBIX MaTEpHAIIOB

IIK-3.3. Bnageer
METOJJaMH TIOJTyYSHHUS 1
aHaJin3a UH(OpMaLIUU O
COCTaBY, TEXHOJIOTUU
MIPOU3BOJICTBA H
criocobam 00paboTKH
KOHCTPYKIIMOHHBIX,
(YHKIIMOHATIBHBIX,
KOMITO3HIIMOHHBIX
WHBIX MaTepHAJIOB C
IETIBIO MTOBBIILICHUS X
KOHKYPEHTOCTIOCOOHOCTH

A: JlabopaTopHO-aHATUTHYECKOE
COIIPOBOXICHUE Pa3pabOTKU
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEPUATIOB
(ypoBeHb kBanuukaiuu — 6)

B: HayuHo-TexHu4eckas pazpaboTka
U METOJUYECKOE COIIPOBOXKACHUE B
o0nacTu co3aaHus
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEPUATIOB
(ypoBeHb KBanmudukanuu — 6)
[TpodeccuonanpHbIi cTaHIAPT
40.104 «Crienuanuct 1o U3MEepEeHUIo
napaMeTpoB U MOAUDUKAIIII
CBOMCTB HAHOMAaTEPHUAJIOB U
HaHOCTPYKTYpP», YTBEPKICHHbIN
MpuKa3zoM MUHHUCTEPCTBA TpyAa U
COLMAJIbHOM 3a1uThl Poccuiickon
®denepanun oT «7» centsiops 2015 r.
Ne 593m.

C: CoBepIlIleHCTBOBaHHUE TPOLIECCOB
M3MEPEHUI MapaMeTpoB U
Moau(UKAIIUU CBONCTB
HaHOMaTEpHaJIOB U HAHOCTPYKTYP
(ypoBeHb KBanmuKanuu — 6)
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uHpOpMAIUU TIO

0€e30I1acCHOCTH

TEMaTHKe KU3HECATCILHOCTH.

IKCIIEPUMEHTOB IS

COCTaBJICHHS 0030POB,

OTYETOB U HAYYHBIX

myOJIMKaIUi, yJacTue B

COCTaBJICHUH OTYETOB TIO

BBIIIOJIHEHHOMY

3aJIaHUIO.
B yuactie B pabote | - BCE Bunbl | [IK-6 Criocoben IIK-6.1. 3Haet HOpMBI [TpodeccuonanbHbINi cTaHIAPT
rpymmr  criempanicton | MCCHICAOBATEIECKOTO, AKCILTYyaTUPOBATh TeXHUKHU O6e3onacHocTd U | 26.006 «Crnennanuct mo pazpaboTke
npu BioMHeHy | KOHTPOIBHOTO U | TEXHOJOTHYECKOE TpeOOBaHUS KOJOTUU HAHOCTPYKTYPHPOBAHHBIX
3KCIIEPUMEHTOB, UCHBITATCIILHOTO obopyzoBaHue B NpH IKCILTyaTaluu KOMIIO3HIHOHHBIX MATCPHAIIOBY,
NIPOBEJICHHIO  PACYETOB 060pyll0BalHI/DIi COOTBETCTBUHU C HOPMaMH | TEXHOJOTHYECKOTO YTBEPXKICHHBIN MPHUKA30M )
- 06paGoTke Jix | AHATHTHYECKOI TEXHHUKHU 0€3011aCHOCTH U | 000pyHOBaHUS MI/IHI/ICTepCTBaVTpYI‘[’a U COLMAIbHON
pe3ynbTaToB o | &1IapaTypel, TpeOOBaHUSAMHU IKOJIOTUH 3amuThl Poccuiickoit denepanuu ot
CO31aHHIO, KOMITHIOTEPHOE 08.09.2015 Ne 604H.
S — 4 | IPOrpamMMHOe A: JlabopaTopHO-aHATUTHUECKOE
BBIOOPY obecrieuenme AT COTIPOBOKICHUE Pa3paboTKu
HAHOMATEPHAJIOB " 00pabOTKM PE3yJIbTAaTOB U HaHOCTPYKTYPUPOBAHHBIX
HAHOCHCTEM,  OleHKe | JHAIH3 MOJTyICHHBIX MK-6.2. Ymeer KOMIIO3HUITHOHHBIX MaTEPUAIIOB
KCILTYATAIHOHHBIX JNAHHBIX, MOJEIUPOBAHUS NPHMEHSTD HA MPAKTHKE (y.pOBeHB kBaHuKamu — 6)
XAPAKTEPHCTHK ¢ | MpolLeccOB  chHTE3a M HOPMBI 1 IPABHJTA B: Hayuno-TexHuueckas pazpaboTka
— (U3UKO-XMMHYECKHUX TeXHIKH 6e30MaACHOCTI U METOJIMYECKOE COMIPOBOXKIACHHE B

KOMILIEKCHOTO aHaJln3a
CTPYKTYpbl U (HU3UKO-

MEXaHUYECKHUX,
KOPPO3UOHHBIX u
JIpyTrux CBOJCTB,
YCTONYUBOCTH K
BHEITHUM

CBOICTB

HaHOMATEPHUAJIOB;

- MPOIECCHI  TIOJIYYCHHUS,
o0paboTku u
MoauuKaIu
HAaHOMAaTepHalloB,
BKJIFOYAas

IPU SKCIITyaTaluu
TEXHOJOTHYECKOTO
o0opynoBaHus U
TpeOOBaHMS
9KOJIOTUYECKOM
0e30macHOCTH

o0acTu co3aaHus
HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3HUIIMOHHBIX MaTEPUAIOB
(ypoBeHb kBanmuukauu — 6)
[IpodeccuonanbHbIN cTaHIAPT
40.104 «Crienuanuct 1o U3MEpPEHUIO
rmapamMeTpoB U MOJIU(DUKAITUN
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BO3JICHCTBHSM;

- y4acTue B
IIPOU3BOJCTBE
HaHOMAaTepHaoB
HAaHOCHCTEM c
3a/laHHbIMU
TEXHOJOTMYECKUMH U
(GyHKIMOHATHHBIMH
CBOMCTBaAMH,
IPOEKTUPOBAHUU
BBICOKOTEXHOJIOTMYHBIX
IIPOLIECCOB B COCTaBe
IIEPBUYHOTO IIPOEKTHO-
TEXHOJOTMYECKOro WU
MCCIIEI0BATEIBCKOTO
IIO/Ipa3/IeIICHNs;
KOHTpOJIb Ka4uecTBa
BBIITYCKaeMOM

MIPOYKIIHH.

HAaHOCTPYKTYPHBIC
IJICHKK W TIOKPBITHUSA,
nosrygpabpuKarTos,
3arOTOBOK  JeTallel |
H37eIMi Ha WX OCHOBE, a
TaKkKe TEXHOJIOIMYECKUe
MPOLIECChI  C  y4acTUEM
HaHOCTPYKTYPHUPOBAHHBIX
cpen;

- HOpPMaTUBHO-
TEXHUYECKast
JOKYMEHTAIUS U CUCTEMBI
cepTudUKaIm
HaHOMAaTEPHAJIOB
U37eJIMA Ha UX OCHOBE,
MIPOTOKOJIBI X012 U
pe3yIIbTaTOB
IKCIIEPUMEHTOB,
JOKYMEHTAITHUS TI0
TeXHHKE 0€30IacHOCTU U
0e30macHOCTH
JKU3HECATCIIbBHOCTH.

IIK-6.3. Bnageer
HaBBIKaMU 0€30TaCHOM
IKCILTyaTaI[|uH
TEXHOJIOTUIECKOTO
obopymoBaHus

CBOMCTB HAHOMAaTEPUAJIOB U
HAHOCTPYKTYP», YTBEPKICHHBII
MpuKa3zoM MUHHUCTEpCTBA Tpyaa U
coLMaIbHOM 3amuThl Poccuiickoi
®enepanyn ot «7» ceHTsI0pst 2015 1.
Ne 593m.

C: CoBepI1IeHCTBOBAaHHUE MPOLIECCOB
U3MEpEHUil mapamMeTpoB 1

MO (HUKAITIN CBOWCTB
HAHOMATEPHAaJIOB U HAHOCTPYKTYP
(ypoBeHb KBanmudukanuu — 6)
AmHanu3s onbiTa
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5 AHHOTAIIUA PABOYHUX ITPOI'PAMM JIMCHUILJIMH, IPAKTUK U THA
5.1 lucunnjmHbl 00s13aTeJIbHOM YacTH

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«AHOCTpaHHBIN SA3BIK»

1. Heap QMCUMILUIMHBI - TPHOOpPETECHUE OOYyJarONUMHUCSA OOICH, KOMMYHUKATUBHOW M
npoeCCUOHATbHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX Ha OTHCIBHBIX JTamax s3bIKOBOM
IIOATOTOBKM  IO3BOJIAET  HUCIOJb30BaTh ~ WHOCTPAHHBIM  A3BIK  IIPAKTMYECKH  KAK B
npodeccnoHabHOM  (MMPOM3BOJCTBEHHOW W HAy4YHOW) MACSITENbHOCTH, TaK W I LeJlel
caMo00pa30BaHUsL.

2. B pesyabTare n3y4eHusi AMCUUIIIMHBI 00y4aIOLIUICH JOJIKEH:

Obnadams cneayroIUMU KOMIIETEHIUAMYI U UHAUKATOPaAMH UX JOCTHIKEHUS:

VK-4.1; VK-4.2; VK-4.3; VK-5.1

3namop:

- OCHOBHBIE  CIOCOOBI ~ COYETAaEMOCTH  JIEKCMYECKMX  €IMHUL U  OCHOBHBIE
CJI0BOOOpa30BaTeJIbHbIE MOJIEIIN;

- PyCCKHE SKBUBAJIEHTbI OCHOBHBIX CJIOB U BBIPQXKEHUH PEUr B MPOLIECCE MEKINYHOCTHOIO
U MEXKKYJIbTYPHOTO B3aUMOJECHCTBUS;

- OCHOBHBIE TIPUEMBI H METOABI peeprupOBaHUS U aHHOTHPOBAHUS JIUTEPATYPHI;

- MAaCCUBHYIO M AaKTHBHYIO JIEKCHKY, B TOM YHCJIE OOLICHAYYHYI0 U CHELHAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JUIsl PAOOTHI HAJl THTIOBBIMH TEKCTAMU;

- IpUEMBI PabOThl C OPUTHHAIILHON JINTEPATYPOH Ha HHOCTPAHHOM SI3bIKE.

Ymemn:

- paboTaTh ¢ OPUTHHAIBHON JIUTEPATYPON HA HHOCTPAHHOM SI3bIKE;

- paboTaTthb CO CIOBapeM;

- BECTH INEPENMUCKY HAa U3Y4aeMOM S3bIKE C LEIbI0 MEXJINYHOCTHOTO M MEKKYJIBTYPHOIO
B3aHMOJCHCTBUS;

- BECTH PEYEBYIO JIEATEIbHOCTh PUMEHUTENBHO K cdepe ObITOBON M MpodeccnoHaIbHON
KOMMYHHKAIUH.

Bnaoemp:

- MHOCTPaHHBIM SI3bIKOM Ha YpPOBHE MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO OOLICHMS,
HaBbIKAMH M YMEHMSMH pEYEBOHM JEATeNbHOCTH TPUMEHUTENBHO K cdepe ObITOBOH H
npodeccnoHalTbHOM KOMMYHHKAIIMU, OCHOBaMH IyOJIUYHOMN peuH;

- OCHOBaMHU peeprUpOoBaHUS U aHHOTHPOBAHUS JUTEPATyphbl HA N3y4aeMOM HHOCTPAaHHOM
SI3BIKE.

3. KpaTrkoe coaepskanue Iy CHUNIITHHBI

Pasznen 1. I'pammaTndeckre n J€KCHYECKHE TPYIHOCTH U3Y4aeMOro sI3bIKa.

1.1 CopsokeHMe M H3MEHEHHE TIJIaroja-cBA3KM B (opMax HACTOALIETO BpPEMEHH.
Bunospemennbie hopmbl rinaronoB. O6pasoBanue GopM MPOCTHIX, MPOJOJIKEHHBIX, TEPPEKTHBIX
U nep(eKTHO-TIPOJOKEHHBIX BpEeMEH Tjarojia. BompocuTenbHble MPEIIOKEHUS B pa3iIMYHBIX
BpemeHax. OOpa3zoBaHue OTPUIATEIBHBIX (POPM TJIarosia B pa3iMyHbIX BPEMEHAX.

1.3 O6pa3oBaHue MPOCTHIX, MPOAOIDKEHHBIX, MEPPEKTHBIX BPEMEH IJIarojbHbIX (OpM U
ynotpebnenue ¢opM crpagarenbHoro 3ainora.l.4. BugoBpemeHHble (QOpPMBI  TJ1aroJioB.
OOpa3oBaHue MPOCTHIX, MPOJOHKEHHBIX, MEP(EKTHBIX M TMEePPEeKTHO-TPOJIOIKEHHBIX BPEMEH.
BonpocutenbHble TpeioKeHusl B pa3iMyHbIX BpeMeHax. OOpazoBaHue OTpULATENBHBIX (HopM
rjlaroja B pa3Ju4HbIX BpEMEHAX.

1.4 Ilpuyactus. [IpudyacTus Hacrosiiero u npomieamero BpemeHu. [lepdexTarie Ghopmbl
npuyacTus. MecTo NpuvacTHii B mpeuioskeHuH. AOCOMIOTHBINA MPUYACTHBIN 000pOT.

1.5 Nnduantus. ®opmer nnpuaUTHBA. [IpomomkeHHbIH U mep(eKTHBIT HWHOUHUTHUB.
Oynkiun uHOUHUTHBA B mnpemnoxeHuu. OOpa3oBanue u ynorpeOsieHHE HH(PUHUTHBHBIX
00OpOTOB TUIIA «CIIOKHOE TOJUIEKALIEE» U «CIIOAKHOE TOTIOTHEHUE.



1.6 Mopnaneubie Tharoisl. CTpykTypa mnpemioxeHus. [IpuHIUNBI cioBooOpa3oBaHUs.
Coxpamenust (ab0peBuatypsi). O0o3HaueHue nathl [IpaBuiia YTEHUS XUMHUYECKUX DIIEMEHTOB,
o0o3HaueHUl M (HOpMYJT HEOPTaHWYECKUX COCOUHEHHM U ypaBHEHUH XHWMHUYECKUX DPEaKIIH.
[IpaBwiia ureHus: enuHul usmepenus. IlpaBuna yTeHUs HAMMEHOBAaHUM OCHOBHBIX OPTaHUYECKUX
COCTMHEHUH.

Pa3znen 2. PazBuTre HaBBIKOB UTEHUS] TEMATUYECKUX TEKCTOB.

2.1 YteHne TEeKCTOB MO TEMaM:

2.1.1. BBenenue B crieliuagibHOCTh

2.1.2. JI.1. Menaenecen

2.1.3. PXTVY um. JI.11. MenneneeBa

2.1.4. Hayka u Hay4YHbI€ METO/Ibl, HAYYHBIE CTATbU

2.1.5. CoBpemeHHbIE HHKECHEPHbIE TEXHOJIOTUU

2.1.6. XuMu4eckoe npeanpusiTue

2.1.7. Xumnueckas naboparopus. TexHuka 6ezonmacHocTH B jJaboparopuu. M3mepenus B
XUMHYECKOH J1abopaTopuu

2.1.8. Xumus Oymyiiero.

2.1.9. buotexnonorus @apMareBTHYECKIE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoGnemsl 3xo00rUN.

2.2 Tlonarue o Bugax uteHus. [IpocMOTpoBOe yTeHHE Ha MpHUMEpax TEKCTOB O XUMUH,
JA.N. Menneneese, PXTY um, [I.1. Menneneena.

AKTHBHU3AIUS JICKCUKU POUYUTAHHBIX TEKCTOB.

2.3 H3zydarouiee 4YTE€HHWE HAY4YHBIX M HAYYHO-NOMYJISPHBIX TEKCTOB 110 BBIOPAHHOMN
CHEeMAIbHOCTH Ha TnpuMmepe TekcToB: «Hayka u HaydyHble MeTOAB», «XUMHUYECKOE
npennpustiue», «CoBpeMEHHbIE WHKEHEPHbIE TEXHOJOTHUW», «XUMUYecKas JabopaTopusl.
Texnuka OezomacHocTH B jaboparopuu. M3mepeHuss B XUMHUECKOW jabopaTopum», «XuMHS
Oynyuiero. CoBpeMeHHbIE TEH/ICHLIUN pa3BUTHs Hayku», «buorexHosmorus. dapmaieBTuyecKre
IIPOU3BOJICTBAY, «3eaeHas XuMus. [IpoGiieMbl SKOTOTHIY.

Jlexcuueckne  OCOOEHHOCTH ~ TEKCTOB  HAyYHO-TEXHUYECKOW  HANpaBIE€HHOCTH.
TepMuHOJIOTHS HayYHO-TEXHUYECKOH JINTEPATYPhl HA U3y4aeMOM SI3bIKE.

Paznen 3. IlpakTuka ycTHOM peun

3.1 IlpakTuka yCTHOM pe4H IO TEMaM:

3.1.1. «I"'oBopuM 0 cebe, 0 cBoei OyayiIel npodeccun»,

3.1.2. «Moii yHHUBEPCUTET,

3.1.3. «YHUBEPCUTETCKUN KaMITyC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHonoruueckas peyb 1o TemMe «o cebe u o Oynymeil npodeccum». Jlekcuueckue
0COOEHHOCTH MOHOJIOTUYECKOM peyHu.

3.3 PeueBoif OSTHUKET TMOBCEJHEBHOTO OOIICHHUS (3HAKOMCTBO, TMpEACTaBICHUE,
YCTaHOBJIEHHE M TOJIepKaHHe KOHTAaKTa, 3alpoc M coollieHne HH(popmanuu, nodyxJIeHue K
JeWCTBUIO, BBIPAXKEHHUE MPOCHOBI, COTTIachs).

Oco0eHHOCTH JUAIOTUYECKON peuH Mo MPOHIEHHBIM TEMaM.

Paznen 4. OcoGeHHOCTH S3bIKA CHIEHATEHOCTH

['pammaTHUeckue TPYJHOCTH S3bIKa CHEIUATIbHOCTH

4.1. I'paMmaTHUECKUE U JIEKCUUECKUE TPYAHOCTH SI3bIKa CIIELUAIbHOCTH:

Paznuynble BapuaHThl MepeBO/a MpUYACTUN Ha PyCCKUM s3bIK. [IpuuacTHbie 000pOTHI U
IIPUEMBI X IIEPEBOJA HA PYCCKUM A3BIK.

4.2. CocnararenbHoe HakjgoHeHue. DopMbl cociaaraTeabHOrO0 HAKJIOHEHHS B M3y4aeMOM
a3plke. MoJanbHble TIJIarojibl M HX HCIHOJB30BaHUE B HPEUIOKEHUSIX B COCIIAraTelIbHOM
HAKJIOHEHWU. THUIbl yYCIOBHBIX NpeIJIOKeHUW. BapuaHTel TniepeBoja MNPEMIOKEHUN B
cocjaraTelbHOM HAaKJIOHEHWM M YCJIOBHBIX MNpemokeHUH. [lopslok cI0B B IPEAIOKEHUU.
OMpatnyeckue KOHCTPYKIUH.
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4.3. W3ydeHuwe mpaBWI TEpPEeBOJa pa3UyHbIX (opM HHOUHUTHBA W WH(PUHUTHBHBIX
000pOTOB HA PYCCKHIA S3BIK.
4.4 N3zyyaroliiee YT€HUE TEKCTOB 110 TEMATHUKE:

1) «Jlaboparopusi»

2) «3MepeHnsi B XUMHUYECKOM J1a00paTOpHm».

CTUuCcTHYECKIE
Opranmsanus padoOThI

0COOEHHOCTH

cIieUaIbHON
CO CIHEIHUAIbHBIMA  CJIOBapsIMU.

Hay4HO-TEXHUYECKON
Ilonatue o pedepupoBaHud U

JUTEPATYPBHI.

AHHOTHPOBAHUU TEKCTOB M0 CHeNUAIbHOCTH. [IoMCK HOBOW MHpOpMAIUKU Ipu paboTe ¢ TeKCTaMU

U3 TMEepUOJMYECKHX U3JaHUi u MoHOorpadui,

JUTEPATyphl [10 paCCMATPUBAEMOI TEMATUKE.

4. O0beM y4eOHOI TUCUHMILIIHHBI

MHCTPYKLUN, TPOCHEKTOB U CHPAaBOYHOU

B Cemectp Cemectp
cero
Buy yueGHOi paGoTsI 1 cemectp 2 cemectp | 3 cemectp | 4 cemectp
3E Axan. 3E Axan. 3E Axan. 3 Axag. 3F Axag.
q, q. q, q, q,
Obwast TpYR0eMKOCTL | o 4 | 3540 | 90 | 720 | 20 | 720 | 20| 720 |30/ 1080
IUCHMILINHBI
Konrakruas pabora — | 56 | 1980 | 09 | 320 |09 | 320 |09| 320 |09 32,0
ayIMTOPHbIE 3aAHATHA:
}g’;‘;‘m“““e SAMATHA | 36112801 0,9 | 32,0 [ 09 | 320 |09 32,0 |0,9| 32,0
Camocrosrennasn 441 160 | 1,1 40 |11 | 40 |11| 40 |1,1| 40,0
pabdora
KonTakTHas 0.6 0,2 0,2 0,2
caMocCTosITeNIbHas paboTa
CaMocTosTenbHOE 4,4 11 11 11 11
W3YYCHHE Pa3/eiioB 159,4 39,8 39,8 39,8 40,0
IACIATUTUHBI
Buabl konTpoJIA:
Bun xonrpous u3s YII + + +
IK3aMeH 1,0 | 36,0 - - - - - - 1,0| 36,0
KonraktHass pabora -—
MIPOMEKYTOUHAS 0,4 - - - 0,4
aTTecTamnus 1,0 ) ) B 1,0
[ToaroroBka K SK3aMeHy. 35,6 - - - 35,6
Bun urorosoro 3auer 3auer 3auer IK3aMeH
KOHTPOJISA:
Cemectp Cemectp
. Bcero
Buy yueOHoi 1 cemectp | 2 cemectp 3 cemectp 4 cemectp
a0OTEBI
p 3E Acrp. 3E Acrtp. 3E Acrtp. 3E Actp. 3F Acrp.
q. Y. Y. q. 9.
O61mmas
TPYJIOEMKOCTh 9 243 2 54,0 2 54 2 54 3 81
IACIATUINHEI
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KonTakTHas
padora —
ayJUTOPHbIE
3aHATHSA:

3,58 96 089| 24 |089| 24 |089| 24 |089| 24

[IpaxkTrueckue

3,6 96 089 24 |089| 24 |089| 24 |089| 24
sansaTus (113)

CamocrToaTelbHas

paGora 44 120 |1,11| 30 |1,21| 30 |1,11| 30 |1,11| 30,0

KonrakrHas
CaMOCTOSITEIbHAS 0,45 0,15 0,15 0,15
pabora

4,4 1,11 1,11 1,11 1,11
CaMOoCTOsATENbHOE

W3YYCHHE Pa3/ciioB 119,55 29,85 29,85 29,85 30,0
JICLIUIUTUHBL

Buabl KOHTpOJIS:

Bua konTpoJs u3
yia

JIK3aMeH 1,00 | 27,00 - - - - - - 1,00 | 27,00

KonrtaktHass pabota
—  NPOMEXYTOYHAS 0,30 - - - 0,30
aTTecTalus 1,00 - - - 1,00

IToaroroBka K 26,70 - R - 26,70
SK3aMEHY.

Bua ntorosoro
KOHTPOJISAA:

3auer 3auer 3auer IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIIMHBI
«Hctopus (mcropusi Poccun, Bceoduiasi ucropusi)»

1 Heas aucuunauHbl — (GopMHpPOBaHUE y CTYIEHTOB LEIOCTHOTO MpPEICTaBICHUS 00
HMCTOpHYECKOM MponuioM Poccuu, ee Mecte BO BCEMUPHO-UCTOPHUIECKOM TPOIIECcCe.

2 B pe3yabTaTe M3y4eHUs IMCUMILINHBI 00y4al0 M IACH 0JIZKeH:

Obnadams CIeIYyIONTUMU KOMITIETCHIIMSIMU U UHANKATOPAMH UX JOCTHXKECHHUS

VK-5.1, YK-5.2, VK-5.3.

3namo:

— OCHOBHBIE HaIPaBIICHUS, TPOOIEMBI U METOJIbI UCTOPUIECKON HAYKH;

— OCHOBHBIE JTambl W KJIIOUEBBIE COOBITHA HWCTOpuU Poccum w mupa; 0COOEHHOCTH
pPa3BUTUS POCCHUHCKOTO TOCYIapCTBA, BBIIAIOIIMUXCS JeATele OTedYeCTBEHHOW H BceoOieit
HCTOPHH.

Ymemes:

— COOTHOCHTH OOIME HWCTOPHUYECKUE TMPOIECChl W OTIeIbHBIE (DAKTHI; BBIABISTH
CYLIECTBEHHBIE YEPThl HCTOPUYECKUX TMPOILIECCOB, SBICHUM M COOBITHH; aHATU3UPOBATH
COIMATPHO-3HAYUMBIE TTPOOIIEMBI;

— ¢QopmynupoBaTh M apryMEHTUPOBAHO OTCTaMBATh COOCTBEHHYIO TMO3HUIMIO TIO
pa3IUYHBIM MPOOIEMaM UCTOPHUH.

Bnaoemo:

— TIPEICTaBICHUSIMU 00 UCTOPUH KaK HayKe, €€ MECTE B CUCTEME T'YMaHUTAPHOTO 3HAHUS;

— IPEJCTABICHUSAMU 00 OCHOBHBIX dTalax B UCTOPHH YEIOBEYECTBA U UX XPOHOJIOTUU;

— KaTEeropuaJibHO-MOHATUHWHBIM anapaToM U3y4aeMOW TUCIUTLIIUHBL;

— HaBBIKAMH aHAJIN3a UCTOPUYECKUX UCTOUHUKOB.
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3 Kpartkoe copep:xaHue TUCHUILIHHBI

Paznen 1. Hcropusi B cucreMe CONUMAIBHO-TYMAHUTAPHBIX HaykK. OCHOBBI
METOJ0JIOTHH HMCTOpPUYecKoil Hayku. OCO0eHHOCTH CTAHOBJIEHHSI TOCYJIapPCTBEHHOCTH B
Poccun o cpaBHeHHUI0 ¢ eBPONEHCKUMHU PAaHHECPeIHeBeKOBBIMH IrOCy/1apCTBaMU.

Mecto ucropuu B cucreme Hayk. l[Ipenmer wuctopuueckod Hayku. Ponb Teopuu B
no3Hanuu mpomwioro. CymHocTh, ¢GoOpMbl, (GYHKIMH HCTOpHYecKoro 3HaHusA. I[lonsTtue
UCTOPUYECKOI'0 HCTOYHMKA, KJIacCU(PUKALMA HMCTOPUYECKUX HcTOouHUKOB. Mcropus Poccum —
HEOThEMJIEMAsl YaCTh BCEMUPHOI HCTOpUH; 00LIEe U OCOOEHHOE B UCTOPUUECKOM Pa3BUTHH.

Antpomniorene3. Heonutnueckass peBomonusa. CouumanbHbli  cTpoil.  Paznoxkenue
nepBoObITHON 00muHbL. L{uBnmmsanuu pesHero Bocroka. I'ocynapcra antuanoctu. Hapossr u
JIpeBHEMIIME rocynapcrBa Ha Tepputopun Poccun. DTtHorenes cnapsiH. Benukoe Ilepecenenue
HapozoB B III-IV BB.

Tpaguuumonnele  (GOpMBI  COLMAIBHOW  OpPraHU3allMd  €BPONEHCKUX  HApoJOB B
JOTOCYJTapCTBEHHBIN IepuoA. BO3HUKHOBEHHE PAHHECPEIHEBEKOBOM TIOCYAAPCTBEHHOCTH B
EBporne.

OTHOKYJIBTYPHbIE U COLMAJIBHO-TIOJINTUYECKUE MPOLIECCHl CTAHOBJIEHUS POCCUNCKOM
rocynapcrBeHHocTd. Havanmo poccuiickoil rocynapcrBeHHocTH. Kuesckas Pycw. Ilpunsatue
xpuctuancTBa. Pycckue 3emnm B XII — XIII BB. Monrono-rarapckoe HamecrBue Ha Pyce.
OKcnaHcus B 3alajHble M CEBEpO-3allafHble PYCCKUE 3eMJIM. Bennkoe KHSKECTBO JIMTOBCKOE U
Pycckoe rocynapctso.

MecTo CpenHEBEKOBbS BO BCEMHPHO-HCTOpUYECKOM Ipouecce. CKiaablBaHUE OCHOB
HallMOHAJBHBIX TocyaapcTB B 3amagHoit EBpome. ObpazoBanue Poccuiickoro rocymapcrsa, €ro
HCTOPUYECKOE 3HAYCHHUE.

Poccus 8 XVI B. - XVII BB. ¥V ucrokoB HoBoro Bpemenun. OcoOEHHOCTH COCIOBHO-
npeacraBuTenbHOM MoHapxuu B EBpome u Poccun. Hawamo XVII Beka — smoxa BceoOlero
eBporeickoro kpusnca. CHHXPOHHOCTh KPH3UCHBIX CHUTyallMil B pa3HbIX cTpaHax. «CMyTHOe
Bpems» B Poccum.

I'ene3uc xanutanmsma. Ero ¢opmbl M cocyliecTBoBaHHME C 3JI€MEHTaMH (eojanu3ma.
OcobeHHoCcTH pa3nuyHbIX pernoHoB EBponbl. @opmupoBaHue MHUPOBOro phiHKA. [logbem
MaHy(QaKTypHOro npou3BoacTBa. @OpMUPOBAHUE BHYTPEHHUX PHIHKOB.

I'ene3uc camonepxaBust B Poccun. «Brtopoe m3ganue» kpenoctHudyectBa — CobopHoOe
ynoxenue 1649 r. u opuanueckoe opopMieHHe KpernocTHoro npasa. Cekynspuzanus pyccKou
KYJIBTYPBI.

Paznean 2. Or Hosoro x Hoseiimemy Bpemenn. Poccmiickass umnepuss B XVIII-
Havyajie XX B.

Poccuiickoe rocynapctso B XVIII Beke — Beke MoaepHU3aluu U npocsenieHus. Pepopmsl
Iletpa I kak mepBas MONBITKA MOJEPHU3AIMM CTpaHbl, €€ ocoOeHHOCTH. DOopMHpOBaHUE
Poccuiickoit wumnepun. OCHOBHBIE HANpaBIEHUS «EBPONEHM3ALMUKW» CTPAHBL.  DBOJIOLMS
COLIMAJILHOW CTPYKTYphI o01iecTBa. JlanbHeliee pacmupenne rpanul Poccuiickoit ummnepuu.

Uneiinple u  coumanbHO-noyUTHYECKHEe HCTOKKA [IpocBemienus. (OCHOBHBIE YepPThI
IIPOCBETUTENBCKON HJIEOJIOTHH: YEJIOBEK U TOCYJapCTBO, «ECTECTBEHHOE IpaBoO», ATHKA. Mnes
mporpecca Kak TOCIHOJACTBYIOIIIEE TEUEHHE B OOIIECTBEHHOW MbIcioH. Poccust B 3moxy
npocsemnieHHoro adcomotusma. Poccus u EBpona B XVIII Beke. MI3MeHeHus: B MeXIyHapOTHOM
rosioxkeHnn Poccuiickoi nMIepun.

Poccus B XIX cronerun. IlpombinuienHslii nepeBopot B EBpome u Poccum: obmiee u
ocobeHHoe. Baxuelimue ycnoBus nepexona Poccun kK MHAYCTpUAIbHOMY OOILIECTBY — pELICHHE
KPECTBSIHCKOTO BOIIPOCA U OTPAHUUYEHHUE caMOJIepKaBHsl. J{JIUTENBHOCTD, HEMOCIIEI0BATENBHOCTD,
UKJIMYHOCTH TIporiecca OypikyasHoro pedopmupoBanus. EBponeiickas peposrorus 18481849
rr. Utoru, 3HaueHue, HICTOPUYECKUE TOCIEICTBUS.

Ponws cyObekTBHOTO (hakTopa B mpeojosiennu otcraBanus. Pedopmbr XIX Beka, ux
3HayeHue. O0mecTBeHHbIe BIKeHUsS B XIX Beke.
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Poccust m Mup Ha pyOeke BEKOB: HEPaBHOMEPHOCTh U TNPOTUBOPEUUBOCTH DPA3ZBUTHS.
OO1m1re UTOrM POCCUIICKON MOZEpHHU3AIMK K Hadary XX Beka.

CootHomenne nosutuyeckux cuil B Poccum B Hawasle XX Beka. Hapacranme kpusuca
camojnepxkaBus. llepBast poccuiickas peomtonus. OOpazoBaHWE MOMUTHYECKUX TAPTHA.
l'ocynapcrBenHas nyma Havanma XX BEKa Kak IEpBbIM OMNBIT POCCUKCKOrO IMapiamMeHTapu3Ma.
CronpimuHckast arpapHast pedopma. IlepBas mupoBass BoiiHa W yuyactue B Hel Poccum.
®deBpanbekas peBoironus 1917r. 1 KOpeHHbIE U3MEHEHHUS B TOJIMTUYECKOM )KU3HU CTPAHBI.

Paznen 3. BcemupHo-ucropuveckuii npouecc u XX Bek. OT COBeTCKOro rocyiapcraa
K coBpeMeHnHoi Poccunm.

®opMHpOBaHUE U CYIIHOCTh coBeTckoro crpost (1917-1991rr.). Mapkcusm Kak
UJIC0JIOTHYECKasi OCHOBA PEBOJIIOIIMOHHBIX MpeoOpa3zoBaHuil u poccuiickue peanuu. [logroroska u
nobena OKTAOpbCKOro BoOpykeHHOro Bocctanusi B Ilerporpame. Il Bceepoccuiickmii cbe3n
CoBeToB U €ro peuieHusi. JKOHOMUYECKasi U CoLUaIbHas MOJUTHUKA OOJIbIIEBUKOB. I'pakaHCcKas
BOMHA U MHOCTpaHHas uHTepBeHuus. Cynn0a u 3Hauenne HOIla. YTBepkenue oqHONApTUIHOM
nonutudeckoi cuctembl. O6pazoBanue CCCP. [Tonmutuyeckas 6opp0a B mapTUU U TOCYIapCTBE.
CCCP B roas! nepBbix msaTmieTok (konern 20-x rr. — 30-e 11.). @opMupoBaHue pexuma JTUIHOU
Bractu CraJluHA M KOMaHAHO-aJMHUHHUCTPATUBHOW CHUCTEMBI YIPABICHUS TOCYIapCTBOM.
Toranmutapusm B EBporie u CCCP: obmuiee u ocodennoe. Baemnsist momutuka CCCP B 20-30-¢ rr.
HestenpHocts Komuntepna. CCCP Bo BTopoit mMupoBoil u Benunkoit OredecTBEHHOH BOMHE.
Pemaromnii Bxkinag Coerckoro Coro3a B pasrpom Qarmszma.

M3meHeHne COOTHOIIEHHS CUJT B MUPE T10CJIe BTOPOM MUpPOBOI BoWHbI. Hauano «xononHoi
BOHHBIY. «[lokTpuHa TpymdHa» u «llmam Mapmamiay. @opMupoBaHHEe OHUIOIIPHOTO MHpA.
B3auMooTHoOLIEHHs €O cTpaHaMU «HApoAHOUM JeMokpatum». Co3nanue CoBeTa 3KOHOMHYECKOM
B3aumoniomoni. Koudmukr ¢ HOrocnmaBueii. Opranmsarmsi CeBepoaTiaHTHYECKOTO JOTOBOPa
(HATO). Co3nanue Opranuzanuu Bapmasckoro noroopa. Boiina B Kopee. Tpyanoctu
nocneBoeHHoro pasButusi CCCP. VikecroueHue MOJIUTUYECKOTO peXUMa U HIACOJIOTHYECKOIrO
KOHTpoJisi. [lombITKM OOHOBIEHUS «TOCydapcTBeHHOro commanusma». XX cbe3n KIICC u
ocyxjeHue KynbTa TuayHocTH CtanuHa. «OTTenenby» B JyXOBHOM cdepe.

OkoHOMuYeckue pedopmbl cepeauHbl 60-X TOJ0B, NPUYMHBI HX HE3aBEPUICHHOCTH.
«l"ocynmapctBo OmaromenctBusi». IV u V PecnyOnuka Bo @panmuu. O6pazoBanue u Pa3Burtue
OPI'. «OkxoHomMuueckoe uyno» SAnonuun. Pacman konoHuanbHOM cuctembl. HeokoHcepBaTu3m
BenukoOputanuu. Pelironomuka B CIIIA.

Hapactanue Kpu3uCHBIX SIBJI€HUH B coBeTCKOM obuiectBe B 70-e — cepenuHe 80-X roJoB.
Hogas Koncturynus CCCP. Konuenuus «pa3sutoro conuanusmay. Buemnss nonurtuka CCCP B
koHIle 60-x Hauase 80-X IT.: OT Pa3pAIKU K 0OOCTPEHHUIO MEXTYHAPOJHONH 0OCTaHOBKH.

«[lepecTpoiika»: CyIIHOCTb, 1I€JIM, 3a7a4d, OCHOBHBIE dTanbl, pe3ynbrathl. Pacmag CCCP.
O6pazoBanue CHI'.

CraHoBiIeHHE HOBOHM poccuiickoil rocynapctBeHHOCTH (¢ 1991- mo HacTosiee Bpems).
JIuGepanbHasi KOHLEIUS pOCCUICKUX pedopM: epexoa K peIHKY, (hopMUpOBaHHUE IPakKIaHCKOTO
oOmecTBa 1 mpaBoBoro rocynapctsa. «lllokoBas Tepanus» sSkoHOMUYeCKuX pedopm B Havaire 90-
x rogoB. Koncturymus Poccuiickoit ®enepanuu 1993r. MexHanMOHaJIBHBIE OTHOLICHMS.
[Tonutnyeckue mapTuu U oOIIEeCTBEHHBIE NBUXEeHHUS Poccun Ha coBpemeHHOM sTane. Poccust Ha
IyTH MojepHu3auuu. Poccust B cucteMe MUpOBOI SKOHOMUKH M MEKIYHAapOIHBIX cBsA3eil. HoBble
TFEONOJIMTUYECKOE pEaTud B MHUPE M UX BIMSHHE Ha BHENIHIOK MOJMUTUKY Poccuiickoi
denepanuu.

4. O0beM y4eOHOH JUCIHIINHBI.

. O0bem TMCHHUIIIMHBI
Bup yueOHoit paboThbl

3E | Akaa. 4. | AcTp.u.
OO0masi TPy10€eMKOCTh 1M CHUILIHHbBI 4 144 108
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHITHUSL: 1,3 48 36
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B TOM 4HucJIe B (pOpMe NPAKTHYECKOM MOAr0TOBKH

(npu nanuuuu) ) i )
Jlexun 0,9 32 24
B TOM 4HCJIe B (hOpME MPAKTUIECCKON TOJITOTOBKH - - -
[IpakTuueckue 3anstus (I113) 0,4 16 12
B TOM 4HCJIe B (hOpMEe MPAKTUIECKON TOJITOTOBKH - - -
CamocrosiTesibHas padora 1,7 60 45
KoHnTakTHas camocTosiTelbHas paboTa 17

CamocTosTenbHOE H3YUYCHHUE Pa3IeTIOB JUCIIUILUIHHBI ’ 60 45
Bua koHTpoJIs:

9K3aMeH 1 36 27
KoHTtakTHas paboTa — MpoOMEXyTOYHAS aTTECTAIIHS 1 0,4 0,3
[ToaroroBka K 9K3aMeHY. 35,6 26,7
Buj nTOroBoro KOHTpoJIs: OK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«IIpaBoBenenmne»

1. Heab TUCHUIIMHBI — OBJIAJICHIEC OCHOBAMH TPABOBBIX 3HAHUH; (POpMHpPOBAHKE OCHOB
MIPABOBOM KYJIBTYPhI ¥ IPABOMEPHOTO MOBEJICHHS TPaXIaHUHA CTPAHBI.

2. B pe3yJbTare n3yueHus JUCHUIJIUHBI 00yYAIOMIMIACS 10JKEH:

O6nanath cneayOUMMI KOMIIETCHIUSAMU U UHAUKATOPAMU UX TOCTHXKEHUS:

VK-2.2; VK-11.1; YK-11.2; YK-11.3

3namo:

OCHOBBI POCCHUHCKOW IPAaBOBOM CHUCTEMBI M POCCHUHCKOIO 3aKOHOJATENIbCTBA,
OCHOBBI ~ OpraHu3alMd ¥  (QYHKIMOHUPOBaHMUA  CyA€OHBIX U  MHBIX
IIPaBONPUMEHUTENBHBIX U IIPABOOXPAHUTEIIBHBIX OPTaHOB;

IPaBOBblE U HPABCTBEHHO-3THYECKHE HOPMBI B cdepe MpodheccuoHaIbHON
JIEATEIbHOCTH;
IPaBOBbIE HOPMBI, PETYJIUPYIOIINE OTHOLIICHUE YEJIOBEKA K YEJIOBEKY, OOIIECTBY,

OKpYKarollei cpere;
npaBa ¥ 00s13aHHOCTH T'PakJaHUHA;

OCHOBBI TPYJIOBOTO 3aKOHO/IaTEIIbCTBA;

OCHOBBI XO351CTBEHHOIO I1PaBa;

OCHOBHBIE HAIIPABJICHNs aHTUKOPPYNIIMOHHON JEATENbHOCTH B PO

Ymemes:

HCIIOJIb30BaTh 3THUYECKHE M IPABOBbIE HOPMBI, PETYIUPYIOLIUE OTHOIIECHUE
YyeJloBeKa K 4YeJIOBEeKY, OOIIECTBY, OKpY’KalolIeil cpene, UCMOIb30BaTh MpaBa U
CBOOO/IBI YETIOBEKA U TPaKIaHKUHA NP pa3padOTKe COLUAIBHBIX MPOEKTOB;
UCIIONIb30BaTh M COCTaBISATh HOPMATHUBHBIE W IPABOBbIE JOKYMEHTHI,
OTHOcAIIMEeCS K  NpOopECCHOHATBHONW  JNEATENIBHOCTH,  IMpeIlpUHUMATD
HE00XO0IUMBbIE MEPHI K BOCCTAHOBJIEHUIO HAPYILIEHHBIX IPaB;

pear30BbIBATh MIPaBa U CBOOO/IBI UEIOBEKa U Ipa)</IaHuHa B Pa3IMUHbIX cepax

KHU3HCACATCIIBHOCTH.

Bnaoemo:

HaBbIKaMU ITPUMCHCHUA 3aKOHOAATCIIbCTBA IMTPHU PCHICHU N NPAKTHYCCKUX 3a/1a4.

3 KpaTkoe coaep:kaHue JUCHUNIHHBI

Pazoen 1. Ocnoswvt meopuu cocyoapcmea u npasa
1. OcHoBBI TEOpUM rocygapcTaa

2. OcCHOBBI TEOpHH TIPaBa

Paszoen 2. Ompacau nybruunozo npasa

1. OcHOBBI KOHCTUTYLIMOHHOI'O ITpaBa
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OCHOBBI aIMMHUCTPATUBHOTO MTpaBa
OCHOBBI yroJIOBHOTO ITpaBa
Koppymnuus kak counaibHOE U MPAaBOBOE SBJICHUE B COBPEMEHHOM OOIIECTBE
OCHOBBI IKOJIOTUYECKOTO IpaBa
HopmaTtuBHOe mpaBoBOe perynupoBaHHe 3amuThl HHPopMmaiuu. [IpaBoBbie OCHOBBHI
3aIIUTHI TOCYAAPCTBEHHOM TaliHbI
Pazoen 3. Ompacau wacmnozo npasa
['paskgaHcKo€e MpaBo: OCHOBHBIE MOJIOKEHUS 00IIeH JacTu.
ABTOpPCKOE U TATEHTHOE MPaBO U MPaBOBas 3aIlIUTa PE3YyIbTATOB UHTEIIEKTYaIbHOM.
OCHOBBI X03SIICTBEHHOTO (MPEITPUHUMATEIHCKOT0) IIpaBa.
OCHOBBI CEMENHOTO IIpaBa
OCHOBBI TPYOBOIO IpaBa
Pa3aeﬂ 4. Ocobennocmu npagsogo2o pe2yiuposanus npogheccuoOHaAIbHOU 0esimelbHOCU 8
OMOENbHBIX OMPACTAX XUMULECKOU NPOMbBIULTEHHOCTU
1. OcHoBbl  HalMOHAJIBHOW  O€30MACHOCTH, TOCYJApCTBEHHON  MOJUTUKU U
3aKOHOJATENbLCTBO B oOiacTu  oOecreyeHus  sIepHOM M pagualMOHHOM

S

GAwN e

0€30I1aCHOCTH.
2. OCOOCHHOCTH TIPAaBOBOTO DETYJIHPOBAHUSA Tpyda pPaOOTHUKOB XHMHUYECKOMH
HPOMBIIUICHHOCTH.

3. HopmaTtuBHO-mpaBoBasi 0a3za peryqupOBaHHS XUMHUYECKOM M HEPTEXMMHUYECKOH
otpaciu B Poccun.
O0111ee KOJIMYECTBO pa3aeiioB 4.
4. O0beM y4eOHO THCIUNIHHBI.

O0beM TUCUMILTUHBI
Bup yueOHoit padoThbl

3E | Akag. 4. | AcTp.4.
O0mas TpyA0eMKOCTb 1Y CHUILTTHHbI 3 108 81
KonrakTHasi pa6oTa — ayJuTOPHBIE 3aHATHSL: 0,9 32 24
Jlexuun 0,45 16 12
[TpakTnueckue 3anstus (I113) 0,45 16 12
CamocrosiTesibHas padora 2,22 76 57
KoHTakTHas camocTosTelbHas paboTa 0,2 0,15

2,22
CaMoCTOsATeIbHOE U3YYCHHE PA3/ICIIOB TUCITUTUTHHBI 75,8 56,85
Buja xkoHTpoJs: 3ayer

AHHOTaNuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Puiocopusn»

1. Hear aucuuniuebl «dunocopus» — chopMUpOBaTh y CTYAECHTOB KOMIUIEKCHOE
MIpe/ICTaBJIeHUEe O pOJM U MecTe Quiocopuu B cHUCTEME TyMaHUTApHBIX, COLMAIbHBIX H
€CTECTBEHHBIX HAyK, MO3HAKOMHUTH UX C OCHOBaMH (PHIOCO(CKOro 3HAHUS, HEOOXOAUMBIMH ISt
peHIeHI/ISI TeOpeTI/I'-IeCKHX 158 HpaKTI/I‘-IeCKI/IX 3aaa4.

2. B pe3yJbTare n3yyeHHus JUCHUIIUHBI 00Y4YAIOMIMIiCS 10JIKEeH:

O06nanath cIeAyOIMMMI KOMIIETEHIIUSAMH U HHIUKATOPAMHU WX JTOCTHKEHUS |

VK-5.1, YK-5.2, YK-5.3;

3HaTb: OCHOBHOE COJepXaHHe TJaBHBIX (UIOCOPCKUX IIKOJ U HalpaBlICHUH,
MPEICTAaBUTENeH OSTUX IIKOJN, CBS3b W pa3nuuue ux QuIocopckux uaei, cBsI3b HCTOPUKO-
dbumocoPpckux KOHIEMITUH C COBPEMEHHBIMH IpoOJeMaMy WHAWMBUIYAIbHOW M OOIIECTBEHHOM
JKU3HU,

yMeTh: TIOHUMaTh H  aHaJU3UPOBATh  MHUPOBO33PEHYECKHE, COLUAIBHBIE W
WHIMBUYAJIbHBIE TIPOOJIEMbl COBPEMEHHOM KM3HU; TPAMOTHO BECTH JHCKYCCHIO, aHAIN3UPOBAThH
OCOOEHHOCTH MEXKYJIbTYPHOTO B3aUMOJCHCTBHUSA, OOYCJIOBJIICHHBIC pPa3IMUYUEM OTHUYCCKHUX,
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PEIUTHO3HBIX U LIEHHOCTHBIX CHUCTEM, ONHMPAsCh Ha HapaOOTaHHBIH B HCTOpUM (uinocopun
MaTepual; NPUMEHSTh MOJNy4eHHble (uiaocodckre 3HAHUS K PEUICHHI0 MPO(pEeCCHOHATBHBIX
3ajau;

BJIaJeTh: MPEJICTaBICHUAMH O (pruocouu Kak HaAyKe ¥ CUCTEME IIEHHOCTEH, ee MecTe B
CHUCT€ME T'yMaHMTAapHOIO 3HaHUsS; OCHOBaMM (MIOCO(CKOr0 MBIIUICHHS; KaTeropualbHbIM
anmapaToM M3y4aeMoHl IMCLUUIUIMHBL, (pUI0COPCKMMU METOJaMH aHajIH3a Pa3IUYHBIX MPoOIeM,
HaBbIKAMU (PUIOCOPCKON KyJIbTYpbl A BBIPAOOTKH CHUCTEMHOIO, LEJIOCTHOIO B3IUIAJa Ha
JEeWCTBUTENLHOCTh M MECTO XUMHUH U XUMHUYECKOH TEXHOJIOTUH B LIEJIOCTHON KapTHHE MHPA.

3. Kpartkoe cogep:xaHue TUCHMILIHHBI

Beenenue. ®unocodus, ee MPOUCXOXKIESHUE U POJIb B OOIIECTBE.

Pazgea 1. OcHoBHBbIE (uiI0codCcKHE HIKOJIbI.

AnTtnunas  ¢wiocopus  (nmocoxparuku, coductsl, Coxpar, [emoxput, IlmaTown,
Apucrorenb, UIMHUCTHYECKU-pUMCKas Quiocodus). OCHOBHbIE NPOOJIEMbl CpPEIHEBEKOBOM
¢unocopun u snoxu Bozpoxaenus. ®Punocopus Hosoro Bpemenn (XVII — XVIII BB.)
Wneonorus [pocsemenus. Hemenkas knaccuueckas gpunocodus. Pycckas dpunocodpus XIX — XX
BB. OCHOBBI MapKCUCTCKOM (prstocodmn. OCHOBHBIC HANIPABJICHHUS COBPEMEHHOH (rtocodum.

Paznen 2. ®usnocodckue KoHIENUNHA ObITHS U TO3HAHMS.

[Ipobnema ObiTus B ucropuu (unocoduu. I[loHATHS MaTepHaTbHOTO W HJICAIBHOTO.
OcHoBHblEe (uiIocO(pCKUEe HaMpaBlIEHUs: MaTepuaau3sM M ujeanusM. [IpuHuun riaobaibHOTO
3BOJIIOIIMOHM3MA B COBPEMEHHOW HAYYHOM KapTHUHE MUpa.

KoHuenuu npocTpaHcTBa U BpeMEHH B UCTOPUU (GHIIOCO(UU U HAYKH.

[Tpoucxoxaenue coznanus. Poib Tpyzna B IpOMCXOKACHUU CO3HaHUS. MmeamucTuyeckue
U MaTepUalMCTHYecKue KoHuenuuu co3HaHuss. CoszHanume U Mo3r. Co3HaTelpHOE W
6ecco3narenbHoe. Co3HaHue U s13bIK. CO3HAHHME U CAaMOCO3HAHHME.

KoHuenuu TrHOCEOJOrMM B  HUCTOPUU  (QHIOCO(PHH: CEHCYAINW3M, pallMOHAIN3M,
CKENTHIIN3M, arHOCTHUIIM3M, KOHIICTIIIUS BPOKIECHHBIX UACH, anpropu3M. J{HajaeKTHKa MO3HAHUS:
YYBCTBEHHOE U palmoHanibHOe. OCHOBHBIE TEOPUU UCTHHBI.

Pa3nea 3. [IpobJiembl yesnoBeka B pusiocodum.

YenoBek Kak npenMmer (uiaocodckoro aHanuza B ucropuu puiocodpun. Iporcxoxaenue
9eloBeKa: TPUPOJHBIE W COIHUAIBHBIC YCIOBHS aHTPOIIOCOIMOreHe3a. buomorndeckoe u
COLIMAJIbHOE B YesoBeKe. IHIUBUA, MHIUBUAYAIbHOCTh, TUYHOCTb.

CMBICT KHU3HM W TIpeIHa3HauyeHHWe uenoBeka. JKu3Hb, cMepTh, OeccmepTHe. J[BukeHne
HEHACWIMs, €ero posib B coBpeMeHHOM ku3HM. llenn u wnenHoctu. CoOojna BoMM H
OTBETCTBEHHOCTh JINYHOCTH. HpaBCTBEHHBIE, PEITUTHO3HBIE, SCTETUIECKHE IIEHHOCTH.

Paznen 4. ®uitocopus ncropun u odmecTaa

UYenoBek B CUCTEME CONMAIBHBIX CBA3ei. JIMUHOCTH M Macchl, CBOOOa M HEOOXOAUMOCTb.
Qunocodust ucropuu: (opManMoHHAs W UUBWIM3ALMOHHAS KOHIETLUU HCTOPHUUYECKOTO
pasButHs. [IporpeccucTckue © IUKIMYECKHE MOJCTH pa3BUTHs. [To0anbHBIE TPOOIEMBI
coBpeMeHHOcTH. KoHnenus ycToRYMBOro pa3BUTUS U CLIEHAPUH OYIYIIETO.

O6mecTBo 1 ero cTpykrypa. CouunanbHasi, MOJIUTHYECKas U T1yXOBHas cepbl o0IIecTBa.
Konnenuuu rocynapctsa B ucropun puinocodckoit Mpiciau. I'paxkjanckoe o0IIecTBO U MPaBOBOE
TOCYJIapCTBO.

Paznea 5. ®uitocopckne npodaeMbl XHMHH U XMMHYECKOH TE€XHOJIOTHH

Hayunoe u BHeHayuyHoe 3HaHue. CTpyKTypa HAy4HOTO 3HAHHS, €r0 METOAbI U (OPMBI.
Hayunble peBOMIOLMU M CMEHA THUIIOB pallMOHaIbHOCTH. Hayka B COBpeMEHHOM MHpe. DTHKa
HAYKH ¥ OTBETCTBEHHOCThH YYEHOTO.

[Ipobnema cooTHoOmIEHUsT HayKd M TexHUKH. ColuanbHble TMOCIEACTBUS HAYYHO-
TEXHUYECKOr0 Iporpecca. OTHYECKHE M DSKOJIOTMYECKME MMIIEPATUBBl PA3BUTUS HAYKU M
TEXHUKH.

MecTo XuMHM B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas MpoOjeMa XMMHUU KaK HAyKH U
npousBojacTBa. llenmn u  3amaum  XxuMuueckol — TexHomoruu. Crenuduka = XMMHKO-
TEXHOJIOTUYECKOT0 3HaHUA: (yHIAMEHTAIbHOE U MPUKIATHOE, SMIMPUIECKOE U TEOPETUIECKOE.
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4. O06beM yueOHOM JUCUMIIJIMHBI

Bupl yue6HOM paboTh 3E Axan. 4. Actp. u.
OO0masi Tpy10eMKOCTh AUCIHUIIMHBI 110 Y4eOHOMY 4 144 108
IUIAHY
KonraktHasi pa6ora (KP): 1,33 48 36
Jlexiuu (JIek) 0,89 32 24
[Tpaktrueckue 3ansatus (113) 0,44 16 12
Camocrositesibaas padora (CP): 1,67 60 45
CaMocTosITeIbHOE U3YUEHUE PA3/AETIO0B IUCIUILIMHbI 1,67 60 45
Bua koHnTpoJIs: DK3aMeH
IK3aMeH 1 36 27
KoHTtakTHas paboTa — MpoMeXyTOYHAS aTTECTAIMS 1 0,4 0,3
[ToaroToBKa K 3K3aMeHY 35,6 26,7

AHHOTaNuUA padoyeil MPOrpaMMbl AU CHUNIMHBI
«OCHOBBI JKOHOMHUKH U YIIPABJIeHHs TPOU3BOJACTBOM»

1. Ileap AUCHMIVIMHBI — TIOJIyYEHHE CHUCTEMbl 3HAHUH 00 OSKOHOMHUYECKHX
3aKOHOMEPHOCTSIX  (YHKIIMOHUPOBAHUS  TPOMBINUICHHOTO  IPOU3BOJCTBA B  CHCTEME
HAI[MOHAJLHOW HYKOHOMHUKH, (OPMHPOBAHHE 3KOHOMHYECKOIO MBIIUICHHS W HCIIOJIb30BAHHE
MOJIYYEHHBIX 3HAHUH B IPAKTHYECKOH JIeATEITHHOCTH.

2. B pe3ysibTaTe u3yuyeHUs TUCHHUIIHHBI 00yYAI0OIIHIACS T0/KEH:

Obnadams CIeTYIONTUMU KOMITIETCHIIMSIMU U MHANKATOPAMH UX JOCTHXKCHUS

VK-10.1; YK-10.2; YK-10.3; OIIK-2.2; OIIK-3.1; OIIK-3.2; OIIK-6.1; OIIK-6.2

3namep:

- OCHOBBI DKOHOMHYECKOW KYJIbTYpPbI, B TOM YHcCiie (UHAHCOBOM rPaMOTHOCTH.

Ymemes:

- UCTIOJIH30BATh 3HAHKSI OCHOB SKOHOMHUKH TIPU TPUHATHA 00OCHOBAHHBIX PEIICHUH B
Pa3IUYHBIX 00JACTSIX NeSITEILHOCTH,

- IPUMEHSTH Ha MPAKTUKE 3HAHUS B 00JIACTH MPOESKTHOTO MEHE/DKMEHTA U YITPABIICHHS
MIPOU3BOJICTBOM;

- IPUHUMATh 0OOCHOBAHHBIE C TOUKH 3PEHUS YKOHOMUYECKOH (D PeKTUBHOCTH U
0€30MMacCHOCTH TEXHHYECKHE PEIICHUS TIPY TUTAHUPOBAHUH YKCIIEPUMEHTOB U pa3padoTKe
TEXHOJIOTHH;

- OTIPEIeINIATh MTepeueHb 000PYIOBaHUS Ha MPOU3BOJICTBE U B JIAOOPATOPHH,
obecnieynBaronee 6e3omnacHoe U 3(pPeKTUBHOE MPOU3BOACTBO UM MTPOBEACHUE
IKCIIEPUMEHTOB.

Bnaoemo:

- HaBBIKaMU BbIOOpA YKOHOMHYECKHA 00OCHOBAHHBIX PEIICHUH B Pa3IMIHBIX 00JIACTSIX
JKU3HEICATEIIbHOCTH;

- METOJIaMH TIPOEKTUPOBAHUS TEXHHUECKUX 0OBEKTOB, CUCTEM M TEXHOJIOTHUSCKUAX
MIPOLIECCOB C YU€TOM YKOHOMHYECKHX, SKOJIOTHYECKHX, COLUATBHBIX U APYTUX
OTpaHUYECHUH;

- CUCTEMaTHUYECKUMH 3HAHUSAMU B 00JIACTH TPOCKTHOTO MEHE/PKMEHTA M OCHOB YIIPABIICHHS
ITPOU3BOJICTBOM.

3 Kparkoe coaep:xxanue JTUCUMILIHHbBI

Pa3nea 1. Beenenne. OCHOBbI PHIHOYHOI IKOHOMUKH

Tema 1: DxoHOMUYECKHE TOTPEOHOCTH, OJ1ara U Pecypchl. JKOHOMUYECKUE CUCTEMBI U HX
cymHocTb. OOIIecTBEHHOE NMPOU3BOACTBO U IKOHOMHUYECKHE OTHOILICHMA. [Ipou3BOJCTBEHHBIE
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BO3MOXXHOCTH OOIIECTBa U dKOHOMHUYECKUN BbIOOP. KpuBasi mpon3BOACTBEHHBIX BO3MOXKHOCTEH.
3aKkoH yOBIBaIOLIEH MpeAeabHON MOAe3HOCTH. THIIBI U MOJIEIH SKOHOMUYECKUX CHCTEM. DJIEMEHT
SKOHOMMYECKOI cuctembl. TpaaunronHas 3koHoMHuYecKas cuctema. CoOCTBEHHOCTh: (OpPMBI U
MyTH UX TIPeoOpa3oBaHMUsL.

Tema 2: PeiHOYHBIN MeXaHU3M cripoca U npeioxenus. CoBeplIeHHas U HECOBEPIICHHAS
KOHKypeHIMHU. ToBapHBIN (PIHOYHBIN) THUIT OOIIECTBEHHOTO MPOU3BOACTBA. CYITHOCTD U YCIOBHUS
BO3HUKHOBEHHUS phIHKA. BU/bI pIHKOB U uX cTpykTypa. @yHkuuu peika. ToBap u ero cBoicTsna.
Crnpoc u mnpemiokeHue Ha pblHKe. IIOHSATHE «3IaCTUUHOCTBY. OIJACTUYHOCTH CcHpoca U
MpeaoKeHusi, ToueuHas u ayroBas. CoBepluieHHass ¥ HECOBEpUICHHAs KOHKYpPEHIUH.
Monomnonus. MakcuMu3zanus npruObLTH MOHOMIOTUCTOM. OIUrOnous.

Tema 3: IloHdaTe  HaUMOHAJIBHON  AKOHOMHUKH, OCHOBHBIE  MaKpOIKOHOMHYECKHE
noka3zateinu. [IoHATHS COBOKYITHOTO CIIPOCa U COBOKYITHOTO MPEATIOKEHUS, (PAKTOPHI, BIHUAIOIINE
Ha ux u3MeHeHnus. [lorpebnenus u cOepexkenus. IKoHOMHUECKUN Kpyroobdoport. [IpousBocTso,
oOMmeH u pacnpeznenenue. [lotpedienue, coepexeHne, MHBECTUIIMH TOBAPOB U YCIIYT.

Tema 4: ®unancoBasi cuctemMa U (UHAHCOBas MOJUTHKA oOIecTBa. [ocymapcTBEeHHBIIM
O0JKET U TOCyIapCTBEHHBIN jouT. Hamorn u HanoroBas cuctema.

Pa3pnen 2. JxoHOMHYeCKHE OCHOBBI YIIPABJICHUS NIPOU3BOACTBOM

Tewma 5: Ilpenmnpusitue Kak CyOBEKT PBHIHOYHOTO XO3SHWCTBA. DKOHOMHUYECKHE 3aKOHBI U
OCOOCHHOCTH WX TpOSBICHHS HA MpeanpusTuu. Ponp  chenuanucra XUMHYECKOU
npoMbIUIeHHOCTH. [Ipeanpustue B cuctemMe pplHOYHON SKOHOMUKH. [Ipeanpusitue — kak cyOBeKT
1 00BEKT MpEeANPUHUMATENBCKON ACSITeNbHOCTU. 3aKOHOAAaTebHAs 0a3a mpeanpUHUMATEIbCKOM
JesTeNbHOCTH. HOpMaTHBHO-TIPABOBBIE aKThI, PETIIAMEHTHPYIOLINE ACATEIBHOCTD MPEAIPUITHSI.
Opranu3aliOHHO-TIPaBOBbIe (OPMBI MPEANPUHUMATEIILCKON JEATEIBHOCTH M KPUTEPUH HX
BbIOOpa. PopMBI COOCTBEHHOCTH. BHEUTHSISI 1 BHYTPEHHSS Cpe/ia IPEATPUSITHS.

Tema 6: MarepuanbHo-TeXHHUECKass 0a3a mnpousBojacTBa. ChIppeBas U TOIUIMBHO-
JHepreTudeckas 0a3a XMMHYECKHX TIPOM3BOJACTB. IIpOW3BOICTBEHHas TporpaMMa M|
IIPOM3BO/ICTBEHHAs MOIIHOCTh MpeanpusaTus. KauecTBo U KOHKYpEHTOCHOCOOHOCTh MPOIYKLIUH.
OKoHOMHYEcKoe 000CHOBaHKE BbIOOPA ChIpbs U ToIUIMBaA. PecypcocOepexenne. AnbTepHaTUBHBIE
MCTOYHHUK CBHIpbs M SHeprun. OpraHu3zanus cKiaJcKoro xo3siicTaa.

Tema 7: MarepranbHO-TEXHUYECKUE pecypchl TIPEIIPUSTHSL. OcHOBHBIE
MIPOM3BO/ICTBEHHBIE (POHIBI XMMUYECKUX MPEANPUATHIA: MOHATHE, KIACCUPHUKALMS U CTPYKTYpa.
[lonaTne W CTpyKTypa OCHOBHBIX cpencTtB. OIIEHKa OCHOBHBIX CpeACTB. METOIBl OICHKH
oCcHOBHBIX (hoH10B. [ToKka3aTenu UCIoab30BaHNs OCHOBHBIX MTPOU3BOICTBEHHBIX (hOHI0B. VI3HOC 1
amopTu3ainus OCHOBHBIX (oHmoB. OneHka 3G(EKTUBHOCTH HCIOIB30BAHUS  OCHOBHBIX
MIPOU3BOJICTBEHHBIX (OHAOB. Bocmpous3BoACTBO OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpeaCTBa
MPEINPUATHS: TIOHATHE, COCTaB U CTPYKTypa. Mcrounukn (popMupoBaHusi 00OPOTHBIX CPEICTB.
Ob6opaunBaeMocTh OOOPOTHBIX CpeACTB. MaTepuanbHble 3anachl Ha npeanpustuu. OnpeneneHue
MOTPeOHOCTH B 0OOPOTHBIX CPEJCTBAX.

Tema 8: TpynoBsle pecypchl mpeanpusatus. IlepcoHan mpeanpusiTus U €ro CTPYKTypa.
OCHOBBI OpraHM3aMy TpyAa Ha MPEeanpuATHH. DPPEKTHBHOCTh HMCIIOIB30BAHMS TIEpCOHANA U
pabGouero Bpemenu. IIpomsBoauTenbHOCTH TpyJda M oruiata Tpynaa. OpraHuzainus 3apaboTHOM
mwiatel Ha npennpustid. CocTaB M CTPYKTypa MPOMBIILIEHHO-IPOU3BOJICTBEHHOTO MEpCOHANa.
[Tpon3BOAUTENFHOCTE TPyJa: MOHATHE, MOKA3aTeNd U METOAbl u3MepeHus. MHnuBuayansHas u
OOIIEeCTBEHHAsT  TPOM3BOJAUTEIBHOCTh  Tpyna. Pe3epBel W  (aKTOpbl  TOBBIMICHUS
MPOU3BOIUTENLHOCTH TpyAa. DOPMBI, CUCTEMBI U pa3Mep OIUIATHI TPy/a Ha IPEANPUATHH.

Paszpnen 3. TeXHUKO-9KOHOMHYECKUIT AHAIHU3 HHKEHEPHBIX pelIeHu i

Tema 9: Jloxoas! U pacxo/sl Ha MPOU3BOJICTBO, U pEATU3ANI0 MPOIYKIIMU TPEANPHUITHS.
M3nepxku  TpOW3BOACTBA MPOAYKIMU  (ce0€CTOMMOCTh), TPHOBLIL, PEHTAO0CIBHOCTh U
neHooOpa3oBanue. IloHsTHe 3aTpaThl Ha TPOM3BOJACTBO M PEATM3ALMI0  HPOAYKIHH
(cebectronmocTs). Buasl u 3HaueHue kinaccudukanuu 3arpat. CTpyKTypa 3aTpaT Ha IPOU3BOACTBO
U pean3aluil0 NpOAYKUMH. TEeXHHKO-DKOHOMHUYECKMM aHAJIW3 HWHXKCHEPHBIX PELICHUN.
OcoOeHHocTH pacueTa 3aTpaT Ha MPOU3BOJCTBO M peANH3AlMI0 NPOAYKLUHUHU B KOMILIEKCHBIX
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npousBoacTBax. OCHOBHBbIE NYTH CHIDKCHHS 3aTpaT Ha IPOHM3BOJCTBO NPOIYKIUH. J0X0IbI
npennpusatys. [loHsTre NpUOBLIIN U 10X0/1a PEANPUATHS, METOBI UX pacueTa. PeHTabenbHOCTS,
ee BU/IbI U MeTobI pacyera. [IyTi nmoBbIeHHs NPUOBIIH U PEHTA0EIbHOCTH Ha MPENPHITHSIX.

Tema 10: [lenooOpa3zoBanue M 1LeHOBas MOJHUTHKA. lleHa HAa TPOAYKIUIO M TPUHIUITHI
neHooOpa3oBanus. Buapl nen. CTpykTypa LEHBI, CHCTeMa LeH. B3anMocBs3M LeH U U3AEpIKeK.
IlenoBas nonutuka. Pa3paboTka 1IEHOBOW CTpaTETHH.

Tema 11: duHaHCOBO-KpEIUTHEIC OTHOUICHUS HpeAnpUATHN u cucrema
HasiorooOnoxkenus. IloHsATHE, cOCTaB M CTPyKTypa (UHAHCOB MpeanpusaTus. [IpuHIMIIEL
HasorooOyokeHns. Hanornm u miarexu, yCTaHOBJICHHBIC 3aKOHOJATEIbCTBOM: BUMBI, CTaBKH,
00BEKTHI HAJIOTOO0I0KEHUSI M CPOKH YIIIAThI HAlIora B OFOJIKET.

4. O0béM y4eOHOM JUCHHUILINHBI.

O0beM JUCHUILTUHBI
Buz yuebuoit paborsl 3E Axkan. 4. | AcTtp. u.
OO0masi Tpy10eMKOCTh M CUUILINHBI 3 108 81
KonrakTHas pa6ora - ayiuTOpPHbIE 3aHATHS: 0,89 32 24
Jlexun 0,44 16 12
[TpakTnueckue 3anstus (I13) 0,44 16 12
CamocrosiTesibHas padoTa: 2,11 76 57
KoHTakTHas camocTosTeNnbHas paboTa 0,4 0,3
2,11
CamocTosTeIbHOE U3YUYEHHE Pa3/IeNIoB 75,6 56,7
JUCITUTUTAHBI
Bua uToroBoro KOHTpoJIA: 3ayeT ¢ OLEHKOM

AHHOTanuA padoyeil NPOrpaMMspl JUCHHUILIMHBI
«ConmManbHO-TICUX0JIOTHYeCKHE OCHOBBI PAa3BUTHS JIMYHOCTH
1. Heap aucuumiIuHbl — (QOPMHUPOBAHUE COLMAIBHO OTBETCTBEHHOM JIMYHOCTH,
CIIOCOOHOM K CaMOOpraHM3alli U Pa3BUTHIO, YMEIOIIEH BBICTpAUBaTh U PEAM30BbIBATH CBOIO
KHU3HEHHYIO CTPaTeruio, ClIOCOOHOH yIpaBisTh CBOMM BPEMEHEM B HOBBIX COLMANIBHBIX PEaUsX,
B YCJIOBHSIX HEIPEPHIBHOIO 00pa30BaHusl, yMEIOIIEH OCYIIECTBIATh COLUAIILHOE B3aUMOJEHCTBHE
U PeaJIn30BbIBaTh CBOIO POJIb B KOMaHJIE.
2. B pe3ysibTare u3yuyeHHs TUCHUILIUHBI 00yYAIOIIUICS T0JIKeH
Ob6nanath caenyromUMI KOMIIETEHIIUSAMHU U UHAUKATOPAMH UX JTOCTH)KEHUS:
VK-3.1; YK-3.2; YK-3.3; YK-3.4; YK-3.5; YK-6.1; YK-6.2; YK-6.3; YK-9.1; YK-9.2; YK-9.3
3uamo:
— CYIIHOCTh MpOOJIEM OpraHu3alii U CaMOOPTraHU3alMM JIMYHOCTH, €€ TMOBEIEHUS B
TpyIIIe B YCIOBUSIX COBPEMEHHOT0 OOIIIECTBA M HEMPEPHIBHOTO 00pa30BaHus;
— METOJbl CaMOOPTaHM3allMM W Pa3BUTHUSA JUYHOCTH, BBICTPAWBAHUS U peaU3aliU
TPAEKTOPUU CAMOPA3BUTHS, BBIPAOOTKHU LIEJETONIaraHusi ¥ MOTHBAIMOHHBIX YCTAHOBOK,
pa3BUTHS KOMMYHHMKATHUBHBIX CIIOCOOHOCTEN U TIOBEJICHUS B TPYIIIIE;
— OOLIYI0 KOHLENIIMIO TEXHOJOTHI OpraHn3allii BpeMEHHU U MOBBIIIeHNUS 3(pPeKTUBHOCTH
€ro MCIOIb30BaHMS;
— METOJUKU HM3y4YCHHS COLUAIBHO-TICUXOJIOTUYECKUX SIBICHUH B cdepe ympaBieHHS U
CaMOYIPABIICHUS JINYHOCTH, TPYIIIIbI, OpraHU3al1H.
Ymemo:
— IJIJAHUPOBATh U PelIaTh 33Jjau JIMYHOCTHOTO U MPO(ECCUOHATBHOTO PAa3BUTHS;
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— aH&JIN3MPOBATh CBOM BO3MOKHOCTM U OrPAaHMYEHMs, HCIOJIB30BaTh METOJbI
CaMO/IMarHOCTUKH, CAMOIIO3HAHUS, CAMOPETYJISIIUN U CAMOBOCIIUTAHHUS;
— YCTaHaBIMBAaTh C KoJuleraMu (OZHOIPYNIIHMKaMM) OTHOILLEHHsS, XapaKTepU3YHOIIUEecs
3G PEKTUBHBIM YPOBHEM OOLICHHUS;
— TBOPYECKM IPUMEHATh B PEILICHUH NPAKTUYECKUX 3a/7ad MHCTPYMEHTBHI TEXHOJIOTUMH
OpraHU3ali BPEMEHHU U MOBBIICHUS YPPEKTUBHOCTH €r0 UCIIOIB30BAHMUS.
Bnaoemw:
— COUMAIBHBIMA U TICUXOJIOTUYECKUMHU TEXHOJOTHSMH CaMOOPraHW3allMd W Pa3BUTHS
JIMYHOCTH, BHICTPAUBAHUS U peau3allii TPAEKTOPUU CAMOPA3BUTHS;
— HHCTPYMEHTAaMM OINTHUMH3AIMM HCIIOJIB30BaHUA BPEMEHHM, HABBIKAMHU IIJIAHWUPOBAHUS
JIMYHOTO U Y4eOHOIr0 BpeMEHH, HaBbIKaMU caM0o00pa30BaHus;
— TEOPETUYECKHMH U TPAKTUYECKUMH HaBBIKAMH MPEOYNPEKACHUS U Pa3pelieHust
BHYTPUJIMYHOCTHBIX U IPYIIOBBIX KOH(IUKTOB;
— crmoco0aMM MOTHBALlMM WICHOB KOJUIEKTHBA K JIMYHOCTHOMY M TNPO(ecCHOHATBHOMY
pa3BUTHIO;
— CIOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIIEHUIO B KOMaHIE, PEQIIEKCHH CBOETO
MOBEJCHMS U JINJCPCKUMH KaueCTBAMHU.
3 KpaTkoe coaepixanue TUCHUNIHHBI
Pasoen 1. Obwecmeo. nosvie ycnogus u pakmopel pazeumus TUYHOCMU
1.CoBpemeHHOE 0OIIECTBO B YCIOBHUSX IIIO0ATH3AIMKA U HHOOPMATH3AIHH.
2.ConuanbHble IPOLECChI
3.MlHCTUTYTHI cCOLMANN3ALUN JINYHOCTH
4 Nuctutyt 0OpazoBaHus
5.ConuanbHasi 3HAYMMOCTb IPOPECCUN.
6.«Most mpoheccrst B COBpEMEHHOM POCCHIICKOM OOIIIECTBE
Pasoen 2. Jluunocmo. Coyuanvuvie u ncuxoiocuieckue mexnorocuu Camoopeanu3ayu u
camopaseumusl
1.Ilcuxonorust TMYHOCTH
2.Ctpareruu pa3BUTHUS M CAMOPA3BUTHS JTHYHOCTH
3.CaMmoopraHu3anys U caMopeann3anus JHIYHOCTH
4.JIM9HOCTh B CHCTEME HEMPEPBIBHOTO 00pa30BaHMSI
S5.Ilenenonaranue B JUYHOCTHOM U HpO(ECCHOHATBLHOM  pa3BUTHM. llpakTukym
«[TocTpoeHue kapbepbl».
Pasoen 3. I'pynna. Coyuanvhvle u ncuxono2uyeckue mexHoi02uu 2pynnogo2o noseoeHus u
Juoepcmeda
1. Komnextus u ero popmupoBanue. [Ipaktukym «Ilcuxomnorus oOmeHus»
2. Crunum pykoBojcTBa u smaepctsa. [lpaktukym «KomannoobOpasoBanue. JlnmepcTBo»
3. IpakTtuxkym «YnpaBieHne KOH(QIUKTHBIMU CUTYAIIUSIMH B KOJIJICKTHBE)»
4. TlpaktukyMm «MOTHBBI TUYHOCTHOTO POCTa»
5. ConmanbHO-TICUXOJIOTHYECKOe oOecreueHue yrpaBieHHs: KOJIeKTUBOM. [IpakTukym
«HMcKyccTBO ypaBisiTh COO0M»
O011ee KOMUYECTBO pa3aesioB 3.
4 O0beM yueOHO# JUCUMIIJIMHBI

. O0BbeM AU CHHUIIIUHBL
Bup yueOHoit padoTbl

3E | Akaa. 4. | AcTp.u.
O0mas TpPyA0eMKOCTh JMCIHILIHHbI 2 72 o4
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 0,88 32,0 24
Jlexun 0,44 16,0 12
[Tpaktuueckue 3ausatus (113) 0,44 16,0 12
CamocrosiTejibHasi padoTa 1,11 40 30
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KoHTtakTHas camocTosiTenbHas paboTa 111 0,2 0,15
CaMocCTOATEIbHOE U3YYEHUE PA3eiOB JUCIUIUIMHEL | 39,8 29,85
Buj koHTpoJIsi: 3auer

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHILIMHBI
«O01mas 1 HeOpraHuyecKasi XUMM D)

1 Ieab AUCHUIUIMHBI — TPUOOpPETCHHE 3HAHWUN W KOMIIETEHIWH, (OpMUPOBaHUE
COBpPEMEHHBIX MPECTaBICHUN B 00JaCTH TEOPETUUECKUX OCHOB XMMHUU U XUMUHU SJIEMEHTOB.

2 B pe3yabTaTe H3y4eHUs! AUCHUILINHBI 00y4aIOLIUIICH JOJI/KEH:

Obnadoams cleayomUMy KOMIETEHIUSAMH U UHAUKATOPAMH UX JTOCTUKCHUS:

VYK-1.1; VK-1.2; YK-1.3; OIIK-1.1; OIIK-1.2; OIIK-4.2; OIIK-4.3; OIIK-4.4.

3namop:

— 3JIEKTPOHHOE CTPOEHHUE aTOMOB U MOJIEKYJI;

— OCHOBBI TEOPUU XUMHYECKOW CBSI3U B COEIMHEHUSIX PA3HBIX TUIIOB, CTPOCHHUE BEILIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUY;

— OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XMMHUYECKHX IPOLIECCOB M XAPAKTEPUCTUKHU
PAaBHOBECHOI'O COCTOSIHUS;

— METO/Ibl ONMCAHUS XMMHUECKUX PAaBHOBECUH B PaCTBOPAX 3JIEKTPOIUTOB;

— CTPOEHHE U CBOWCTBA KOOPAMHAMOHHBIX COETMHEHMUIA;

— IOJTyYEHHUE, XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPraHUYECKUX BEILECTB.

Ymems:

— BBIIOJIHATh OCHOBHBIE XUMHYECKHE OIEpallid, OIpPENEIsITh TEPMOJUHAMHYECKHE
XapaKTEPUCTUKUA XUMUYECKUX PEAKLIUN U PABHOBECHbIE KOHIIEHTPALIMH BEIIECTB;

— HCIOJB30BaTh OCHOBHBIE XWMHYECKHE 3aKOHBI, TEPMOIMHAMMUYECKHE CIIpaBOYHbBIE
JaHHBIE IS pelIeHUs MPOoPEeCCHOHANBHBIX 3a/1a4;

— MPOTHO3UPOBATh BIUSHUE PA3IUYHBIX (DAKTOPOB HAa pPaBHOBECHE B XHMHUYECKUX
peaKIusx.

Bnaoemu:

— TEOPETUYECKUMHM METOJaMU OMNHUCAHUsl CTPOCHHUSI M CBOWCTB MPOCTBIX U CIOXHBIX
BELIECTB HAa OCHOBE 3JIEKTPOHHOI'O CTPOEHUS UX aTOMOB U MOJIOXKEHHS B IEPUOANYECKON CUCTEME
XUMHUYECKUX HJIEMEHTOB;

— OCHOBHBIMU HaBbIKaMU pa0OThI B XUMUYECKOW J1a0opaTopuu;

— DKCIIEPUMEHTAIBHBIMU METOJaMH OINpPEACNEHUS HEKOTOPBhIX (PU3UKO-XUMHUYECKUX
CBOWCTB HEOPTAHUYECKUX COCTMHEHUN.

3 KpaTkoe coaep:kaHue JUCHUNIHHBI

Paszoen 1. TlpuHIunbBl XUMHH

1.1 Crpoenue aToma.

BonHoBbeie cBolicTBa MarepuaidbHbIX 00BEKTOB. YpaBHeHue ne bpoinsa. CooTHorieHue
HeornpeneneHHoctei ['elizen6epra. [lonsTHe 0 kBaHTOBOW MexaHHKe U ypaBHeHuu Llpeaunrepa.

1.2 Tlepronueckuii 3aKOH U IEPUOINYECKAS CHCTEMA.

CoBpemenHas (GopMyTUpoBKa NMEPUOANYECKOro 3akoHa. [lepuonnyeckas cucrema u ee CBs3b CO
CTPOCHHEM aTOMOB. 3allOJIHEHHE DJIEKTPOHHBIX CJIOEB M 000JI0YEK aTOMOB B IMEPHOJUYECKON
cucrteme anieMmenToB /(.M. Menpeneena.

1.3 OKuCIUTENBHO-BOCCTAHOBUTEIIHHBIE MTPOLIECCHI.

Crenenn okucineHus. BakHelmme OKUCIMTENM M BOCCTAHOBUTENM. BaxHeWline cXeMsl
MIPEBPALICHHS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.
1.4. Xumnueckas CBs3b U CTPOEHUE MOJIEKYIL.
KoBasieHTHast CBA3b, OCHOBHBIE IOJIOXKEHHUS METOJAa BAJECHTHBIX CBsA3ell. PaccMoTpeHune cxem
NEPEeKpPBhIBAaHUS aTOMHBIX OpOHUTajel mpu 0O0pa3oBaHUM CBs3el B Mosekynax. [ 'uOpunmzanus
BOJTHOBBIX (hyHKIHI. OCHOBHBIC TMOJIOKEHUS METOoAa MOJEKYIsIpHBIX opbutaneit (MO JIKAO).
Merox [I'mmmecnu. OOmme cBeAeHUS O KOMIUIGKCHBIX COCOUHEHHUSAX, HUX CTPOCHHE.
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MexMonekyisipHas U BHYTPUMOJIEKYJIIpHAasl BOJOPOAHAs CBA3b. MlOHHAs CBsI3b Kak MpEAesIbHBIN
Cllydail KOBaJIEHTHOW cBsi3u. OOLIMEe NpPEICTaBIECHUS O MEXMOJEKYJISIPHOM B3aUMOJEHCTBUU!
OPUEHTALIMOHHOE, UHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aMMOICHCTBHS.

1.5. IloHsiTHE O XUMHUUYECKOI TEPMOIUHAMUKE.

Tepmonunamuyeckue GYHKIUM COCTOSHUA (XapakTepuctuueckue GyHKIuu). BHyTpeHHss
SHEPIus W SHTANBIUS, UX (PU3HUECKUI cMBbICT. TEepMOXUMHS M TEPMOXUMHUYECKUE YpaBHEHHUS.
3akon ['ecca u cneactBus u3 Hero. [loHarue 06 »HTponuu, aOCOMIOTHAS SHTPOIHUS U CTPOCHHE
BeulecTBa. VI3MeHeHNe SHTPOIMH B pa3IMYHbIX [IpOLEccax.

1.6. [ToHsITHE O XUMUYECKOM KHHETHKE. XMMUYECKOE PaBHOBECHE.

OnHocranuiiHble W CIIOKHBIE peaKIuU. 3aKkoH JedcTByromux Macc. KoHcTanTa ckopoctu
peakuuu. MOJIEKyIsIpHOCTh W MOPSAOK pEakUHH. 3aBUCUMOCTb CKOPOCTH PpPEAaKUUU OT
TEMIIepaTyphl; SHTAIbIINA aKTUBALMK. [ OMOTE€HHBIN U T€TEPOTreHHbIN KaTalln3.

HctnHHOE M Kaxylieecs: paBHOBecHs. KoHcTaHTa XuMHueckoro paBHoBecus. CMeleHune
XUMHYECKOT0 paBHOBecus, npuHuui Jle-llarense — bpayna.

Oueprusa ['ub6ca, ee cBsi3b ¢ SHTponueil U SHTanbnued. OU3NUECKUN CMBICI IHEPIUU
I'n66ca. DHTponuitHBIA W SHTANBNUHHBIN (akTopel mporecca. Cesazp AG®. ¢ KOHCTAaHTOH
paBHOBECHS.

1.7. PactBopsl. PaBHOBECHSI B pacTBOpax.

[Tpoueccrl,  compoBOXAaOIIME  OOpa3oBaHME  KHUAKUX  HCTHHHBIX  PacTBOPOB
HEJIEKTPOJIUTOB M DJIEKTPOJIUTOB. ACCOLMHMPOBAHHBIE M HEACCOLMUPOBAHHBIE 3JIEKTPOJIMTHI.
Crenenp auccounanuu. KoHcranTta nucconumanuu. PaBHOBecMe B cUCTEME, COCTOSLIEH U3
HACBILLIEHHOTO0 PacTBOpa MaJlOpacCTBOPUMOIO 3JIEKTPOJIMTa M €ro KpucramwioB. PaBHoBecue B
pacTBOpax KOMIUIEKCHBIX COEIMHEHMI. PaBHOBecue nuccouuanuy BOJAbl, HOHHOE IIPOU3BEICHUE
BOJIbI ¥ €r0 3aBUCUMOCTb OT Temmneparypsl. lllkana pH. ['maponus comnen.

Pasoen 2. Heopranuyeckast XUMHs

2.1. Xumus s-37eMeHTOB. 2.2. XuMus p- 2J€MEHTOB.

Bonopon-nepBblii 371€MEHT NEPUOAMYECKON CHCTEMBI, €r0 JIBOMCTBEHHOE IIOJIOKEHUE.
Onementsl 1-2 u 13-18 rpynn nepuoanyeckoil cUCTeMbl. 3aKOHOMEPHOCTH B W3MEHEHUU
JIEKTPOHHBIX KOH(UTypaluii, BEIUYMH PpPAAUYCOB, HIEKTPOOTPHULATEIILHOCTH M 3HEPrUH
MOHM3AIMN aTOMOB. TUNHMUYHBIE CTENIEHU OKUCIEHMs. XMMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH B CTPOEHHMM M CBOMCTBAX OCHOBHBIX THUIIOB COEOUHEHHMM, WX IIOJIy4YECHHE.
[IpupoaHble coeAMHEHUS], TOJTyUYEHUE U IPUMEHEHHE.

2.3. Xumus d-anemeHToB. 2.4. Xumus f- 3J1eMEeHTOB.

OneMeHTbl 3—12 rpymnn NEepPHOIUYECKON CHUCTEMBl. 3aKOHOMEPHOCTH B H3MEHEHHH
JIEKTPOHHBIX KOH(UTYpaIii, BEIUYHH PaJlycoB, SHEPIMU MOHU3ALMH, XapaKTEPHBIX CTEHNEHEH
OKHUCJIEHUS, KOOpPAMHALIMOHHBIX YHced aroMoB. [IpupoaHble CcOeqUHEHUs, TMOJIYy4YeHHEe U
CoIocTaBiIeHue (PU3MUECKUX M XMMHUYECKHUX CBOMCTB MpOCTHIX BemlecTB. CTpoeHUE W CBOMCTBA
OCHOBHBIX TUIIOB coeauueHnii. OcobeHHocTH f- 2J1IEMEHTOB.

4. O6beM yueOHOM TUCIUTITHHBI

Beero . Cemectp 5
Bup y4yedHoii padoThl
3E Axan. 3E Axaj. 3F Axan.
q. q, q,

OO01Iast TPYA0EMKOCTH TUCHHILTHHBI 12 432 6 216 6 216
KonrakTHasi pa6oTa — ayAuTOpPHBIE 6,2 224 356 128 267 9%
3aHSATHS: 3 ' ’
Texm BT 64 og| 32 |089| 32
[TpakTuueckue 3ansatus (I13) 0,8

9 32 0,89 32 - -
JIaboparopusie paboTs (JIP) 3,5 128 1,78 64 1,78 64
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6
CamocrosiTejibHas padoTa 3,7
7 136 1,44 52 2,33 84
KonTaktHas camocrositenbHas pabota 37 - - -
CaMOCTOSTEIIbHOE U3YUEHHE PA3IeIIOB : 1,44 2,33
YHCHHE a3l 7 136 52 84
JTIACIATUINHEI
Buabl koHTpOJIA:
DK3aMeH 2 72 1 36 1 36
KonTakTHas paboTa — mpoOMeKyTOUHAS 08 04 04
aTTecTauus 2 ’ 1 ' 1 ’
[ToxroroBka K SK3aMeHy 71,2 35,6 35,6
Bua uTOroBoro KOHTpoJIA: IK3aMeH IK3aMeH
Beero Cemectp
. 1 2
Buj y4eOHoii padoThI A Actp Actp
CTp. Tp. Tp.
3E " 3E . 3E "
O01ast TPyA0eMKOCTb JUCHHILIHHBI 12 324 6 162 6 162
KonraktHasi paboTa- ayiuTopHbIe 6,2 168 356 9% 2 67 79
3aAHATHA: 3 ' '
Tlexuun B8 08| 24 |08 24
[Mpaktuueckue 3ansaTus (I13) 0,8 i i
9 24 0,89 24
JIaboparopusie padboTs (JIP) 3,5
5 96 1,78 48 1,78 48
CamocrosiTesibHas padora 3,7
F 102 1,44 39 2,33 63
KonTtakTHas camocrosiTenbHas pabota 37 - - -
CaMoCTOSTEIbHOE U3YUYEHHE Pa3/IeNIOB ’ 1,44 2,33
YHCHHE pasit 7 102 39 63
IACIIATUINHEL
Buabl konTpoJIA:
IK3aMeH 2 54 1 27 1 27
KonTtakTHas paboTa — mpoMexyTouHast 06 03 03
aTTecTarusI 2 ’ 1 ' 1 ’
[ToaroroBka k 3K3aMeHy 53,4 26,7 26,7
Buja nToroBoro KOHTpoOJIs: IK3aMeH IK3aMeH

AHHOTanugA padoyeil NPOrpaMmMbl AU CHUNIMHBI
«Oprannyeckass XMMHD)

1 eab AUCHUIUIMHBI — NPUOOPETEHNUE CTYIEHTAMU 3HAHUM O CTPOCHHUU OPraHUYECKHX
COCIMHEHUM, OCHOBHBIX XUMUYECKUX CBOMCTBAX PA3JIMYHBIX KJIACCOB OPraHMYECKUX COCIUHEHUN
U METOJIaX UX MOJyYeHHs, KaK IPOMBIIIJICHHBIX, TaK U JJAOOPATOPHBIX.

2 B pesyabTaTe H3y4eHUs] AUCHUILINHBI 00y4aIOIUICH 0JI/KEH:

Obnadams cneayroIUMU KOMIIETEHIUSAMYI U UHAUKATOPAMH UX JOCTHXKEHUS:

VYK-1.1; VK-1.2; YK-1.3; OIIK-1.1; OIIK-1.2; OIIK-4.2; OIIK-4.3; OIIK-4.4

3uamop:
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— TEOPETHUYECKHE OCHOBBI CTPOCHHMS W CBOMCTB pa3IUYHBIX KJIACCOB OPTraHUYECKUX
COCIMHECHU;

— CrHocoObl MOJIyYEHHMs] M XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHUYECKHUX
COCIIMHECHH;

— OCHOBHBIE MEXAHU3MBbI IPOTEKAHUSI OPraHUYECKUX PEAKLINN;

Ymems:

— IPUMEHATHh TEOPETUYECKUE 3HAHUA JUIsl CUHTE3a OPIaHUYECKUX COCOUHEHMM Pa3IM4HbIX
KJIACCOB;

— QHAJIM3UPOBATh U IIPEJICKA3BIBATH PEAKIIMOHHBIE CBOMCTBA OPTaHUYECKUX COCIUHEHUN;

— COCTaBJISITh CXEMbI CUHTE3a OPIraHUUYECKUX COESAMHEHUM, 3aJaHHOI'O CTPOCHMUS;

Bnaoemw:

— OCHOBaMH HOMEHKJIATYPhl ¥ KJIACCH(PHUKAIIMN OPTaHUYECKUX COCTUHECHUH;

— OCHOBHBIMU T€OPETUYECKUMH IIPENCTABICHUAMHU B OPraHUYECKONU XUMMUH;

— HaBbIKaMH 000CHOBAHMSI PAIIMOHAIBLHBIX CIIOCOOOB MOTYUEHHSI OPTAaHUYECKHIX BEIIECTB.

3. KpaTkoe coep:kaHue M CHUIIINHBI

Pazoen 1. Teopus xumuueckoco cmpoenusi u yene6o00opoosl (VB). Apomamuueckue
CcoeOuHeHUs.

1. Ilpupona xuMu4ecKoM CBSA3U

[Ipupona koBaneHtHou cBsA3u. Dopmynbl  Jlprouca. DopmanbHblii  3apsaxn.  Teopus
rudpuanzanuu AO. Teopus oTTankuBaHuUs 3JEKTPOHHBIX Nap BaleHTHOM obonouku (ODIIBO) u
dbopma Mosekyl. ATOMHO-OpOMTaimbHBbIE MojaenH. llodsipHOCT  KOBaJEHTHOW  CBS3M.
WupykTuBHBIA 3QdexT 3amectuteneidl. Jlenmokann3oBaHHash KOBAJEHTHAs CBS3b, YCIOBHSA
nenokanusauuu. Conpspkenue. Pe3oHaHcHble CcTpykTyphl. Ceepxconpsbkenue. Ilonmstue o
MEXaHU3Me XUMHUYecKoW peakuuu. [IpoMexyTouHble COEIMHEHUS M YacCTULIbl OPraHUYECKUX
peakIMii: JOHOPHO-AKIENTOPHbIE KOMIUIEKCHl, MOHHBIE Mapbl, KapOOKATHOHBI, KapOaHHOHHI,
paauKabl.

1.2 Ankansl. Ctepeonsomepus. LlukinoaakaHsl.

I'omonornueckuit  psn. M3omepus. Homenknarypa. Cnocobsl nomyuyeHus. OOmias
XapaKTepUCTHKa PEAaKUMOHHOW crnocoOHOocTH. Peakuuun ankaHoB. ['ajmoreHupoBaHue MeTaHa.
Mexanusm  peakuuu. MeTwibHbl  paaukan, crpoeHue. Ilocrymat Xommonpa. Peaknuu
raJJOTeHUPOBAaHUS ~ TOMOJIOTOB ~ METaHa:  OpUEHTalus,  pEeaKkIMOHHAas  CIOCOOHOCTH,
PEruoCeNeKTUBHOCTD. Pl yCTONYMBOCTH aMKUIIBHBIX pajuKanoB. Jlpyrue paaukanbHble (LETHbIE
U HEILETHbIE) peakuu alkaHoB. CTepeon3oMepHst aIKaHOB. XHUPaAIbHOCTb.

Huxnoankansl. CiocoOs! moydeHus. Peakiuu nukinoankanoB. OCOOCHHOCTH PeaKIMi MaJIbIX
LUKJIOB.

1.3. AnkeHbl. AJIKUHBI

I'omonoruueckuit psn. M3omepus. Homenknatypa. CriocoOsl nonydenus. [IpocrpancTsennoe
CTpOEHHE W TMPOCTPAHCTBEHHass H30MepHsl  ajnkeHoB. Peakuuu  ankeHoB. Peakuuun
JIEKTPO(UIBHOTO TPUCOEAMHEHUS QAJIKEHOB: NPUCOEJMHEHUE TaJOre€HOBOJOPOJOB, BOJBI,
rajoreHoB. ['mapoOopupoBaHue ankeHOB. PermoceneKTUBHOCTh peakuuil 3IeKTPOPUIBLHOTO
IpUCOEAVHEHNU. MexaHu3M MPUCOEOUHEHMsS TaJoreHoBojopoda K  ankeHy. [Ipasuio
MapkoBHHKOBa U €ro TeopeTudeckoe oObsicHeHue. (CBOOOJHOpAAMKAIbHOE MPUCOETUHEHHE
O6pomoBogopoaa (mepekucHsli 3¢ ekt Kapama). AmnmibHoe ramoreHupoBanue. OKHCIEHHE U
030HOJIM3 aJKeHOB. [lomydeHHWe BHI-AMOJOB, AIBIETHAOB, KHUCIOT. OKHCIIEHHE aJKEeHOB B
MIPUCYTCTBUH COJIEH Najuiagus. I eTeporeHHoe ruipupoBaHue.

Anxunsbl. 'omonornueckuit psg. M3omepus. Homenkiarypa. Crioco6sl nomydenust. Peakiumn
ankuHoB. CH-KucinoTHOCTh. AlETUICHUABI, CTPOCHHE M CBOIcTBa. Peakuuu 3neKkTpouiibHOro
npucoequHeHus. Peakiuu HykineoduiabHOro npucoeauHeHus. OKHCIEHHE, BOCCTAHOBIICHUE,
TUIPUPOBAHUE AJIKMHOB.

1.4. AnxagueHsl.
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Peakuuu 1,2- u 1,4-ipucoequHeHns1 TaJIOT€HOBOIOPOIA U TaJOreHoB K aueHaMm. O30HOIU3.
BoccranoBnenue u oxucienue aueHoB. CrocoObl momydeHust queHoB. Peakmus Jlebenera.
Peakuuu [{unsca-Anbaepa.

1.5 Teopuu apoMaTUIHOCTH.

OcoOeHHoCcTH (PU3NYECKUX U XUMUYECKUX CBOUCTB OeH30s1a. COBpeMEeHHbIE MPEICTABICHUS O
cTpoeHuu OeH3ona. ApoMaTHUECKuil Xxapaktep O6en3ona. DHeprus conpspkeHus. O0mue Kpurepuu
apomaTtuyHocTH. O0Ias XapaKTepUCTHKA PEaKIIMOHHON CIOCOOHOCTH OeH30Ma.

1.6 CoenuHenus OEH30JIBLHOTO psiaa

N3omepust. Homenknatypa. CriocoObl moiydeHus. Peakuuu 31eKTpouIbHOIO 3aMelleHusl.
Peakium OeH3osla: HUTpPOBAaHWE, TAJOTEHUPOBAHUE, CYNb(QHUpPOBAaHUE, AJKWIMPOBAHUE H
arupoBanre mo  Dpuupento-Kpadrcy. VYciaoBus peaknuii. MexaHu3M  3IEKTPOPHIBHOTO
3aMelleH st Ha mpuMepe Oersona. CTpoeHne | -KoMIuiekca.

Bnusinue 3amectuteneii B OCH30IbHOM KOJBIE Ha HAMNpaBiICHHE W CKOPOCTh peakIuil
ANIEKTPO(UIBHOTO 3aMEIIEHHs: Opmo-napa-OpueHTaHThl aKTUBUPYIOIINE U JI€3aKTUBUPYIOIINE,
METa-OPHEHTAHTHI JIE3aKTHBHPYIOIIHE. BIHsHIE Ha yCTONIHBOCTD [ -KOMITIEKCOB.

Anxunbenzonsl.  CrnocoObl  monmydeHHs — ankuiOeH30m0B.  OCOOEHHOCTH — peakuui
ankunupoBanus o Ppuaento-Kpadrcy. Xumudeckue cpoiicTBa anmkuiaOeH3050B. Baxueiinme
MpeICTaBUTENN: OE€H30JI, TOIYOJI, KCUIIOJbI, KyMOJI, CTHPOIL.

Pazoen 2. «Memannopeanuueckue coedunenus. Ianocenonpouszsoonvie. Cnupmol, enonvl,
npocmwie 3QPupsi»

2.1 MeTaooprann4eckue COeAMHEHUS

Peaktus I'punbspa. [lonydyeHue cnupToB ¢ UCOIb30BAaHUEM peakTuBa [ puHbspa

2.2 'anioreHonpon3BOIHBIE

Ankui- W amnuiranoreHunbl. Peaknuu HykiIeoQUIBHOTO 3aMelleHUss W OTIICIUICHUS.
[lonsiTie HYKICOPUIBHOCTM Y  OCHOBHOCTH PpEareHTOB. bBHUMOJIEKYISIpHBII  MeXaHU3M
HykineopuiapbHOro 3amerieHust (S.2). BrausHue oOTHenbHBIX (PAKTOPOB HA PEAKIUOHHYIO
CIIOCOOHOCTH TaJOr€HOINPOU3BOJIHBIX: CTPOEHUE CcyOcTpaTa, XapakTep yXOIslled rpynmbl, cuiia
HyKJIeo(pUIbHOrO  peareHra, mpupojga  pactBoputens. Crepeoxumust  peakuumi — S.2.
MOHOMOJIEKYIISIPHBIN MEXaHU3M HYKJIEO(QMIBHOTO 3aMelleHus. BiusHue oTaenbHbIX (hakTopoB
Ha PpEaKUMOHHYIO CIIOCOOHOCTh TaJlOr€HONPOU3BOAHBIX: CTpOeHHe cyOcTpaTa, MpHpoJa
HYKJICOpUIBHOTO areHta u pactBoputens. Crepeoxumus peakuuii Syl. HampaBnenue peaxiuit
OTIIETUICHUs: TIpaBuiia 3aiinieBa u ['opmana.

ApomMaTtudeckue rajgoreHonpous3BojaHble. OCOOEHHOCTH CBSI3M YIJIEPOA-TaJOreH M PEaKIUH
3aMeIeHUs] TaloreHa. 3aMelleHHe TajJoreHa B AaKTUBUPOBAHHBIX U HEAKTHUBHUPOBAHHBIX
rajJloreHapeHax.

2.3  Cnouptsl. DeHOJBI.

Onnoaromusie ciupThl. Knaccudukanus u Homenkiarypa. CriocoObI MOTy4YEHUS.

Xumuueckue CBoicTBa. Peakium HykIeopHIBHOTO 3aMelieHuss cnupToB. Peakium
anUMHUHApOBaHMs. OKHUCIEHUE U JeTUIPUPOBAHHE.

®enonpl. Knaccudukamus n HoMeHknatypa. CrocoObl moiydeHus. Peakiuu rugpokcu-
rpynnsl. Peaknuu ankuiavpoBaHUS U AIUIMPOBAaHUA. Peakuuum apoMaTHyeckoro sjpa:
raJlorTeHUpPOBaHNUe, HUTPOBaHUE, CylbdupoBaHue, HUTpo3upoBaHue. Peakmus Komnbe-

[[ImutTa.

2.4 TIpocteie >pUpbl. DTOKCUIBI.

CriocoOpl monydeHus. XuUMUYeckue cBoicTBa. Peakuum pacuiersieHus mpocThiX 3(upos
raJIOr€HOBOJIOPO/IOM: HAIpaBlIeHHE peakuuil pacuierieHus. CUHTE3 SHOKCUAOB. PackpbiTHe
AMOKCHUIHOTO IUKJIA.

Pasoen 3. «Anvoecuovl, kemomnwi. Kapbonogwvle Kuciomol u ux QyHKYuoHaibHule NPOU3BOOHbIE.
Azomcooepacawyue coeOuHeHUsL»

3.1 Anbnerunsl U KETOHBI

CniocoObl monydeHusi. XUMHYECKHe cBoicTBa. Peaknum mpucoenuunenus O-HykIeohHIOB
(Boma, cmupThl, anmkoroisaTel). Peakmmm ¢ N-Hykiaeoduiaamu: MeXaHU3M HYKICO(DHUIHHOTO
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MIPUCOEANHEHUS-OTILEIUICHUSIHA TTpUMepe OeH3albaHUIMHA (aMMHUaK, MEPBUYHBIE U BTOPHYHBIE
aMUHBI, TUIPOKCUJIAMHH, THapasuHbl). Kero-eHonmpHast  Ttaytromepus. Peakmum (-
rasorenupoBanud. Peaxknus Kannunuapo, ee mexanu3Mm. BoccraHoBieHHe [0 CHUPTOB H
yTII€BOJOPOIOB.

3.2 KapOOHOBBIE KUCIIOTHI.

OnHOOCHOBHBIE KapOOHOBBIE KHUCIOTHL. Kiaccupukamuss u  HoMmeHkiatypa. CrocoOsr
nonydyeHus. Peakuuu ¢ HykieoQUIbHBIMM peareHTamMu (aMMHaK, CHUpPTHI). Peakuus
stepudukamnym, ee Mexanu3M. BoccTranoBneHue.

3.3 OyHKIMOHAIbHBIE TPON3BOIHBIE KAPOOHOBBIX KHCIOT

OYHKIMOHATbHBIC MIPOU3BOIHBIC KapOOHOBBIX KHCJIOT: rajioreHaHTuIPUIbI
(aumnranoreHuAbl), aHTHAPUIBI, CIOXKHBIE (QUPBI, aMuibl, HUTPUJIbl. CrIOCOOBI MONY4YECHHUS.
Peakiuu N- u O-arunpoBaHus, UX MEXaHU3MBbI. [ MIpOIN3: KUCIOTHBIA U OCHOBHBIH.

3.4 HurpocoenuHeHust

Knaccudukanus u Homenkinarypa. CriocoObl monydeHus. XUMHYECKUE cBoicTBa. Peakiuu
BOCCTaHOBJICHHUSI.

3.5 AMuHBI

Knaccudukanusa nu HomeHkiatypa. XUMHUECKHUE CBOICTBa. Peakiuu ¢ KHCIOTaMu, CTPOCHHE
cojied. ANKWIMpOBaHWE U  anuiaupoBaHue. [lomyueHue UMa30COEAMHEHUN  peakuuen
nuazotupoBanus. [Ipumenenue coneli 6eH301Ma30HM A1l CHHTE3a: TajJoreHo0eH30I10B, (eHoa,
aHu30J1a, TUpa3ruHa, OeH301a.

4 O0bem yueOHOH TUCHMILINHBI

Cemectp
Bcero A
Bun yue6HON paboTHI 3 cemectp CEMECTp
3E Axan, 3E Axag 3F Axag.
q, .. q,
OO61mas TpyA0€MKOCTh AUCHIUTIINHBI 9 324 3 108 6 gill
KonTakTHas padoTra — ayiuToOpHbIC
R — 3,11 112 1,33 48 1,78 64
Jlexuu 1,33 48 0,44 16 0,89 32
[TpakTaeckue 3aastas (I13) 1,78 64 0,89 32 0,89 32
JlaGopatopusbie pabotsl (JIP) - - - - - -
CamocrosiTeJibHAas pa6oTa 4,89 176 1,67 60 3,22 116
KonTakTHas camocTosTenpHas paboTa - 0,4 -
CaMocTosATeIbHOE U3YUCHUE PA3/IeIOB - ) - 596 - i
YCIIUTIIINHEI '
Buabl KOHTpOJIA:
3ader ¢ OEHKOM + +
IK3aMeH 1 36 - - 1 36
KonTakTHas paboTa — MPOMEKYTOUHAS
0.4 - 0.4
aTTecTanus 1 - 1
[ToaroToBKa K 9K3aMeHY. 35.6 - 35.6
3auyer ¢
Bu1 MTOroBOro KOHTPOJIS: o JK3aMeH
OLICHKOI1
Beero Cemectp
Bun yueGHOM paGoTh 3 cemectp | 4 cemectp
3E Actp. 3F Actp. 3F Act
q. q, p. 4.
OO61mast TpyA0€MKOCTh UCIUTLTNHBI 8 il 3 81 5 135
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KonTakTHas padoTa — ayiuTOpHBIE
3AHSITHS: 3,11 84 1,33 36 1,78 48
Jlexun 1,33 36 0,44 12 0,89 24
ITpaktrueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopusie paboTsl (JIP) - - - - - -
CamocTosiTejibHasi padoTa 4.89 132 1,67 45 3,22 87
KonTakTHas camocTosTeNbHas padoTa - 0,3 -
CaMocTosATeIbHOE U3YUYCHHE PA3/ICIIOB - ) - 44,7 - i
JIACITUIIIHHBI
Buabl KOHTpOJIA:
3a4er ¢ OLEHKOM + +
9K3aMeH 1 27 - - 1 27
KoHtakTHass pabota — MNPOMEKYTOYHAs
0.6 - 0.3
aTTecTanus 2 - 1
IToaroToBKa K 3K3aMeHY. 534 - 26.7
3auver c
Bu HTOroBOro KOHTPOJIS: 9 IK3aMeH
OLIEHKO¥

AHHOTanuUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«Puznueckass XUMHSI

1. Heap AMCHUNIIMHBI — PACKPBITH CMBICT OCHOBHBIX 3aKOHOB, YIPABJISIOUIMX XOJIOM
XUMHUYCCKOT'O HpOHCCCﬁ, II0Ka3aTh O6HaCTI/I HpI/IJIO)KCHI/Iﬂ 9TUX 3aKOHOB H Hay‘-II/ITI) CTy,I[eHTa
IPAMOTHO IPUMEHSTH UX MPU PEIICHUH KOHKPETHBIX TEOPETUUECKUX U MPAKTUUYECKHX 3a/1ay.

2. B pe3yabTaTe M3y4yeHUus1 JUCHMUILINHBI 00yYaI0IMIACH T0JIKEeH:

Obaaoams cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHIKEHUS:

VK-1.1, YK-1.2, YK-1.3, OIIK-1.1, OIIK-1.2, OIIK-4.2, OIIK-4.3, OIIK-4.4.

3name:

° OCHOBHBIC 3aKOHBI (1)I/ISI/I‘ICCKOI71 XUMHHU, B3aUMOCBA3b q)HSH‘JGCKI/IX N XUMHYCCKHUX
XapaKTEPUCTHUK MPOILIecca;

o nyTun OHpe)ICJICHI/Iﬂ Bﬂ)KHGﬁHIHX XapaKTepI/ICTI/IK XUMHUYCCKOT' O paBHOBGCI/ISI
(KOHCTaHTHI paBHOBECHS, PABHOBECHOTO BBIX0J1a MPOJIYKTa, CTETIEHU MPEBPALICHHUS UCXOIHBIX
BCHICCTB) " BJIIMAHUA paSJ'II/I‘-IHI:IX q)aKTOPOB Ha CMCIICHHUEC XUMHUYCCKOTO paBHOBCCI/Iﬂ;

o YCIIOBUSI YCTAHOBJIEHHUsI (Da30BBIX PaBHOBECHH B OJHO- M MHOTOKOMITOHEHTHBIX
CUCTEMAaX, BO3MOXKHOCTHU Pa3J€IeHUs CIOXKHBIX CUCTEM Ha COCTABJISIOLINE KOMIIOHEHTHI;

° TGpMO}IHHaMquCKoe OIIMCAaHUC CBOf/iCTB NACAJIBHBIX U HECUACAJIBHBIX paCTBOpOB,
MOAXObI K HAXO0XKJACHHUIO NapIHaTIbHBIX MOJIIPHBIX BEJIMUMH KOMIIOHEHTOB PacTBOpA.

Ymemes:

e  TNPUMEHATH TCOPCTHUYCCKUE 3HAHUS U IKCIICPUMEHTAIBHBIC METOBI MCCIICIOBAHMUS
(bu3MYECKO XUMUU TPU pEUIeHUH MPOPECCUOHANBHBIX 3a/1a4;

e  TPOBOJUTH TEPMOIMHAMHYECKHE PACUCTBI, OCYIISCTBIIATh AHAIU3 W Ha OCHOBE
9TOro0 AeJaTh 000CHOBAHHEIE BHIBOIEL;

e  TMpeACKa3blBaTh W HAXOJUTh ONTHUMAJIBHBIC YCIOBHUS IPOBEICHUS XUMHUYECKOTO
mporecca ¢ IeNbl0 TOJNYYeHHUsS MAaKCUMAIbHO BO3MOXKHOTO BBIXOJa HWHTEPECYIOIIETO
MIPOJIYKTa;

e  MPEACTaBIATH JaHHBIE TaOOPATOPHOTO HCCIeA0BaHus B Tpadudeckoi opMe U Ha
OCHOBE TIOJYYCHHBIX 3aBHUCHUMOCTEH OINpEeaeNsiTh COOTBETCTBYIOIINE TEPMOIUHAMUYECKHUE H
KHHETUYECKUE XaPAKTEPUCTUKUA XUMHUECKON CHCTEMbI U XMMHUYECKOTO TIPOIIecca;

e  TIPOBOJUTH AHAIM3 M KPUTUUYECKH OIICHWBATH IOJIYYCHHBIC DKCIIEPUMEHTAIbHBIC
JaHHbBIE, 0000IIaTh U JAeNaTh 000CHOBAHHBIC BBHIBOJIBI HAa 0a3e MPOBEAEHHBIX OIBITOB.

Bnaoemes:
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e  KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOAOB (PU3NYECKOM XHUMHUU IS
pelieHus KOHKPETHBIX MCCIIE0BATEIbCKUX 3a]1a4;

e  HaBBIKAMHM OIPEAETCHUS COCTOSHUS PpPAaBHOBECHUS U  CAMOIPOU3BOJBLHOTO
HaIpaBJIEHUsI XUMUYECKOTO MPOIIecca;

e mpueMaMu OO0paOOTKM TMOJYYEHHBIX ONBITHBIX JAHHBIX JUIS BBISBICHHUS H
YCTAQHOBJICHHUS B3aMMOCBS3€H MEXIY TEPMOJIMHAMHUYECKUMH CBOHCTBaMHU W (U3NYECKUMU
rapaMmeTpamu mnpoiiecca;

° 3HAHUAMHU OCHOBHBIX 3aKOHOB (I)I/I3I/I‘ICCKOI71 XUMHHN  OJIA COI[Gp)K&TCJIBHOfI
UHTEpPIpETAM TEPMOJUHAMHUECKUX PacUETOB.

3. Kparkoe comepxanue Q11 CHUNITHHBI
4cemecTp

Pa3nea 1. Xumnueckass TepMOIUHAMHUKA
1.1. TlepBblii 3aKOH TEPMOIUHAMUKH

TepMoaMHaMHUYECKUE CHUCTEMBl M TEPMOJUHAMHYECKHE IapaMmeTpbl. DKCTEHCHUBHbBIE U
UHTEHCUBHBIE CBOMCTBa CHUCTeMbl. TepMoauHamuueckui mpouecc. DyHKIHMHM COCTOSHUA H
¢byHkuuu npormecca. BHyTpeHHss SHEprus W SHTANbIM, WX cBoiicTBa. Teruora u pabora Kak
¢dopmbl mepenaun sHepruu. Paborta pacummpeHust raza u mnosiesHas paborta. DopMynupoBKu
[IEpBOro0 Hayaja TEPMOJMHAMUKHU. B3auMMOCBsI3b TEIIOTHI, pabOThl U M3MEHEHHUS BHYTPEHHEU
SHEpPIUU B M30XOPHOM, M300apHOM M HM30TEPMHUYECKOM Mpoleccax. TemnaoéMKOCTh BElecTBa —
M30XOpHask Wik u300apHasi, MOJIsipHast, yaesbHasd. TennoéMKoCTh UlealbHbIX Ta30B, B3aUMOCBS3b
MossipHBIX TemnoéMkoctel Cp u Cv uueanbHOro rasa. Temno€MKOCTb TBEPIBIX BEILIECTB U
KHUJIKOCTEH. 3aBHCHMOCTh MOJIIPHON HM300apHOM TEIUIOEMKOCTH BEUIECTBA OT TEMIIEPATypHI,
SMIMPHUYECKUE YPABHEHMs (CTEIICHHbIE PsJibl), UX IPUMEHUMOCTb. 3aKOH KyOoB [le0as, mpaBuio
HMiononra u Iltu. Cpennsis m3zobapHas TEIUIOEMKOCTb BEIIECTBA B HMHTEpBAjJe TEMIIEpaTyp.
TemmneparypHast 3aBUCUMOCTb NpupalieHus sHTanbnuu Bemectsa (Hr — Ho) mpu mocrostHHOM
JaBJIeHUH ¢ y4€TOM (pa30BbIX Mepexoa0B. TemnoBoil a¢ ekt xumuueckoro npouecca. OCHOBHOE
cTaHzapTHoe cocTtosiHue. CTaHAapTHbIE DSHTAJIBIIUKM O00pa30BaHUS W CrOpaHMsI BEIECTB.
[Ipumenenne 3akoHa ['ecca sl BBIUMCIEHHUS TEIUIOBBIX A(PQPEKTOB XUMHUECKUX U (PU3HKO-
XUMHUYECKHUX TpoueccoB. CBsA3b TemIoBbIX 3((EKTOB NpU IMOCTOSHHOM oOO0OBEME U NpU
MIOCTOSIHHOM JIaBJI€HUU. 3aBUCUMOCTh TEIJIOBOTO 3(PdeKTa peakuu OT Temreparypsl. BeiBon u
aHann3 ypaBHeHus Kupxropa B nuddepennumansHoit ¢opme. MHTerpupoBaHue ypaBHEHUS
Kupxroda.

1.2. BTopoii 3aK0H TepMOJINHAMHKH.

Camonpou3BOJIbHbIE M HECAMOIIPOU3BOJIbHBIE, OOpaTUMBbIE U HEOOpaTUMbIE, PABHOBECHBIE
(KBa3ucTaTUYECKUE) W HEpaBHOBECHBbIE Mpolecchl. PaboTa paBHOBECHOIO M HEPABHOBECHOIO
npoueccoB. DopMynMpOBKM BTOPOrOo Hayajla TEPMOJWHAMHUKU. OHTPOINHSA Kak KpUTEpUi
HaIpaBJIEHHOCTH CaMOIPOU3BOJIBHBIX IPOLIECCOB M PABHOBECHSI B H30JUPOBAHHBIX CHCTEMaXx.
3aBHCHUMOCTB PHTPOIUH BELIECTBA OT MMapaMeTPOB COCTOSHUS (TeMIepaTyphl, 1aBICHUs, 00bEMA).
Pacuer u3MeHeHHUS SHTPONHUM B Pa3IMUYHBIX IPOLIECCaX, CBSI3aHHBIX C W3MEHEHHEM COCTOSHUS
UJCAIBHOTO Ta3a, a TaKXKe YMCTBIX TBEPHABIX WIN >KMJIKHUX BEIIECTB. V3MEHEHHE PHTpONMH B
MpoLecce CMEIIeHUs HJeaNbHbIX Ta3oB. V3MeHeHHe BSHTponuu mpu (a3oBBIX MEPEexXoaax.
TemoBass Teopema Hepuera, mnoctynat Ilnanka (Tperbe Hayano TEPMOAMHAMMKH).
Cratuctuueckas MHTEpIpeTalys BTOPOro Hadaja TEpMOAMHAMUKH, ypaBHeHue boibimana-
[Inanka. Berumcnenue aOCONIOTHOM SHTpONMHU BemlecTBa. PacyeT M3MEHEHUs SHTPONUHM B
XUMHUYECKHUX PeaKkIUsaX MpHU pa3IMuHbIX Temneparypax. O0bveaunenHoe ypaHenue I u Il 3akoHos
TepMOJIMHAMUKH. DHeprusi ['eiapmromnbiia v sHeprust I'mb60ca Kak KpUTEpUH HANpaBIEHHOCTH
MIPOLIECCOB M PABHOBECHUS B 3aKPBITHIX CHCTEMaX. XapaKTepUCTUUYECKHe (YHKIMH. 3aBUCUMOCTD
sHeprun [enmpmrompua u sHeprum ['ub0ca oT mapameTpoB coctosiHUs. TemmnepaTypHas
3aBUCUMOCTH dHeprun [ mb0ca BemecTBa ¢ yuétoM ¢azoBbIX mepexooB. Pox dazosoro nepexoaa
(mepBeIii, BTopoi). YpaBaenust [ m606ca-I"enpmromnbiia. Pacuer u3MeHeHUI cTaHAAPTHBIX YHEPTHA
I'n66ca u ['enpMrosplia B XUMUUECKUX PEAKLUAX [IPU PA3JIMYHBIX TEMIIEpaTypax.
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CucreMbl NEPEMEHHOTO COCTaBa. XUMHUYECKUH ITOTCHIMAI KOMIIOHCHTA CHCTEMBI.
3aBUCUMOCTh XMMHUYECKOT0 MOTEHLIMada OT AABJICHUS M TEMIEpaTyphl. YCIOBUS PAaBHOBECHUS U
CaMOITPOU3BOJIBHOTO NPOTEKaHMs NIPOLIECCa B CUCTEMAX IIEPEMEHHOIO COCTaBa.

1.3. XuMudeckoe paBHOBECHE.

MarepuanbHblii OanaHC XHMHUYECKOM peakluM, CTEleHb MPEBPaLlCHUs, XUMHUYECKas
NepeMEeHHas. YpPaBHEHUE M30TEPMBl XHMHUYECKOM peakuuu (u3orepmbl  Bant-T'odda).
XUMUYECKOE CPOIACTBO. AHAIM3 YpPaBHEHUsA H30TEPMbl Ul ONPEIECIICHUsS HaIpaBJICHUS
CaMOIIPOU3BOJIBHOTO  IPOTEKaHMsI ~ XMMHMYECKOM  peakuMd OT  JJAHHOTO  HCXOJHOIO
(HEpaBHOBECHOI'0) COCTOSIHUS. TepMoAMHAMHUYEcKass KOHCTAHTa XUMMYECKOI'O DPABHOBECHS H
SMIMPUYECKNE KOHCTaHThl xumuueckoro paBHoBecus (Kx, Kc, Kn, Kp), ypaBHeHHs UX CBSI3U 71
peakuuu B HAeaIbHOM ra30Boi cmecu. KOHCTaHTBI paBHOBECHS [I1s1 TOMOTE€HHBIX U T€T€POTre€HHBIX
peakuuii, HICATbHBIX M HEWACaJIbHBIX PEAKUUMOHHBIX CHUCTEM (Ha npumepax). CwmelieHue
XMMUYECKOI0 paBHOBECHs MpU nM3MeHeHuu oduiero navieHus (T = const) u npu goGaBieHUH B
cucremy uHeptHoro rasa (T = const, P = const).

BiusiHue temmneparypbl Ha KOHCTaHTY XMMHYECKOTO PaBHOBECHUs, YpaBHEHMs M300aphl U
M30X0pbl XMMHUUYECKOH peakuuu. BpIBOJ, aHanu3 M MHTErpUPOBAHME HA3BAHHBIX YpaBHEHUH Ha
pUMepe ypaBHEHMs HM300apbl. Pacuer cpeqHero U HCTUHHOIO TEIIOBOro 3(dexkra XMMUYECKUX
peakuuii U3 3aBUCUMOCTH TEPMOJIMHAMUYECKOW KOHCTAHThl paBHOBECHUS OT TemrepaTypsl. Pacuer
KOHCTAHT PaBHOBECUS XMMMYECKMX pEaKIUi W3 CTaHAAPTHBIX TEPMOAMHAMUYECKUX (DYHKIMH
BELIECTB. BpIunCiieHNe KOHCTAHT paBHOBECUS! XMMUYECKUX PEAKLUN 10 CHPAaBOYHBIM JAHHBIM O
KOHCTaHTaX paBHOBECHUs peaKLuii 00pa30BaHUs COCIUHEHUIN U3 IPOCTHIX BEIIECTB.

Pa3nen 2. ®a3oBbie paBHOBeCHS B OITHOKOMIIOHEHTHBIX CHCTEMAX
2.1. ®a3oBble iepexosl U (pa3oBasi AuarpaMma COCTOSIHUS JJIS1 OJHOKOMITOHEHTHBIX CHCTEM

®da3a, KOMIIOHEHT, 4YHclo cTeneHedl cBoOoawl. [lpaBunmo a3 ['mb6ca. I[Ipumenenwue
npaBusia ¢a3 ['mbbca mis anHanmm3a (a30BBIX PABHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
JluarpamMmma COCTOSTHUSI OJJHOKOMIIOHEHTHOM cucTeMbl, €€ (a3oBble MO, JUHUM U TpPOMHbIE
TOYKH, BBIpAXAIOIIME COOTBETCTBEHHO OAHO(a3zHoe, nByx(da3zHoe u Tpexda3zHOEe pPaBHOBECHSI.
Haceimennslii map, temrepaTypHas 3aBUCHUMOCTb JIaBJICHMsI HaChIIIEHHOro napa. Kpurtnueckas
TOYKa, KPUTHUYECKOE COCTOSHUE BEIIECTBA, €ro OCOOCHHOCTH. BbIBOA M aHanmu3 ypaBHEHUS
Knaneiipona. 3aBUCUMOCTb TEMIIEpPATyphl IUIABICHHUS OT BHEUIHETO JAaBJICHUS, UHTETPUPOBAHHE
ypaBHeHust KunanelipoHa juis paBHOBECHsI TBEpJOE TEIO - KHUAKOCTh. PaBHOBecHs C ra3oBoil
¢azoit, ypaBHenue Knaneiipona-Knaysuyca, BEIBOJI 1 HUHTETPHUPOBAHUE YPABHEHUS ISl OTIMCAHUS
JUHUI HcnapeHus W cyOiauMaluM, HUCHojb3yemble nomyuieHus. OmnpeaeneHue KOOpAUHAT
TPOMHON TOYKH.
2.2. OmnpeienieHre TepMOIMHAMUYIECKIX (DYHKITUH poriecca (ha30BoOTo mepexoia

[Ipumenenne  ypaBHenust — Knaneipona-Kmaysmyca  ans pacdyera  U3MEHEHUS
TepMOJUHAMUYeCKUX (GYHKIUM 1pu  (Qa30oBbIX MpeBpalleHusx. B3auMocBs3b 3HTAIBIUI
IUIABJIEHNUS, UCTIAPEHUS M BO3TOHKU B TPOMHON TOUKE. DMIIMPUUECKOE MpaBUiIo TpyToHa.
Paznen 3. TepmoaunamMuyeckasi TeOpusi pacCTBOPOB
3.1. OcHOBBI TEPMOJIMHAMUKH pacTBOPOB. [lapiinanbHbie MOTBHBIC BETHYUHBI

Knaccudukanuu pactBopos. IlapuunanbHbie MonsipHble BelMYuHBL. YpaBHeHus ['10O0ca-
Jrorema (BbIBOI U aHanu3). MeTOAbI ONpeAeNeHUs] MapliUaIbHBIX MOJSPHBIX BEIUYUH (METOJ
KacaTelbHBIX M MeTOJl OTpe3KoB). OTHOCUTENbHBIE MapLUAIbHBIE MOJSPHBIE BEIUYHUHBI
(mapumanbHbIe MOJIIpHBIE PYHKIMH cMemieHus ). TepMoauHaMuueckrue GyHKIUN CMELIeHHUS.
3.2. TepMoarHAMUYECKOE OMUCAHNE HIICATHHBIX W HEHJICATbHBIX PACTBOPOB

W neanbHble (COBEPIIEHHBIE) PACTBOPBL. XMMHUUYECKHUH MOTEHIIA KOMIIOHEHTA UealbHOTO
pactBopa. TepMoanHamuueckue (QYHKIMH CMEIIEHUs IJIs WJeallbHbIX pacTBOpoB. PaBHOBecue
"upeanbHBI pacTBOp-map", 3akoH Payma, rpaduyeckas wuHTeprperanus 3akoHa Payns.
[IpenenbHO pa3daBieHHBIC PacTBOPHI, 3aK0H ['eHpH. YpaBHEHHE XMMHUYECKOTO MOTCHITHANA IS
pacTBOpUTENIE U pacTBOPEHHOro  BemiecTBa. HewpeanbHble  (peasibHbIE)  PACTBOPSI,
MOJIOKUTEIbHBIE M OTpPHUIATENIbHbIE OTKJIOHEHHMsI OT UAeadbHOCTH (OT 3akoHa Payms).
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CranpnapTHble COCTOSIHUS KOMIIOHEHTOB pacTBopa. CUMMETpUYHAas U HECUMMETPUYHAS CHCTEMbI
cpaBHeHHs. PacueT akTMBHOCTEH M palMOHAIBHBIX KOA(PQPHUIMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepmoanHamuueckue GyHKIUN CMEUIEHUS U1 HEUI€AJIbHBIX paCTBOPOB. 3aBUCUMOCTb
aKTUBHOCTH U K03()(pUIlmeHTa ak THBHOCTH KOMIIOHEHTA OT TEMIIEPATyphl U IaBJICHUSI.

3.3. KomnuratuBHble CcBOICTBa pPa30aBIEHHBIX PAaCTBOPOB HEJETYYMX BEIECTB B JIETy4eM
pacTBopuTeIie

KonnuratuBHble cBOWMCTBa pa30aBlIEHHBIX PACTBOPOB HEJIETYYMX BEIECTB B JIETy4UX
pacTBOpUTENAX (IIOHM)KEHUE JIaBJICHUS HACBIIIEHHOI'O Iapa pacTBOPUTENS HaJ pPacTBOPOM IIO
CPAaBHEHMIO C YUCTHIM PAaCTBOPHUTEJIEM, [TOBBIIIEHUE TEMIIEPATyphl Hayaja KUIICHUS U TOHWKEHHE
TEeMIIepaTypbl Hayajaa OTBEPACBAHUS PACTBOPOB, OCMOTHUYECKOE AaBIICHHE). DOYIUTMOCKONUYECKAs
U KPUOCKOIIMYECKasi KOHCTAHThl PacTBOPUTEN. BpIBOA ypaBHEHHs, CBA3BIBAIOIIEIO IMOHM)KEHUE
TEMIEpaTypbl Hauyaja OTBEpJEBaHUs C KOHUEHTpauued pactBopa. OcMmoc, OCMOTHYECKOE
naBiieHue, oOpaTHbIl ocMoc. lcnonab3oBaHME KOJUIMTATUBHBIX CBOWCTB Ui ONpEAEICHMS
MOJIIPHOM Macchl, CTENIEHU JUCCOLMAIIMU WM CTETIEHNU aCCOLIMAllU PACTBOPEHHOT'O BEIIECTBA.
Pazgen 4. ®a3oBble paBHOBeCHSI B MHOTOKOMIIOHEHTHBIX CHCTEMAaX
4.1. PaBHOBECHE «KUJKUW PAacTBOP - HACBHILICHHBIN Nap» B IBYXKOMIIOHEHTHBIX CHCTEMaX.

JluarpamMmbl  «/1aBJICHHE-COCTaB»,  «TE€MIEpaTypa-coCTaB»,  «COCTaB  Iapa-CoCTaB
KHUIKOCTH» JUIsl MICAIBHBIX W HEHWJEAIbHBIX pacTBOpoB. [IpuMenenue mnpaBmwia a3z K
UCClIeIoBaHUIO auarpaMM. 3akoHbl ['100ca-KoHoBanoBa. A3zeoTpomnus, TepMOAMHAMHUYECKOE
yclioBUE TOUKM azeorporna. [IpaBuio pbryara. @U3NKO-XMMHUYECKHE OCHOBBI Pa3e/ieHUs KUIKUX
cMecell MeTo/laMU NEPETOHKH U PEKTU(UKALIUH.

4.2. PaBHOBECHE «OKHJIKOCTH-TBEPI0E» B IBYXKOMIIOHEHTHBIX CHCTEMaX.

Tepmuueckuil aHanu3, KpUBbIE OXJIAXKJIEHHs, NOCTPOCHHE AMArpaMMbl IUIABKOCTHU IIO
KpUBbIM oxJiaxaeHud. CucTteMbl C OrpaHHYEHHOM M HEOTPAaHMYEHHOM pacTBOPHUMOCTHIO
KOMIIOHEHTOB B TBEpAOM cocTossHUHM. M3omopdusm. Tumsl TBepAbIX pacTBOpoB. JluarpaMmsl
IUIaBKOCTH M30MOP(QHO KPUCTAIM3YIOIIMUXCS BellecTB. JluarpamMmbl IUIaBKOCTH CHCTEM C
OTPaHUUYEHHOW PACTBOPUMOCTBIO B TBEPJOM COCTOSIHMM. OBTEKTUYECKOE M TNEPUTEKTUYECKOE
paBHOBecus. OrnpeneraeHre COCTaBa HSBTEKTUYECKOM MKUAKOCTH MOCTPOEHUEM TpEyrojibHUKa
Tammana. [Ipumenenue npasuia a3z ['n66ca k ucciaeroBaHnIo (ha30BbIX paBHOBECHI.

5 cemecTp
Paspnen 5. PacTBopBbI 2JIEKTPOIMTOB
5.1 PacTBOpPHI 3JEKTPOJIUTOB B CTATUYECKUX YCIOBUIX

TepMoaMHAMHUYECKOE ONMUCAHUE CBOMCTB PAacTBOPOB JJIEKTPOJUTOB. AKTHBHOCTH H
K03 (HULMEHTHl aKTUBHOCTH AJIEKTPOJINTA U HOHOB B PacTBOpPE, CPeIHNE HOHHBIE KOA(D(DUIINEHTHI
akTUBHOCTH. CBS3b AKTUBHOCTH DJJIEKTPOJIMTAa CO CpEIHEH HWOHHOM AaKTUBHOCTBIO H
KOHIIGHTpanuen snektponuta. HoHHas cunma pactBopa. [IpaBuino noHHOW cuiibl. OCHOBHBIE
MIOJIOKEHMS DJICKTPOCTATHUECKOW TEOPUH CHIIBHBIX 2JIeKTposnToB Jlebas-Xiokkens. [IpeaenbHbiit
3akoH [leGas-XIoKKkens, BTOPOE U TpeTbe MPHUOIMKEHUsS TeopuH, rpadudeckoe MpercTaBleHue
9TUX 3aBUCUMOCTEH.

5.2 PacTBOpPBI DIIEKTPOIUTOB B JHHAMUYECKHUX YCIOBHUSIX

ITpoBoguukHu 3nekTpuueckoro Toka I u Il poma, MOHHAsA W AIIEKTPOHHAS IPOBOAMMOCTD.
VYnaenbHas, MoJsipHasi U SKBUBAJEHTHAs DJIEKTPUUYECKHE MPOBOJMMOCTH, B3aUMOCBS3b MEXIY
HUMH. 3aBUCUMOCTb YJ€JIbHOW M MOJISIPHON JIEKTPUYECKOW NMPOBOJUMOCTEN OT KOHIIEHTpALUH,
TeMIepaTypbl U NpupoAbl pacTBoputens. CKOpPOCTh W MOABMXKHOCTH (aOCONIIOTHAs CKOPOCTb
JBUKEHMS) MOHOB. 3aKOH HE3aBUCHMOTO IBHXEHHUS MOHOB (3akoH Kombpayma). IIpenenbHble
MOJIIpHBIE 3JIEKTPOIIPOBOAHOCTH HOHOB. OCTaQeTHBI MEXaHM3M IEepeHoca JJIEKTPUYEeCTBa
MOHAMM TUAPOKCOHMS M ruapokcuia. Yucia nepeHoca MOHOB. DJIEKTPOIPOBOAHOCTh PACTBOPOB
CWJIBHBIX 3JIEKTPOJIMTOB, YpaBHEHHE KOpHA KBajpaTHoro (ypaBHeHue Konbpayma). [Tpumenenue
TEOPHH CUJIBHBIX 3JIEKTPOJIHUTOB Ul OOBACHEHHS 3JCKTPOPOPETUUECKOTO U PETaKCAIIMOHHOTO
3G(GEKTOB CHWKEHMs SICKTPONPOBOAHOCTH. BimsHMe mojeld BBICOKONH HANpPSKEHHOCTH M
BBICOKOI 4acCTOTBI IEPEMEHHOIO TOKA HA AJIEKTPOIPOBOHOCTh PACTBOPOB. METOAMKHN U3MEPEHUS
JIEKTPOIpoBOIHOCTH. KOoHAyKTOMETpHUECKOE ONpeieIeHNne CTENEHN U KOHCTaHThI JUCCOLMALUT
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cnalObIX dJEKTPOJIUTOB, TEIUIOTHI, SHTpomuH W HHeprun [mbOca mpolecca AMCCOIMAIINH,
PacTBOPUMOCTH MAJIOPACTBOPUMBIX COCIMHEHUM.
Pa3znen 6. JiekTpoxumMuuyeckue CUCTEMBbI (Lern)
6.1 DJIC u 57eKTPOHBIC TTOTSHITUATBI

DNEeKTPOXUMHUYECKHE CUCTeMBbI (1ienu). Bo3HMKHOBEHNE CKayka MOTEHIMalla Ha TpaHUIle
paznena npoBogHukoB | u Il poma. JIBOitHON »ieKTpUYECKUM CHOU. DIEKTPOXUMHUYECKUN
MOTEHIIUaJ, rajibBaHU-TIOTeHIHad. OOpaTUMble 3IEKTPOAbl U 0OpaTUMbIE JJIEKTPOXUMHUYECKUE
1enu (IeMEeHTHI). DIEKTPOABMKYIIAS CUJla TaIbBAHMYECKOTO AJIEMEHTA, YCIOBHBIN JIEKTPOIHBIN
noTeHnyan (moreHnuan B BojopoaHou mikane). Cesazp DJIC rambBaHUYECKOH Ilemu C
9NEKTpOAHbIMU mNoTeHIManamu. IlpaBuino 3HakoB DJIC W 3HEKTPOIHBIX MOTEHIMAJIOB.
TepmoauHamMuueckas Teopus rajlbBaHUYECKUX siBI€HUI. BpiBon u ananu3 ypaBHeHust HepHcra,
BbIpaXkaromiero 3aBucumoctb JJ{C rajabBaHUYECKOrO 3JIEMEHTa OT aKTUBHOCTEH KOMIIOHEHTOB
ANEKTPOAHON peakiuu. YpaBHeHue [ubOOca-I'enbmronbiia A 3JIEKTPOXUMHUECKUX CHUCTEM.
3aBucumocth JJIC rambBaHMYECKOTO dJeMEeHTa OT Temmeparypsl. Knaccudukaius 371eKTpoaoB:
3JIEKTPOJIbI NIEPBOIO M BTOPOrO POJia, ra30Bble, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE. Y PaBHEHUE
Hepucra g norenuana 3J1eKTpo0B BCEX BUIOB.
6.2. 'anbBaHNYECKUE HIIEMEHTbI

Tunel ralbBAaHUYECKUX AJIEMEHTOB: XMMUYECKHE, KOHIICHTPALIMOHHBIE, C TIEPEHOCOM, 0e3
nepenoca. Juddy3uoHHbIN MOTEHIIMAN, MEXaHU3M BO3HMKHOBEHHS M METOJBI €ro yCTpaHEHUS
(cBemeHuss K MHUHUMalIbHOM BenuuuuHe). Mertoauka wusMmepenus OAC ©  3IEKTPOIHBIX
MOTEHIMAJIOB. [IpuMeHeHHe TOTEHLUMOMETPUU Il  ONpPEAENICHHUs TEPMOAUHAMUYECKHUX
XapPaKTEPUCTUK XHUMHUYECKUX PEaKIHMi, MPOTEKAIONMX B TajJbBAaHMYECKOW IIEMH, KOHCTAHT
XUMHUYECKOTO PaBHOBECHsI, aKTHUBHOCTEH U KOX(P(PUIMEHTOB aKTUBHOCTU AJIEKTPONUTOB, pH
pacTBOPOB, TIPOU3BEIACHUS PACTBOPUMOCTH MAaJOPACTBOPUMBIX COCIUHEHUNU. XHUMHUYECKHE
HMCTOYHUKHU TOKA.
Pazgen 7. Xumnuyeckass KUHETHKA
7.1. ®opMarnbHas KHHETHKA

TepmonuHamuueckass BO3MOXHOCTh TIpoIlecca W €ro MpakTH4ecKas (KWHETUYecKas)
OCYyIIeCTBUMOCTb. [Ipeamer u 3agaun XuMudecko KuHETHKU. OCHOBHBIE MOHATHUS (HOpMaIbHON
KHHETHUKUA: CKOPOCTh XMMHYECKOW pEeaKIuu, MOJEKYJISPHOCTh, YACTHBIM M OOIIMI MOPSIOK.
OCHOBHOH TMOCTYyJaT XUMHUYECKONM KHHETHKH, KUHETHYECKOE YPAaBHEHHME CKOPOCTU PpEaKIIHH.
KoHcTaHTa CKOpPOCTM XHMHYECKOW pEaKkIUu, pPa3MEpPHOCTb KOHCTAHTBI CKOpPOCTH. MeTobl
oTpeieNIeHUs] CKOpoCcTel XUMHUYECKUX peakiuii. [IpocTeie (3eMeHTapHbIe) U CIOXKHBIC PEeaKIIHH.
Kunetnka mpocTeix ¥ (QopMaabHO TPOCTHIX OAHOCTOPOHHMX TOMOTEHHBIX peakuuid. Peakiuu
MepBOro, BTOPOrO M TpeTbero mopsakoB. JuddepeHuuanbHas W UHTErpanbHas (HOpPMBI
KUHETUYECKUX YpaBHEHUM, KWHETHYECKHWE KpuBbie. JIMHENHOEe MpeAcTaBIeHne KWHETUYECKHUX
KPUBBIX JJIsl pEaKUUi pa3IMuHbIX MOpsAKoB. Bpems monynpeBpamieHus. Peakuuu HyleBoro
nopsiaka. Meronx wu30ObiTka (m3omsammu) OcTBajbla OMNPENETICHUS YaCTHBIX TOPSJIKOB TIO
COOTBETCTBYIOIIEMY peareHTy. JuddepeHnnanpaple U WHTETPAIbHBIE METOABl OMpEIeIICHUs
MOPsIIKa peakIuu. Paznuire KOHIIEHTPAIMOHHOTO ¥ BPEMEHHOTO TOPSAKOB. CIIOKHBIE PEaKIUH.
[TpuHIMIT HE3aBUCHUMOTO MPOTEKAHUS SJIEMEHTApHBIX peakuuii. OOpaTuMble W TapauIeTbHBIC
peaknuu TiepBoro mopsiaka. JuddepeHnmanbHbie ypaBHEHHUS, OMUCHIBAIOIIAE CKOPOCTH JTHX
peakiuii, uX uHTerpupoBanue. KuHeTnueckue KpuBbIE Il KaKJI0TO U3 PEarupyrolux BEUIECTB.
[locnenoBarenbHble peakiuu 1-ro mopsaka. Cucrema auddepeHIHaTbHBIX —ypaBHEHHH,
ONMHCHIBAIOUINX KWHETUKY TIOCIENOBAaTENbHbIX peakiuil. KuHeTnueckue ypaBHEHUS U
KMHETUYECKHUE KPHUBBIE I BCEX YYACTHUKOB pEaKIMU. Bpems HOCTIKEHUS MaKCUMaTbHOM
KOHIIGHTPALlUK TPOMEXKYTOYHOTO BEIIECTBA. 3aBUCHUMOCTh MAaKCHUMaJIbHOM KOHLIEHTpALUU
MIPOMEKYTOUYHOI'O BEIIECTBA OT COOTHOUIEHUS KOHCTAHT CKOPOCTEH OTAENIBbHBIX CTaguil
IIOCJIEI0BATEIbHON peakuuy. [IpuHIUI TMMUTUPYIOIIEH CTaiuK IIOCIIEI0BATEIbHON XUMUYECKOM
peakuuu. CramMoOHApHBIM  PEXUM  NPOTEKAHHWS  MOCIEAOBATENbHBIX  peakuuil. Meroxa
KBa3UCTAI[MOHAPHBIX KOHIIEHTpaIMi, 00JacTh MPUMEHEHUS. BiusHIe TeMmnepaTypsl Ha CKOPOCTh
XUMUYECKON peaknuu, npubamkeHHoe mpaBuiao Banr-T'odda. YpaBuenwe AppeHumyca B
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muddepeHnmanbHOR W WHTETpaibHOW  Qopme. DddexTuBHAs dHEPrus aKTHBAIUU U
MPEAIKCIIOHEHIIUATBHBIN MHOXKUTEb, METO/IbI MX OMPEICICHUS U3 SKCIIEPUMEHTAIbHBIX JTAHHBIX.
7.2. Teopun XMMUYECKON KUHETUKH

Teopust aktuBHBIX (OmHapHBIX) coymapeHuit (TAC). CkopocTh peakmuu KaK YHCIIO
CTOJIKHOBEHHUI aKTHUBHBIX MOJEKYJ B €IMHHUIY BpeMeHU. KoHcTaHTa cKOpOCTH OMMOJIEKYISIPHOM
peakuuu. du3nuecKkuil CMBICH MPEISKCIIOHEHIIUAIBHOTO MHOXHUTENS M SHEPruM aKTUBALUU B
pamMKax Teopuu aKTUBHBIX coyaapeHuil. Crepuueckuil hpakTop, HEOOXOIUMOCTh €r0 BBEACHHUS B
KMHETUYECKOE ypaBHEHUE peakluyu. JlIOCTOMHCTBA U HEOCTAaTKH TEOPUU aKTUBHBIX COYAAapEHUIl.
MexaHu3M MOHOMOJIEKYJISIPHBIX Ta30BbIX peakuuii B pamkax TAC, cxema Jlunaemana.
HcronkoBanue npuYMH HM3MEHEHHSI TOPSIKA MOHOMOJICKYJISPHOM pEeakUuud MNpU H3MEHEHHH
JABJICHUSI.

Teopuss nepexoanoro coctosiHusi (aktuBupoBanHoro komiuiekca) (TIIC wumu TAK).
OcHoBHuble nosoxkeHus: TIIC, kuHernueckas cxema peakuuu. lIoBEpXHOCTh MOTEHIMAIBHOU
SHEPTUH, KOOPJIMHATA PEAKIUH, MYTh PEaKIMu. AKTUBUPOBAHHBI KOMIUIEKC U €r0 CBOMCTBA,
WCTUHHAs 3Heprust aktuBauuu. CKOpPOCTh pEaklMH — CKOPOCTh paclaja aKTUBHUPOBAHHOI'O
KOMILJIEKCa (ckopocThb €ro MPOXOKICHUS yepes MOTEHIIMATbHbBIN Oapbep).
KBaszutepmoaunamuueckas ¢opma ypaBHenuss TIIC, oSHTanpnuss W OJHTPONMS AaKTHBAIUH,
TPAaHCMUCCHOHHBIH K03 uument. CBsA3p  SHTAIBINUU  aKTUBAMM C  3PPEKTHBHOM
(3KCTIepUMEHTAJIbHO ) SHEpruei aKTUBAIUH.

7.3. DOTOXMMHUYECKHE U TICTTHBIC PeaKIIHH

DOTOXUMUYECKUE PEAKIMH, MEePBUYHBIE W BTOPUYHBIE (DOTOXUMHYECKHE IPOIIECCHI.
®oronucconranust U ¢portonus. Doropuznueckue (I€3aKTUBALKMOHHBIE) IPOLECCHl IMpU
MOTJIONIEHUH U3Iy4YeHus. 3akoHbl Qoroxumuu: ['porryca-/Ipenepa u Diinmreitna-Iltapka.
KBanToBbiii BbIxoa. KuHeTHMKa MpoOILECCOB, MPOMUCXOISAIIUX C y4acTHEM (OTOBO3OYHKIECHHBIX
Mmonekyn. Cencubunuzaropsl, CeHcUOMIM3UpOBaHHBIE (GoToXxuMHUYecKue peakuud. OCHOBHBIE
paznuuus peakiuid ¢ (POTOXMMUYECKUM W TEPMHUECKUM HHUIMHUpoBaHHeM. DoToXuMHUecKue
nporecchl B atMocdepe, POTOCHHTES.

[lenuble peaknuu. Ilpumepbl peaknuii, NPOTEKAOIMX IO LEMHOMY MEXaHU3MY.
OcoOeHHOCTH W OCHOBHBIE CTaaUHU IEMHBIX peaknuidl. MexXaHu3Mbl 3apOXKIACHHsS, PAa3BUTUS U
oOpeiBa 1eneil. JIuHeWHBIH W KBagpaTHYHBIA OOpBIB Iiemeil. 3BEHO Ienu, [JIMHA IICeTH.
HepasBeTBieHHble M pa3BETBIICHHbIE LENHbIE peakuud. KuHeTMKa HEepa3BETBIEHHBIX IEMHBIX
peakuuii. Ctaguu pa3BeTBICHHON EMHON peakiuu. BeposTHOCTh 00pbIBa U pa3BETBICHUS LIEIIH.
Pa3ButHe pa3BeTBIEHHBIX LEMHBIX PEAKIHM BO BPEMEHM, CTAllMOHAPHBIM M HECTALIMOHAPHBIN
peXUMBI TeueHus peakuuu. [IpenenbHble SBICHUS B PA3BETBIECHHBIX peaknusax. Hikauil u
BEPXHUI MIpeJiesbl BOCILIaMEHEHH (B3pbhIBa) LETHOM peakiuu. [lomyocTpoB BocmiiaMeHEHHUS.
Paspen 8. Karanus

['oMoreHHslii W TeTeporeHHbI Karanu3. ABToKarainu3. (OCHOBHBIE 3aKOHOMEPHOCTHU
KaTaJUTHYECKUX peakuuil. BiausHue karanuzaTopa Ha TEepMOIMHAMHYECKHE M KHHETHYECKUE
XapaKTePUCTUKA  XUMUYECKMX  peakuuil.  CeleKTUBHOCTb  JIEWCTBHS  KaTajlu3aropa.
KaranuTtuueckas akTUBHOCTb, yJelbHas KaTaJUTHYeCKas aKTUBHOCTb. ['OMOTeHHBIH KaTaius.
CIuTHBIA M pa3eNbHbII MEXaHM3Mbl KaTATUTHUUYECKUX PEAKIMil, SHEPreTUUECKUE IUarpamMMbl
B3aUMOJICHCTBHUSI pPEareHToB ¢ KaraimuzatopoM. OOmmil u cnenupuIecKuii KUCIOTHO-OCHOBHBIN
karanu3. O¢GdeKkTuBHAas KOHCTaHTa CKOPOCTH pPEaKIUu, KaTallu3UpyeMOil BeIeCTBAaMHU C
KHCIIOTHO-OCHOBHBIMU ~ cBOWcTBaMu. KaranuTuueckue KOHCTAaHTBI  CKOPOCTH  pEaKIUu.
I'eteporennslii katanus. CKOPOCTh TeTEPOreHHO-KATAIUTUUECKOW peakluuu. TUIbl reTepOreHHbIX
KaTaJIn3aTOPOB. 3aKOH JCHCTBYIONIMX IOBEpXHOCTEeH. Pombs amcopOumm B TETEPOrCHHOM
nporecce. KuHeTnka rereporeHHO-KaTalTuTHYEeCKUX pPeakIuid, He TUMHUTHPYEeMbIX Tuddy3uei.
OTtpaBiieHHE KaTaJIU3aTOPOB.

4. O0beM y4eOHOI 1 CHUNITHHBI

Cemectp

Bun yaeOHO# paboThI Bcero
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3E |Axan. 4. 3E |Axkazn. 4| 3E Axan. 4.
OO01mmast Tpy10eMKOCTh TUCIIUTUTHHBI 14 504 7 252 7 252
KonTakTHasi padoTa — ay1uTOPHBIE 534 192 267 96 267 9
3aHSATHS:
Jlexuun 1,78 64 0,89 32 0,89 32
[MpakTnueckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
JIaboparopusbie paboTs (JIP) 1,78 - 0,89 32 0,89 32
CamocrosiTesibHasi padoTa 240 3,33 120 3,33 120
KoHnTakTHas camocTosiTelbHas padboTa 6,66 - - -
CaMoCTOSATEIPHOE U3YUCHHUE Pa3/IeiioB 240 3,33 120 3,33 120
JUCITUTUINHBI
Buabl KOHTpOJIS:
OK3aMeH 2 72 1 36 1 36
KonTaktHas paboTa — MpOMEKYyTOUIHAS 08 04 04
aTTecTalys 2 ’ 1 ’ 1 ’
[ToaroroBka K 3K3aMeHy 71,2 35,6 35,6
Buja uTOroBOro KOHTPOJIS: JK3aMeH JK3aMeH
Cemectp
. Bcero
Bun yuebHoit paboTbl 4 )
3E |Actp.ul 3E |Actp.u 3E |Actp. u.

OO6m1ast TpyA0€MKOCTh TUCIIUTUIMHBI 14 378 7 189 7 189

KonrakTHas padora — ayiuTopHbBIE 5.34 144 2,67 79 267 79

3aHSATHSA:

Jlexuun 1,78 48 0,89 24 0,89 24

[Tpaktuyeckue 3anstus (I13) 1,78 48 0,89 24 0,89 24

JIaboparopusie paboTs (JIP) 1,78 48 0,89 24 0,89 24

CamocrosiTesibHas padora 180 3,33 90 3,33 90

KonTakTHas camocrositensHas paboTa 6.66 - - -

CaMocTosTenbHOE U3yUeHUE Pa3/IeioB 180 3,33 90 3,33 90

JUCIUTIINHBI

Buabl KOHTpOJIA:

I9K3amMeH 2 54 1 27 1 27

KonTakTHas paboTa — MpoOMEKyTOYHAS 06 03 03

aTTecTaus 2 ' 1 ' 1 ’

[ToaroroBka k 3K3amMeHy 53,4 26,7 26,7

Bua uTOoroBoro KOHTpoOJIA: JK3aMeH JK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI

«KO.]I.]IO]/II[Haﬂ XUMUD»

1. Heab AucUMIIMHBI — TpuoOpeTeHHe oOydaronMMucs 0a30BBIX 3HAHUNH B 00JacTh
TEPMOJIWHAMHKHI TTOBEPXHOCTHBIX SIBJICHUH W CBOMCTB TUCTIEPCHBIX CHCTEM M TOJYyYCHHUE YMEHUH
B YaCTH MHCIIONB30BAaHMA ATHX 3HAHUA NpPU HCCIENOBAHWUU, NPOCKTUPOBAHUHM U CO3JAHHU
PEATBHBIX CUCTEM, SBJISIFOIIUXCS B OOJIBIINHCTBE CIy4aeB TUCTIEPCHBIMH.

2. B pe3yabTaTte H3y4eHHsl TUCHMIJIMHBI 00y4AIOIIHMIICA T0/I2KeH:

Obnaoams crenyOUMMIA KOMIETEHIIMAMHI U HHUKATOPAMHU UX JOCTHKCHUS:
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OIIK-1.1, OIIK-1.2, OIIK-4.2, OIIK-4.3.

3uamo:

- IPU3HAKU OOBEKTOB KOJJIOUTHOM XUMUM U UX KJIacCU(UKALIHIO.

- OCHOBHBIC TIOHATHS ¥ COOTHOILIEHUS TEPMOAMHAMUKH MOBEPXHOCTHBIX SIBJICHUI
(TepMoOIMHAMUKA TOBEPXHOCTHOTO CJOS; aire3us, CMauyMBaHUE U PACTEKaHHE >KUIKOCTE;
JTUCTIEPCHOCTh ¥ TEPMOJMHAMHYECKHE CBOWMCTBA TEIl; aICOPOIUS ra30B M MapoB, aacopomus u3
pacTBOpPOB).

- OCHOBHBIE TeopuH (pU3NIECKOi aJcopOIuu.

- OCHOBHBIEC IPEJCTABICHUS O CTPOCHHUM JBOWHOIO 3JIEKTPUYECKOIO CJIOS; HPUPOAY
AIEKTPOKUHETUYECKOTO MTOTEHI[MAIa; OCHOBHBIE JJIEKTPOKUHETUUECKUE SBIICHUS .

- ycinoBusa mnpuMeHuMocTH 3akoHa Crokca; 3akoH OWHITENHHa — (CMOJYXOBCKOTO,
TUIICOMETpUYECKOe ypaBHeHue Jlamaca.

- OpUPOAY CEIMMEHTAlMOHHOM W arperaTMBHOM YCTOMYMBOCTH; OCHOBHBIE CBOMCTBA
pactBopoB [TAB kak nHO(UIBHBIX CHCTEM; OCHOBHEIE TosiokeHus teopun JJIDPO; npuanHbl 1
O0COOCHHOCTH OBICTPOIl M MEAJEHHOW KOaryysiiH, KOHLEHTPAIIMOHHOW U HEUTpalnu3alliOHHON
KOAaryJIsilHH.

- TUIBl CTPYKTYpP, BO3HUKAIOUIME B JUCIEPCHBIX CHUCTEMAaX, MPUYMHBI U YCJIOBHUS HUX
oOpa3oBaHws; KIacCU(PHUKAIMIO JUCIIEPCHBIX CUCTEM 10 UX PEOJIOTHICCKUM CBOHCTBAM.

Ymemu:

- pacCUUTHIBATh TAPAMETPbl, KOTOPHIMU XapaKTEPU3YIOT TUCTIEPCHOCTD.

- TIPOBOJUTH PACUEThl C WCIOJIb30BAHMEM OCHOBHBIX COOTHOIICHHH TEPMOJUHAMUKHU
MMOBEPXHOCTHBIX SIBJICHUM.

- pacCUUTHIBaTh OCHOBHBIE XapaKTEPUCTUKU MOPUCTOU CTPYKTYPHI.

- PaCcCUMTHIBATH BEJIMUMUHY AJIEKTPOKMHETUYECKOTO MOTEHIINAJIA 110 JJAHHBIM 3JIEKTPOOCMOCa
U 3JIeKTpodopesa.

- pacCUMTHIBaTh MHTETPAIBHYIO U MU PEpeHITHATBHYIO KPUBBIE PACIpPEICIICHUs] YaCTHUIl IO
pazmepam.

- paccuuThIBaTh M aHAIM3UPOBATH IOTEHIIMAJIbHBIE KPUBBIE MAPHOTO B3aUMOJCUCTBUS
YacTHII.

- pacCUUTHIBATh U U3MEPSATH BSI3KOCTH TUCIIEPCHBIX CUCTEM.

Bnaoempw:

- TIPEJICTABIICHUSMH O POJIU TMOBEPXHOCTHBIX SIBICHUU U TUCIEPCHBIX CUCTEM B TEXHUKE U
MIPUPO/IE.

- METOJIJaM{ U3MEPEHHS TIOBEPXHOCTHOTO HATSHKEHHS, KPAeBOTO yrJa.

- 3HAHUSIMH O METOJIaX U3MEPEHHUS aJICOPOINH U yIeTbHOU MOBEPXHOCTH.

- 3HAHUSAMH 00 YCJIOBHUSX MPUMEHUMOCTH ypaBHeHUs [ enbmronbiia — CMOIyXOBCKOTO;

- METOJaMU ONPEIETICHUS ANEKTPOKMHETUYECKOTO OTEHIMAA.

- METOJIOM CEJIMMEHTAIMOHHOTO aHAJIN3a.

- METO/IaMU OTIpeIeNIeHUs] KPUTHUECKON KOHIICHTPAIIMN MHUIIEIUI000pa30BaHMUS;

- METOJIaMH1 MCCJIEAOBAHUSI KHHETHKHU KOATyJISIIAHN.

- METOJJaMHU U3MEPEHUS U aHAJIN3a KPUBBIX TEUCHUS.

3 Kparkoe coaep:xaHue TUCUMILIHHBI

Pazpen 1. [Ipenmer u npu3Haku 00BEKTOB KOJTIOUTHOW XUMHUH

Konnounnas xwmusi - Hayka O TOBEPXHOCTHBIX SIBICHUSX M JUCHEPCHBIX CHCTEMaX.
OcHOBHbBIE TOBEPXHOCTHBIC SIBICHHS: aire3wsi U CMauyMBaHUE, KaNMWIUISPHOCTh, aaCcOpOIHs,
AJIEKTPUIECKHUE SBJICHUS HA IOBEPXHOCTSX U JIP.

OcCHOBHbIE TPHU3HAKK JHUCIEPCHBIX CHCTEM - TE€TEPOr€HHOCTh U JUCIEPCHOCTD;
MOBEPXHOCTHAsI SHEPrus; KOJUYECTBEHHBIE XapaKTepuUCTUKU nucnepcHoctd. Kiaccudukanus
JTUCTIEPCHBIX CHCTEM I10 arperaTHOMY COCTOSHUIO JUCIIEPCHOW (pa3bl M AUCTIEPCUOHHON CpEJbl.
Knaccudukanus cBoOOJHOIUCIEPCHBIX CHUCTEM IO pa3MepaM YacTUIl U MO B3aUMOJICHCTBUIO
MEXIy IMCIIEPCUOHHON cpenoi W aucnepcHod ¢a3oil. Ponb MOBEpPXHOCTHBIX SBJICHUU H
JUCIIEPCHBIX CUCTEM B MIPUPOJE, IPOMBIIIEHHOCTH U, B YACTHOCTH, XHMHUYECKOW TEXHOJIOTHH.
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Paznen 2. TepMoanHaMuKa MOBEPXHOCTHBIX SIBJCHUN

OOm1ast xapakTepHCTUKAa NOBEPXHOCTHOW sHepruu. IloBepxHOcTHas 3Heprust B 0O0IIEM
ypaBHEHHH 1-TO W 2-T0 Hayaa TepMOAMHAMUKH. [[OBEpXHOCTHOE HATSKEHHE KaK Mepa SHEPTruu
I'n66ca mexdaznoit moBepxHOCcTH. [IOBEpXHOCTHOE HATSDKEHHE - XapaKTEPUCTHUKA HPUPOABI
cornpukacarommxcs ¢a3 u ux B3aumojeiicTeus. CBONCTBA MOBEPXHOCTEN KUAKUX U TBEPIBIX TEIN.
VYpaBuenune ['n66ca-I'enpmronbia it BHYTpEeHHEH yIeNbHONW MOBEPXHOCTHOM YHEPruu (TIOJTHOM
MMOBEPXHOCTHOI 3HEpPruu). 3aBUCUMOCTb SHEPreTHYECKHX MapaMeTpPOB IOBEPXHOCTH OT
temneparypsl. [Ipoliecchl caMOnpoOn3BOIBHOIO YMEHBILIEHUS IOBEPXHOCTHOM SHEPTUH.

AncopOuusi ¥ NOBEPXHOCTHOE HaTskeHHe. CBsA3b BEIMUYMHBI aJICOPOIMH C MapaMeTpaMu
CHCTEMBI: H30TE€pPMa, M30MUMKHA H Hu30cTepa ajacopbumu. Meron wu30biTkOB ['mbOca.
dyHaMeHTallbHOE aAcopOImoHHoe ypaBHeHHWe [mnb60ca. I'mOOGcoBckas amcopbums. YacTHoe
BbIpakeHHue ypaBHeHHs ['nO06ca. IloBepXHOCTHO-aKTHBHBIE M IOBEPXHOCTHO-WHAKTHBHBIE
BElIEeCTBA.

Anresus, cMauyuMBaHUE W pacTEKaHWE JKUAKOCTeW. Anre3uss u koresus. llpupona cun
MexdazHoro B3aumojeiicteus. YpapHenue [ronpe ans pabotsl aare3un. CMadrBaHue U KPaeBOii
yroi. 3akoH lOnra. Cs3p paboTbl aare3un ¢ KpaeBbiM yriioM (ypaBHenue /[lrompe-lOnra).
JInodpunsueie u aMo(oOHBIE MOBEpXHOCTU. MeToAbl ompeseneHus KpaeBbIX yrioB. BiusHue
MOBEpXHOCTHO-akTUBHBIX  BemiectB (IIAB) Ha cmauuBanue. PacrtekaHue KuIKOCTEH.
Kosddunuent pacrexkanuss mo [apkuncy. Dddext Mapanronu. MexdasHoe HaTsDKeHHE Ha
IpaHULlE MEX]y B3aUMHO-HACBIILIEHHBIMU JKUAKOCTAMU U IpaBwiio AHTOHOBA. [IpakTnueckoe
3HAYEHUE aJ[T€3UU, CMAYBAHUS U PACTCKAHUSI.

JMcriepcHOCTh M TepMoJMHAMUYecKue cBoictBa Tten. [lpaBwio ¢a3 I'mb6ca w
JIUCTIEPCHOCTh. BiMsHMe KpUBH3HBI MOBEPXHOCTH Ha BHYTpPEHHEE JaBiieHHWE Ten (ypaBHEHHE
Jlarnaca). IToBepxHOCTHas 2HEPTUs U paBHOBecHBIE (hopMbl Tei. [Ipunimn ['nd6ca-Kropu. 3akon
Bynbda. Kanmmnnspueie sBienust (ypaBHeHue JKiopeHa), UX pojib B MPUPOAEC U TEXHOJIOTHH.
Metoapl  onpeneneHus MOBEPXHOCTHOTO HATSHKEHMs. 3aBUCHMOCTh  TEPMOJAMHAMUYECKOU
PEaKIMOHHOM CIIOCOOHOCTH OT AucnepcHocTH. Y paBHeHue KenbBuHa. BiusiHue qucnepcHocTy Ha
pacTBOPUMOCTb, KOHCTAHTY pABHOBECHS XHUMHUYECKOW peakluu, TeMmMneparypy ¢a3oBoro
nepexona.

[MonyyeHnue nUCHEpPCHBIX cUCTeM. MeTo/bl AUCIEprupoBanus. Y paBHeHue Pebunaepa s
paboThl nucneprupoBaHusi. AJCOPOLIMOHHOE TOHMKEHHE MpodHocTH (3pdexT PebOunaepa).
I'omorennass u rereporeHHas KoHaeHcanus. MetactabuinbHoe cocTossHue. DHeprus ['nbb6ca
o0pa3oBaHMs 3apo/ibllia HOBOM (pa3bl, KpUTHUECKUH paauyc 3apojslia. /IBe cragun odpa3oBaHus
HOBOM (pa3pl. CBs3b KHUHETUKH O0Opa3oBaHUs HOBOW (a3pl ¢ mMepechIlieHHueM. YIpaBieHHe
JUCIIEPCHOCTBIO NP TOMOTE€HHOM KOHJeHcauuu. lIpuMepsl MOIy4eHHs OUCHEPCHBIX CHCTEM
MeToJIaMU (PU3NYECKON U XMMUUECKON KOH/IEHCAI1H.

Pasznen 3. AncopOiimoHHbIE paBHOBECHS

Knaccudukanmss mMexanusmoB ajacopomuu  (duszudeckas ancopOnus, Xemocopomus u
noHooOMeHHast ajcopouus). Ilpupona ancopOounoHHbIX cuil. OCOOEHHOCTH COCTABISIOUIMX CHII
Ban-gep-Baanbca (OpHEHTAMOHHBIX, HWHIYKIMOHHBIX W JUCIEPCUOHHBIX) MpPH aJICOPOIUH.
VYpaBHeHHe I MOTEHIUATBHONW YHEPTUN B3aUMOJICHCTBUS aToMa (MOJIEKYJIbI) C TOBEPXHOCTBIO
Tena.

AncopOuus ra3oB M HapoB Ha OJHOPOJIHOW MOBEPXHOCTH. 3akoH ['eHpu. YpaBHeHHE
M30T€PMBI MOHOMOJIEKYJISIpHOHM ancopOiuu Jlenrmiopa u ero ananus. OmnpeneneHrne KOHCTaHT
3TOrO ypaBHeHMs (JuHelHas (popma ypaBHeHus Jlenrmiopa). YpaBHenue ®pelinanuxa. Teopus
MOJTMMOJIEKYJISIpHOM  afcopOrmu bpyHayspa, Ommera, Temnepa (BOT), ypaBHeHUE H30TEpMBI
azcopbuuu, ero ananus. JIuneitnas gopma ypasuenust BT u pacuer ero koHctanT. OnpezeneHue
yAenbHOM noBepxHOCcTU MeTosioM BOT.

AJicopOrus ra30B U MapoB Ha MOPHCTHIX MaTepuanax. KomudecTBeHHbIE XapaKTePUCTUKHU
MOPHUCTHIX MatepuanoB. [lopucTeie Tena KOPIMYCKYJISIPHOH, KPUCTAUIMYECKOW U Try04aTou
CTPYKTYpbI, MeTOJIbl UX ToiydeHus. Knaccudpukamus nop no [IyOMHHMHY U ee B3aMMOCBS3b C
TEOPHUSIMU a7COPOITUH.
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Teopust KanUIIpHOW KOHJEHcauu. KanumuisipHO-KOHEHCAIIMOHHBIN ructepe3uc. Pacuer
UHTETpaTbHON U M hepeHITnaTbHON KPUBBIX pactpeiesieHus o0bema mop 1mo pasmMepam.

OcoOenHoctu aAcopOLMKM HAa MHUKPOIOPUCTHIX MaTepuanax. lloTeHiuanbHas Teopus
[MonssHu.  AncopOUMOHHBIA — MOTEHIMAN.  XapaKTepUCTUYEeCKas  KpuBas  aJcoOpOIuu.
TemnepaTypHass MHBapUaHTHOCTh U aQpGUHHOCTH XapaKTEPUCTUYECKUX KpUBBIX. O000IIEHHOE
ypaBHeHue Tteopun JlyOMHMHA OOBEMHOIO 3aMOJHEHUS MHKPOIOp, YAaCTHBIE CIIy4aW ATOTrO
ypaBHenus (ypaBHeHue [lyOmnuna-PanymikeBuya). AncopOuusi ra3oB U MapoB B XMMHYECKOMN
TEXHOJIOTHUH.

AncopOuusi MOBEpXHOCTHO-aKTUBHBIX BellecTB. BnusiHue crpoenuss monekyn [IAB na
MOBEPXHOCTHYIO  aKTHUBHOCTh, TnpaBmwio [lrokmo-Tpaybe. 3aBUCUMOCTh TMOBEPXHOCTHOTO
HaTSOKeHHMsI OT COCTaBa pacTBOpa IMpu coOmrogeHuu 3akoHa ['eHpu u ypaBHeHus JleHrmiopa.
VYpapaenne  IllumkoBckoro.  YpaBHEHHS  COCTOSIHMSL — T'a3000pa3HBIX  MMOBEPXHOCTHBIX
(amcopOIMOHHBIX) TUIEHOK. THUIBI MOBEPXHOCTHBIX IJICHOK U OMNPEICIICHHE UX XapaKTEPUCTUK.
Becor Jlenrmiopa. @akTopbl, ONpeAesONUe arperaTHOE COCTOSHUE aJICOPOILMOHHBIX IIEHOK.
Omnpenenenue CTpOeHUS aICOPOIIMOHHOTO CIlIos U pa3MepoB Moiekyn [TAB.

Paznen 4. DnexTpuyeckue sIBICHUs Ha HOBEPXHOCTU

JBoiinoit snextpuueckuit cnoit (JID9C), mexanuszmbl obpazoBanusi [IIC. CoorHomieHus
MEXY JIEKTPUUYECKUM MOTEHIIMAJIOM U TOBEPXHOCTHBIM HaTskeHueM (ypaBHeHus Jlummmana).
DNeKTpOKANMUIUISIpHbIE KpUBBIE U onpesenenre napamerpoB J13C 1o 3TUM KPUBBIM.

O6mme npencrasnenus o teopusix crpoenus [IC. Teopus I'yu — Uenmena. YpaBHeHue
[Tyaccona-bonsimana mist nuddysnoit yactu JI9C u ero pemenue. TonnmHa quddy3HOro cios
Y BIMSHHE Ha Hee pa3nudHbIX (DakTopoB. JIBOWHONM 3nekTpuueckuid ciod mo teopuu llltepHa,
nepes3apsaaka nmosepxHoctu. [lpumepsr obpazoBanus JIC. Muiemibl 1 UX CTpOCHUE.

Uetplpe BUIA DJIEKTPOKUHETUYECKUX SBICHUU. OIEKTPOKMHETHUUECKHH TOTEHIHATl |
BIUSTHUE HA HETO pa3inuHbIX (hakTopoB. YpaBHeHue I enbMrombiia-CMOIyXOBCKOTO AJ1 CKOPOCTH
repeHoca Mpu dJeKTpoocMoce U dekTpodopese. Db EKThI, He YYUTHIBAEMbIE STUM ypaBHEHUEM
(OBEpXHOCTHAsI  MPOBOAMMOCTB,  JJEKTPO(OpEeTHYecKoe TOPMOXKEHHUE, pellaKCallMOHHBIN
s dexr). [IpakTHyeckoe UCIOIB30BaHUE DIIEKTPOKMHETHUECKUX SBICHH.

Paznen 5. Kunernyeckue cBOWCTBA IUCIIEPCHBIX CUCTEM

OCHOBBI CEIMMEHTAIMOHHOTO aHa/in3a. CBSA3b CKOPOCTH OCAXACHUS YaCTHIL C UX Pa3MEPOM.
YcnoBus cobmogenus 3akoHa CTokca. CeTuMEHTAIIMOHHBIA aHAIU3 TOJMHIMCIEPCHBIX CHUCTEM.
KpuBasi cegumentanuu. Kpusbie pacmpeneneHus 4YacTUIl MO pajnycaM. DKCIIEPUMEHTaIbHbIE
METO/bl B CEAUMEHTAIIMOHHOM aHaJIN3e.

MonekynsapHO-KHHETUYECKass TpupoAa OpOyHOBCKOTO  JBIKeHHs. CBSI3b  MEXIY
CPeAHEKBAJIPaTUYHbIM CIBUIOM YacTHLl U Koddduuuentom auddysun (3akoH DHHIITEHHA-
CMOyXOBCKOro).  OKCIepUMEHTallbHasg MpoBepKa 3akoHa OWHITEHHAa-CMOIyXOBCKOTO.
CrnenctBust U3 TeOpUU OPOYHOBCKOTO JIBHKEHUS.

CenumeHTanmoHHO- AU Y3UOHHOE paBHOBecHE, TUTICOMETPUYECKHUI 3aKOH.
CenMMEHTAIIMOHHAS] YCTOMYHUBOCTD JIUCIIEPCHBIX CUCTEM.

Paznien 6. ArperatvBHas yCTOMYMBOCTh M KOAryJISIIUS IUCIIEPCHBIX CUCTEM

OO01mre BOMpoChl YCTOMYMBOCTH JUCTIEPCHBIX cUcTeM. CeMMeHTallMOHHas U arperaTUBHas
ycToiuuBocTU cucteM. JInopunabHble U TM0()OOHBIE CUCTEMBI: CaMONPOU3BOIbHOE 00pa30BaHUE
OIHUX W HEOOXOJUMOCTh cTadmiu3anuu JApyrux. Kpurepwit nTHOGUIBHOCTH CHUCTEM TIO
Pe6bunnepy-1llykuny.

JlnopuneHeie aucrepcHble cucTeMbl. Krnaccudukanus U o0mas XapaKTepUCTHKa
MMOBEPXHOCTHO-aKTUBHBIX BEIIECTB. TepMOJAMHAMHKA W MEXaHM3M MHUIIEIUI000pa30BaHUS.
Crpoenune munenn [TAB. Conrobunuzanusa. OcHOBHbIE (aKTOPHI, BIUSIONIME HA KPUTHUECKYIO
KoHIeHTpanuto mutemtooopazoBanus (KKM). Metonsr onpenenennss KKM. [Ipumenenue I[TAB.

JInodpoOHbIe aucniepcHble cucTeMbl. PakTOpsl ycToiunBOCTH IMO(GOOHBIX cucTeM. bricTpas
U MeasieHHas koarynauus. Kunernka koaryssiun no CmonyxoBckoMy. OmnpeieieHue CKOpOCTH U
BPEMEHH MOJOBUHHOM KOATYJISILIMU. 3aBUCUMOCTb YKCJIa YaCTUL] PA3HOTO MOPSAKA OT BPEMEHH.
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OcHoBHble TmIONOKeHuss Teopun Jlepsruna, Jlangay, ®epes, OsepOeka (AJIDO).
PackimHuBarolee 1aBjaeHUE U €ro COCTABIAIONINE. DHEPTHUs 3JIEKTPOCTATUYECKOTO OTTAIKUBAHMS
IIpU B3aMMOJIECUCTBUU clab03apsHKeHHBIX MmoBepxHocTel. Cuiibl U sHeprus nputsxkenus. OOmiee
ypaBHEHUE Jisi HHEPrud B3aUMOJCUCTBUS JUCIEPCHBIX 4YacTHll. l[loTeHlMallbHbIE KpUBbBIC
B3aMMOJICHCTBUS YacTUI] B MOHOCTAOMJIM3UPOBAHHBIX AUCIEPCHBIX cucTeMax. [loTeHIanbHbIi
Oapeep M ero 3aBHCUMOCTHh OT TONIIUHBEI quddy3Horo cios. Koarymsmus B mepBOM W BTOPOM
MUHUMyMax. He#lTpanuzanuoHHas | KOHIEHTpaluoHHas koaryisius. [lopor OwicTpoit
koarymsiiuu. [lpaBuno lyneiie-I'apau. 3akon [epsruna. CraOwin3anus JAUCIEPCHBIX CHUCTEM
BBICOKOMOJIEKYJIIpHBIMU coenuHeHus MU (BMC) u [TAB. MeToapl O4MCTKH TPOMBIIUICHHBIX U
OBITOBBIX CTOKOB, OCHOBaHHBICE Ha W3MCHCHHHM AarperaTMBHON W  CEAMMEHTAIMOHHON
YCTOWYMBOCTU JUCIEPCHBIX CUCTEM.

Paznien 7. CtpykTypooOpa3oBaHue M CTPYKTYPHO-MEXaHHYECKUE CBOMCTBA JMCIIEPCHBIX
CUCTEM

Tunbel  CTpyKTYyp, OOpa3ymoIIMXCsi B  arperaTMBHO-YCTOMYMBBIX W arperaTMBHO-
HEYCTOMUYMBBIX JHMCHEPCHBIX cHucTeMaX. JKHUIKOKPUCTAIUIMYECKOE COCTOSIHUE arperaTUBHO-
YCTOMYUBBIX AUCTIEPCHBIX CHCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTuBHO-HEYCTOMYMBBIX (JHMO(OOHBIX)
JIMCTIEPCHBIX CUCTEMax. B3anMMOCBA3b MEXIy BHUJIOM MOTEHUUAIBHOW KPHUBOW B3aMMOJCHUCTBUSA
yactull (1o teopun JJJIDO) u Tunom Bo3HUKAIOUMX CTPYKTYp. KoaryasimoHHO-THKCOTPOIHbBIE U
KOH/ICHCAllHOHHO-KPUCTAJUIN3alMOHHBIE CTPYKTYpHI. [lepexon oquux cTpykryp B apyrue. Teopus
CTPYKTypooOpa3oBaHus ((pU3HKO-XUMHUYECKash MEXaHWKa) KaK OCHOBAa TMOJYYEHHUS HOBBIX
MaTepHaoB.

Peonornueckuii MeTon UCCleNOBaHMS JUCHEPCHBIX cUCTeM. (OCHOBHbBIE TOHATHS U
HJCalbHBIE 3aKOHBI PEOJOrMu. MoJenupoBaHUEe pPEOJIOTMYECKUX CBOMCTB Teil. Mognens
Makcaemmina, mogens KenpBuna-®owrra, Mmoaeis bunrama.

Knaccudpukanus OUCHOEPCHBIX CHCTEM 10 CTPYKTYpPHO-MEXaHMYECKUM  CBOICTBaM.
Hbr0TOHOBCKME M HEHBIOTOHOBCKHE KUJKOCTU. lIceBaomiacTuueckre u quiaTaHTHBIE KUIKOCTH
u TBepAooOpa3Hble Tena. BSA3KOCTh KMIKHMX arperaTiBHO YCTOMYMBBIX JUCIIEPCHBIX CHUCTEM.
VYpaBuenust OunmrelHa, Ilraynunarepa, Mapka-Kyna-XayBunka. Peonormdeckue cBoiicTBa
CTPYKTYPUPOBAHHBIX KHJIKOOOPA3HBIX U TBEPAOOOPA3HBIX CUCTEM.

8. 3akroueHue

[ToBepXHOCTHBIE SIBJIICHUS U AUCIIEPCHBIE CUCTEMBI B XUMHUYECKOM TexHonoruu. Komnonanas
XUMHUS U OXpaHa OKPYXKaroIEen Cpe/ibl.

OO11ee KOJIMYECTBO PA3IeIioB - 8.

4. O6beM yueOHOI TUCIHIIHHbI

O0BbeM TUCHHUIITTHHBI
Bup y4eoHoii padoTsl
3E Alf:m' AcTp.4.

OO0masi Tpy10€eMKOCTh 1M CHUILIHHbI 5 180 135
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHITHUSI: 1,79 64,4 48,3
Jlexnun 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0 0 0
JlabopaTtopHbie padoTsl (JIP) 0,89 32 24
CamocrosiTesibHas padora 2,22 80 60
KoHTakTHas camocTosiTellbHas paboTa - -
CaMOoCTOsATEIbHOE U3YUCHHE PA3/ICIIOB IUCIUIUIHHBI (ITOATOTOBKA K 2,22 80 60
na0opaTOpHBIM paboTam)
Bua koHTpoOJIs:
IK3aMeH 1,0 36 27
KonrtakTHas paboTa — mpomMe)XKyTOUYHAs aTTECTAIHS 1,0 0,4 0,3
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ITonroToBka K SK3aMeHy. 35,6 26,7

Buja uTOroBoro KOHTpoJIs: IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJINHBI
«MareMaTHKa»
1. Heap AUCHUIIMHBI - (GOPMUPOBAHUE y CTYACHTOB CHCTEMBI OCHOBHBIX MOHSITHIA,

HUCIIOJIB3YCMbLIX JJIA ITOCTPOCHMUA BaKHEHIIIX MaTeMaTUYEeCKUX MOI[CJ'ICI71 H MaTeMaTHYCCKUX
MCTOHOB JIsA OITMCAaHUA PA3JIMYHBIX XUMUKO-TCXHOJIOTMYCCKUX MMPOICCCOB.

2. B pe3yabTrarTe u3ydyeHUus1 JUCHUILIHHBI 00yYAIONIUIICH 10JIKEH:
Obnadamye CleAyOMKUMI KOMIIETCHIUSAMHI ¥ HHAUKATOPAMH UX TOCTH)KCHUS:
YK-1.1, YK-1.2 YK-1.3, YK-2.1, YK-2.2, TIK-1.1; OIIK-1.2, OIIK-1.2, OIIK-4.2
3HaTh:

OCHOBbI  Ju(epeHnanbHOr0 M HMHTErpajlbHOr0 HUCHUCICHHS, U GdepeHIInaTbHbIX
ypaBHEHUI

MaTeMaTHYeCKUe TEOPUH M METOJbI, JISKAIUE B OCHOBE MOCTPOCHHUS MaTeMaTHYECKHX
MOJICIICH;

OCHOBBI IPUMEHEHHS] MATEMAaTUYECKUX MOJIEJIeH U METO/IOB.
Ymers:

BBIOMpATh MAaTEeMaTUYECKUE METObI, IPUTOTHBIC JJIS PEeIICHUS] KOHKPETHOM 3a/1a4u;

HCII0JIb30BaTh MaTEMAaTUUYECKUE MOHATHS, METOJbl U MOJEIM JUIsl ONUCAHUS PA3JIMYHBIX
MPOIIECCOB;

BBISIBJISITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, JIeKAlllM€ B OCHOBE KOHKPETHBIX
MIPOIIECCOB;

MIPUMEHSTh MaTEMaTHUYECKHE 3HAaHUSI Ha MEXIUCIUIUIMHAPHOM YPOBHE.
Biaagern:

OCHOBaMHU ()yH/IaMEHTAJIbHBIX MAaTEMaTUYECKMX TEOpUN U HaBBIKAMH HCIIOJIb30BaHUS
MaTe€MaTUYeCKOro anmnapara.

3. Kparkoe conepxanue QM CUMILTHHBI

1 CEMECTP

Beenenne. [Ipeamer u mMeronpl marematuku. OnucaHne OCHOBHBIX pa3zenioB Kypca. CTpykTypa
Kypca U IpaBujia peUTHHIOBOM CUCTEMBI.

Pa3nea 1. DiieMeHTBI a/1redpsl.

1.1.

1.2.

UwucnoBble MHOKECTBA, KoMmIuiekcHbie uncna. Onpenenurenu |l u Il mopsiakos. Bextopsi:
OCHOBHBIE TIOHATHSA, CKaJIPHOE, BEKTOPHOE M CMEIIAHHOE IIPOU3BEACHUS BEKTOPOB.
AHanutuyeckas reoMeTpusi: psiMasi Ha IockocT, Kpussie || mopska.

Matpuupbl: AecTBUS HaJ MaTpULlaMHu, IPUBEIECHUE K CTYyIIEHUYaTOMY BUIy M BUIy [aycca.
Paur matpunel. OOpatrnas martpunia. Teopema Kponekepa-Kanemnu. Pemenue cucrtem
JMHEHWHBIX aireOpanueckux ypaBHeHUH. CoOCTBEHHBbIE yuclia U BeKTOpbl. KBaaparuunbie

(bopMBI.

Pa3nea 2. @ynknus oanoi nepemenHoii. Ilpenen pynkuun. HenpepsiBHOCTH GyHKIINH.

2.1.

2.2.

2.3.

Oyukuus. Crocobb! 3amanust GyHKIUU. OneMeHTapHble ¢yHkiuu. [lpexen ¢yHkuuu B
touke. OgHOcTOpOHHME Mpeaensl. [Ipeaensl Ha 6ECKOHEYHOCTH.

beckoneuHo Manble M OeCKOHEYHO OoibIMe (QYHKUIMU, UX CBONCTBA M B3aUMOCBS3b.
OcHoBHbIE TEOpEMBI O IIpenenax. I1epBbiil 1 BTOpOi 3aMeyaTeNbHbIe TPEAEIBI.
HenpepriBHOCTh (D)yHKIIMK B TOYKE U Ha mpomexyTke. CBolicTBa (GyHKIUN, HEMPEPBIBHBIX
Ha oTpe3kax. Touku pa3ppiBa GYHKIHUU U UX KIIACCH(PHUKAIIUS.

Pasznen 3. {udPepenunanbHoe ucuncjieHue GyHKUNUM 0JHON NMepeMeHHO.

3.1.

[MpousBomHass (yHKIMK, €€ TEOMETPUYCCKUN U MEXAaHMUYECKUH CMBICT. YpaBHEHHS
KacarenbHOH W HopMmanu. lIpaBunma auddepenumpoBanus. Tabmuima OCHOBHBIX
MPOU3BOIHBIX.
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3.2. JIuddepenmupyeMocTs (GYHKIHUH: OMpeAesieHHe, TEOPEMbI O CBS3U HENPEPHIBHOCTH H
muddepeHpyeMocTd GYHKIMM M C CYIIECTBOBaHHMEM mnpou3BogHOH. Juddepenuuan
dbyHKIMK: onpeneneHue, cBoiicta. [IponsBoaHas CioxHON HYHKIUH.

3.3. OcHoBHBIEC TeopeMbl auddepeHnuanpHoro ucunucienus: Pomns, Jlarpanxka, Komm. [IpaBuno
Jlonurans (packpbiTe HeonpeaeneHHocTe). [Ipon3BogHbIe BBICIIUX MOPSIKOB.

34. MOHOTOHHOCTh (YHKIMHU: OMNpEIeICHHe, HEOOXOAUMBIE U JOCTATOYHBIC YCIOBUS.
OkcTpeMyM QYHKIUH: OnpesesieHue, He0OXOAUMbIE U IOCTaTOUHbIE YCIOBHS. BBIMyKIOCTD,
BOTHYTOCTh M TOYKM meperuda rpaduka (QyHKIUH: ONpeaeieHus, HEO0OXOIUMbIe |
JIOCTaTOYHbIE YCIIOBUSI HX cymlecTBoBaHus. OOmias cxema wuccienoBaHus (yHKIUH,
MOCTPOCHUE UX I'PaHUKOB.

Pa3znen 4. UaTerpajbHoe ucuucjieHue GyHKUUM 0JHOM NepeMeHHOM.

4.1. TlepooOpa3zHas pyHkmms. HeonpeneneHHblid HHTETpall U €ro cBOicTBa. Tabmauiia OCHOBHBIX
UHTETPAJIOB.

4.2. Meroapl WHTETPUPOBAHUS: HEMOCPEICTBEHHOE HWHTETPUPOBAHHE, METOJ IIOJCTaHOBKH,
WHTETPUPOBAHUE TIO YACTSIM, MHTETPUPOBAHHE PAI[MOHATIBHBIX ApoOel, MHTerpHpoBaHUE
HEKOTOPBIX HPPAMOHATBHBIX U TPUTOHOMETPUICCKUX (DYHKIIUH.

4.3. OnpeneneHHbI UHTErpai, ero reOMeTPUUECKH CMBICI, ero cBoiicTBa. Teopema o cpenHeM
3HaueHun. dopmyna Herorona-Jleitbnuma. 3ameHa NEepeMEHHONM M HHTETPUPOBAHUE 10
YacTsAM B OIpENIeJICHHOM HMHTerpajie. Beraucienue miomanei miockux Guryp u o0beMoB
TEJ BpALICHHS C TIOMOIIBIO OIPEISIIEHHOr0 HHTerpana. HecoOCTBEHHBIE WHTETPAJIbL:
orpezieNieHus, CBOWCTBA, METObl BEIUMCIICHHUS.

2 CEMECTP

Paspen 5. luppepennuaibHoe ucunciaeHue GyHKUMNA HECKOJIbKUX MepeMeHHbIX.

5.1. ®ynkuuu AByX M Oojiee MEPEMEHHBIX: OIpeJesieHue, 00JacTh ompeaesaeHus, 001acTh
CYILIIECTBOBaHMsI, F€OMETPHUECKas UHTEPIIPETALMS, JUHUNA YPOBHS, U IOBEPXHOCTH YPOBHSL.
[lpenen ¢yHkuuu B Touke. YacTHble MNPOU3BOAHBIE (HA HOpUMepe (QYHKIUHM JBYX
NEPEMEHHBIX). HuddepenunpyeMocTsb GbyHKIUY: OIpEeIETICHUE, CBA3b
TG PepeHIMPYyEMOCTH ¢ HEMPEPHIBHOCTBIO M C CYHIECTBOBAHMEM YACTHBIX MPOU3BOHBIX.
JHocratounslie ycnoBus nudpdepennupyemoctd pyHkiuu. JuddepennupyemMocts CaoKHOM
(byHKLMY, TTOJIHAs TPOU3BOIHAS.

5.2. Muddepenuman GyHKIUN BYX MEPEMEHHBIX, €0 MHBapHUaHTHOCTb. Juddepenuupopanne
GyHKIMU OJHOM M JBYX NEpEeMEHHbIX, 3aJaHHOM HesBHO. YacTHble NPOU3ZBOAHBIE U
muddepeHIManbl BHICIIUX TOPSAAKOB. TeopeMa 0 paBeHCTBE CMEIIaHHBIX TPOU3BOIHBIX (IS
(GyHKLIMU IBYX EpEMEHHBIX ). AHATUTUYECKU MPU3HAK MOJIHOTO U depeHiuana.

5.3. IlpousBonHas Mo HANpaBJIEHUIO: OINpesaeseHue, Gpopmyna s ee BbIUUCIeHus. ['paauent u
€ro CBOMCTBAa. DKCTpeMyMbl (DYHKIIMM JBYX MEPEMEHHBIX: ONpeeseHHs, He00X0auMoe 1
JIOCTaTOYHOE YCJIOBHSI CYIIECTBOBAaHHUS SKCTpEMyMa. Y CJIOBHBIN AKCTPEMYM: ONpeesieHue,
METO/Ibl HAaXOXACHUS TOUEK YCIOBHOIO IKCTpeMyMa (IIPSMOM METOJ M METOJ MHOKUTEJIEH
Jlarpanxa). HawuOGonpiiee u HauMeHbllee 3Hau€HUS (QYHKIUM [JBYX TMEPEMEHHBIX B
3aMKHYTOH 00J1aCTH.

Paspnen 6. KparHbie mHTErpaJibl.

6.1. JIBoltHOM MHTErpai: ONpeneraceHne, FeOMETPUUECKUN CMBICI, CBOMCTBA. Teopema o cpenHeM
3HAYEHUHU JIBOMHOTO MHTErpajia. BeluucieHne ABOMHOIO MHTErpajia B AEKAPTOBOM CHUCTEME
KOOpJUHAT.

6.2. Bpruucienue ABOMHOIO MHTErpajia B MOJISIPHOW cucTeMe KoopauHat. MuTterpan Jiinepa -
[Tyaccona. IlpunosxeHust TBOMHOro MHTErpajia: BBIYHCICHHME IUIOIMIAIM IJIOCKOH obiacTw,
o0beMa LMIMHIPUYECKOTO Tella, IUIOIAAM MOBEPXHOCTH, MACChl IJIACTUHKU C 3aJaHHON
IUIOTHOCTBIO, KOOPJAMHAT LIEHTPA TAXKECTH IJIACTHUHKH.

6.3. TpoliHOW HWHTErpan: omnpeaciieHue, (GU3NYECKUH M TEOMETPUUYECKHH CMBICI, CBOWCTRBA,
TeoOpeMa O CpeJHEM 3HAYEHUU TPOMHOIO MHTErpana. BeluucieHue TpOMHOroO MHTErpajia B
JIEKapTOBOM CHCTEME KOOpJIMHAT, B LWIMHIPUYECKUX M C(EpUUECKUX KOOpIHHATAX.
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[IpunoxxeHuss TPOWHOrO WHTETpayiia: BBIYMCICHHWE OOBEMa, MacChl Tella C 3aJaHHOU
IUIOTHOCTBIO, KOOPJAMHAT LIEHTPA TSAKECTH TeJa.

Pa3znen 7. KpuBosinHeiiHble 1 TOBEPXHOCTHbIE MHTEIPAJIbI.

7.1. KpuBOJIMHEWHBIA MHTETPaAN 10 KOOPAMHATAM: ONpeAeieHne, PU3UIECKUN CMBICI, CBOIMCTBA.
Brruncnenne kpuBonuHeWHOro wuHTerpana. @opmyna aiis BbIUKCICHHS pabOTHl MpH
HepPEMELIEHUHN MaTepUaIbHOM TOUKU B CUJIOBOM I10JI€ BJIOJIb HEKOTOPOI'O ITyTH.

7.2. ®opmyna ['puHa 1151 BBIYMCICHUS KPUBOJMHEHHOIO MHTErpaja Mo 3aMKHYTOMY KOHTYpY.
He3aBucuMoCTh KPUBOJIMHEHHOTO HMHTETpajia OT IMYTH HHTETPUPOBAHU: HEOOXOIUMOE U
JIOCTaTOYHOE YCJIOBUE HE3aBUCUMOCTH, KpUTEpUl He3aBUCUMOCTH. [loTeHnumanbHOE mole,
NOTeHIMaIbHas (YHKIMSA U €€ BbIUMCIICHUE. BhIluncienne KpuBOJIMHEHHOr0 MHTETpaja, He
3aBUCALIETO OT IIyTH UHTEIPUPOBAHUS.

7.3. TIoBEpXHOCTHBIN MHTErpa: OINpecsieHNe, PU3NUIECKUI CMBICI, BBIYHCICHUE B JIEKaPTOBOU
cucreme koopauHat. Teopema ["aycca-Octporpanckoro. @opmynna Ctokca.

3 CEMECTP

Paznen 8. Iuddepennuaibubie ypaBHeHHs IEPBOr0 NMOPSAKA.

8.1. JluddepeHuuanpHple  ypaBHEHUS:  OIpeJelieHHe, IOpsI0K, pelleHHe, Teopema
CYIIECTBOBAaHMS W €AMHCTBEHHOCTH pemenusa. 3amada Komm. [luddepennmansabie
YPaBHEHHUS € Pa3AEAIOIUMUCS [IEPEMEHHBIMU.

8.2. OpHOponHBIE ypaBHEHUS TMEPBOTO MOPSAKA: OMpeNeseHue W MeToja perieHus. JInHeinsie
YPaBHEHHUs TOpsKAa MOpsAKa: ONpEACNICHUE M METOJ peleHus. YpaBHeHus bepnysuim:
OIIpE/ICNIEHUE U METO/1 PEILICHUSI.

8.3.  JuddepeHuuanpHble ypaBHEHUs B HOJHBIX IU(depeHuunanax: OnpeaeieHne U MeToJ
pemieHus. MHTErpupyronmii MHOXKUTENb: ONPEEIICHUE, CBEIEHNE K YPABHEHHUIO B IOJHBIX
TuddepeHImanax ¢ MOMOIIbIO HHTETPUPYIOIIETO MHOXKHUTEIS.

Paznen 9. luddepennuaibubie ypaBHeHHs] BTOPOr0 MOPSIAKA.

9.1. uddepenunanbable ypaBHEHHsS BTOPOTO IMOPSAIKA, JOMYCKArOIIUE MOHM)KEHUE IMOpsIKa.
Jluneitnble quddepeHnraibHble YpaBHEHNUs BTOPOTO MOPSAKA: ONpeesieHUue, 0THOPOIHbIE
Y HEOJHOPOIHbIE JTUHEWHbIE ypaBHEHMsI. CBOMCTBA PEILIEHUH.

9.2. Jluneiinas He3aBUcUMOCTh QyHKIMI. Onpenenurens BpoHckoro u ero cpoiictsa. Teopemsl 0
CTPYKTYpe OOLIMX pelIeHUuil JHMHEHHBIX OJHOPOJHBIX U JIMHEHHBIX HEOAHOPOIHBIX
mubdepeHIMaNbHBIX ypaBHEHUI BTOporo nopsaka. dyHnaMmeHTanbHas cucTeMa pelieHHi
JUHEHHOTO OJTHOPOJHOTO M (hepeHINaTEHOTO YPaBHEHUsI BTOPOTO MOPSIIKA.

9.3. Jluneitnsle ogqHOpOIHBIE MU depeHIMaTbHbIE YPAaBHEHNS BTOPOTO MOPsiAKA C MOCTOSHHBIMU
kodpduuuentamu: Meron Diinepa Uil pelleHUs 3TUX ypaBHeHHMH. JIuHeliHble
HEOJITHOPO/HbIE Nu(depeHnanbHble ypaBHEHUS BTOPOro TMOpsiAKa C IMOCTOSHHBIMH
K03 uIMeHTaMu: MeTo/1 MoA00pa YaCTHOTO PEIICHUS 3TOT0 YpaBHEHUS C MPaBON YaCThIO
CHEIHMAIbHOTO BUAA U METOJ] BapUallii IPOU3BOJIbHBIX TOCTOSHHBIX.

9.4. Jluneiinpie nudpepeHuanbHble ypaBHEHU N-TO MOpsAKa: CBOWCTBA PELICHUH, TEOPEMBI O
CTpPYKType oOOmIIero pemnieHusl. AJTOpUTM MOCTPOEHHUS OOIIEro peuieHusl JHUHEHHOTo
TuQepeHIMaIbHOr0 YpaBHEHUS N-TO MOPSAIKa C MOCTOSIHHBIMHU KO3 PHUIIMEHTaMHU.

Pa3nea 10. Cucremsl 1udepeHnaIbLHBIX YPABHEHHUI.

10.1. Cuctembl nuHeWHbIX AupdepeHInaTbHBIX YPaBHEHUH TIEpBOro MOpsAKa, pEeLIeHHe

METOJIOM HUCKITFOUEHUSI.

10.2. CucteMbl TMHEHHBIX TU(QPepeHINaTbHbIX YPABHEHUI MEPBOro MOpPsiKa, METO BapUallliu
MIPOU3BOJIBHBIX MOCTOSHHBIX. CHCTEMBI JMHEWHBIX OIHOPOJHBIX YpPaBHEHUH MEPBOTO
HOpsi/IKa ¢ TOCTOSHHBIMU KO3 UIIMeHTaMu, MeTOo Diijepa.

10.3. Cucrtembl JMHEHHBIX HEOJMHOPOMHBIX MU(D(PEpEeHIIMATBHBIX YpPaBHEHUH C TOCTOSHHBIMH
K03 pULIHEHTaMU.

Pasznea 11. YncisioBbie 1 GyHKIMOHAJIbHbIE PAIBI.

11.1. UwucnoBble psiabl: OCHOBHBIE MOHATHUS, CXOOUMOCTH psaa. HeoOxomumblii mpu3HaAK
cxogumoctu psana. CBoicTBa cxonammxcs psfoB. JOCTaTOYHbIE NMPU3HAKU CXOAUMOCTH
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3HAKOMOJIOKUTENIBHBIX PAIOB: HMHTETpalbHBIA Mpu3HAK Komm; NpU3HAKUM CpaBHEHUS
psanoB; mnpusHak [lamamOepa; panukanbHblii  npusHak  Kommu. Psger  J{upuxie.
3HaKOYEePEYIONIUICS ps: omnpeneiaeHue, npu3Hak JleiOnuma. AOGCOMIOTHAS W YCIOBHAs
CXOJMMOCTb 3HaKOIIEPEMEHHBIX PSI/I0B.

11.2. ®dynkuvonaneHble psiabl. CTENEHHBIE PSABL: ONpeneicHue, Teopema AOens, WHTepBal
CXOJMMOCTH, paguyc cXoAuMOocTH. CBOMCTBA CTENIEHHBIX PAIOB.

11.3. Pager Teisiopa u MaknopeHa: omnpenesieHHe, YCIOBUSA CXOAMMOCTH psiga Teisopa K

ucxonaHou ¢yHkmuu. Jlemma lim L: _o M VX eR. Jlocrarounsle ycioBUsl CXOAUMOCTH
n:

n—oo

pana Teinopa. Anroput™m pasznoxkeHus GyHKuuH B psax  MakiaopeHa. OCHOBHBIC
pasnokenns QyHkumit: €%, SiNX, cosx, In(l+x), (1+x)", arctgx, arcsinx B psx

Maknopena.
11.4. Pasnoxenue ¢pynkuuid B psg Teiinmopa ¢ MOMOIIbIO OCHOBHBIX pasznoxeHuil. [IpumeHenue
CTEMEHHBIX  PSIOB:  NPHUOJTMKEHHBIC  BBIUMUCICHHUSA, MNPUOIMKEHHOE  peIlIeHUE

muddepeHIaNbHbIX ypaBHEHUH.

4 CEMECTP

Paspnen 12. Teopusi BepositHocTeil. CiryyaliHble BeJJMYMHBI H MX 3AKOHBI pacrpeieIeHus.

12.1. Cnydvaiinele, JOCTOBEpPHBIE M HEBO3MOXXHBIE COOBITHSA. BuIBI CITydalfHBIX COOBITHIA:
COBMECTHBIE U HECOBMECTHbIE, IIPOTUBOIOJIOXKHbBIE COOBITHS. Anredpa coObITHI: cymMma,
npou3sBesieHue coObITHI. DeMeHTapHble coObITHs (Mcxobl). Kitaccuueckoe onpeneneHue
BeposATHOCTH. CBOICTBA BEPOSTHOCTH CIIy4alfHOI'O COOBITHSI.

12.2. TeopeMbl BEpOSITHOCTEW: CIIOKEHUE BEPOATHOCTEH COBMECTHBIX M HECOBMECTHBIX
COOBITHI; TPOU3BECHNS BEPOSTHOCTEH 3aBUCHUMBIX U HE3aBHCHMBIX COOBITHH. Y CIOBHAs
BEPOSATHOCTh. Teopema 0 MoJHOM BepoATHOCTH. @opmyrbl baiieca.

12.3. IToBTOpHBIE HcnbITanus. Popmyna beprymm. JlokanbHas M MHTErpaibHas TEOPEMBI
Myaspa-Jlamtaca. ®opmyna I[lyaccona.

12.4. CnydvaiiHas BeJIMYMHA: ONPEICIICHUE BUJbI CIly4allHbIX BEMWYMH. J{MCKpeTHas cirydaliHas
BEJIMYMHA: BEPOSTHOCTHBIM psii, PyHKIMS pacnpeneneHus. MaTemaTuueckoe 0XHJaHue,
JUCIIEpCUsl M CPEOHEKBAApPaTUYECKOE OTKIOHEHHWE, W HX CBOMCTBAa. bHHOMMalbHOE
pacnpenenenue, 3akoH [lyaccona st AMCKPETHOM CIIy4yalHOW BEJTMYUHBI.

12.5. HempepsiBHas ciydaifHas BeIMYMHA: (YHKIHS MJIOTHOCTH BEPOSTHOCTEH M €e CBOMCTBA,
(GyHKIMS pacripeieneHus 3TON ciydailHON BETMYHUHBI U €€ CBOMCTBA. CBSA3b MEXY 3TUMU
¢GyHkuusMu. BeposTHOCTH TMoOMagaHus HENPEepbIBHOW ClyyalHOM BeIMYMHBI Ha
HEKOTOPBIA TIPOMEKYTOK. PaBHOMEpHBI 3aKOH pAaCIpeneNneHus, €ro IapameTpsl.
HopmanbHslii 3aK0H pacripeienieHus1, ero napameTpsl ¥ GOpMyIIbL.

Paszpnen 13. MaremaTtuyeckasi CTAaTHCTHKA.

13.1. 3amaun MaTeMaTW4ecKON CTAaTHUCTUKU. [eHepaibHas M BHIOOPOYHAS COBOKYITHOCTH.
Cratuctuueckuii  psn  BBIOOPOYHOM  CcOBOKymHOCTH  (BbIOOpkM). MHTepBanbHBIM
CTaTUCTHUYECKUI psia BeIOOpKM (mpu Oonbmmx oObemax BblOOpku). Ilomuron wacror
CTaTHUCTUYECKOTO paclpeieleHHs BBIOOPKHU.

13.2. ToueuHble CTATUCTUYECKHE OLICHKU M1apaMETPOB PaCIpPEEIICHNs UCCIEAYEMOM ciayJyailHON
BEJIMYMHBI: CpeqHee apu(MeThyecKkoe CTAaTUCTUYECKUX 3HAUYEeHUH, BbIOOpOYHAs
JMCIIepcHs,  UCHpaBieHHas  BblOOpouHas  aucrepcuss. OcHOBHBIE — TpeOOBaHUS,
NpenbsBIsieMble K TOYEYHBIM OlEHKaM. lIHTepBajbHBIE OLIEHKH [apamMeTpoB
pacnpeneneHuss UCCIeyeMON CIIy4aliHON BEIMYMHBI (B MPEATNOI0KEHNH, UTO OHA UMEET
HOpPMAJIbHOE  PACIpelesIeHue CIy4yaliHON BEJMYMHBI) MHTEpBal MaTEeMaTUYECKOIO
OKMJAHUS NPU M3BECTHOM IUCIEPCUU M HEU3BECTHOM, NOBEPUTENbHBIM HHTEpPBAN IS
CPEIHEKBAIPATHYECKOTO OTKIIOHCHHS.
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13.3.

[IpoBepka CTATUCTUYECKHX THMOTE3: (OPMYJIUPOBKA OCHOBHOM M KOHKYPHPYIOIIEH

TUIOTE3bl. YPOBEHb 3HAUMMOCTU. BbIOOp KpuTepus Ui MPOBEPKH OCHOBHOM THIIOTE3BI.
ITpoBepka runoTessl 0 paBEeHCTBE JUCIEPCHUHU IBYX I€HEPAIbHBIX COBOKYITHOCTEH 110 JBYM
BbIOOpKaM M3 HUX. IIpoBepka rurmorespl 0 paBeHCTBE ABYX CPEIHUX (IPU HM3BECTHOH U
HEU3BECTHOI nucnepcun). [IpoBepka runores3sl 0 HOPMAIBLHOM pacupeneneHUH (KpuTepui

[Tupcona).

13.4. DnemMeHTBl TEOpUU KOPPEISILIUHU. (X,Y)- CUCTEMA JIBYX CIy4alHBIX BEJIMYUH (ABYMEpHas

CllydaifHas BENMYMHA). 3aBUCUMOCTbh MEXIYy cocTaBisomuMu X U Y — OCHOBHasl 3ajaya
xoppensuuu. Ko>pduument koppensuun r,, i KOPPEIAUMOHHBIA MOMEHT K, - NX OLEHKH

0 BBIOOPOUYHBIM JaHHBIM. [IpoBepka THUMOTE3Bl O CYIICCTBOBAHUU KOPPEISAIMOHHON
3aBUCUMOCTH Mexay X u Y. YpaBHeHus jquHelHoM perpeccun Y Ha X 1 X Ha Y B ciydae
HATHYUS KOPPEISIIIMOHHON 3aBUCHMOCTH.

4. O0beM y4eOHOH JUCHUILINHBI

CemecTtp
Bua yueoHoii padoThl Bcero 1 2 3
ry P 3E AKkan. 3K AKka 3E Aka 3E AKka 3E Aka
q, Ia. 4. I. 4. I. 4. I. 4.
Obwas Tpyroemkocts | g | i3 | 5 | 180 | 5 | 180 | 5 | 180 | 3 | 108
AMCIUILINHbBI
Konrakruas pabora — | g o7 | 54 | 178 | 64 | 178 | 64 | 1,78 | 64 | 1,33 | 48
ayIMTOPHbIE 3AHATHS:
Jlexuuu 311 | 112 [ 089 | 32 | 089 | 32 | 089 | 32 | 044 | 16
}g’;‘;‘m“““e SaHATHA 356 | 128 | 089 | 32 | 089 | 32 | 089 | 32 089 32
Camocrosrensnan 933 | 336 | 322|116 | 222 | 80 | 222 | so | 107 | 60
pabdora
KonTakTHas 0.6 0.4 0 0 0.2
CaMOCTOsTeNIbHast paboTa
CaMoCTOSTENBHOE 9,33 3,22 115 2,22 2,22 1,67
W3YYCHHE Pa3/eiioB 335,4 5 ’ 80 80 59,8
JIACLIUIUTUHBI
Bup xourpoas — 3auer + +
Bup xontpoJssi — 3auer ¢ + +
OLICHKOM
Bux xomrpos - 2 | 72 1 |3 | 1| 36
IK3aMeH
KonraktHas pabora —
MTPOMEXKYTOYHAS 0,8 0,4 0,4
aTTecTalnus 2 1 1
[ToaroroBka Kk sK3aMeHy. 71,2 35,6 35,6
Buja urorosoro 3auer ¢ DK3aMeH DK3aMeH 3auer
KOHTPOJISL: OLICHKOM
CemecTp
Bua yueoHoii padoThl Bcero 1 2 8 4
Yy P ag | AP, | o [Actp | 3E [Actp | 3E [Actp| 3E [ Actp
9.. N . q. N N
Obwas Tpyroemrocts 18 | 486 | 5 |135| 5 | 135 | 5 |135| 3 | 81
AU CIUILINHbBI
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Kouraxruas padora — 667 | 180 | 178 | 48 | 1,78 | 48 | 1,78 | 48 | 133 | 36
ay/INTOPHbIE 3aHATHS:
Jlexnuu 3,11 84 089 | 24 | 089 | 24 [ 089 | 24 |044 | 12
}g’;‘fmec““e SAHATHA 356 | 96 | 089 | 24 | 089| 24 | 089 | 24 | 089 | 24
CamocrosiTesibHas padora | 933 | 252 | 322 | 87 | 222 | 60 | 222 | 60 | 167 | 45
KonrairHas 0,45 0.3 0 0 0,15
caMoCTOsITelIbHAs paboTa
CaMoCTOSTENBLHOE 9,33 251.5 3,22 2,22 2,22 1,67 448
M3y4YeHUe pa3/eioB 5 86,6 60 60 5
JIIACLATUTUHBI
Bun KOHTPOJIAA — 3auer + +
Bun xonTpoJs — 3aver ¢ + +
OIleHKOM
Bua koHTpoOJIs — DK3amMeH 2 54 1 27 1 27
KonraktHass  pabora —
MIPOMEXKYTOUHAs 0,6 0,3 0,3
aTTecTanus 2 1 1
[TonroToBka K SK3aMeHy. 53,4 27,7 21,7

3ader ¢ 9K3aMeH 9K3aMeH 3ader
Bua uTOroBoro KOHTpoOJIA: .

OLICHKOM

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI

«Puznka»

1 Heab nucUMMJIMHBI — MPUOOpPETEHHE CTYJCHTaMH 3HAHWM MO OCHOBHBIM pa3zjeliaM
(U3HKY ¥ YMEHHIO TIPUMEHSTh UX B IPYTHX €CTECTBEHHOHAYYHBIX JTUCIUTUTHHAX.

2 B pe3yabTaTe H3y4eHUs: JUCHUILIHHBI 00yYAIOLIUIICS T0JIKEeH:

Obnadams CIETYIONUMU KOMITIETCHIIMSIMU U MHANKATOPAMH UX JOCTHXKECHUS

YK-1.1, YK-1.2, YK-1.3, YK-2.1, YK-2.2, OIIK-1.1, OIIK-1.2, OIIK-4.2, OIIK-4.3, OIIK-4.4.

3namo:

- (u3MUecKue OCHOBBI MEXAaHUKH, (U3MKM KojeOaHUM M BOJH, 3JEKTpUYECTBA U
CTaTUCTUYECKOM (U3MKM M TEPMOJAMHAMUKH, KBaHTOBOM

Mar"Hetuisma, OSJICKTPOAHNHAMUKH,

¢bu3uku;

- CMBICJI (bYHI[aMeHTaHI)HBIX (1)I/ISI/I‘~IGCKI/IX 3aKOHOB, IMPHUHIUIIOB MW TIIOCTYJATOB;, HX

(bOpMy.TII/IpOBKI/I U I'paHULIbI IPUMCHHUMOCTU

- CBS3b IIHUPOKOTO Kpyra (hM3WYECKUX SBICHUN C (PyHIAaMEHTaIbHBIMU TMPUHIUIIAMH U
3aKOHaMHU (PU3WKHU; OCHOBHBIC METOIbI PEIICHHUS 33124 M0 ONMUCAHHUIO (U3NIECKUX SIBIICHUM;

- METO/1bl 00pabOTKH PE3yNbTaTOB (PU3UYECKOTO IKCIIEPUMEHTA.

Ymemes:

-IPUMEHSATh TEOPETHUUECKHUE 3HAHUSA U IKCIEPUMEHTaIbHbIE METOJbl UCCIEIOBAaHUS MPU
peleHnH mpodecCUOHABHBIX 3a1a4;
-[IPOBOJIUTh PACU€ThI, OCYIIECTBIISATh aHAJIU3 M HA OCHOBE 3TOr0 JeJIaTh 0OOCHOBAaHHbBIE

BBIBOJBI,

- QaHAJTM3UPOBATH PE3yJIbTATHl HAOMIOACHUN M SKCIIEPUMEHTOB C TPUMEHEHHEM OCHOBHBIX
3aKOHOB U MIPUHIIMIIOB (PU3HKH;
- OMpeAessATh XapakTep (U3NYECKUX IPOILECCOB MO KOMIUIEKCY AIKCIEPUMEHTATbHON
uH(OpMAaIUY TPU TOMOLIH I'paUKOB, TAOIHIl U YPaBHEHUH;
- TIPEACTABIIATHL 00pPabOTAaHHYIO DKCIIEPUMEHTATBHYIO M TEOPETHYECKYI0 HMH(OPMAIUIO B
YCTHOW M MHCbMEHHOU (popme, B TOM YHCIIE C MCIOIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX

TEXHOJIOTHH.
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Bnaoemu:

- HaBBIKAMU Pa0OTHI C IMUPOKUM KPYroM (hU3HYeCcKUX MpUOOPOB 1 000pYIOBAHNUS;

- HaBbIKaMU 00OCHOBAHUS CBOMX CYKJEHHI U BbIOOpA METO/1a UCCIIEIOBAHMUSI.

3 Kpartkoe conep:kaHue JMCIHUIIIHHbI

Paszoen 1. Qusuueckue 0cHOBbI MEXAHUKU.

1.1. Ilpeamer ¢usuku. Meronbl (U3NYECKOTO HCCIEIOBAHUS: ONBIT, THIIOTE3a,
sKcriepuMeHnT, Teopus. Ilpeamer kuHemaruku. IlepemernieHue, CKOpPOCTb, YCKOpPEHHE.
Kunemarnyeckue XxapakTepUCTUKU BPAIATEIbHOTO JBUKECHMUSL.

1.2. 3akonsl HprOTOHA. 3aKOH BCEMHUPHOTO TATOTEHHUSA. 3aKOH BCEMUPHOTO TATOTEHUS.
JIBr>keHuWeE Tena mepeMeHHoM Maccehl. Y paBHeHus Memepckoro. @opmyna L{nonkoBckoro.

1.3. Yopyruii u Heynpyruil yaapsl mapoB. MOMEHT WHEPIUMH MaTE€pUAIbHOU TOYKUA U
TBEPJIOTO TeNa.

1.4. Kunemaruka rapMoHMYecKHX KoneOanmii. JluddepeHnuanpbHoe ypaBHEHHE
rapMOHHUYECKUX KojeOaHui. [loHsaTHe 0 3aTyxaromMX W BBIHYKICHHBIX KosieOaHUsX. BomHoBoe
IBUKEeHHE. BOTHBI MPOI0IbHBIE U TONEPEYHbIE.

Paszoen 2. Monexynspuas ¢uzuxa u mepmoounamuxa.

2.1. DneMeHThl TEpPMOJWHAMUKH M  (U3HYECKOW KUHETHUKH. MiaeanpHBIA ras.
Pacnipenenenne bonsivana u ero obmedusndeckuii cmbici. PeansHbiii ras. YpasHenune Ban-nep-
Baansca.

2.2. TepmomuHamudeckuii MeTton B (¢usuke. PaBHOBecHble coctosHus. Hauama
TepMOoauHAMUKU. [IUKIbI. DHTPOMNHS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. Sdnenme mepenoca. [quddysusa. 3akon Puka. TeruonpoBogHocTh. 3akoH Dypbe.
Buytpennee Tpenue (Bsi3kocTh). 3akoH HproToHa.

Pa3zoen 3. Dnexmpocmamuxa u nocmosiHHblLUL 21eKMPUYeCcKuti mox.

3.1. 3akon Kymona. Teopema Octporpanckoro-I'aycca. Jlumons. JMdneKTpuku B
ANEKTPOCTATUYECKOM T10JI€

Pasoen 4. Onekmpomazcrnemusm.

4.1. 3akon Amrnepa. 3akon buo-Casapa-Jlamnaca. Cuina Jlopenna.

4.2. MarHeTuku. DJIeKTpOMarHuTHasl MHAYKIUs. Y paBHeHHe MakcBea.

Paszoen 5. Onmuxa.

5.1. Unrepdepenuus BosH. Judpakuns BoaH. [lonspusanus BoH.

5.2. TennoBoe m3nmydenue. 3akoH Kupxroda. I'mnotesa [lnanka. KBantoBoe oO0bsicHEHHE
TeIuI0Boro u3nydeHus. Ipdpext Komnrona.

5.3. Slnepnas monens atoma. [loctynare bopa. ATom Bogopoaa mo bopy.

Pazoen 6. Dnemenmul k6anmosou puzuxu.

6.1. T'umoreza ne bpoiina. BonHoBoe ypaBHenue IllpenuHrepa ans CTallMOHApHBIX
cocrostHuil. OnbiTel HlTepHa-I'epnaxa.

6.2. Mmuorosnektponusiii arom. Dddexr 3eemana. I[lpunmun Ilaynu. KsantoBbIe
cTaTucTHueckue pacupeneneHus boze-Oitnmreiina u @epmu-upaxa. oHonsl. 3akonsl Jledas u
DUHIITENHA.

4 O0bem y4eOHOH TUCHHUIIINHBI

Cemectp
Bcero
B yueGHoi paGoTs! 2 ceMecTp 3 cemectp
3E Axan. 3E Axan. 3F Axaj.
q. q. q.
OO6m1ast TPyA0EMKOCTh JTUCITUTUIHHBI 12 432 6 216 6 216
KonrtakTHas padora — ayiuTopHbIE 36 | 1288 13 48 23 80
3aHATHS:
Jlexumn 1.4 48 0.4 16 0.9 32
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[Tpaktuueckue 3ansatus (I113) 1.4 48 0.4 16 0.9 32

JlaGopaTtopHsie paboTsl (JIP) 0.8 32 0.4 16 0.4 16
CamocrosiTesbHasi padoTa 6.4 232 3.7 132 2.7 100
KonrakTHas camocTosiTeNIbHAs paboTa - - -
CaMocTosATeIbHOE N3YUEHUE Pa3/IEIOB 6.4 230 3.7 132 3.7 132
JMCIUIIIHHBI

Buabl KOHTPOJIA:

3auem c oueHkou -

JK3aMeH 2 71.2 1 35.6 1 35.6

KonTaktHas paboTa — mpOMEKyTOYHAS 08 0.4 04
aTTecTalus 2 1 1
[TonroroBka K 3K3aMeHY. 70.4 35.2 35.2
Bujg UTOroBOro KOHTPOJIS: JK3aMeH JK3aMeH
Bu, eOHOM paboThI peere 2 CeMeCTISeMeCTI; ceMectp
ok P 3E Actp. 3 AcTp. 3F Actp.
q, q. q,
OO011as TpyA0€MKOCTh JTUCITUILUIHHBI 12 324 6 162 6 162
KonTakTHas padoTa — ay1uTOpHbIE 36 96.6 13 36 23 60
3aHSITHS:
Jlexun 14 36 0.4 12 0.9 24
[TpakTuueckue 3austus (I13) 1.4 36 0.4 12 0.9 24
JlaGopatopusbie pabotsl (JIP) 0.8 24 0.4 12 0.4 12
CamocrosiTeibHasg pabora 6.4 174 3.7 99 2.7 75
KonTakTHas camocTosTenpHas paboTa - - -
CamMocTosATeIbHOE U3YUYEHUE PA3/IEIIOB 6.4 174 3.7 99 3.7 99
JUCITUTLIAHBI
Buabl KOHTpOJIA:
3auem ¢ oueHkou - - - - - -
JK3aMeH 2 534 1 26.7 1 26.7
KonTakTHas paboTa — MPOMEKYTOUHAS 06 0.3 03
aTTecTanus 2 1 1
[TonroTroBKa K SK3aMeHY. 52.8 26.4 26.4
Bua MTOroBoro KOHTpoJIsi: JK3aMeH JK3aMeH

AHHOTanugA padoyeil NpOrpaMmbl AU CHUNIMHBI
«IIpobsemMbl yCTOMYHBOrO pa3BUTH»

1 Heab AucHunInHbI - ChOPMHUPOBATH Y CTY/IEHTOB 1EJTOCTHYIO KAPTHHY MHPa Ha OCHOBE
KOHILICTIIIMM YCTOWYMBOTO Pa3BUTHS, MO3HAKOMHUTH CTYJIEHTOB C LIEJISIMH YCTOMYMBOTO Pa3BUTHS,
MOHATUSAMM YCTOMYHMBOCTH M HEYCTOMYHMBOCTH JUHAMUYECKHX CHUCTEM B OKPYKAIOIIEM MHDE;
pecypcax U pa3BUTHUM, AHTPOIIOTEHHOM BO3JCHCTBUU HAa OKPYKAIOLIYIO CpEly, YIPaBIECHUU
Ka4eCTBOM OKPYXKAIOIIECH Cpebl.

2 B pe3yabTaTe M3y4eHUS IMCUMILINHBI 00yYAIOIIMIACH JOJIZKEeH:

63



Obnadamye cleayOUMU KOMIIETCHIMAMHU U HHAUKATOPAMH UX JOCTHXKEHUS:
YK-2.2; YK-8.1; YK-8.2; OIIK-2.2; OIIK-6.1; OIIK-6.2
3namo:

— OCHOBHBIE OTIPEJICICHUS ¥ IPUHLUIIBI KOHLIEIIIMHA YCTOWYHBOTO Pa3BUTHS;

— OCHOBHBIE XapaKTEPUCTUKU OMOTUYECKHX, aOMOTHMUYECKHUX M aHTPOIOIeHHBIX (HaKTOpOB,
OKAa3bIBAIOUINX BIMSHUE HA )KUBbIE OPraHU3MbI, BKIIIOYAst YEJIOBEKa;

— OCHOBHBIE CYILECTBYIOLIME MPOOJIEMbI, BOZHUKAIOUIME IPU B3aUMOAECHCTBUM SKOHOMHKH,
o0IIecTBa U OKPYXKAIOIICH CPEJIbI;

— COBPEMEHHbBIE CUCTEMBbI MH/IEKCOB U HHAMKATOPOB YCTONYMBOIO pa3BUTHS, UX OCOOEHHOCTU
Y HEJIOCTaTKU;

Ymems:

— JleNlaTh  CHUCTEMHBIM aHajdu3 CYIIECTBYIOUIMX 3KOJOr0-COLMAJIbHBIX, COLMAIbHO-
HKOHOMHUYECKHUX U 3KOJIOr0-3KOHOMUYECKUX MPpo0dIieM;

— HAXOJWTh HambOoyiee palMOHAIBHBIA BAPHAHT PEIICHHS IOCTABICHHBIX 3a7ad C Y4ETOM
KOH(UINKTa B MOTPEOHOCTSX YEIOBEKA U OTPAaHUUYCHUSAX OKPYKAIOLIEH Cpeibl;

Braoemy:

— HaBBIKaMU I0JIb30BAHUS COBPEMEHHOM JInTepaTypoil B 001aCTH yCTOWYMBOIO Pa3BUTHUS U
9KOJIOTHUH;

— YMEHHMEM aHaJIM3UPOBATh HOBBIE TEOPETUUYECKHE U MPAKTUYECKUE MPOTPaMMbl U IIPOEKTHI,
HaIpaBJICHHBIC HA JOCTIKEHHUE LeIel YCTOWYMBOTO Pa3BUTHS;
— IpUeMaMM HPUHATHS PELICHUH IO YPeryJupOBaHUIO KOH(JIMKTHBIX CUTyalUd B 0O0JIACTH
YCTOMUYMBOTO Pa3BUTHSI U HCIIOJIB30BaHUS PECYPCOB.

3 Kpartkoe coaep:xaHue JUCHUILIAHBI

Pazoen 1. Ocnoenvie nonamus Kypca. Oduiecmeo u okpyxcarouias cpeoa
Ienu, 3amaum W mpenMer Kypca. MecTto Kypca B CHCTEME XHMHYECKOTro OOpa3oBaHUSL.
Dkosorudeckoe oOpazoBaHue U 00pazoBaHUE JIJIsl yCTOWYMBOTO Pa3BUTHS.
Poct u pasButHe. YCTONUMBOCTh M HEYCTOWYMBOCTH JAMHAMHUYECKUX cucTeM. buocdepa kak
TMHAMUYecKasl cuctema. UenoBek: OMONOTnYeckuid BUI U IUBHIH3aust. CHCTEMBI MTOAIePKAHUS
KHU3HM W CHUCTeMbl TMOJJepXkKaHus NMBMIM3anuMU. HaceneHue, NPOU3BOJICTBO, COCTOSHUE
okpyxatome cpennl. [lonsTue ycroiumBoro pasBuTus. Pumckuit kiny0d wu riaobanpHas
npobnematuka. Heobxonumocts B ycroWunBoM pa3BuTHU. ConepkaHMe U HBOJIOLMS
Mpe/ICTaBIeHUH 0011ecTBa 00 YCTOWYMBOM Pa3BUTHH.
Paszoen 2. Buocghepa, ee 360110u4us u ycmoniuugocmsy. IKocucmemvl 3emau u yCmou4ueocmy
OcHoBHble cBefieHust o ruiaHere 3emuid. CtpoeHue M cocraB armocepbl. MUpOBOH OKeaH.
JIutocdhepa. buotnueckas u  aOMOTHYECKass  COCTaBIsAOLIMEe  OHochepbl:  OCHOBHBIE
xapaktepucTuku. [loToku suepruu B cucreme ComHie-3ems.
OcHoBHbIE TOHATHS 9Kosoruu. CrcTeMbl OJIepKaHus )KU3HU Ha 3emiie: oouuit 0630p. [lonsatue
skocucTeMbl. CTpPYKTypa M COCTaBIISIIOIIME OSKOCHUCTEM. Buipl, HOmymsiuu, cooOuiecTna.
B3aumoneiicTBre BU0B B 3kocucTeMax. OCHOBHBIE THITHI 3KOCHCTEM.
[ToToku 3Hepruu u BemiecTBa B 3KocucTeMax. Tpoduueckue nenu. Meraboau3M U 3IEeMEHTHBIH
COCTaB >KMBOM W HeXuBOW Marepuu. OCHOBHBIE OMOr€OXMMHYECKHE IUKIBI (KPYrOBOPOTHI
BeniecTB). L{luknmuyHOCTh nporieccoB B 6uochepe U yCTOHYUBOCTb.
V3MeHeHMs B MOMYJSAILMAX, COOOIIECTBAaX, SKOCUCTeMaX. Peakiust *KUBBIX CUCTEM Ha M3MEHEHHS
okpyxkatomen Cpenbl. Bo3nelicTBre yenoBeka Ha SKOCHCTEMBI. 3aKOHBI U TPUHITUIIBI SKOJIOTUH.
buopa3znoobpasue u ycToMuMBOCTh 3KOcHcTeM. BuoBoe paznoobpasue - He00X0AUMOE yCIOBUE
YCTOHYMBOCTH OHOChEPHI.
Pa3zoen 3. /lemocpagpuueckue npobnemvt cospemennozo mupa.
OcobeHHOCTH uesloBeKa Kak OHoloruyeckoro Buja. JIMHaMMKa 4elIoBEYECKOM MNOMyJsALuH,
POX/1aeMOCTh, CMEPTHOCTb, BO3pacTHas CTpyKTypa. IIpoOieMbl COBpEeMEHHOIrO 3Tama pocTa
YHUCIEHHOCTU HacesleHus. ['eorpaguyeckoe pacnpenenenue HaceneHus. CenbCKoe U TOPOJCKOe
HaceneHue. YpOanmzauus. Cpena oOuTaHMs yelloBeKa M OKpyKaromas cpeaa. ®opmupoBaHue
TEXHOT€HHOM CpPEJIbl.
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PerynupoBanue HapononaceneHusi. CtaOuan3anus YMCICHHOCTH HACEICHUS WM JETOMYJISALUA:
OLICHKa IpEAEIbHOM YHCIEHHOCTH HaceleHus 3eMiu. Pelnruosnble, HPABCTBEHHBIE U
ColLlMaJbHbIE MPOOJEMbl OTPaHHYEHUS POXKIAEMOCTH UM IUIAHUPOBAHUS CeMbH. PernoHaibHble
0COOCHHOCTH. MBEINIIEHUE, S3BIK, pOJib 00ydeHus. HereHeTnueckuid KaHaid BUJAOBON MaMSTH.
[TonoxxutenbHble M OTPULIATENIBHBIE MTOCJIEACTBUS HAJIMYUS HEreHEeTHYeCKor namsTH. [ 'ennepHble
poOIEMBI.

Pazoen 4. Pazeumue u pecypcwi

Omnpenenenne pecypca. Kiaccuduxammst pecypcoB. HeB0o300HOBHMBIE, BO300HOBUMEIE,
Heucuepnaemble pecypcbl. MarepualibHble, JHEpreTHYecKue W HH(GOPMAIMOHHBIE PECYpCHI.
I'enetnueckue pecypcesl 6nocdepsl. COCTOSHIE H MUPOBBIE 3a1achl OCHOBHBIX BUJIOB IMPHPOTHBIX
pecypcoB. ['eorpaduueckoe pacmnpesesieHne 3aracoB NPUPOTHBIX PECYpPCOB.

Pa3BuTHe umMBWIM3aLIMM M pacXoJOBaHUE NPUPOJAHBIX pecypcoB. [IpuHIMIBI ycTONYMBOIO
Pa3BUTHA B OTHOILIEHUHU IPUPOJIHBIX pecypcoB. Poiib BO300HOBUMBIX M HEHCUEPIIAEMBIX PECYPCOB
B YCTOWYMBOM OOIIIECTBE.

Pazoen 5. Anmponozennoe o3oeiicmeue na ouocgepy

AHTpPOIIOT€HHbIE BO3MYULIEHUS] OMOr€OXMMHUYECKUX LUKJIOB UM JE€rpajals CUCTEM MO KAHUS
XKU3HU. [ 106aNbHbIE, perMOHANIbHBIC U JIOKAIBHBIE TPOOJIEMBI OKPYIKAIOIIEH CpeIbl.

3arpszHeHue arMocdepbl (KUCIOTHBIE JOXKIH, (POTOXUMUYECKHI CMOT W T.1.). 3arps3HCHHE
BHYTPEHHUX BOJ M MupoBOoro oxeaHa. 3arps3HeHue JauTocepsl; Aerpananus 3eMedb,
OITYCTHIHUBAHUE.

Pazoen 6. Knumamuueckue nocieocmeus u3meHeHus coCmasa ammocgepot

I'moGanbHeIid  dHEpreTHUECKUil OamaHc; MapHUKOBBIM d3(deKkT Kkak npupogHBIH  (akTop
MoAep>KaHus YCIOBHM CylllecTBOBaHUs kK1BOM Marepu. [lapHukoBbie ra3pl. ICTOUHUKH U CTOKU
JUOKCHJA Yyriepoja W JpYrMX IIapHUKOBBIX ra3oB. l3MeHeHHne KOHLEHTpalMuU IHOKCUAA
yriaepoja u APYruxX MapHUKOBBIX Ta30B B aTMOc(epe; MEXaHU3M TI100aTbHOTO OTEIICHHUS.
[TocneacTBust r7100adbHOrO MOTEIUIEHUS: IOBBIIIEHUE YPOBHS MHUPOBOTO OKe€aHa, 3aTOIIEHUE
MpUOPEXKHBIX 30H; TasHUE JIEAHMKOB M BEYHOW MEpP3NOTHI, AedopMarusi KIMMATHUYECKUX H
CEJIbCKOXO3SIMCTBEHBIX 30H M reorpapuueckod CTPYKTYypbl MPOM3BOACTBA IPOJIOBOJIBCTBUS;
W3MEHEHHUS PAaCTUTEIHHOTO MTOKPOBA, OMYCTHIHUBAHUE.

Pazoen 7. 3enenan pesonoyusn

3enmeHas XuMuUs. 3eleHas DJHEpreTuka. 3eleHas HKoHOMHKa. lloHATHe HHM3KOYIrIIEpOIHON
(umxnuueckoil) skoHoMukHu. CreHapuy HU3KOYTIepoAHoro pasButus g Poccun. Hamnyumme
JOCTYNHbIE TEeXHOJOTrMU. OCHOBHBIE NPHUHLMIIBI 3€JIEHOTO IPOM3BOJACTBA. [ocymapcTBeHHOE
perynupoBaHue Npupojononb3oBanuss Ha ocHoBe HJ/IT. Okonoruueckuii ciep 4deaoBeyecTBa.
3enensiii opuc. KapOoHOBEIE MONMUTOHBI. 3eleHass XUMUSL.

Pa3zoen 8. Mupoeos3penue, smuxa u ycmouuugoe pazgumue.

Ilepexox or oOmectBa MOTpeOIeHHS K YCTOMYMBOMY oOOIIeCTBY. M3MeHEHHe CTPYKTYpHI
noTpeOdHOCTEN 00IIeCTBA U KPUTEPUEB KaueCTBA KU3HU U YPOBHS pa3BUTHUS. Poib KylbTypHBIX U
PENUTHO3HBIX TPAAUIIMIA B TPOOIIEME YCTOMYMBOTO Pa3BUTHS.

Nndopmanus, 3HaHHe, HayKa, TEXHOJOTHHU. YBEIUYEHHE POIH MHGOPMAIMOHHBIX PECYpPCOB B
obmem Oamance pecypcomnorpednenus. MHpopmanmonHoe (MOCTHHIYCTpUAIbHOE) OOIIECTBO.
Ponb 06pazoBanus B ycTOMUMBOM 0OIIECTBE.

4. O0beM y4eOHOH JUCIHILINHBI

O0beM TMCUMILINHBI
Buj yue6Hoii padoThl Axax, | Actp.
3E
4. 4.

O01as TPYA0eMKOCTh TN CIUTITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHBbIE 3AHATHS: 0,9 32 24
Jlexmun 0,45 16 12
[Tpaktuueckue 3ausartus (I113) 0,45 16 12
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JIabopatopHusle pabotsl (JIP) - - -
CamocTosiTejibHasi padoTa 2,1 76 57

KonTakTHas camocTosTenpbHas paboTa 21 0,2 0,15
CaMOCTOsTEeIbHOE H3YUCHHE PA3/ICIOB AUCITUTLIHHBI ' 75,8 56,85
Buj koHTpoOJIS: 3ayer

AHHOTaN U padoyeil MPOrpaMMspl AU CHUILIHHBI
«be3onacHOCTD KU3HEAEATEIHLHOCTH

1. Heap auCHUIIUHBI - GOpMHpPOBAHHE MPOPECCHOHATBHON KYJIBTYphl O€30MMaCHOCTH,
MoJ KOTOPOW TIOHUMAETCs TOTOBHOCTh M CHOCOOHOCTh JIMYHOCTH  HUCIOJb30BaTh B
npodecCHOHATLHON ACSITENTFHOCTH MPUOOPETCHHYI0 COBOKYITHOCTh 3HAHWM, YMEHUN M HABBIKOB
s obecrniedyeHus: Oe3omacHocTH B cdepe NpodecCHOHAIbHOW N1eATeNbHOCTH, XapakTepa
MBIIIJICHHS ¥ IICHHOCTHBIX OPUEHTAIINM, TTPH KOTOPBIX BOIPOCHI 0€30MIaCHOCTH PaCCMATPUBAIOTCS
B KaueCTBE MPUOPUTETA.

OCHOBHBIMH 337]a9aMU JUCIHILTAHBI SBIISIOTCS:

* mpuoOpeTeHre TMOHMMAaHUsl MPOOJIeM YCTOWYUBOTO PAa3BUTUS U PHUCKOB, CBSI3aHHBIX C
TSI TeTHHOCTBIO YEIIOBEKa,

* OBJIAJICHUE MPHEMaMH PALMOHAIM3AIUHN KU3HEACSITEIbHOCTH, OPHUEHTUPOBAHHBIMU Ha
CHIDKCHHS aHTPOITOTEHHOTO BO3JICWCTBHS Ha MPHPOJHYIO Cpeay W obecrieueHrue Oe30MacHOCTH
JUYHOCTH U OOIIECTBA;

* popmupoBaHue:

- KyJIbTypbl 0€30MacHOCTH, SKOJIOTMUYECKOTO CO3HAHHS M PUCK-OPHUEHTUPOBAHHOTO MBIIIICHHUS,
IIPH KOTOPOM BONIPOCHI OE30MACHOCTH M COXPAHCHHS OKPY)KAIOIICH CPeIbl pacCMaTPUBAIOTCS B
KauecTBE BAXKHEUIITUX MPUOPUTETOB KUZHEACATEILHOCTH YEIIOBEKA;
- KyJIbTypbl TNpodecCHOHATBHOM O€30MacHOCTH, CIHOCOOHOCTEH Il MJICHTUPHUITUKAIINN
OTACHOCTH U OLICHUBAHUS PUCKOB B cepe CBoeH nmpodeccruoHalbHOMN 1eTeNbHOCTH;
- TOTOBHOCTH TIPUMCHEHUS TNPOPECCHOHANBHBIX 3HAHWUH JUII MUHHMH3AIMN HETaTHBHBIX
HKOJIOTHUECKUX TOCTEACTBUM, obecredeHnsi 6€30MacHOCTH U YIY4IIEHUS YCIOBHI Tpyna B cdepe
cBoel mpo(hecCHOHAbHOMN A TENHHOCTH;

- CIIOCOOHOCTEH K OIleHKE BKJIaJa CBOEW MpeIMETHOW 00JacTh B pelIeHHE HKOJIOTHMYECKUX
npoOseM u mpobsiemM 06e30MacHOCTH.

2. B pe3ysbTare 0cBOEHUSI JUCHUILINHBI CTYIEHT /I0JI2KEH::

Obnadams CIeTYyIONTUMU KOMIIETCHIIMSIMU U MHANKATOPAMH UX JOCTHXKECHUS

YK-2.2; VK-8.1; YK-8.2; YK-8.3; YK-8.4; OIIK-2.2; OIIK-6.1; OIIK-6.2

3namep:

- OCHOBHBIE TeXHOC(EepHBIE OMTACHOCTH, UX CBOWMCTBA U XaPaKTEPUCTUKH;

- XapakTep BO3JICHCTBUS BPEIHBIX M OMACHBIX (PAKTOPOB Ha YeEJIOBEKa M TPUPOTHYIO
cCpely, METONbl 3allUThl OT HHUX NPUMEHUTENBHO K cdepe cBoell mnpodeccrHoHanbHON
JeSATEIIEHOCTH

Ymemo:

- HACHTU(PUITMPOBATH OCHOBHBIC OITACHOCTH CPE/Ibl OOUTAHMS YEIIOBEKa,

- OILIGHHWBaTh PUCK UX peanu3aliy, BbIOUpPATh METOABI 3alIUTHl OT OMACHOCTEH
MPUMEHUTETFHO K cdepe CBOel Mpo(ecCHOHATBHONW NEATeTbHOCTH W CIOCOOBI 0OecTieueHUst
KOM(DOPTHBIX YCIOBHH KU3HEIEATETHHOCTH

Bnaoems:

- 3aKOHOJATeIbHBIMU W TPABOBBIMH aKTaMU B 00JacTé O€30MacHOCTH U OXPaHBI
OKpyXarolen cpeabl, TpeOOBaHUSMU K O€30MACHOCTH TEXHUYECKUX PpEriiaMeHTOB B cdepe
npodeccnoHaBbHOM IeSATENbHOCTH;

- croco0amMu ¥ TeXHOJIOTHSIMU 3aIIUThI B UpEe3BbIUAHHBIX CUTYAIUSX;

-IOHSATUIHHO-TEPMHUHOJIOTMYECKUM alapaToM B 001acTi 0€30MacHOCTH;

- HaBbIKAMU paIlMOHATIN3alUU NMPOPECCUOHANBHON NEATENbHOCTH C 1IeNIbI0 00ecreYeHus

0€30MaCHOCTH U 3aIUTHI OKPYKAIOIIEH CPEIIbI.

66



3. Kparkoe coaep:xanue JUCUMIIMHBI.

1. BBenenue B Oe3omacHocTh. OCHOBHBIE TMOHATHS M OmpenencHus. be3zomacHocTs U
YCTOMYHMBOE Pa3BUTHE.

2. Yenosek u TexHochepa. CTpykTypa TeXHOC(EPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpemeHHOe cocTosiHIE TeXHOchephl U TeXHOChEepHOil 0e30MacHOCTH.

3. Unentudukanus 1 BO3ACHCTBHE Ha YeNOBEKAa BPEIHBIX W OMACHBIX (PAaKTOPOB CPEIbl
oOuTaHusl.

Knaccugukanuss HeraTUBHBIX (aKTOPOB cpenbl OOMTAaHUS 4YeloBeKa. XHUMHUYECKHE
HeratuBHble (akTOphl (BpenHbIE BellecTBa). MeXaHWYecKMe W aKyCTHYeCKue KoyieOaHus,
BUOpauMss W IIyM. OJEKTPOMAarHUTHbIE H3JIydeHUs M nossd. MoHusupyromue u3IydeHHeE.
Onextpuueckuid Tok. OmacHple MexaHuueckue Gaxtopsl. [Iporieccsl ropeHus: U MOXKapoB3pPhIBO-
OIIaCHbIE CBOMCTBA BEIIECTB U MaTepuaioB. CTaTHYECKOE AIEKTPUUYECTBO.

4. 3amura 4yenoBeKa U Cpellbl OOMTaHUS OT BPEIHBIX U OMNACHBIX (PaKTOPOB MPHUPOIHOTO,
AHTPOIIOT€HHOI'0 U TEXHOT€HHOT'O MPOUCXOKICHHUSL.

OcCHOBHbBIC MPUHIUIBI 3aIIUTHI. 3alIUTa OT XUMUYECKUX U OMOJIIOTMYECKUX HEraTHBHBIX
¢dakTopoB. 3ammuTa OT DJHEPreTHUECKUX BO3ACHCTBHI M ¢u3ndeckux moineil. ObecrnieueHue
0e30MacHOCTH  cUCTeM, paboTaromMX MO  JaBleHueM. be3omacHOCTh  JKCIUlyaTaluu
TpyOONpPOBOJIOB B XMMHYECKON MPOMBIIUIEHHOCTH. be3omacHas sKcIuryatanus KOMIIPECCOPOB.
AHanu3 1 OLEHUBAHUE TEXHOT€HHBIX U MPUPOIHBIX PUCKOB.

5. Obecnieuenne KOMGOPTHBIX YCIOBUM JJIsl )KU3HU U JIEATEILHOCTH 4esoBeka. [lonstue
KOM(OPTHBIX UM ONTUMAIbHBIX yCIOBUNA. MUKpOKIMMAT nomenieHuid. OCBEeIIeHre U CBETOBas
cpelia B IOMELICHUH.

6. [lcuxodusnonoruueckrue U IProHOMHUIECKHE OCHOBBI 0€30M1aCHOCTH.

[Tcuxuueckne MpoIeCcChl, CBOMCTBA U COCTOSIHHUS, BIHSIONIME Ha O€30MacHOCTh. BUIBI U
YCIIOBUS TPYIOBOH A€ATENBHOCTH. DPrOHOMUYECKHE OCHOBBI 0€30I1aCHOCTH.

7. Upe3BbluaiiHble CUTYAI[MH U METO/IbI 3AIUTHI B YCIOBUIX UX pealTA3alllH.

O6mue ceenenus o UC. IToxkap u B3pbIB. ABapuu HA XUMHUYECKH OMACHBIX 00BEKTaX.

Pagunanmonnbie  aBapuu. Ilpubopsl  paguanMOHHOM, XUMHUYECKOW pa3BeAKH U
JO3UMETPUYECKOTO KOHTPOJIA. Upe3BbIualiHble CUTYallud BOEHHOTO BPEMEHU. 3alllUTa HACEICHUS
B YpE3BbIUAMHBIX CHUTyalUsiX. YCTOMYMBOCTh (YHKIIMOHUPOBAHHUSI OOBEKTOB SKOHOMHKU B
YpE3BbIYANHBIX CUTYALIMSIX.

8. YmpasieHue 6€30MacHOCTHIO )KHU3HEAEATETLHOCTH.

3akoHOAAaTeNbHBIE W HOPMATHBHBIC IPABOBBIE OCHOBBI YIpaBlIeHUs 0€30MacHOCTHIO
KHU3HEICSATEIbHOCTU. OKOHOMUYECKHE OCHOBBI yIpaBieHHus Oe3onacHocThio. CTpaxoBaHHe
puckoB. ['ocynapcTBeHHOE yIpaBiieHHE 0€3011aCHOCTBIO.

4. O0beM y4eOHOH JUCIHILINHBI

Bun yuebHoit paboTbl B 3auernsix | B akagem. | B acTpoH.
eIMHUIIAX qacax qacax
OO61ast TpyA0€MKOCTh TUCHUTUIMHBI 4 144 108
KonTakTHas padoTa — ayTIMTOpPHbIE 3aHATHA: 1,33 48 36
Jlexun 0,89 32 24
[TpakTHyeckue 3aHATUSI - - -
JlaGopatopHbie paboThI 0,44 16 12
CamocrosiTesibHasi padoTa 1,67 60 45
KonrtakTHas camocrositenpHas pabora - - -
[ToaroroBka k 1a00pPaTOPHBEIM paboTaM 0,56 20 15
CaMoCTOsATENbHOE U3YUYEHUE PA3AETIOB TUCIUIUINHBI 1,11 40 30
Buabl kKoHTpOJIA:
JK3aMeH 1,0 36 27
KonrtakTHas paboTa — mpoMe)XyTOYHAs aTTECTAIHS 1,0 0,4 0,3
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ITonroroBka K 9K3aMeHy 35,6 26,7

Buja urorosoro KOHTPOJIA: IK3aMCH

AHHOTanus padoyeil NPOrpaMMbl AU CHHUIIIMHBI
«/HxeHepHasi U KOMIIbIOTEPHAas rpaguka

1. eap AUCHMIVIMHBI — HAYYUTh CTYACHTOB Ccrloco0aM OTOOpaXeHUs MPOCTPAHCTBEHHBIX
(GopM Ha TUIOCKOCTH, BBIIOJHEHUIO M YTEHUIO YepTeXel MeTodaMH KOMIBIOTEPHOW rpaduku u
IIpaBWJIaM U YCJIOBHOCTSIM, IPUMEHSEMBIM ITpH 3ToM (cTanaaptam ECK/I).

2. A3yvyeHue TUCHUILIMHBI HATIPABJIEHO HA PHOOpeTeHUe cIeAYIOIIUX KOMIeTeHIU 1
HHIMKATOPOB UX 0CTHKECHHA:

OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-5.1; OIIK-5.2; OIIK-7.1; OIIK-7.2; OIIK-7.3
3uamo:

e CIIOCOOBI OTOOPAXKEHUS IPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

e [IpaBUJIa U YCIOBHOCTH IIPU BHIIIOJHEHUH YEPTEKEN;

e BUJIbI CHMMETPHH T€OMETPUIECKHUX (QUTYD.

e BUJIbI U3/I€TIMI U KOHCTPYKTOPCKUX JJOKYMEHTOB;

e OCHOBHBIE BUJIbI TpadudecKkux HH(HOPMALIMOHHBIX CHCTEM, 0a30BYI0 TpadUUECKyIO
CUCTEMY, HCIIOJIb3YEMYIO B yUeOHOM ITpolLiecce.

Ymemu:

¢ BBIIIOJIHATh M YUTaThb YEPTEXKH TEXHUYECKUX U3JCIUNH C YYETOM JIEHCTBYIOIIMX
CTaHAapTOB.

e BBIMIOJIHATH U YATATh CXEMbl TEXHOJIOTMYECKHUX IPOLIECCOB;

e ICIIOJIB30BATh CPEICTBA KOMITBIOTEPHOU TpaduKH IS U3TOTOBICHUS YePTEkKEH.

Bnaoemuv:

e crI0oco0aMu U pHeMaMH U300pakeHUs IPEAMETOB Ha MIIOCKOCTH.

e rpaduueckoit cucremoit «Kommacy.

3 Kparkoe conep:kanue JMCIHIITHHbI

Paznen 1. OOmme mnpaBuia BbINOJIHEHHS 4Yepre:ked. [IpaBuia BbINOJHEHUS W
oopmrnenus yeprexeit B coorBercTBUU ¢ ['OCT. I'eomeTpudeckne NoCTpoeHHUS.

Paznen 2. IlpoeumpoBanmne reomerpuueckux ¢uryp. Meron npoexuuii. Ilpsmbie u
kpuBble nuHUM. [Inockocts. IloBepxHOCTH. ['eomeTpuueckue tena. CUMMETPUS TE€OMETPUUIECKUX
¢uryp. OmnpeneneHue HaTypaJbHOM BENWYMHBI OTpe3Ka NPSIMOH U IUIOCKOM  (UTrypBI.
Ilepeceuenne reoMmeTpuuecKux 00pa3oB.

Paznen 3. MH3oOpaxkenuss mnpeameroB mno T[OCT 2.305-2009. M3peaus u
KOHCTPYKTOPCKHE JOKYMeHThI. V300pakeHus. AKCOHOMETpUYECKHUE YepTeKU u3enuil. Busl
M3IeTMA W KOHCTPYKTOPCKUX JOKYMEHTOB. (CxeMmbl. Pe3pObl: 0oOpazoBaHme, KiaccuduKaIius,
n300pakeHne 1 0003HAYCHHE Ha YepTeKe.

Paznen 4. N3o00paxenus ngerajeid U UX cOeMHEHWH. DCKU3bl U TEXHUYECKHE PUCYHKU
neraneid. Pe3pOoBble u3Jenus M coequHeHus. [lpyrue BHUIBI pa3beMHBIX M HEPa3beMHBIX
COECIMHEHUH JIeTAJICH.

Pazgen 5. UYeprexm cOopouHbIX eauHun. IIpaBuna BbIMOTHEHHS U O(GOPMIICHUS
cOopouHoTro uepTexka. JleTanupoBanue yepTeke COOPOUHBIX SUHUII.

Pazgen 6. Komnblotepnasi rpagpuka. Co3anue U pelakTUPOBaHHE YepTekel MeTojaMu
KoMmbioTepHOU Tpaduku. Coznanne TpexmMepHbIx Mozeneid. Co3qaHne acCOIMaTUBHBIX YepTeKeH
Ha OCHOBE TPEXMEPHOU MOJEIH.

3 O0beM yueOHO¥ I CHUIIMHBI

Cemectp
Beero 1 cemectp 2 ceMecTp
Bunx yueOnoit paboThl
3E AIfIaz[. 3E AI;az[. 3F AI:Iaz[.
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OO01mas TpyA0EMKOCTh JUCIUTIINHBI 7 252 4 144 3 108
KonrakTHasi pa6oTa — ayJuTOPHbIE 2,22 80 1,33 48 0,89 32
3aHATHA:
Jlexknun 0,44 16 0,44 16 - -
[TpakTuueckue 3anrstus (I13) 1,78 64 0,89 32 0,89 32
CamocTosiTejibHas padoTa 4,78 172 2,67 96 2,11 76
KonTakTHas camocTosTenbHas paboTa 1,0 0,4 0,6
CamocTosTenbHOE U3YUCHUE Pa3/IeNiOB 4,78 171 267 | 956 | 2,11 | 76,4
TICIIATUIHHEL
3auyer ¢
3auder ¢ .
. OLICHKOI,
Bu MTOroBOro KOHTPOJIS: OLICHKO
KypcoBast
padora
Beero Cemectp
Bt yueGHOi paboTsl 2 ceMecTp 3 cemectp
3 Actp. 3F Acrtp. 3F Acrtp.
q. q, q.
OO0m1ast TpyA0€MKOCTh AUCIUILIMHBI 7 189 4 108 3 81

KonrakTHasi pa6oTa — ayIuTOPHbIE 2,22 60 1,33 36 0,89 24
3aHSATHS:

Jlexun 0,44 12 0,44 12 - -
[TpakTuueckue 3anstus (I13) 1,78 48 0,89 24 0,89 24
CamocrosiTejibHas padoTa 4,78 129 2,67 72 2,11 57
KonTakTHas camocTosTenpHas paboTa 0,75 0.30 0,45
CaMocCTosATeIbHOE U3YUCHUE PA3/IeIIOB 4,78 128.95 2,67 | 71,70 | 2,11 | 56,55
MUCLIATIIUHEI '
3aver ¢
3auer ¢ OIIEHKOM,
Bua uToroBoro KOHTpoOJIA: "
OLIEHK O KypcoBast
padora

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«HpI/IKJIaZIHaSI MEXAaHUKA»
1. Heap AucHUnIMHbBI — HAYyYUTh CTYAEHTOB TBOPYECKOMY IMOJXOJY K BBIIOJIHEHUIO
MHKEHEPHBIX PACUETOB HA MPOYHOCTh, KECTKOCTh M YCTOMYMBOCTH 3JEMEHTOB KOHCTPYKIIH,

JieTaneil ¥ y3J0B MallliH | aIlaparos.
2. B pe3yabTare u3yueHus AUCUUIIMHBI 00y4YAKOUIUICH TOIKEH:
Obaaoams CIEAYIOMUMA KOMIICTCHIIUSIMHA W WHIMKATOPAMH UX JIOCTHIKCHUS:
OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-7.1; OIIK-7.2; OIIK-7.3
3nams:
e OCHOBHBIC ypaBHEHUS U METObl PEIICHUS 3a7a4 COMPOTHBICHUS MAaTEPHANIOB M JIeTaen
MaIlIvH;
e OCHOBHBIE METOJBl PACUETOB HAa MPOYHOCTH, JKECTKOCTh M YCTOHYHMBOCTH JIIEMEHTOB
KOHCTPYKIUH MAaIllMH U alapaTos;
e OCHOBBI TEOPHH pacyera AeTajeii i y3710B MaIIMH U alfapaToB XUMUYECKON TEXHOJIOTHH;
e KOHCTPYKIIMH, THHNAXH M KPUTEPHH PaOOTOCIIOCOOHOCTH JeTajeil MaliuH, COOPOYHBIX
enuHuUIl (Y3JI0B) U arperaTos.
Ymems:
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e TMPOBOJUTH PACUYETHl AIEMEHTOB KOHCTPYKIMH Ha OCHOBE METOJOB COIPOTUBICHUS

MaTepUasos;

e  pacCUMUTHIBATh U KOHCTPYHUPOBATH JETAIU MAIIMH MO UCXOIHBIM JaHHBIM;
e TMPOM3BOAWUTH  pacyeTbl IO  OCHOBHBIM  KpUTEpUSAM  pabOTOCIOCOOHOCTH U

KOHCTPYHPOBAHUS J€Tajeil MallluH;

e BBINOJIHATh M YATATh TEXHUYECKUE CXEMBbI, UEPTEKH U ICKU3bI JETAJICH, Y3JI0B U arperaToB

MalIlH, COOPOYHBIX YEePTEKEH U UepTEKU OOIIETO BU/A.

Braoemy:

e HaBBIKAMHU pacueTa COIMPOTUBICHUS MAaTEPUAIOB aHAIUTUYECKUMU METOJAMH;
e  HaBBIKAMH BBHIOOpA MAaTEPHAIIOB IO KPUTEPUSIM MIPOYHOCTH;
e pacyeTaMM THIIOBBIX JI€TaJ€il MalllMH, MOJb3YsCh clipaBouHOi Juteparypoit u 'OCTamu.

3. KpaTkoe coaepskanue Q1yCHUNIHHBI

Pa3znen 1. Onpenesienue peakuuii omop. PacrsikeHue-coxxkaTtHe. AOCONIOTHO TBEPIOE
T€J0. DIIEMEHThl CTaTUKU. YpaBHEHUS paBHOBecHs. CBsA3H U UX peakuuu. OCHOBHBIE TOMYIICHUS
W TPUHIMIBL COMPOTHBICHUA MarepuanoB. Merton cedenuil. Hanpsbkenus, aeopmanuu u
nepemenieHus. 3akoH ['yka. JluarpaMMbl pacTsiKEHUS 715 INTACTUYHBIX U XPYNKUX MaTEPUAJIOB U
UX XapaKTePUCTHKHU.

Paznen 2. Kpyuyenue. M3ru6. 3axon ['yka mpu casure. BHyrpenHne cuiioBble (akToOpb
IIpU Kpy4eHUH. Y CIOBHE MPOYHOCTH MPU KPyUeHHH. |'eoMeTpruieckie XapaKTepUCTHKHU TIOCKUX
ceueHuil. [lonsTre uyncroro u nomnepedyHoro n3ruOoB. OnpeneneHue HOPMAIbHBIX HANPSKEHUH.
YcnoBue mpouHocTH npu u3rube. OmnpenencHue KacaTelbHBIX HampshkeHWil. PannonanbHbIe
(hOpMBI CeYCHMIA.

Paznen 3. CuoxkHoe HanpsizkeHHOe cocTOsiHMe. OCHOBBI TEOPUHM HANPSHKEHHOIO
COCTOSIHUSI M TUIOTE3bl Mpo4yHOCTH. [loHATHE HampspkeHHOTo cocTostHusA. OOOOIIEHHBIN 3aKOH
I'yka. IloHsATHE >KBHBAJEHTHBIX HANpPSKEHUH W KPUTEPUEB MPOYHOCTU. | MMOTE3BI MPOYHOCTH.
ToHKOCTEHHBIE COCYIbl XUMHUYECKHX IPOU3BOJACTB. BbiBon ypaBHenus Jlammaca. VYciosue
MpOYHOCTU. Pacuer cxkaThIX CTepKHEW Ha YCTOMYMBOCTh. I[IOHATHE KpUTHYECKOW CHIIBI M
kod(duimenta 3amaca MpPovyHOCTU. Pacder kpuTmyeckodt cunbl 1o Oinepy. I[lpenenst
MIPUMEHUMOCTH (OpMYIbI Ditnepa.

Pa3nen 4. leranu mammu. Knaccudukanus neraneil MaluH U anmnapaToB XMMHYECKUX
mpou3BoJICTB. Pe3pOoBbie coennHeHus. PacueT OONTOBBIX COEAMHEHUN TPH TOMEPEYHBIX H
MpoI0IbHBIX Harpyskax. lllmoHounblie coenuuenus. Pacder mmoHOK Ha cpe3 U cMsTHE. Bumsl
cBapku. Bunpl cBapHbIX MIBOB. PacyeT Ha MPOYHOCTh CTHIKOBBIX M HAaXJIECTOYHBIX IIBOB. Banibl u
ocH, UX Kiaccudukanus u Ha3zHaueHue. [IoAIMMUIHUKY CKOJbXKEHUs. Marepuainbl BKIIAJIBIIICH.
[Hogmmnuuky kadenus. [IpuHUMIIHATBEHOE YCTPOMCTBO U OCHOBHBIE F€OMETPUUYECKHE Pa3MEpPHI.
JlocTOMHCTBa, HENOCTATKU M O0JIACTH TPUMEHEHHUsI TMOJIITUITHUKOB KAYCHHUS W CKOJIBKCHHUSI.
[MpuBonusie MydTel. Hasznauenue. Kmaccuduxammss mydt. 3ybuareie mepenadun. OKpyKkHOE U
paguanpHOe yemnus. Penykropsl. Onpenenenue u kinaccupuKarus.

Pasnen 5. Pacyer XMMH4YeCKOro amnmapara ¢ MeXaHHYeCKHMM IepeMelIHBaoLUM
yerpoiictBoM. OdopmiieHrne MOsICHUTENbHOW 3amucku. [IpoekTHble M MpPOBEPOUHbIE PACUETHI
TUTIOBBIX JJIEMEHTOB B COOTBETCTBUHU C JIEHCTBYIOIIMMH MeToauKamu. YepTexxk oOmiero Buaa
anmapara ¢ BUJAMH, pa3pe3aMH, CEUEHUSMU U BBIHOCHBIMHM 3JIEMEHTAMHM, NAIOUIMMH TOJHOE
MpeJICTaBICHUE 00 ero YCTPOMCTBE U MPHUHIIUIIE PAOOTHI. YePTEKU COOPOUHBIX SIUHHUII U JeTaleH.
UepTtexu COOPOUHBIX SAMHUIL U JIeTaJICH.

4. O0béM y4eOHOM JUCHHUILINHBI

Cemectp
Bcero
Bi1 yuc6Hoi paGoTs! 1 cemectp 2 ceMecTp
3E Axkan. 3E Axkap. 3E Axkan.

q. 9. q.

OO01mas TpyA0eMKOCTh JUCIUTIITNHBI 6 216 4 144 2 72

KonrakTHasi paboTa — ayJuTOPHbIE 2,22 80 1,78 64 0,44 16
3aHSAITHS:
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Jlexuuu 0,89 32 0,89 32 - -
ITpaktrueckue 3ansatus (113) 1,33 48 0,89 32 0,44 16
CamocrosiTesibHas pa6oTa 3,78 136 2,22 80 1,56 56
KoHTakTHas camocTosTeNbHas paboTa 0,8 0,4 0,4
CaMocTosATeIbHOE U3YYCHHE PA3/CIIOB 3,78 1352 222 | 79,6 | 156 | 554
MYCIIVTIIUHEI !
3ayer ¢ Kypcosoii
Bua uTOoroBoro KOHTpoOJIA: .
OLICHKOI NMPOEKT
Beero Cemectp
Bux yucOHOR paboTE! 2 ceMecTp 3 cemectp
3E Acrtp. 3F Acrtp. 3F Acrtp.
q. q, q.
OO6m1asi TpyA0€MKOCTh AUCIUILIMHBI 6 162 4 108 2 54

KonTakTHas padoTa — ay1uTOpHbIE 2,22 60 1,78 48 0,44 12
3AHATHA:

Jlexiun 0,89 24 0,89 24 - -
ITpaktrueckue 3ansatus (113) 1,33 36 0,89 24 0,44 12
CamocrosiTesibHas padoTa 3,78 102 2,22 60 1,56 42
KoHTakTHas camocTosTeNbHas paboTa 0,6 0,3 0,3
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 3,78 1014 2,22 | 59,7 156 | 41,7
MYCLIATIIUHEI !

3aver ¢ Kypcosoii
Bua uTOoroBoro KOHTpoJIA: .

OLIEHK O MPOEKT

AHHOTanus padoyeil NporpaMMbl AU CUMUIIIMHBI
«MarepuaJioBeeHNEe U 3a1IIUTA OT KOPPO3HH»

1. Heap aMCHUMIUIMHBI — TPHOOpPETEHUE CTYJAEHTaMH 3HAaHUN, HEOOXOIUMBIX s
CaMOCTOSITENILHOT'O PELICHHsI BOIIPOCOB, CBA3aHHBIX C BBIOOPOM MaTepHasoB JUis 000pyl0BaHUS U
KOHCTPYKIUH XMMHKO-TEXHOJIOTMYECKUX IIPOLIECCOB C YYETOM YCIOBHM 3KCIUTyaTallUH, a TAKKE
HKOHOMHYECKUX U 3KOJOIMYECKHX (PaKTOPOB.

2. U3yyeHue JUCHUILIMHBI HANIPABJIEeHO HA MPUOOpeTeHHe CJIeIYIOIUX KOMIeHTeHIH I
U MHAUKATOPOB UX J0CTUKEHUSA

OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-4.2
B pesynbrare u3ydeHus AUCHUILUIMHBI 00yYarOIUHCs TOIDKEH:

3name:

- KJaccu(UKaluio, CTPYKTYpY, COCTaB M CBOMCTBAa MaTepUAIOB, HCIOJIb3YyEMBIX, B
YaCTHOCTH, B TEXHOJIOTHSX 3aLIUTBI OT KOPPO3UU;

- MapKUpOBKY MAaTepHaJioOB [0 POCCUHCKMM M  MEXAYHAapOIHBIM CTaHJapTam,
WCIIOJIB3YEMBIX, B YACTHOCTH, B TEXHOJIOTUSIX 3aLIUTHI OT KOPPO3HH;

MIPUHLUIIBI U1 METOJBI 3aLIUTHI OT KOPPO3HUH;

- OCHOBHBIE KOHCTPYKIIMOHHBIE U (YHKIMOHAJbHBIE MaTepHallbl, IMpPUMEHSEMbIE B
XUMUYECKON TEXHOJIOTUU U XMMUYECKOM almnapaTroCTPOCHUH.

Ymemon:

- aHaNMM3MpOoBaTh (UBMKO-XUMHUECKHE M MEXaHWYEeCKHE CBOMCTBA MaTepHajloB, HX
KOPPO3HOHHYIO CTOMKOCTb U TEXHOJIOTHYHOCTB;

- panMoHaNbHO MOJO00PaTh KOHCTPYKIMOHHBIM MaTepHal A XUMHKO-TEXHOJIOTUYECKOTrO
mporecca (peakropa, ammnapara, MAallMHbl) C Y4Y4€TOM METOJOB 3allUThl OT BO3MOXKHOTO
BO3JICUCTBUS TEXHOJIOTUYECKON CPelibl HA KOHKPETHBIE KOHCTPYKIIMOHHBIE MaTEPUAJIBL.

Bnaoemp:
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- IPOCTEUIIMMH ONEPALUSIMH OMNPENEICHUS CBOMCTB MATEpUAJIOB, HCIOIb3YEMBIX, B
YaCTHOCTH, B TEXHOJIOTUSIX 3aLIUThI OT KOPPO3UU.

3. Kpartkoe cogep:xanue JTUCUMIIIIHMHbBI

Pazjnen 1. ®u3uko-xuMn4ecKue 0OCHOBBI MaTePHAJIOBEIeHUS

OCHOBHBIE MOHATHS O CTPOEHUHU, CTPYKTYPE U CBOKWCTBAX MaTepuanoB. MeToabl U3y4eHUs
CTPYKTYpHI U CBOMCTB MarepuaioB. CtpoeHue MarepuanoB. OCHOBHbBIE THUIBI KPUCTALTUYECKUX
peumerok. Knaccudukanuss KpucTamioB MO TUMAM CBSI3U. AHH3OTPONHS CBOMCTB KPHUCTAJIOB.
CrpoeHue peanbHbIX KPUCTAIUIOB. JleeKThl peasbHBIX KPUCTAIIOB U UX BIUSHUE HA CBOWMCTBA
MeTauloB M ciuiaBoB. CBoiicTBa auciokauuid. Kpucramnuzanuss MeTaioB M CIUIABOB.
CamormponsBonbHasi KpucTtajumzauusi. HecamonpousBonbHas —KpucTamiu3anus. AmopdHbie
Marepuansl. HaHomarepuansl. AJuioTponuuyeckue IpeBpamieHuss MeramioB. CTpykrypa
HEMETAJLIMYeCKUX MartepuanoB. (CTpoeHue MONMMEpPOB, CTekia, Kepamuku. CBoiicTBa
marepuanoB. Ilokazarenu cBoiictB. Kiaccudukanmst cBoiictB. MexaHudeckue, (U3HYECKUE,
XMMHUYECKHE, SKCIUTyaTallUOHHBbIE M TEXHOJIOTMYECKHME CBoicTBa MaTepuainos. llokazatenu
MEXaHHYECKUX CBOWCTB, OIpe/essieMble PU CTATHUECKUX HCTBITAHUSIX Ha PACTsDKEHUE M U3THO.
Metoapl  ompezeneHuss TBepAocTH MaTepuainoB. IlokazaTtenu MexaHMYECKHUX  CBOMCTB,
onpenensieMble IpU  JUHAMUYECKUX U HUKINYECKUX UCTBITaHUSIX. DU3UKO-XUMUYECKUE OCHOBBI
MarepuanoBeneHusi. OCHOBBI TEOPUHU CIUIABOB. JlMarpaMMbl COCTOSIHHSI CIUIAaBOB. TepMUHBI U
onpeneneHus. JluarpamMmmbel — «COCTaB-CBOMCTBO». Pa30BbIA COCTaB CIUIABOB. 3aBHCHUMOCTH
MEX/1y CBOMCTBaMHU CIUIABOB U TUIIOM auarpammsbl coctosiHus. [Ipasuno H.C. KypHakosa.

Paznen 2. Merajuinyeckue MaTepuasibl

XKene3o m cruaBel Ha ero ocHoBe. Crtanmu U 4yryHsl. JKesne30yriaepoaucCTbie CILIaBBI.
CTpyKTyphbl CIUIaBOB KeJie30-yriiepo. JluarpaMMbl COCTOSIHUSL JKee30-UeMEeHTUT. KOMIOHEHTHI,
da3pl W CTPYKTYpHBIE COCTaBJSIOIIME CcTaned © Oenblx 4YyryHoB. KOHCTpYKIIMOHHBIE
METaININYeCKie MaTepuaibl. YTJIEPOIUCThIe W JIETUpOBaHHBIE cTanu. Knmaccudukanus cranei,
onpejesieHue MOHATHUS KadecTBa cTanu (TpeboBaHMs K KadecTBY). BnusHue yriepona wu
MOCTOSIHHBIX (TEXHOJNOTUYECKUX) MpUMeceld Ha KadecTBO CTalld, METOJbI YIIY4YIlEHUS KayecTBa
ctanu (TOBBIMICHUE €€ KOHCTPYKIIMOHHOW MPOYHOCTH). BIusHME JErHpyrONIUX 3JIEMEHTOB Ha
cBoiictBa cranmu. KoHCTpykimoHHble cTanu. WHcTpymeHTanbHble cranu. Kiaccuduxamms
YIJIEPOJUCTBIX M JIETMPOBAaHHBIX cTaled. MapkupoBka crtajied UyryHbl M TBEpIBIE CIUIABBI.
CpoiicTBa u HaszHayeHuwe 4yryHa. [Ipomecc rpadutuzanuu. UyryHel cepble, Oenble, KOBKHE,
BBICOKOIIPOYHBIE, UX CBOWCTBA, 00JACThb MPUMEHEHMs, MapKUpoBKa.TepMmuueckas o0OpaboTka.
Teopust u mpakTUKa TEPMUYECKOM U XMMHKO-TEPMHUECKON OOpaOOTKM METajiIoB U CILIABOB.
[Ipupona, mMexaHu3sM | YCIOBUSI TPOTEKAHUS CTPYKTYPHBIX NPEBpAIlEHUM B CTaid. Bumsl
TepMuueckoi 00paboTku cranu: oTxur [ u Il poja, momHbIM 1 HEMOTHBINA OTXKHUT, HOpMaTU3aIus,
3aKajgka, OTMYCK. 3aKaJMBaeMOCTh U TMPOKAJIMBAEMOCTh CTaje. BnusHue Tepmudeckoit
00paboTKM Ha MeXaHWYeCKHe CBOWCTBa cranu. DuznuecKkue OCHOBBI XHUMHUKO-TEPMHUECKOM
o0paboTku. Jlnddy3noHHOE HACHIIIEHWE MOBEPXHOCTH CTATM HEeMeTaulaMH. BUIbI B CIOCOOBI
LIEMEHTalNU. A30THpPOBaHUE cranu. Juddysuonnas weramumzanus. VoHHas XUMHKO-
TepMuueckas oOpaboTka. L{BeTHbIE MeTaIbl U CIJIaBbl HA UX ocHOBe. OOIIas XapakTepucTuka 1
KinaccupuKalusg METHBIX CIutaBoB. JlaTyHu, OpOH3BI, MeTHO-HUKeNeBble cruiaBbl. OOImas
XapaKTEePUCTUKA aIFOMHUHUEBHIX CIUIaBOB. JledopMmupyemMble aTlOMUHHUEBBIE CIUIABBI, JINTCHHBIC
amOMUHHEBBIE CIutaBbl. OOmas XapakTepHCTHKa MarHUEBBIX CIUIaBoB. Jledopmupyembie
MarHueBble CIiaBbl. JIMTeiiHbIE MarHueBble CIUIaBbl. THTaH W CIJIaBbl HAa OCHOBE THTaHA.
BnusiHue nerupyrommx 3J€MEHTOB Ha CTPYKTYPY M CBOMCTBA TUTAHOBBIX CIUIABOB. bepumiuii u
CIUIaBBI HA €ro OCHOBE. TyroruraBkue MeTasulbl U CILJIaBbl HA KX OCHOBE.

Paznen 3. OcHoBbI Koppo3uu MeTa/10B. [IpMHIIUNIBI ¥ METOABI 3AIIUTHI OT KOPPO3HUH.

OcHOBHBIE TNPUYUHBI KOppo3un MeTauioB. Ilokazarenn xkoppo3uu. Krnaccuduxarms
KOPPO3UOHHBIX MpolieccoB. XuMuueckas kopposus. ['azoBas koppo3us. Koppo3us B :KUAKOCTIX —
HEIJIEKTPOJINTAX. JIEKTPOXUMHUYECKass Kopposus. KuHeTuka 3IIeKTPOXMMHUYECKOH KOPPO3UU.
Koppo3ust MeTanioB B yCIOBUSX TEXHOJOTUUYECKUX CPEJl XUMUYECKUX MPou3BOACTB.[IpuHIIUIIbI 1
METOABl 3AIIUTHl OT KOPpo3uH. KOppO3MOHHOCTOMKHE METAUIMYECKME M HEMETAIMYECKUE
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MaTepuanabl. MeTonsl 3aluThl MAIlMH W allapaToB XUMUYECKUX IPOU3BOJCTB OT KOPPO3UHU.
NHruduropsl KOppo3uu. DIEKTPOXUMHUECKAs 3aLUTA. 3AIIUTHbIE TOKPBITHUS.

Pa3znen 4. Hemeranimmueckne MaTepuasibl

Matepuansl Ha OCHOBE BBICOKOMOJEKYJSPHBIX coequHeHuil. CTpoeHue U CBOicTBa
noyimMepoB. TepMopeakTHBHBIE M TEpMOIUIACTHYHBIE MonuMepbl. CTpoeHMe H  CBOMCTBa
miactMacc.  OCHOBHBIE  PAa3HOBMJIHOCTH  IPOMBILUIEHHBIX  IOJMMEPOB U IUIacTMAacc.
I'a3onanonHeHHble MIacTMacchl. OCOOEHHOCTH CTPOEHUS, CBOMCTBA PE3MHOBBIX MaTEpUAJIOB.
Pesunbl 0011ero Ha3HAUYEHUS, CIICIMAIbHBIC PE3UHBI M 00JIACTH UX MpUMeHEeHHs. JIakoKpacodHbIe
marepuanbl  (JIKM). OcnHoBubeie Buasl JIKM. Kpacku, maku, TpyHTOBKa, IIIaTiEBKa.
Kepamuueckue Marepuanbl. KOHCTpyKIIMOHHAs, HUHCTPYMEHTAJIbHAs W TEXHUYECKass KepaMHuKa.
Heoprannueckoe crekno. Kiaccudukanusi cTekon MO Ha3HAYEHUIO M O0JACTH NPUMEHEHUS.
Curamnsl. I'padut. Acoect. CoiicTBa 1 ob6nactu npuMeHeHus. CMa304HbIe Maclia, MIIaCTUYECKHUe
CMa3KM, TBEpZAble CMa304yHble MaTepuanabl. CMa304HO-OXJIAKAAIOIIKAE XUIAKOCTH. [IpeBecHble
KOHCTPYKIIMOHHBIE Marepuaibl. AHTH(QPUKIMOHHBIE METAUIMYECKHE H HEMETAIUTHYECKHUE
Mmatepuansl. Komnosunuonusie marepuansl (KM). OOmas XxapakTepuUCTHKa KOMIIO3MLIMOHHBIX
MarepuanioB. JucnepcHo-ynpouennsie KM, cioucteie KM, Bonokaucteie KM. KoMno3uunonHusie
MaTepuajibl Ha METaIM4eckoil u Hemeramnueckoil ocHoBe. CAIl (credyeHHble allOMUHUEBBIE
MOpPOIIKH). ApMHUPOBAaHHbIE NOJUMEpPHbIE MaTepuaibl. Kepamuyeckue KOMITO3UIIMOHHBIE
MaTepHasbl. YTIEPOAHbIE KOMIIO3UIIMOHHBIE MAaTEPUAIIBI.

Pa3nes 5. JxoHOMHMYeckH 000CHOBAHHBIH BbIOOP MaTepuasoB.

BbI00p KOHCTPYKIIMOHHBIX MaTepHalOB Ui KOHKPETHOI'O TEXHOJIOTMYECKOIo Ipolecca.
Kputepun u anroputM BblOOpa KOHCTPYKLHMOHHBIX MAaTEpUaioB. OKOJOTMUYECKHE M
9KOHOMMYECKHE aCIIEKThl MaTEPUATIOBEIECHUS U 3aLIUThl MATEPUAJIOB OT KOPPO3HUH.

4. O0beM y4eOHOMH JUCIHILJIMHBI

O0BeM QUCIIUAIIINHEL
B OHOM pad
HL YICOHOM paboThl 3E Axap. 4. Actp. u.
OO0mmast TpyA0€MKOCTh TUCIUTLIUHBI 3 108 81
KonTakTHas padoTa - ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlexun 0,88 32 24
[TpakTnueckue 3anstus (I113) 0,44 16 12
JlaGopaTopHble paboThI
CamocTrosiTeibHAs padoTa: 1,67 60 45
KonTakTHas camocTosTenpHas pabora 0,006 0,2 0.15
CamocTosITeTbHOE U3YUYECHHE PA3/IeNIOB AUCITUILIMHBI 1,66 59,8 44 85
Bu MTOroBOro KOHTPOJIS: 3auer

AHHOTanugA padoyeil NPOrpaMmbl JUCUUIIIIMHBI
«OCHOBBI TEXHMYECKOI'0 PeryJIMpOBaHUS U METPOJIOTHH
1. Heab aMCUMIVIMHBI — TPHOOPETEHHE CTYyJICHTaMH 3HAHWM, HEOOXOIUMBIX IS
CaMOCTOSITENTLHOTO PEIISHUS BOIPOCOB, CBSI3aHHBIX C BEIOOPOM MaTepuasoB AJsi 000pya0BaHUs U
KOHCTPYKLUH C Y4€TOM YCJIOBHMH 3KCIUTyaTallUM, a TaKXe 3KOHOMHMYECKUX M 3KOJIOTMYECKHUX
(akTopoB.
2. U3yuyeHue TUCHUILUIMHBI HANIPABJIEHO HA IPUOOpeTeHHe CAeYIOIMX KOMIEeTeHIIMA 1
HHANKATOPOB MX J0CTHKECHUS
OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-4.1; OIIK-7.1; OIIK-7.2; OIIK-7.3
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B pe3ynbraTe nu3ydeHus IUCLHUILIMHBI 00Y4aroLIUics JOKEH:
3uamo:

-COBPEMCHHBIE TCHICHIIUU Pa3BUTHS TEXHUKU U XUMUYECKOU TEXHOJIOTHH;

-COBPEMEHHBIE METO/IbI U3MEPEHUS (PUIUKO-XUMHUYECKHIX TIOKa3aTeNIel U UX IMOTPEITHOCTEH;

- 3aKOHOJIaTEJIbHYIO, OPraHU3alMOHHYI0, HAYUHYIO U TEXHUUECKYIO OCHOBBI 00€CIeUeHMSI
€MHCTBA U3MEPEHUH U CTaHAapTU3ALINN.

Ymemow:

-IIPUMEHATh METOJAbl W HCIOJIb30BaTh MPHHLMIBI CTaHAApTH3AlMA TpU pazpaboTke
HOPMAaTUBHBIX JOKYMEHTOB;

-IIpUMEHATh Ha npakThke denepanbHble 3aKOHbI U MEXAYHApOIHbIE PEKOMEHAALMU B
00J1IaCTH METPOJIOTUU U TEXHUYECKOTO PEryIUpOBaHMS;

-IIpUHUMAaTh Y4acTUE B IIpOLlEcCcax IOATBEPXKACHUS COOTBETCTBUSl PA3HOIO YPOBHS-
aKKpeIUTAlUH, IPUEMKE, JKCIIEPTHU3€E, IMLIEH3UPOBAHNN, TOCKOHTPOJIE U HAI30PE;

-MCNONIb30BaTh TEXHUYECKUE CPEJICTBA JUIsl W3MEPEHUs OCHOBHBIX I1apaMETpPOB
TE€XHOJIOTUYECKOI0 ITPOLIECCa, CBOMCTB ChIPbS U MPOLYKLMH.

Bnaaoemp:

- HaBbIKAMM OCYILECTBJIATh IIOMCK, KPUTUYECKUN aHAJIN3UPOBaTh M CHHTE3UPOBATh
nHPOPMAIIHIO, IPUMEHSTH CHCTEMHBIN TTOIXO/1 JJIsl pEIICHUS IIOCTABICHHBIX 3a/1ad,

- HaBbIKAMU MCKaTh HYXXHbIE HCTOYHMKM HH(POpMALMM M JaHHbIE, BOCIPUHUMATb,
aHAJM3UPOBATh, 3aAIOMUHATH U NepeaaBaTh HH(OPMAIHIO C UCIIOIH30BAHNEM HHU(POBBIX CPEICTB,
a TaKke C IMOMOIIbIO AJITOPUTMOB IpU PabOTe C IMOJYYCHHBIMH W3 Pa3IUYHBIX HCTOYHHKOB
JaHHBIMU C 1EJbI0 3(PPEKTUBHOIO HCIOJIb30BAHUSA MOJIYYEHHOH HMH(OpPMALMM AJisl pelIeHUs
3aj1ad.

3. Kparkoe coaep:kanue JUCHUIITHHBI

Pasnea 1. Merponorus. OCHOBHbIE NOHATHUSA U IpuHIMILL [Ipenmer merponorus. TepMuHsl
n omnpeaeneHus. 3akoH P® «O6 obecneueHun eauHcTBa wu3MepeHuid. Kraccudukanus
u3MepeHuit» OcHOBHBIE (pu3nUecKre U XUMHUYECKHe BeTMuuHbl. CpecTBa U3MEPEHUH U UX BUBI.
[Torpemnoctn u3Mepenuil. ['ocymapcTBeHHass MeTposoruueckas ciyxb6a. MexayHaponHas
OpraHM3alys 3aKOHOJATEIbHON METPOJIOTHH.

Pasnen 2. OcHOBBI TEXHHMUECKOTO peryiupoBanus. HopmaruBHO-mpaBoBast 0Oa3za
obecrieyeHus: kauecTBa. 3aKOHbI PO «O TeXHHUYECKOM perynupoBaHMM», «O cTaHIapTU3ALUU B
P®», «O 3amute npaB norpedurens» TexHudyeckue peraaMeHTbl 1 HOPMATUBHBIE TOKYMEHTHI,
neicteyromue Ha Teppuropun PO. Llenu u 3a1aun B 0071aCTH yrpaBiIeHUs] KAY€CTBOM B YCIOBUSAX
PBIHOYHOM SKOHOMUKH. OCHOBHBIE MOHSATHS U ONpeAeNeHUsI B 00JIACTH YIPaBJIEHUS KaueCTBOM.
Cucremsl ynpasineHus KauecTBoM B P® 1 3a rpaHuLien.

4. O0beM y4eOHOH JUCHHIJIMHBI

OOBbeM TUCHUIIIMHEI
B OHOIT pab
1L YAEOHOM paboTH 3E Axaj. u. Actp. u.

OO0mmast TpyA0€MKOCTh TUCITUTLTHHBI 2 72 54
KonTakTHas padoTa - ayIMTOPHBIE 3aHATHS: 0,88 32 24
Jlexun 0,44 16 12
[TpakTnueckue 3austus (I113) 0,44 16 12
JlaGopaTopHble paboThI

CamocrosiTejibHas padoTa: 1,111 40 30
KonrakTHas camocrosiTenbHasi pabota 0,006 0,2 0.15
CamocTosTenbHOE U3YYEeHUE PA3/IeNIOB TUCIIUILIHHEI 1,11 39,8 29,85
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Buja uToroBoro KOHTpOJIs: 3ader

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«KoMIo3uumoHHbIe MATEPHAIBD)

1 Heab AUCHUIJIMHBI — O3HAKOMUTH CTYJEHTOB C OCHOBHBIMH THIIAMU COBPEMEHHBIX
KOMITO3UITMOHHBIX MATEPHAIOB, UX (U3HKO-XUMHUYESCKUMHU CBOMCTBAMHU U METOJAMH IOJIYYCHHUS,
[0Ka3aTh NEPCIEKTUBHBIE HANIPABJIEHHUS PA3BUTHSI KOMIIO3ULIMOHHBIX MaTEPHUAIOB.

2 B pe3yabrare H3yYeHHMs JUCHUIUVIMHBI OOyYalOIIMiics 1O MporpamMmme
0akajlaBpUAaTa J0JI/KEeH:

Obnadams CIETYIONTUMA KOMITIETCHIIMSMYA U MHIMKATOPAMH MX JOCTH)KCHHUS:

OIIK-1.1; OIIK-1.2; OIIK-4.4.

3uameo:.

— OCHOBHBI€ TUITBI KOMITO3UIITMOHHBIX MaTEPUAJIOB;

—  (UBUKO-XUMHYECKUE OCHOBBI CO3aHHUsI KOMITO3UIIMOHHBIX MaTePUAJIOB;

— OCHOBHBIC XapaKTEPUCTUKU W CBOMCTBA KOMIIO3MLIMOHHBIX MATEPHUAIIOB PA3IUYHOIO
Ha3HAYCHHUS,

Ymemn:

— BBIOMpATH KOMITO3UIIMOHHBIC MAaTEPHAIIBI JJII KOHKPETHBIX 1EJICH;

Bnaoemy:.

— HaBbIKAMM aHaJW3a HAYYHO-TEXHUYECKOH JUTEpaTyphl B 00JIACTU KOMIIO3HIIMOHHBIX
MaTepHaJioB;

— METOJAaMH TMPEJCTABIECHUS JIUTEPATYPHBIX MW IKCIEPUMEHTAIBHBIX CBEICHUN O
CBOMCTBAxX, METOAAaX MOJIy4YEHUS M O0JIACTAX MPUMEHEHHS HAaHOMATepUalOB U HAHOCTPYKTYpP B
BHJIe pedepaToB, OTUYETOB, TOKIAIOB U MPE3CHTAIUH.

3. KpaTkoe coaep:kanue TUCHUTIIUHBI

Pazgea 1. OCHOBbI KOMIIO3MIIMOHHBIX MATEPHAJIOB

BBenenue, 0OCHOBHBbIC ONpeNe/eHUsI, KPAaTKas XAPAKTEPUCTHKA KOMIO3MIMOHHBIX
MatepuasioB. OCHOBHBIE omnpeneneHus. THUIbI CBA3M Ha TpaHulle pazaena ¢as. Llean cozmanus
KOMITO3UTOB. VIcTOpus KOMIIO3MIIMOHHBIX MartepuanoB. Kiaccudukanus KOMITO3UIIMOHHBIX
MaTepuaioB MO MaTepualy KOMITO3UIIMH, TUIY apMaTyphbl €€ OpUEHTAIlMHU, CIIOCO0Y MOTyUeHUs
KOMIIO3UIIMM W M3ACNUA M3 HHUX. THUIBI CTPYKTYp KOMMO3UTOB. JIOCTOMHCTBA M HENOCTATKH
KOMIO3UIIMOHHBIX MaTEPHUAJIOB.

JMcrnepcHo-ynpo4YHeHHbIe KOMIIO3UIIHOHHbIE MaTepHuaJbl. Knaccudukanus
KOMITO3UITMOHHBIX MAaTE€pPUAIOB MO0 CTPYKTYpHOMY Mpu3HaKy. OCHOBHBIE TPYIIIBI JUCIEPCHO-
YOPOUYHEHHBIX  KOMIIO3MLHMOHHBIX  MAaTepUaIOB.  TE€XHOJOrMs  MOJy4eHUs  JUCIEPCHO-
YIPOYHEHHBIX KOMITO3UIIMOHHBIX MAaTEPUAIIOB.

BosiokHuCTBIE M CIOMCTBIE  KOMIO3MIHMOHHBIE MaTepHajabl. BOJOKHHCTBIE
KOMITO3UITMOHHBIC ~MaTepuaibl, wuXx kiaaccupukamus. OCHOBBI TOPMOXXECHHS pa3pyIICHUS
BOJIOKHUCTBIX KOMIIO3UIIMOHHBIX MaTepHalioB. MeToAbl TMOJYyYeHUsT BOJOKOH M HHUTEBUIHBIX
kpuctamioB. Knaccudukamuss HUTEBUIHBIX KPUCTAUIOB 1Mo pa3MepaM. Co3TaHHe MOKPBITHS Ha
MOBEPXHOCTU U OPUEHTHUPOBAHME HUTEBUAHBIX KpUCTAUIOB.  CJIOMCThIE KOMIO3UIIMOHHBIE
Marepraibl. PU3NYECKUE OCHOBBI TOPMOKEHHUS PA3PYIICHUS B CIOHUCTBIX KOMITO3HIITMOHHBIX
Marepuanax, OCHOBHble MeXaHU3MbI. [lonyyeHune clIoucThIX KOMIO3UIIMOHHBIX MAaTEPUATIOB.

Komno3uumoHHble MaTeprajibl HA METAJIMYECKOH O0CHOBe. VIcTopHs MeTalioBeAeHUS
Meramibl, UX CTpOCHHE, KpUCTAJUIM3aLUs. TUIBI KPUCTAINIMYECKUX pemeTok. KoMmo3uinoHHbie
MaTepuagbl ¢ METAIMYECKOW MaTpuled, Kilaccuukanus, npuMeHeHre. MeTobl MOITy4YeHUs
METAUIOKOMIIO3UTOB. BOJIOKHUCTBIE METAIUIMYECKME KOMIIO3MIIMOHHBIE MaTepuaibl, HX
XapaKTEePUCTUKA, CBOWCTBA W MeETOABl TonydeHus. OOmacTM NPUMEHEHHs] BOJIOKHHCTBIX
METAUTNYECKUX KOMITO3UIIMOHHBIX MaTepraioB. CBOMCTBA U METO/Ibl MOJYYEHHUSI IICEBIOCIIIIABOB
Ha OCHOBE JKelie3a. DBTEKTHYECKHE KOMIIO3ULMOHHBIE Marepuaibl. [[ucrepcHO-yNnpouYHEHHbIE
KOMITO3UITMOHHBIC MaTepHaIbl Ha OCHOBE aIOMUHUA (CIICYCHHBIC AIFOMHUHHUEBBIC IOPOIIKH).
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JlucniepcHO-yIpOYHEHHBIE KOMIIO3UIIMOHHBIE MaTepUaibl HA OCHOBE OCPHILINS, MarHus, HUKEIS,
KoOajbTa.

Pa3zgea 2. Tunbl KOMIIO3MIHOHHBIX MATEPHUAJIOB U 00J1ACTH UX NIPUMEHEHU S

Kepamuueckue KOMNO3MUIMOHHbIe MaTepuaiabl. Kiaccudukanuss u TIpuMeHEHUE
KepaMHKHU. TyroriaBKkue COeAMHEHUs TIEPEXOAHBIX MeTalioB. Kiaccudukanus mo XuMu4ecKkoMy
coctaBy. OKCHUJIbI aTIOMUHUS, IUPKOHHUS, JTBOMHBIC COSIUHEHUS U TBEPJbl PACTBOPHI B CUCTEMAX.
TpoitHble coenuHeHus. becKHUCIOTHBIE TyromiaBkue coequHeHusd. CuanoHsl. TexHomorus
MOJIy4eHUs KepaMUUYeCKUX MarepuaioB. [Iporecchl moiaydeHuss TOHKOIUCIEPCHBIX MOPOIIKOB.
[Iponiecchl moydeHust BOJOKOH U HUTEBUIHBIX KPUCTAILIOB.

Yriiepoa-yrijiepoaHble KOMMO3UIMOHHBIE MATEPHAJIbI. AJUIOTPOMHBIE MOAUPUKALINN
yriuepona. Kiaccudukanus yriepoansix matepuanoB. OcOOCHHOCTH, apMHUPYIOIIHE KapKachl
YIAEPOI-YTAEPOJHBIX KOMIIO3UIIMOHHBIX MaTepuasioB. CBOWMCTBa, CMauWBaeMOCThb YIJIEPOJIHBIX
MarepuayioB. TEeXHOJOTUA TOJYYEHHUS YTIECPOA-YIIEPOJHBIX KOMIIO3UIIMOHHBIX MAaTEepUAJIOB.
Martpuisl  yraepoa-yriepoaHbX KOMITO3UIIMOHHBIX MaTepHayioB. TpeOoBaHUA K TOKPBITUSIM
YIIEpOA-yIriAepOJHbIX  KOMIIO3UIMOHHBIX MaTepuasioB. TpemumHocTolkocTh. I[Ipumenenue
YIJIEPOI-YTIIEPOIHBIX KOMIIO3UIIMOHHBIX MAaTEPUAIIOB.

IHonmuMepHble KOMNO3MLIMOHHbIE MAaTepuagbl. HamoaHUTENIM KOMIO3UIIMOHHBIX
MatepuanoB.  Hamomaurtenn s HaHOKOMITO3uTOB.  Kitlaccupukamus — MOJMMEPHBIX
KOMIIO3UIIMOHHBIE MaTepuayioB. MeXaHU3M B3aWMOJICUCTBUS KOMIIOHEHTOB IOJMMEPHBIX
KOMITO3UITMOHHBIX MarepuanoB. KpurTuyeckas anvHa BOJIOKOH. ['MOpuaHBIE W TpaJUCHTHbBIC
apMHUpPOBAHHBIC IIJJACTUKH C PEryJupyeMbIMH MEXaHUYECKUMH CBOMCTBaMU. Marpuibl
MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MarepuaioB. CMosbl. THIBI HEHACHIIEHHBIX MOIHIPUPHBIX
cmoi. llonmydyenne mnonumepHbIXx KOMNO3UTOB. [loauMepHblE HAHOKOMIIO3UTBI HAa OCHOBE
opraHorinuH. OTHECTONKHME TTOJIMMEPHBIE HAHOKOMITO3UTHI. METO/IbI TMOBBIIIICHUS! OTHECTOMKOCTH.
Hanomeramibl kak aHTUnupeHsl. KoMo3uTsl Ha OCHOBE HAHOBOJIOKOH.

HanoxoMmno3uTsl. ITonsTne TepMHUHA «HAHOKOMIIO3UT. Knaccudukanus
HaHOKOMITO3UTOB. COBPEMEHHBIN PHIHOK HAHOKOMITO3UTOB. BH1bl KEpaMHUUECKHX KOMIIO3UTOB, X
coctaB. Kepmersl. Kepamuueckue HaHOKOMIIO3UTHI, WX BHUABL [IprMeHEeHHE HAHOKOMITIO3UTOB.
Hanonokpeitus. ['uGpuansie opraHo-HeopraHudeckue KOMIo3uThl. CaMoounIiaromuiics OeToH.
Hanmonaurenn Juis HAHOKOMITO3UTOB (yryiepojHble HaHOTPYOKH). KOMIIO3HUTHI Ha OCHOBE
HaHOBOJIOKOH. O0IacTH MpUMEHEHHs] HAaHOBOJIOKOH. [loydyeHrne moaTuMepHbIX HAaHOKOMITO3UTOB.
CroucTeie CHIIMKAThl — MIIMHUCTBIE MUHEPaJbl. «HTENIeKTyaIbHbIC» TOJIMMEPHBIE KOMITO3HTHI.
[ToxapHast OMacHOCTh MOAUMEPOB. MeXaHU3Mbl CHUXKEHHS TOPIOYECTH MOJIMMEPHBIX MaTEPHAJIOB.
[TpousBoacTBO 3amemureneid ropeHus. OTHECTONWKHE CBOWCTBA HAHOKOMIIO3UTOB Ha OCHOBE
CJIOMCTBIX COCAUHCHUH.

4. O0beM y4eOHOH JUCHUIJIMHBI

O0beM TMCHUIIIMHBI
Buj yue6Hoii padoThl Axax, | Actp.
3E
4. u.
Oo6masi TpyA0eMKOCTh TUCIHIIJIHHbI 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHBbIE 3AHATHS: 0,89 32 24
B TOM 4HcJIe B (pOpMe NMPAKTHYECKOM MOATrOTOBKH - - -
Jlexun 0,45 16 12
B TOM 4YHCIIE B GOopMe MPAKTHUECKON IO OTOBKH - - -
[TpakTnueckue 3austus (I113) 0,45 16 12
B TOM 4ucIIe B popMe MPAKTHYECKON OATOTOBKU - - -
JlaGopaTtopusie paboTs (JIP) - - -
B TOM 4ucIe B popMe MPAKTHUECKON OATOTOBKU - - -
CamocTosiTejibHasi padoTa 2,11 76 57
KonrtakTHas camocTosiTenbHas paboTa 2,11 0,4 0,3
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CaMocCTOsATEIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHbI ‘ 75,6 ‘ 56,7
Bua koHTpoJIs: 3a4deT ¢ OLEHKOM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«@Pu3nyeckas KyJabTypa H CIOPT»

1 Iear auCHUNIMHBI — (HOPMHUPOBAHHE MHUPOBO33PEHUS U KYJIbTYpPhl JIMYHOCTH,
IPAXKJAHCKOW MO3UIIMH, HPABCTBEHHBIX KAU€CTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSATEIbHOCTH
B NPUHATHH PELICHWH, CIIOCOOHOCTH WCIOJb30BAaTh pPa3HOOOpazHbie (OpMbI (HU3NIECKOI
KYJbTYpBbI, CIOPTa U TYpHU3Ma JIJIsl COXPAHEHHUs U YKPEIJIEHUs CBOETO 3J0POBbs U 3/10POBbSI CBOUX
OJIM3KUX B MOBCEIHEBHOM XU3HU U MPO(EeCCHOHATLHOM 1A TEIBHOCTH.

2 B pe3yJbTarte U3y4YeHHUs JUCHUILUIMHBI 00yYAIOIIUIICA 10JIKEH:

Obnadoams cleayOIUMU KOMIETEHIUAMU U MHAUKATOPAMU UX JIOCTHIKEHUS:

YK-71,7.2,73,7.4

3uams:

- HayYHO-TIPAKTUYECKUE OCHOBBI (PU3UUECKOHN KYIbTYPHI U 3I0POBOTO 00pasa *KU3HU;

- BJIUSIHUE 03/JOPOBUTEIBHBIX CUCTEM (PU3NYECKOTO BOCIIUTAHUS HA YKPEIUJIEHUE 310POBbSI,

npoUIaKTUKyY MpodecCHOHANBHBIX 3a00I€BaHUN U BPEIHBIX TPUBBIYECK;

- CImocOOBl  KOHTPOJISI W OIEGHKH  (PU3MUYECKOrO0  pa3BUTHS U (U3HYIECKOUH

MOATOTOBIIEHHOCTH;

- MpaBWIa U CIOCOOBI IJIAHUPOBAHUS WHIWBHUIYAIbHBIX 3aHATHU DPa3IMYHON LIEJEBON

HaIlpaBJIECHHOCTH;

- UCTOPHUIO (PM3HUYECKON KYIBTYPHI M CIIOPTA, MPEICTABICHUE O 3HAYMMBIX CIIOPTUBHBIX

COOBITHUSIX HE TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS, Ba)KHEHIIINE JOCTUKECHUS B

obJacTu cropra;

- cnoptuBHble Tpamuuuu PXTY wum. WM. MenneneeBa, NOMHUTH O IIOABHUIax

CIIOPTCMEHOB B ToJibl Bennkoii oredecTBeHHON BoWHBI 1941-1945 1T

Ymemy:

- TIOJJIEPKUBATh JIOJDKHBIA YPOBEHb (DM3WYECKON IMOATOTOBICHHOCTH JJIsi OOecredeHust

MOJTHOIIEHHOM COIMANBbHON U TpodeccroHAbHON 1eTebHOCTH;

- HUCIOJB30BaTh OCHOBBI  (U3MYECKOM  KYJIBTYpPbHl Il OCO3HAHHOro  BbIOOpa

3I0pOBbECOEpEerarouX TEXHOJOTUH ¢ YYeTOM BHEIIHUX U BHYTPEHHUX YCIOBHUI

peanuzanuu npodeccruoHalbHOMN 1eATeIbHOCTH;

- CaMOCTOSITENIBHO 3aHUMAThCS (PUBNYECKON KYIbTYPOU U CIIOPTOM;

- OCYUIECTBJIAITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOET0 OpraHu3Ma U coOIIoAaTh MpaBuiia

TUTUEHBI U TEXHUKHU 0€30MacHOCTH.

Braoemy:

- cpelcTBaMu u MeToAaMHu YKpEIIeHUs 310POBBA, ¢buznveckoro

CaMOCOBEPILIEHCTBOBAHMS;

- JIOJDKHBIM YpOBHEM (DM3MUYECKON MOJTOTOBIEHHOCTH, IJII OOECIIEYSHHs MOTHOLEHHOM

COLIMATILHON U TIPO(eCCUOHATBLHON JAESITENbHOCTH.

3 Kpartkoe conep:kanue JMCHUILTHHBI

Pasoen 1. Tlpeamer @uznueckas Kynbrypa u cnopT. Ucropus @KuC

1.1. ITIPEIMET ®N3NYECKAS KYJIBTYPA U CIIOPT. 3agaun 1 MeCTO JUCLMILUIMHLI B
moATroTOBKE OakanaBpa. Opranuzaius yd4eOHOTO Tpoliecca B paMKax JIeHCTBYIOMIEH peUTUHTOBOM
cuctembl. TpeboBaHuUs K 3aUeTy.

1.2. UCTOPUSA CIIOPTA. IlpoucxoxaeHue GpU3MUeCKUX yHOpakxHEeHUH U urp. JpeBHue
onmumnuaapl. Onumnuiickoe aBrkeHue. CHOPTUBHBIE OOIECTBA: HUCTOPHUS (U3KYIBTYPHO-
CIIOPTUBHBIX OOIIECTBEHHBIX oOpraHu3anuii. CrnopTcMeHbl B TOAbI Bennkoil oTedecTBEHHOM
BOWHBI.

Pa3zoen 2. OcHOBBI 310pOBOTO 00pa3a KU3HA

77



2.1. BPAYEBHBIM KOHTPOJIb W CAMOKOHTPOJIb HA 3AHATHUAX
®M3NYECKOU KYJILTYPOIH U CTIOPTOM.

BpaueOHblii KOHTpOJL M BpadeOHOE OCBUIETENbCTBOBaHUE. [lemaroruueckuii KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METOJbI, IOKAa3aTesid, KPUTepHUH U OmeHKH. l[IpodumaxTuxa
CHOPTUBHOTO TpaBMaTu3Ma. OCHOBHBIE BUBI TPABM Yy pa3HbIX cnenuanuiannid. Oka3aHue nepBoi
MIOMOIIIU JJISI CTYJICHTOB BY30B XMMUKO-TEXHOJIOTHYECKOTO TPOQHIIS.

2.2. TUTMEHUYECKOE OBECIIEYEHME 3AHSATUN 03JI0POBUTEJILHOU
OU3NYECKOU KYJIbTYPOM. T'uruena ¢u3uueckoro BOCIUTAHUS U CHOPTA. Pexum muTaHus
IpH 3aHATUAX (Pu3nmdeckor KynbTypoil u cnoptoM. CouunanbHas rurueHa. CounaibHO-OMacHbIe
00J1e3H1 U MEPHI TPOPHIAKTHKH.

Pa3zoen 3. buonorundeckue 0CHOBBI (PU3MYECKOM KYJIbTYPHI U CIIOPTA

3.1. BUOJIOTMYECKUE OCHOBBI ®M3MYECKOM KYJbTYPbl U CIIOPTA.
OpranusMm dYenoBeKa KakK €JMHas camMopa3BHUBarollascs Ouoioruyeckas cuctrema. Pusznyeckoe
pa3BUTHE 4eNoBeKa. JlpurartenbHas aKTUBHOCTb M €€ BIMSHHE Ha YCTONYMBOCTh, H
aJIalTalldOHHBbIE BO3MOXKHOCTH 4YEJOBEKa K YMCTBEHHbIM M (PU3MYECKMM HarpyskaM IMpu
Pa3IMYHBIX BO3JAEHCTBUSAX BHEIIHEN CPEIBI.

3.2. OBPA3 XW3HM U EI0 OTPAXEHUE B IIPO®ECCHOHAJILHOM
JNEATEJIBHOCTU. 3nopoBbe uenoBeka Kak IEHHOCTb. 3JO0POBBIM 00pa3 KU3HHM H €ro
cocrapistonie. Ponb U BO3MOXKHOCTH (PU3UYECKON KYJIBTYpPhl B OOECHEYEHUU 3J0POBBSL.
ConuasibHbIN XapakTep MOCIEACTBUI ISl 310pOBbsl OT YIOTPEOJIEHUsI HAPKOTUUYECKUX CPEICTB U
Ipyrux ncuxoakTuBHbIX BemiecTB ([TAB), monuHra u nuieBbIX A00aBOK B CIIOPTE, aJIKOTOJA U
TabakoKypeHus. JJOMUHT Kak MCKYCCTBEHHOE TIOBBIICHHE (DU3MYECKON pab0TOCTIOCOOHOCTH U €T0
OTpHUIATENIbHBIE MTOCIIECTBUSI.

Pasoen 4. IlpodgeccuonanbHO-IpUKIagHas pU3NUecKasi KyJbTypa U CIIOpT

4.1. OBIIAA OU3BNYECKASA U CIIOPTHMBHAS TTOJAIOTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM TIIPOLHECCE. Meroauveckue TPUHIUIIBI (U3MUECKOTO BOCITHTAHUSI.
OcHOBBl ¥ JTambl OO0y4YeHHs JBUWXKEHHsIM. PazButue ¢usznueckux kauecTB. DopMupoBaHUE
NICUXMYECKUX KauecTB B Ipouecce ¢uznueckoro BocnuTaHus. CHopTHBHAas IOJArOTOBKA.
CTpykTypa NOATOTOBIEHHOCTH CIOPTCMEHA. MacCoBBIi CIIOPT U CHOPT BBICHIUX JTOCTHKEHHH, NX
uenu U 3anayv. CHOpTUBHBIE COPEBHOBAHMS KaK CPEJICTBO M METOJ OOled M creunuaibHOu
(bu3MUeCcKOil MOATOTOBKH CTY/IEHTOB.

42. OUBNYECKASI KVYJIbBTYPA U CIOPT B IIPO®ECCHOHAJILHON
JNEATEJIBHOCTU BAKAJIABPA. JluyHas W  COIMAJBHO-IKOHOMHUYECKAass HEOOXOJIUMOCTh
ncuxo(u3nueckord MOJAroTOBKM uyenoBeka K Tpyay. Mecro IIII®II B cucreme moAroToBKU
Oynayuiero crenuanucra. [IpousBoacTBeHHas Gu3ndeckas KyiabTypa U cropt. [Ipon3BoacTBeHHas
rumHacTuka. OcoO0eHHOCTH BbIOOpa (hOpPM, METOJIOB U CPEACTB (PU3NUYECKON KYIBTYphI M CIIOPTA B
pabouee u cBoOOJHOE Bpems crenuanuctoB. [IpodunakTuka nmpodeccnoHaIbHBIX 3a00JIeBaHUI
cpeacTBaMu (pu3MUecKol KynbTyphl U criopta. [lononHuTe bHbIe CpeAcTBa MOBBILICHUS 001Iel 1
npodeccuoHambHOH  paboTOCOCOOHOCTH. BiMsHHME MHAMBUIAYalbHBIX OCOOCHHOCTEH W
CaMOCTOSITENIbHBIX 3aHATUN (PU3UYECKOMN KYJIbTYpOH U CHOPTOM Ha OPTaHU3M.

4. O0beM y4eOHON TUCHUTLIHHBI

Cemectp
Bcero
. 1 cemectp 4 cemectp
Bunst yaeGHoi paboTh A A A
3F Kal. | ap Kal | ap KaJl.
q. q, q,
OO1m1ast TPYA0EMKOCTh AUCHUILIUHBI IO ydyeOHOMY | 2 72 1 36 1 36
IJIaHy
KontakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHUSI: 2 72 1 36 1 36
Jlexumu (JIek) 0,2 8 0,1 4 0,1 4
[Tpaktrueckue 3ausatus (113) 1,8 64 0,9 32 0,9 32
Bua uTOroBOro KOHTpOJIf: 3auer 3ader
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Cemectp
Bcero

Bunpsl yueOHOM paboThI Lcemectp | 4 cemectp

3E | Actp.u. | 3E | Actp.u. | 3E ASITp'
OOw1ast TPYA0EMKOCTh AUCHUILIUHBL 110 Y4eOHOMY 2 54 1 27 1 27

IUIaHY

KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 2 o4 1 27 1 27
Jlexumu (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktnueckue 3anstust (I13) 1,8 48 0,9 24 09| 24
Bua uToroBoro KOHTpoJIA: 3auer 3auer

AHHOTanus padoyeil NPOrpaMMbl AU CHHUILINHBI
«JIEKTHBHbIC JTUCHHUILIMHBI 10 (PU3HYECKOH KYJIbTYpe H CIIOPTY»

1 Heap aucuumiannabl — popMupoBanue HU3NIECKON KYIbTYpPhI JIMYHOCTH U CIIOCOOHOCTH
HaIpaBJICHHOIO0 MCIIOJb30BaHUs Pa3HOOOpa3HBIX CPEICTB (U3NYECKON KyJIbTYpbl M CIIOpTa,
Typu3Ma IS COXpPaHEHMsI M YKPEIUIEHHsI 370pOBbsl, MCUXO(PU3NYECKOW IOATOTOBKH U
CaMONOJTrOTOBKU K OyayIiel npodecCHOHaIbHON e TeIbHOCTH, MOJIyY€HUH HaBbIKA B OJJHOM U3
BBIOPAHHBIX BHJIOB CIIOPTA.

2 B pe3yabTare n3y4eHHs JMCUMILINHBI 00y4aI0MIMIACH 10JI2KEeH:

Obnadoams cleayoIUMU KOMIETEHIUAMU U MHAUKATOPAMU UX JIOCTHIKEHUS:
VK-7.1,72,73,7.4

3namo:

- HAyYHO-TIPAKTHYECKUE OCHOBBI (PU3MUECKON KYJIBTYpHI U 310pOBOI0 00pa3a KHU3HH;

- BJIUSIHUE 03/JOPOBUTEIBHBIX CUCTEM (PU3NUYECKOTO BOCIIUTAHUS HA YKPEIJICHUE 370POBbs,

npopHIAKTUKY MPO(pECCHOHATBHBIX 3a00JI€BaHUN U BPEAHBIX IPUBBIYEK;

- CHocoObl KOHTPOJSE M  OLEHKHM (PU3MUECKOro  pa3BUTHS U (PU3NYECKOU

MOJArOTOBJIEHHOCTH;

- MpaBWIa U CHOCOOBI IJIAHUPOBAHUS WHAWBUIYAJbHBIX 3aHATUN DPA3IUYHOU LIEIEBOI

HaIpPaBJICHHOCTH;

- cnioptuBHbIe Tpaguunu MXTU-PXTY um. [I.1. Menneneena.

Ymems:

- TMOJAEpKUBaTh JOJDKHBIM YpOBEHb (PU3WYECKOW MOATrOTOBIEHHOCTH [UIsl OOecreueHus

MIOJTHOLIEHHOM COIMATIbHOM U PO ECCHOHATIBLHOMN 1€ TeIbHOCTH;

- HUCHOJNB30BaTh  OCHOBBI  (U3WYECKOM  KyJNbTYpbl JUIi  OCO3HAHHOrO  BbIOOpa

3/I0pOBbECOEpETAIONINX TEXHOJOTHI C Y4YeTOM BHEIIHMX W BHYTPEHHHUX YCIOBUH

peanuzanuu npodeccuoHanbHOM e TeNbHOCTH;

- CAMOCTOATENBHO 3aHUMAThCS (PU3MUECKON KyIbTYPOH U CIOPTOM;

- OCYHIECTBJISAITh CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETr0 OpraHu3Ma M coOJII0JaTh MpaBuia

TMTHUEHBI U TEXHUKU 0€30I1acHOCTH;

- BBIMOJIHATh MHAMBUAYaAJIbHO NOJ00paHHBIE KOMIUIEKCHI MO (DU3MUECKON KylIbType U

pa3IMYHbBIM BHIaM CIIOPTa;

- OCYILECTBJISATh TBOPYECKOE COTPYJHUYECTBO B KOJUIEKTUBHBIX (opMax 3aHITUH

¢u3nvecKoil KylIbTypoil U CIIOPTOM;

- BBINIOJIHATH IIPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKHU.

Bnaoemo:

- CPEICTBAMHU U METOJIaMH YKPEIUIEHUS 3J0POBbs, (PU3NUYECKOr0 CaMOCOBEPIIEHCTBOBAHUS;

- JOJDKHBIM YpOBHEM (PU3NYECKOH IMOATOTOBICHHOCTH, JJISi O0ECIeYeHHUs! MOIHOICHHOM

COIMATPHON U TTPO(ECCHOHATILHOMN ACSATEIHHOCTH,

- TEXHUYECKUMHU U TAKTUYECKMMH HaBbIKaMU B OJTHOM M3 BUJOB CIIOPTa;
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- HCIIOJIb30BaTh IPUOOPETEHHBbIC 3HAHUS U YMEHHMS B IPAKTUYECKON JESATEIbHOCTH U
[IOBCEJHEBHOM KU3HU
3 Kparkoe cogepxxanue JUCUMILIHHBI

Pa3zoen 1. OCHOBBI IOCTPOEHHUS 03JOPOBUTENBHON TPEHUPOBKU. TeOpeTnIecKO-METOINIECKIE
OCHOBBI (pu3nueckoi KynbTypbl U cnopta. CoaepxareiabHble OCHOBBI 03JOPOBUTEIIBHON
¢usnueckoil KynbTypbl U crnopta. OCHOBHBIE HAIpaBICHHS: O30POBUTEIILHO-PEKPEATUBHOE,
03/10pOBHUTEIbHO-pEaOUIUTALIIOHHOE, CHOPTHUBHO-peabMIINTALIMOHHOE, TUTHEHUYECKOE.
[ToBpimieHne (GYHKIIMOHAIBHOTO COCTOSIHUS OpraHu3Ma M (pU3MUYECKOW MOATrOTOBICHHOCTH.
CriocoObl peryiameHTaluu Harpy3ku: OU3KyIbTYpHO-03JOPOBUTEIIbHBIE METOJUKU U CUCTEMBI.
OcHoBHBIE (ha3bl 03I0POBHUTENBHON TpeHUPOBKH. OLEHKA COCTOSHUS 30POBbA M (pusmueckon
HOJIrOTOBJICHHOCTH 3aHMMAIOUIMXCS (DU3HYecKOM KynbTypol M cnopToM. (DYyHKIHOHAIbHbIE
po6sl (UCC, AL, )KEJI u T.1.).

Paszoen 2. JlpuratenbHble BO3MOKHOCTH YEJIOBEKA — BOCIUTaHME (PU3NYECKUX KadyecTB.
B®CK I'TO. Meronuka opranuzauuu u mnpoBeneHus BuaoB ucneitanuid ['TO. Cucrema
B3aUMOJIEHCTBUS B cdepe pusnueckoil KynbTypsl U crniopra. Bocniuranue gpusnueckux KadecTs,
oOyyaromuxcs (OTAETbHBIE KAUeCTBEHHBIE CTOPOHBI ABUTATEIFHBIX BOZMOKHOCTEH YeIOBEKa).

Paszoen 3. Metoauka OpraHuM3allid W TNPOBEICHHMsS] CHOPTUBHBIX COPEBHOBAaHUU M
(U3KYIBTYpHO-MACCOBBIX MEPONPUATHIA. XapakTepUCTHKA CHOPTUBHBIX COPEBHOBAHUN W
(GU3KyIBTYpHO-MAacCOBBIX ~ MepornpusaTuii. CHOpPTUBHBIE COPEBHOBAHHS, HPOBOJUMBIE IIO
OOIICPUHATHIM TpaBWiaM. EIUHBINA KaleHIapHbIM TUlaH (U3KYJIBTYpHBIX W CIHOPTHBHBIX
MeponpusaTHii). Opranuzanus CnopTUBHBIX Meponpuatuil. Onummnuiickas xaptus. PenepanabHble
(ciennanbHble, HAallMOHAJIBHBIE) 3aKOHBI cropre. Kiaccudukainus CrOpTUBHBIX COPEBHOBAHUU.
HpasctBennsle otHomenus B crnopre. Fair Play («YectHas urpa») — Kak OCHOBa 3THUYHOIO
noBeneHus B cnopre. Konexc crnoptuBHOW 3Tuku. [IpoduinakTuka HapylleHHH CHOPTHBHOMN
stuku. BAIIA. Konekc BAJIA. MexnyHapogHast KOHBEHIHsI 0 00pb0O€ C IOMUHIOM B CIIOPTE.

4 O0beM yueOHOH TUCHUITUHBI

B Cemectp
Bun yuebnoit paboThl aKaJieM. 1 2 3 4
qacax
OO011ast TPyA0EMKOCTh AUCHUILIUHBI IO y4eOHOMY 328 56 92 90 90
TUIaHy
KonrTakTHas padora — ayiuTOpHbIE 3aHATHUS 192 32 64 64 32
[Ipaktuueckue 3ansatus (I113) 192 32 64 64 32
CamocrositesbHas padora (CP) 136 24 28 26 58
KonTakTHas camocTosTensHas padora 0,8 0,2 0,2 0,2 0,2
CaMocCTOsATeIbHOE U3YYCHHE PA3/ICIIOB TUCITUTITHHBI 135,2 238 | 27,8 | 25,8 | 57,8
Bu1 UTOroBOro KOHTPOJIA: 3a4eT | 3a4eT | 3aueT | 3a4eT | 3aueT
3a4eT / IK3aMeH
B actp Cemectp
Bun yuebHoit paboTbl qacax | I Il v

OO611ast TpyA0EMKOCTh AUCHUILIMHBI IO ydeOHOMY I1any | 246 42 69 67,5 | 67,5

KonrakTHas padora — ayinTOpHBIE 3aHATHS 144 24 48 48 24
[Tpaktuueckue 3ausatus (I113) 144 24 48 48 24
CamocrositesibHas padora (CP) 102 18 21 19,5 | 435
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KonraktHas camocrositenbHast pabota 0,6 0,15 | 0,15 | 0,15 | 0,15

CamocTosTeIbHOEC H3YUYCHHE Pa3/ICTIOB JUCIIUILUIMHBI 101,4 |17,85(20,85| 19,35 | 43,35

Buja uToroBoro KOHTpoJIst: 3a4eT | 3a4eT | 3a4eT | 3a4er | 3auer
3ay4yeT / DK3aMeH

AHHOTanus padoyeil NPOrpaMMbl AU CHHUIIIMHBI
«OcHOBBI HHPOPMAIMOHHBIX TEXHOJIOT I

1 Heab aAucUMIVIMHBI — TpHOOpeTeHHe 0a30BBIX 3HAHUH O COBPEMEHHBIX
MHGOPMALIMOHHBIX TEXHOJOIMSX, a TaKXe YMEHHUH M IpPaKkTUYECKUX HaBBIKOB B OO0JIACTH
MH(POPMATHUKH, UCTIOJIb3YEMbIX IPU PEIICHUH HAYYHBIX M MIPAKTUYECKUX BHIYMCIUTEIBHBIX 3a7a4.

2. B pe3yabTraTe u3ydyeHUusl JUCHHUILIUHBI 00yYAIOIIUICA 10JIKEH:

Obnadamye CleAyIOMUMA KOMIIETCHIIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

OIIK-1.2; OIIK-4.4; OIIK-5.1; OIIK-5.2; OIIK-8.1; OIIK-8.2; OIIK-8.3

3namo:

e CBOMCTBa MH(OPMAIUH, CTIOCOOBI €€ XpaHEHHS U 00pabOTKH;

e CTPYKTYPY, IPUHIIMITEI paOOTHI 1 OCHOBHBIE BO3MOKHOCTH DBM;

e TOIIOJIOTUIO U APXUTEKTYPY BBIYUCIUTEIBHBIX CETEM;

e IPUHIUIIBI aIpecaliy 110JIb30BaTeNel, KOMIIBIOTEPOB U PECYpPCOB B ceTu MHTepHeT;

e pa3nuyath U pacinppoBeiBath IP — agpec, ToMeHHOE UMsI KOMIIBIOTEPA;

e OCHOBHBIE THUIIbl AJITOPUTMOB, S3bIKH IPOTPAMMUPOBAHUS;

e CTaH/IapPTHBIE IPOrpaMMHBIe 00ecrieyeHHsl CBOEeH MPOECCHOHATILHOM 1eATENIbHOCTH;

* AITOPUTMBI PELICHUs HEIMHEWHBIX YPaBHECHUH;

* AITOPUTMBI OJTHOMEPHOU ONTHMM3ALINY;

Ymemos:

e IIMCaTh U OTJIAXHUBaTh MporpaMMbel HAa MATLAB 1o pazpaGoTaHHBIM anropuTMam;

e IPUMEHSATH METObl MATEMATUYECKON CTaTUCTUKU JJIsl PEILIEHUS] KOHKPETHBIX 33]1a4;

° CIIOJIb30BaTh MAKEThl MPHUKJIAAHBIX MpOrpaMM MpH JajbHEWIIeM OOy4YeHUH W
MIPAaKTHYECKON IEATEIBHOCTH.

Bnaoemp:

e HABBIKAMU CaMOCTOSITEIbHOTO PEILIEHNUs 33a/1a4 Ha KOMIIBIOTEPE, BKIIOYAIOIINE TOCTAHOBKY
3ajjaud, pa3pabOTKy alropuTMa M OLEHKY ero 3((eKTUBHOCTH METOJaMHM MaTeMaTHYeCKOU
CTaTUCTUKHU JUIsl 00pabOTKH SKCIIEPUMEHTA;

e METO/IAMHU PEATN3ALNN AJITOPUTMOB Ha KOMIIBIOTEPAX.

3. KpaTkoe coaep:kanue JUCHUTIIHHBI

Beenenne. Mnpopmaruka — npemer, 3afadd U MECTO Kypca B MOATOTOBKE CTyAeHTa. Tpu
yacTu Hayku uHpopmatuku: hardware (TexHuyeckue cpenctsa), software (mporpamMMHbie
cpezacTBa), brainware (MHTEJUIEKTyallbHbIE cpeicTBa). KpaTtkue cBeneHusl.

Paznesn 1. ApxurekTypa KOMIbIOTEPOB M KOMIIBIOTEPHBIX ceTeil

1.1. Uctopust pa3BuTHUS MH(MOPMALMOHHBIX TEXHOJOTUH, BBIYMCIUTEIBHONH TEXHUKH H
MEePCOHANBHBIX KOMIbIOTEPOB. MHpOopManus, KoinyecTBO HHPOPMAIH, CIIOCOObI BHIYUCICHHUS.
Kparkast ucropusi pa3BUTHS BBIYHUCIUTENBHOM TEXHMKH M INepcoHaNbHBIX KommbioTepoB (ITK).
Brruucnurensras mammaa @on-Helimana u mamuna Treropunra. Paspaborku HopGepra Bunepa.

1.2. Ilepconansublie komnbioTepsl (I1K) n ux Bosmoxunoctn Apxurekrypa I1K, anmaparusie
cpexnctea IIK. @ynknnonaneHas cxema 1K, MaructpasbHO-MOAYIBHBIN MPUHIUII TOCTPOEHUSL.
[TpuHIMN OTKPBITON apXUTEKTYpbl. OCOOEHHOCTH MPEACTABICHUS JaHHBIX HA MAIIMHHOM YpOBHE
[IpeumymiectBa nu@poBoro mnpeacTaBieHuss WHGOPMALMU MEepe] aHAIOTOBbIM. Vcmonb3yembie
CUCTEMBl CUUCIICHMs, I@IpaBWa IEpeBoAa W3 OAHOM CHCTEMBI B JIPYryl0. OJIEMEHTHI
MaTEeMaTHU4eCKOM JIOTMKH: OCHOBHBIE JIOTHYECKHE ONEpaluu U (POPMYJIbL.

1.3. KomnbloTepHbIE CETH: TOIMOJOIMHM CETE€H, UX XapaKTEPUCTUKH. TOIOJIOrMH CceTe:
3Be31Hasi, IMHHAs, KoibleBasd. CeTH 3aKpbhITOrO THUIA: JIOKAJIbHBIE U PACHPEACICHHBIEC CETH,
KopriopaTuBHbIE ceTu. [IporpamMMmHO-TexHHYeckoe oOecreueHue: ajpecanus, OINepalduoHHas
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CHUCTEMa, aJanTepbl, ApalBepbl, MPOTOKOJBI (0COOBIE S3BIKM, HA KOTOPBIX OOMEHHBAIOTCS
uHpopmanueii KommbloTepbl B cetd, Hanpumep, TCP, TCP/IP, UDP). I'mobGanbHble ceTH
pasnmuunoro macmraba (WAN —Wide Area Net, MS Network, Internet). Bo3moxHoctn cetu
Wutepuer, Cucrema TenekoHpepeHIHNA. OnekTpoHHass moura. Jloctynm K WHGpOpPMalMOHHBIM
pecypcam.

3amra uHpopmanuu. [ToHsTHE 6€30MACHOCTH KOMITBIOTEPHON HH(OpMAIK: HAJIe)KHOCTh
KOMIIBIOTEPA, COXPAaHHOCTH JAaHHBIX, 3alUTa OT BHECEHHsS M3MEHEHUH HEYIOJIHOMOYEHHBIMU
JMIIAMHU, COXPAaHEHHE TAailHBI EPENUCKH B AJIEKTPOHHON CETH ANITOPUTMBI 3alIUTH HHPOPMALIUH:
METO/bl 3allIUThl, KOMIBIOTEPHbIE BUPYChl W OOpbOa ¢ HUMHU. MeToIbl peanu3aluy 3allUThl
nHpOpMAaLMU: TPOTPaMMHBIE, alllapaTHbIE, OPraHU3alMOHHBIC

1.4, MynpTHMeEOMa — JAUANOrOBas KOMIBIOTEPHAs CHUCTEMa, OO0eCleuMBaIOLIas CHHTE3
TeKkcTa, rpauKd, 3BYyKa, peYd H BHIEO. YCTpOHCTBAa MyjlbTHMenua. TpeOoBaHUS K
MYJIbTUMEIUMHBIM ~ CpPEICTBAM  KOMIIBIOTEPOB. PaciiupeHHble BO3MOXHOCTH  00paboOTKH,
npeoOpa3oBaHusi, cuHTe3a HHGOpMAMKM  (KOMITBIOTEpHAsh  aHUMAIMs,  MOTUPUKAIHS
n3o0paxkeHui, TpexmepHas rpaduka). MynpTuMenuiiHble  mporpamMMbl.  I[IporpaMmel
pelaKTUpOBaHMs, MOHTaXa 3ByKa M BHIEO. BuIeo-pemakTopsl, MOAYIH cremdPPeKToB,
MOHTa)XXHbI€ CTYIUHU. DJIEKTPOHHbIE Mpe3eHTaluu (OCHOBHBbIE BO3MOXxHOCTH MS Power Point),
ATarbl CO3AaHUS MPE3EHTALNH, CTPYKTypa MPe3eHTAU 1 0COOEHHOCTH pabOTHI C PETAKTOPOM.

Pa3znea 2. [IporpammHoe obecniedeHue

2.1. CTpyKTypa OIEeparMoHHBIX CUCTEM, MAKETHl MPHUKIAIHBIX porpamm, Microsoft Office.
Knaccudukanus nporpamMmmubsix cpeacTB. CHCTEMHOE U NPUKIIAJHOE IPOrpaMMHOE oOecrieueHHe
ITK. O630p oneparmmonnsix cucreM (OC). [Tpunmuns! co3ganus u coctaB OC: sapo, uatepdeiic,
npaiiBepsl. Kpartkas xapakrtepuctuka WINDOWS, mMoaynbpHblii npunuun noctpoenus. Cpena
WINDOWS: okHa, ux 351eMeHTbI, paboTa B MHOTOOKOHHOM PEXUME.

2.2.Penaktopsl  Microsoft Office ,Ha3HaueHne u ocobGeHHOCTH pPaboThl. PemakTopbl
XUMHUYECKUX W MaTemMaTudeckux (opmyi, TekctoBblii penakrop WORD, Power Point,(kpaTkuit
0030p). Co3gaHue JOKYMEHTOB pa3lW4HbIX (OpM (CTaHAAPTHBIX M  HECTaHAAPTHBIX).
KonupoBanne XuMHYECKUX U MaTEMaTHYECKUX (GOPMYJ B TEKCTOBBIE TOKYMEHTHI.

2.3 EXCEL:Bo3MoxHOCTH TaOJIMYHOTO PEAAKTOpa M HCHOJIb30BAHUE €ro AJS peIIeHUs
nH(popMalMOHHBIX U MHKeHepHbIX 3anady.. OkHo EXCEL Texnuka paOotbl . AOGcoitoTHas u
OTHOCUTeNbHas ajpecanus. Bcrpoennsle ¢yHkiuu Pacuer mo ¢opmynam. Komupoanue
dhopmyn. Pabora ¢ Tabnuniamu. opmatupoBanue, opopmieHue TabIuiL..

2.4. EXCEL Iloctpoenue rpapukoB u quarpamm. Pacuer QyHKIMOHANBHBIX 3aBUCUMOCTEH
Y TIOCTPOCHHUE TpaPuUeCKUX U300pakeHui ¢ ucnoib3oBanueM crannapTHeix GyHkimud EXCEL u
Mmactepa ¢yHkuuid. IlocTpoeHne TMOBEpPXHOCTEW C MCIOJNB30BAaHUEM MacTepa JUarpaMM.
[TocTpoeHne nuHMM TpeHaa..

2.5. EXCEL. Onepanuu ¢ maccuBamu. Pa3paboTka u peanusanus NpoCTeHIINX aIrOPUTMOB
C HCIIOJIb30BAaHMEM BO3MOXKHOCTEHM penakTopa(HaxoXKIeHHEe MaKCUMalIbHOro (MHUHHMAJIbHOTO)
2JIEMEHTA BEKTOPA U MaTPHUILIbI, HAXOKIEHUE CYMMBI 3JIEMEHTOB BEKTOPA U MaTpPHUIIbI, BBIYMCIEHUE
MaTPUYHBIX BbIpaKeHH). PellieHne BEIYMCIUTEIbHBIX 33/1a4 C UCIIOJIb30BAaHUEM TaOJIHILI.

Pemenue CJIAY ¢ ucnonb3oBaHueM o0paTHOM MaTpHUIIbI

Pa3pnen 3. AnropurMbl 1 OCHOBBI IpOorpaMMupoBanus Ha si3bike MATLAB.

3.1.Anroput™msl, TUIEl anropuT™MOB. [ToHATHE anroputMma U ero cBoiicTBa. CriocoObl 3arucH
anropuTMoOB. MOIYNBHBIMI NPUHLOUII I[OCTPOCHMS  aIrOPpUTMOB M mporpamm. Ilaker
KoMibloTepHOod Matematukn MATLAB.  XapakTepuCTUKHM — S3BIKOB  IPOrpaMMHpPOBAHUS.
DOBoMIOIUS U KIAacCU(pUKAILUs S3bIKOB IMPOrpaMMHPOBAHUS, HUMIIEpaTUBHbBIC, (PYHKIIMOHAJIbHBIE,
JIOTHYECKUE, OOBEKTHO-OPHEHTUPOBAHHbIE, WX KoMOuHamuu.  [loHATHS  TpaHCHAMH,
KOMITWISILIMYM, WHTEPIpPETalud, MX pa3iaudusd. SI3bIKM IPOrpaMMUPOBAHHS BBICOKOTO YpPOBHS.
CTpykTypHOE TpOTrpaMMHUpOBaHUE, ero ocoOeHHOCTH. (O030p MaKeTOB KOMIIBIOTEPHOM
maremaruku — Matlab, Mathcad, Mathematica.

82



32. Cpena MATLAB. OcHOBHBIE CTPYKTYphl ¥  TPHUHLMIBI  CTPYKTYPHOTO
IIPOrpaMMUpPOBAaHUs, WIUIIOCTpalus. ba3oBble alropuTMUYECKHME KOHCTPYKLUMH (ClIE€IOBaHHE,
BETBJICHUE, IOBTOPEHUE), UX pEAIU3alIUU.

Omneparopsl  si3pika  nporpammupoBanuss MATLAB. OcnoBHble pemarenu (solvers)
MATLAB nns peanu3arii BBIYUCIUTEIBHBIX aJlTOPUTMOB. brubnroreka cTaHmapTHBIX (YHKIIHMA
size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, numz2str, disp, printf

3.3.Iloctpoenne rpadukoB (PYHKIMHM OAHOM W JBYX IepeMEHHBbIX. lcmosb3oBaHue
¢ynkumii  plot, subplot, polar, mesh, surf, , polar, meshgrid, surf, contour, odopmieHue
rpaduKoB(3aroJI0BKH, OAMKUCH 110 OCSIM U 1p.)

3.4. Onepayuu mao maccugamu: 6eKMOPAMU U MAMPUYAMU,- CIONHCEHUe, VYMHONCEHUE,
mpauncnonuposanue , oopawernue (inv), BBIYUCICHUE HOPMBI (norm ), panra (rank) u
ompenenutens marpunbl (det ). AJNTOPUTMBI HAaXOXAEHUS MAaKCUMAJIbHOTO, MHUHUMAJIBLHOTO
3JIEeMEHTa B MacCHBE, aJITOPUTMbI COPTUPOBKHU U UX peanuzauus (Hanpumep, Selection Sort)

Paznen 4. Uuciaennole Metroibl. Peanm3anusi mpocreiiliux ajJropuTMoB B cpeje
MATLAB

4.1 YucrneHHble METOJbl, XapaKTEPUCTUKA U HUX OCOOEHHOCTH, IOHATHE CXOJIUMOCTU
MeTOJla. DJEMEHTHl TEOPHH TOrpeUIHOCTeH, Kiaccu(uKaius NOrpelrHocTed, abCoNoTHAsS U
OTHOCHUTEIIbHAS TIOTPEIIHOCTD, MOHATHE (YHKIIMA HOPMBI. BBeeHUE B CTaTUCTHKY. AJTOPUTMBI
JUISL CTAaTUCTUYECKON 00paboTKU HHPOpMAIMH ( BBIYUCICHHUE TOUCYHBIX U UHTEPBAIBHBIX OIICHOK
pe3yiabTaToB H3MepsieMoM BenuuuHbl), ux peanmsanuu B [IKM MATLAB. Hcnonb3oBanue
dbyukuuii min, max, median, var, polyfit, polyval.

4.2. Mpubmmxenne ¢ynkuuit. Uutepnonsmus MHorowieHamu. KycouHass MHTEPIIONSIUSL
(cmaitH). Onenka norpemHoctu. Oynkiuun MATLAB st paGotsl ¢ mMHorouwienamu polyld,
polyval, polyfit, polyder, polyint.

4.3.. BpruncieHue ONpEAENCHHBIX MHTETPAIOB, aITOPUTMBI METOJOB IPSIMOYTOJIBHHUKOB,
Tpaneuuit 1 CUMIICOHA , OIIEHKA MOTPEIIHOCTH METOAOB. Peann3anus alropuTMOB YHCICHHBIX
METOJIOB BBIYMCIICHHS OINpEICNIEHHbIX uHTerpanoB B cpene MATLAB, mnpumeHenue
CTaHJIapTHBIX PyHKUUH trapz, quad, integral

4.4 VlccnenoBanne (yHKIMHM OJHOM IepeMeHHOW. PemieHne HeIMHEHHOro ypaBHEHMS
(x)=0.

Otnenenue KOpHEH. AJTOPUTMBI YTOUYHEHHUS KOPHA (METOJ TIOJIOBUHHOTO [eJIeHUS,
Herotona, mpoctoii ureparuu). CpaBHUTEIbHBIE XapaKTePUCTUKH. Peanmuzarusi airoputMoB B
cpene MATLAB mno 06110k- cxemaM U C UCHOJIb30BaHUEM peraTeneii roots, fzero

4.4. UccnenoBanue ¢QyHkuun ogHo mnepeMeHHoM. Ilomck »skcTtpemyma (yHKIMM
BbruucnuTenbHbple adropuTMbl HaXOKIEHUS JIOKAJIBHBIX M TIIOOATBHBIX 3KCTPEMYMOB (METO
JIeJIeHUsl OTpe3Ka IOIoJiaM, METOJ 30JI0TOr0 CEYEHHsl), UX peaju3aluu Mo OJIOK- cXeMaM U C
ucnoib3oBanueM pemartens fminbnd B cpene MATLAB.

4. O6bem yueOHON NMCUMIVIMHBI — BCE BUJIbI y4eOHON paboThI, 3.€. U Yachl I TaOIUIIbI
oepytes u3 yaeoHoro mnana (YII) u PIT/I.

. O0BbeM THCHHIIINHBI
Bup y4yedHoii padoThl
3E Akan. 4. AcTp.u.
O0mas TpyA0eMKOCTb JMCIHILIHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 2,36 85 63,75
Jlexmun 0,48 17 12,75
[Tpaktuueckue 3austus (I13) 0,94 34 255
JlaGopaTtopusie paboTs (JIP) 0,94 34 25,5
CamocrosiTesibHas padoTa 0,64 23 17,25
KoHTakTHas camocTosaTeNnbHas paboTa 0,2 0,15
1,67
CamocCTOsATEeTbHOE U3YUCHHE PA3/ICTIOB JUCITUTUTHHBI 59,8 44 85
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Bua konTposs:

9K3aMeH 1 36 27

KoHTtakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 1 0,4 0,3
IToaroToBKa K K3aMeHY. 35,6 26,7
Buj1 H”TOr0BOr0 KOHTPOJIS: IK3aMeH

AHHoOTauus padoyeii nporpaMMsbl JMCHUTLIMHBI
«IIpoduabHoe nporpaMMHoOe odecriedeHue JJIsl peleHus 3a1a4 npogeccuoHAIbHOI
AeATeTbHOCTH

1 Hegb AWMCHMIVIMHBI — JaTh CTYACGHTaM TEOPETUYECKHE 3HAaHUS M HAy4UTh
MPAKTUYECKHMM YMEHHSM M HaBBIKAM HCIIOJIB30BAHUS COBPEMEHHBIX MAaTEMaTHYECKHMX METOJIOB
pacueToB, pacueTHBIX HCCIEJAO0BaHWM, aHaau3a, ONTUMHU3ALMM HH)KEHEPHBIX IIPOLIECCOB C
npuMeHeHneM s3bika Python anms pemieHmst mumpokoro Kpyra 3agad  BBIYMCIUTEIBHOU
MaTEeMaTHKU.

2. B pe3ysibTare u3y4yeHHs TUCHMILIUHBI 00YYAIOIUIICS T0JIKeH:

Ob6nadams CleayOIUMU KOMIIETEHIIUSAMYI U HHAUKATOPAMH UX JOCTHXKEHUS:

OIIK-1.2; OIIK-4.4; OIIK-5.1; OIIK-5.2; OIIK-8.1; OIIK-8.2; OIIK-8.3

3namy:

- BBIYHCIHUTENBHBIE W AJITOPUTMHYECKHE AaCMEKThl, HEOOXOAWMBIC Ui MPUMEHEHHS
COBPEMEHHBIX CUCTEM KOMIIbIOTEpPHONH MaTeMaTHKH, B yacTHOCTH Python;
- METOBI ¥ AITOPUTMBI JUTSI PEIICHHUSI MHKCHEPHO-TEXHUYECKUX PACUETHBIX 33/1a4;

Ymemy:

- (hopMaIM30BaTh 3a/1a4M BEIYUCIUTEILHOW MAaTEMaTHKH;

- IPUMEHSATH MOJy4YSHHbIE 3HAHUSI TIPU PELICHUN MPAKTHUECKUX MUHKEHEPHO-TEXHUUECKUX
pacueTHBIX 3aqad BBIUYMCIUTENFHOW MaTeMaTHKH, C HCIOJIb30BAHUEM COBPEMEHHBIX CHCTEM
KOMIIBIOTEPHOI MaTeMaTHUKH, B yacTHOCTH Python.

Bnaoemu:

- METOZaMU IPUMEHEHHSI COBPEMEHHBIX CHCTEM KOMITBIOTEPHOM MaTeMaTHKH, B YACTHOCTH
Python;

- CIIOCOOHOCTBIO TOCTAHOBKM W PELICHUS HHKEHEPHO-TEXHMUYECKUX PACUETHBIX 3ajad
BBIUUCIIUTENIFHOW MAaTeMAaTWKH ¥ HaBBIKAMH WHTEPIPETAllMA WM TPUMEHEHHUS IOJy4aeMbIX
pe3yJbTaTOB.

3. Kpatkoe cogep:kanue Iy CUHIIUHBI

Beenenne. Llenu u 3amaun kypca. KpaTkas xapakTepucTHKa YHCIEHHBIX METOJOB M UX
ocobeHHocTH. [IpoOnemsl 1 perieHus. 3a1a4i U MECTO Kypca B ITOATOTOBKE CIIELUATHCTA.

Pasznea 1. IIKM Python u oco0eHHOCTH ero peaju3anuy JJisi PEeLICHHs PacYyeTHBIX
3a1a4 B XUMHHU U XHMHYECKO# TeXHOJIOTHH.

1.1.  OOBEKTHO-OPHEHTHPOBAHHBIM s3Ik  HporpamMupoBanus — Python:  0630p.
Oco0eHHoCTH U CBOWCTBAa 00BEKTHO-OpueHTHpoBaHHOTro nporpammupoBanust (OOII). Co3nganue
U ucnosib3oBaHue aucTpudyrusa Anaconda. Muppactpykrypsl Spyder, Jupiter, cTpyKTypa si3bIKa.
OCHOBHBIE CTPYKTYPHI JaHHBIX (CIUCOK KOPTEX, OOBEKTHI) U ONEpPAIK HAJ HUMH. AJTOPHTMBL.
OCHOBHBIE AITOPUTMUYECKHE KOHCTPYKIIMHU (ClIeZIOBaHUE, BETBICHUE, IIUKIIbI) U UX pean3alus B
Python.

1.2. Beenenue B mporpaMmupoBanue Ha si3bike Python. CTpykTypa nporpammsl, OTCTYIIBI,
MOJYJH, ONepaTopsl, GyHKIIMA (MMEHOBAaHHBIE M aHOHWUMHBIE), 0coOeHHOCTH. CTaHIapTHBIE U
HectangapTHble ¢yHkuuu Python (oOmiero Ha3zHaueHus, mMaremaTHyeckue, oOpaboTKa CTpOK,
BBO/I/BBIBO/T).

1.3. Pa3paboTka anropuTMOB, NMPOrpaMMHpPOBAHHE M OTIajKa rnporpamm Ha Python (B
cpene Spyder). Yopasisitonue koHcTpykiuu if, for, while.

1.4 O630p npeaMeTHO-OpUEHTUPOBAaHHON OmOIMoTeKku Monyneil Python mns Hayunsix u
WH)KEHEPHBIX BhIUUCICHUN SciPy (Momymu scipy m numpy, a takxke matplotlib), cpaBHeHHe C
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MATLAB. OcHoBHasi cTpykTypa naHHbIX NumPy mjisi BEKTOPHBIX M MaTPUYHBIX BBIYMCICHUN
ndarray. OcCOOCHHOCTH BBINIOJHEHUsI JEHCTBUH HaJ MaTpulaMH (CIOXKEHUE, BBIYMTAHUE,
YMHOXKEHHE, oOpaiieHue) Ha s3bike Python. MHdopmanmonneie Matpudable GyHKIUU (HOpMa,
ompeaenuTenb, padr). Meroasl ndarray — T, copy, shape, size, ndim u ap., UHAEKCHpOBAHUE,
MaTpu4yHOe Ipom3BeneHue W GyHKIMM MoAyias numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

1.5 Tloctpoenne rpadukoB B Python c¢ ucmomp3zoBanuem momaynst matplotlib. dyHkium
moxaynss  matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka
MapaMeTpoB U aHHOTUPOBAHUE I'Pa(UKOB.

Paznesn 2. Meroabl BBIYHCJIMTENBbHOH MareMaTHKH. OCHOBHBbIE 3Tallbl pelIeHHSA
3aga4 Ha JBM. Pemenue cucreM JuHelHbIX ajredopandeckux ypasuenuii (CJIAY).

2.1. IlpsiMble U UTEPALMOHHBIE YUCIIEHHBIE METOJbI. DJIEMEHThl TEOPUHU MOIPEUIHOCTEH.
[Tonstue HOpMBI. OCOOEHHOCTHM MamIMHHOW apudmeTuku (KpaTkuii 1OBTOp). OCOOEHHOCTH
BBIIIOJITHEHUS JAEMCTBUM HAJl MaTpULlaMU (CJIOXKEHUE, BbIYMTAHUE, YMHOXKEHUE, oOpallleHue) Ha
s3pike Python, nndopmanronnsie MaTpuuHbie GyHKINUU (HOPMa, OMPEIEeIIUTENb, PAHT).

2.2. Pemenue cucreMm nuHeHHbIX anreOpanueckux ypaBHeHuil (CJIAY). IlocranoBka
3amaun. [lorpemrHoct. MeTonbl ¢ HCMONB30BaHHEM OOpPAaTHOW MATPHUIBI M METOA IPOCTHIX
utepanuii. Pemenne CJIAY B Python ¢ ucnons3oBanuem mosyneit numpy.linalg u scipy.linalg. u
¢dbynkuii det, rank, inv, cond, norm, solve.

2.3. 0O630p meromoB pemieHusi CJIAY. BpluncnurenbHas yCTOMYHUBOCTb, CXOJIUMOCTH
MeTo/10B. OOYCIIOBICHHOCTh CHUCTEMBI JIMHEHHBIX anreOpandeckux ypaBHeHuil (CJIAY) u ymcno
00yCIIOBJIICHHOCTH.

Paznen 3. O0padorka pe3yjbTaTOB HM3MepeHHs] OAHOW Beu4uHbl. Ilpubdiamxenue
(pyHxkuun MHOrowieHaMu ¢ oaHoi HezaBucumoi nepemennoii. MHK. ®@yukuuu Python nis
padoThl ¢ MHOTO4JICHAMHU.

3.1. OGpaboTka HKCIEPUMEHTAIbHBIX JaHHBIX. [OYEUHbIE U HWHTEPBAJIbHBIC OIICHKHU.
®ynkiun Python. Onpenenenune kputepus CTbrofeHTa

3.2. Ilpubnmxenue ¢yHkuuid. MeToabl HMHTEPHONALUU 3aBUCHUMOCTEH C  OJHOM
HE3aBUCUMOMH nepeMeHHo!. IHTepnonsauuonHelii MHOrowieH Jlarpanxa, peanusanus B Python.

3.3. Ilpubnmxenue QyHkuii. MeToabl anmpoKCUMAaIMd 3aBUCUMOCTEH C  OJHOU
HEe3aBUCUMOH nepeMeHHOM. Metoa HanMeHnbiiux kBajpatoB (MHK). HMcnonb3oBanue (yHKImii
Python mnma  ammpoxcumammu wu  MHK  scipy.polyfit,  scipy.optimize.least squares,
scipy.optimize.lsg_linear.

Pa3nen 4. Pemienune cuctem HesmHeiiHbIX ypaBHeHuil (CHY) uncjieHHbIMHM MeTOIaMHU.

4.1. Anroput™sl MeTosa pocToi urepauuu U Merona HerotoHa - Padcona ans pemeHus
CHY. CxopocTh cXOAMMOCTH, OIIEHKHU MorpentHoctu. Peanuzarus metonos B Python.

4.2. Meronuka WCHOJB30BaHMS pemiaTeneil B Moayne scipy.optimize, (yHKIMH
root_scalar, root.

Paspnen S. Pemienne 3a1a4 MHOTOMEPHOHM ONTUMHU3ALUY YU CICHHBIMUA METOAAMM.

5.1. Knaccudukamus 3agad ¥ METOJOB ONTUMH3AIMU. METOJ TpaJMeHTHOTO CITyCKa.
Meron neopmMupyeMoro MHOTorpaHHuka. Peannzamus meromos B Python.

5.2 Berpoennsie Metoabl SciPy. Beibop pemarens B Moayine scipy.optimize Berpoennbie
MeToab! SciPy, pyHKuu minimize scalar, minimize.

Pasnen 6. AHaau3 um pewmeHue audpdepeHUHANBHBIX YPABHEHHMH YHCIECHHBIMH
MeTOJaMH.

6.1. AnropuT™Mbl METOOB pelieHus auddepeHnnaibHbIX ypaBHeHuil. MeTtonbl Ditnepa u
ero moaupukanuu. Peamuzanus meronos B Python. Beibop pemarens B moayse scipy.integrate,
¢dbynkuum solve ivp, solve bvp.

4 O0beM y4eOHOH TUCHHILINHBI

Buna yueOHoii padoThI O0beM TUCUUIIMHBI
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3E Axkan. | Actp.
4. 4.

O01mas TpyA10eMKOCTb TUCIUNIJIMHBI 2 72 24
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHSATHSI: 141 51 38,25
Jlexknnu - - -
ITpaktrueckue 3ansatus (113) 0,47 17 12,75
Jlaboparopusie paboTs (JIP) 0,94 34 25,5
CamocrosiTesibHas padoTa 0,59 21 15,75
KoHTakTHas camocTosTeNbHas paboTa 0,2 0,15

0,59
CaMocCTOATEIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHbI 20,8 15,6
Bua uToroBoro KOHTpoJIf: 3auer

5.2 JlucuunjuHbl YacTH, (POPMHUPYEMOH YUACTHUKAMH 00pa30BaTeIbHBIX OTHOIIEHHU
(o0s13aTe/IbHBbIE BAPDMATHBHBbIE JUCHMILIIHHBI)

AHHOTaNUA padoyeil MPOrpaMMbl AU CHUNINHBI
«JlaGopaTopHble padoThHI 10 OPraHUYECKO XUMUMN»

1 Heap nucuMnjiMHbl — MpUOOPETEHHE CTYIEHTAMU OCHOBHBIX 3HAHMNA U HABBIKOB IS
OCYIIECTBJICHUSI CHHTE3a OPTaHUYECKUX BEIICCTB.

2 B pe3yabTare N3y4eHHs QMCUMILINHBI 00y4aI0IIMIACH 10JI2KEeH:

Obaadame CIIENYIOMAMA KOMIETCHIIMSIMA U UHAUKATOPAMH UX JOCTUKCHHUS

[1K-2.1; [1K-2.2; TIK-2.3; T1K-3.2

3namop:

e TEXHUKY 0€30MaCHOCTH B JIAOOPATOPUH OPTraHUYECKON XUMUH,

e IPUHIIUITEI 0€30MaCHOTO 0OpaIleHUs ¢ OPTAaHUYECKUMHU COSTUHEHUSIMU;

e METObI U BUJIbI XpoMaTorpaduu Jisl ONPEACIICHHs] COCTaBa PEAKIIMOHHON CMECH;

e TEOPETHYECKHE OCHOBBI CIIOCOOOB BBIICTIEHUS, OUNCTKU M HUICHTU(DUKAIIUYA OPraHUuIECKUX
BEIIIECTB;

e OKCIIEPUMEHTAJIbHBIE METOJIbl MPOBEACHUS OPraHMYECKUX PEeaKlMil, MPOTEKAIUUX IO
Pa3IUYHBIM MEXaHU3MaM;

e OCHOBHBIE 0O0IME METOAMKM B3aWMHOM TpaHcOpMaMK KIIACCOB OPTraHUYECKHX
COEMHEHHII.

Ymemo:

e IPUMEHATh TEOPETUYECKHE 3HAHMUS U OKCIEPUMEHTAIBHBICE METOJbI HCCIICIOBAHMS
OpPraHUYECKON XUMUU MPHU PELICHUH MPOoQeCcCHOHABHBIX 33/1aY;

e chopmynupoBaTh TpoOJIEMy W OOOCHOBATH BBIOOP TPHUOOPOB M IKCHEPUMEHTATBHBIX
METO/I0B MCCIIEIOBAHUs, TOCTABUTh LIETU U 33J]a4l U HAMETUTh MYTH UX JOCTUKEHUS;

e CHHTE3UPOBATh COSIUHEHUS T10 TIPEIJIOKCHHON METO/INKE;

e [IPOBECTH BBIJICIICHUE U OUMUCTKY CMHTE3MPOBAHHBIX BELIECTB HAa OCHOBE TEOPETHUYECKUX
3HaHUH MO0 OPraHUYECKON XUMUU;

e BEIOHMpATh palMOHATILHBINA CIIOCOO BBIACIEHUS M OYHCTKH OPTaHUYECKOTO COSTMHEHUS;

e MIPEACTABIIATH JIAHHBIE JTAOOPATOPHOTO HMCCIIENOBAHUS B BUJIE TPAMOTHO O(OPMIICHHBIX
METO/MK;

e IPOBOJIUTH AHAJIN3 M KPUTHYECKH OIICHUBATH MOTYYEHHBIC dKCIIEPUMEHTAIBHBIC JTAHHBIE,
000011aTh 1 fenaTh 000CHOBAHHBIE BHIBOIBI Ha 0a3€ MPOBEAEHHBIX OIBITOB;

e BEIOPATH CIIOCO0 MACHTU(PUKAIIMA OPTAHUYECKOTO COSTUHEHUS.

Bnaoems:

e KOMIUIEKCOM COBPEMEHHBIX AKCIEPUMEHTAJIbHBIX METOJ0B OpPraHMYECKOH XHUMHUU s
pelieHus KOHKPETHBIX MCCIIE0BATENbCKUX 3a]1a4;

e DKCIIEPUMEHTAJIbHBIMUA METOJAMH MPOBEICHUS OPraHNUYECKUX CUHTE30B.

86



e OCHOBHBIMHM METO/IaMU UICHTHU(PHUKAIIUN OPTaHUYECKUX COeAMHEHUN

e IpueMaMu 00pabOTKH U BBIACTICHUS CHHTE3UPOBAHHBIX BEIECTB;

3HAHUSMH OCHOBHBIX 3aKOHOB OPraHMYECKON XMMUU ISl COAEPKATeIbHOM MHTEPIIpeTalun
MOJTyYEHHBIX YKCTIEPUMEHTAIBHBIX PE3yIbTaTOB.

3 Kparkoe coaepxxanue JUCUMIIIIMHBI

Pasoen 1. «Ilpasuna u memoowi pabomvl 8 1A6OPAMOPUU OP2AHUYECKOU XUMUUY

1. TIlpaBuna Ge3omacHoOi pabOTHI B JIAOOPATOPUH OPTAaHMYECKON XUMHUH

Bbe3zonacHble mpreMsbl U paBuIIa pabOTHI B JIA0OPATOPUN OPraHUYECKONW XUMUH.

2. Mertoapl paboThI B J1a0OPATOPUU OPraHUICCKON XUMHH

OO6mue metoapl paboThl B Taboparopun oprannueckoi xumuu. HarpeBanue. OxnaxacHue.
[TepememuBanue.

3. JIaboparopHas mocyaa, 000pya0BaHNE U TPUOOPEI

[locyna, naubonee 4vacto mpumeHseMas B jaboparopuu. [Ipubopsl ans ompeneneHus
TeMrieparypsl wiasneHus. Becol. Tepmomerp. PoTtopHsiii ucriapurens. Pedpakromerp.

Paszoen 2. «Memoowvl udenmughuxayuu, ouucmru u gvloeeHUss OP2AHUYECKUX COCOUHEHULLY

1. XpomaTorpadus

Wnentudukanus opraHn4eckux BEUIECTB MOCPECTBOM Pa3IMUHBIX BUIOB Xpomarorpaduu
(TCX, xpomarorpadust Ha Oymare, noHooOMeHHasi xpomarorpadus, BOXKX). [Ipumenenne TCX
Ui UACHTU(UKAIMM OPraHUYECKUX COENUHEHUN. AJCOPOEHTHI U DIIOCHTHI, HCIOIb3yEeMbIE B
TCX. Bwibop oamoenta. OOHapyxkenue BemiectB. OOHapyxkenme BemiecTB. Koaddumment
ynepxxkuBanus. Koadduuument pacnpenenenus. Pabora ¢ kanwspamu.

2.MeTo/Tbl OYHMCTKH KUIKUX BemecTB. [leperonka

OKCTpakuus, Ui W3BJICUEHUS (BBIIEICHHS) OPraHUYEeCKOro BEIIeCTBA U3  BOJBL.
OKCTpaknusg C TIOMOIIBIO JETUTEIbHOW BOPOHKH. BBICyIIMBaHHE 3KCTPAKTOB OCYIIMTEIEM.
[Teperonka. Buasl neperonku ((ppakiroHHa, BaKyyMHas, IEPEroOHKa ¢ mapoM, Ipu aTMochepHOM
nasneHnn). BeicymmuBanue xunkocteid. Ocymmrenn. OnpeneneHne TeMIeparypbl KHIICHUS U
kodpduurenta npenomieHus. OpaxiuonHas neperonka. Padora ¢ ¢uibTpoBanbHOM OyMmaroif.
OTronka pactBopuTes.

3.MeTo1bl OUMCTKH TBEPABIX BellecTB. [lepexkpucrannuzanus

MeTobl OYHCTKH TBEPIBIX BemecTB. Bo3ronka (cyOmmmarus). Temmeparypa BO3TOHKH U
TeMmIepaTypa IJaBJIeHHs], Bo3roHsmwomerocs emiectsa. [Ipubop ans Bosronku. Ilepeocaxxnenue.
[Tepexpucrammsanusa. Jranbl nepekpuctaumzanuu. [lonbop pactBoputens. HacwimeHHbII
pactBop. ['opsiuee ¢unbTpoBanue, BakyymHas ¢unbTpanusa. OmnpeneneHue TeMIepaTypbl
iaBseHus. TemnepaTypa MmiaBiaeHUs] CMEIIaHHOW MPOOBI.

Pasoen 3. « Cunme3s opeanuueckux coeouneHui»

3.1CunTesbl

Ienu u 331241 SKCIIEPUMEHTA B OPraHUYEeCKOM CHHTe3e. TeopeTuyeckrie OCHOBBI ITpoliecca.
Br16op ycnoBwuii peakiuu. Pacuer cunTtesza. O6mue npaBusia NOATOTOBKY U MPOBEACHUS CUHTE3A.
Texnuka Oe3zomacHoctu. IIpubop ans mposenenust cuntesa. [IpoBenenue ombita. KoHTponb 3a
XOZIOM peakiuu. BeineneHue, ouncTka W aHamU3 NpoaykTa. CHHTE3Bl BEIIECTB pa3IMYHBIX
KJIaCCOB OpraHUyYecKux coenunHeHui. [IpoBeneHne sKcnepruMeHTaIbHBIX METO/IOB MCCIIeI0OBaHUS
peaKuuid.

[TpoBenenue peaxiiyii, MPOTEKAIOIINX O MEXaHU3MaM:

- HyKJICO(PHITLHOTO 3aMEIIEeHHs — CHHTE3 TalIOr€HAIKAHOB;

- HYKJICO(UIBHOTO NPHUCOSIAUHEHHUS] — CHHTE3 CIOXKHBIX 3(UpOB KapOOHOBBIX KHCIOT,
aMHJIOB KapOOHOBBIX KUCIIOT, a30TCOICPIKAIINX aTbJIETHIOB U KETOHOB;

- DIIEKTPOPWILHOTO 3aMEIIEHUsT B apOMaTHUYEeCKOM psIy — peakiud HUTPOBAHWS,
OpomMupoBaHus, CyIb(pUpOBaHHUS;

- peakuuii AMa30TUPOBAHUS U A30COUYCTAHHUS,

- peakuwii OkucleHus (CHMHTE3 areToHa, |,4-O0€H30XMHOHA, OCH30WHOW KHCIIOTHI) |
BOCCTaHOBJICHHUSI.

4. O0beM y4eOHOH JUCIHIINHBI
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O0BeM TUCHUILINHEBI
Buna yueOHoii padoThl
3E Axkan. | Actp.
4. 4.

O01mas Tpya10eMKOCTb 1N CHUNITHHBI 5 180 135
KonrakTHas pa0dora — ayIMTOPHbIE 3aHATHA: 0,89 32 24
Jlekuun - - -
[TpakTnueckue 3anstust (I113) - - -
JlabopaTtopusie paboTs (JIP) 0,89 32 24
CamocrosiTesibHas padora 411 148 111
KonTakTHas camocTosTensHas pabora 02 015
(AmmK u3z VII ons 3au / 3au ¢ oy.) 411 ’ ’
CamMocTosATenbHOE U3YUYEeHUE Pa3AeNOB IUCIUIUIUHEI (U1u Opyeue ' 1478 | 11085
BUObL CAMOCOSIMENbHOU Pabomb) ’ ’
Bujx uTOroBOro KOHTpOJIS: 3auér

AHHOTaNuA padoyeil MPOrpaMMbl AU CHUNIMHBI
«BBeieHue B cClIeMAJIBHOCTb

1. Heap JMCHMIUIMHBI. TpUOOpEeTEHHE CTyIEHTaMH 3HAHWM B 00JacTH HAyK o
HaHoOMaTepuajaX M HAaHOTEXHOJIOTMH, Haubojiee SApKUX JOCTHKEHUH B 3ToH obiacty,
CTUMYJIMPOBAaHUE UHTEpeca K Oynyllel CeualbHOCTH.

2. B pe3syabrare M3y4YeHHsl JAUCHMIUIMHBI O00yYyamluiicss 10 mNporpamme
0akajlaBpUAaTa J0JIKEH

Obnadamye cleayOMUMU KOMIIETEHIIUSAMHU M HHAUKATOPAMH UX JTOCTH)KEHUS:

IK-1.1; [IK-1.3; TIK-4.1

3Hamb.

- HanOoJiee N3BECTHHIE TUIBl HAHOMATEPHAJIOB U HAHOCTPYKTYP, UX CTPOESHUE U OCHOBHBIE
CBOIICTBA,

- Haubosee SIpKUE JOCTUKEHHSI B O00JACTH HAHOTEXHOJIOTMH M XMMHYECKON TEXHOJIOTHH
HaHOMAaTEpHAJIOB;

- MMEIOIMECs] Ha CETOJHSAIIHUN J€Hb U BO3MOXKHbIE B OyAyllieM oOJacTh MPUMEHEHMS
pa3IUYHBIX BUIOB HAHOCHCTEM M HAHOMATEpHAJIOB B COLIMATBHO 3HAUUMBIX 00J1acTsX;

ymemy:

- BUJIETh BO3MOXHOCTHU ITPUMEHEHHS HOBBIX HAHOMATEPHAJIOB U HAHOCUCTEM B Pa3/INUHBIX
00JacTIX TEXHUKH U MEAUIIMHBI,

— OpHEHTHPOBATHCS B JIMTEPAType, IOCBSIICHHON IPUMEHEHUI0 HAaHOMAaTEpHUaJIOB U
HaHOTEXHOJIOTUH;

enaoemo:

- METOJlaMU NPEJCTaBJICHUS CBEJCHUI O CBOWMCTBAaX, METOAAX MOJIy4YeHUS M 00JacTIX
IIPUMEHEHNSI HAHOMATEPUAJIOB U HAHOCTPYKTYP B BUJE YCTHBIX JAOKJIAJ0B U IIPE3CHTALUM.

3. Kpatkoe cofep:kanue U CHUIIUHBI

1.Beenenne. Hcropus pa3BUTHS HaykKd O HaHOMaTepualax M HAHOTEXHOJOTHH.
[IepcnexkTrBEI HAHOMATEPHATIOB.

2.YHUKalbHBIE CBOWCTBa HaHOMaTepuasnoB. Pasmepnbiii s¢pdexr. Hanouactuiusr B
OKpY>Karollen cpene.

3.MeToapl BU3yaau3aluy U aHaJIu3a HaHOMAaTEpHUasoB.

4.Opranuzanys Hay4YHbIX HCClIeIOBaHUW. Benyume By3bl W HaydHbIE OpraHU3alluu B
o0JIacTH HAHOTEXHOJOTMM M HaHoMmarepuaioB. [IporpamMmbl pa3BUTHS HAHOTEXHOJOTHH U
HaHOMATEPHAJIOB.
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5.¥YrnepoaHbie HAHOMaTEPHAIIbl - COBPEMEHHOE COCTOSIHUE U MIEPCIIEKTUBBI.
6. HanoTexHosoruu 1 HaHoMaTepHAIIbl B JJIIEKTPOHHUKE.

7.Hanomarepuaibl 17151 CO3/1aHuUs JI€KapPCTBEHHBIX CPEJCTB.

8. MaruuTHbsle HAHOMAaTEPHUAJIBI.

9. KonconuaupoBaHHble HAHOMATEPUAJIBI.

10. CoBpemMeHHBIE KOMIIO3UIIMOHHBIC MATEPHATBI 1 HAHOKOMITO3UTHI

11. HanocTpykTypHrpOBaHHbIE TOKPHITHS C YHUKAJIbHBIMH CBOHCTBAMU

12. HanoMaTepuaisl Juisi peIeHHs SKOJIOTHIECKUX MTPOOIIEM.

4. O0beM y4eOHOM AUCHUILINHBI

B 3aueTHBIX B akanem. B actposn.

Bunbl yueOHOM paboThI CAUHUIIAX yacax yacax
OO0mas Tpy10eMKOCTh JUCIUILIHHBI 110 4.00 144 108
y4eOHOMY IIaHy
KonrakTHasi paboTa — ayiUTOPHbIE 3aHATHUS 1,33 48 36
Jlexuunu (Jlek) 0,89 32 24
[Ipaktuueckue 3ansatus (I113) 0,44 16 12
CamocrositesibHas padora (CP): 2,67 96 72
KoHTtakTHas camocTosTenbHas pabota 0,4 0,3
CaMocTosTeIbHOE N3YUCHHUE Pa3/IeioB 1,67 95,6 71,7
JUCIUTLINHBI
Bun xonTposs 3ader c oueHkoM

AHHOTaIUs padoyeil MPOrpaMMbl JUCHUTLIMHBI
«AHaTUTHYeCKasl XUMHS U PU3MKO-XUMHYECKHE MEeTO/Ibl AaHAJIN3A IJIs1 MAaTepUaI0BeleHusl
U TEXHOJIOTUH MATEPHATIOB)
1. Heab AMCHUNIMHBI — TpHOOpeTeHHE OOYYarOIIMMHCA 3HAHUW W KOMIETCHIIHH,
HEOOXOIUMBIX JIJISl PeIICHUS KOHKPETHBIX 33]1a4 XMMHYECKOTO aHAIIN3a.
2. B pe3yJbTare n3yuyeHHs JUCHUIIUHBI 00yYalOIIMIiCSl 10/KEeH:
Obnadams CIeTYyIONTUMU KOMIIETCHIIMSIMU U MHANKATOPAMH UX JOCTHXKCHUS
I1K-2.1; TI1K-2.2; TIK-2.3, TIK-5.3.
3namep:
e OCHOBHBIC TIOHATHS, TEPMHHBI, METOJbl M MPHUEMbl Ka4YeCTBEHHOT'O M KOJIWYECTBEHHOTO
XHMHYECKOTO aHAJIN3a;
e TEOPETHUYECKHE OCHOBHI (PU3NKO-XMMHUECKUX METO/IOB aHAIN3a;
e TIPUHIIAITEI PA0OTHI OCHOBHBIX MPHUOOPOB, UCIOIB3YEMBIX IS MPOBEICHUS Ka4eCTBEHHOTO
M KOJINYECTBEHHOI'0 aHAJIN3a;
Ymemn:
e IPUMEHSTHh MPUOOPETCHHBIE PAKTHUYECKUE HABBIKU B MPO(ECCHOHATBLHON NeATeIhbHOCTH
JUTSL PEIIeHUsT KOHKPETHBIX aHATUTHYSCKUX 3a/1a4;
e IPOBOANTH OOOCHOBAHHBIN BHIOOp METO/a aHA/IM3a C Y4eTOM Ieneil u ocobeHHocTel
JTAHHOW MPAaKTUYECKOU 3a/1auu;
e TIPOBOJMTH PAcueThl HA OCHOBE MPOBEIACHHBIX HCCIIEIOBAHUN;
e IPOBOJINTh METPOJIOTHYECKYIO OIICHKY pe3y/IbTaTOB KOJUYECTBEHHOTO XHUMHYECKOTO
aHaIm3a
Bnaoems:
e OCHOBAaMH METPOJIOTUYECKOW OIICHKH pPEe3yJbTAaTOB KOJUYECTBEHHOTO XUMHYECKOTO
aHaJIN3a;
e IPHEMaMHU WHTEPIIPETAIIMH PE3YJIbTATOB aHATN3a HA OCHOBE KBATMMETPUIECKHIX OIICHOK;
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e METOJIOJIOTHEH XUMHUYECKHMX U (PU3MKO-XMMHYECKHX METOJOB aHaiHu3a, IIHPOKO
HCIMOJIb3YEMBIX B COBPEMEHHOMN aHAJTUTUYECKON IPAKTHKE

3 Kparkoe coaepxxanue JUCHUMIIIIMHBI

Pasoen 1. inentudukanns MOHOB 3JIEMEHTOB B PaCTBOpax

1.1 BBeneHue B COBpEMEHHYIO aHATUTHYECKYIO XUMHUIO.

AHanuThueckas XMMMS KaKk OCHOBA METOJIOB M3YyUEHHUS M KOHTPOJII XMMHYECKOIO COCTaBa
BEUIECTB B MaTepUajIbHOM IPOU3BOJACTBE, HAYYHBIX HCCIECIOBAHMIX, B KOHTPOJE OOBEKTOB
OKpy>Karomiel cpeabl. Bunael aHanmmza. DIE€MEHTHBIA, MOJEKYISIPHBINA, (a3oBbI M H3OTOMHBIN
aHanu3. KonmndyecTBeHHbIM U KayeCTBEHHbIN aHAJIU3 OPraHUYECKUX M HEOPTaHWYECKUX BEILECTB.
Xumuueckue, (U3MKO-XMMHUYECKHE METOJbl aHajin3a, WX B3aWMOCBS3b, COOTHOIIECHUE U
MpUMEHEHHE. AHAIUTUYECKHII CHUTHAlI KaKk HOCHUTENIb KauyeCTBEHHOM M KOJWYECTBEHHOMN
uHpopmanuu 06 o0bekTe aHanu3a. [locTaHOBKA aHATUTUYECKON 3a1a4un. AJTOPUTM TIPOBEIACHHUS
aHaiu3a: oTOOp cpeiHel mpoObl, MOArOTOBKA MPOOBI K aHAIN3Y, U3MEPEHHE aHAIUTUYECKOTO
CUTHaja M €ro METPOJIOrMYecKasl OLEHKa, pacyeT pe3yJIbTaTOB aHalu3a U UX HUHTEpIpeTalus.
[Ipumepsl peleHus: 3a7ay aHATUTHUYECKOTO KOHTPOJS B XMMHYECKOW TEXHOJOTHH, B aHAlU3e
00BEKTOB OKpyXKaromiei cpeabl u ap. IIoHATHS 0 COBpEeMEHHBIX METOJaX 3JIEMEHTHOTO aHAIIN3a:
aTOMHO-OMUCCHUOHHBIN aHalIM3, aTOMHO-a0COPOIMOHHBIN aHaNIMU3, PEHTreHOMIYyOpeCleHTHBIH
aHaJu3.

1.2 Cniennduka 3a1a9 aHATUTHYCCKON XMMUH.

OcHOBHBIE TEpPMUHBI aHATUTHYECKON Xxumuu. OOHapyxkenue. OmnpenencHue. AHaIU3.
AHanuTHYECKWE XUMHYECKHE pPeaklMM KaK OCHOBa XMMHUYECKOro aHanu3a. KauecTBeHHbIE U
KOJIMYECTBEHHBIC AaHATMUTHUYECKHE XUMHUYECKHE peakuuu. TpeOoBaHMs, MPEIbsIBIIEMbIE K HUM.
Crneuunduka aHaIUTUYECKUX PEAKIUM, HCIONIb3YyeMBIX B aHanmu3e. AHanuTudeckas Qopma u
AQHATUTHYECKHE  TPHU3HAKH. AHAIUTHYECKHME pEaKIuH W aHaTUTHYeCKHue A EKTH.
XapaKkTepucTUKu AQHATUTUYECKUX peaxIuii: YyBCTBUTEIHHOCTH, n30UpaTeabHOCTh
(cenexkTUBHOCTB). ['pynmoBsle, o0lIMEe, YACTHBIE, XapaKTepHble M CHEHU(PUYECKHE pEeaKIuu.
[TyTu moBeIIEHUST U30MPATENBHOCTH W YyBCTBUTEILHOCTH AaHAIUTUYECKUX PEAKITHH.

1.3 Xumuueckne paBHOBECHS B TOMOTEHHBIX U TeTEPOTCHHBIX CHCTEMaX, IPUMEHSIEMBIX B
AHATUTUYECKOU XHUMHUH.

OCHOBHBIC THUIIBI PEAKIHHA, MPUMCHICMBIX B aHAIMUTHYECKONM XHUMHU (OCAKICHUS,
KHCJIOTHOOCHOBHBIE, KOMIIIEKCOOOpa30BaHUs, OKUCIEHUSA-BOCCTAaHOBJIEHUsA). COCTOSHUE HMOHOB
AJIEMEHTOB B pacTBOpax. KOHCTaHThI paBHOBECHS aHAIMTUYECKUX PEAKIUI: TepMOIMHAMUYECKHE,
KOHIIEHTPAllMOHHBIE, YCIOBHbIe. DakToOpbl, BIHUAIOIINE HA XUMHUYECKOE paBHOBECHE
(komruIeKkcooOpazoBaHue, 0Opa3oBaHHWE MaJOPACTBOPUMBIX COCAMHEHWH, M3MEHEHHE CTEIEeHU
OKHUCJIGHHS OIpEeAeisieMOro HOHA, BIHUSHUE TMPHUPOABI PACTBOPUTENS, HOHHOW  CHIIBI,
TEeMIIepaTyphl, COCTaBa pacTBOpPa).

PaBHOBecHsT B aHaJUTHUYECKH BAXKHBIX MPOTOJUTUYECKUX cucTeMax. KoOHCTaHTHI
KHCIIOTHOCTH M OCHOBHOCTH. YpaBHEHMsI MaTepuaibHoro 6anaHca. Berunciaenne pH pactBopos
KHCIIOT U OCHOBAHHWI pa3iMYHON CHUIIBI, CMecei KHCIOT U OCHOBaHHH. BydepHble pacTBOpHI,
WCIIONBh3yEMbIE B XMMHUYECKOM aHalM3e: MX COCTaB, cBoiicTBa (OydepHas eMKOCTb, 00JacTh
OydepupoBanus), pacuet pH, npuMeHeHre B aHAIUTUIECKOM XHUMHUH.

AHalnUTHYeCKHe  peakUWh  KOMIUJIEKCOOOpa30BaHUSA,  OCAXKIEHUS,  OKHCIICHHUS-
BoccTaHOBJeHH. OO1ue, CTyneH4YaTble U YCIOBHBIE KOHCTAHTHI YCTOMYMBOCTH KOMILIEKCHBIX
coenquHeHnil. Vcmonp3oBaHWe peaklMil KOMIUIEKCOOOpa3oBaHMsS B aHAJIMTHYECKON XMMHU
(oOHapyXeHHE M KOJMYECTBEHHOE OIpe/ieieHne, MackupoBaHue). lcrmonb3oBaHue peaxiui
OCaXJECHMS B aHAIUTHYECKUX LiesiXx. KoHcTaHTa paBHOBecUs peaklMii OCaKIeHUS-PACTBOPEHNUS;
(bakTophI, BIUSIONINE HA PACTBOPUMOCTH OCAIKOB. PacueT ycrmoBuil ocak[eHUS U PACTBOPEHUS
ocagkoB. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE paBHOBecHs. CTaHIApTHBIH W peajbHbIN
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHBIE TIOTEHITHAIIBI.

Xumudeckue u PU3NKO-XUMHYECKUE criocoObl onpeaenenus pH pactBopoB. PaBHoBecus
AHATMTUYECKUX PEaKIUi KOMILUIEKCOOOpa30BaHUs M yIpaBieHue uMu. DakTophl, BIHSIONINE HA
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HaIIPABJICHUE OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuui. KoHcTaHTa paBHOBecHs U €€
XUMHKO-aHATUTHYECKOE 3HaUeHue. PacueT k03 PUIIEeHTOB TOOOYHBIX PEAKITHIA.

1.4. KauecTBeHHble M KOJMYECTBEHHBIE AHAJIUTUYECKHE DPEAKLUU C OPraHUYECKUMHU
AHAJIMTUYECKUMU pEareHTaMu B aHAJIN3€ HEOPraHUYECKUX BELIECTB.

Oprannueckue anaautudeckue peareHTsl (OP). Knaccudukamus OP nmo Tuny peakiuii ¢
Heopranmueckumu unoHamu. KommiekcooOpasyromue OP  u  cTpoeHMe HX  MOJEKYIL:
(GYHKIMOHATBHO-aHATMTUYECKAs U aHAJIUTUKO-aKTUBHAA IpyIibl. OCOOEHHOCTH U IPEUMYILECTBA
ucnonp3oBanuss  OP, obmactu  mpumeHeHus.  JIONOJHWUTENBHO:  TEOpUS  JCUCTBUSA
koMIuiekcooopazyrwmux OP, yder monHoro cocrosausi OP u meramta. ['unore3a aHamoruii u
IIpaKTU4eCKHe BbIBOJBI U3 Hee. llpupona xumumueckod cBsizu B komiuiekcax OP ¢ monamu
METAJUIOB M €€ IpOsBICHHE B IBETHOCTH KoMIUIeKcoB. Peakuun OP ¢ xpomodopHbIMU
asieMeHTaMu. VIHTEHCHBHOCTh OKpAacKH aHATUTHYECKHX (OPM M WHTEHCHUBHOCTH IOTJIOMICHUSI.
Vcnonb30BaHue peakyii OpraHn4eckux peareHToB B (JOTOMETPUUYECKOM aHAJIU3e.

Paszoen 2. KonnyecTBEeHHbIN XUMUYECKUI aHATIN3

2.1. IlpuHIMIBI ¥ 33]]a4U KOJTMYECTBEHHOTO aHAJIN3A.

Knaccugukanuss METo10B KOJIMYECTBEHHOTO aHanu3a. TpeOoBaHMs, NpPEAbABISEMBIE K
XUMHYECKHM DPEAKLUAM B KOJIMYECTBEHHOM aHaJIM3€. OJTallbl KOJUYECTBEHHOI'O OIPENEIICHUS.
XapakTepucTUKa pe3yJbTaTOB KOJMYECTBEHHOINO XUMHUYecKoro aHanuza. OrnpeneneHue
COJIep KaHus BEIIEeCTBA B pacTBOpe, pacueTHble popmyiibl. CIOCOOBI MpeICTaBIEHUs PE3yIbTaTOB
aHasn3a. TecThl Ha  BBIBJIEHME CHCTEMATHYECKUX  IOTPEIIHOCTEH B pe3yJbpTaTax
KOJINYECTBEHHOI'0 XUMUYECKOro aHanu3a. [lpo6oordop u npoOonoaroroBka.

2.2. Tutpumerpuueckuil ananu3. Turbl peakuuii, UCIIONIb3yEMbIX B TUTPUMETPHH.
TpeboBanust, npeabsBiIsieMble K HUM.

[Mpuntun Tutpumerpun. TurpoBanue u ero 3tansl. [ paduueckoe n300paxkeHne mporecca
TUTPOBAHHUA — KpHUBBIE THUTPOBaHUA, MX BUAbl. CKAauOK Ha KpPHUBOM THUTPOBAHUSA, TOYKa
skBuBasieHTHOCTU (T.D.) m xoneunas Touka tuTpoBaHus (K.T.T.). [lepBuuHble ¥ BTOpPHYHBIE
cranfapThl. [IpyeMbl TUTPUMETPUYECKOTO aHAJIN3a: MPSIMOE U 0OpaTHOE TUTPOBAHUE, KOCBEHHBIE
MeTo/bl. THUIBl peakiuil, HCIOJIb3yeMBIX B TUTPUMETPUUECKOM aHaiu3e; TpeOoBaHuS,
IIPENBABISAEMBIE K HUM.

JIOTIOJIHUTENBHO: HMHCTPYMEHTalbHble MeToAbl MHAukauuu T3. IloreHunomerpuyeckoe
tuTpoBanue. Meron I'pana. [Ipyrue crocoObl yCTaHOBIEHUS! KOHEYHOH TOUKHU TUTPOBAHUS.

2.3. Peakiuu HEWTpaIn3aluy B KOJMUYECTBEHHOM XUMHUYECKOM aHAJIN3E.

MeTtoapl  KHUCIOTHO-OCHOBHOTO — TUTpoBaHusA. CyIIHOCTP METOJa  KHCIOTHO-OCHOBHOTO
TUTpOBaHUA. KpHUBbIE KHCIOTHO-OCHOBHOIO TUTpOBaHUs. PacueT M mocTpoeHne TeopeTHUYeCKUxX
KPUBBIX TUTPOBAHUS CHJIBHBIX M CIAObIX OJHOOCHOBHBIX HPOTONUTOB. PakTOpHI, BIMAIONINE HA
BEJIMYMHY CKayka Ha KpPHUBBIX KHCIOTHO-OCHOBHOIO TUTpoBaHMsS. CHocoObl YCTaHOBJIEHMS
KOHEYHON TOYKM TUTpPOBaHHA. KHCIOTHO-OCHOBHBIE MHIMKATOPBI, HHTEPBAJ MEPEXOAA OKPACKHU
UHAMKaTopa, nokazatenb TtuTpoBanusa (pT). IlpaBunmo BeIOOpa MHAMKATOpa AJIE KOHKPETHOTO
ciydyas  TuTpoBaHus.  [IpakThueckoe  NPUMEHEHHE  pEAaKUMH  KHCIOTHO-OCHOBHOTO
B3aumoeiicTBus. [loTeHIIMOMeTprUecKOe TUTPOBAHHE HAa OCHOBE PEAKIMI KHUCIOTHO-OCHOBHOTO
B3auUMOJEHCTBUSA. IHINKAaTOpHBIE IOTPEIIHOCTH U UX OLIEHKA.

2.4. AHaNMUTUYECKHE PEaKIMA KOMIUIEKCOOOPAa30BaHHUS M OCAXKJICHHS B KOJIMYECTBEHHOM
XUMHYECKOM aHaJIN3e.

Hcnonp3oBaHne KOMIUIEKCOOOpa3oBaHMUs B XUMHUYECKOM aHanu3e. Heopranumueckue u
OpraHvyecKue JuraHjpl. KoMIiekcoHsl M MX CBOWCTBA. YCJIOBHBIE KOHCTaHTBI YCTOWYMBOCTHU
KOMIUIEKCOHATOB M MX IPaKTHYeCKoe Hcrosb3oBaHue. OOOcHOBaHME BBIOOpa ONTHMATIbHBIX
YCIOBUI  KOMIIJIEKCOHOMETPUUECKOTO TUTPOBaHMs. KpHuBbIE  KOMIUIEKCOHOMETPUYECKOTO
TUTpoBaHMs. DakTOpbl, BIUAIOLIME HAa BEIMYMHY CKayka Ha KpPUBBIX TUTpoBaHHA. CriocoObl
ycranoBnerus T.0. u K. T.T. MerannoxpoMHble HHIUKATOPHI, MPUHIMI UX ACUCTBHU. BbIOOD
MHIMKATOpa JUIsi KOHKPETHOTO Cllydas THUTPOBaHHUSA. AHAJIMTHYECKHE BO3MOXXHOCTH METOAA
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHMs. [IpuMeHeHNE KOMIUIEKCOHOB B aHAJIMTUYECKOH XUMMH
B KaueCTBE MACKHUPYIOIUX areHToB. [IpuMeHeHne XUMHYECKHX PeaKIMi KOMIUIEKCOOOpa30BaHUs
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B (OTOMETPUYECKOM aHaIM3€, B METOAE KOHJIYKTOMETPHUUYECKOr0 THUTpoBaHUsA. Peakiuu
OCAXJECHMUS B  KOJIMYECTBEHHOM XUMHYECKOM aHaiu3e. ['paBuMeTpuueckuil  aHaius.
Teopernueckoe 000CHOBaHHE BBIOOpA ONTUMAJIBHBIX YCIOBHHM OCAXKAECHUS KPHCTAUIMYECKUX U
amopdHbIX  ocagkoB. [IpuMeHeHHMEe  XUMHUYECKHMX  pEaKkIHid  OCaXACHUS B  METOJE
MOTEHIINOMETPUYECKOT0 THUTPOBAaHUSA, B MeToAe TypOuaumerpuu. OCOOEHHOCTH peakIuid
KOMILIeKcooOpa3oBanus (xematooOpazoBanusi) uoHOB MetamwioB ¢ JJTA. OcaaurtenbHoe
TUTPOBAHHUE.

2.5. AHanUTHYECKHE PpEaKUMM OKHUCIICHHSA-BOCCTAHOBIEHUS B  KOJUYECTBEHHOM
XMMHYECKOM aHaJIN3e.

OKHCIUTENbHO-BOCCTAHOBUTEIbHAS ~ peakUusi M OKHCINUTEIbHO-BOCCTAHOBUTEIbHBIN
noreHuan. KOHCTaHTBI pPAaBHOBECHsI OKMCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. Brioop
TUTPAHTAa U ONTUMAJIbHBIX YCJIOBUH TUTpoBaHMs. KpHBbIE OKHMCIUTEIBHO-BOCCTAHOBUTEIBHOIO
TUTpoBaHUA. (DaKTOPBI, BIAMAIOLIME HA BEIMYMHY CKauyka Ha KpUBOM TUTpoBaHusA. MHaukanus
KOHEYHOM  TOYKM  TUTPOBAHUS  XUMHUYECKMMM U (PU3MKO-XMMHUYECKUMH  METOJaMHU.
[IlepmanranaTomerpus. XapakTepucTuka METOoJa. Ycnosus IIPOBECHUS
[IEPMAHTaHATOMETPUUECKUX olpezesIeHU M. Bemecrna, ornpezesnsieMble
[IEPMAHTaHATOMETPUUECKUM MeTonoM. JlocromHcTBa M HejocraTku Mertoja. HMopomerpust.
XapakTepucTUKa METOJa, YCJIOBUS IPOBEACHUSI HOJOMETPUYECKOTO OIPEIEICHUS BELIECTB.
JlocToMHCTBa M HENOCTaTKUu Meroaa. lIpuMeHeHme peakuuili OKHCIICHHA-BOCCTAaHOBJICHUS B
METO/I€ NOTEHIHOMETPUUECKOTO TUTPOBAHUS.

2.6. onoob6MeHHas xpomarorpadus B KOJIMYECTBEHHOM XUMUYECKOM aHAJIU3e.

TpeboBanus1, MpeaAbABIsIEMbIe K peakusiM HOHHOTO oOMeHa. M30TepMa HOHHOTO 0OOMeHa.
BeiOop onTumanpHBIX  YCIOBMM HMOHOOOMEHHOro  paszieieHus BemiecTB. [IpuMeHeHue
MOHOOOMEHHOHW Xpomarorpaguu B aHATUTHYECKOW XMMHUU OPTaHWYECKHX W HEOPTaHUYECKUX
COEMHEHMII: pa3/IelIeHUe, OUUCTKA, KOHIIECHTPUPOBAHUE U T. 1.

Paszoen 3. BBenenue B pU3NKO-XUMUYECKHE (MHCTPYMEHTAIIBHBIE) METO/IbI aHAIN3a

3.1. PXMA — cocTaBHast 4aCTb COBPEMEHHOM aHAIUTUYECKON XUMUH.

Knaccudukanust GU3UKO-XUMUYECKUX METOJOB aHajdu3a. AHAIUTHYECKUN CHUTHAJ Kak
uHpopMaTuBHAs (YHKIUS COCTaBa BElIECTBA W €ro KojaudecTBa. IIpuMepbl aHaIMTHYECKUX
CUTHAJIOB U X u3Mepennii B DXMA.

3.2. MeTponoruueckue OCHOBBI AaHAJTUTHYECKUX METOOB.

OcCHOBHbBIE aHAJIUTUKO-METPOJIOTUYECKUE XAPAKTEPUCTUKA METOJOB M PE3yJIbTaTOB
aHaJM3a, CIocoObl UX OLIEHKU: Mpeesl 0OHapyKeHus, Ko3(pPUIMEHT YyBCTBUTEIbHOCTH, HIDKHSA
U BEpXHsA I'paHUIla Juana3zoHa ONpEeNIIeMbIX COJIepKaHUM, CEIeKTUBHOCTD, IPEIU3HOHHOCTD B
YCIOBHAX CXOAMMOCTH (TTOBTOPSIEMOCTH) U BOCHPOU3BOJMMOCTH, PABUIBHOCTb, SKCIIPECCHOCTb.
O6061mennbIe ceenenus o FOCT P UCO 5725 (2002).

3.3. OOmias xapakTepuCTKa CHEKTPalIbHbIX, SJEKTPOXUMHUYECKUX M XpPOMAaTOrpaduyeckux
MeToJ10B aHanu3a. [IpencraBienrue o pOoTOMETPUUECKHX, TOTEIIMOMETPHUUYECKUX METO/IaX aHaIHu3a
Y MOHHOOOMEHHOM Xpomartorpaduu.

4. O0beM y4eOHOH JUCIHIINHBI

. O0beM TMCHUIIIMHBI
Bup y4yeoHoii padoThl
3E | Akaa. 4. | AcTp.u.

O0mas TPyA0eMKOCTh JMCIHIIIHHbI 4 144 108
KonTakTHas padoTa — ayIMTOpPHbIE 3aHATHS: 1,79 64 48,3
Jlexun 0,45 16 12
[Tpaktuueckue 3aastus (I13) - - -
JlabopaTtopusie padoTs (JIP) 1,34 48 36,3
CamocTosiTe1bHasi paboTa 2,21 80 59,7
KonrtakTHas camocrosTenbHas padboTa 521 0,4 0,3
CaMoCTOATEIbHOE U3YUYEHHE PA3AEIOB IUCLUIIIMHbI ’ 79,6 59,7
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Buja UTOroBOro KOHTpPOJIS: \ 3ader c oneHkoM

AHHOTanus K padoyeil nporpaMmMe JUCHUTIIHHBI
«PHU3UKA KOHICHCHPOBAHHOI0 COCTOSIHUS»

1. Heab AMCHMIIMHBI — TpUOOpETEHUE CTYyIEHTaMHM 3HAHWUK MO OCHOBHBIM pa3fesiamM
(GU3MKN ¥ YMEHUIO IPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHbIX JUCLUIUINHAX.

2. B pe3ysibTare H3y4yeHUs JUCHMUILJIMHBI 00y4AaIOIHIICA T0/IKeH:

Obnadams cneayroIIMU KOMIIETEHIIUSAMYI U UHAUKATOPAMH UX JOCTHXKEHUS:

[K-1.1, T1K-1.2, TIK-1.3.

3namo:

- (usmueckme  OCHOBBI  (U3UKM  KOHJICHCHPOBAHHOTO  COCTOSIHHMS,  CMBICT
GyHIaMEHTaJIBHBIX (U3UYECKUX 3aKOHOB, MPHUHLUIIOB U IOCTYJIATOB; MX (OPMYIUPOBKU U
TpaHUIB TPUMEHUMOCTH; CBSI3b IIMPOKOrO Kpyra (pU3MUecKuX sIBICHUH C (yHIaMEHTAIbHBIMU
IPUHIUIAMHU U 3aKOHaMHU (PU3HMKH; OCHOBHBIE METO/IbI PEIIEHUS 33a4 110 ONUCAHUIO (PU3MUECKUX
SIBJICHUM.

Ymemo:

- IPUMEHATh TEOPETUYECKUE 3HAHUSA U IKCIEPUMEHTAIbHbIE METOJIbl UCCIICOBAHUS IIPU
pemieHr npodeCCHOHATIBHBIX 3aay; MPOBOAUTH PAcu€Thl, OCYIIECTBIATh aHAJIU3 U Ha OCHOBE
3TOro Jenatb OOOCHOBAHHBIE BBIBOJBI; AHAJM3UPOBATh  PE3yJbTaThl HAOJIOJEHUN WU
HKCHEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX 3aKOHOB U MPUHIIMIIOB (PM3UKHU; OIPEIEATh XapaKkTep
(U3NYECKUX TIPOLECCOB IO KOMIUIEKCY OSKCIIEPHUMEHTAIBHOW WH(GOpMAMKA MpPH TOMOIIU
rpaduKoB, TaONIMII M ypaBHEHWUH; TNPEACTaBIATh OOPaOOTaHHYIO SKCIEPUMEHTAIbHYIO H
TEOPETHYECKYI0 MHPOPMALIMIO B YCTHOM W MUCbMEHHOH (popMe, B TOM YHCIIE C UCTIOIH30BAHUEM
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOIOTUH.

Bnaoemu:

- HaBbIKaMH 0OOCHOBAHHUS CBOMX CY)KJIEHHMH M BBIOOpa METOJ1a UCCIIEOBAaHUS; ClIOcO0aMu
MOKMCKA U aHaJIN3a HAyYHO-TEXHUYECKOU JTUTEPaTYPHl.

3 Kpartkoe conep:kanue JMCIHUIIIHHbI

Paszoen 1. Dnemenmeor k6anmosou cmamucmuxu.

1.1. DneMeHTbl KBaHTOBOW CTAaTUCTHKU. KBaHTOBas cucrtemMa M3 OJMHAKOBBIX YacCTHL.
[IpyHIMI TOXAECTBEHHOCTH OJWHAKOBBIX YacTUl. CHMMETpUYHBIE U HECHMMETPHUYHBIE
BOJIHOBBIE (DYHKIIUH, OTUCBHIBAIOLINE COCTOSIHUS TOXKAECTBEHHBIX MUKPOYACTHII.

1.2. bo3onsl u Gpepmuonsl. [Tpunuun Ilaynu. KBanToBble cTaTUCTHUECKHE pacIpeeIeHUs
boze-Oitnmreiina u @epmu- [upaka. Beipok1eHHBIH 37€KTPOHHBIN I'a3 B KpUCTaIaX (METalIbl).

Pasoen 2. Memannvl, Ousnekmpuxu u noaynpo8OOHUKU ¢ MOYKU 3PEHUsL 30HHOU MeopuU

2.1. Dueprernyeckne 30HbI: cratucTuka ®epmu-/lupaka, sHeprus Pepmu. DIEKTPOH B
NEPUOINYECKOM I0JIe KpucTayia: 3¢ (eKTUBHAs Macca JIEKTPOHa.

Pazoen 3. Quzuxa meépooeo mena.

3.1. ®uzuka TtBEpHoro Tena (PTT): ompenenenue, cBsI3b C IPYTMMH AMCUUIUIMHAMH,
00BEKTHI U3yUEHUs, KpYr pemnraeMbix 3afad. CBsi3b ¢ KpucTayuiorpaduei, Kpuctaiopu3ukon u
KPUCTAJIJIOXUMUEH.

3.2. KonaencupoBanHoe cocrosgaue. Ilogxonm k omucanuto TBEpHbIX Ten. CTpykTypa
KkpuctamioB. CuMMeTpus U pu3nyeckre CBOMCTBa KPUCTAIIIOB.

3.3. Tunbl KpucTaNIMYECKUX CTPYKTYp (oOmiast xapaktepucTuka). [1IoTHBIE ymakoBKHU:
KyOndeckass M reKkcaroHajgbHas (Ha KaueCTBEHHOM YpoBHe). [loHsTHE O CBEpXIPOBOAMMOCTH
(KBaHTOBBIE IIPE/ICTABICHUS Ha KAYECTBEHHOM YPOBHE).

4 O0beM yueOHOM TMCUMILTHHBI

. O0BeM JUCHUIIINHEBI
Buj yueOHoit padoThI

3E | Akaa. 4. | AcTp.u.

OO0mas Tpy10eMKOCTh THCIIHIITHHBI 5 180 135
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KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 2,2 80 60
B TOM 4HcJie B popMe NPAKTHYECKOH MOATOTOBKH

(npu nanuuuu) ) ] ]
Jlexkuun 0,9 32 24
B TOM 4HCJIe B GOpMe MPAKTHUYSCKON TOJATOTOBKU - - -
[Tpaktrueckue 3ansatus (113) 0,4 16 12
B TOM 4HCJIe B OpMe MPAKTHUYSCKON TOJTOTOBKU - - -
Jlaboparopusbie pabotsl (JIP) 0,9 32 24
B TOM 4HCIIe B OpMe MPAKTHYECKON TIOJrOTOBKH - - -
CamocrosiTejibHasi pa6oTa 2,8 100 75
KoHTtakTHas camocTosTebHas pabota 28 0,4 0,3
CamocrosiTenbHOE U3YUYCHHE PA3/IeTIOB JUCIIUILIMHBI ’ 99,6 74,7
Buj kouTpoas: 3ader c oneHkoM

AHHOTaNUA padoyeil MPOrpaMMbl AU CHUNINHBI
«IIpouecchbl U anNapaTbl XMMHYECKOI TEXHOJIOTHID)

1. Heap AUMCHMIUIMHBI - BMECT€ C KypcamMu oOOIIel XMMHYECKOH TEXHOJOTHH,
XUMUYECKUX TIPOLECCOB U PEAKTOPOB M JIp. CBSA3aTh OOIICHAYYHYIO U OOIICHHKEHEPHYIO
MOATOTOBKY XMMHMKOB-TEXHOJIOTOB Ha OCHOBE H3YYE€HHUs OCHOB THUJIPABIMYECKUX, TEIUIOBBIX U
MacCOOOMEHHBIX MPOIECCOB XUMHUYECKOW TEXHOJIOTHH, YTO HEOOXOAMMO TIPH TOATOTOBKE
CHEUUAJUCTOB IO JIaHHOMY HAlpaBJCHUIO JJI1 HAyYHO-UCCIENI0BATEIbCKOM, pPacueTHO-
AHAJIMTUYECKOM, TPOU3BOICTBEHHOW U MPOEKTHO-TEXHOJIOTUYECKOM IS TENbHOCTH.

2. B pe3yabrate wu3yYeHHMsl JUCHUILIMHBI oOydamommiics 10 mporpamme
0akajaBpuAaTa JA0JIKEH

Obaaoams cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

VK-1.1; YK-1.2; YK-1.3; I1K-3.1, I1K-3.2, I[TK-3.3.

3HaTh.

— OCHOBBI TEOpHUU TIEPEHOCAa HMITYJIbCa, TEIUIa W MAaCChl; MPUHIMMBI (HU3UUECKOTO
MOJEJIMPOBAHUS IPOILIECCOB; OCHOBHBIE YPABHEHHUS JBUKEHHUSA KUAKOCTEH; OCHOBBI TEOPUH
TEIUTIOTIEpeIaui; OCHOBBI TEOPUH Maccollepesayd B CHCTEMax CO CBOOOJHOW W HEMOJBHKHON
rpaHuniell pasgena a3; THIOBBIE MPOIECCHl XUMHUYECKOH TEXHOJOTHH, COOTBETCTBYIOIIHE
amnmaparsl 1 METO/Ibl UX pacyeTa;

— METOJbl TOCTPOEHUS SMIHMPUYECKUX U  TEOPETHUYECKUX  MOJENeHd  XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB;

— OCHOBHBIE IPUHIUIIBI OPTaHU3ALMHU ITPOLIECCOB XUMUYECKON TEXHOJIOTHUH.

YMmeTh:

— OMNpEeAeNsITh XapakTep ABUKEHUS MKUJIKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTHKU
MPOIIECCOB TEIUIO- M MAacCCOTEpe/laud; PaCCUUTHIBATh MapaMeTPhl M BBIOWPATH ammaparypy it
KOHKPETHOT'O TEXHOJIOTMYECKOTO MPOIECcca;

— pacCuuThIBaTh OCHOBHBIE XapaKTEPUCTHKH XHMHKO- TEXHOJIOTHYECKOro IpoIiecca,
BBIOMpATH PAllMOHATEHYIO CXEMY.

Baanern.

— METOJaMU TEXHOJOTMYECKUX pAaCUETOB OTACIBbHBIX Y3JI0B U JeTalled XHUMHYECKOTO
000opyI0BaHUS;

— METOJaMH  OMPEJENICHUS  PAIMOHANBHBIX  TEXHOJOTMYECKUX  PEKUMOB  PabOTHI
000opyI0BaHNS;

— MeTOJlaMH aHajh3a M pacyera IMPOIECCOB B MPOMBINIICHHBIX amnmaparax, BbIOOpa HX
KOHCTPYKITUH, OTIPE/ICTICHUSI TEXHOJOTUUECKHUX TTOKa3aTee paboThl anmapaToB.

3. KpaTkoe coaep:xkaHue JUCHHUILIAHBI
Pasznea 1. 'mapoauHaMuvecKkue Mpouecchl M annapaTbl XMMUYECKON TEXHOJIOTHH.

1.1. Beegenne B quciuminHy. OCHOBHBIC IOHITHUS M ONPCSACICHHMS.
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[Tpeamer aucrumuasl «IIporecch U anmapaTbl XUMUYECKON TexHosorum». Kiaccuduxarus
npoueccoB. HenmpepriBHbIE U IEPUOANYECKUE, CTALIMOHAPHBIE U HECTALIMOHAPHBIE ITPOLIECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH IIPOLECCOB M OOIIME TMPUHIUIBI pacueTa anmnaparoB
XUMHYECKON TEXHOJIOTHH.

Kunkoctn m rasel. Kmaccudukamms sxuakoctedd. WnmeanpHas sxuakocth. KamenbHble U
ynpyrue kuakoctd. Cuibl, JIEHCTBYIOIIME B JKMJIKOCTU: MAacCOBBIE M ITOBEPXHOCTHBIE.
HanpspkeHnus B ®KUAKOCTAX U ra3ax (TaHr€HLMaJIbHbIe M HOpMasbHbIe). CBOWCTBA JKHUIKOCTEH.

Mognens HenpepbiBHOH cpenbl. [lonsTHE hr3nyeckoro 3neMeHTapHoro oobema.

1.2. OcHOBBI TEOpUU TEPEHOCA.

OCHOBBI TEOpUU SIBJICHUN IMEPEHOCA: aHAIN3 MEXaHU3MOB, MOJICIMPOBAHUS U Pa3pabOTKU
0000IIEHHBIX METOJIOB pacyeTa IMIPOMEXaHNUYECKHX, TEIUIOBBIX U MAacCOOOMEHHBIX MPOLIECCOB U
annapatoB. @OEHOMEHOJIOTUYECKUE 3aKOHBbl IIEpEHOCAa MMIIyJbCa, MacChbl M HJHEPrHUH.
MonekynsipHblii ¥ KOHBEKTHBHBIM mepeHoc. OOmmMe 3aKOHOMEPHOCTH THUIPOJUHAMUKH,
TeIUIoNepeiayl U Maccorepeiad. B3anMocBsa3b 3TUX MPOLECCOB B IPOMBILUIEHHON anmnaparype.
Ponp siBnenunii nepeHoca npu XMMUYECKUX IPEBPALLICHUSIX.

MarepuanbHble U SHEpreTH4YecKre (TEIIOBbIe) OalaHChl; ONpPEAETICHHE MAaCCOBBIX TIOTOKOB U
SHEPreTUYECKUX 3aTpaT. YCJIOBUSL PABHOBECHS M ONpPENEICHUE HANpPaBJICHUS IPOLECCOB
nepeHoca. OOmmii BHJ YpaBHEHUH CKOPOCTH IPOLIECCOB; IBMKYIIME CHIBI U KUHETHYECKHE
koa¢hdunrenTsl. JIMMUTHUPYIOLTHE CTATUH.

1.3. l'mapocraTtuka.

Huddepennnanbabie ypaBHEHUsT paBHOBecusi Oinepa. Ilokosimiascs KHAKOCTh TOJ
neiictBueM cuibl TskecTH. OCHOBHOE ypaBHEHHE TI'MApOCTaTUKU. lIpakThueckue mpuiioKeHus
OCHOBHOT'O YpaBHEHHUS TUAPOCTATUKH.

1.4, TunponunamMuxka.

bananc cun npu ABMXKEHHH BA3KOM HECKMMAEMOMW KMIKOCTH. YpaBHEHHE HEPA3phIBHOCTU
(cmomrHocTH) oToKa. YpaBHeHue HaBbe-CTokca u ero (pru3nueckuii CMbICI.

ITonoGHoe mnpeoOpa3oBanue ypaBHeHuss Habe-CTokca. be3pasmepHble mnepeMeHHbIE -
KpUTEpUH THApPOJMHAMUYecKoro noaobus (Dinepa, PeitHonbaca, @pyaa, roMOXpOHHOCTH), UX
¢u3nyeckuil CMbICHT; MapameTpuueckue Kkpurepun. KputepuanbHoe ypaBHEHHE IBUKEHUS BSI3KOM
AKHUJKOCTH.

VYpaBHeHHe JBWKeHUS Oilnepa. DHepreTmuyeckuil OajaHC CTAlLlMOHAPHOTO JIBUKEHHUS
HJICAIbHON KUJAKOCTH. YpaBHEHHE bepHymm s HMIeanbHOM M peaNbHOM KMAKOCTH. Ero
NPAaKTUYECKHE MpPUIOKEeHHUs (ucTedeHue xkujakocted, Tpyoka Iluro-Ilpanaris). IlpuHiums
U3MEpEHUs  CKOpPOCTeHl M pacxXxoJ0B  JKUAKOCTH  JIPOCCEIbHBIMU  INpuUOOpamMu U
ITHEBMOMETPUYECKUMHU TpyOKamu. OmnpeseneHre pacxoJloB NMPH HUCTEUEHHM XHUJKOCTEeH uepes
OTBEPCTHS WJIM HACAJIKH.

I'uapoarHaMUUECKUE PEKUMBI ABHXKEHHS KUAKOCTEH: JJaMUHAPHBINA U TYpOYJISHTHBIM.

Uucno PeiiHonbaca W €ro KpUTHYECKHE 3HAYeHHA. MeXaHU3Mbl JIAaMUHApHOTO U
TypOynenTHoro teueHuid. Ilonstue typOynentHocTu. IlpencraBieHuss O T'HIPOIMHAMUYECKOM
MOTPAaHUYHOM CJIO€ MTPH TEYEHHUH 10 TpyOaM M KaHaJlaM U Ipy 0OTeKaHUH Tel.

Pacuer nuameTpa TpyOONpPOBOJIOB U anmapaToB; BHIOOP CKOPOCTEH MOTOKOB U ONTUMAILHOTO
nuameTpa TpyOOoIpoBOIOB.

Pacnpenenenue ckopoctei Mo paauycy TpyObl MOCTOSHHOTO CEYEHHs IPH JIAMUHAPHOM
CTallMOHAPHOM TEUEHUHU.

Teuenne B Tpybax M kaHamax. Omnpenessolvii MonepeyHbld pa3Mep MOTOKa B KaHalax
MIPOU3BOJBHON (DOPMBI: THAPABIMYECKUN paJnyC, SKBUBAJICHTHBbINM nuamerp. [‘mapamiuueckoe
COIIPOTHBIIEHUE IIPU TEUYEHUU KUIKOCTEN U ra3oB. Pacuer noreps Ha TpeHue (ypaBHeHue [lapcu-
Beiicbaxa) m Ha MecTHble comnpoTuBieHUs. COOTHOIIEHUS W HOMOTPAaMMBI IS pacdeTa
KodpdunreHTa TpeHus. 3aBUCUMOCTH MEXJy PacxoJOoM M IepenaaoM JasieHus. Pacuer Hanopa
JUIS TIepeMELLeHHs )KUIKOCTeH uepe3 cucteMy TpyOOoInpoBOIOB U aIlapaToB.

1.5. IlepemeniieHre KUIKOCTEN.
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[Tepemernienne XKUAKOCTEH C TOMOIIBIO MAaIWH, TOBBIMAIMNX AaBiecHUE. OObEeMHBIC
(mopuIHeBBIe, POTAMOHHBIE M JIp.) M JWHAMHUYECKUE (LEHTPOOESKHBIE, OCEBbIE U Jp.) HACOCHI.
OcHoBHbIE TapaMeTpbl pPa0OTHl TUAPABIMYECKUX MAalIMH: MPOU3BOAUTEIHHOCTh, HAIOD,
motHocTb, KITJI.

Pacuer namopa u motpeGisieMOl MOIIHOCTH; MOAOOp JBUraTens K Hacocy. OmpejeneHue
JOIYCTUMOM BBICOTHI BCachIBaHUs. SIBI€HNE KaBUTALlMM U €r0 IPEJOTBPAICHHUE.

OcoGenHoctu pabOTHI, COMOCTABICHUE U OOJACTH MPUMEHEHUS OCHOBHBIX THUIIOB HACOCOB -
[IEHTPOOCIKHBIX, TOPIIHEBBIX (TUIyHXKepHbIX) W aAp. CBs3p Hamopa, MommuoctTH u KIIJ ¢
MIPOU3BOJIUTENBHOCTBIO (XapakTEepUCTUKU HacocoB). Pabora HacocoB Ha ceTb M HMX BBIOOD;
peryiupoBaHue POU3BOIUTEIBHOCTH.

Pa3znes 2. TermioBble mMpouecchbl U ANNAPATHI XUMHYECKOH TEXHOJIOTHU.
2.1. OcHOBHBIC TOHATHS U ONPEICIICHUS B TEIIONepeaaye.

OCHOBHBIE TEIUIOBBIE IPOLECCHl B XMMUYECKOM TEXHOJOTMU: HArpEBAHHME U OXJIAXJCHHUE,
KOHJICHCALIMsI [TapOB U UCHAPEHUE KUJIKOCTEH.

CrauuvoHapHbIil U HECTAaMOHApHBIA MEPEHOC TEIUIOTHl. TemmepaTypHoe IMojie, I'pPaJueHT
TEMIIEpaTyphbl U TEIJIOBOW MOTOK; TEIUIONEepesaya M TeIulooTaava. TeMrepaTyporpoBOJHOCTh —
TETUIOMHEPLIMOHHBIE CBOMCTBA CPEIbI.

2.2. IlepeHoc 3HEprun B GopmMe TEIIOTHI.

TennoBoii GanmaHC Kak YacTHBIM ciiydail sHepreruyeckoro OanmaHca. OmnpenerneHue TeraoBOn
Harpy3ky amnmnapata Ipd H3MEHEHHH M 03 M3MEHEHMsI arperarHoro cocrosiHusa. Pacxon
TEIJIOHOCHUTEIIEH.

HuddepennnansHoe ypaBHEHHE TepeHOCca YHEPrur B (GopMe TersioThl, ypaBHeHnEe Dyphe-
Kupxroda u TerionpoBogHOCTH.

CranuoHapHBI MEPEHOC TEIUIOTHI Yepe3 IUIOCKHE M LUIuMHApuYeckue cTeHku. CoueTaHue
MEXaHU3MOB MEPEHOCA TETJIOTHI (TETIIONPOBOIHOCTH, KOHBEKIIUH, U3ITyUSHUS).

KonBekTrBHBIN ITepeHOC TeIloThl. bespazMmepHbie nepeMennslie — uncia Hyccenbra, 1lekie,
IIpanarns, I'pacroga, dypre. Pacuer ko3¢dUIIMEHTOB TEIUVIOOTJAuM NPU BBIHYKICHHOH H
€CTECTBEHHON KOHBEKIIUU.

TennooOMeH npu wu3MeHeHMM arperatHoro coctosiHus. KonpeHncamus napos. dopmyna
Hyccenpra. TennooOMeH pu KUIIEHUH.

PaguanTHsli TenmonepeHoc. B3anMHoe n3nydeHue Tenl. PannaHTHO-KOHBEKTUBHBIN MEPEHOC
TeI1oThl. Pacyer moreph TEMIOTHI ammaparaMyd B OKPY)KAIOIIYIO CPEAy U TEIJIOBOW H3OJISILIHU.
OCHOBHOE ypaBHEHHE TEILIONEPENAUN.

2.3. Temonepeiaya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Tennonepenaya B TMOBEPXHOCTHBIX TEIUNIOOOMEHHUKAX. AJJJIUTHUBHOCTh TEPMHUYECKHX
conpotuBieHuil. CpenHss IBWXKylIas cuia temnonepeaadn. OnpeneneHue cpeHen ABMKYIIEH
CWIBl B  amlmaparax pa3iU4HbIX KOHCTPYyKUMM. B3aumHOe HampaBieHue JIBUKEHUSA
TerioHocuTenei. PacueT moBepXHOCTH TEIII00OMEHHUKOB.

CrocoObl moaBOJA W OTBOJA TEMJIOTHI B XMMHUYECKOW TexHosoruu. TpeboBaHwus,
npenbsBisieMble K TemaoHocuTensM. OO0O0rpeB BOJSHBIM IapOM, BBICOKOTEMIIEPATYPHBIMU
OpPraHUYECKUMH TEIUIOHOCUTESIMHM, TONOYHBIMH Tra3amu. CrocoObl snekTpooborpeBa. OTBOX
TEIUIOTHI BOJOW, BO3YXOM U HU3KOTEMIIEPAaTypHBIMU TEIIIOHOCUTEISIMHU.

TennmooOMeHHble ammapaTbl; MX kiaccudukanus. OCHOBHBIE THIIBI OBEPXHOCTHBIX
TEII000MEHHUKOB (TpyOuaThle, MIIaCTUHYATHIE, allapaThl ¢ MEPEeMENINBAIOIIUMHU YCTPOHCTBAMU
u T1.4.) CMecuTenbHble TEINIOOOMEHHUKU: TpaJUpHU, KOHJEHCATOpHl CMelleHus. Brioop
ONTHUMAJIBHBIX KOHCTPYKLIMH M YCIOBHUI SKCIUTyaTallud TEIJIOOOMEHHBIX anmapatoB. OCHOBHBIE
TEHJICHIIMM COBEPILIEHCTBOBAHMS TEIUIOOOMEHHBIX aIapaTosB.

Pasnen 3. Ilpomecchl W anmaparbl pa3ieieHUs] TOMOTeHHBIX cHCTeM (OCHOBHbBbIE
Macco00OMeHHbIe MPOILEeCChI).

3.1. OcHOBHBIC IOHATHS U ONPECIECHUS B Maccolepeiaye.
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Knaccudukanus mporeccoB maccoooMena. OCHOBHBIE TTOHATHSL B onpenencHus. [Iporeccsr
co cB0OOMHON M (PMKCHPOBAHHOUW TrpaHMIICH pazaena (a3 u ¢ pa3aensromei Ga3sl meperopoaKon
(memOpanoii). Hocutenu u pacnpenenseMble BemniecTBa. CriocoObl BEIpaKeHHS cocTaBa (as.

@OU3NKO-XMMUYECKHE OCHOBbI MacCOOOMEHHBIX IpoleccoB. PaBHOBECHbIE YCIIOBHS U
Olpe/ieJIieHue HampaBlieHHs TmepeHoca BemectBa u3  ¢asel B (azy. Koaddumments:
pacnpeznenenus. llordarue o Macconepenade 1 MaccooTaaue.

KoHuenTpannonHoe mosie, IrpaMeHT KOHLIEHTPAlLUM, OOLIMN W yJIEIbHBIA IOTOK MaccChl.
MonekynspHas nuddy3ust B KUIKOCTAX, razax (mapax) u TBEPAbIX Telax.

3.2. MexaHHU3Mbl IEPEHOCA MACCHI.

YpaBHEHME HEPA3PBIBHOCTH VISl IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepennnanbHoe ypaBHEHHE KOHBEKTHBHOTO IIEPEHOCA MACCHl B OMHAPHBIX Cpeliax.

Juddy3rnoHHBIN TOTPaHUYHBIN CITOH; TPO(HIIM KOHIICHTPAIMA U CKOPOCTEH B IOTOKAX.

Koadpduumentsr maccoornaun. OCHOBHBIE MOJICIBHBIE TIPEACTABICHUS O MEXaHHU3ME
MacCOOT/AauH.

MonenpoBanue KOHBEKTUBHOTo MaccooOMeHa. Yucna Hyccenba, [lekie, [lpanntisa, @ypse
U Jp., UX (U3UYECKUN CMBICH, aHAJOTUU C TEIUIOBBIM MOAO0OMEM NPUMEHUTENIBHO K razam M
KHUIKOCTSAM. Pacder Ko3((UIIMEHTOB MaccoOTAauyd B ammaparax pa3jiudHbIX THIIOB 10
ypaBHEHUSIM ¢ Oe3pa3MepHbIMU IEPEMEHHBIMU.

Macconepenaya.  OcHOBHOe  ypaBHeHMe  Macconepenaud. COOTHOIIEHHE — MEXIy
KodppUIMEHTaMH  MaccomepeAayd M MaccoOoTAauyd,  aJJAUTUBHOCTh  AU((Y3HOHHBIX
conpotuBiieHui. MHTeHCHpUKanus macconepeadyyd IyTeM BO3AEHUCTBUS Ha JMMHUTHPYIOILYIO
CTaJuIO.

Bnusinue ycnoBuil  (TemmepaTypbl, JaBiI€HHs, KOHLEHTpAalUMi) Ha  HalpaBlieHUE
MaccorepeHoca Ha mpuMepax abcopOIuK; MPUHLUIIBI BEIOOpa aOCOPOSHTOB.

3.3. ®a3oBoe paBHOBECHE.

MarepuanbHblii  0ajlaHC HENpPEephIBHOTO YCTAHOBUBIIEToCs Mpolecca NpU  pasiIuyHbIX
croco0ax BeIpaXKEHUsI COCTABOB (Da3 U UX pacxoJI0B; ypaBHEHUs pabOUMX JIUHUM.

[IpenenpHbIE KOHLUEHTPALMU PACHPENEIAEMOrO0 KOMIIOHEHTA B OTAAIOIIEH M M3BIEKAIOLIEH
¢azax ans OPOTHUBOTOYHBIX IpoleccoB. MaKCHUMalbHO BO3MOXHAs CTENEHb W3BIICUEHMUS,
MUHUMAJIbHBIN U ONTUMAJIBHBIA PAacXo/1bl U3BJIEKAOLIEH (hazbl.

3.4. Metonbl pacuéra pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX alllapaToB.

Pacuer momnepeyHoro cedeHus (AMameTrpa) KOJOHHBI; HpEIEeNbHO JONYCTHUMas U
SKOHOMMYECKHU ONTHMAaJIbHAasi CKOPOCTHU CIUIOIIHOM (pa3bl.

ParoHanbHelii BBIOOpP B3aMMHOI'O HAIlPaBIICHUS JBHXKEHHS (a3 U OpraHMU3aluU MOTOKOB B
MaccOoOOMEHHBbIX armnaparax. Pacyer MacCOOOMEHHBIX MPOLIECCOB M aNMapaToB JUISl CUCTEM C
OJTHUM pacrpeaesieMbIM KOMIOHEHTOM. OCHOBBI pacyeTa BBICOTHI MAaCCOOOMEHHBIX aIlMapaToB C
HENpPEepBhIBHBIM M CTYNEHYaThIM KOHTAakTOM ¢a3. J[Ba OCHOBHBIX MeTO/la pacyeTa: Ha OCHOBE
KOA(Q(PHUIHMEHTOB Maccolepesaud U Ha OCHOBE MOHATHS TEOPETUUECKOH CTYNEHM pa3JesieHHs.
[TonsTHe uyMcna eQUHUII MEpPEeHOoca W BBICOTHI €AUHMIIBI nepeHoca. PakTop Maccomepenayu.
Cpennsist ABMKYyILAsk cUila Maccolepeiay. BiansHue npoaoiabHOro NepeMEINBAHNs Ha CPEIHIO0
JIBIDKYIIYIO CHJTy Maccomepenadu. [Ipormeaypa pacdera, OCHOBaHHas Ha OOBEMHBIX
koxpduumenTax Macconepenauu. I'padpudyeckuil ¥ aHaTUTHYECKUN METO/IBI pacyera.

Pacyer BBICOTBI MacCOOOMEHHBIX allllapaToB CO CTYNEHYAaTbIM KOHTakToM  (a3.
D¢ dextuBHOCTh cTyneHn nmo Mpapdpu. Csi3b uucia enuHUI] nepeHoca u JokanbHoro KIIJ]
cTryneHu 1o Mbpapdpu. YuciaeHHBIH pacueT «OT CTYHNeHH K CTYHeHW» M ero rpaduueckas
MHTEPIIPETALMS C UCIIOJIB30BAHUEM «KHHETHYECKON JIMHUM». YYeT CTPYKTypbl oTokoB U KIIJ{
tapenku. OCOOEHHOCTH pacyeTa TapeibyaThblX KOJOHH HAa OCHOBE MOHSTHS TEOPETHUYECKOM
Tapenky. Ynucio NeHCTBUTENbHBIX U TEOPETUYECKHUX Tapenok. D(PPEeKTUBHOCTD TapesIKH.

ParnoHanbHbli BBIOOpP B3aMMHOIO HAIlpaBICHUs JBUKEHUSA (a3 M OpraHM3aluy MOTOKOB B
MacCOOOMEHHBIX ammaparax.

3.5. AGcopbuus.
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OO0mue mNpUHIMIBI YCTPOMCTBA W KIaccHu(PpUKamMs anmapaTtoB JUisi MacCOOOMEHHBIX
MIPOLIECCOB B cucTeMax '"ra3(map)-Kuakocts". OCOOEHHOCTH KOHCTPYKITHI aOcopOepoB.

OcHoBHbIE THIIBI U 00JIaCTH IpUMEHEHUs1 abcopOepoB: HacaJOYHbIE U TapelbyaTbie KOJIOHHHI,
ammapatrbl CO CIUIOIIHBIM M CEKIIMOHHUPOBAHHBIM 0apOOTaXKHBIM  CJIOEM, ammaparsl ¢
JUCTIEPTUPOBAHUEM JKUIKOCTH.

Cxembl  aOCOpOLIMOHHO-IECOPOIIMOHHBIX ~ YCTAaHOBOK C  BBIICJICHHEM  W3BJICUCHHOTO
KOMIIOHEHTa U pereHepanueii abcopOeHTa (mecopOuuell mpu MOBBIIIEHHON TeMIepaType,
MMOHMKEHUEM JaBJICHUS, OTTYBKOW HHEPTHBIM HOCUTEIIEM).

3.6. Juctunnsaims. Pextudukanus.

Paznenenue MUCTWIIISIUEH >KUIKAX TOMOTEHHBIX CMECEed M CHKIDKEHHBIX Ta30B; 00JIacTH
MPUMEHEHUS 1 0COOCHHOCTH MPOBEICHHUS MTPOLIECCOB MPH PA3INYHOM JABJICHUU.

[TapoxuaKOCTHOE paBHOBECHME IS CHCTEM C IIOJHOM M OIPAaHMYEHHOM B3aMMHOMN
pacTBOPUMOCTBIO W €r0  BIMSHHE HAa  BO3MOXHOCTb  pa3lieieHUss  KOMIIOHEHTOB
JTUCTUJUISIIIMOHHBIMU MeTo1aMu. Pacuer paBHOBecHs JIJIsl UACAIBHBIX OMHAPHBIX CMECEH.

[Ipocras u dpakunoHHas NMeperoHka; neperonka c¢ neduermanueil. MartepuansHblil OanaHc,
pacuer BbIXO/a IPOAYKTa U €ro CPeJHEro cocTaBa IpU NEpEeroHke OMHApHBIX cMeceil. CXeMbl
yCcTaHOBOK. TersioBble 6anaHChl U pacyeT PacxoJ0B TEIUIOHOCUTENCH JIJIsl 3TUX MPOLIECCOB.

Pextudukamms. OU3UKO-XMMHYECKHE OCHOBBI M OCOOCHHOCTH YCIOBHH IPOBEICHHS
nporeccoB. CxeMbl YCTAaHOBOK JUIsl HEMPEPBHIBHON U MEPUOAUYECKON pekTHU(UKalUu OWHAPHBIX
cmeceil. OCOOEHHOCTH yCTpPOMCTBA anmapaToB (HAcaJOYHBIX M TapesibyaThblX KOJIOHH) M BbIOOpa
peKUMOB UX paboThl npu pektuduxanuu (Mo cpaBHeHUI0 c¢ abcopOuumeit). OcobGeHHOCTH
YCTPOWCTBA U BapUaHTHI pabOTHI UCTIAPHUTENCH U 1e(IIerMaTopoB.

MonenupoBaHue U pacyeT MPOIECCOB U allapaTroB IPH HEMPEpbIBHON pPEKTH(PHUKAIUU
OuHapHbIX cucTeM. OCHOBBI YHCICHHOTO W TpadoaHaTUTHYECKOTO METOJI0B. MaTephallbHBINA
O0amanc. PabGoume nuuuu. OrmnpeneneHrue MUHUMAIBHOTO M pabodero (IerMoBoro uwucia.
TeroBoli OajlaHC W pacueT pacxoAO0B TerioHocutened. [IpUHIMIBI TEXHUKO-PKOHOMUYECKOM
ONTUMU3AIMKM TIpU pacyere padoyero (rerMoBOro umMciaa, pa3MepoB ammaparypbl H
sHepreTuueckux 3atpar. OCHOBBI pacyeTa Tapeiab4yaThlX M HACAIOYHBIX PEKTHU(UKAITMOHHBIX
KOJIOHH.

Paznen 4. Ilpoumecchl M anmaparbl pa3jejieHUsl TeTePOreHHbIX cHCTeM (OCHOBHbIE
THAPOMeXaHUYecKHe MPOoLecchl).

4.1. Pa3neneHue reTeporeHHbIX cucteM. OCHOBHBIE TTOHITHSL M METOJIBI.

Krnaccudukanus uAKuX U ra3oBbIX T'€TEPOTCHHBIX CHCTEM: CYCIEH3HH, dMYIbCUU, MEHBI,
IIbUIK, TyMaHbl. MaTepuanbHblil 6aaHC MPOLIECCOB Pa3/IEIeHUs TETEPOT€HHBIX CUCTEM.

Onenka >QQpeKTUBHOCTH U BBIOOP ONTHUMAIIBHBIX MPOIIECCOB M aIlllapaToB JAJsl pa3/eleHUS
TeTEPOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

Pa3znenenue >xuIKUX U ra30BBIX CUCTEM B I0OJI€ CHII TsKecTH. Pacuer ckopocTteil cBOOOIHOTO
U CTECHEHHOTO OCAKIEHHS TBEPABIX YACTHUIl IApOOOpPa3HON M OTIMYHBIX OT Hee (HOopM B TMOJe
CHJTBI TSDKECTH.

[Iponiecchl oTcTaMBaHUsT W YCTPOMCTBO alapaToB pa3AelieHUs] CYCHEH3HH, SMyJbCHI U
nputei. Pacuer moBEpXHOCTH OCAXKIEHUS W MPOU3BOJUTEIBHOCTH OTCTOMHHUKOB. Y CTPOWCTBO U
JIeCTBHE IUKJIOHOB (TIPOCTHIX M OaTapeiHBIX ), THAPOIIUKIOHOB.

4.3. TeueHue )UIKOCTH Yepe3 HETIOIBIKHbBIE 3ePHUCTHIC U TICEB/IO0KIKEHHBIE CIIOU.

3HaueHue THUAPOJWHAMUKHA 3EPHUCTHIX CIOEB B TMporeccax (UIbTPOBaHUS, TEIUIO- U
MaccooOMeHa, TeTepOreHHoro karanuza u JAp. OCHOBHBIE XapaKTEPUCTHKH JTHX CJIOEB:
JUCIIEPCHOCTD, YJelbHasi MOBEPXHOCTh, MOPO3HOCTh, SKBUBAJIEHTHBIM AUaMeTp KaHaioB. Pacuer
TUIPaBIMYECKOTO COMPOTUBIIEHUS ClOsA. ['WMapaBIuyeckoe COMPOTHBICHHUE CJIOEB HACaJ0K
MIPOMBIIIIJICHHBIX MAacCO- U TETUIOOOMEHHBIX amapaToB.

Pexxumpl TeueHuss MOTOKOB B HACAJ0YHBIX KOJOHHAaxX. ['MIpaBiuyeckoe CONMpPOTUBIICHUE,
SIBIICHUSI TIOJIBUCAHUS, 3aXJICOBIBAHUS U MHBEPCHUH (Da3 U pacueT COOTBETCTBYIOLIUX CKOPOCTEH.
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l'uapoauHamMuka  TICEBIOOKIDIKEHHBIX  (Kumamux)  ciaoeB.  OO0nacTh  MPUMEHEHHUS
nceBa00XmKeHUs1. OCHOBHBIE XapaKTEPUCTUKU MCEBI00KIKEHHOTO cOCTOsIHUA. [ MapaBinyeckoe
compoTuBiieHHe. PacueT CKOpoCTe TICEBIOOXMKEHUS M CBOOOAHOTO BHUTAHUS, BBICOTHI
TICEBJIO0KIKEHHOTO cJiosi. OTHOPOMHOE M HEOMHOPOAHOE TICeBAOOXMKeHHe. OcoOEHHOCTH
TICEBIOOKIDKCHHS TTOJUANCIIEPCHBIX ClIOeB. [[HEBMO- M THAPOTPAHCIOPT 3EPHUCTHIX TBEPIBIX
MaTepHuaoB.

4.4, OuIbTpOBAaHUE CYCIEH3UMA M OYKMCTKA Ia30B OT IIBLIEH.

Crenupuka TOBEIEHUS OCAJKOB KaK 3EPHHUCTBIX CIIOCB: CXKHUMAeMble U HECKUMAEMbIC
ocanku. Buael ¢QuiabTpoBambHBIX meperopoaok. dakTopbl, BIMAOIME HAa CKOPOCThH
bunpTpoBaHusa. OUIBTPOBAHKUE TIPHU MOCTOSHHOW CKOPOCTH (DPUIBTPOBAHUS. DKCIEPUMEHTATHHOE
ompeJielIcHue KOHCTAaHT ypaBHeHHUs (uibTpoBanusa. Kiaccudukanus M yCTPOMCTBO OCHOBHBIX
TUTIOB HETIPEPHIBHO U MEPUOANUSCKU PAOOTAOIMNX (QIIBTPOB U (GUIBTPYIOMIMX EHTPUDYT.

4. O0béM y4eOHOM AUCHUILINHBI

Beero Cemectp
. 5 6
Bun yuebnoit paboTbl A A A
3E Kajl. 3F Kal | ap Kagl.
q. q. q,
OO0mast TpyT0eMKOCTh TUCITUTUTHHBI 10 360 5 180 5 180
Konrakrnasi pa6ora (KP) 3,6 128 1,8 64 1,8 64
Jlexnun 1,8 64 0,9 32 0,9 32
[Tpaktrueckue 3ansatus (113) 1,8 64 0,9 32 0,9 32
CamocTrosiTesbHasi padora 4.4 160 2,2 80 2,2 80

CaMOCTOSITeIbHOE U3YUYCHHUE Pa3JICIiOB 4.4 160 22 80 2.2 80

JIACIIUIUTHHBI
Buabl KOHTpOJIA:
DK3aMeH 2,0 72 1,0 36 1,0 36
KoHnTakTHas paboTa - MpOMEKYTOYHAS aTTECTAIHS 20 0,8 001 04 |001| 04
[ToaroroBka K 9K3aMeHY ’ 71,2 099 | 356 [ 099 | 356
Bua uTOroBOro KOHTpoJIs: JK3aMeH JK3aMeH
Cewmectp
5 6
3F Actp. 3E Actp. 3E Actp.
q, q, q,

OO6mast TpyA0EMKOCTh TUCIIUTUIMHBI 10 270 5 135 5 135
KoHTakTHasi paboTa — ayiuTopHble 3ansaTus: | 3,6 96 1,8 48 1,8 48
Jlexnun 1,8 48 0,9 24 0,9 24
[Tpaktryeckue 3ausTus (I13) 1,8 48 0,9 24 0,8 24
CamocrosiTejibHas pa6oTa 4.4 120 2,2 60 2,2 60

CamMocTosTeNbHOE H3YUECHUE PA3IEIIoB 44| 120 2.2 60 2.2 60

JUCHUIUINHEI
Buabl KoHTpOJIA:

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

KonrTakTHas padora - npoMe:KyToYHast 0.6 0,01 0.3 0,01 0.3
aTrecranus 2,0

IMoaroroBka K IK3aMeHy 53,4 0,99 26,7 0,99 26,7
Bua uTOroBOro KOHTpOJIf: JK3aMeH JK3aMeH
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AHHOTauus padoyeii mporpaMMbl TUCHUILTHHBI
«PU3UKO-XUMHUSI HAHOCTPYKTYPHPOBAHHBIX MATEPHATOB)

1. Heap AucHMIUIMHBI: OOyueHHE CTYIAEHTOB (PU3MKO-XMMUYECKMM 3aKOHOMEPHOCTSIM
(dbopMHpOBaHUS HAHOCTPYKTYPHUPOBAHHBIX MAaTEPHUAIOB, O3HAKOMIIEHHE CTYIEHTOB C OCHOBHBIMH
KJIJacCaMU HAaHOYACTUL[ U HAHOMATE€pPHAJIOB, UX (PU3MKO-XMMUYECKHMHU CBONCTBAMH, a TAKXKe CO
CJIOKMBIIMMHUCS U NEPCIIEKTUBHBIMU 00JIACTMU IPUMEHEHNS HAaHOMAaTEPUAJIOB.

2. B pe3yabraTre MH3y4YeHHS JUCUMILUIMHBI OO0ydYaloUIMiics 1O MNporpamMme
0akajaBpuaTA J0JI/KEH

Obnadams cneayroIMU KOMIIETEHIIUSAMYI ¥ HHAUKATOPAMH UX TOCTH)KEHUS !

[1K-4.1; [1K-4.2; TIK-4.3; TIK-5.1; T1K-5.2; [1K-5.3; [1K-6.1; I1K-6.2; ITK-6.3

3HaMb.

- OCHOBHBIC THUIIBl HAaHOMATEPHAJIOB M HAHOCTPYKTYp, MX OCHOBHBIC (U3UYECKHUE U
XMMUYECKHE CBOWCTBA U OCHOBHBIE CIIOCOOBI X MOIY4EHUS;

- OCHOBHBIE IEPCIEKTUBHBIE 00JIACTH IPUMEHEHUS Pa3IMYHbIX BUJIOB HAHOMATEPUAJIOB;

ymemy:

- BBIOMpATh HEOOXOAMMBbIE BUAbl HAHOMATEPHUAJIOB U HAHOCTPYKTYD;

- BUJIETb IIEPCIIEKTUBBI BO3MOKHOI'O IPUMEHEHHS HOBBIX HAHOMATEPHAJIOB U HAHOCUCTEM;

— OpHEHTHUpOBATHCS B JIMTEpPaType, IOCBSIICHHON pa3IM4HbIM HaHOMaTepuaiam u
HAaHOCTPYKTYpaM;

enademsn.:

- METOAAMM TPEACTABICHUS JIUTEPATypHBIX MW OKCIEPUMEHTAIBHBIX CBEICHUM O
CBOMCTBAX, METOAAaX IMOJYyYEHHUS M 00JIaCTAX MPUMEHEHHs] HaHOMATEpUAIOB U HAHOCTPYKTYp B
BUjie pedpepaToB, OTUETOB, JOKIAI0B U IPE3EHTALUH.

3. Kpatkoe cofep:kanue AU CUUINIUHBI

Beenenne. OcHOBHBIC NMOHATHS 0 HAHOMATEPHAIAX M HaHOTexHougoruu. YUro Takoe
«Ha"o». Omnpenenenne HaHooObekTa. OmpeneneHue HAHOTEXHOJIOTHU. OCHOBHBIE MPUYUHBI
0CcOOBIX CBOWCTB HaHOOOBEKTOB. Pa3mepHbiit >ddext. Hanomartepuanel. PazButue Hayku o
HAaHOCTPYKTypax M HaHoMmaTepuanax. OcoOble cBoilcTBa HaHOoMmarepuanoB. HaHorexHosorus.
3aza4u 1 BO3MOXXHOCTH HAHOTEXHOJIOTMM Ha COBPEMEHHOM JTalle.

O0mme cBoiicTBa W TUNbl HaHooObekTOB. Kilaccupukanuss HaHOOOBEKTOB.
HaHooOBeKTHl B TBEP/IOM BELIECTBE, B KUAKOCTAX U razax. Ocolble pU3MUECKUE U XUMHUYECKHUE
CBOMCTBAa HAHOOOBEKTOB W HAHOCTPYKTYPUPOBAHHBIX cHcTeM. OCHOBHBIE 3aKOHOMEPHOCTHU
U3MEHEHMsI CBOWCTB HaHoMarepuanoB. ['panunbl paszgena ¢a3. Ponp MmexpasHbIX TpaHUI] B
(hOpMHUPOBAaHMHM CBOWCTB HAaHOMATE€pPUAIOB. 3aBUCHMOCTh CBOMCTB OT pa3Mepa YacTHII.
OneKkTpoHHble  cBoiicTBa  HaHoyacTUll. OCOOEHHOCTM  TEPMOJUMHAMUKM  HaHOOOBEKTOB.
KBa3upaBHOBecue B HaHoOcHUcTeMaxX. YCTOHYMBOCTh HAaHOOOBEKTOB. KuHeTumka mporeccoB B
HaHocucteMax. Pusnyeckre, XMMUYECKHE CBOICTBa HAHOOOBEKTOB: HAHOYACTHII, HAHOTPYOOK U
HAHOIMPOBOJIOK, aMOP(HBIX HEOPraHMUYECKUX HAHOCTPYKTyp. PdpakTanbl B ONUCAHUH CBOWCTB
HaHOMAaTEpHAaJIOB.

OcHOBHBIE  THNBI  HAHOCTPYKTYP B  JJjeKTpoHuke. [lonynpoBoIHUKOBbIE
HAHOCTPYKTYpPBI: KBaHTOBBIE SIMbl, HUTH WU TOUYKU. VMckyccTBeHHBI aToM, KBaHTOBBIE TOUYKWM.
[Tonydyenne kBaHTOBBIX ToueK. JIutorpadus. Ksantosblit nazep.

ITopomikn " o0beMHBbICE HAHOCTPYKTYPHbIC MAaTepHAJbl. YIbTPaaAUCIEPCHBIE
MaTepUabl. Krnaccugukanus MTOPOIIIKOB. MeTtoib1 MOJTyYeHUs HaHOIIOPOUIKOB.
KonconmuoupoBanHele HaHoMmaTepuainbl. [loBeneHHME HAHOUYACTHI IIPU CHEKAHUU. MeToJbl
MOJIy4eHUsI OOBEMHBIX  HAHOCTPYKTYpPHBIX  MaTepuasnoB. VHTeHcuBHas  IuiacTudeckas
nedopmarusi. CBOWCTBA HAHOCTPYKTYP, MOTYYEHHBIX PA3TUYHBIMUA METO/IaMHU.

Yriaepoanble HaHOMaTepHuaJbl. DyiepeHsl, yriaepoaHble HAHOTPYOKH M HaHOBOJIOKHA.
@ynnepensl U ux cBoicTBa. OTKpbITHE HAaHOTPYOOK. HanoTpyOkM M HaHOBOJIOKHA. OCHOBHBIE
INyTH TIOJY4YEHHUs HAHOTPYOOK U HAHOBOJOKOH. @dusnueckue M XUMHUYECKHE CBOMICTBA
HaHOOOBEKTOB: HAHOYACTHII, (PyJUIEPEHOB, HAHOTPYOOK, HAHOBOJIOKOH. O0JIaCTH UX TPUMEHEHHUS.
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Kanacrepsl. Onpenenenue. Bunbl kinactepoB. MHOTosiI€pHbIE KOMITJIEKCHBIE COCTMHEHUS.
Monekymsipabie  kiactepbl.  Kmacrepusie Martepuanbsl.  (OcoOble  CBOWCTBAa  KIIACTEPOB.
Heyrneponueie TyOyisipHbIE HAHOCTPYKTYpPHL. KiacTepsl — Kak 3JI€MEHTBHl HaHOpPa3MEPHBIX
00BEKTOB.

HanocTpykTypbl B SKMAKOCTSX. MuleEmibl, MHUKPOAIMYJIbCUU, HAHOAUCIECPCHUH.
HanoctpykrypupoBanneie renu. Knactepsl B pactBopax. KosutomaHble 4YacTHLBI METAJLIOB.
MaruuTHbIe )XUAKOCTUH. HaHOCTpyKTypupOoBaHHbIE cTeK/Ia. PU3NYECKUE U XMMHUYECKUE CBOMCTBA
TOHKHUX TUICHOK U TOBEPXHOCTHBIX CJIOEB, MHICIUIIPHBIX CHUCTEM M MHUKPOAIMYIJIBbCHM, KUIAKUAX
KpUCTAJIOB, a3p030JIei, 30JI€, reseH.

HanocTpykTypHbIe IUIEHKH, MOKPBITHS " NMOBEPXHOCTHBbIE CJIOH.
HanoctpykTtypupoBanubie nokpbiTusi. Komno3utHeie nokpbiTusa. [lnenku JleHrmiopa-biaomkerT.
Meto1 MOJIEKYJIIPHOTO HAaCIauBaHUs.

IHopucrpie Tejia Ou3MYecKUe U XUMHYECKHUE CBOMCTBA HAHOOOBEKTOB - HAHOIIOPHUCTHIX
TeJ, MOJIEKYJISIpHBIX cuT. HoMeHKkaTypa pasmepos mop.

Memopanbl. MemOpannbie nporeccol. Knaccudukanus memOpan. MonekyssipHbIe CUTa.
TpekoBeie MemOpaHbl. lcmonb30BaHHE TPEKOBBIX MeEMOpaH, Kak MATPHUIBI Uil CHHTE3a

HAHOCTPYKTYD.
Cynpamosekyasipuble aHcamM0Ju. MoJeKyaspHOe pacro3HaBaHHe, WHPoOpMaIus,
KOMIUIEMEHTapHOCTh.  [Ipoliecchl  mepeHoca ¢ HOCHTENSIMHA.  MOJICKYJISIpHbIE |

CylpaMoJIeKyJisipHble ycTpoiicTBa. CamocOopka M caMOOpraHu3allys 3alporpaMMHpPOBaHHBIX
CYIPaMOJIEKYJIIPHBIX CUCTEM.

AcceMOJieppl M MOJIEKYJIsIpHble MalIMHbI., HaHoMexaHuueckre M HaHO3JIEKTPOHHbBIE
ycTpoiicTBa. AcceMOiiepbl U MOJIEKYJIIPHbIE MAIIUHBI.

Hanoo0bexkTsl B okpy:kawmeil cpeae. Ilpupogneie HaHOOOBEKTH. «YepHbIe
Kypuibvkmy. Hlynarur. Poins HaHOYACTUI B TPAHCTPAaHUYHOM IIEPEHOCE XUMUUECKUX DJIEMEHTOB
B OKpY’KaroIIen cpene.

3axmouyenue. CI0XHUBIINECS U NEPCIIEKTUBHBIE 00JIaCTH MPUMEHEHUSI HAHOMATEPUaJIoOB B
Pa3IMYHBIX OTpACisX MPOMBINUIEHHOCTH. [lepcnekTuBbl W IpoOJEeMbl  MCHOIb30BaHUS
HaHOMaTEepHAaJIOB U HAHOTEXHOJIOTMH B PA3IUYHBIX 00JIACTSIX.

4. O0beM y4eOHOH JUCIHILINHBI

O0beM IMCUMILIHHBI
Buj yueOHoii padoThl Axax, | Acrp.
3E
4. 4.

O01as TPyA10€eMKOCTb TN CIUNITHHBI 9,0 324 243
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 3,11 112 84
B TOM 4HcJie B ¢popMe NPAKTHYECKOI MOJATOTOBKH 1,78 64 48
Jlexun 0,89 32 24
B TOM 4YHCIIE B GOopMe MPAKTHUECKON IO OTOBKH - - -
[TpakTnueckue 3austus (I113) 0,44 16 12
B TOM 4ucIIe B popMe MPAKTUYECKON OATOTOBKU - - -
JlaGopaTtopusie padoTs (JIP) 1,78 64 48
B TOM 4ucIIe B popMe MPAKTUYECKON OATOTOBKU 1,78 64 48
CamocrosiTejibHasi padoTa 4,89 176 132
KonTakTHas camocTosTenpHas paboTa - -

4,89
CamocTosITeTbHOE U3YUECHHE Pa3/IeNIOB AUCIUILIMHBI 176 132
Bua koHTpoOJIA:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAS aTTECTAIIHS 1 0,4 0,3
[ToaroToBKa K 9K3aMeHY. 35,6 26,7
Bua uToroBoro KOHTpoJIA: IK3aMeH
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AHHOTauus padoyeii mporpaMMbl TUCHUILTHHBI
«I"a3oda3nble mpouecchbl MOJTy4YeHUs] HAHOMATEPHATOB)»

1. Heap AUCHMIUIMHBI: TpUOOpeTEeHHE 3HAHUM O (U3NYECKUX U XMUMHUYECKHUX METOJax
MONTyYeHHUsT HAHOMATEpHUaJIOB B Ta30BOM (paze, B TOM 4YHCIE HAHOYACTHUI, HAHOHHUTEH U
HAHOTPYOOK, IUICHOK M TOKPBITUHA, MAacCCHUBHBIX HaHOCTPYKTYPHUPOBAHHBIX W MHUKPOMOPHUCTHIX
MaTEepUasIoB.

2. B pe3yabraTre MH3y4YeHHS JUCUMILUIMHBI OO0ydYaloUIMiics 1O MNporpamMme
0akajlaBpUAaTa J0JIKEH

Obnadoams cleAyoIUMU KOMIETCHIUAMU U UHAUKATOPAMH UX JTOCTHKEHUS:

[1K-5.1; [IK-5.2; TIK-5.3; T1K-6.1; I1K-6.2; I[1K-6.3

3HamMby:

- (U3UKO-XMMHUYECKHE OCHOBBI METOJOB NOJYYCHHS HAHOYACTUI[ U HAHOMATEPHAJIOB B
ra3oBoi (¢ase;

- OCHOBHBIE (IM3MYECKHME U XHUMHYECKHE METOAbl TMOJNyYeHHS HAHOYACTHI U
HAaHOMAaTepHAaJlOB B Ta30BOH (aze U NEPCIEeKTUBBI UX TPUMEHEHNUS;

- OCHOBHBIE TEXHOJIOTUYECKHE OIEPallii U 00OPYAOBaHHUE IS TIOTYYCHUSI HAHOYACTHII U
HaHOMAaTepHaJIOB B Ta30BOH (hase;

- TpeOoBaHMsI K KayeCTBY ChIPbS M IOJYYaeMBIX MPOAYKTOB JUIsl Pa3lIMYHBIX METO/0B
MOJIy4eHHUsl HAHOYACTHI] U HAHOMATepHAaJlOB B Ta30BOH dase;

ymemsw.

- BBIOMpaTh HEOOXOIMMBIM METOJ CHHTE3a HAaHOYACTHUI[ U MOJyUYeHUs HAHOMATEePHAJIOB B
ra3zoBoi (haze ¢ yueToM TpeOOBaHUI K Ka4eCTBY IPOAYKTA U IKOHOMUYECKUX [TOKa3aTeeil;

- ONTHMHU3HUPOBATH MapaMeTpbl BHIOPAHHOTO METOJA CHHTE3a MOJ KOHKPETHBIE IIeNId U
3a/1a4y;

61a0emn.

- HaBBIKAMM MCTOJIb30BAaHUS TEXHUYECKUX CPEICTB I U3MEPEHUS U KOHTPOJISI OCHOBHBIX
[IapaMeTPOB TEXHOJIOTMUYECKUX ITPOLIECCOB MOJyYEHUsI HAHOYACTULl U HAHOMATEPUAJIOB B ra30BOM
dbaze;

- HaBBIKAMH aHaJIM3a HAyYHO-TEXHUYECKOW JIUTEepaTypbl B 00JACTH METOJIOB MONYYECHUS
HaHOYACTHI] 1 HAHOMATEPHaJIOB B Ta30BOil ¢ase.

3. Kpatkoe coaep:kanue AU CUUIITUHBI

Pa3nen 1. ®uznuyeckue MeTobl MOJTy4eHUSI HAHOMATEPUAIOB

BBenenne. Kiaccudukanuss MeTOAOB TMOMYYEHHMs HAHOYACTUI[ W HAHOMAaTEPHUAJIOB.
dusnueckue, XUMUYECKHE, OHMOJIOTMUYECKME M KOMOWHHUpOBaHHBIE MeETOAbl. (OCcOOEHHOCTH
IIOJIy4EHUS HYJIb- OJJHO-, IBY- U TPEXMEPHBIX HAHOMATEPUAJIOB.

®dusznyeckue MeToAbl MOJYYeHHs HaHodacTHU. Bo3sronka-necyOnumanus. JlazepHas
abmsmust. JlucnieprupoBaHue B 3JIEKTPOAYTOBOM paszpsie. MexaHHueckoe, YIbTPa3BYKOBOE MU
JETOHAIMOHHOE H3MellbueHre. MeTo]] B3pBIBAIOIIMXCS MPOBOJIOK. DIJIEKTPOUCKPOBAsi 3pO3US.
[Tna3menHas ceponanszanus yactul. KproreHHsle METO/BI.

®duznyecke  MeTOAbI  MOJYYEHHS] MACCHUBHBIX  HAHOCTPYKTYPHPOBAHHBIX
MatepuanoB. HVHTeHcHBHas Tutactudeckas aedopmanus. HampaBneHHas KpucTaU3anus
amMop(HBIX CIUIaBOB U cTekoJl. [IpeccoBanue u cnekanue (pa3HOBUIHOCTHU CIIEKAHUS).

®dusznyeckue MeTOAbI NMOJYy4YeHHMs IVICHOK M NMOKPBbITHH. KanenbHbIl Meron, MeTon
CHMHUHrOBaHUS. Meton mnorpyxkeHus. HanbiieHue (TepMudeckoe, 3JIEKTPOHHO-JIYYEBOE,
MarHeTponHoe). [lonstue 00 snuTakcuu. MosekynspHO-yueBas snuTakcus. Jlutorpapus u
HaHOUTOTpadus.

Pa3nes 2. Xumudeckne MeTOABI MOJYYCHHS HAHOMATEPHAJIOB B ra3oBoii ¢aze

Tunel npekypcoposB, TpeOOBaHHS K IPEKypPCcOpaM, CHHTE3 IPEKYPCOPOB.

[TonsaTHe mpekypcopa, BO3MOXHBIE MPEUMYIIECTBA, TPeOOBaHUS K MPEKypcopam.
OcCHOBHBIE TIPUHIIMIIBI — CTaJuU TOAXOJa K BHIOOPY W au3aiiHy mnpekypcopoB — MOC c
MOJIEKYJIIPHBIM CTpPO€HUEM. THIIBI IPEKYpCOPOB, NIPUMEPHl PEaKLU CUHTe3a. MeToabl OLCHKU
CTEPUYECKUX 3aTPyIHEHHM M MEKMOJIEKYJSPHBIX KOHTAakToB. (CpaBHUTENbHAs OILIEHKA
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AKPaHUPYIOMICH CIIOCOOHOCTH OCHOBHBIX THIIOB JIMTaHJOB. [lapooOpazoBaHue OeTa-TuKETOHATOB
metayioB.  Jlantanouael. OcoOeHHOocTH  mapooOpa3oBaHusl  amKoKcuaoB. (OCOOEHHOCTH
napooOpa3oBaHUsl IUKJIONEHTAAUCHUIBHBIX KOOPAMHALIMOHHBIX COEOUHEHHH — TPEKypCOpOB.
lanmorenuapl, rugpusl. [IprMepsl UCTIONB30BAHUS JUISI CHHTE3a HAHOMATEPHAIIOB.

XuMHYecKHe TPAHCTIOPTHbIE PeaKINH.

OKCHEpUMEHTAJIbHBIE M TEOPETHYECKHE OCHOBbI MeTona. IIporeccel, ompenenstomnye
CKOpOCTh TpaHcmopTa. [IpumMepsl TpacmopTupyembix BellecTB. Pa3geneHue U oyuCTKa BEIIECTB
MOCPEACTBOM TPAHCIIOPTHBIX PEAKITHIA.

MeToa XHMHMYECKOIO OCaKIeHMSI HAHOMATEepUAJOB M3 Tra3oBoii  (¢a3bl uX
PA3HOBHIHOCTH

Cragun CVD mnpouecca. Onpenenenue, cxema mpoiiecca, OCHOBHbIE HapaMmeTpbl. BrusHue
ra3oBoil ¢a3pl Ha mpoTekaHue npouecca. Ilpeumymiectsa u HegocTatku Merona. Knaccupukanus
MeronoB CVD. ®@ynkuuonansHbie 31emMeHTHl CVD ycranoBok. O6jacTh NpUMEHEHHS METOJa
CVD. llonyueHne HaHOMATEPHAJIOB IPH JIa3epHOM HCIMapeHuu atomoB (abmsuun). [lomydyenue
HAHOYACTHI] ITyTEeM TEPMUYECKOT0 Pa3I0KEHHS TBEPAOrO BEUIECTBA

MeToabl mojiy4yeHus (HaHEeCEHHU) MJIEHOK U MOKPBITHH.

Knaccudukanus  MeToOB  HAHECEHUS  HEOPraHMYECKHX  MOKPBHITUH.  XOJIOAHOE
ra3o/lMHaMUYEeCKOE HalblICHUE. DJIEKTPOJIYroBass MeTauIM3alus. ['a30IuiaMeHHOE HallbUICHUE.
[Ina3menHoe HambuieHHe. JleTOHAIMOHHOE HamblUIleHHE. BakyyMHO — KOHJAEHCAIlMOHHOE
HanbpuieHUe. DYHKIMOHAIBHBIE CXEMBI TPOIECCOB, OCHOBHBIE MapaMeTphbl, JOCTOMHCTBA U
HEJOCTaTKHU.

IMosyyeHue yrjepoaHbIX HAHOCTPYKTYp mocpeactBom CVD wmeroga. CeHcopHble

MaTepuaJbl.

Cunre3 ¢ymnepeHoB Ha ycraHoBkax Cmoum (cXeMa W TPHHIMIT JCHCTBHS).Y CTAHOBKH
Kpeumepa u Bymna mgnst cunteza ¢ysuiepeHoB. Ob6nactu npumeHeHus ¢ymnepeHoB. CuHTe3
YIJIEPOJIHBIX HAHOTPYOOK (CXeMa YCTAaHOBKM WM TPHUHIMN AeicTBus). OOnacT NpUMEHEHUs
YIIAEPOAHBIX HAHOCTPYKTYP. Mopdoaorus u cBOHCTBA CEHCOPHBIX MaTEPHAIIOB.

4. O0beM y4eOHOH JUCIHILJINHBI

O0beM JMCHHUIIIMHBI
Buj yueOHoii padoThl Axan. | Actp.
3E
4. 4,

O6mas TpyA0eMKOCTh TUCIHIIJIHHBI 5,0 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,78 64 48
B TOM 4HcJie B popMe NPAKTHYECKOI MOJATOTOBKH 0,89 32 24
Jlexuun 0,45 16 12
B TOM 4YHCIIE B GOopMe MPAKTHUECKON TIOITOTOBKH - - -
[TpakTnueckue 3anstus (I113) 0,45 16 12
B TOM 4ucIe B popMe MPAKTUUECKON OATOTOBKU - - -
JlabopaTtopusie padoTs (JIP) 0,89 32 24
B TOM 4ucIIe B popMe MPAKTUYECKON OTOTOBKU 0,89 32 24
CamocrosiTejibHasi padoTa 3,22 116 87
KonTakTHas camocTosTenpHas padoTa 0,4 0,3

3,22
CaMocCTOsITeTbHOE U3YUYECHHE Pa3/IesIOB AUCIUILINHBI 115,6 86,7
Buja koHTpoOJIS: 3auer ¢ OLEHKOI

AHHOTauus padoyeii mporpaMMbl TUCHUILTHHBI
«CHHTe3 HAHOYACTHUI] U HAHOMATEPHAJIOB B KHIKHUX CPeaax»
1. Heap aucOMIUIMHBI - TIpuoOpeTeHHEe OOYYaroNIUMHUCA 3HAHWUK M KOMIICTCHIIMH B
O6HaCTI/I HOJIy‘-ICHI/ISI HaHO4YaCTHUIl U HaHOMaTepI/IaJIOB B XKUIAKHUX cpez[ax.
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2. B pe3yabraTre Mu3yuYeHHUS JMCUMILUIMHBI oOO0ydYaloumiuiicas 10 mNporpamMme
MarucTpaTrypbl 10JKeH

Obnadoams cleAyoIUMU KOMIETCHIUAMU U UHAUKATOPAMH UX JTOCTHKEHUS:

[TK-5.1; T1IK-5.2; TIK-5.3; T1K-6.1; T1K-6.2; T1K-6.3

3HamMb:

TEOPETUYECKHE OCHOBBI IIPOLECCOB KPUCTAUIM3ALMU B JKUIKUX CpPEJaX, OCHOBHbBIE
(bakTopbl, BAMSIONIME HA pa3Mep U CKOPOCTb 00pa30BaHUS IIEHTPOB KPUCTAJUIM3AILUH, CKOPOCTb
pocTa HaHOYACTHLI;

3aKOHOMEPHOCTH MPOTEKAKIIUX MPOLIECCOB MPU CUHTE3€ HAHOYACTHI] U HAHOMATEPHAJIOB
B XKUJIKUX (hazax;

OCOOCHHOCTH XHUMHUYECKUX, (U3UYECKUX U OHOJOTMYECKHX TPOIECCOB CHUHTE3a
HaHOYACTHI] 1 HAHOMATEPUAJIOB B KUAKUX CPElax;

3aKOHOMEPHOCTH, MO3BOJIAIONIME MPOrHO3UPOBATH pa3Mep U MOPGOJIOTHI0O HAHOYACTHUIL
MIPU UCTIOJIb30BAHUU KHUAKO(PA3HBIX METOJIOB CHHTE3A;

ymems.

BBIOMPATH CIIOCOO CHHTE3a I MOMyYeHHUs HAaHOYACTHUI] TpeOyeMoro pasmepa u GOpMBI;

HAaXOJUTh U HUCIOJIb30BaTh JIUTEPATypHbIE HCTOYHUKH, HEOOXOAMMBIE I MOTYy4YEHHS
HAHOYACTHI] U HAHOMATEPUAJIOB PA3JIMYHON IPUPO/IbI, TUCIIEPCHOCTH U COCTABA;

MPUMEHSTh TEOPETHUYECKHUE M MPAKTUYECKHE 3HAHUA O Croco0ax CHHTE3a HAHOYACTHUIl U
HaHOMAaTEPHAJIOB VISl PEIICHUS HEKOTOPBIX UCCIIEI0BATENbCKUX U MPUKIIAHBIX 33/1a4;

61a0emn.

MeToJaMu paboThl ¢ HAYYHO-TEXHMYECKOH, CIPAaBOYHON JUTEPATypoOd M 3JIEKTPOHHO-
OMOIMOTEYHBIMU pECypcaMH IO TEOPETUYECKUM U TEXHOJOTMYECKUM aCIeKTaM CHHTEe3a
HaHOYACTHI] 1 HAHOMATEPUAJIOB B KUAKUX CPElax;

OCHOBHBIMM METOJAaMU CHHTE€3a B JKUJKHMX Cpelax HAHOYACTUIl U HaHOMaTEpHaJIOB
Pa3IUYHOMN AUCTIEPCHOCTH U TIPUPOJIBI.

3. KpaTkoe coaep:kanue TUCHUTLIUHBI

Pa3nes 1. BBeeHne B CHHTE3 HAHOYACTHI] 1 HAHOMATEPHAJIOB B KHAKHX cpeaax

Kongencanusa B xkunkux cpefgax. Ctaaum mpolecca KpUCTATU3alMK - 00pa3oBaHUE
LIEHTPOB HYKJICAIMH, POCT HAHOYACTHI]. TepMOJAMHAMHKA U KUHETUKA TOMOTEHHOW HYKJICaluu.
Kputnueckuii 3apoapiir; pakTopsl, BAUSIONINE HA pa3Mep KPUTHIECKOTO 3apPOIBIIIA.

OcHoBHbIE (haKTOPBI, BIAMSIONIME HA CKOPOCTh pocTa HaHodacTull. CriocoObl 3amMeneHUs
pocTa € LENbI0 MOTYyYEeHUs] HAHOYACTHUL KOHTPOJIUPYEMOTO pa3Mepa.

Kpucrannuzanus npu nepechliieHny 1 nepeoxiaxaeHu. CrnocoObl KpUCTaNIM3alNH.

Pa3pnen 2. CuHTE3 HAHOYACTHI METOAAMM KOHTPOJMPYEMOI0 OCAKACHUS

CunTe3 HaHOYACTHI[ OylaropofHbIXx MetaioB. Metonael TypkeBuua u bpacra. Cunrtes
HaHOCTEp)KHEW 3o050Ta u cepebpa. CuHTe3 Ha 3apojplliaX KpucTaumzanuu, BausHue [TAB.
MexaHu3M pocTa HAHOCTEPKHEN METaJJIOB B KUJIKUX Cpeaax.

CuHTe3 MarHUTHBIX HaHodacTull. [loayyeHrne MarHuTHBIX KUJKOCTEH.

CuHTe3 MNONYNPOBOJAHHUKOBBIX HAHOYACTUI[ METOJOM KOHTPOJIHPYEMOIO OCAaKICHHUS.
MeToa MoONeKyIsIpHBIX MpeKypcopoB. OCHOBHBIE (aKTOPHI, BIUSIONIUE HA pa3Mep U CKOPOCTh
CHHTE3a HAHOYACTHUI] OJYITPOBOJHUKOB METOJJOM MOJIEKYJISIPHBIX ITPEKYPCOPOB.

OCHOBBI CHMHTE3a HAaHOYACTHI], COCTOSILIMX M3 CIUIaBa METAJJIOB, CO CTPYKTYpO#l s1po-
000J104Ka, MHOTOCJIOMHBIX CTPYKTYD.

Pa3nen 3. KommiekcHble MeTOIbI CHHTE32 HAHOYACTHUI] 1 HAHOMATEPUAJTIOB B KUIKHUX
cpeaax

OCHOBBI 30J1b-T€lIb M€TOAA. [ MIPOJIN3 U OJIMKOH/IEHCALIUsI B IIEJIOYHOW U KUCJIOU Cpelie.
I'eneoOpazoBanne © cuHEpe3uc. YOaleHWe pacTBOPUTENS - 0O0pa3oBaHWE KCeporener u
a’pOreIIeH.

CHHTE3 HAHOYACTHUIl B CBEPXKPUTUUECKUX KUIAKOCTAX. CBEPXKPUTHYECKASI KUAKOCTh, KAK
pactBopuTelb.  Pa3HOBUIHOCTH  COJBBOTEPMAIBHOTO UM TUAPOTEPMAIBHOTO  CHHTE3a
HaHOMAaTepHUaJoB.
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CuHTE3 HaHOYACTHI] IPY MHUKPOBOJIHOBOM M YJIBTPAa3BYKOBOM BO3JEUCTBUU. MexaHU3M
CUHTE3A.

Kpuoxumuyecknii Meron cuHTe3a HaHOYacTUl. XiagoareHThl. CrocoObl yaaneHus
pacTBOPHUTEIISL.

DJIEKTPOXUMHUYECKUE METOJABl IOJYy4YeHUsT HaHoMarepuanoB. KaToaHele U aHOIHBIE
MpOLECCHl CUHTE3a HaHoMarepuanoB. llonmydeHne HaHOCTPYKTYPUPOBAHHBIX IOKPBITHIA.
OO6pazoBaHue HAaHOIIOPUCTHIX MaTEPUATIOB.

Marpuunslii cuHTe3 HaHovacTull. CHHTE3 HAHOYACTUIl B MHUIEIAX U MUKPOIMYJIbCHSIX.
Hcnonb30BaHre TeKCaroHaJbHBIX M KYyOMYECKHX KHAKOKPUCTAIMYECKHX (ha3ax B KadyecTBe
MATPHUIIBI 111 CHHTE3a HAHOMATEPHUAJIOB.

buonornueckne MeToAbl CHHTE3a HAHOYACTUL. BHYTPUKIIETOUHBIA CHUHTE3 HAHOYACTHII.
Marnero6aKkTepun, MarHeTOCOMBI.

Camoopranuszanus HAaHOYACTHL] IOJ JIEWCTBHEM KalWUISPHBIX, I'PABUTALIMOHHON U
LHEHTPOOEKHONW  CHJI, JIEWCTBHM  DJIGKTPUUECKOTO ¥  MarHUTHOro mojisi.  MarpudHas
caMOOpraHu3alusl.

4. O0beM y4eOHOMH JUCIHILINHBI

O0BbeM THCHHUILINHBI
Buj yueOHoii padoThl Axan, | Acip.
3E
4. 4.

O01as TpyA10eMKOCTb Y CHUNITHHBI 5,0 144 108
KontakTHasi padoTa — ayIuTOPHBIE 3aHATHSI: 1,78 64 48
B TOM 4HcJje B popMe NPaKTHYeCKOI MOATOTOBKH 0,89 32 24
Jlekuun 0,45 16 12
B TOM 4Hclie B (hopMe MPAKTUIECKON MOITOTOBKU - - -
[TpakTrueckue 3anstus (I113) 0,45 16 12
B TOM 4Hclie B (hopMe MPAKTUIECKON MOITOTOBKU - - -
JlabopaTtopusie padoTs (JIP) 0,89 32 24
B TOM 4ucIie B popMe MPAKTHYECKONH OTOTOBKU 0,89 32 24
CamocrosiTejibHas padoTa 3,22 116 87
KoHnTakTHas camocTosTelbHas paboTa 0,4 0,3

3,22
CamocTosITeIbHOE U3YUECHHE Pa3/IeNIOB AUCIUILIMHBI 115,6 86,7
Buj koHTpOJIS: 3auer c oueHkoi

AHHOTaNuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«MeTtoabl U TPUOOPHI AJIsI H3YUEHHUS] HAHOYACTHI] U HAHOMATEPUAJIOB)»

1. Heap DUCHMNJIMHBI: SBISETCS MPUOOPETEHHWE 3HAHUN O CYHIECTBYIOIIUX METOJaX
HCCe0BaHUsI HAHOOOBEKTOB M HAHOCUCTEM M MPHUHIIUITAX, HA KOTOPHIX OCHOBAHO COBPEMEHHOE
JUArHOCTHYECKOE M  aHaluThYecKkoe obOopynoBanne. (OCHOBHOE BHUMaHUE  YIeNseTCs
dbyHIaMEHTATBHBIM MIPUHIIAIIAM, (U3UYECKUM TIpeIesiaM Pa3IuYHBIX METOJIOB M MX TOYHOCTHBIM
XapaKTEPUCTUKAM.

2. B pe3syabrate wu3y4YeHHs JAUCHUIUIMHBI OOydYamomuiics 1O mporpamMmme
0akajiaBpuAaTa J0JIKeH

Obaadams CIEAYIOMAMA KOMITIETCHIIUSIMU U HHANKATOPAMH MX JOCTHKCHHUS .

ITK-2.1; TIK-2.2; T1K-2.3; I1K-5.3

3HamMb:

- (UBHKO-XMMHYECKHE OCHOBBI METOJOB WCCIICJIOBAHUS, AaHAM3a H JHATHOCTHUKH
HaHOMAaTEpHaJIOB U HAHOCUCTEM;

- (hu3MYeCKHe OCHOBBI CKAaHHPYIOUIEH M MPOCBEUYMBAIOIIEH 3JEKTPOHHOM MHUKPOCKOIMH,
TYHHEJIbHON U aTOMHO-CUJIOBOM MUKPOCKOITHH;
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- (U3NYeCKHe OCHOBBI CHEKTPOCKONUYECKHX U TUQPPAKIMOHHBIX METOJOB H3y4UCHHs U
aHaJIM3a HAHOCHCTEM U HAaHOMAaTEPHUaJIOB

- BUJIBl U YCTPOMCTBO OCHOBHBIX NPHOOPOB /sl UCCIIEA0BaHMs, aHAIN3a U JAUArHOCTUKU
HAaHOMATEpPHaJIOB U HAHOCUCTEM;

- OCHOBHBIE TpeOOBaHMs K OOBEKTaM aHalM3a Ul Pa3IMYHbIX METO/0B HCCIEIO0BaHMUA,
aHaJIM3a U JUarHOCTUKU HAaHOMAaTEpUAJIOB U HAHOCUCTEM,

ymemy:

- BBIOMpATh HEOOXOAMMBIM METO/ aHalN3a U AUArHOCTUKHM HAHOYACTHI], HAHOMAaTEPHUAIOB
Y HAaHOCHCTEM B COOTBETCTBHMHM C ITOCTABIEHHOU UCCIIE0BATEIbCKOM 1IEIIBIO;

- OLICHMBAaTh JOCTOBEPHOCTb IIOJIYYEHHBIX pE3YyJbTaTOB aHaJIM3a HAHOYACTUL M
HaHOMATEPHAJIOB;

- IPOBOAMTH CPAaBHEHHUE PE3YJITATOB, IOJIYYEHHBIX Pa3HBIMU METO/IaMU;

enademsn:

- HaBbIKAMHM HCIIOJIb30BAHUS PA3JIMYHBIX TEXHUYECKUX CPEICTB s M3MEPEHU HU
KOHTPOJISI OCHOBHBIX I1apaMETPOB HAHOYACTULl U HAHOMATEPUAJIOB;

- HaBbIKaMU aHaJIn3a MOJIyYE€HHBIX PE3yJIbTaTOB.

3. Kpatkoe cojep:kanue AU CHHILIUHBI

Beengenne. OcoOeHHOCTH HCCIeI0BaHUSI HAHOOOBEKTOB M HAHOCUCTEM. METO bl H3yUEeHHUS
(U3MKO-XMMHUYECKUX MPOLECCOB B HAHOCUCTEMAX, (PU3UYECKUX, XUMUUECKUX U OMOJOrMYECKUX
CBOMCTB M JKCIUIyaTal[MOHHBIX XapakTEpPUCTUK HAHOMAaTEpHUaJIOB, YCTPOWCTB, NPUOOPOB H
u3nenuii Ha ux ocHoBe. Cneunpuka JIUHEWHBIX HW3MEPEHUH, XMMHYECKOTO aHaiu3a H
olpesiesieHUs] CTPYKTYPHBIX IapaMeTpoB HAaHOOOBEKTOB. TpeboBaHMS K TOYHOCTU U3MEPEHUH U
METPOJIOTMYECKUM XapaKTePUCTHKaM METOJOB aHalu3a W JUAarHOCTUKM HAHOYAaCTHUIl U
HaHOMAaTEpHaJIOB.

Muxkpockonnyeckue MeTobl. OCHOBHBIE IIOHSTHS: YBEIIMYEHHE MUKPOCKOIIA, MOJIE3HOE
yBeJIMUYEHUE, AUQPPAKIMOHHBIA Tpenes MNPOCTPAHCTBEHHOIO  pPa3pelIeHHs]  ONTHYECKOTrO
MHUKpocKomna. [[puHIHIbI TOCTPOEHUs YBEIHYEHHOT0 H300paxenus. [IpuOopsl ¢ mapanienbHbIM U
Moc/IeI0BaTeIbHBIM (OPMUPOBAHUEM H300pakeHHs. [IpuHIMI MOCTpOEHHS H300paKeHUS B
pacTpoBOM (CKaHUpYOLEeM) MUKpocKore. [IpocTpaHcTBeHHOE pa3peleHe U rTyOuHa pe3KOCTH.

®duznyeckre OCHOBbI  JJEKTPOHHOH  MMKPOCKONMH. OMHCCHUS  DJIEKTPOHOB.
TepMoanIeKTpOHHAs U BTOPUYHAS IEKTPOHHAs SMUCCUA. ABTORJIEKTPOHHAs (II0OJIEBAsl) DIMHUCCHS.
OddexT TemnoBeIx ckopocTei. ICTOUHUKH 3JI€KTPOHOB (3JEKTPOHHBIE MYIIKH) ISl 3JIEKTPOHHBIX
MHUKpPOCKONOB. THIBI HCIONB3yeMbIX KaTonoB. [IpemmyinecTBa M HEZOCTAaTKH KaTOIOB C
aBTO3JIEKTPOHHOU 3Muccuei. [lonsTue 00 3IeKTPOHHOI ONTHKE, MarHUTHBIE JIMH3bI. BakyymHbIe
YCIOBUSL NIl PA3IMYHBIX THUIOB JJIEKTPOHHBIX MHMKPOCKONOB. (OCHOBBI B3aUMOACHCTBHUS
AJEKTPOHHOTO My4YKa CPEIHUX SHEPTuil ¢ TBEpAbIM TeaoM. IIpober 3eKTpOHOB B TBEPJIOM TeEJeE.
OcHOBHbBIE B3aUMOJEHCTBUS — YIPYTO€ U HEYNpYroe paccessHue. BropuuHas 3JIeKTpOHHAs
smuccHs. ['eHepanysi TOPMO3HOTO U XapaKTEPUCTUYECKOTO PEHTIEHOBCKOro M3mydyeHus. Oxe-
3pdeKT U OXKe-dJEeKTPOHHAs HMHCCUsA. PajuanyoHHBIE MOBPEXICHHS  HMCCIETyeMOTro
o0bekTa.JleTekTopbl HHPOPMATUBHBIX CUTHAJIOB B AJIEKTPOHHON MUKPOCKOIHUU.

[TpenenbHBIE BO3MOKHOCTH 3JIEKTPOHHON MUKPOCKOIIMH

PacrpoBasi 3JjiekTpoHHasi MuKpockomus. OOmas cxemMa W TPUHIUN JCHCTBUS
pacTpoBOro 3JEKTPOHHOTO MHKpoOcKomna. Tumbl KaTroAoB, HUCHOJB3YEMBIE B PpacTpOBOM
ANEKTPOHHOW MHKpockonuu. WX cpaBHUTENbHbIE NPEUMYIIECTBA M HENOCTAaTKU. Pexum
pEeruCTpalliM  MEUIEHHBIX BTOPMYHBIX JJIEKTPOHOB. J[€TEKTOp MEUIEHHBIX BTOPHUYHBIX
ANEeKTpoHOB.  MexaHu3m  QopmupoBaHUS  KOHTpacTa  u3o0pakeHus.  KanTeH-3QdexT.
[IpocTpaHcTBeHHOE pa3pelieHHe U HMH(OPMATHBHbIE BO3MOXKHOCTH. OrpaHHuYeHHUs Ha
XapaKTepUCTUKK o0pasla — TeIUIo- M 3JEKTPOIPOBOAHOCTb. PexuM perucrpauuu oOpaTHO
paccesHHBIX 3JEKTPOHOB. MH(popMaTHBHBIE BO3MOXKHOCTH, IPOCTPAHCTBEHHOE pa3pelIeHue,
npuMeHeHue. PacTpoBblil 37IEKTPOHHBIM MUKPOCKOIT — CPEACTBO U3MEPEHUS JTUHEUHBIX Pa3MeEpPOB
B HaHojuamnasoHe. KamuOpoBka B HaHOAMANa3oHE. JMHEWHBIE MEpbl B HaHOJHUANa30HE.
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[IpenenbHble BO3MOXKHOCTH PACTPOBOM SJIEKTPOHHONM MHUKPOCKONWU MPU U3MEPEHUH JTMHEHMHBIX
pa3mepoB HaHOOOBEKTOB. [IpocTpancTBEHHOE pa3penieHHe.

IIpocBeuynBaomasi 3JIeKTPOHHAA MHUKpockonus. OO0mas cxemMa U NPUHLMI JEHCTBUS
MPOCBEUMBAIONIETO  AJIEKTPOHHOTO  MHKpOcKoma. Peanm3amms  pexuMoOB — HaOJIIOJCHHS
n300pakeHus1 (TEMHOE W CBETJIOE I0Jie), MHKpoaudpakiuu. DiekTpoHorpadus. MexaHU3MbI
¢dopMHupoBaHUS KOHTpacTa H300paXEHHUS B TMPOCBEUMBAIOIIEM 3JCKTPOHHOM MHUKPOCKOIIE.
IIpocBeunBaromMii  JIEKTPOHHBIH ~ MHMKPOCKOI KaK CpEICTBO H3Y4E€HUS HAHOOOBEKTOB.
[IpenensHble BO3MOXHOCTH IPOCBEYHMBAIOLIETO D3JEKTPOHHOTO MHKpockoma. TpeGoBaHus K
00BEKTaM HCCIIEeIOBAHHUS.

Ckanupymomasi 30HA0Basi MHUKpockonusi. OcHOBHble (PU3HUYECKUE MPHHLMUIIBI
CKaHUPYIOLIEH 30HI0BOM MUKPOCKONHMH. TyHHEIbHAs U aTOMHO-CUJIOBAsl 30H0BAasi MUKPOCKOIIUS.
WudopmaTtuBHbIE BO3MOKHOCTH M IPOCTPAHCTBEHHOE pazpemenne. OCHOBHBIC 3IIEMEHTHI
CKaHHPYIOLIEro 30HJOBOrO MHKpockoma. [IpuMeHeHue Ipu HCClIe0BaHMM HAaHOOOBEKTOB MU
JIMHEWHBIX U3MEPEHUAX B HAHOIUAIIA30HE.

PenTreHocneKkTpajJbHblii MHUKpOaHaJmM3. ['eHepanys pEHTT€HOBCKOIO M3JIYy4EHHs IIPU
B3aUMO/JICHCTBUH 3JIEKTPOHOB € TBEPIAbIM TelIOM. OCHOBHBIE IPUHIIMIIBI PEHTTEHOCIIEKTPAIbHOTO
aHaJM3a. XapaKTepUCTHUUECKOE PEHTTEHOBCKOE H3JlydeHue. 3akoH Mo3nu. 3aKOHOMEPHOCTH B
pPEHTreHOBCKUX crnekTpax. CrekTpaiabHble cepud. TOpMO3HOE PpEHTI€HOBCKOE H3IIyYEHHUE.
[IpyHUMIBI Pa3/I0KEHUsSI PEHTIEHOBCKOIO M3JIydyeHHus B cleKTp. CIIEKTpOMETpBl C BOJHOBOW U
JSHEPreTHYECKOW aucrnepcueid. PEHTreHOBCKMM  MHMKPOAHANW3 C  JIEKTPOHHBIM  30HJIOM.
MeTposoruueckue  XapakTepUCTHKM  (JIOKAIbHOCTh, Ipelen  OOHapyKeHHs, JAHuana3oH
OTpEeNEeIsieMbIX  COJAEpKaHWM,  AWana3oH  ONpPENENSEMBbIX  JJIEMEHTOB). Y CTPOMCTBO
PEHTTEHOBCKOTO MHUKpOaHanu3aTopa. lIpMHIUIBI KOIMYECTBEHHOTrO aHaiu3a. PeHTreHoBCKuil
MHKPOAHAJIU3 B IPOCBEYUBAIOIIEH 2JIEKTPOHHOU MUKpOCKONHH. [IpenenbHbpie BO3MOKHOCTH.

DJIEKTPOHHAsI CHEeKTPOocKonus. OXe CIEeKTPOCKOMHUs M PEeHTTeHO(OTORIEKTPOHHAsS
CHEKTPOCKOIIHS. NupopmaTuBHbIe BO3MOKHOCTH. JIokanpHOCTH ONpEIEICHUN.
DKclepUMEeHTaIbHbIe OCOOCHHOCTH peajHu3alMd MeToAoB. Bakyymuble ycnoBus. [IpuHIMIBI
omnpezneneHuss (QOpMbl HAXOXKJAECHUS DJIEMEHTOB — XuMU4eckuil casur. JlokampHas oxe-
CIEKTPOCKOIIUA C  DJIEKTPOHHBIM  30HIOM. IIpenenbHble  BO3MOMKHOCTH — DJIEKTPOHHOU
CHEKTPOCKOIINU.

Macc-cnekTpoMeTpusi BTOPMYHBIX HOHOB. OCHOBHBIE (HU3UYECKUE SIBJICHUS IPH
B3aUMOJICHICTBUM HOHOB C TBepAbIM TesoM. KarogHoe pacnbuieHue. I[Iponeccel MoHM3anuwy,
KOA(Q(QHUIHUEHTHl OTHOCUTENBHOW 3JIEMEHTHOM 4yBCTBUTENbHOCTH. [IpMHLMIBI AelcTBUS Macc-
CIIEKTPOMETPOB, OCHOBHBIE THIIBI MAacCC-CEnaparopoB. Macc-CIEKTPOMETP BTOPHYHBIX HOHOB.
OcHoBHbIE 71eMeHThl. TpeOoBaHHs K BaKyyMHBIM ycioBusiM. IIoHsATHE O pacmpeenuTeIbHOM
(nocnoiiHom) aHanuse. JlokanbHOCTH ompeneneHus. [IpUHIUNBI KOJMMYECTBEHHOIO aHaIM3a.
KamuOpoBka mpubopa mo riayouHe. MeTposiornyeckue XapaKTepUCTHKH MacC-CIIEKTPOMETPUH
BTOPUYHBIX MOHOB. Bpems mposieTHast Macc-CIEKTPOMETPHS.

HNurepdepomerpuyeckne MeToAbl H3MEPEHUs HaHONepemewmeHui. [IpuHnun nercTeus
nazepHoro uHTepdepometpa. [IpenenpHbie BO3MOXHOCTH HHTeppepomeTpun. CoBMEIICHHbBIE
YCTAHOBKH — 3JIEKTPOHHBIE ¥ 30H/I0BbIE MUKPOCKOIIBI C JIa3epHBIMU HHTEp(EepOoMeETpamMH.

JudpakunoHHble MeTOAbI HCCIeI0BAHUSI HAHO00beKTOB. /{udpakius peHTTeHOBCKUX
Jaydei u 3nekTpoHOB. YpaBHeHus Jlays, ypaBHenue Bynbda-Bparros. Cesi3p yrioBoil MHpHHBI
TUGPaKIMOHHOTO MaKCMMyMa M pa3Mmepa o0siacTu paccestHusl. ManoyrioBoe paccesHue
PEHTIC€HOBCKHUX JIy4€il U 2JIEKTPOHOB. lIpuMeHenue 11 u3MepeHus pa3sMepoB HAHOYACTHLL.

Meroasl  BBISIBJICHHMSI  KBAHTOBO-pasMepHbIX 3¢ ¢exrToB.  JlroMuHecneHnus,
paMaHOBCKoOe paccessHue. [IpuMeHeHne XUMUYECKUX 30H/I0B.

4. O0beM y4eOHOI JUCHUIIIIHHbI

O0BbeM TUCHUTIINHBI

Buna yueOHoii padoThI Akan. | Acrp.

4. 4.

3E
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O01mas TpyA0eMKOCTb IV CHUTNITHHBI 8,0 288 216

KonrakTHasi pa6oTa — ayJJuTOPHbBIE 3aHSATHSI: 2,67 96 72
B TOM 4HcJie B GopMe NPaKTHYeCKOil MOAT0TOBKH 0,89 32 24
Jlexmun 1,33 48 36
B TOM 4HcCJIie B (hOpMe MPAKTUIECKON TOJITOTOBKU - - -
ITpaktrueckue 3ansatus (113) 0,45 16 12
B TOM 4YHCIIE B OpME MPAKTHYECKOW TIOJITOTOBKH - - -
Jlaboparopusie paboTs (JIP) 0,89 32 24
B TOM 4YHCJIe B (hopMe IPAKTUIECKON MOATOTOBKU 0,89 32 24
CamocrosiTesibHas padoTa 4,33 156 117
KoHTakTHasi caMmocTosiTelbHasi paboTa - -
4,33
CamocTosITeIbHOE M3YUCHHE Pa3/IeNIOB AUCITUILUIMHBI 156 117
Bua koHTpoOJIA:
JK3aMeH 1 36 27
KonrtakTHas paboTa — MpOMEKYTOUHAS aTTECTAIHS 1 0,4 0,3
IToaroToBKa K K3aMEHY. 35,6 26,7
Bu1 H”TOrOBOr0 KOHTPOJISI: JK3aMeH

AHHOTanuUA padoyeil MPOrpaMMbl AHCUUIIMHBI
«buojiornuecKkne HAHOCTPYKTYPbI»

1. Heab THCHMNJIMHBI - 03HAKOMUTH CTYJCHTOB C OCHOBHBIMH KJIacCaMH OMOJIOTHYECKHUX
MOJICKYJ, UX CTPOCHHUEM U (YHKIMSIMH, aTh TIOHATHE O CTPOSCHUHU M (DYHKIUIX OUOIOTHUECKUX
HAaHOCTPYKTYpP B >KMBOW MPHUPOJEC HA MPUMEPE DHEPTETUUYECKUX MPOIIECCOB B KIIETKE, MPOIECCOB
TCHEPUPOBAHUS, BOCIIPUATHS U IIePEIaddl CUTHAIOB, MEXaHHUECKOTO JIBFKCHUSI.

2. B pe3yabrare wu3y4YeHMsl JUCHUILIMHBI oOydamomuiics 10 mporpaMmme
0akajlaBpUAaTAa J0JIKEH

Obnaoams CleAyOIUMU KOMIETEHIIUAMU U UHAUKATOPAMH UX JTOCTHKEHUS:

VYK-1.1; YK-1.2; VK-1.3; TIK-4.1; T1K-4.2; TTK-4.3

3HAMb!

- CTpOCHHE, CBOICTBA U OMONOTHYeCKHe (QYHKIIMH OCHOBHBIX KJIACCOB OMOMOJIEKYT,

- cTpoeHue U paboTy HanboJee BaXKHBIX OMOIOTHYECKIX HAHOCTPYKTYD;

- MOJICKYJISIPHBIE MEXaHWU3MBI BOCIPUSTHS, MEpeaadd M MpueMa WHPOPMAIUH B KHBBIX
CUCTEMaX;

- MOJICKYJISIPHBIC MEXAaHU3MBI TIOTYUCHHS B XPAHCHUS SHEPTHH B JKUBBIX CUCTEMAX;

- MOJIEKYJISIPHBIE MEXaHU3MbI MEXaHUYECKOTO JIBUKECHHSI B )KUBBIX CHCTEMAX;

ymMemy:

- BUJIETh TEPCHEKTUBHI BO3MOXKHBIX OHOJIIOTUYECKUX, MEIUIIUHCKUX M IKOIOTUYECKUX
MIPHIOKCHU HAaHOTEXHOJIOTHH;

— CaMOCTOSITeIbHO OPHEHTHUPOBATHCS B JUTEpAType, MOCBSIICHHON MEOUIIMHCKUM U
OMOJIOTUYECKHUM IMPIIIOKESHUSIM HAHOTEXHOJIOTHH;

- BECTH JUAJIOT U COTPYIHUYECTBO C MPEACTABUTEISIMU MEAUIIMHCKUX U OMOIOTUYECKUX
HayK;

enadems.

- HaBBIKAMH aHaJHM3a HAYYHO-TEXHHUYECKOH JINTEPAaTypbl B 00JACTH CTPOCHUS, CBOICTB,
(GYHKIIUH ¥ BO3MOXHOTO MTPUMEHEHHSI HAHOCTPYKTYP OMOIOTUYECKOTO MPOUCX 0K ICHUSI.

- CIIOCOOHOCTBIO MCIIOJIB30BaTh Ha MPAKTUKE 3HAHUS O CTPOCHUU W (DYHKIIMOHHUPOBAHUHU
OMOJIOTMYECKIX HAHOCTPYKTYP, B TOM YHCIIE TIpH pa3pabOTKe HOBBIX HAHOMATEPHAJIOB.

3. Kpartkoe cofep:kaHue JUCHUIITAHBI

1. BBenenne. Mecto OMOXMMHUHM CpEM OPYTUX €CTECTBEHHBIX HayK. OOBEKTHI M3Yy4YEHUS
onoxumun. CBs3p OHOXMMHHM ¥ HAHOTEXHOJOTMH. bHOMUMeTHKa. YPOBHH OpraHU3aINH
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Ouosiornyeckux cucreM. buonorndyeckue OOBEKTBI KaK HAHOCTPYKTYpbl M HAHOMAIIMHBI.
DNeMEeHTHBIN cOCTaB )KMUBBIX OpraHn3MoB. Ocobasi poiib BOJBI JIS )KUBBIX OPTaHU3MOB.

2. Kinerkm u Bupycbl. OCHOBBI KJIE€TOYHOM Teopuu. I[IpokaproThl M 3YKapHOTHI.
Crpoenne, (yHKIMM U XapaKTEpPHBIE pa3Mepbl KIETOYHBIX CTPYKTyp. CTpoeHHne BUPYCHBIX
gactull. Knaccudukanus BupycoB. BzammopeilicTBue BUPYCOB ¢ KJIETKOW. JIM30TCHHBIA W
JUTUYECKUN ITyTh. BUpycChl Kak MpUpOAHbIE HAHOMAIIMHBI.

3. bBeakoBble HaHO00BEKTbl. AMHUHOKHCIOTBI: ONpeaeicHue, oomas dopmya,
ONTUYECKasi aKTUBHOCTb. buonorndyeckne (QyHKUUU aMUHOKUCIOT. CTpyKTypa aMHHOKHUCIIOT.
Hezamennmbie aMUHOKUCIOTHL. CTPYKTYpa U OMOJIOrHYecKue (pyHKIUH ENTHIOB.

Buonornyeckue pyHKIMU, XapaKTepHbIE pa3Mepbl MOJIEKYJ OeTKOB. Y POBHU OpTraHU3aIIH
CTpYKTypbl OesikoB. JleHarypanus. HaHocTpykTypa KoJulareHOBbIX BOJIOKOH. CTpyKkTypa u
¢bynkuuu remornobuna. CTpykrypa v QyHKIIMH HMMYHOTJIOOYJIMHOB.

Omnpenenenue, HOMEHKIAaTypa M Kiaccupukanus ¢pepMeHToB. OCOOEHHOCTH IEHCTBUS
(bepMeHTOB Kak Kartanm3atopoB. CTpOeHHE aKTHBHOTO IeHTpa (epmMeHToB. MexaHU3M JEHCTBHS
depMeHTa - TEOpHsl MHIYLHUPOBAHHOIO COOTBETCTBHs. OCHOBBI (EPMEHTATUBHOW KUHETUKHU:
BIUsiHUE Temiieparypbl, pH, koHueHTpauuu ¢epmeHtra u cydcrtpata. YpaBHeHue Muxasiuca-
Menrten. Perynsanuss akTMBHOCTM  (DEPMEHTOB — KOHKYPEHTHOE M  HEKOHKYPEHTHOE
WHTUOMPOBAaHME, aJUIOCTEPHUYECKas  peryisinusi, KoBaJieHTHas  Mmomudukamms. Kackang
(epMEeHTATUBHBIX peakiyil Ha MpuMepe CBEPTHIBAHUS KPOBH.

Kodepmentsr. [Ipumepsr kodepmenToB. OyHKIIMN BUTAMUHOB Kak KopepMeHTOoB. Jpyrue
¢byHkuuu BUTaMUHOB. [IprMepbl BUTAMUHOB. ABUTaMUHO3.

4. YriaeBoaHble HAHOCTPYKTYpbl. CTpoeHne u Ouosorndeckue (yHKIUU YIIEBOJOB.
Mounocaxapuasl. CTpyKTypHass W ONTHYECKas H30MEpHUs MOHOCAaXapuAOB, JIMHEHHBIE H
nukinyeckue Gopmel. Jlucaxapuabl — caxaposa u jJakTo3a. [lonrcaxapuasl: HemIono3a, Kpaxma,
IJINKOT€H, UHYJIUH, XUTUH, THATypOHOBas KucioTa. HaHOCTpyKkTypa KI€TOYHON CTEHKH pacTEHUM.

5. JIunuabl u OuoJsiornyeckne MmeMOpanbl. buonornyeckue QyHKIMU U Kiaccudukamus
munuoB. JKupHsle kuciotsl. Tpurinuepuasl. Bocku. @ochomunuasl. Ctepousbl, X0IeCTEpUH.
Kaporunonas!. TeprieHst.

HanocTpykTypa KIeTO4HOM MeMOpaHbl — JMNMIHBIA Oucioll, nepudepuyeckue u
UHTerpanbHble Oenku. DYHKIUU KIETOYHBIX MeMOpaH. MeMOpaHHBIN TpaHCHOPT: HpocTas U
oOneruennas auddysus, aKTUBHBIA TpaHcmopr. Mexanusm aeiicteus Na‘'/K*-macoca. Ponb
MOHHBIX KaHAJIOB B MPOBEACHUN HEPBHOTO MMITYJIbCA.

6. HanocTrpykTypa W (QYHKIUM HYKJIEHHOBBIX KHCJOT. XHMUYECKHH COCTaB
HYKJICMHOBBIX KHCJIOT, a30THCThle OCHOBaHMs. YmakoBka JIHK, HaHocTpykTypa XpomaruHa.
[IpyHIMII KOMIUIEMEHTAPHOCTH, BOJOPOJHBIE CBS3M MEXKIY a30TUCTBIMH OCHOBaHHUSIMM.
Hanoctpykrypa asoiinon crimpanu JTHK.

CBolicTBa TEHETHYECKOIO0 KOJAa, CTpoeHHEe TIeHoB. OpraHusanus TI'e€HETHYECKOrOo
MaTepuasa, CTPYKTYpPHbIE T€Hbl M PErylaTOpHble y4acTKU. MHTpPOHBI M 3K30HBI. Myranuu u
¢baxTopsl, ux Be3bIBatomue. Penapanus JIHK. [Tpumeps! HacieacTBEHHBIX 3a00J1€BaHUM.

[Tpoueccel mepenaun reHerudeckod wuHpopmanuu. Perumkauus JHK, crtpoenue
perukaTUBHOM BuwikH. Tpanckpunuus, padora PHK-mommmepassl. CtpoeHue TpaHCIOPTHOMH
PHK. Ctpoenue u padota prubocombl. OCHOBHBIE CTAJAMH MPOLIECCA TPAHCIISIIIUH.

7. MoJiekyJ/JisipHbIe MeXaHU3MbI BOCIPUSITUSA M Nepeaadyn nHpopManuu.

HepBHast u rymopanbHas perynsuusi opranusma. llonsrtue ropmona. OcoOeHHOCTH
JeWcTBUS TOPMOHOB.  MOJEKyJsIpHble  MEXaHU3Mbl  JEHCTBUS TOPMOHOB:  MeMOpaHo-
OTOCPEIOBAaHHBIA M IUTO30JbHBIMN MexaHus3M. Kiaccudpukanuss ropmoHoB. CTpykTypa u
Ouosiornyeckue (QYyHKIMM HEKOTOPBIX TOPMOHOB THUNO(H3a M TNepUPEepUUEecKUX IKEemes3.
l'opMmoHanbHBIE HAPYILICHUS.

HepBuas perynsmusi, crpoeHue axcoHoB. CTpoeHume U paboTa HEPBHO-MBIIICYHOTO
cuHarca, Heiipomenuatopbl. Opransl 4yBCcTB. [loHsitue penenropa. CTpoeHHE U MOJICKYJISIPHBIN
MEXaHU3M pPabOThl 3pUTEIbHOTO penentopa. CTpoeHHE W MeXaHM3M paldOThl CIYyXOBOTO
penentopa. MoJIeKyIsIpHbIM MEXaHU3M BOCIPUATHUS BKyca Ha IPUMEPE CaxapO3bl.
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8. Mexannueckoe aBu:keHne. CTpoeHre MHUKPOTpyOOoUeKk. MosekymspHas CTpyKTypa U
paboTa KJIETOUHBIX pECHHYEK. BpamatenbHOe ABIKEHHE XTYTUKOB KIETKU («HAHOMOTOPY).
CrpoeHue MbIIeYHOW KiIeTkH, MuopuOpwuisl. HaHocTpykTypa akTMHa M MHO3MHA.
MounekynsipHble MEXaHU3MbI MBIILIEYHOI'O COKPALLEHUSI.

9. MoJieky/JsipHbIe MEXaHH3MbI IPEBPALCHUS JHEPrUM W BelIECTBA B KUBBIX
cucremax. [lonstTue merabonms3ma, karaboiau3sM W aHabomu3M. LleHTpanbpHBIE TyTH OOMEHA.
KitoueBbie MeTaboauTHl — UpyBat U anetTuinKoA. Makpospruueckue MOJIEKyIbl.

AdpoOHOE ¥ aHa’poOHOE  OKUCIEHHE  yriIeBOAOB. [ JMKONM3, €ro  CTaguH.
[MupyBatruaporenasnas peakums. [lukn Kpebca. OOmuii MarepuaibHbIi M SHEPrEeTHYECCKUN
6anaHc a3poOHOT0 OKHCIICHUS TIIOKO3BI.

CtpoeHue u pojib MUTOXOHApPUN. MeXaHu3M OKHCIUTENBHOTrO (ochopuanpoBaHus,
COIPSDKEHHE TPOLECCOB OKHUCIEHHS U (HochOopHIMpoBaHUs, POJib MeMOpaHbl. MonekymnspHas
OpraHu3alys AbIXaTeJIbHON LIETIH.

@doTocuHTE3, CBETOBAass W TEMHOBas CTaauH. MarepHuaiabHBI M SHEPreTUYecKuidl OanaHc
¢dotocunTe3a. CTpoeHue XJIOPOIMIACTOB, CTPYKTypa xjiopoduiuia. MexaHu3M CBETOBOW CTaJuH
¢dorocuntesa. TemHoBas cragus porocuHTe3a, UK KansBuHA.

10. JocTuxennst " NnepCcneKTUBbI pa3BuTHs HAHOOMOTEXHOJIOTHH.
Hanobuorexnonorust. ~ Bo3MmoxHBIE ~ OMONOTHYECKHME W MEIUIUHCKHE  IPUIOKCHUS
HaHOTEXHOJIOTUH U HAHOMAaTEPHUAaJIOB.

4. O0beM y4eOHOMH JUCHHILINHBI

O0BbeM THCHUILINHBI
Buj yueOHoii padoThI Axan, | Acip.
3E
4. 4.

O01as TPyA0eMKOCTh U CIUTITHHBI 5,0 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,78 64 48
B TOM 4HcJIe B (pOpMe NPAKTHYECKO# MOATr0TOBKH 0,11 4 3
Jlexun 0,89 32 24
B TOM 4ucIIe B popMe MPAKTUYECKONH OATOTOBKU - - -
[Tpaktuyeckue 3anstus (I13) 0,89 32 24
B TOM 4ucIe B popMe MPAKTUYECKONH OTOTOBKU 0,11 4 3
Jlaboparopuble paboTsl (JIP) - - -
B TOM 4ucJie B pOopMe NPAKTUYECKON MOJATOTOBKU - - -
CamocrosiTejibHas padoTa 3,22 116 87
KonTakTHas camocTosTelbHas paboTa 392 0,4 0,3
CamocTosITeTbHOE U3YUECHHE Pa3/IeNIOB AUCIUILIMHBI ' 115,6 86,7
Buja koHTpoOJIS: 3auer ¢ OLEHKOI

5.3 IucuunauHbl 4acTH, GopMHPYyeMoil y4acTHUKaMHU 00pa30BaTeIbHbIX OTHOLICHHIT
(1M CUMIIMHBI IO BHIOOPY)

AHHOTanugA padoyeil NPOrpaMmbl JTUCUUIIJIMHBI
«O0masi xXuMu4ecKasi TEXHOJIOTUsD)

1. Heab aucuumiauHbl — QOpMHUpPOBAHME 3HAHUW B OO0JACTH pealu3alud XUMHKO-
TEXHOJIOTUYECKUX MPOIECCOB € YYeTOM (DU3MKO-XHUMUYECKUX OCOOCHHOCTEH IPOTEKAIOIINX
peaknuii, BbIOOpa ONTHMAIBHBIX YCIOBHUW peaJu3yeMbIX TPOIECCOB, BbIOOpa 3(h(PEeKTUBHBIX
PEaKTOpOB, MPHUOOPETEHUSI HABBIKOB B COCTABJICHMM MAaTEPUATBbHBIX M TEIUIOBBIX OallaHCOB, B
pacuere MpOILECCOB M PEAKTOPOB HAa OCHOBE MAaTEeMAaTHMYECKOTO MOJEIMPOBAHUS, MOTYUCHHS
3HaHUI B 00JacTu pa3pabOTKM 3HEprocOeperarImx XUuMHKo-TexHojoruueckux cucrem (XTC),
0€30TXO/IHBIX U MAJIOOTXOJHBIX TEXHOJOTUI Ha MPUMEPE COBPEMEHHBIX IPOU3BO/ICTB.
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2. B pe3yabTare usydeHusi JUCHUNIMHBI 00YYAKOUIHICS 10JIAKEH:

Obnadoams cleayoIUMU KOMIETEHIUAMY U UHAUKATOPAMU UX JIOCTHKEHHUS:

[1K-3.1, T1K-3.2, [1K-3.3.

3name:

— OCHOBBI TEOPUH XUMHUUYECKHUX ITPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO MCCIICIOBAHUS B3aUMOJCHCTBUS XMMHUYECKUX IPEBPALLECHUNA U SBICHUI
MepeHoca Ha BCEX MacIITaOHBIX YPOBHSX;

— METOJIMKY BBIOOpa peakTopa 1 pacyéra mpoiecca B HEM;

— OCHOBHBIE PEAKI[MOHHBIE MPOLIECCHI U PEAKTOPBI XUMUUECKON U OMOTEXHOJIOTHH;

— OCHOBHBIE IIPUHLMIIBI OPraHU3ALUNA XMMHUYECKOTO MPOU3BOJACTBA, €r0 HUEPAPXUUYECKYIO
CTPYKTYPY, METOJIbI OLIeHKU 3((HEKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIE XMMHUYECKHE ITPOU3BO/ICTBA.

Ymeme:

— paccuuTaTh OCHOBHBIE XapaKTEPUCTUKU XUMHUECKOIO IIPOILECCa;

— BBIOpATh paIMoOHaIbHYIO0 CXEMY IIPOU3BOJICTBA 33JaHHOTO MPOAYKTA;

— OLEHHUTDH TEXHOJOTHUYECKYIO A(PPEKTUBHOCTH MMPOU3BOICTBA;

— BBIOpATh (P PEKTUBHBIN THUIT pEAKTOPA;

— IPOBECTH pacyeT TEXHOJIOIMUECKUX IapaMeTpoB JJis 3aJJaHHOTO MPOIiecca;

— ONPENIEIUTh TapaMeTPhbl HAWTYUIIe OpraHu3alry MPoLecca B XUMHUYECKOM PEaKTope.

Braoemy:

— MeTofamMu aHaian3a 3pGEeKTUBHOCTH pabOThl XUMHUYECKHUX MTPOU3BO/ICTB;

— METOJIaMH pacyeTa ¥ aHaJIu3a MPOLECCOB B XUMUYECKUX PEAKTOpaX, ONPEAEICHUS
TEXHOJIOTHYECKUX TMOKa3aTeseH;

— METOJIaMH BBIOOPa XUMUYECKUX PEaKTOPOB.

3. Kpatkoe cofep:kanue AMCHUIIUHBI:

Pa3nen 1. Xumnueckasi TeXHOJIOTHS M XMMHYeCKOe NIPOU3BOACTBO.

1.1. OcHOBHBIE OoNpee/IeHUs U TOJI0KECHUS.

Xumudeckasi TeXHOJIOTUsA. OOBEKT XUMHUUECKOW TEXHOJOTUU. MEXOTpaciieBoi XapakTep
XMMHYECKON TEXHOJIOTUU. Pa3BUTHE XMMHMUYECKHUX IPOU3BOACTB M XMMHUYECKOM TEXHOJOTHUH.
MecTo XUMHUYECKON TEXHOJIOTMH B MPOMBILIUIEHHON cepe U MEeTOJ0B XUMUYECKOM TEXHOJIOTUH B
HEXUMUYECKUX OTpacisiX NPOMbINUIEHHOCTH. CHCTEMHBIH aHalIU3 CIOXKHBIX CXEM |
B3aMMOJICICTBUI 3JIEMEHTOB CXEMbl — IOHATUE M cojepkaHue wmetofa. Pusznueckoe Hu
MaTEMaTHYECKOE MOJEIMPOBAHUE, ONIPEIEICHUE U OCHOBHBIEC IOHATHUS, UX MECTO B MHKEHEPHO-
XUMHUYECKHUX UCCIEIOBAaHUAX U pa3paboTkax. MecTo 1 3Hau€HHE HATYPHOTO U BBIYUCIUTEIBHOTO
skcnepumenTa. CoaepxkaHue 1 3aJ1aun y4eOHOro Kypcea.

1.2. XuMu4yeckoe npou3BoaACTBO.

[ToHATHE O XUMHUYECKOM NPOM3BOJACTBE. MHOro(yHKIMOHATBHOCTh XUMHUYECKOTO
mpousBojicTBa. OOmas CTPyKTypa XUMHUYECKOro TMpou3BOACTBA. (OCHOBHBIE IOJACHCTEMBI
XUMHYECKOTO Npou3BoACTBA. (OCHOBHBIE TEXHOJIOIMYECKHE KOMIIOHEHTBI XHMHUYECKOTO
MIPOU3BO/JICTBA.

KauecTBeHHBIE U KOJIMYECTBEHHBIE [TOKA3ATEIN XMMHUECKOTO MPOU3BOJICTBA: TEXHOJIOTUYECKHE,
SKOHOMMYECKHUE, IKCIUTyaTallUOHHBIE, COLUAIbHbIE.

1.3. CoipbeBble pecypcehl, BOAa M SJHEPIrusl B XUMHU4€CKOM NPOU3BOJICTBE.

Knaccugukanus cblpbeBbIX pecypcoB MO pa3IWYHbIM MPU3HAKaM — ()a30BOMY COCTOSIHHIO,
MIPOUCXOXKACHNIO, HCTOYHHMKaM. MuHepaibHOE cbipbe (pyAbl M TOJE3HbIE HCKOMAaeMBbIe),
OpraHMYEeCcKOe MPHUPOAHOE ChIpbe (TOpIOYME HMCKOIMAaeMble), PACTUTEIbHOE U >KUBOTHOE CBIPhHE,
BTOPUYHOE CHIPhE — MX HCIIOJIIb30BaHUE U MyTHU NepepaboTku. OCHOBHBIE CIOCOOBI MEPBUYHOMN
00paboTKu ChIpbs (0OorameHue, OYMUCTKA, MOJATOTOBKA K TPAHCIIOPTHUPOBKE W TepepadoOTKe).
[ToHsiTHE, CYNIHOCTH W TPUMEPHl YIIYyOJNEHUS WCIONB30BAHUS CHIPbS, KOMOMHHUPOBAHHUS
MIPOU3BOJICTB ¥ KOMILIEKCHOI MepepabOTKH ChIPbsL.
3HaYeHHe U UCIOJIb30BaHUE BOBI B XMMUYECKHX MPOU3BOACTBaxX. Mcrounuku Bonbl. TpeboBaHUs
K TEXHOJOTrH4ecKol U ObITOBOM Boje. [IpomblliieHHass MOATOTOBKA BOJABI U METOJIbI €€ OUHUCTKU
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oT npumeceid. OCHOBHbIE METOJbI KOHTPOJS KadecTBa BOJAbl. DKOHOMHS BOJAOIMOTpEOJICHUS B
npou3BocTBE. BogooGopoTHBIE CHCTEMBI.

Buapl 1 MCTOYHUKY SHEPTUU B XMMHUECKOH MPOMBINIICHHOCTH. Maciitabbl moTpelieHus
U CcrmocoObl yMEHBIIEHUS JHepreTudyeckux 3arpar. CymniHOCTh W TPHUMEPHI pEereHepaluud |
peKymnepanuu JSHEpruv. OHEProTeXHOJOTHYECKHEe CHUCTEeMBbl. BTopuuHble 3sHepreTuyeckue
peCypCBhl.

Pa3zgea 2. TeopeTudeckue 0CHOBbI XUMHYECKHX NMPOLECCOB U PEAKTOPOB.

2.1. OcHOBHBIE OMpe/iesIeHUs] U TOJI0KEeHHUsl.

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKHX MpeBpalleHHA —
CTEXHOMETPUYECCKUE, TEePMOJMHAMUYECKHE, KHHeTHYeckue. llokazaTenn  XUMHYECKOro
MIpEeBpAaLICHUs] — CTETICHb MPEBpAallleHus, BHIXOJ MPOAYKTa, UHTErpaibHas U AuddepeHnnaibHas
CENIEKTUBHOCTH, CKOPOCTH PEaKIUH U MPEBPALICHUS PEareHTOB.

2.2. XuMHYeCKHe NMPouecchl.

Onpenenenne. Knaccupukamuss XUMHUYECKUX TPOLECCOB MO PA3IAYHBIM TPU3HAKAM —
XUMHYECKUM (BHJ XHMHUYECKOW pEaKIMH, TEPMOJMHAMUYECKHE XapaKTepUCTHKH, CXema
npeBpaiieHuii) 1 (pa30BbIM (YUCIIO U arperaTHOE COCTOsTHHE (ha3).

['omorennslii xumuueckui mporecc. OnpesneneHne U TpUMEphl. BnusHue XUMHYECKUX
MIPU3HAKOB U YCIOBHI MPOTEKaHUS MpoIiecca Ha ero rnokasarenu. CrocoObl MHTEHCU(DUKAIIHH.
[TonsTe onTUMalbHBIX TeMmmeparyp. ONTUMalbHbIE TeMIIEpaTypbl Jid OOpaTUMBIX H
HEOOpaTHMBIX 9K30- U JHIOTCPMHUICCKHUX PEAKIIHIA.

['eTeporeHHbli (HEKATAIMTUYECKUI) XUMHYECKHi mpouecc. OmnpeneneHue U MpUMEpHL.
Crpyktypa mporecca U ero cocramisiromme (craauu). Habmromaemass CKOPOCTh XUMHYECKOTO
npeBpatieHus. O6nactu (pexuMbl) MPOTEKaHUs Mpoliecca, JUMUTHPYIOIAs CTaIus.

['ereporennsiii XUMUYECKUU Tporecc 'raz (kuakocth) - TBepaoe". OOocHOBaHuME,
MOCTPOCHHE W aHAIM3 MAaTEMaTHUYECKON MOJENU ISl peakiuii TopeHus (MoJenb "COKUMAIOIIAsCcs
chepa") u Tomoxumuyeckoi (monenb 'c HeB3aumojeHcTByromuM sapom"). HaOmromaemas
CKOPOCTh TIpEBpAIlleHHs, BpeMs TMpPEBpalleHUs M MyTH HHTEHCU(UKAIUU [ Pa3IHuHBIX
oOyactell mpoTeKaHus mpolecca.

['eTeporeHHplii XUMUYECKUI Tmporecc '"ra3 (KHAKOCTh) - KUAKOCTH'. OOOCHOBaHUE,
MOCTPOCHHE M aHAIW3 MaremMaTthdeckod Mojnenu. Habmomaemass CKOpOCTh TpeBpalieHus |
obnactu mpoTekanus mporecca. [lyTn nHTeHcuuKanuu 1 pa3InyHbIX PEeKUMOB Mpoliecca.
Karanmutuueckuit mpouecc. Onpenenenue, kinaccupukaiys, npumMepsl. [ eTeporeHHbI KaTanu3 Ha
TBepAOM Karamuzarope. OOOCHOBaHHE, MOCTPOSHHE M AaHalW3 MaTeMaTH4YeCKOW MOJAENu Ha
KaTaIUTUYECKON TIOBEPXHOCTH M B TOPUCTOM 3€pHE Karanm3atopa. Habmiomaemasi CKOpoCTb
MpeBpalieHuss M o0nacTu mpoTekaHus mporecca. CTenmeHb HCMONb30BaHMUS BHYTPEHHEU
noBepxHOCTH. [1yTn MHTEHCH(DHUKAIH KAaTATUTHYECKHUX TIPOIIECCOB.

2.3. XumMmn4eckue peakTopsbl.

OnpeneneHrne W Ha3HAYCHHE XHWMUYECKOTO peakTopa. PeakTopel B XUMHUYECKHX H
HEXMMHUYECKUX OTpaCHsAX MPOMBIIUIEHHOCTH. OO030p THUIIOB XWMHYECKHX PEAKTOPOB, UX
CTPYKTYpHBIC D3JIEMEHTHI (pPCaKIMOHHAs 30HA, YCTPOWCTBA BBOJA M BBIBOJA, CMEIICHUS,
pasneneHrs U pachpeieNieHus] TMOTOKOB, TEMJIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE MPOIECCHl U
SIBJICHUS B HUX.

CucremaTu3zaiys MPOILECCOB B XUMHUYECKOM PEAKTOpe MO MacHiTaly HX MPOTEKAHUS:
XUMAYECKast PEaKIHst, XHMUIECKUI TIPOIIECC B DJIEMEHTAPHOM 00beMe, MPOIECCHl B PEAKITMOHHOM
JJIEMEHTE U B PEaKTOpe B LIEJIOM, MX B3aUMOCBSI3b M HepapXHueckas CTPYKTypa MaTeMaTH4YeCKOU
MOJIENIN TIpo1iecca B peakTope. [IpumMepst mporieccoB B pa3inyHbIX BHIAX XUMHUYECKAX PEAKTOPOB.
Knaccudukanus mporeccoB B peakTopax MO pPa3iHYHBIM MPH3HAKaM - BHUJ XHMHYECKOTO
mpolecca, OpraHu3alus MOTOKOB pEareHTOB (CXeMa JBIKEHHUS PEreHTOB 4Yepe3 pPeakTop,
CTPYKTypa MOTOKOB B PEaKIIMOHHOW 30HE), OPTaHU3AIMs TEIUIOBBIX MOTOKOB (TEILIOBOW PEXKHM,
cxema TeruiooOMeHa), CTallMOHAPHOCTH MpoIlecca.

OO0ocHOBaHME ¥ MMOCTPOSCHUE MATEMAaTHIECKOM MOJEIH MPOIecca B peakTopax pa3IuIHOTO
TUMA KaK CHUCTEMbl YPaBHEHHMH MaTepuaIbHOrO M TEIJIOBOro OajaHCOB Ha OCHOBE JAHHBIX O
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CTPYKType IOTOKa, XMMHYECKHX IPEBPALICHUAX, SBICHHUAX IMEPEHOCA TEIUIA U BEHIECTBA M MX
B3auMoeiicTBuu. CucteMaTu3anus U Kiaccu(UKalus MaTeMaTHUYECKUX MOJIENICH MpOIECCOB B
peakTopax.

N3oTepMuueckue Mpolecchl B XMMHYECKOM peakTope. BnMsHHe CTpyKTypbl IOTOKa
(upeanpHOE CMELIEHME W BBITECHEHHE), CTAllMOHApHOCTH Ipouecca (IPOTOYHBIM U
NIEPUOJNYECKHIT), TaApaMETPOB U YCIOBUI MPOTEKaHUs Mpoliecca (TeMneparypa, KOHLEHTpaLus,
JlaBlieHHEe, 00bEeM PEaKLMOHHOW 30HbI, BpeMs), BUJJa XMMUYECKON peakuu (IpocTast U CIIOKHas,
oOpatumast u HeoOpaTumasl) WU €€ HapaMeTpoB Ha MNPOQWIM KOHIEHTPAUWH M TOKa3aTelu
mporecca B peakTope (CTeNeHb NPEBPALICHUs, BBIXOJ IMPOAYKTa, CEJIEKTUBHOCTh IIpOLEcca).
OcHoBBI pacyera nporiecca B peakrope. Conocranienue 3(pPpeKTHBHOCTH NPOLIECCOB B PEAKTOPAX,
OIHMCHIBAEMBIX MOJEIISIMHA HJEAIIBHOTO CMEIIEHUS U BBITECHEHUS.

Heunsorepmuueckue mnpoueccsl B XHMHUYECKMX peakropax. OpraHusanus TEIIOBBIX
IIOTOKOB M PEXUMOB B XMMHUYECKHMX PeakTopax. Pacnpenenenne temneparypbl, KOHIEHTPALANA U
CTENIEHU IMPEBPALLEHUS B PEAKTOPE B PEXUMAX MHJICATBHOIO CMEIIEHUS U BBITECHEHMUS,
annabatuyeckoM M ¢ TemaooOMeHoM. CBs3b Temmeparypbl W CTENEHH IpPEBpalleHUs B
anuabatuueckoM mponecce. ComocraBieHHE C€ HM30TEPMUYECKHMM pexumoM. Ywucino u
YCTOMYMBOCTD CTALIMOHAPHBIX PEXKMMOB B PEAKTOPAaX UICAIBHOTO CMEILICHUS.

2.4. IIpomMbIlIEHHbIE XHMHYECKHE PeaAKTOPbI.

Ha KOHKpEeTHBIX IpUMEpax MPEIMETHO PACCMaTPUBAOTCS IIPOMBIIIIEHHBIE PEAKTOPBI IS
IIPOBEJICHUS] TOMOI€HHBIX, F€TEPOr€HHBIX M KaTAIUTUYECKUX IPOLECCOB — THUIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEXHUMa, 00JIACTH UCIIOIb30BAHUS.

Pa3nes 3. Xumnueckoe Npou3BoACTBO, KAK XUMHUKO-TE€XHOJIOTHYeCKasi CHCTeMA.

3.1. CTpykTypa u OnHCaHHEe XHMHKO-TEXHOJOTH4YeCKOH CHCTEMBI.

XUMHYECKOE MPOU3BOJCTBO KakK XHUMHUKO-TexHosorudeckas cucrtema (XTC). Ilonstue
cuctembl 1 XTC. CoctraB XTC: anemeHTsl, cBsi3u, mojcucTeMbl. DneMeHTsl X TC, knaccudukanus
[0 BHJy IMPOLIECCOB M Ha3HaueHUIo. TexHojormueckue cBs3u 3aemMeHToB XTC (HOTOKM).
[locnenoBarenbHas, mapajulelbHas, pa3BETBIEHHAs, IOCIEN0BaTENbHO-00BOAHAs (Oaitmac),
oOpaTHasi (peIHKI) TEXHOJIOTHYECKHE CBA3U. MIX cxeMbl 1 Ha3HaueHue.

Onucanune XTC. Buast moneneit XTC - onucarenbHble U rpapudeckue. OnucarenbHble
MOJENM - XHUMHYECKas CcXemMa M MaTreMmarhyeckas Mojaenb. ['paduyeckue wmonenu -
(GyHKIMOHANBbHASL, TEXHOJOTMYEeCKas, CTPYKTYpHas U Jpyrue (CleuualibHble) CXEMBI.
Haznauenue, mpumMeHeHNEe U B3aUMOCBS3b MOJIEIIEH.

3.2. Anamm3 XTC.

[Tonsitue, 3amaum u pesynbrarel aHanm3a XTC - cocrosaune XTC, MarepuanbHbIi U
TEIIOBOM OajaHChl, MOKa3aTeu XUMUYECKOTO MPOU3BO/ICTBA.

CpoiictBa XTC Kkak CHCTEMBI: B3aUMOCBSI3aHHOCTb PEXUMOB D3JIEMEHTOB, DPAa3INUUE
ONTUMAJIBHOCTU 3JEMEHTa OJMHOYHOTO U B CHUCTEME, YCTOMYMBOCTL M CYIIECTBOBAHUE
CTallMOHAPHBIX PEXKUMOB U JIp.

MatepuanbHblii 1 TEIJI0BOM OanaHchl. MeTo/lMKa COCTaBIEHUSI M pacueTa MaTepUalIbHbIX
u temnoBbix OamancoB XTC u ee moacuctem. OcoOeHHOCTH pacyera OajJaHCOB B CXeMax C
perkiaoM. @opmbl Ipe/IcTaBIeHNs 0anaHCcoB (TaOUIIbI, TUarpaMMBbI U Ap.).

MarepuanpHblii  06ajmaHc A MacCOOOMEHHBIX M PEAaKUMOHHBIX  DJIEMEHTOB.
Hcnonb30BaHne CTEXMOMETPUYECKUX, TEPMOAMHAMHUECKUX M MeX(a3HbIX OalaHCOBBIX
cooTHoweHUH. CTEeNeHb NCII0JIb30BaHuUs ChIPBEBBIX PECYPCOB.

OHTaJIbNUIHBIN, SHEPreTHUYEeCKHUil (110 MOJIHOM SHEPruu) U SKCEepPreTUdYecKuil OamaHchl U
KII. x conocTtaBieHue u ucnoib3oBanue B ananuze XTC.

3.3. Cunre3 XTC.

[Monsstue w 3amaum  cuHTe3a XTC. OcHoBHble Jtambl pa3padorku XTC. Pomb
MaTEMaTHYECKHUX U IBPUCTHYECKUX METOJOB.

OcHoBHble KoHUenuuu npu cuHTe3e XTC: NOIHOE HCIOJIB30BAHUE CBHIPHEBBIX H
JHEPreTUYECKUX PECYpPCOB, MUHMMM3ALMUA OTXOAOB, ONTHUMAIBHOE UCIOIb30BAaHUE AIapaTyphl.
Wx conepxanue u crnocoObl peanu3anuu. KoMOMHMpOBaHHBIE NPOU3BOJCTBA, COBMEILECHHBIC
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MPOLIECCHI, ~BTOPUYHBIE  JHEPIETUYECKHE  PECYpPChl, HHEPrOTEXHOJOTHYECKHE  CHUCTEMBI,
nepectpanBaembie X TC, 3aMKHYTBIC, MAJIOOTXOIHBIC MTPOU3BOJICTBA - MX MOHSITHS, OCOOCHHOCTH
U IPUMEHEHUE.

OnHOpOIHBIE TEXHOJIOTUYECKHE CXEMBI: CHCTEMa pEKYNEepaTHBHOTO TeIIooOMeHa,
CUCTEMA Pa3JeJIeHUs] MHOTOKOMIIOHEHTHON CMECH, CUCTEMa peakTOpOoB. OCHOBBI MOCTPOCHUS UX
ONTUMAJIbHOU CTPYKTYPBI

Pa3znea 4. [IpomblnieHHbIe XUMHYECKHE IPOU3BOACTBA.

XUMHYECKUE MPOU3BOJICTBA PACCMATPUBAIOTCS MPEIMETHO KaK peaju3alus HU3y4eHHBIX
TEOPETUYECKUX OCHOB XHMMHKO-TEXHOJIOTMYECKUX MporeccoB U XTC, KOHUENUUA NOCTPOEHUs
Bbicok03(pexktrBHOM XTC. OCHOBHOW aKLIEHT JAenaercss Ha (PU3UKO-XUMHUECKHE OCHOBBI
KOHLICTIIIMM  [OCTPOCHUS TEXHOJOTMYECKOM CXEMbl IPOU3BOJICTBA M €ro  IMOACHUCTEM.
[IpousBoncTBo cepHoil kucinoThl. [IpomsBoacTtBo ammuaka. [Ipon3BOACTBO a30THOW KHCIIOTHI.
[IpouzBoacTBo cTHpOIA.

Pa3nen 5. CoBpeMeHHblIe TEHAEHIIUM B PA3BUTHH XUMHYECKOH TEXHOJOTHH.

Tekymiee COCTOSIHUE XMMUYECKON MPOMBILIIEHHOCTH B MUPE M TEHICHIUU €€ Pa3BUTHUA.
[lepcniekTBHBIE HCTOYHUKH ChIphsl U dHepruu. Kiacrepuzamus XUMUYECKON MTPOMBIIIICHHOCTH.
CoBMemnieHHble Tporecchl. [MOkMe M mepecTpavBaeMble TEXHOJIOTHUYECKHE cXeMbl. HoBble
XUMHUKO-TEXHOJIOTUUECKHE MPOIECCHI U CIIOCOOBI MOJIYYeHHS PO IyKTOB. HaHOTeXHOMOTHSI.

4. O0béM yueOHOM TUCIHUIIHHBIL:

O0beM IMCHUIIIMHBI
Bup y4eOHoii padoThI Axax. | Actp.
3E
4. 4.

O061mast Tpy10eMKOCTh TUCIHMILIHHBI 6 219 189
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 2,67 96 72
Jlexuun 0,89 32 24
[Tpaktuyeckue 3anstus (I13) 0,89 32 24
JlabopaTtopusie padoTs (JIP) 0,89 32 24
CamocrosiTesibHas padora 2,33 84 63
CamocTosITeTbHOE H3YUCHUE PA3/ISNIOB TUCIHILIIHBI 2,33 84 63
Bua kouTpoJs:
IK3aMeH 1 36 27
KoHTtakTHas paboTa — MpOMEXYTOUYHAs aTTeCTalHs 1 0,4 0,3
[ToAroToBKa K 3K3aMEHY 35,6 26,7
Bu HTOroBOro KOHTPOJIs IK3aMeH

AHHOTanugA padoyeil NPOrpaMmbl JUCUUIIIIMHBI
«Cucrembl ynpasJjieHUs] XMMHKO-TEXHOJIOTHYECKHMH NPOLeCCAMU»

1. leab AUCHMILUIMHBI — J1aTh 0a30BbIE 3HAHUA MO TEOPUU CHUCTEM YIPABICHUS XUMHUKO-
texHosornaeckumu mnporeccamu (CY XTII), mpuBUTh HaBBIKK U YMeHHUs aHanu3a cBoicTB XTI,
KaK OOBEKTOB YIpaBJIE€HUS U MPAKTUYECKOTO MPUMEHEHHS] TEXHUUYECKUX CPEJICTB yIPABICHHUS.

2. B pe3ysbTare H3y4yeHHs AUCHMIIIUHBI 00yYAIOLIUICS T0JIKeH:

Obnaoams cneayoIUMU KOMIETEHIUIMU U MHAUKATOPAMU UX JIOCTHXKEHUS:

[1K-3.1, T1K-3.2, TIK-3.3.

3nameo:

— OCHOBHBIE ITOHSTHSI TEOPUH YIIPaBIICHHUS;

— CTaTUYECKUE U JUHAMUYECKNE XapaKTEPUCTUKN OOBEKTOB YIIPABICHMS;

— OCHOBHBIE BMJBI cHCTeM aBTomaruueckoro ympasiaeHus (CAY) wu  3aKoHBI
pEryJINpOBaHus;

— tunoBble CAY B XUMHUYECKOW NTPOMBIIIIIEHHOCTH;

— METOJBI ¥ CPEACTBA U3MEPEHUS OCHOBHBIX TEXHOJIOIMYECKHUX IIapaMETPOB;
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— ycroitunBocth CAY;

— OCHOBHBIE MTOHATHUS 0 HeNMHENHBIX CAY, peneilHbIX cUCTEMax, JIOTHYECKUX aJlTOPUTMAax
YIIPaBJICHMS, aJalTUBHBIX U ONTUMAJIBHBIX CUCTEMAX yIPABICHHUS.

Ymempy:

— OIPENeNsATh OCHOBHBbIE CTaTMYECKHE M JUHAMUYECKHE XapaKTePUCTUKU OOBEKTOB
YIIPABJICHHUS,;

— BBIOMpATh PAllMOHATIBHYIO CUCTEMY PEr'YJIMPOBAHUS TEXHOJIOIMUECKOTO MPOoLiecca;

— olleHuBaTh ycTOoWunBOCTh CAY;

— BBIOMpATh KOHKPETHBIE TUIIBI TPUOOPOB i AuarHocTuku X TTI.

Bnademy:

— METOJaMH TE€OPUU aBTOMATUYECKOIO PETYJIMPOBAHMs, OpraHU3aluu U pacyéra CUCTEM
ONTUMAJIBHOT'O YIIPABJICHUS IIPOLIECCAMM XUMHUUYECKON TEXHOJIOTHH.

3. Kpatkoe conep:kaHue TUCHUILIHHbI:

Pa3z[e.11 1. OcHOBHDbIE IOHATHSA YupaBJ/ieHUsI XUMHUKO-TEXHOJOITH1€CKUMHU IpoLuecCaMu.

3HayeHHe aBTOMATHYECKOTO YIIpaBJICHUA [JIA Pa3BUTHUA XUMHYECKOM MMPOMBIIIJICHHOCTH.
Ocobennoctu YIIPaBJICHUA XUMHYCCKHUM MNPCANPHUATHEM U XHUMHUKO-TCXHOJOTHYCCKHM IIPOLECCOM.
Texanko-skoHOMHYECKHH 3(PPEeKT BHEIPEHHUS aBTOMATH3MPOBAHHBIX CHCTEM YIpaBiieHUsA. Poib cucrem
yIpaBjicHHUS B 00€CIICYCHUH OS30MaCHOCTH XUMHUECKOTO MPOM3BOJICTBA M OXPaHbl OKPYXKAKOIICH CPEIbL.
OcHoBHblE TepMHHBI M onpeneneHus. Mepapxus ynpasineHus. OCHOBHBbIE NPUHIMIBI YIIPaBIEHUS.
Knaccudukammss cucrem ynpasienns OyHkumoHanbHas crpykrypa CAY. llokasarenn kadecTBa
YIIPaBJICHUS.

Paznen 2. OcHOBBI TEOPUH ABTOMATHYECKOI0 YIIPABJICHH.

Marematnueckue monenu CAY. Jlunamuueckue xapakrepuctuku CAY. Mcnonb3oBaHue
OIlepalMOHHOT0 ucuncieHus ais aHanuza CAY. Tunosble qTuHaMUYecKue 3BeHbs. BpeMeHHble u
YaCTOTHBIE  XapaKTEPUCTHUKU. OKBHUBAJEHTHbIE  IPEOOpa3oBaHUS  CTPYKTYPHBIX  CXEM.
VYcroliuuBocth nuHeMHbIX CAY ¢ oOpartHoil cBs3bio. Kiaccudukanust 1 OCHOBHBIE CBOICTBa
O00BEKTOB yIpaBieHHs. MeTonbl ONpesieseHnuss CBOWCTB OOBEKTOB yrpaBieHHs. OCHOBHBIE
3aKOHBI PETYIMPOBaHUS. Perynsaropbl Ha OCHOBE HCKYCCTBEHHBIX HEHpOHHBIX ceTeil. LudppoBbie u
pobacTHbIe cHcTeMBbl yIpaBieHHs. BbIOop 3aKkoHa perylnpoBaHUs U OINpeesieHue ONTUMAIIbHBIX
[1apaMeTPOB HACTPONKH IPOMBIIIJIEHHBIX PETYISATOPOB.

Paznen 3. U3MepeHue TeXHOJIOTMYECKHMX MNapaMeTpPOB XHMHMKO-TEXHOJIOTHYeCKOro
npouecca.

['ocymapcTBeHHass cuUCTeMa MNPOMBIIUICHHBIX HPUOOPOB M CPEICTB ABTOMATH3AIUH.
OcHOBHBIE TEpMUHBI U ONpenelneHus Merpoiorud. Meronpl u3mepenuil. Cpencrsa
U3MEPUTEIILHON TEXHUKHU, UX CTATUYECKUE U TMHAMUYECKUE CBOMCTBA. [lorpemnoctu usMepeHui.
Crnioco6s1 miepenaun uHpopmaiuu Ha paccrosHue. OpraHu3anusi TUCTAHIIMOHHON JHArHOCTUKH
XTII. I3MepeHne OCHOBHBIX TEXHOJIOTMYECKUX IIApaMETPOB: JaBJICHUs, TEMIIEPATYPhl, pacxoaa u
KOJIMYECTBA, YPOBHS KMJIKOCTH U CBHITYYHX MaTepUajoB, cOCTaBa U (PU3UKO-XUMHUYECKHUX CBOICTB
BEILECTB.

Pa3znen 4. OCHOBBI IPOEKTHPOBAHUS ABTOMATHYECKUX CHCTEM YNPaBJICHUS XMMHUKO-
TEXHOJOTHYeCKHMH MPOLECCaMU.

OcoOennoctu  ynpasnenuss XTII. PerynmpoBaHue OCHOBHBIX  TEXHOJOTHYECKUX
napaMeTpoB: pPacxoja, JaBJIeHUs, Temmeparypbl, ypoBHs, PH. Texuumueckue cpencrtsa CAY.
OCHOBHBIE Pa3HOBHUJIHOCTH YHPABJLSIFOIIUX YCTPOMCTB. THIBI, XapakTEpUCTUKH M PaCUET
MCTIOJHUTENIBHBIX MEXaHU3MOB U PErYIHpYIOUIX opranoB. OdopMieHrne NpoeKTHOTO 331aHus Ha
aBTOMATH3allMI0 TEXHOJIOTMYECKOTO Ipouecca. Bpibop Touek u3MepeHus, KOHTpPOJI,
YIIpaBJIIEMBIX MAPaMETPOB M YIPABIAIOMIMX BO3AeHCTBUI. CTaHIapThl U YCIIOBHBIE 0003HAUCHHUS
Ui TexHojorudeckux cxeM. OcHoBHble cBefeHust 00 ACY TII B xumudeckoi MpOMBIIITIEHHOCTH.
IIpumeper ACY TII B XuMu4eckoW MNpPOMBIIUIEHHOCTH. (OCHOBHBIE BBIBOABI IO KYpCY.
CoBpemeHnHnbie TeHaeHuu B pazsutuu CY XTII.

4. O0bém y4eOHOM TUCHUIIHHBI:
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O0BeM TUCHUILINHEBI
Buj yueOHoi1 padoThI Axan, | Acip,
3E
q. q.

O01as TpyA10eMKOCTh 1M CHUIITTHHBI 6 219 189
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHSATHSI: 2,67 96 72
Jlexuu 0,89 32 24
[Tpaktuyeckue 3anstus (I13) 0,89 32 24
JlabopaTtopusie paboTs (JIP) 0,89 32 24
CamocrosiTesibHas pa6oTa 2,33 84 63
CaMOCTOSTEeIbHOE H3YUCHHE PA3/ICIOB UCITUTLIHHBI 2,33 84 63
Bua konTpoJs:
IK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAs aTTECTAIIHS 1 0,4 0,3
[ToaroToBKa K 9K3aMeHY 35,6 26,7
Bu1 H”TOroBOro KOHTPOJIst IK3aMeEH

AHHOTaNuUA padoyeil NPOrpaMMbl AHCUUIIMHBI
«30H/10Basi MUKPOCKOTIHSI»

1 Heap aucuuminHbl — (QopMHUpoBaHUE Yy OOy4yalOUIMXCS 3HAHUNW O CKaHHMPYOIEH
30HJI0OBOM MHKPOCKONHH, €€ TEOPETUYECKUX OCHOB, IPHUHIMIIOB padOThl M BO3MOKHOCTHU
WCIIO0JIb30BaHUS JIJISl aKTyalIbHBIX 33/1a4 HAHOTEXHOJIOTMU U HAHOMATEpUaJoB.

2 B pe3yabTare H3y4eHUs TUCHUILIMHBI 00y4aIOMMiics 10/KeH:

Obraoams cleAyOIUMU KOMIETSHIIUAMU U MHAUKATOPAMHU UX JIOCTHXKEHUS:

[1K-2.1; TIK-2.2; T1K-2.3; TIK-5.3

3namy:

- KJ1accu(UKAIMIO METOI0B CKaHUPYIOIIEH 30H10BOM MUKPOCKOIIUH;

- YCTPOHCTBO, MPHUHIMMI pabOThl W (PUINYECKHE OCHOBBI CKAHHPYIOIIMX 30HIOBBIX
MHUKPOCKOIIOB;

- TPUHUMUIIBI peaju3aldd aTOMApHOr0 pa3pelieHUs] B CKAaHUPYIOIIMX 30HJOBBIX
MHUKPOCKOTIAX;

- o01111e IpeCTaBICHUs O pa3pelarolei CiocOOHOCTH pa3IMYHbIX BUJIOB;

- BO3MOXKHOCTHU 1 00Js1acTu mpuMeHeHus MetofoB C3M miis uccnegoBaHus

HaHOMaTEepHaJIOB;

Ymemns:

- aHAIM3UPOBATH U300pAKEHUS U JaHHBIE, MOTYYCHHbBIE pa3TuIHbIMU MeTogamu C3M;

- KOPPEKTHO OTpeAesiTs MOP(HOJIOTHIO HAHOOOBEKTOB U HAHOMATEPHAJIOB;

- UCTIOJIB30BaTh CTaHAapTHBIE MeTOAUKN C3M sl aHanM3a HaHOMaTEPHUAJIOB;

- opMynHpoBaTh TEXHUYECKHE TPEOOBAHMS K 00bEKTaM MCCIICI0BAHMUSI;

Bnaoems:

- HaBbIKaMu 00pa0OTKU N300pakeHUM, TOTYYEHHBIX pa3TuYHbIMU MeTogamu C3M;

MPUHIIMIIAMA TIPOBENIEHUSI SKCIIEPUMEHTa Ha COBPEMEHHBIX NpHUOOpax CKaHUPYIOIIEH
30HJI0BOM MUKPOCKOITUU;

- MeToJIaMU Pa0OTHI C HAYYHOU JIUTEPATYPOil U JIEKTPOHHO-OMOIUOTEUHBIMH PECYpPCAMHU
10 TEOPETUYECKUM U TEXHOJOTHUYECKUM aCleKTaM CKaHUPYIOLEeH 30H10BOM MUKPOCKOIHH.

3 Kpartkoe conep:kanue JMCHUILTHHBI

Pazoen 1. Ocnoswt ckanupyroweit 30100601 muxkpockonuu (C3M)

CoBpeMeHHbIE MeTOAbl BHU3yAJM3allUM HaHOMaTepuanaoB. COBpPEMEHHBIE METOMbI
BU3yaJM3allMd U UCCIIEJOBaHUS HAHOOOBEKTOB M HaHoMarepuasnoB. [loHsTus pazpemaromieit
CIOCOOHOCTH U AM(PPAKIIMOHHOTO Tpezena. ATOMAapHOE pa3pelieHHe B COBPEMEHHBIX METO/ax
uccinenoBanus. CpaBHEHHE OCHOBHBIX MUKPOCKOIUYECKUX METOJIOB (ONTHYECKHE, AJIEKTPOHHBIE,
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30H1I0BbIE). [IpenmyiiecTBa, HEMOCTATKU M OOJACTH MPUMEHEHHUS CKAaHUPYIOIMICH 3JIEKTPOHHOMN
MHKPOCKOIIMH, MPOCBEUMUBAIOIICH 3JIEKTPOHHOW MHUKPOCKOIHWHU M CKAaHHUPYIOLIEH 3JIEKTPOHHOU
MHUKPOCKOIIHH.

Beegenne B C3M. Ucrtopus C3M. VYcrpoiicTBO M NpUHLUI pabOThl CKaHUPYIOLIUX
30HJIOBBIX MHKpOckomoB. OcHoBHble 37eMeHThl C3M. Ckanepsl. Cucrema OOpaTHOW CBS3H.
3oug0Bble martyukd. [IpuHiun QopmupoBanust m3obpakenus B C3M. 3ammra OT BHEIIHUX
BoznaeiictBuil. Knaccudukamus wmerogoB C3M. CpaBHeHHE pa3peliarmieii crocoOHOCTH
paznuyHbIX Bu10B C3M.

Crkanupyromasi TyHHeabHass Mukpockonuss (CTM). Dusnueckue ocHoBel CTM.
DJNEeKTPOHHBIE CTPYKTYphl TBEPAOTO Tella W €ro TNOBEpXHOCTH. TyHHENIbHBIH dQeKT.
Texuunueckue ocHoBbl CTM. KOHCTpYKIIMM CKaHUPYIOIIUX TYHHEJIbHBIX MUKPOCKOMOB. PeKrMBbI
paborer CTM. Metoa mocTosiHHOM TOoka. MeToa IMOCTOSIHHOM BBICOTHI. MeToJ] oToOpakeHue
paboTel BbIxoAa. Peanuzamusi aroMapHOro pa3pelieHuss B CKAaHUPYIOUIEM TYHHEJIbHOM
mukpockomne. Orpannuenuss CTM. IloaroroBka mnoBepxHocTH TBepAblx Ten it CTM
HCCIIEJOBaHUI.

ATomMHO-cu10Bass Mukpockonusi (ACM). CuioBoe B3aUMOJIEHCTBUE 30HI0BOTO JIaTYUKA
u obpasua. Ilorenmman Jlennapaa-/Ixonca. ACM 30HIBI: BUABI, CIOCOOBI H3TOTOBIEHUS,
ocHoBHbIe napamerpbl. Koncrpykuuss ACM. CrnocoObl perucrpauyy OTKIOHEHUS KaHTHIIEBEpa.
Pexxumpr pabotei ACM. KoHTakTHass aTOMHO-CHIJIOBAS MHMKPOCKOMHS- METOJl TMOCTOSTHHOMN
BBICOTHI, METOJ IIOCTOSIHHOM CHWJIbl, KOHTAaKTHBIH MeToJ paccoryiacoBanus. Henocrtatku
KoHTakTHOM ACM. IlomykoHTakTHass aTOMHO-CWIIOBas MuKpockonus. llpenmmymectBa u
HegocTaTKu noinykoHTakTHOM ACM. Kpusble 3aBuCMMOCTH CUJIbl OT paccTosiHus. JlatepaiibHoe
B3aMMOJICIiCTBE 30HAa W oOpa3ma. MuKpockonus JarepalbHbIX cuil. Pazpemaromias
cnoco6HocTh ACM. beckontaktHas ACM. Bosmoxknoctu 6eckonTtaktHoit ACM. Vcnonb3oBanue
OpraHUYECKUX MOJIEKYJ B KauecTBe 30H0B it C3M. Hanotpy6ku — gatunku C3M.

Ckanupywomas OJIMKHENnoJIbHAas OonTHYeCKas MUKPOCKOIUA (CBOM).
Teopernueckue ocHoBbl CBOM. DOd¢exTuBHOE NPEoroieHHe ONTHUYECKOro JTU(PAKIIHOHHOTO
npenena. 3oHasl CBOM: tumbl, usroroBiaeHue. KOHCTpyKIUU OJMKHENONBHBIX ONTHYECKUX
MHUKpPOCKONOB. KOHTpOIb paccTOsHMSI MEXIy 30HIOM M IOBEPXHOCTHIO. Peannsanusi cucTeMbl
oOpatHo#l cBsi3u. Pazpemaromias croco6Hocth CBOM. Pexumbr pabotst u Bumsl CBOM.
Kondurypauus CbOM c monynem UK-Dypre.

Paszoen 2. Bozmoscnocmu C3IM

JApyrue Buasl C3M. Mukpockonuss cuil TpeHud. MeTox MOIYNSIUU  CHIIBL.
MHuoromnpoxoaasie MeToauku padotel C3M. DnektpocwiioBas MUKpockonus. CraHUpYROIIas
€MKOCTHast MUKpockonus. Meroa 3oH1a KenpBuna. MarauthHast cunoBasi Mmukpockonus (MCM).
[Tpunuun padotel C3M B pexxume MCM. Kasucrarnueckue metoquku MCM. KonebatenbHble
Metonukn MCM. 3oua0Bbie gatunku 11t MCM. Jlutorpadus 8 C3M. CTM, ACM nutorpadus.
AHOIHO-OKHCIUTENbHAs TUTOTpadusl.

Bo3mosxknoctu C3M. IlpeumymiectBa u Hegoctatku C3M. Cranpaptel C3M. HMckaxenue
n300paxkeHus ckaHepoM. VckakeHus, CBSI3aHHbIE C 30HAOBBIM J1aTYMKOM. VIcKaXkeHus1, CBsI3aHHBIE
pexxumoM pabotsl C3M. KamubpoBka C3M. IlpuHummel KOppeKTHUpoBKH u300paxkenuin C3M.
Bo3MoxHOCTH aTOMHO-CHIJIOBOM MHKPOCKOIUH B OMpefesieHnu (OpMbI U pa3MEPOB HAaHOUYACTHI]
METAJUIOB U MX COEAMHEHHH. METOJUKM BOCCTAHOBIICHHUS pEaJbHONH TIeOMETPUU OOBEKTOB
nccnenoBanuss ACM. Bo3MOXHOCTh NMPOBEACHUS HEPA3PYLIAIOIINUX HCCIENOBAHUI C IMOMOIIBIO
ACM.

Paszoen 3. Ilpumenenue C3IM

IIpumenenne C3M st HCCJIeJOBAHMS OCHOBHBIX KJIACCOB HAHOMATEPHAJIOB.
AtomapHoe paspeuieHue, aocturayroe ¢ nomompio CTM. Ilpumenenue MCM. IlpumeHnenus
OMmKHENoJIbHOM onTuku. MccnenoBanue BOAOPOAHBIX cBsA3el. OnpeeneHue pasmMepoB U (popMel
HaHouacTHll. MccnenoBaHuss MOpQOJOTUU U JIOKAJIbHBIX CBOMCTB IOJMMEPHBIX MaTepHalioB.
HccnenoBanuss MarHUTHBIX HAHOUYACTHI] U CTPYKTYp MeTogoM MCM. Beluncienue aare3uoHHbIX
cun merogoM ACM. Bo3moxnoctn u nepcnekTuBbl ACM B HCCI€AOBaHUM CHHTETHYECKHUX
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XUMHUYECKHUX BOJIOKOH. VccnenoBanrue HaIMONEKYIISIPHON CTPYKTYPhI IOJTUMEPOB U KOMITO3UTOB.
Ncnons3oBanue C3M s viccneioBanus MOP(HOIOTHH U TTPOLIECCOB POCTA.

HccaenoBanue 0MoJorndyeckux o0nLekToB ¢ momMombio C3M. Hcnoabp3oBanue C3M B
pa3nuuHbIX cpenax. Bo3moxknoctn C3M s wccnenoBaHus OOBEKTOB B IKHIKHX Cpeax.
[IpuHIMIBI TPUTOTOBIEHUS OUMONOTHYECKMX OOBEKTOB MJIsi HccieqoBaHus ¢ nomoisio C3M.
Bo3smoxHOCTH B uCCleqoBaHWM O€IKOBBIX MoJekyn ¢ momomipio C3M. H3yuenue JIHK.
Hccnenoanus BupycoB u Oaktepuid. MccnenoBanue aare3nOHHBIX B3aMMOICHCTBHH.

Cospemennbie npudopsl 1 Meroabl C3M. OCHOBHbIE IPOU3BOJUTENN CKAaHUPYIOLIUX
30HJI0BBIX MUKpOcKoToB. @opmat manHbix B C3M. BapuanTs! Busyanuzanuu C3M n300pakeHUH.
KomnyecrBennsiii  anamu3z C3M  u3oOpaxenwii. CraTHCTHUECKUMH aHaIM3 HM300pa)KeHUH,
MOJYYEHHBIX ¢ moMolbio C3M.

4 O0beM yueOHOH TUCHUILIUHBI

O0BbeM THCHUILINHBI
Buj yueOHoii padoThl Axan, | Acip.
3E
4. 4.
Oo6mas TPyA0eMKOCTh TUCIHIIJIHHBI 3,0 108 81
KonrakTHasi padoTa — ayuTOPHBIE 3aHATHSI: 1,33 48 36
B TOM 4YHcJje B (popMe NPAKTHYECKOH NOATOTOBKHU 0,11 4 3
Jlexkuun 0,45 16 12
B TOM yHclie B (hopMe MPAKTUUECKON MOJITOTOBKU - - -
[Tpaktuyeckue 3anstus (I13) 0,88 32 24
B TOM 4YHCJIe B (hOpMe IPAKTUIECKON MOATOTOBKH 0,11 4 3
JlaboparopHsie paboTsl (JIP) - - -
B TOM 4Hclie B (hopMe MPAKTUIECKON MOITOTOBKU - - -
CamocrosiTeJibHAas pa6oTa 1,67 60 45
KoHTakTHas camocTosTeNbHas paboTa 0,2 0,15
1,67
CamocTosITeIbHOE U3YUECHHE Pa3/IeNIOB AUCIUILIMHBI 59,8 44 85
Buj koHTpOJIA: 3auer

AHHOTaIUsA padoyeil MPOrpaMMbl AU CHUIIMHBI
«MeToabl TEPMHYECKOT0 AHATU32 B TEXHOJIOTHH HAHOMATEPUAIOBY

1 Heab aucuMmidHbl — GOPMHUPOBAHUM Y 00YUAIOIIUXCS KOMILIEKCHOTO TIPEICTABICHUS
0 BO3MOHOCTSIX TEPMUYECKOT0 aHAIIM3a JIJIsl HCCTIEI0BaHUsI HAHOMATEPHAIIOB.

2 B pe3yabTare u3yueHus JMCHUNJIHHBI 00yYAIOMIMACS T0JIKEH:

Obaaoams CIEeAYIOIUMU KOMIIETCHIIUSAMU U MHAUKATOPAMHU UX JTIOCTHXKEHUS:

ITK-2.1; TIK-2.2; T1IK-2.3; I1K-5.3

3uamo:.

- Kraccupukanuieo W (QUINIECKO-XMMHUYECKHE OCHOBBI TEPMHUYECKOTO  aHaIHM3a
MaTepuasos;

— YCTPOWCTBO W MPHUHIUI paOOTHI OCHOBHBIX MPUOOPOB TEPMHUUECKOTO aHAIIN3a;

- BO3MOXXHOCTH TPUMEHEHHUS TEPMHUYECKMX METOJOB aHaiW3a B TEXHOJOTHH
HaHOMaTEPHAJIOB;

Ymems:

- aHAIM3UPOBATh  PE3yJAbTAaThl  KMCCICIOBAHWUS  HAHOMATEPHAIOB  TEPMUUYCCKUMHU
METO/IaMH;

— paccuuThiBaTh (U3UKO-XUMHYECKHE TapaMeTpbl XUMHUYECKHUX PEaKIHid C ydacTHeM
HAaHOMATEPHAJIOB IO Pe3yabTaTaM TEPMOTPABUMETPUHU U CKAHUPYIOIICH KaIOPUMETPUH;

- moxbupaTh  HEOOXOAMMOE  TEeXHHYeckoe  odopmieHue Uil HCCICAOBAHHS
HAaHOMATEPHAIIOB TPEOYEMBIX THUIIOB.

Brnaoems.:
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- CTaHJapTHBIMU METOJMKAMM aHAJIN3a HAHOMATEPHUAJIOB METOJAMH TEPMOIPAaBUMETPHH
u tuddepeHnnaIbHO-CKaHUPYIONIEH KalIOpUMETPHH;

- OCHOBaMHU TEPMOKHHETHYECKOI'O aHAJIN3a;

- MerozamMu palbOThl € HAYYHOH-TEXHHYECKOH JUTEpaTypoil IO TEOPETUYECKHM U
TEXHOJIOTUYECKHUM aCIEKTaM TEPMOIPaBUMETPUUECKOI0 aHAJIN3a HAHOMATEPUAJIOB.

3 Kpartkoe conep:kanue JMCHUILTHHBI

Paszgen 1. UcTopusi 1 OCHOBbI TEPMHYECKOI0 AHAJIM3a MATEPHUAJIOB

Hcropusi U 3Tranbl pasBUTHA TePpMHYECKMX MeTOJ0B aHaIM3a. DKcCIepuMeHTh Jle-
latense u OcreHa. Merox NepHOAMYECKOTO NPOKAIMBAHMA-B3BeIMBaHUs. [IpuHIMnuansHOE
yCTPOMCTBO aepuBaTorpada.

OcHoBHBIC 32]a41 TEPMHYECKOr0 aHAJIN3a MaTepHaI0B. PU3UKO-XUMUYECKHE OCHOBBI
TEPMHUUYECKUX METOJOB aHanu3a. JIMHaMMuYecKUi M H30TEPMHUECKHUE PEXKHUMBI TEPMHUUECKUX
MeTOoA0B aHanu3a. O0J1acTH MPUMEHEHHsI TEPMUYECKUX METOI0B aHAJIN3a HAHOMATEPHUAJIOB.

Texnuyeckass  peaju3aums TepMHUYeCKOro asHajausa.TepMomnapbl:  MaTepUalibl
ucsoicrBa. [lonaTue 3TanoHa BewecTBa. BiMsHME CKOPOCTH peakUUil U YCIOBHs MPOBEACHHUS
sKcnepuMeHTa (pasmep THIIS, (OpPMBI Aep)karens, NpoObl, CKOPOCTH HArpeBa, BIUSHHE
atmMocthepsl B meuu) Ha dopmy nuddepeHnmanbHoi KpuBo. MCTOYHHMKM OHMIMOOK U
norpenrHocter B iuddepeHnnanbHO-TEpPMUIECKOM aHAIIN3E.

Pa3zgea 2. Kinaccuueckue MeTOAbl TEPMHUYECKOT0 aHAJIM3A

TepmorpaBumerpuueckuii anaau3 (TT'A). OcHOBBI MeTONa TEPMOTPABUMETPUUECKOTO
ananuza. [Ipunnun ycrpoiictBa npubopa TI'A. Kpussie TT'A. Bocnpous3Boaunaock U TOYHOCTh
merona TI'A. BnusHue ycnoBus npoBeneHus skcrepuMmeHta Ha pesyiapTaTsl TI'A. CriocoOsl
OIIpEeZICNICHUsI TEMIIEPATYPHBIX MHTEPBAJIOB PA3JIOKEHUS BEILECTB, ONPENEICHUE MOTEPh MAcChl.
Wcrounuku ommbok u norpemnocteit B TT'A.

Nuddepenunanbuo-repmuyeckuii ananus (JITA). OcHoBsl MeTona nuddepeHnranTsHo-
TepMHueckoro aHanusa. YpasHeHnue Kupxroga. IIpunnun yctpoiictBa npubopa ITA. Kpusbie
ATA. Ilpenmymectsa u Henoctatku JTA. Tennonepenoc.

JMuddepenunanbHo-ckannpyomas kaaopumerpusi (JACK). OOnactu npumeHeHus
JICK). CnocoObl ompezeneHuss TEMIEpaTypHbIX MHTEPBAJIOB Pa3IOkKEHUs BELIECTB U (ha30BBIX
nepexonoB. KonnyecTBeHHOe ormpeneneHne TeioBbiX 3¢ ¢dekrtoB. MccnenoBaHue KUHETHKH
peakiuii TepMUYECKOTO pa3jokKeHUs MaTepuasioB. VCTOYHMKM OMIMOOK M TOTrpEHIHOCTEd B
JNCK.Bapuantsl JICK npunmunuansHo-oTinunbie 0T JITA. CHHXpOHHBIA TEPMUYECKUN aHAIN3
MaTEpHAJIOB.

Juiaromerpus. Xapakrepuctuka Mmerona. OmnpeneneHue U3MEHEHUH UIMHBI 00pa3loB
IIPY HarpeBe U OXJIAKIACHUM WIM IIPU U30TEPMHUUECKON BbIIEpkKKE. TeMmnepaTypHbslil KOHTPOJIb B
nuinaromerpe. [pon-kanopumerpus. CriocoOsl onpeaeneHus TemI0EMKOCTH MaTEpUaIoB.

Pa3nen3. KommiiekcHbIe METOABI AHATN32 HAHOMATEPHAJIOB

Tepmuyeckuii aHaiau3 ¢ u3yyeHueMm BblAequBmIMXcsl razos. CoBmelieHue npudopoB
tepmuueckoro ananuza ¢ UK-®dypee u macc-cnekrpomerpamu (MC). CTA-UK-®ypre: npuHIun
pabotsl u obnactu npuMmenenus. CTA-MC: npunuun paboTsl 1 00J1aCTH IPUMEHEHUSI.

IIpumeHeHne TepMHUYECKMX METONOB JJIsl aHAJIM3a HaHOMaTepuaaoB. VccienoBanue
IUTaBJIEHNS HAHOYACTHUI[ METAJJIOB C MOMOIIBI0 TEPMHUECKUX METOJ0B aHaiuza. OrnpeneneHue
TEIUIOEMKOCTH HAHOCTPYKTYPHUPOBAHHBIX MaTepuaysoB. CHHXPOHHBIM TEPMHUYECKHM aHaIU3
KOMITO3UIITHOHHBIX MaTEPHUAJIOB.

HccnenoBanue KOJIMYECTBEHHBIX XAPAKTePHCTHK HAHOMATEPHAJIOB MeTOJAMH
TepMHuYeckoro anaausa.lccienoBanue pa3oBbIx JuarpaMM MHOTOKOMITOHEHTHBIX HAaHOCHCTEM.
Bnusiaue paznuuHbIX (akTOpoB (IMIPUMECH, XUMHUYECKUE B3aMMOJEHCTBH, aTMocdepa meun) Ha
TOYHOCTb KOJIMYECTBEHHOTO ¥ KaYE€CTBEHHOT'O AHAIIN3A.

IlepcnekTuBHBIE MeTObI TePMHYECKOr0 anaan3a.OCHOBHbIE IIPUHLIMIIBI
TepMoMaraHuTomeTpuu. TepmocoHomeTpusa. BricokoTremneparypHbiii ontuueckuii JITA u ero
aHaJoru. MeToJ Ja3epHOM BCHBIIIKM: NPUHIUIHMAIBHOE YCTPOHCTBO mpubopa, (U3MKO-
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XUMHUYECKUE OCHOBBI, TPUMEPHI MPUMEHEHHS. MeTo1 TperoIuX MIuT. BrICOKOTOUHOE U3MEpeHUe
TEILUIOBLIX IIOTOKOB.
4 O0beM y4eOHOH TUCHMILINHBI

O0beM TMCUMILTHHBI
Buna yueOHoii padoThl Axax. | Actp.
3E
4. 4.
O01as TPYA0eMKOCTh IUCIUTITHHBI 3,0 108 81
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
B TOM 4HcJIie B (h)opMe NMPAKTHYECKOI MOATOTOBKH 0,11 4 3
Jlexknun 0,45 16 12
B TOM 4HcCJIe B (hOpMe MPAKTUIECKON OJITOTOBKU - - -
[TpakTnueckue 3anstus (I13) 0,88 32 24
B TOM 4HCIIe B popMe MPAKTHUECKON OTOTOBKH 0,11 4 3
JlaGopaTtopHslie pabots (JIP) - - -
B TOM 4HCJIe B (hOpMEe MPAKTUIECCKON TTOJITOTOBKU - - -
CamocTrosiTeJibHAas pa6oTa 1,67 60 45
KoHTakTHas camocTosTelbHas paboTa 0,2 0,15
1,67
CamocTosTenpbHOEe H3YYCHUE PA3/IesIOB TUCIUILIHHEI 59,8 | 4485
Bujx koHTpOJIS: 3ager

AHHOTaNUA padoyeil NPOrpaMMbl IUCHUIIMHBI
«MeToabl JiazepHOH TU(PAKINHU 1JI51 U3YyUEeHUST HAHOMATEPHAJIOB)

1 Heap AUCHMILUIMHBI — MPHOOpETEeHHE 3HAHUN, YMEHW, BIaJeHUl U (OpMUpOBaHUE
KOMITETECHIIMI B 00JIaCTH METOJIOB J1a3epHON nu(pakIuu A1 aHalIM3a HAaHOMATEePUaJoB.

2 B pe3yabrare u3ydYeHMs AMCHMIUIMHBI oO0Oy4yamuuiics MO0 MporpamMmme
0akajlaBpUATAa J0JI/KEH:

Obnaoams CleAyOIUMU KOMIETEHIIUAMU U UHAUKATOPAMH UX JTOCTHKEHUS:

IK-2.1; ITK-2.2; TIK-2.3; TIK-5.3

3namo:

— TEOPETHUYECKHUE OCHOBBI CTATUYECKOTO U JUHAMUYECKOTO PACCEMBAHUS CBETA;

— YCTPOMCTBO M MPUHIUI paOOTHI Ta3ePHBIX aHATTU3aTOPOB pa3Mepa YaCTHIL;

— BO3MOXXHOCTU W 00OJIACTH MPUMEHEHUS METOJIOB JTUHAMUYECKOTO CBETOPACCESHUS IS
HCCIEA0BaHUSI HAHOMATEPHUAJIOB;

Ymems:

— aHaJTU3UPOBaTh M300pKEHUS W JaHHBIE, MOJyYEeHHBIE METOJOM JUHAMHYECKOTO
paccesiHUsI CBETa;

— GopmynupoBaTh TEXHUYECKHE TPEOOBaHUS K 00BEKTaM UCCIICIOBAHMUS,

Bnaoemw:

—HaBbIKaMU  00paOOTKM W  HMHTEPOpPETallMd  JaHHBIX, TOJYYEHHBIX  METOJO0M
JTUHAMHAYECKOTO PACCESTHUS CBETA,;

— METO/IaMU pabOThI C HAYYHOU JUTEPATypPOr U DIIEKTPOHHO-OMOIMOTEYHBIMU PECYPCAMH,
CBSI3aHHBIMH C MIPUMEHEHHUEM JIa3epHOU TUGPAKIMK 71 aHATN3a HAaHOMATEPHAIIOB.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI
Paspnen 1. Teopernueckue 0CHOBBI CBETOPACCESIHUA
1.1 BBenenmne. /luarnocTuka u MeTobl HCCJI€I0BAHUSI HAHOMATEPUATIOB U HAHOCTPYKTYP

Mertoapl onpenenenust pasmepa dactull. CuToBbld MeToJ. CelMMEHTAUMOHHBIA METO/I.
Konnykromerpuueckuit  meron. MeTon  MHKPOCKONMH, PAa3HOBUIHOCTH  MHUKPOCKOIIOB.
TexHn4eckoe OCHAIIEHHE, O0Ias KOHCTPYKIHS 3JIEKTPOHHBIX MHKPOCKOIIOB U XapaKTEPUCTUKH
uH(OpMalUY, TOJIYy4aeMOW C HCIIOJIB30BAHMEM PA3JIMYHO OCHANIEHHBIX MHKPOCKOIIOB.
Pazpemaromiast  cmocobHOCTh MUKpOCKOmoOB. IloarotroBka oOpasmoB sl HCCIEAOBaHUS Ha
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Mukpockornax.  OmpeneneHue  nuamerpa  Hechepuueckux  dyacTull. lIpuHUunuanbHbIE
BO3MO>KHOCTH 3JIEKTPOHHBIX MUKPOCKOIIOB B ClIydae UX IPUMEHEHUS sl aHAIM3a MaTepUaIOB.
1.2 Teopernyeckue 0CHOBBI CBETOPACCESIHUS

Ucropus cBeropaccesinusa. ONTUUECKUI TMaa30H 3JIEKTPOMAarHUTHBIX BOJIH. DuU3nueckue
OCHOBBI MPOIIECCOB PACCESIHUSI U TOTJIOIICHUS CBETA. Y CIIOBUS U BUIbI PAJIEEBCKOTO PACCESHHUS.
PaccesHue manpiMM yacTHIIAMM IOJIIPU30BAaHHOIO M HEMOJSPU30BAaHHOIO cBeTa. PaccesHue Ha
baykTyanusax W yacTumax. SBieHus, HaOJIOAarOIIMecs TMpPU PACHPOCTPAaHEHUWU CBETa B
JUCIEPCHBIX CUCTEMAaX. YIIPYroe U HEYIIPYroe paccesHUeE.

1.3 Teopust M0JIeKYJISAPHOIO paccesiHUs CBeTa

SBnenns  Manpensmrama-bprwimroona  w Pamana.  JladepHas  CIIEKTPOCKONMS
KOMOMHAIIMOHHOTO paccesHus. BriHyX/IeHHOe KOMOMHAIMOHHOE paccesHue. Moaens Jlopenna.
Teopus Panes monekynspHoro paccestHusi. OCHOBHBIE ciencTBUsl Teopuu Panes. MonekynspHoe
paccesiHie Ha (QIYKTyalusiX aHU30TPONUU B Taze. MonekynapHas pedpakuus.

Pa3nea 2. /luHaMu4ecKkoe  CTaTHYECKOe pacceMBaHue CBeTa
2.1 Ilorsnomenue u paccesinue cBera chepuyeckoii yacruueit (reopuss Mn)

CriekTpanbHble XapaKTEPUCTUKU pacCcesHUsl CBeTa Ha cepruecKux vacTuiax. BrnusHue
CTPYKTYphl U (DOpPMBI pPAcCCEHBAIOUIMX YAaCTHUIl HA ONTHUYECKHE XapaKTEPUCTHKU JAUCIEPCHON
cucreMbl. OCOOEHHOCTH WHAMKATPHUC PACCeSTHUA Ha CEPUYECKHX YaCTHULAX B 3aBUCHMOCTH OT
pa3Mepa M ONTHYECKHX IOCTOSHHBIX. BekrtopHas auarpamma Mu. Teopus ®paynrodepa.
MHoroxkpatHoe paccenBanue. CTaTHYECKOE pacCEBaHUE CBETA.

2.2 /IlunaMmuyeckoe paccenBaHue CBeTa

OcHoBHbIE HJIeU TUHAMUYECKOI0 pacceuBaHus cBera. [lapameTpbl onpeeneHns METOI0M
JUHAMUYECKOIO0  CBETOpaccesHus [ 'MOpOoIMHAMUUYECKH AuaMeTp. ODIEKTPOKMHETHYECKUU
noTeHman€. JnekrpokuHerndeckue spienus. Teopust IDC. MonekynspHas macca. CpaBHEHHE
METOJIOB CTATUYECKOTO U JUHAMHYECKOIO PACCESHUS CBETA.

Paznen 3. Jlazepuble ananu3zatopbl. CxeMbl yCTAHOBOK
3.1 CocTaBHBIC 3JIEMEHTHI AHAJIN3ATOPOB pa3Mepa YacTHLY

Jlazepsl, npuHIMn paboThl Jazepa. Bunabl nazepoB. AkTHBHas cpeaa ja3epoB. Hakauka,
MEXAaHMU3M «HAKa4yKu» J1azepoB. ONTHYECKU pe30HATOp. XapaKTepUCTUKU KauyecTBa U3IIYy4ECHHUs
na3epoB. [lerexTopsl poroHOB. DOTOAMUCCHOHHBIE ycTpoiicTBa. [Ipubop koppensiuun. Cuctema
cuera (GOTOHOB.

3.2 IIpyHIUNMATbHbIE CXeMbl YCTAHOBOK JIa3ePHBIX aHAJIM3ATOPOB.

[TpuHIMNMaIbHBIE CXEMBl YCTAaHOBOK JIa3epHBIX aHaIW3aTopoB KommaHuu Fritsch,
Malvern, Horiba u mnpouee. IlpuGopsl, ocoGeHHOCTHM MoOJeNel Ja3epHbIX aHaJIU3aTOPOB,
JONIOJTHUTEbHbIE MOIynu. IIpuMeHeHMe Merona Jla3epHOM IUQpPaKUMU Ul UCCIEIOBaHUS
HaHOMAaTepHaJIOB.

4. O0beM y4eOHOH JUCHUIJIMHBI

O0beM TUCUUIIMHBI
Buj yueOHoit padoThl Axan, | Acip,
3E
4. 4.
O01mas TpyA0eMKOCTb 1Y CHUITTHHBI 4,0 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
B TOM 4HcJje B GopMe NPaKTHYeCKOil MOATOTOBKH 0,11 4 3
Jlexuuu 0,89 32 24
B TOM 4ucIIe B popMe MPAKTUYECKON OTOTOBKU - - -
[Tpaktuueckue 3austus (I13) 0,89 32 24
B TOM 4YHCJIe B (hopMe NIPAKTUUECKON MOATOTOBKH 0,11 4 3
Jlaboparopusie paboTs (JIP) - - -
B TOM 4YHCIIE B OpME MPAKTHUECKON TIOTOTOBKH - - -
CamocTosiTe1bHasi padoTa 2,22 80 60
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KonTtakTHas camocTosiTenbHas paboTta 599 0,2 0,15
CaMOCTOSTEIbHOE H3YUCHHE PA3/ICIIOB AUCITUILIHHBI ' 79,8 59,85
Buj koHTpOJIS: 3auer

AHHOTanus padoyeil NPOrpaMMsbl AU CHHUILIMHBI
«DU3MKOXUMHS M TEXHOJIOTHA YIJ1ePOAHbIX HAHOMATEePHAJIOB)

1 Hennr aucuMmMHbl — OprOOpETEHHE 3HAHMIL, YMEHHH, BIaACHUI U (POPMUPOBAHHE
KOMIIETEHIIM B OOJIACTH YTJIEPOJHBIX HAHOMATEPHAJIOB M O3HAKOMIIEHHE C HMX CTPYKTYpOIi,
CBOWCTBaMM, BO3MOXHOCTSIMH ITPUMEHEHHUSL.

2 B pe3yabtare u3y4eHHusi JAUCHUIVIMHBI oOy4yamommiics 10 Hporpamme
0akajiaBpUaTa J10JIKeH:

Obaadoams cleayoIUMU KOMIETEHIUAMU U UHAUKATOPaMH UX JTIOCTHKEHUS:

[1K-2.1; [1IK-2.2; T[IK-2.3; TIK-5.3

3name:

- MoAu(UKalMU Yriaepoja, CTPYKTYpPY U CBOMCTBA YIJIEPOAHBIX HAHOMATEPHUAJIOB,
BO3MO>KHOCTH MX UCIOJIb30BaHUS;

Ymemy:

- WCIIOJIb30BaTh pPAa3IMYHbIE WCTOYHMKH WHQGOpPMAIWU JJS TOJNYYEHHs CBEACHUH O
HOBEWIINX MCCIIEIOBAHUAX B 00JIaCTH YIIIEPOIHBIX HAHOMATEPHUAJIOB;

- KPUTUYECKU aHAJIU3UPOBATh HAay4YHbIC MyOIMKALIUH;

Braoemy:

- HaBBIKaMH MOJTOTOBKH aHATMTUYECKUX 0030pOB COBPEMEHHOW HAyYHOW JTUTEPATyphl B
00J1aCTH yIepoIHbIX HAHOMATEPUAIOB B YCTHON U MUCBMEHHOM (hopMme.

3. Kpatkoe cogep:kanue AU CHUINIUHBI

Paznesn 1. Knaccupukanus yriaepoasbix HaHOCTYKTYp. HanoTpyOku u dysniepensl

1.1 Bgeeagenme. Kiaccmpuxanms  yriiepoaHbIX HAHOCTPYKTYP  AJUIOTPOITHBIE
Moaupukamuu yraepoga OCHOBHBIE MOHSTHS KBaHTOBOM xumuu. [uOpuausanusi aToMHBIX
opbOuTaneit 1 MHOrooOpasue aNIOTPOITHBIX MOJU(PHUKAIMKA U XUMUYECKUX COEAMHEHUH yriepoa.
Anma3 u ankanbel. ['padut, rpadeH, apeHbl, ajakeHbl, KapOWH, ajkuHbl. CMeIIaHHbIE H
IIPOMEKYTOUHBIE AJIJIOTPOIHbBIE MOIU(UKALIUH YTIepoa.

1.2 Yraepoanble HaHOTPYOKHU. VcTopus OTKpBITUS YITIEpOAHBIX HAaHOTPYOOK. [TonsiTue
OJTHOCTEHHBIX M MHOTOCTEHHBIX YIJIEPOAHBIX HaHOTPYOOK. MHpopmanus o0 ux crpoeHHHM U
Meronax monydeHus. CTpyKTypHbIE CBOMCTBA. XHUPAJIbHOCTh HAHOTPYOOK. DIJIEKTPOHHBIE
CBOWCTBA HAHOTPYOOK. OJEKTPOHHBIE CBOWCTBa TIpadUTOBOM IIOCKOCTH. MexaHHUYecKue
CBOMCTBa. YTpyrue CBONCTBAa YIJIEPOJIHBIX HAHOTPYOOK. DJIEKTpOMEXaHWYECKHE CBONCTBA
yriepoAHbIX HaHOTpyOok. ITonatue xupanbHOoCcTH. OOCYXIEHHE B3aUMOCBSI3U XUPAJIBHOCTH U
(Gu3MYECKUX CBOMCTB YIIEPOAHBIX HAHOTPYOOK. IIpuMeHeHue YriepoJHBIX HaHOTPYOOK.
TokcuyHOCTH HAHOTPYOOK.

1.3 ®yanepen. Vcrtopus oTkpeiTus (ymiepeHoB. Kiactepbl yriepoma. YcraHOBKa H
metoauku Puuapna Cwmommu. Otkpeitusi bakmuncrepa ®ymnepa. Ilonstne o ¢Qymiepenax.
Teopema Diimepa u CTpPyKTypa MOJEKy1 (YyUIEpeHOB U YIJIEPOJHBIX HAHOKIJIACTEPOB,
¢bymiepeHonoA00HbIe CTPYKTYPBl B JKUBOW Npupojae. YTIIEpOAHbIE KIacTepbl (PYIIepOUIHOTO
tuna. CunTe3, MoaUGUIPOBAaHUE, UCTIONb30BaHNUE (DYIITIEPEHOB.

Pa3znesn 2. Kommo3nTel Ha OCHOBe YIUIepOAHBbIX HaHomaTepuaJoB. HeyriepoaHnbie
HaHOTpPYOKU. I'paden. Hanoanma3s

2.1 I'paden. ITonstus rpadura, rpadena, okcunaa rpadgeHa, CTpoeHHe U 0coOble CBOMCTBA
rpadgena. Xumuueckoe  MoaubumupoBanue  rpadena.  «['padeHOBas»  IICKTPOHHKA.
MmHorocnoitabiii  snutakcuansHblii  Tpaden (MEG). CtpykTypa, 3JI€KTpHYECKHE CBOWCTBA,
MEXaHUYECKHE CBOMCTBA, BO3MOYKHOCTH IPUMEHEHHSI B SJIEKTPOHUKE

2.2 Hanoanma3s. IlonsaTus HaHOoaiMaza, CTPOEHHE M OCOObIe CBOICTBa HaHOAJIMa3a.
TexHonorus moaydeHus NETOHALMOHHBIX HaHoaiMa30B. OuMCTKa HaHOAJIMAa30B OT IPUMECEH.
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MeTtoapl KOHTPOJIE CTEMEHM YHCTOTHI JETOHAMOHHBIX HaHoanMmaszoB (JIHA). Ilomydenwme
HaHoanMma3zHbix cycnensuil. Ctpykrypa JJHA. Ilpaktuueckoe ucnonb3oBanue JJHA.

2.3 KoMno3uThl, cofep:xkaiiue yriiepoaHble MaTepualbl. Martepuaibl 1 KOMIIO3UTHI Ha
OCHOBE YTJIEPOAHBIX HAHOTPYOOK. [lommmepbl W KOMITO3UTHBIC MaTepHalibl HA OCHOBE JIPYTHX
YIIEPOIHBIX HAHOCTPYKTYD.

24  Heyriepoanole  HaHOTPYOkHM.  [loHSATHE  HEYIJIEPOMHBIX  HAHOTPYOOK.
OyHKIHMOHAIbHBIE CBOWCTBA M MPAKTHUYECKOE MCIIONb30BAHUE PA3IUYHBIX HEYTJIEPOJHBIX
HAaHOTPYOOK.

4. O0beM y4eOHOM JUCHUILIMHBI

O0BbeM JUCHUTIINHBI

Buna yueOHoii padoThl

3E Axkan. | Acrp.
4. 4.

O061mast Tpy10eMKOCTh TUCIHMILIHHBI 4.0 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
B TOM YHcJe B (hpopMe MPAKTHYECKOH MOJATOTOBKHU 0,11 4 3
Jlekuun 0,89 32 24
B TOM 4HCJIe B (hOpMEe MPAKTUICCKON TTOJITOTOBKU - - -
[TpakTnueckue 3anstus (I13) 0,89 32 24
B TOM 4HCIIe B popMe MPAKTHUECKON OATOTOBKH 0,11 4 3
JlaGopaTtopusie padoTs (JIP) - - -
B TOM 4HCJIe B (hOpMEe MPAKTUIECCKON TOJITOTOBKU - - -
CamocrosiTesbHasi padoTa 2,22 80 60
KonTakTHas camocTosTenpHas padoTa 0,2 0,15

2,22
CaMOoCTOsATEIbHOC U3YICHHE PA3/ICIIOB IUCITUTIIHHBI 79,8 | 59,85
Bua kouTpoJis: 3ager

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«HanomaTepuaJibl 1Jisi HANPABJIEHHOT0 TPAHCIOPTA JIEKAPCTBEHHBIX BELIECTB)

1 Heap auCUMNIMHBI — 03HAKOMMTH CTYIEHTOB C ITIEPCIEKTHBHBIMH HANpaBICHUAMH
IPUMEHEHHs] HAHOMAaTepUaloB B (papMalleBTUKE U MPOOJIeMaMy CO3AaHUsI HOBBIX JIEKAPCTBEHHBIX
CPEICTB, J1aTh MOHATHE 00 OCHOBax oOIIeH (papMakoIOruu, MOKa3aTh OCHOBHbIE HAlpPaBICHUS U
MOJX0Abl K pa3pabOTKe HAHOYACTUI[ M HAaHOMATEpUaloB A (apMaleBTUKH, JaTh MPHUMEpPbI
KOHKpPETHBIX pa3pabOTOK HAHOMAaTepHaJioB [Jisl HAlpaBJICHHOIO TPaHCIOpTa BELIECTB U
JIEKAPCTBEHHBIX CPEJICTB, COACPKALINX TAKUE HAHOMATEPUAIIBI.

2 B pe3yabTare u3yYeHHsl AUCHUILUIMHBI oOyvamommiics 10 Hporpamme
0akajlaBpuAaTa J0JI/KEeH:

Obnaoams cneayolUMU KOMIETEHIUIMU U UHANKATOPaMH UX JTIOCTHKEHUS:

[TK-1.1; [IK-1.3; TIK-4.1; TIK-5.1

3namo:

- IEPCIIEKTUBHBIE HAIIPABJIEHUS IPUMEHEHUSI HAHOMAaTEPUAJIOB B MEIULIHE;

- OCHOBBI 0OmIeH (QapMaKOJOTHU M aKTyaldbHbIE MPOOJIEMBI, CBSI3aHHBIE C CO3JAHMEM U
pUMEHEHHEM HAaHOCHCTEM U HaHOMaTepHaJIoB JUisl (hapMalleBTHKH;

- IPUMEPHI UCTIOJIb30BAHN HAHOMATEPHUAJIOB JJI HAIPABIEHHOTO TPAHCIIOPTA BELIECTB;

Ymems:

- U3y4YaTh U aHaJM3UPOBATh HAY4YHYIO MH(GOpPMAIMIO MO CO3JaHMIO, UCCIEJOBAHHUIO U
IIPUMEHEHHIO HAHOCUCTEM Y HAaHOMAaTEepUasoB sl (papMalleBTUKH;

- TPUMEHATHh TEOpeTHYeCKWe 3HaHMA 00 OCHOBHBIX MOAXOJaX K pa3paboTke
HAaHOMATEPHAJIOB I MEJMLIHMHCKOIO IPUMEHEHUs J[UI1 DPEIICHUS MCCIENOBATEIbCKUX H
MIPUKJIAIHBIX 3a7a4;

Braoemy:
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- CIIOCOOHOCTBIO K KPUTHYECKOMY AaHalIM3y M OLEHKE COBPEMEHHBIX HAayYHBIX
JOCTHOKEHUH B 00JIACTH CO3[JaHMS, UCCIICAOBAHMS M IPUMEHEHHUSI HAHOCHCTEM U HAaHOMAaTEepHaJIoB
JUISL aJPECHOM TOCTABKH JIEKAPCTBEHHBIX BEIIECTB;

- CIIOCOOHOCTBIO OIICHHMBATH MEPCIEKTUBBI MPUMEHEHHSI HAHOYACTHI] 1 HAHOMATEPUAIOB
JUIS CO3JJaHMsl JIEKAPCTBEHHBIX IIPENapaToB, IPEAHAa3HAUEHHBIX JJIS Pa3JINYHbIX ITyT€ BBEIACHMUS.

3. Kpatkoe cojep:kanue AU CHHILIUHBI

Pazgen 1. O0mme moaxoanl K pa3padoTke M NPHMMEHEHHI0 HAHOMATEPHAIOB B
MeJUIUHe

1.1. IlepcneKkTUBHBICe HaNpaBJIeHUs] NMPUMEHEHHs HAHOMATEPHAJIOB B MeAHLMHeE.
MenunuHa, HaHOMEAMILMHA, HAaHOOMOTEXHoJorus. PocT HayuyHbIX HccieqoBaHMH B 00jacTtu
HaHOMAaTepHaJloB A MeAuLMHbL. OIIEHKM pocTa pbhlHKAa HAaHOMEAMLMHBI.  [lepcrieKTUBHBIE
HAIIPABJICHUS HAHOMEIMLMHBI. HMILIAHTHPYEMBIE YCTPOMCTBA; MMIUIAHTUPYEMBIE MaTEpHAJIbL;
MaTepuaibl M YCTPOWCTBA JJsl XMPYPrUH; JAWATHOCTHKA W BH3yalu3anus; (apMaieBTHKA.
IIpumepbr 3apyOeXHBIX M POCCUHCKMX pa3paboTOK B ITHX HampasieHHsX. I[IpoGnemsl
HAaHOMEIULIUHBI.

1.2. Co3naHue HOBBIX JIEKAPCTBEHHBIX CPEACTB HAa OCHOBE HAHOYACTHI H
HaHomaTepuanoB. [lonsTue nexapcTBeHHOTO cpeacTBa. OCHOBHBIE M BCIOMOTATEIbHBIC
KOMIIOHEHTBI JIEKaPCTBEHHBIX CPEACTB. OTalbl CO3JaHUS HOBBIX JIEKAPCTBEHHBIX CPEICTB.
Mexnynaponusie crannaptel GLP, GMP, GCP. JlekapcTBenubie GopMbl, UX KiIaccupUKaIus.
XapakTepuCTUKU 0€30MacCHOCTH JIEKAPCTBEHHBIX CPEJICTB.

1.3. JlekapcTBeHHOe BemecTBO W OpranusM. I[IpoHuUKHOBeHuE BeLIECTB uepe3
Oouosiornyeckue MemOpanbl. IlonsTe rucrorematnueckux OapbepoB. Ilytm BBeaeHus
JIEKapCTBEHHBIX BEILECTB — HX KiIacCU(PUKAIMs, TOCTOMHCTBA, OIPAaHUYEHUS U HEAOCTATKH.
Pacnpenenenue JiekapcTBEHHBIX BELIECTB B opraHusme. JlenonupoBanue. buorpanchopmanus
JIEKapCTBEHHBIX BEIIECTB. BrIBeneHue JeKkapcTBEHHBIX BemnlecTB. [l000YHOE M TOKCHUYECKOE
NEICTBUE JIEKAPCTBEHHBIX BelleCTB. HampaBieHHBIN TpaHCHOPT JIEKAPCTBEHHBIX BEIIECTB KaK
BO3MOKHOCTh CHU3HUTh MOOOUYHOE AciicTBUe. [IpuHIIMT «HE HaBpeIn».

1.4. Bonpocbl TOKCHYHOCTH HAHOYACTHI] U HAHOMaTepHaJoB. [Ipo0GieMbl TOKCUUYHOCTH
BElIeCTBAa B HaHOpa3MepHOM cocTosHMM. HaHoTokcukosorusi. OcoOeHHOCTH OMOJOTHYECKOTro
neicTBus HaHodacTul. lIpuMepsl JaHHBIX O TOKCHYHOCTH HAHOYACTHUI[ METAIJIOB, OKCHUIOB
METAJIJIOB U HEMETAJUIOB, YIJIEPOJHBIX HAHOTPYOOK U (PyJsIepeHOB, CPaBHEHHE C TOKCUYHOCTBIO
BELIECTB B PaCTBOPE U B BUJI€ MUKPOYACTHLI.

Paznen 2. Buabsl HaHoMaTepHaJIOB U HAHOCHCTEM ISl (hapManeBTUKHU

2.1. Heoprannyeckue HaHOYACTHIbI. VICIIOIb30BaHNE HAHOYACTUI] METAJUIOB B KaUeCTBE
OaKTepULUIHBIX areHTOB. MarHuTHbIE HAaHOYAaCTUIBl. MAarHUTHO-)KUJIKOCTHAs TUIETEPMMUS
omyxoneil. HaHouactuupl 30mota U (oroanHamuueckass tepanus. [IpousBonHbie (yraepeHOB.
[TopucTeie HeopraHMYeCcKHe HAaHOYACTHIIBI KaK HOCUTEIHN JIeKapCTBEHHBIX BellecTB. [lepcrnekTHBBI
HEOpPraHMYECKUX HAHOYACTUIl KaK HOCUTENIEH AJI1 HANpaBJIE€HHOTO TPAHCIIOPTA JEKAapPCTBEHHBIX
BELIECTB.

2.2. Jlunocombl. Crtpoenue nunocoM. OCHOBHBIE KOMIIOHEHTBI, MCIOJIb3yeMble s
MOJIyYEHUsI JIMIIOCOMHBIX IMpernapaToB. MeToapl MOJyYeHUs JHUIOCOM C JIEKAPCTBEHHBIMU
BemiecTBaMH. JIOCTOMHCTBA W HENOCTAaTKM JIMIOCOMHBIX (opM mpenaparoB. JIMmocomsl
HaIpaBJIEHHOTO JIEUCTBUSA (C BEKTOPHBIM KOMIIOHEHTOM). JIMIIOCOMBI C yBEIMUYEHHBIM BpEMEHEM
LUPKYyJIAUuU. JIunocoManbHble BaKUMHBL. JIMIIOCOMBI, UyBCTBUTENIBHbBIE K BHEIIHUM CTHUMYJIAM.
[Ipumepsl TUMOCOMHBIX IMpenapaToB Ul PAa3lIMYHBIX MyTeH BBEIEHUS M JICUECHUS Pa3INYHBIX
3aboseBaHui. [lepcrieKTUBBI JTUITOCOM.

2.3. lloiumepHble HAHOYACTHILI U HaHOMaTepHaJbl. [lomuMepsl, pa3pemeHHble s
MeAUIMHCKOro npuMeHeHus. Ilomumepusie HaHouacTulpl. [lonuMepHbie Munenasl. Konbrorarel
JIEKapCTBCHHBIX BEILECTB C MOJUMEPHON MOJEKYJIOH. [IoauIIeKchl Kak HOCUTENN Ul JOCTaBKH
TeHEeTHYECKOro Marepuana. Jlenapumepsl. MUKpoKarcyiisl ¢ moJuMepHoi 06onoukoit. [Tpumepst
pa3pabOTOK JIEKapCTBEHHBIX MIPENApaTOB, COAEPKALIMX HAHOCTPYKTYPhI TOJTUMEPOB.
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2.4. JIpyrue HaHOYACTHIBI M HaHoMaTepuaiabl. HaHosmynbcuu. TBepable JTUMHAHBIE
HAHOYACTHI[bl: CTPOEHHUE, CBOMCTBA, MPUMEPhl HCIOJIB30BaHUSA. ACCOIMATHI MOBEPXHOCTHO-
AaKTUBHBIX BEIIECTB KaK HOCHUTENH JIEKAaPCTBEHHBIX BEUIECTB - MHIIEIUIbl, MHUKPOIMYJIBCHH,
xujkue kpucramuibl. Kybocombl u rekcocoMbl. LIMKIOIEKCTPUHBI U IPYTUE CYNPAMOICKYISIPHbIC
cuctembl. Hanokonreiinepsl u3 JIHK. bnwxkaiiimne u oTaajgeHHbIE NEPCHEKTUBBI MPUMEHEHUS
HaHOYACTHI] 1 HAHOMATEPUAJIOB B MEAUIIMHE.

4. O0beM y4eOHOM JUCHUILIMHBI

O0BbeM JUCHUTIINHBI

Buna yueOHoii padoThl

3E Axkan. | Acrp.
4. u.

O01as TPYA0eMKOCTh U CIUTITHHBI 4.0 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 48
B TOM YHCJIe B (h)opMe NPAKTHYECKOi#i MOATOTOBKH 0,11 4 3
Jlexkuun 0,89 32 24
B TOM 4HCJIe B (hOpMEe MPAKTUIECCKON TOJITOTOBKU - - -
[Tpaktnueckue 3anstus (I113) 0,44 16 12
B TOM 4HCIIE B popMe MPAKTHUECKON OATOTOBKH 0,11 4 3
JlaGopaTtopusie padots (JIP) - - -
B TOM 4HCJIe B (hOpMEe MPAKTUIECCKON TOJITOTOBKU - - -
CamocrosiTesbHasi padoTa 2,67 96 72
KoHTakTHas camocTosTelbHas paboTa 0,2 0,15

2,67
CamocTosTenpbHOEe H3YYCHUE PA3/IesIOB TUCIUILUIHHEI 958 | 71,85
Bua konTpoJis: 3ager

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«Toxkcukog0rus 1 HAHOTOKCUKOJIOT S

1 HEJ'IB JAUCHMUIIJIMHBI — (I)OpMI/IpOBaHI/Ie Y CTYACHTOB IOHATUA O PA3JIMYHBIX ACIICKTaAX
TOKCHYECCKOTI'O ﬂeﬁCTBHﬂ HaHOYAaCTHIl 1 HaHOMATCpHUaJIOB, MECXaHU3MaX HX I[CflCTBI/ISI Ha XUBbIC

CUCTEMBI U CIIOCOOHOCTH K OIIEHKE pHUCKa IPH paboTe ¢ HAaHOMaTepUaIaMU.

2 B pe3yabTrare u3yYeHHus] JUCHUINIMHBI O00y4YalOIMiics 10 Mporpamme
O0axajiaBpuaTa J10JI7KeH:

Ob6nadams CleayOIMMU KOMIIETEHIUSAMHI ¥ HHAMKATOPAMH UX TOCTH)KEHUS:

ITK-1.1; T1K-1.3; T1IK-4.1; TIK-5.1

3namey:

- OCHOBHbBI€ MTOHSATHUS TOKCUKOJIOTHN U HAHOTOKCHUKOJIOTUH;

- MeXaHM3Mbl JeWCTBHS HaumOojee pacnpOCTPAHEHHBIX TOKCUYHBIX BELIECTB H
aHTHUJIOTOB;

- 0COOEHHOCTH JIeHCTBUS HAHOYACTHIL HA )KUBBIE CUCTEMBI;

Ymemp:

- TpaBUJIBHO OIIGHUWBAaTh PUCK TMpH paboTe C pazdIUuHBIMA HAHOYACTUIAMH H
HaHOMaTepHallaMH,

- BBIOMpaTh CpeAcTBAa 3aIlMTHI, HEOOXOAMMBbIE TMpU paboTe C  PpazIuYHBIMU
HAaHOCHCTEMaMH U HaHOMaTepUalaMH;

Bnraoemy:

- uHpOpMaLUEH 0 TOKCHYHOCTH HEKOTOPBIX BUI0B HAHOYACTHI] U HAHOMATEPHUAJIOB;

- HaBBIKAMH aHaJM3a COBPEMEHHOM HAay4HOW IuTepaTypbl B 00JacTH TOKCHYHOCTH
HAaHOMAaTEpHaJIOB.

3. Kpatkoe coaep:kanue AU CHHILTHHBI
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1. BBeneHume u OCHOBHbIe TOHATUA. OmnpeneseHNe TOKCUKOJIOTHH, Pa3Ieiibl
ToKcuKoJioruu. Hcropust Tokcukosoruu. I[loHsTHe O BpegHoM BewiecTBe. TOKCUYHOCTh U
omacHocTh BemiecTBa. Ilonstue mo3bl. Kpuble «m1o3a-3¢gdexT». Buasl TOKCHMYECKHUX 103 H
koHueHntpauuii. Ilopor BpemHoro aeuctBus. Ilonstue IIJK. TonepantHocTts. IlonsiThe
romeocrasza. Kmaccudukanus orpaBieHuid. OcTtpoe W XpoHWYeckoe orpaBicHue. OTmaeHHbIE
MOCJIEICTBUS.

2. JlelicTBMe TOKCHMYHBIX BellecTB Ha opraHu3M. OCHOBHbIE MNYTH NOCTYIUICHUS
TOKCUYHBIX BEIIECTB B oOpranm3M. Kiaccudukaius TOKCHYHBIX BEIIECTB IO JICHCTBUIO HaA
OpraHu3M, 10 HW30MpaTeIbHOM TOKCHYHOCTH. OQGEKTHl MpU IMOBTOPHOM  BBEJCHUHU.
KoMOuHMpOBaHHAS TOKCMYHOCTh. MOJCKYISPHBIE MEXaHW3MBbI JEUCTBUS TOKCUYHBIX BEIECTB.
ATOHHUCTBI U @aHTArOHUCTHI penentopoB. [IpumMepsl TOKCUKAHTOB-arOHUCTOB M AHTAarOHUCTOB, UX
MUIIEHU 1 3P PEKTHI.

3. Jlerokcukamusi 1 aHTHAOTHL. [lepuonsr orpaBneHus. OOmME MPUHIMIBI JICYCHUS
orpaBieHuid. CTUMYNISIMA €CTECTBEHHOW JCTOKCHMKanuu. VICKyccTBeHHass JIETOKCHKAIUA
opranusma. [Ipumenenne antunoToB. Knaccudukaius aHTHI0TOB U IPUMEPBI.

4. IlpuMepbl TOKCHYECKOTO eiicTBUS BelecTB. TOKCHUYECKOE ACHCTBHE HEKOTOPBIX
BEILIECTB HEOPTAHMYECKOTO MTPOUCXOKICHHS: MOHOOKCH/]T YTJIEpO1a, OKCUJIbI a30Ta, OKCUBI CEPBI,
KHUCJIOTBI U IIEIOYHU, (PTOP, MBIIIBIK, TSDKEIbIE METAJUIbl. TOKCHYECKOEe ICHCTBHE HEKOTOPBIX
OPTraHWYECKUX BEIICCTB: OJIHOATOMHBIC CHUPTHI W TJUKOJIH, aneToH, (ochopopraHuYecKue
NEeCTULUABI, KO()enH, HUKOTHH. TOKCHHBI OJIEIHOM MOTaHKM M MyXOMopa. TOKCHHBI 3Mei
CKOPITMOHOB.

5. lonsiTe W 3aa4d HAHOTOKCHUKOJIOrMM. VcTtopuss HaHOTOKCHKOJIOTHU. [Iprmepsl
OCTPOTO M XPOHHYECKOTO JEHCTBUS BbICOKoaMcnepcHor mbutd. O030p 'tonTepa O6GepmopcTepa
«HaHOTOKCHKONIOTHS: HOBasl IHUCIUIUIMHA, BO3HHUKAIOUIAs W3 HM3Y4YEHUsS YaCTHUI[ CBEPXMAJOro
pasMepa». Pacnipenenenue yactuil npu MHraISIuK. BriusHue pasmepa v (OpMbI HAHOUACTHI] —
npuMepbl. OCOOEHHOCTH JACHCTBHUS YACTHUIl B HAHOPA3MEPHOM COCTOSTHUU. OpraHbl-MHUIICHH IS
HaHoyacTull. OneHka pucka Tpud  BO3ACHCTBMM HaHoOMarepuanoB. OrpaHuyeHus Ha
WCIIOIb30BaHUE HaHOMAaTepuaaoB. MeTo/abl OIEHKH 0e30MacHOCTH HaHomaTepuasioB. CpenctBa
3aIUTHI IpH paboTe ¢ HaHOMAaTepUAIaMHU.

6. Ilpumepbl TOKCHYECKOT0 [JeHCTBHSI HAHOYACTHL. TOKCHYECKOE [IeHCTBHE
HAaHOYACTHI[ METaJUIOB, YIJIEPOJHBIX HAHOYACTHUIl, OKCHUJIHBIX HAHOYACTHUL, TOJIUMEPHBIX
HAHOYACTHII.

4. O0beM y4eOHOH JUCHUIIMHBI

O0beM TUCUMTLTHHBI
Buj yueOHoit padoThl Axan, | Acip.
3E
4. 4.
O01mas Tpy10eMKOCTb IV CHUITTHHbI 4,0 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 48
B TOM 4HcJje B GopMe NPaKTHYeCKO# MOAT0TOBKH 0,11 4 3
Jlexuuu 0,89 32 24
B TOM 4Hclie B (hopMe MPAKTUIECKON MOJITOTOBKU - - -
[TpakTuueckue 3austus (I13) 0,44 16 12
B TOM yHcJie B (hopMe IPAKTUUECKON OJITOTOBKU 0,11 4 3
Jlaboparopusie paboTsl (JIP) - - -
B TOM 4YHCJIe B HOpME MPAKTUYECKON TTOATOTOBKH - - -
CamocrosiTeibHas padora 2,67 96 72
KoHTakTHas camocTosaTebHas paboTa 0,2 0,15
2,67
CaMOCTOsTEeTbHOE H3YUCHHE PA3/ICIIOB AUCITUTLTHHBI 95,8 71,85
Bua koHTpoJIA: 3auer
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AHHOTanus padoyeil NPOrpaMMsbl AU CHHUILIMHBI
«MarHuTHbIC HAHOMATEPHAJIBI»

1 Mean AMcUMIUIMHBI — IPHOOPETEHNE 3HAHMUI, YMEHHI U GOPMHUPOBAHUE KOMIIETEHIMIA
B 00JIACTH TEOPUU M NPAKTUKU pa3pabOTKHU U UCIOJIb30BAHUS MAarHUTHBIX MaTepUaIOB, BKIIKOYas
MarHMTHbHIE HAHOMATEPUAIIbI.

2 B pe3yabrare H3y4YeHHMs UCHUIUVIMHBI OOyYalOIIMiics 1O MporpamMmme
O0akajiaBpuaTa J10JI/KeH:

Obnadams cneayroIMU KOMIIETEHIIUSAMYU ¥ HHAMKATOPAMH UX TOCTHXKEHUS:

[1K-1.1; 1IK-1.3; [1K-4.1; TIK-4.2; T1K-4.3, TIK-5.1

3namo:

- TUMIBl MAarHUTHOTO  YIOPSJIOYEHHS W  KJIACCU(UKAIUIO MarHUTOYHOPSA0YEHHBIX
MaTEepUasos;

- OCHOBHBIE XapaKTEPUCTUKU Geppo- U (heppUMarHUTHBIX MaTEPHAJIOB;

- CBA3b MAaKpPOCKOIIMYECKMX MArHUTHBIX XapaKTEPUCTHK C BHYTPEHHEH CTPYKTYpOu
Marepuana;

- CYIIECTBYIOIINE U MEPCIIEKTUBHBIC 00JIACTH MPUMEHEHHUSI MATHUTHBIX HAHOMATEPHAJIOB;

- crI0coOBI MOJyYEHHUs] OCHOBHBIX TUIIOB MAarHUTHBIX HAaHOMAaTEPUAIOB U OCOOEHHOCTH
BbIOOpa MeTo1a Tt 0OecrieueHust TpeOyeMbIX MAarHUTHBIX CBOWCTB;

Ymemn:

- TCOPETUYECKH  OLEHMBATh  MAarHUTHBIE  XapaKTEPHUCTUKH  HOBBIX  (eppo- H
(bepprMarHUTHBIX MaTE€pUaIOB OCHOBHBIX KJIaCCOB;

- IPOU3BOINTH OOOCHOBaHHBIN BBIOOP COCTaBa, CTPYKTYphl M CHocoda IOIydeHus
MarHUTHBIX HAHOMAaTEePHUAJIOB JUI KOHKPETHBIX 00JacTell MPUMEHEHUS;

- IPOBOJUTh AHAJIW3 MAarHUTOMETPUYECKUX MCCIEJAOBAaHUNW U CONOCTaBIEHUE UX
PE3YJIBTATOB C COCTABOM U CTPYKTYPOU HCCIIEIOBAHHBIX MAarHUTHBIX HAHOMATEPUAJIOB;

- IPUMEHATh TEOPETHUYECKHE 3HaHUs B OOJAaCTM MAarHeTu3Ma HaHOMAaTepHUajoB IUIs
pelIeHus] MCCIEe0BATeNbCKUX M NPUKIAJHBIX 337ay, B TOM 4HcIe B OOJAacCTH HAyKd O
HaHOMaTepHalax U HAaHOTEXHOJIOTUH.

Braoemy:

- HaBbIKaMU MOJyY€HUS! OCHOBHBIX KJIACCOB MAarHUTHBIX HAHOMATEPHAJIOB;

- METOJIOJIOTHYECKUMHU TIOJXOJaMH U HaBbIKAMM BBISBICHHS B3aUMOCBS3EH CTPYKTYpBI,
CBOMCTB U TEXHOJIOI'MH IOJIyYE€HUSI MAarHUTHBIX HAHOMATEPHAJIOB;

- HaBBIKAMU OCBOEHHUS U NIPUMEHEHHS HOBBIX METOJ0B MCCIIEN0BAaHUS MarHUTHBIX CBOWCTB
HaHOMAaTEpHaJIOB.

3. Kpatkoe coaep:kanue AU CUUIIUHBI

Pasznen 1. OcHOBBI MarHeTH3Ma M TEOPUM MATHUTHOI'O YIIOPSAOYEHHS

OcHoBbl (u3uku mMarHerusma. MarHeru3sm aTtoMoB M MOHOB. OCHOBHBIE IOHSTHS.
Krnaccudukanus BemiecTB Mo OTHOLIEHUIO K MarHUTHOMY moito. CHUHOBBIA M OpOUTAIbHBIN
MarHuTHbIE MOMeHTHL. OpOurtanpHoe BbIpOXKIcHUE. [lapamarnetusm coenuHenuit d- u f-
3JIEMEHTOB, IAPAMArHETU3M JIEKTPOHOB IIPOBOIUMOCTH.

Juna- m nmapamarterusmM. MarauutHoe ynopsizodeHume. Kiaccuueckne M KBaHTOBO-
MEeXaHWYeCcKhe TPaKTOBKM Jua- U mapamarHetusMa. 3akoH Kropu-Beiicca. OOmenHoe
B3aumMozeiictue. Mogens [aitzenOepra-{upaka-Ban-dnexka. MexaHu3Mbl OOMEHBI, THIIbI
oOMeHa, npuMepbl OOMEHHBIX KJacTepoB. THMbl MarHUTHOTO yrnopsaaoueHus. CroOHTaHHAs
HaMarHM4eHHOCTh. MarHUTHBII MOMEHT B (eppo- U pepprUMarHeTUKax.

Teopusi MmoJiexkysipHOro noJisi. @pycrpupoBanHble cucteMsl. [Ipencrasienus Teopun
MOJIEKYJIApHOrO mosisi Belicca. TemmepaTypHble 3aBUCUMOCTH MAarHMUTHOM BOCIPUUMYHMBOCTH
dbeppo-, aHTHdEppo- u (DeppuMarHeTHKOB. TepMoaMHAMUYECKAsh TEOPHUS MarHUTHOTO
ynopsipoueHust Jlangay. Bkiag MarHUTHOro ynopsijoueHUsi B TEIUIOEMKOCTb. DpycTpanus
CIIMHOBBI B INIOCKMX CTPYKTypax U KyOMUECKUX aHTH(eppOMarHeTHKax.
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MarHuTHasi aHM30TPONUST M MATHMTOCTPUKUMA. CBi3b CTPYKTYpbl MAarHUTHBIX
XapakTEepUCTUK MaTepuaia. MarHUTOKpUCTAUIMUECKasi aHU30TPONUs, OOMEHHAas MarHuTHas
aHU30TpONHsl M aHU30Tponus (GopMbl. MarHuUTHbBIE CBOMCTBA AHU3OTPONHBIX HAHOYACTHII.
MarauToyrpyroe  B3aUMOJECHCTBUE, MAarHUTOCTPUKLMSA. MarmurocraTuyeckass dHeEprus,
pa3MarHu4YMBaroIee noJe. Crna0wrii dheppoMarseTusm. [Ibe30MarHuTHBIN u
MarHUTOICKTPUIECKH (D PeKT.

Pa3zgen 2. Tunbl MATHUTHBIX HAHOMATEPUAJIOB U 00J1aCTH MX NMPUMEHEHUS

OcHOBHBIE MArHHUTHBIE MaTepHaJibl. MHOrooOpa3ue MarHUTHBIX XapaKTePUCTHK,
MarHuTHas CHMMETPHS, MYJIbTU(GEpPpOUKU. MarHuTHble XapakTEpUCTUKU U MpPUMEHEHHE
METAJUIOB TPYNIbl KEJIe3a M WX CIUIaBOB. MAarHuTHbIE XapaKTEPUCTUKU W TPUMEHEHHUE
PEAKO3EMENIbHBIX METAJIOB U WX cIiaBoB. OKCHAHbIE (QeppUMarHeTUKd (PeppuUThI MIMUHENH,
Teopust Heens, heppuThl rpaHaThl, TEKCArOHALHEBIE (DEPPUTEHI.

JloMeHHast CTPYKTypa M OJHOJOMEHHOCTb. Teopus MukpomarHerusma. JloMeHHas
CTPYKTypa, TpaHHUIbl JOMEHOB. BOpPTEKCHbIE CTPYKTYphl B MAarHUTOMSTKMX MaTepuaiax.
JloMeHHasi CTPYKTypa OJHOOCHBIX (DeppOMarHeTMKOB B OOBEMHOM, TOHKOIUICHOYHOM U
HAaHOpPa3MEpPHOM CcOCTOAHUU. [loBeeHne 0OTHOTOMEHHBIX YaCTUI] B MArHUTHOM ToJie. Penakcanus
HaMarHU4YeHHOCTH.

IIpoueccsl HamMarHuvyuBanusi. HaMarnwumBanue OJHOJOMEHHBIX dYacTull (MOJEIb
Croonepa-Bonwdapra). Ilome anmzorpomuu. I[lpomecc HaMarHWMYMBaHUSA, CTaOMIM3ALMS
MarHUTHOTO COCTOSIHUSI W JuHamMu4eckue 3(pQexTrl mporecca HamarHuuuBanus. OCOOCHHOCTH
HaMarHWYMBaHUs TOHKHX IJIEHOK U HAHOYACTHII.

CynepnapaMarHeTM3sM MW MATHUTHbIE SKWAKOCTH. BHyTpeHHuUid ©  BHEUIHUU
cyneprnapamaraetu3Mm. TemmepaTypa OnokupoBku. OlieHKa pa3MepOoB HAHOYACTHUI[ [0 JaHHBIM
MarHuTHOM BOCHPUUMYHUBOCTH. OCHOBHBIE XapaKTEPUCTUKU TUCIEPCHUI MArHUTHBIX YaCTHIIL.
VYcinoBust yCTOMYMBOCTH MAarHUTHBIX KUJAKOCTeH. IloBeneHMe MAarHUTHOM JKUJIKOCTH B
HEOJAHOPOJHOM MAarHUTHOM TI0JIE, OCHOBBI (epporuapoanHamMuku. [loBeneHHE MarHUTHBIX H
HEMAarHUTHBIX YacTUI[ B MarHUTHOM >KUJIKOCTM B MAarHUTHOM IOJi€: MarHuTHas JI€BUTalUsi U
pasziefieHne MaTepuajgoB MO IUIOTHOCTH. OCHOBHBIE TPUMEHEHUS MArHUTHBIX JKUIKOCTEH:
MarHuTHas Cernapanus, MarHUTOXUIKOCTHBIE YIIJIOTHEHUS!, MArHUTOKUIKOCTHBIE aMOPTU3aTOPbI
U AeMiQepsl.

Paznesn 3. B3aumoneiicTBHe HAHOMATEPHAJIOB C JJIEKTPOMATHUTHBIMH NOJAMH H
MeTOAbI UCCJICI0BAHUSA

MarauTHble pe30HAHChI 1 MATHUTOONITHYECKHE sIBJeHHsA. OCHOBBI TEOPUU MAarHUTHBIX
PE30HAHCOB. DJIEKTPOHHBIN NMapaMarHUTHBIA Pe30HAHC. SIIepHbII MATHUTHBINA PE30HAHC — OCHOBBI
METOJla, CHUH-CIIMHOBas W CIHH-PEIIeTOYHas penakcauus, npuHiunsl SIMP-tomorpaduu u
HCMOJIb30BAHUE HAHOYACTHUI] B KAaYECTBE KOHTPACTHBIX areHTOB. PEeppOMarHUTHBIA PE30HAHC.
@eppUMarHuTHBIA pe30HaHC. AHTU(DEPPOMArHUTHBIM pe30HaHC. BrusHHE CTPYKTYpbl U
MarHUTHBIX CBOMCTB MaTepuajia Ha PE30HAHCHYIO YacTOTY MPH €CTECTBEHHOM (eppOMarHUTHOM
pe3onance. Marauroonrtudeckue siieHus — 3 dexter Papanes u Doxra, agdext Keppa.

MarHuTo3jieKTpu4ecKue SIBJICHUS. MarHuTHblie reTepoCTPYKTYPHI.
MarnerocomnporuBienue u 3Qdpext Xomna. COuH-pa3ynopsaoYeHHOE pacCessHHE 3JEKTPOHOB,
AHU30TPOITHOE MAarHETOCOMPOTHUBIIEHUE, KOJIOCCAIBHOE MAarHEeTOCONPOTUBIICHUE, TJIAHAPHBIA U
aHoOMaJbHBINA P dekThl Xoima. MarHUTHEIE CBOMCTBA TOHKUX IJIEHOK. OCOOEHHOCTH OOMEHHOTO
M KOCBEHHOTO OOMEHHOTO B3aWMOJICHCTBUN B TOHKOILJIEHOYHBIX MarHUTHBIX TE€TEPOCTPYKTYypax.
CnuHOBBIE TOKH, MOJIENIb JBYX TOKOB MotTa. I'urantckoe marHerocornpotuBieHue. CriMHOBbBIE
BEHTWJIM U CHHUHOBBIC (UIbTPHL. TyHHEITbHOE MarHeTOCONPOTHBIICHHE. Y CTPOWCTBA XPAHCHUS
nH(OpMAaIIUY HA OCHOBE MAarHUTHBIX CPEJI.

Co31aHue MarHUTHBIX moJieil. CriocoObl co3MaHUsl OJHOPOAHBIX MAarHUTHBIX TOJEH U
nmosieii Tpebyemolr koHpuryparuu. BO3MOXHOCTH ¥ OrpaHWYEHHUs TMPU HUCHOIb30BAHUU
BO3JYIIHO-OXJIAXK/Ia€MBbIX COJEHOMAOB M Karymek ['empmronsia. [umuaapsr  Xambaxa.
DNEeKTPOMarHuThl — MPUHUUI JEHCTBUS M OrpaHUuYEHUs. BO3MOXKHOCTM M OrpaHUYEHUS
WCIIOJB30BAaHNUSI TIOCTOSHHBIX MAarHuToB. (CBEpXIPOBOJAIIME COJEHOUIBI. bHUTTEpoBCckHE U
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rHOpHUIHBIE MarHUTHL. VIMIyJabCHas TEXHWKA CO3/aHUS MAarHUTHBIX TIOJEH W CIIOCO0 CXKaTHS
MarHiTHOTO TIOTOKA.

HccaenoBanne  MarHMTHBIX ~ HaHoMaTepuaioB.  MccienoBanume — audpaxiuu
PEHTTEHOBCKUX Jy4ei M HEeHTpoHOB. CIEKTPOCKOIUS MArHUTHOTO PEHTICHOBCKOTO TUXPOH3MA.
EXAFS u XANES cnekrpockonus. CrnekTpockomusi ramma-saepHoro peszoHanca (3ddexra
Meccbayapa) u ucrnonbzoBanne MeccOay?apoCcKoi CIEKTPOCKONUU ISl UCCIIEIOBAHUS MarHUTHBIX
MaTtepuasioB. lVcciieoBaHME MAarHUTHBIX MAaTEpUAOB Ha JIOMEHHOM YPOBHE: JIIEKTPOHHAs
MUKPOCKOIIHSI, CKAHUPYIOIIAsi 30H10Basi MUKPOCKOIUS ¢ MATHUTHBIMU 30HIaMU, MUKPOCKOIIHUS H
cniekrpockonus d3pdexra Keppa. MccnenoBanne MaKpoCKOMMYECKHX MAarHUTHBIX XapaKTEPHCTHUK:
Bechl Dapajies, IKCTPAKIIMOHHBIE MarHUTOMETphI, BuOpomaraeromerp, SQUID-marauromerpusi.
Oco0eHHOCTH BBIOOpA METO/Ia UCCIICIOBAHUS.

4. O0beM y4eOHOM JUCHHUIJIMHBI

O0BbeM THCHUILINHBI

Buj yueOHoii padoThl Axan, | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTb 1N CHUNITHHBI 4,0 144 108
KonrakTHasi padoTa — ayuTOPHBIE 3aHATHSI: 1,33 48 48
B TOM 4YHcJje B (popMe NPAKTHYECKOH NOATOTOBKHU 0,11 4 3
Jlexkuun 0,89 32 24
B TOM 4Hclie B (hopMe MPAKTUUYECKON MOJITOTOBKU - - -
[TpakTnueckue 3austust (I113) 0,44 16 12
B TOM 4YHCJIe B (hOpMe IPAKTUIECKON MOATOTOBKH 0,11 4 3
JlaboparopHsie paboTsl (JIP) - - -
B TOM 4Hclie B (hopMe MPAKTUIECKON MOITOTOBKU - - -
CamocrosiTejibHas padoTa 2,67 96 72
KoHTakTHas camocTosTeNbHas paboTa 0,2 0,15
2,67
CamocTosITeIbHOE U3YUECHHE Pa3/IeNIOB AUCIUILIMHBI 95,8 71,85
Buj koHTpOJIA: 3auer

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«OcHOBBI KpUCTALUIOTPA(UU B TEXHOJOTHH HAHOMATEPHAJIOB)

1 ean aucuMmInHbI — NpUOOPETEHNE 3HAHMI, yMeHHU U POPMUpPOBaHUE KOMIETEHIMIA
B 00JacTH TMPUMEHEHUs KpUCTaIOrpaduueckoro ammapaTta JUis BBISIBICHHS W 3aJaHUS CBS3U
MEXIy KPUCTAIINYECKON CTPYKTYPOH, OpraHM3aIuel U XapaKTepUCTUKaMi HAHOMATEpHaJIOB.

2 B pe3yabrare u3y4YeHMs JAMCUMIUIMHBI oOy4yawuiuiics 1m0 Nporpamme
0akajlaBpUaTa J10JIKEH:

Obaaoams CIEeAYIOIUMU KOMIETCHIIUSAMU U UHAUKATOPAMH UX JTOCTHKEHUS:

[TK-1.1; TIK-1.3; T1K-4.1; TIK-4.2; TIK-4.3, [IK-5.1

3namy:

— DJIEMEHTHI TOYEYHOW U MPOCTPAHCTBEHHOW CHUMMETpPUH, CTIOCOOBI UX TMPECTABICHUS U
0COOCHHOCTH B3aUMO/ICHCTBHS,

— TPUHIUIBI UHIAIAPOBAHUS Y3JI0B, PSAIOB U TUIOCKOCTEH KPUCTAITTMIECKON PEIETKH;

— THIBI MPOCTPAHCTBEHHBIX  PEMIETOK, CIOCOOBI MOCTPOEHUs  IpadukoB
MPOCTPAHCTBEHHBIX TPYIITI;

— MEXaHHU3MbI pOCTa KPUCTAIIIIOB, BKIIIOUasi HAHOKPUCTAILIBL,

— CBsI3b OOJIMKA KPUCTANIOB C WX CTPYKTYPOM H CIOCOOBI YIpaBICHUS OOJIMKOM
KpUCTAJIJIOB.

Ymems:
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— HUCHOJB30BaTh O00O3HAUCHMS MPOCTPAHCTBEHHBIX M TOYEYHBIX TPYII CHUMMETPHH,
CTPOUTH TPAPUKH MPOCTPAHCTBEHHBIX U TOYCUHBIX TPYIIIT CUMMETPHH;

— QHAJIM3MPOBATh BO3MOXKHOCTHU IMOJNYYEHHS HAHOYACTHUI[ pa3Nu4HOM (opmbl, B
3aBMCHUMOCTH OT CUMMETPUHN KPUCTAJUIMYECKOTIO CTPOCHMSI MaTepralla HAHOYACTHIL;

— 3aJaBaTh TpeOOBAHUSA K yCIOBUAM (OPMHUPOBAHUS HAHOYACTHUL] U HAHOMATEPUAJIOB, JUIs
obecriedeHus: TpeOyeMBbIX CTPYKTYPHBIX U (PU3UUECKUX XapaKTEPUCTHK HAHOMAaTEpUaa;

Braoemy:

- HaBBIKAMU KPHCTAILIOTPA(UIECKOTO ONMCAHUS PEANBbHOM CTPYKTYPBl KPUCTAIIIOB;
- METOJIOJIOTHYECKUMU IIOIXOJaMHU M HABBIKAMHU BBISBJICHMS B3aUMOCBSI3€U CTPYKTYpHI,
CBOMCTB U TEXHOJIOTUH ITOJTyYEHUSI KPUCTAUIMYECKUX HAHOMATEPUAJIOB.

3. Kpatkoe cojep:kanue AU CHHILIUHBI

Haykd, CyOquCIMIUIMHBI KpUcTayuiorpaguu U e€ CBs3b ¢ APYTUMH OOJIACTIMH HAY4HOTO
3HaHus. Mcropust pa3Butus kpuctauiorpaguu. CoOBpeMEHHOE COCTOSHHE, HpoOJeMbl U
MIEPCIIEKTUBBl Pa3BUTHS KpUCTAIIOrpa@UU U CMEXHBIX JuciumuinH. Kpucrann u ero cBoicTBa.
3HayeHuWe W 3aJaud Kpuctajuiorpapuu B TNPUMEHEHMM K HaykaM O HaHOMarepuaiax u
HAaHOTEXHOJIOTHH.

IIpoenupoBanne KPUCTALIOB. Buibl npoekuuii, UCONb3yeMble B KpUCTaLIOrpaduu, ux
nocrpoenue. [lpenmMyinecTsa u HEIOCTATKU CIIOCOOOB MPOECIUPOBAHUS.

DJIeMeHTbl MAaKpPOCHMMeTpUM KpHucTawIoB. IloBoporHeie ocu. OrpaHnyeHus Ha
BO3MOXXHBIM TIOPSAZOK OCHM B KpUCTaJUle. 3epKajbHble IUIOCKOCTM M LIEHTP HHBEPCUHU.
O06o3Hauenue 31neMeHTOB cuMMeTpuu. CroxHbele ocu cuMmMerpuu. OceBas Teopema OJilnepa.
CriocoOpl npecTaBiaeHUs] 1 0COOEHHOCTH B3aUMOAECHCTBUSI CHMMETPUUECKUX OIepalvi.

Pa3zgen 2. MakpocumMMeTpHsi HAHOKPHUCTAJLJIOB

TouyeyHble rpynnbl CHMMeTPUH. BriBox Toueunsix rpynn cummerpud. Koopaunartasie
cucteMbl B Kpuctasiorpapuu. Kareropum M CHHIOHMH KPUCTAJIOB. YCTaHOBKAa KPHCTAJIOB.
O0603HaueHne TOYEUHBIX TPYIII cuMMeTpun B cuMBoiinke bpase, l1Iandnuca u 'epmana-MoreHa.

Kpucraniaorpajpuueckoe wnnHaunmpoBanue. HMHaekcsl y3noB, pébep M TrpaHel
kpuctaioB. [lapamerpsr Beiicca u  cumBoabl  Mmuiepa.  UYeTbIpEXMHIEKCOBBIE  OCH
reKCaroHalbHOM CHUHTOHMM, HMHJEKChl bpaBe; cUMBOIBI pebep TIeKcaroHaJlbHBIX KpPUCTAJUIOB.
EnunHnunas rpaHb B KpUCTalax pa3HbIX CUHTOHUI. 3aKOH 30H.

IIpoctbie ¢opmel. [lonstue mpoctsix Gopm kpuctamioB. [Ipocteie hopMbl B Kinaccax ¢
eIMHUYHBIM HamnpasieHueM. IIpocTeie ¢popMbl B Kilaccax 0e3 eJUHUYHBIX HamnpasieHuil. CBs3b
CUMMETPUH  BHYTPEHHEro CTpoeHMs U  (GOpMbl HaHOKpUCTAUIOB. KoMOHMHalMOHHBIE
MHOTOTPaHHUKHU.

Pa3nen 3. Kpucraioxumusi HAHOMATEPHAJIOB

JJIeMEeHTBhl TPAHCJAALUOHHONW cumMerpuM. Kpucramnmueckas pemeérka W THIBI
JJIEMEHTApHBIX sYeeK. IIpocTpaHCTBEHHBIE 3JIEMEHTBHI CUMMETPUU: BHHTOBBIE OCH, IJIOCKOCTH
CKOJIB3SILIETO OTpakeHUs. B3anmoielicTBHE 3aKpPBITHIX U OTKPBITBIX AJIEMEHTOB CUMMETPHH.

IIpocTpaHcTBeHHBbIe TPynnbl cuMMeTpun. O603HaUeHHE U BBIBOJ MPOCTPAHCTBEHHBIX
rpynn cumMmerpuu. Iloctpoenne rpadmkoB mpOCTPaHCTBEHHBIX Tpymil. CBs3b TPaHCISIIIMOHHON
CUMMETPUHU C MaKpOCUMMETpUEN HaHOKpUCTAIUIOB. OCOOEHHOCTH MOP(OIOTHH HAHOKPHCTAIJIOB
Pa3IMYHBIX TPOCTPAHCTBEHHBIX TPYIIIL.

OcHoBbl KpHucTALIOXUMHU. KOOpauHAIIMOHHBIE YHUCIla, KOOPAMHALIMOHHBIE MOJIM3IPHI,
9ucio (HOPMYIBHBIX €IWHUII. THUIBI XUMHUYECKOW CBS3W B KpucTauiax. [lmoTHeliue mapoBbie
YIIAKOBKM B KpucTaiax. M30CTpyKTypHOCTb, M30TUIUSA, TerepoTunus. OCHOBHBIE KaTErOpHH
KPHUCTAJUIOXUMUMU.

Poct HaHokpucTramioB. [IpyuuHbl U yCIOBUS 00pa3oBaHUsl KPUCTAJUIOB. MeXaHU3MBI
pocta kpucramioB. PDakTopsl, BIMAIOMKME Ha OOMMK KpucTawioB. Mopdoaoruueckue
0COOEHHOCTH pealbHBIX KPUCTAJUIOB: CKYJIBIITYypa IpaHeil KpucTaia, GOopMbl pOCTa KPUCTAIIOB,
CPOCTKM KDHCTaJUIOB, CHUMMETpUS [BOMHUKOB. MeETOABl BBIpAIIMBAHUS KPUCTAUIOB H
0co0eHHOCTH (pOPMUPOBAHMS HAHOKPUCTAILIOB.
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4. O0beM yueOHOM JUCUUIIJIMHBI

O0beM TMCUMILUTHHBI
Buna yueOHoii padoThl Axax. | Actp.
3E
4. u.
O01as TPYA0EeMKOCTh IUCIUTITTHHBI 4.0 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aAHATHS: 1,33 48 48
B TOM 4HcJIe B (h)opMe NMPAKTHYECKOI MOATOTOBKH 0,11 4 3
Jlexkun 0,89 32 24
B TOM 4HcClIie B (hOpMe MPAKTUIECKON OITOTOBKU - - -
ITpaktrueckue 3ansatus (113) 0,44 16 12
B TOM 4ucIe B popMe MPAKTHYECKON OTOTOBKU 0,11 4 3
JlaGopaTtopHsie padoTs (JIP) - - -
B TOM 4HCJIe B (hOpMEe MPAKTUICCKON TTOJITOTOBKU - - -
CamocrosiTesibHas padoTa 2,67 96 72
KoHTakTHas camocTosTelbHas paboTa 0,2 0,15
2,67
CamocTosTenpbHOe H3YUYCHUE PA3/IesIOB TUCIUILIHHEIL 958 | 71,85
Bujx koHTpOJS: 3ager
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5.4 IlpakTuka

AHHOTanuaA padoyeil mnporpaMmbl Y4eOHO! NPAKTUKN: 03HAKOMHUTEIbHAS NIPAKTUKA

1. IleJ1b NPAKTHKHU: COCTOUT B MOJIyYCHHH 00yUJaIONIMMCS IEPBUYHBIX PO(PECCHOHATBHBIX
YMEHUH M HaBBIKOB IYTEM CAMOCTOSITEIBHOIO TBOPYECKOTO BBINOJIHEHUS 3a]a4, NOCTABICHHBIX
nporpaMMoii mpakTuku. OCHOBHOWM 3ajayeil JUCHUIUIMHBI SBISETCS (OPMUPOBAHHE Y
oOyyaroluxcsi MEPBUYHOTO MPEJCTaBICHUs OO0 OpraHu3aluyd Hay4yHO-HCCIEA0BATEIbCKOM
NESITEIbBHOCTM M CHCTEME YIPABICHUS HAyYHbIMHU HCCIEIOBAaHUSIMHU; O3HAKOMIIEHHUS C
METOAOJOTUYECKUMH OCHOBAaMHU M  IPAKTUYECKOTO OCBOEHUs IPUEMOB OpraHU3alui,
IUTAHUPOBAHUS, MPOBEIACHUA U OOecreueHHs] HaydyHO-HCCIIEOBATEeNLCKOM M 00pa3zoBaTeIbHOM
NEeSITeIbHOCTH, O3HAKOMJICHHSI C JIeATEIbHOCThI0O 00pa30BaTeIbHBIX, HAYYHO-UCCIIEOBATEIbCKUX
U TIPOEKTHBIX OpPraHM3alui MO0 MPOoMI0 M3ydaeMoil mporpaMMbl OakalaBpHara; pa3BUTHE Yy
o0y4aroIuXxcst TMYHOCTHO-NIPO(ECCHOHATIBHBIX KaUeCTB UCCIIEI0BATEIS.

2. B pe3yJsibTaTe NpoXo:KIeHUs MPAKTHKH 00YYAIOUIUIACS T10JIAKEH

Obnadoams cleAyOIUMU KOMIETEHIUAMU U MHAUKATOPAMHU UX JIOCTHXKEHUS:

VYK-1.1; YK-1.2; YK-1.3; VK-2.1; YK-2.2; YK-3.3; VK-3.5; YK-4.1; YK-4.2; YK-4.3; YK-6.1,
VK-6.2; YK-6.3; YK-8.2; YK-8.3; OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-3.1; OIIK-3.2;
OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-5.1; OIIK-5.2; OIIK-6.1; OIIK-6.2; OIIK-7.1;
OIIK-7.2; OIIK-7.3; OIIK-8.1; OIIK-8.2; OIIK-8.3

3Hamy:

— TMOpPANOK OpraHu3ald, IUIAHUPOBAHMSA, MPOBEACHUS U OOECICUCHHS HaydHO-
UCCIIEIOBATENLCKUX PA0OT C UCTOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHUI;

— TOpPSAOK OpraHM3alliy, MJIaHUPOBAHUS, IPOBEJACHHS U obecrieueHnus o0pa3oBaTeabHON
JEeSITeIbHOCTH T10 MPOQHITIO U3y4aeMOol MporpaMMbl OakagaBpuara.

ymemy:

— OCYILECTBJIATH MOUCK, 00pabOTKy M aHajau3 HayYHO-TEXHHYECKOM HHpOpManuu 1o
npo U0 MPOiIEHHON MPaKTUKHU, B TOM YHCJe ¢ MpuMeHeHueM Internet-texxnosnormuii;

enaoems:

— CHOCOOHOCTBIO M TOTOBHOCTBIO K HCCIIEJIOBATEIBCKON AEATEIbHOCTU MO MPOQPHIIIO
M3y4aeMo# MporpaMMsbl OakajiaBpHara,

— METOJOJOTMYECKUMH TOAXOAaMH K OpraHM3alMd Hay4YHO-HCCIEIOBATEIbCKON H
00pa3oBaTenbHON JESTETHHOCTH.

3. Kpatkoe coaep:kanue NpaKTHKH

VYyeOHasi MpakTUKa BKJIIOYAET ITalbl 03HAKOMJICHHUSI C METOJOJOTHYECKUMU OCHOBAMHU U
MPAKTUYECKOIO0 OCBOGHMs MPHEMOB OpraHHU3alli, IJIAHUPOBAHUS, MPOBEACHUS U oOecrieyeHus
Hay4YHO-HCCIIeI0BATENIbCKONW U 00pa30BaTEIbHON NEATEIbHOCTH, O3HAKOMIICHHS C AESITETbHOCThHIO
00pa3oBaTeNbHBIX, HAYyYHO-MUCCIEAOBATEICKUX M MPOEKTHBIX OpraHu3alii 1o Mpoduio
M3y4aeMol mporpammsl OakanaBpuara.

KonkperHoe copeprkanue yueOHOH NMPaKTHKU OMpEAesIeTcs MHIUBUAYATIbHBIM 33 aHUEM
oOyuarolerocsi ¢ y4éToM HHTEPECOB M BO3MOXKHOCTEH KadeIpbl WM OpraHu3allM, I7Ie OHa
npoBoauTcs. UHauBHUIyanbHOE 3aaHue pa3pabaThIBaeTCs MO MPOQUII0 U3ydaeMOU MpOrpamMMbl
OakaniaBpuaTa ¢ yu€TOM TE€MbI BBIITYCKHOM KBaTM(PHUKAIIMOHHOMN pabOTHI.

4. O0beM NPaKTHKH

O0BeEM OUCIIUILINHEI

B OHoI1 pad
U1 yueOHOU pabOoThI 3E Axan. 9. Actp. 4.

OO01mast TpyA0eMKOCTh UCIUTLITNHBI 3 108 81

KonTakTHasi padora - ayiuTOpPHbIE 3aHATHS: - - -

Jleknun
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[Tpaktuueckue 3ausrus (I113)

JlaGopaTopHbie pabOThI

CamocrosiTeibHas padoTa: 3,0 108 81
KoHTakTHas camocTosTenbHas paboTa 3,0 0,4 0,3
CaMOCTOSTEIbHOE H3YUCHHE PA3/IeIOB UCITUTLIHHBI 107,6 80,7
Buj HTOroBOro KOHTPOJIS: 3auer ¢ oLeHKOI

AHHOTanus padoyeil nporpammbl IIpou3BOICTBEHHO NPAKTUKU: TEXHOJIOTHYECKO
NPAKTUKHU

1. Ileqsb MPOM3BOJACTBEHHON NMPAKTHKHM: TEXHOJOIMYECKON NMPAKTHKH — IOJy4Y€HUE
npodeccuoHabHBIX ~ YMEHHH U omblTa  NOpO(EeCcCHOHANBHOM  JEATENBHOCTH  IYTEM
CaMOCTOSITEJIBHOTO TBOPYECKOTO BBIIIOJIHEHHUS 3a/1a4, IOCTABJICHHBIX MTPOTPAMMON IPAKTHKH.

2. B pe3yabrare NpoOXoxkIeHUs] MPOU3BOACTBEHHOIl NPAKTHKH: TEXHOJOrH4YeCKO
NPAKTHKHN 00Y4YaK0IIUiics N0 MpPorpaMMe 0aKaJaBpuAaTa J0JIKeH

Obnadoams cleAyOIUMU KOMIETEHIUAMU U MHAUKATOPAMHU UX JTIOCTHXKEHUS:

YK-1.1; VK-1.2; YK-1.3; YK-2.1; VK-2.2; YK-3.1; YK-3.3; YK-3.5; YK-4.1; YVK-4.2; YK-4.3;
VK-5.1; YK-5.2; VK-5.3; YK-6.1; YK-6.2; YK-6.3; VK-7.1; VK-7.2; VK-7.3; VK-7.4; VK-8.1;
VYK-8.2; YK-8.3; YK-9.1; YK-9.2; VK-9.3; VK-10.1; YK-10.2; YK-10.3; YK-11.1; YK-11.2; VK-
11.3; IIK-1.1; TIK-1.2; TIK-1.3; T1K-2.1; [1K-2.2; [1K-2.3; TIK-4.1; 11K-4.2; 11K-4.3; I1K-5.1; IIK-
5.2; TIK-5.3; TIK-3.1; TIK-3.2; T1K-3.3; [1K-6.1; [1K-6.2; ITK-6.3

3nameo:

— TOAXOAbl K OpraHu3ali U IUIAHUPOBAHHMIO HAyYHO-HCCIIEIOBATENbCKOW paboThI,
OTBITHO-KOHCTPYKTOPCKOM M TMPOU3BOJICTBEHHOW JIEATEHOCTH 10 TPO(III0 MPOrpamMMsbl
OakanaBpuaTa

Ymemy:

— BBINIOJIHATH TOUCK, 00OpabOTKy, aHaIM3 W CHCTEMAaTH3allUI0 HAyYHO-TEXHUYECKOU
nH(OpMAaIIUY, OCYIIECTBISATH BBHIOOP METOAUK U CPEACTB pEIIeHHUs 3a7ad, MOCTaBICHHBIX
MIPOrpaMMOi PAKTUKH;

Braoemy:

— TpueMaMu pa3palbOTKH MIIAHOB M MPOTPaMM MPOBEACHUS TEXHHUUYECKHUX Pa3pabOTOK U
HUCTIBITAHUH.

3 Kpartkoe conep:xaHne NpaKTHKH

Pa3nen 1. O3HakomMuTenbHbId. O3HaAKOMJIEHHE C TEXHOJIOTHENW MPOU3BOJCTBA U MECTOM
MIPOU3BOJCTBEHHOMN MPAKTUKH.

Pazgen 2. BblnmosiHeHMe TeXHOJOTHYeCKOW mnpakTukH. IIpakTnueckoe wu3ydyeHue
TEXHOJIOTUYECKUX  IPOLIECCOB  IOJYYECHHS  HAHOMAaTepUaJIOB HA  OCHOBE  HU3YyYCHUS
TEXHOJIOTMYECKHUX PEMIAMEHTOB MPOU3BOJICTB. BEINONIHEHE NHANBUYAIBHOTO 3aaHUS.

Pasnen 3. 3akawuurensubiii. CucremMaTu3anus MaTepuana, NoAroToBKa oTyeTa.

3aKperuieHue TEOPETHUYECKUX 3HAHWM, TOJYYCHHBIX OOYYalOMMMHUCS TP HW3yYEHUU
MporpaMMbl OakamaBpHara.

Pa3zButne y 00yuaromuxcs HaBbIKOB HAYYHO-HCCIIEIOBATEIBCKON JESTETHHOCTH.

4 O0beM NPaKTHKH

O0beM npakTHKH

Buj yueOHoit padoThl

3E Axkan. | Actp.
. .
O0wmas TpyA0eMKOCTh NPAKTHKHU 3 108 81

KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: - - -
B TOM 4HcJe B (popMe NPAKTHYECKOH MOAT0TOBKH:
[Tpaktnueckue 3ausatus (113):
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B TOM 4Hclie B (hOpMe MIPAKTUIECKON MOTOTOBKHU:

CamocTrosiTejibHas padoTa 3,0 108 81

KonTakTHas camocTosTenbHas padoTa 30 0,4 0,3

CaMOCTOsTEeIbHOE H3YUCHHE PA3/ICSIOB TPAKTUKH ' 107,6 80,7
Buja koHTpOJIS: 3a4er c oneHkom

AHHOTanus padoyeil nporpammbl IIpou3BOICTBEHHON NPAKTUKN: HAYYHO-
HCCJIEI0BATEIbCKOI padoThl

1. Heap npakTuku — GOPMUPOBAHUE HEOOXOMUMBIX KOMITETECHIUH /Il OCYIIECTBICHUS
Hay4YHO-UCCJIEIOBATEIbCKOM  JIEATEIbHOCTH TI0  HampaBlieHuro mnoxarotoBku 22.03.01 -
«MarepuanoBeIcHUe U TEXHOJIOTHH MaTepHAIOBY» Mpodmib «MarepralloBEeICHHE U TEXHOJIOTHH
HAHOMATEepPHAIOB W  HAHOCHUCTEM»  IMOCPEJACTBOM  IUIAHUPOBAHHUS U  OCYILECTBICHHS
AKCICPUMEHTAIbHON JICATEIbHOCTH HAa OCHOBAaHUM M3YUYEHHBIX JTUCHUIUIMH, B TOM 4YHUCJE
CHEIHAbHBIX, 1 CAMOCTOATEIHHO N3YUYEeHHOI HH(pOpMaluu.

2 B pe3yabTare NpoOXo:KAeHUsI MPAKTHKH 00YYAIOMIMIACS T0JIKEH:

Obnadoams cleAyOIUMU KOMIETEHIUAMU U MHAUKATOPAMHU UX JTIOCTHXKEHUS:

VK-1.1; YK-1.2; VK-1.3; YK-2.1; YK-2.2; YK-3.3; VK-3.5; YVK-4.1; YK-4.2; YK-4.3; VK-6.1;

VK-6.2; VK-6.3; YK-8.2; YK-8.3; IIK-1.1; IIK-1.2; IIK-1.3; IIK-2.1; IIK-2.2; TIK-2.3; TIK-4.1;

I1K-4.2; TIK-4.3; I1K-5.1; [1K-5.2; T1K-5.3; T1K-3.1; T1K-3.2; T1K-3.3; [1K-6.1; T1K-6.2; I1K-6.3
3uame.

— TOpSAJOK OpraHu3alliM, IUIAHUPOBAHUS M TPOBEACHUS HAYYHO-HCCIIEIOBATEIBCKHUX
paboT C UCITOJIB30BAHUEM TTOCIICAHIX HAyYHO-TEXHHYSCKUX JIOCTHDKCHUH B JJAHHOHM 00J1acTH;

—  TEOPEeTHYECKHE OCHOBHI Pa3pabOTKH U MOJYyUYE€HUS] HAHOCTPYKTYPUPOBAHHBIX CUCTEM U
HaHOMaTEPHAJIOB, OCHOBHBIE METO/IbI WX MCCJIEIOBAHUS U 00JIACTU MPUMEHEHUS,

—  OCHOBHBIE TpeOOBaHUs K MPEJICTABICHUIO PE3yJIbTATOB MPOBEACHHOTO HCCIICIOBAHUS
B BUJIE HAYYHOT'O OTYETa, CTAThU WU JAOKIAJa;

Ymems:

—  CaMOCTOSITEJIbHO BBISBIIATH TMEPCHEKTUBHBIC HAMpPaBJICHUS HAYYHBIX HCCIICIOBAHUM,
00OCHOBBIBaTh AaKTyaJbHOCTb, TEOPETHUECKYID U TPAKTHUECKYI0 3HAYMMOCTh MPOOIEMBI,
MPOBOJUTHh  OKCIEPUMEHTAIbHBIC HWCCICAOBAHUS, AaHAIM3UPOBaTh MW HHTEPIPETUPOBATH
MOJIyYEHHBIE PE3yJIbTaThI;

—  OCYIIECTBISTH MOMCK, 00pabOTKYy M aHAIM3 HAyYHO-TEXHUYECKOW HMHpOpManuu 1o
PO UITIO BBITIOJIHIEMOU pabOThI, B TOM YHUCJIE€ C MPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH;

— paboTaTh Ha COBPEMEHHBIX MPUOOpPAX, OPraHU30BHIBATH MPOBEIACHUE IKCIIEPUMEHTOB
Y UCTIBITAHUH, MPOBOIUTH X 00pPabOTKY U aHAIU3UPOBAThH PE3yIbTATHI;

Brnaoemn:

- METOJOJIOTMEH M METOJMKOM MpOBEAEHUS HAYYHBIX HCCIEJIO0BAHMM; HaBBIKAMU
CaMOCTOSITENIbHOM Hay4HOH U MCCIIe10BaTENbCKON padOThI;

-  CHOCOOHOCTBIO pelIaTh IOCTABICHHBIE 3aJaud, UCIONB3YyS yYMEHHS W HaBBIKH B
OpraHU3aINi HAYIYHO-UCCIIEOBATEICKUX U TEXHOJIOTHIECKUX PadoT;

-  HaBBIKAMHU KPUTUYECKOTO aHANIM3a HAYYHO-TEXHUYECKOW JUTEpaTyphl, pa3paboTKu U
dhopmynupoBaHusi COOCTBEHHBIX METOI0JIOTUYECKHUX MOAXO0I0B K PEIICHUI0 HAYIHBIX TTPOOJIEM.
Iloozcomosums u npedcmasums K 3awume HAYIHO-UCCIIENOBATENbCKyl0 padory (HUP),
BBITIOJITHCHHYIO Ha COBPEMEHHOM YpPOBHE PAa3BUTHUSI HAYKM W TEXHUKA U COOTBETCTBYIOIIYIO
BBEIOpAaHHOMY HAIpPaBIIEHUIO MOATOTOBKH M Mporpamme oOydeHus. B mpeacraBieHHOIN K 3amiuTe
HUWP nomxHBI OMYYUTh Pa3BUTHE 3HAHUS M HABBIKH, TIOJYYCHHBIE 00YUYaAIOMUMCS TIPU OCBOCHUH
mporpaMMbl  0akajaBpuara, B TOM 4YHCIIE TPU W3YYECHUH CICIUANBHBIX  JUCIHILIUH.
[IpencraBnennas k 3amure HUP nomkHa copepkaTh OCHOBHBIE TEOPETHYECKHE TMOJOXKEHUS,
AKCIIEPUMEHTAIBLHBIC PE3YIbTAThl, MPAKTUUECKUE JOCTHKCHUS U BBIBOJIBI U3 PAOOTHI.
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3 Kparkoe cogepxaHne NpaKTHKH

B mporecce ocBoeHMST AUCHUIUIMHBI O0YYAIOIIUICS JODKEH MOATOTOBUTH U MPEACTABUTD
K 3alllUTe Hay4HO-HcclefoBaTenbckyto padoty (HUP), BbIIOIHEHHYIO HA COBPEMEHHOM YpPOBHE
pa3BUTHS HAayKd M TEXHHKH U COOTBETCTBYIOIIYIO BBHIODAHHOMY HAIPAaBICHHIO MOATOTOBKU H
porpamMme o0y4yeHHUs.

B npencraBnennoi k 3ammre HWP n0mKHBI MOJNYy4uTh pa3BUTHME 3HAHUS W HaBBIKH,
IIOJyYeHHbIe OO0YYarolUMMCs IpPU OCBOEHUHM HpOrpaMMbl OakajaBpuaTa, B TOM 4YHUCIE IpH
M3YYEHHUH CeUUaNbHBIX aucuuiuinH. [lpeacraBnennas k 3amure HUP nomkHa cogepkars 0030p
JIUTEPATyphl, ONUCAHUE HCIIONb30BAHHBIX MATEPUAIIOB U METOJLOB HMCCIEJOBAHMS, ITOJYYCHHBIE
HKCIEPUMEHTAIbHBIE PE3YJIbTAThl U BBIBOJBI 110 paboTe.

4 O0beM MPAKTHKHU

O0bem nNpakTUKH
Bup y4eOHoii padoThI Axax. | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh NPAKTHKH 7 252 189
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 2,67 96 72
B TOM YHcJe B (h)opMe NPAKTHYECKO#i MOATOTOBKM: 2,67 96 72
[Tpaktuueckue 3austus (I13): 2,67 96 72
B TOM 4HcCIe B GOpMe MPAKTHYECKON TOJATOTOBKH: 2,67 96 72
CamocrosiTesbHasi padoTa 4,33 156 117
KonTakTHas camocTosiTelibHast paboTa 422 0,4 0,3
CaMOCTOSITeJIbHOE U3YUYEHUE PA3JIeJIOB MPAKTUKHU ’ 155,6 | 116,7
Buj koHTpOJIS: 3a4er c oueHkoi

AHHOTanus padoyei nporpamMmsl HIpeinnioMHoONH NPAKTHKH

1. deap nmpeaaMnjoOMHOH NPAKTUKHU — BBINOJIHEHHE BBIYCKHOW KBaTU(UKALMOHHON
paloThI.

2. B pesyabraTre NpPOX0XIAeHUS NPEJAUIVIOMHON NPAKTHUKH o0yvaommiics 1o
nporpamMMe 0aKajaIaBpUaTAa J0JIKEH:

Obnadoams cleayoIUMU KOMIETEHIUIMU U MHAUKATOPAMU UX JIOCTHXKEHUS:

VYK-1.1; YK-1.2; VK-1.3; VK-2.1; YK-2.2; VK-3.1; VK-3.2; YK-3.3; VK-3.4; VK-3.5; YK-4.1,

VYK-4.2; VK-4.3; YK-5.1; YVK-5.2; VK-5.3; YK-6.1; YK-6.2; YK-6.3; YK-7.1; YK-7.2; YK-7.3;

VK-7.4; VK-8.1; VK-8.2; VK-8.3; VK-8.4; VK-9.1; VK-9.2; VK-9.3; VK-10.1; YK-10.2; VK-

10.3; YK-11.1; YVK-11.2; YK-11.3; IIK-1.1; [IK-1.2; [IK-1.3; T[IK-2.1; TIK-2.2; TIK-2.3; TIK-4.1;

[1K-4.2; [1K-4.3; TIK-5.1; TIK-5.2; T1K-5.3; T1K-3.1; [1K-3.2; [1K-3.3; TIK-6.1; I1K-6.2; T1K-6.3
3HAMb.

— (U3MKO-XMMHMUYECKHE CBOMCTBA MaTepuajoB, B TOM 4YHUCJIE€ HAaHOMAaTepUaloOB H
HAHOCHUCTEM, 110 MPO(UITIO BHITYCKHOM KBaTM(UKAITMOHHON pabOThI;

—  (u3HKO-XMMHUYECKHE 3aKOHOMEPHOCTH TEXHOJIOTHYECKUX MPOIECCOB TOTy4EHUS
MaTepuajoB, B TOM 4HCIE HAHOMATEPHAJIOB M HAHOCHCTEM, IO MPOQUII0 BBITYCKHOM
KBaJIN(DUKAIIMOHHOM paboThI;

— KOMIUIEKC MEpOTPUSATHI MO TeXHUKE O€30IacHOCTH, OXpaHE OKpPYKAIoIIeW cpelbl,
OXpaHe TpyAa;

ymemy:

—  OCYIIECTBJISITh KOHTPOJIb CAMOCTOSITEIbHON HAyUYHO-HUCCIIE0BATENBCKOM padoThI;

— BBIIOJHATH IOATOTOBKY HAyYHO-TEXHMYECKOM JOKYMEHTALMH [UIsl TPOBEACHHUSA
HAYYHBIX UCCIICIOBAaHUH U TEXHUUECKUX Pa3paboToK;

— BBIIOJHATH PacyeThl, CBA3aHHBIE C pa3pabOTKOW 3aJaHUl I OTHENbHBIX
HCIIOJIHUTEJIEH.
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enademsn.:

— CHCTEMOH IUJAaHMPOBAaHUS M OPTraHU3AlMU HAYyYHO-HUCCIICAOBATCIBCKUX B pPaMKax
M3y4aeMOoH MporpaMMebl OaKaiaBpHuara.

3. Kparkoe coaepxxanne NpaKkTHKH

[TproOperenue 3HaHMI U HABBIKOB 110 OPTaHU3AIMH U YIIPABJICHUIO OTIIEIBHBIMH TallaMu
Y TIPOTrpaMMaMH MTPOBEACHUS HAYYHBIX UCCIIEIOBAHUN U TEXHUYECKHUX pa3pabOTOK.

[ToaroToBka WMCXOIHBIX HAaHHBIX JUISL BBIMOJIHEHHS BBIMTYCKHOW KBAIM()UKAIMOHHOU
paboThL.

4. O0beM NPAKTHKHU

O0bemM NpakTUKHU
Buj yueOHoi1 padoThI Axan, | Acip,
3E
4. 4.
OO0mas TPyA0eMKOCTh NPAKTUKHU 9 324 243
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: - - -
CamocrositesibHas padora 9 324 243
KoHnTakTHas camocTosTeNbHas paboTa 9 0,4 0,3
CaMOCTOSITeJIbHOE U3YUYEHUE PA3JIeJIOB MPAKTUKHU 323,6 | 2427
Buj koHTpOJIS: 3a4er c oueHkoi

5.5 l'ocyiapcTBeHHAA NTOrOBasl ATTECTAIUSA . MOATOTOBKA K Mpoueaype 3alUThI U 3a1UTa
BBIIIYCKHOM KBAJH(UKAIUOHHOH PadoThI

1. llesb rocyAapcTBEHHOM MTOTOBOM ATTECTAIIMM . MOATOTOBKHU K MpoLeAype 3alUThI
U 3alIMThI BHINYCKHOH KBAJIU(QUKALMOHHONW pPadoThl — BBISBICHUE YPOBHS TEOPETUUYECKON U
MPAKTUYECKON MOATOTOBIEHHOCTH BBITYCKHUKA By3a K BBIIOJIHEHUIO IPO(PECCHOHANIBHBIX 3a7a4 U
COOTBETCTBHS ero noarotoBku tpedosanusm ®I'OC BO no nanpasnenuto noarorosku 22.03.01 —
«MarepuanoBeIeHUE U TEXHOJIOTUN MaTEPUAIOBY.

2. B pe3yabrare NpPOXO:KAEHUS] TOCYIAPCTBEHHOH WTOroBOii aTTeCTAIUHU:
NMOATOTOBKH K INpOLeaype 3alUUThl M 3aIIMThl BHIMYCKHOH KBATH(UKAIMOHHOH PadoThl y
CTYJAEHTa TmnpoBepsieTcd CHPOPMHPOBAHHHOCTH CJEAYIOINMX KOMIIETEHIMI, a TakKiKe
CIeAYIOIUX 3HAHWH, YMEHHMH M HABBIKOB, MO3BOJSAIIIMX OLCHHUTH CTENEHb FOTOBHOCTH
o0yuawuuxcs K 1ajbHelned npodeccnoHaNbLHOI 1eATeJTbHOCTH.

BbinmyckHUK, OCBOMBIIMI NporpaMmy OakajaBpuaTa, JOJDKEH 00JanaTh CIEIYIOUMMU

KOMITETEHIIUSIMHU:
VYK-1.1; YK-1.2; VK-1.3; VK-2.1; YK-2.2; YK-3.1; VK-3.2; YK-3.3; YK-3.4; VK-3.5; YK-4.1,
YK-4.2; VK-4.3; YK-5.1; YK-5.2; VK-5.3; YK-6.1; YK-6.2; YK-6.3; YK-7.1; YK-7.2; YK-7.3;
VK-7.4; VK-8.1; YK-8.2; VK-8.3; VK-8.4; VK-9.1; VK-9.2; VK-9.3; VK-10.1; YK-10.2; VK-
10.3; YK-11.1; YK-11.2; YK-11.3; OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-3.1; OIIK-3.2;
OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-5.1; OIIK-5.2; OIIK-6.1; OIIK-6.2; OIIK-7.1;
OIIK-7.2; OIIK-7.3; TIK-1.1; [IK-1.2; TIK-1.3; TIK-2.1; TIK-2.2; T1K-2.3; TIK-4.1; T1K-4.2; IIK-
4.3; TIK-5.1; TIK-5.2; TIK-5.3; TIK-3.1; TIK-3.2; TIK-3.3; [1K-6.1; I1K-6.2; I1K-6.3; OIIK-8.1,
OIIK-8.2; OIIK-8.3

B pesynbTare NpoXOoXKIEHHS TOCYJAapCTBEHHOH HMTOTOBOW aTTEeCTAllMM (BBITOJHEHHS
BBITTYCKHON KBATM(PUKAIIMOHHON pabOThI) CTYICHT JTOJDKEH:

3HAMb:

— TIOpSAAOK OpraHu3alluy, IUIAHUPOBAaHUS M IPOBENEHUS HAyYHO-HCCIIEN0BATENIBCKUX
paloT ¢ UCII0JIb30BAaHUEM IOCIEIHIX HAYYHO-TEXHUUYECKUX JOCTHKEHUH B JTaHHOW 00JI1acTH;

—  (pU3HKO-XMMUYECKHE OCHOBBI MOJTY4YEHHUS U UCCIEJOBAHUS CBOWCTB MaTepHajioB, B TOM
4KClie HAHOCUCTEM Y HAHOMATEPUAJIOB;

— OCHOBHBIE TPEOOBaHUS K MPEACTABICHUIO PE3YJIbTATOB IIPOBEACHHOTO UCCIICIOBAHUS B
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BHUJI€ HAYYHOTO OTYETa, CTAThU W JOKJIa/a;
ymems:

— CaMOCTOSATENBHO BBIABIATH IMEPCIIEKTUBHBIC HAMpaBJICHUS HAYYHBIX HCCIEIOBAHUH,
00OCHOBBIBAaTh AKTYyaJbHOCTb, TEOPETHYECKYI0O M MPAKTHUECKYI0 3HAYMMOCTb HpPOOJIEMBI,
IPOBOANTH  DKCIIEPUMEHTAJIbHBIC  HMCCIEAOBAHMSA, AHAJIM3UPOBAaTh W HWHTEPIPETUPOBATH
MOJTyYCHHBIE PE3yJIbTATHI;

— OCYUIECTBJIATH TOUCK, 00pabOTKy M aHaIN3 HAayYHO-TEXHUYECKOH WH(pOpMAIHU IO
TEMe BBIOJIHAEMOHN pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH;

— paboTaTh Ha COBPEMEHHBIX MPHOOPAX, OPTaHU30BBIBATH MTPOBEICHNUE SKCIICPUMEHTOB U
WCTBITAHUHN, TIPOBOANUTH UX 00PaOOTKY U aHATM3UPOBATH PE3YIIbTATHI;

enademsn:

— METOJNOJIOTHEH M METOAMKOM IPOBEICHHS HAayYHBIX HCCIIECIOBAHUM; HaBBIKAMH
CaMOCTOSITENTbHOW HAYYHOM M UCCIIEIOBATEIBCKON pabOTHI;

— HaBbIKaMH Pa0OTHI B KOJUIEKTHBE, IJIAHUPOBATH M OPTaHU30BBIBATH KOJUJICKTUBHBIC
Hay4HBIC MCCIICZIOBaHUS; OBJIAZCBaTh COBPEMEHHBIMH METOJAMH HCCIIEOBAaHHMS M aHalu3a
IIOCTaBJIEHHBIX MPOOJIEM;

— CIIOCOOHOCTBIO peIIaTh ITOCTABJICHHBIC 3a/la4yM, HCIIONb3ysl yYMEHHUS W HABBIKH B
OpraHM3alUH Hay9HO-UCCIEJOBATEIbCKUX U TEXHOJIOTHYECKHX paloT.

3. KpaTkoe coaep:kaHue rocylapcTBeHHOH HTOroOBOW aTTeCTAIMM: MOATOTOBKH K
npoueaype 3alUThI U 3AIMUTHI BHINYCKHON KBAJIN(UKANMOHHON PadoThI

['ocymapcTBeHHasi MUTOTOBasi aTTECTAIMs. MOATOTOBKA K IMPOLEAYpEe 3aIIUThl M 3alIUTa
BBIITYCKHOW KBaTM(UKAIIMOHHOW PabOTHl MPOXOAUT B 8 cemecTpe Ha 0a3e 3HAHUWI, yMEHHH U
HABBIKOB, TIOJYYCHHBIX CTYACHTAMH TP M3YyYCHWH JUCHMIUIMH Hanpasienus 22.03.01
«MaTtepuaJioBeieHHe H TEXHOJOTHH MATEPUAJIOB» M ITPOXOXKIACHHUS MPAKTHK.

[ocymapcTBeHHas: UTOTOBAsi aTTECTAIMsI: MOATOTOBKA K IPOIEAYpEe 3aIIUThl M 3alluTa
BBIMMYCKHON KBaIM(PUKALIMOHHON pabOThl MPOBOAMTCA TOCYAAPCTBEHHOM HSK3aMeHAIlMOHHOMN
KOMHMCCHEM.

KoHTponbs ypoBHS CPOPMHPOBAHHOCTH KOMIETEHIMI 00yyaromuxcs, MpUOOPETEHHbBIX
npu ocBoeHnn OOIl, ocymecTBiseTcss IMyTeM TPOBENEHHUS  3alIUTHl  BBITYCKHOM
kBanmuukanroHHoi padbots! (BKP) n npucBoenus kanudukanum «bakagaBpy.

4. O0beM rocyaapcTBeHHOH MTOroBOil aTTecTAMU: TOATOTOBKH K Hpoleaype
3aIMTHI ¥ 3AIMUThI BBITYCKHON KBATH(UKAIMOHHONH PadoThI

[Iporpamma oOTHOCHTCS K OOs3aTeNPHOW dYacTH yd4eOHOro IUiaHa, K  OJIOKY
«["ocynapcTBenHas utorosas arrectauus» (b3) u paccuntana Ha cocpeOTOYEHHOE MTPOXO0XKIEHHUE
B 8 cemectpe (4 kypc) oOyuenuss B oopeme 324 9 (9,0 3ET). [Iporpamma mpenmnosnaraer, 4to
oOyyaroliuecs: HUMEIOT TEOPETHYECKYHd U TPAKTHUECKyl0 TOJATOTOBKY B  00jacTu
MaTEepHAJIOBEICHHSI U TEXHOJIOTHH HAHOMATEPHAJIOB U HAHOCHCTEM.

. B 3aueTHEBIX B akanewm.
Bunel yue6HoI paboTh
eIMHHIIAX qacax
Oo0mas Tpynoemkocts 'MA 1o yyeOHoOMYy nuiany 6 216
Konrakrhas pa6ora (KP): - -
CamocrositesbHas padora (CP): 6 216
KoHnTakTHas paboTa — HTOTOBast aTTECTAIUS 0,019 0,67
Breimonnenue, Hanucanue u opopmienue BKP 5,981 215,33
Bua konTpoJs: 3ammuTa BKP
Brisl yaeGHOH paboTs! B 3auetnpix | B actpoHoM.
€IMHUIIAX qacax
Oo6mas Tpynoemkoctb 'MA mo yueOHOMY ILUIaHY 6 162
Konrakthas pa6ora (KP): - -
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CamocrositesbHas padora (CP): 6 162

KonTakTHas paboTa — HTOTOBasi aTTeCTaIUs 0,019 0,5

Breimonnenue, Hanucanue u opopmienne BKP 5,981 161,5
Bua konTpoJs: 3ammuTa BKP

5.6 ®akyJabTATHBBI

AHHOTanugA padoyeil NPOrpaMMbl AU CHUNIHMHBI
«IlepeBoy HAYYHO-TEXHHYECKOM JTUTEPATYPHD»

1. Heab AMCUMILUIMHBI — MPUOOPETCHHE OOYYAOIIUMUCS OOIIeH, KOMMYHHUKATUBHOU M
npoeCCUOHATbHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX Ha OTHCNBHBIX JTamax s3bIKOBOU
MOATOTOBKH TIO3BOJISIET BBIMOJHATH Pa3M4YHbIe BHUJBI MPOPECCHOHATBHO OPUEHTHPOBAHHOTO
IIepeBoa B IPOU3BOJACTBEHHON U HAYYHOU JIEATEIbHOCTH.

2. B pe3yibTare n3yueHus JMCUMIJIMHBI 00y4AIOUIUIACH TOJIKEH:

Obnadams CleyIONUMU KOMIIETCHIIMSIMU ¥ UHANKATOPAMU UX JOCTUXKECHUSA

YK-4.1; YK-4.2; VK-4.3; [IK-1.3

3uams:

— OCHOBHBIE CITOCOOBI JOCTUKEHHSI SKBUBAIIEHTHOCTH B IIEPEBO/IE;

— OCHOBHBIE ITPUEMBI IIEPEBOA;

— SI3BIKOBYIO HOPMY M OCHOBHBIC (DYHKITUU SI3bIKA KAK CUCTEMBI;

— J0CTaTOYHOE JUId BBIIIOJHEHUS IN€peBOJa KOJUYECTBO JIEKCMUYECKHX EAMHHIL,
(bpa3eonoru3MoB, B TOM YHCIIE COLUATbHBIX TEPMUHOB U JJMHTBOCTPAHOBEAUECKUX PEaHii;

ymemy:

— IIPUMEHATH OCHOBHBIE ITPUEMBI IIEPEBOA;

— OCYILIECTBJIATh NHCbMEHHBIH TIEPEeBOJl C COOJIIOJIGHHEM HOPM  JIEKCHUECKOMN
HKBHBAJIEHTHOCTH, COOIIOIEHUEM I'PaMMAaTHYECKUX, CHHTAKCUUECKUX M CTHIINCTHUECKUX HOPM;

— 0(popMIIATH TEKCT NEPEBO/IA B KOMIIBIOTEPHOM TEKCTOBOM PENAKTOPE;

— OCYUIECTBIATH IEPEBOA C COOJIIOJICHMEM HOPM JIEKCHYECKOM SKBHMBAJIEHTHOCTH,
cOOIOIGCHUEM TPaMMaTHUECKUX, CHHTAKCUYECKUX M CTUJIMCTUYECKHMX HOpPM TEKCTa NepeBoja U
TEMIIOPAIbHBIX XaPAKTEPUCTUK UCXOJHOIO TEKCTA;

enademsn:

— METOJMKOW TpeAnepeBOAYECKOro aHaliM3a TEeKCTa, CIOCOOCTBYIOIIEH TOYHOMY
BOCHPHUSATHIO UCXOJJHOTO BBICKA3bIBAHUS;

— METOJUKOM MOJArOTOBKM K BBIIIOJHEHMIO MEPEBOJa, BKIIOYas MOUCK HMHGPOpMAalUU B
CIPaBOYHOM, CIIEIMATIBLHON JIUTEpaType U KOMIIBIOTEPHBIX CETAX;

— OCHOBaMH CHCTEMBI COKPAIIEHHO! MEPEBOAUECKOM 3aIIMCH ITPU BBIIIOJIHEHUH [IEPEBO/IA;

— OCHOBHOW MHOSI3BIYHOM TEPMHUHOJIOTUEN CITENNAIBbHOCTH;

— OCHOBaMU pedeprupoBaHUs U aHHOTHPOBAHHUS JIUTEPATYPHI 110 CIIEHUATBHOCTH.

3. Kpartkoe cogep:kanue TuCHHIIAHBI

Pa3znesn 1. OcHOBHBIE JIEKCHYECKHE M CTHJIMCTHYECKHE 3aKOHOMEPHOCTH IepeBo/a
HAYYHO-TeXHUYECKOMH JINTepaTypbl

1.1 Jlekcuyeckue 3aKOHOMEPHOCTH HayYHO-TEXHHUYECKOTro nepeBojia. CMBICIIOBON aHAIN3
HayYHO-TEXHUYECKOr0 TeKcTa M ero cermeHtanus. CTUIMCTUYECKHE OCOOEHHOCTH HayudHO-
TEXHUUYECKUX TEKCTOB. [IpeogoneHne TpyAHOCTEM, CBA3aHHBIX C PACX0XKIEHUEM CUHTAKCUYECKUX
CTPYKTYp MHOCTPAHHOI'O ¥ PYCCKOTO TEXHUYECKHUX TEKCTOB.

1.2 CpaBHeHMe mopsiKa CJIOB B aHIJIMICKOM M pycCcKOM mpesuiokeHusx. IlepeBon cios,
yCTaHOBJICHHE 3HaueHus cioBa. [lepeBon CBOOOAHBIX M (PPa3eoqOrHUECKUX CIOBOCOYETAHUM.
IlepeBon 3aroi0BKOB TEKCTOB U CTAaTEN

1.3 Coxkpamenusa. OcoOeHHOCTH UX MepeBojia. Pa3BuTHe HABBHIKOB IMEPEBOJIa HA MPUMEPE
TEKCTOB IO TeMe «XHUMHUYecKas jaboparopus» «3mepeHus: B XUMHUMN».

138




1.4, Jlekcuueckue TpaHchopManuu TPU TIEPEBOJIE TEKCTOB 110 TEMATHKE XUMHUU U
XUMHYECKON TEXHOJIOTHH.

Pa3zgea 2. OcHOBHBIE TPAMMAaTH4YeCKHEe 0COOEHHOCTH NepeBo/a.

2.1. OcobenHocTH nepeBoa mpeiokeHuii Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous wa mpumepe mepeBoja TEKCTOB IO TEMAaTHKE XUMHYECKOW TEXHOJIOTHH
IlepeBoa npuUIaTOYHBIX MPEIJIOKEHUMN.

2.2. MeTozpl ¥ IpUEMBI [TepeBo/la CTPaIaTeIbHOIO 3a10ra Ha MpUMepe MepeBo/ia TEKCTOB
o TeMe "TexHonoruu Oymyrero".

2.3. Tumbl yclIOBHBIX MPEJIOKEHUN, MpaBWiia U O0COOEHHOCTU UX mepeBoja. [IpakTuka
[IepeBOJa YCIOBHBIX IPEVIOKEHUI Ha IpUMeEpax TEKCTOB IO pa3jMyYHBIM pa3jieiaM XUMHUU U
XUMHYECKON TEXHOJIOTHH.

2.4. MonanbpHbIC TJIArojisl U 0OCOOCHHOCTH WX IEPEeBOJla Ha MPUMEpPE MEPEeBOJa TEKCTOB
«Texnonorusy, «I[IpomblieHHOE 000PYIOBAHHUE)»

Pa3nes 3. OcoGeHHOCTH NepeBo/ia NpeIJIoKeHHI ¢ HeJTMYHbIMHM (POPMaMHU IJ1aroJia

3.1 Undunutup (HeonpeneneHHas ¢opma riarosa). Poas nHGUHUTHBA B TIPEAJIOKCHUU U
BAPUAHTHI IIEPEBOAA HA pycCKul s3bIK. [Ipryactus u repyHanii. BapuanTel iepeBoia Ha pyCCKUM
SI3BIK.

3.2 WudunutuBeble 000poTHl. OO6OpOoT nomonHeHne ¢ wuHQuUHUTHBOM. OOOpOT
nojasnexainee ¢ MHOUHUTUBOM. Pa3inyHbie BaprHaHThI IepeBOa.

3.3 IlepeBox mpuyacTHBIX 00OPOTOB. AOCONIOTHBIA NMPUYACTHBI OOOPOT W BapHaHTHI
nepeBoja. Pa3BuTue HaBBIKOB MepeBo/ia B cepe XUMHUH U XUMHUYECKON TEXHOJIOTHH.

Pa3nen 4. OcoGennocTu pedpepaTUBHOIO NEePeBOIa

4.1. Anroput™m mpeanepeBo4eckoi paboThl ¢ HAYYHO-TEXHUYECKUM TEKCTOM MO XUMHUKO-
TEXHOJIOTUYECKON TEMaTHKE.

4.2. AnropuT™M cocTaBleHMs pedepara IO XUMHKO-TEXHOJOTHUECKOW TeMaTHKe
(aHHOTAIMN)

4.3. Anroput™M paboTel MO pedepaTuBHOMY MEpPEeBOLY IO XUMHKO-TEXHOJIOTHYECKOM
TEMaTHUKE.

4. O0beM y4eOHOH JUCIUILINHBI

Cemectp
Bcero 6
Buit yueGHO# paGoTHI S ceMecTp cemMecTp
38 | Axanw | 3B | M| gp | Ar

Lo e 4,0 144,0 20 | 720 | 20 | 720
JUCITUTUTAHBI
Konraxrnas pagora — 18 644 | 09 | 320 | 09 | 320
ay/INTOPHbIE 3aHATHS:
[Tpaktuueckue 3ansatus (I13) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHas padora 2,2 80,0 11 40,0 1,1 40,0
KoHTakTHas camocTosITeNTbHas 0.4 0.2 0.2
pabota
C 2,2 1,1 1,1

aMOCTOSITENIbHOE U3yYeHUE 796 398 39 8
pa3aenoB JUCIUTUTAHBL
Buabl koHTpOJIA:
Buo konmpona uz YII 3auer 3auer

. Cemectp
Bun yaeOHO# paboThI Bcero
3 cemectp 4 cemecTp
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3E Actp.u. | 3E Affp' 3E A‘;Tp '

OO01mast Tpy10eMKOCTh 4 108 2 54.0 9 54
T CIUATUTHHBI
KonTakTHas pa6ora — 18 48,3 0.9 o 0.9 24
ayIUTOPHbIE 3aHATHA:
[Ipaktrueckue 3ansarus (I113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas padoTa 2,2 60,0 1,1 30,0 1,1 30,0
KonTtakTHas camocTosiTenbHas 0.3 0,15 0,15
pabota
c 2,2 1,1 11

aAMOCTOSITEIIbHOE U3yUCHHE 597 29 85 29 85
pa3IeiioB AUCIHILTAHBI
Buabl kKoHTpOJIA:
Buo xonmpons uz YII 3auer 3auer

AHHOTanuA padoyeil NPOrpaMMspl JUCHHUIJIMHBI
«I'paxkaaHckas 3a1UTA B YPEe3BbIYANHBIX CUTYAIUSIX)

1 Heap AUCHMIUVIMHBI — TOATOTOBUTH CTYJAEHTAa K OCMBICICHHBIM MPaKTUUYECKUM
JNEHCTBUSAM TIO OOECIEeUeHUIO0 CBOEH 0€30MacHOCTH M 3allUThl B YCIOBHUSX BO3HHUKHOBEHHS
YPE3BBIYANMHON CUTYAIIUU TPUPOJHOTO, TEXHOTCHHOTO U BOCGHHOT'O XapaKTepa.

2 B pe3yabTare n3yueHusi AUCUUIIMHBI 00y4YAIOUIUICH TOJIKEH:

Obnadams CIeTYyIONTUMU KOMIIETCHIIMSIMU U UHANKATOPAMH UX JOCTHXKECHHUS

VK-8.1; YK-8.2; YK-8.3; YK-8.4; [IK-6.1; I1K-6.2; I1K-6.3

3uams:

- XapaKTepUCTHKU TPUPOTHBIX OENCTBUI, TEXHOTEHHBIX aBapuii M Kartactpod Ha
paguanmoHHO, XUMHUYECKU U OMOJIOTHYECKH OMACHBIX 00BEKTaX, mopaXkaromue (PpaxkTopbl APyrux
OITAaCHOCTEM;

- OCHOBBI BO3JICCTBHUSI OMACHBIX (PAKTOPOB UYPE3BBIUAWHBIX CHUTYyallMi Ha 4YelOBEeKa M
MPUPOJHYIO CPENY, NOMYCTUMBIE MPEAEIbHbIE KPUTEPUU HETATUBHOTO BO3/ICHCTBHS;

- Mephl 0€30macHOTO TMOBEICHMS TpU MNpeObIBaHUM B paiioHax (30HAX) IMOXKapOB,
PaOaKTUBHOTO, XUMUYECKOTO U OMOJOTHYECKOTO 3arps3HEHHUS;

- CIocoOBl M CpelICTBAa 3alllUThl YEJIOBEKa OT BO3AECUCTBUS MOpaXKarOUMX (HaKTOpOB
YpEe3BbIYANHBIX CUTYALMI MPUPOJIHOT0, TEXHOTEHHOTO U BOEHHOTO XapaKTepa.

Ymemo:

- HCIOJIb30BaTh CPEACTBA 3alllUThl OPraHOB JbIXaHUS U KOXKHM, MEIUIMHCKUE IS
CaMO3alTUThl U OKa3aHUS IOMOIIH JIPYTUM JTFOJISIM;

- NPUMEHATH TEPBUYHBIE CPEJACTBA MOXKAPOTYIIECHUS JUIS JIOKAJTU3AalMUd W TYIICHUS
M0’Kapa, BOHUKIIIETO B ayTUTOPUU (J1abopaTopun);

- OKa3bIBaTh ceOe W JIPYTUM MOCTPAAABIIUM MEIHIIMHCKYIO TIOMOIIb C HCIOJb30BAHHEM
Ta0eIbHBIX U MOJAPYIHBIX MEIUIIMHCKUAX CPEJICTB.

Bnaodemy:

- npuémMamu TMPOBEJCHUS YAaCTHUYHOM CaHUTapHONM OOpaOOTKM MpU BBIXOAE W3 pailloHa
(30HBI) PAAMOAKTUBHOTO, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HEHUS (3apaKeHHUs]);

- C1O0c00aMH ¥ TEXHOJIOTUSIMU 3aIIUTHl B YPE3BBIYANHBIX CUTYAIIHSIX.

3. KpaTkoe coaepkanue 1M CUUILIHHBI.

Pazoen 1. Onacnocmu npupoonoeo xapaxkmepa.

CruxuiiHple OeICTBUS, SBICHUS TMPUPOABI Pa3pPYIIMUTEILHOW CHIIBI - 3eMJICTPSCEHUS,
HABOJIHEHHUS, CEJEBbIE IMOTOKH, OIOJI3HHM, CHEXHBIE 3aHOCHI, W3BEPKEHHE BYJIKAHOB, OOBAJIbI,
3aCyxH, yparassl, Oypu, moxapsbl.
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Pazoen 2. Onacnocmu mexnocennozo xapaxmepa.

ABapuu U KaTacTpodbl HA PAJAUAMOHHO OMTACHOM O0BEKTE, XMMUYECKH OITACHOM O0BEKTE,
OHMOJIOTrMYECKH OMAaCHOM O0OBEKTE; Ha TpaHCIopTe (KETE3HOA0POKHOM, aBTOMOOMIBHOM, PEUHOM,
aBUALMOHHOM); Ha TMJIPOCOOPYKEHUAX; HA KOMMYHAJIbHBIX CUCTEMaX >KU3HE00ECTIEUeHUSI.

Pa3zoen 3. Onacnocmu soennoco xapaxmepa.

[TpuMeHeHHEe OpYXKHsI MAaCCOBOTO MOPAXKEHUS (SAEPHOT0, XUMHUECKOTO, OHOJIOTUYECKOTO),
OOBIUHBIX CPEJCTB C 3aKUTATEIbHBIM HANIOJHEHUEM, HOBBIX BHIOB OPYKUS. 30HBI 3apaKCHUS OT
CPEICTB MOPaKEHUS U UX BO3JEHCTBUE HAa HACEJIEHNUE U OKPY’KAIOLIYIO IPUPOJHYIO CPENLY.

Paszoen 4. Ilosxcapnas 6e3onacnocme.

[Toxapnas omacHocTs. [Toxkapnas oxpana. Knaccudukanus moxxapoB MoxapoB B 31aHUIX
n nomemieHusax. Craauu pa3BUTHS NOKapoB. Jlokanu3zanus u TynieHue nokapoB. [lepBuuHbie
cpenctBa noxkaporyuieHus (oruerymmutenn OIl -8, OVY-2, OBII-5, BHyTpeHHHI NOXapHBII
BOJIONIPOBO/]) W TMpaBWJIa MOJIb30BAHUA HUMU. ABTOMATUYECKHE CHCTEMBI MOXKAPOTYIIECHUS —
MIPUHKJIEpHBIE U JpeHuepHble. OrHeTylIalue BelecTBAa — BOJA, IEHbI, HErOplYHe TIa3bl U
pa3baBuTENN, TOPOLIKOBBIE COCTABBI, TaJOT€H3aMEIICHHBIE YTTIEBOAOPO/IBI.

Pa3zoen 5. Komnnexc meponpusimutl 2paxicoanckou 3auuml HACeNeHUs.

- Onosemienue U nHGopMUpoBaHue HaceiaeHus 00 omacHocTu. [lpuHsATHE HaceneHueM
curHasioB omoBenieHus («Buumanue Bcem!», «Bo3gymnas TpeBoray, «PaamanmonHas
OMACHOCTBY, «XHUMHYECKasi TpeBora», «OTOOW OMacHOCTH») U TOPSAOK JEHCTBUS IO HUM.
DOBakyanuss HaceJeHHs W3 30HBI omacHOCTH. CrocoObl dBakyanuu ODKCTpEHHas HIBaKyalus
CTYJIEHTOB U3 ayJUTOPUHU [P BOZHUKHOBEHUU I0XKAapa.

- CpencTBa MHAUBUIYAJIbHOM 3amuThl opranoB abixanus (I'TI-7, T'TI-9, P-2, V-2K, PITA-
1, PTIIT-67M, PY-60M, «®enukcy, ['J13K, AL, AI-3, TI3Y-K, UI1-4M, UII-5, UI1-6, KUII-8),
koxu (JI-1, O3K) uenoBeka. MeaumHCKe CpeCTBA 3AIIUTHI .

- CpenctBa KOJUIEKTUBHOM 3aliuThl HaceneHus. Ha3zHauenue, 3amMTHBIE CBOICTBA
yoexum.  IlporuBopaauannonusie ykpbitus (IIPY, mnoaszeMHble mnemiexonHble IMepexosbl,
3arayOJieHHbIE CTAHIIMU METPOIOIUTEHA), MPOCTEHINE YKPBITUS (TPaHILEeH, OKOIBI, TEPEKPHITHIE
mienn). [IpaBuna 3anaTust yoexuia.

Pasoen 6. Oxazanue nepgoii nomowju.

Oxka3aHue nepBoi MOMOILIN IIPU 0XKOTraxX, paHEeHUsX, 3apaxeHusx. [IpoBenenne yacTuyHOM
CaHUTApHOW OOPaOOTKM KOXKHBIX TOKPOBOB YENOBEKa IMPH BBIXOAE M3 30H PaJIMOAKTUBHOTO,
XUMHUYECKOT0 U OMOJIOrMYECKOT0 3apayKeHUs (3arpsi3HEHNUs ), U3 30H M10KapOB.

Pasoen 7. Jluxeudayus nocredcmautl upe3ebluaiHol cumyayuu.

ABapuitHo-criacaTenbHble pabOThl. DKCTPEHHAs 3BaKyalusl U3 ayAuTopuu (1abopaTopun)
B YCIIOBUSIX MOXapa, paJualliOHHOT0, XUMUYECKOT0, OMOJIOTHYECKOTO 3arpsi3HEHUSI TEPPUTOPHH C
HCIOJIb30BAHUEM MPOCTEHITUX cpeAcTB 3ammuThl («DPenukcy, ['J[3K, nporusorasa I'TI-7 ¢ AT1T-3).

4. O0beM y4eOHOM JUCHHUILINHBI

O0neM TUCHUMILIMHBI

Bup y4yedHoii padoThl

3E Axkaj. 4 Actp. 4
OO0masi Tpy10eMKOCTb 1M CHUILIIHHbI 1 36 27
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSL: 0,44 16 12
Jlexuun 0,44 16 12

[IpakTHyecKkue 3aHsATHS - - -

JlaGopatopHble paboThI

CamocrosiTejibHasi pa6oTa 0,56 20 15

CamocTosITeIbHOE H3YUYCHHE Pa3/IeTIOB TUCITUILIMHBI 0.56 19,8 14,85
KonTakTHas camocrosiTenbHas paboTa ’ 0,2 0,15
Buja nTOoroBoro KOHTpoJIs: 3ader

141




6. TPEBOBAHMUA K YCJIOBUAM PEAJIM3AIIUU ITPOI'PAMMbI BAKAJIABPHUATA

6.1 Odmecucremublie TpedoBanus K peasuzanuu OOII d0akanaBpuara

YHuBepcUTET pacrosiaraeT Ha MpaBe COOCTBEHHOCTH WJIM HWHOM 3aKOHHOM OCHOBAaHHUM
MaTepHaIbHO-TEXHUYECKUM obecliedeHueM 00pa30BaTeIbHOM JeSTeNbHOCTH (MOMELCHUSIMU U
obopynoBanuem) st peanmzanuu OOIT 6akanaBpuara.

Kaxnpiii oOyuaromuiics B TeueHME BCero Inepuojga oO0ydeHus oOecreduBaeTcs
WHJWBUIYAIbHBIM ~ HEOTPAHWYEHHBIM  JOCTYIIOM K  3JEKTPOHHOW  HMH(GOPMAIMOHHO-
o0pa3oBaTeNbHON cpelle YHUBEpCUTEeTa. DJIEKTPOHHAs MH(OpMamoHHO-00pa3oBaTesibHas cpeaa
o0ecrieyrBaeT BO3MOXHOCTh JIOCTyNa OOydaromierocs M3 JII0OOW TOYKH, B KOTOPOHM HMeeTcs
JOCTYIl K HH(GOPMallMOHHO-TEJIEKOMMYHUKAIMOHHON ceTn «l/HTepHEeT», Kak Ha TEeppUTOPHUU
YHUBEPCUTETA, TAK U BHE €€.

OneKkTpoHHas MH(POPMALMOHHO-00pa30BaTelIbHas cpella YHUBEpCUTETa 00eCIIeYHBAET:

— JOCTYHn K Y4eOHBIM IUIaHaM, pabO4YMM MporpaMMaM AMCHUMIUIMH (MOAYJel), NpPaKTHK,
JIEKTPOHHBIM YUEOHBIM M3IAHUSAM U 3JIEKTPOHHBIM 00pa30BaTENbHBIM PECypcaM, YKa3aHHBIM B
pabouux mporpamMmax JTUCHHIUIHH (MOAYJEH), PAKTHK;

— (opMHpOBaHKE IEKTPOHHOIO MOPTPOINO 00yUarOIIErocs, B TOM YHUCJIE COXPaHEHUE ero paboT
U OLIEHOK 32 3TH padoThlI;

— (ukcauio xona o0pa30BaTENILHOrO MPOLECCa, PE3yJbTaTOB MPOMEXYTOYHOM aTTecTalud U
pesyabTaToB ocBoenust OOII 6akanaBpuara;

— TMpoBEJICHHE Y4YEOHBIX 3aHATUH, NPOLEAYP OLEHKH pe3ylIbTaTOB OOYy4eHHUs, pealu3alus
KOTOPBIX MPEeIyCMOTpeHa C MPUMEHEHHEM JJIEKTPOHHOTO OOydYeHHs, JIUCTaHIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTUI;

— B3aMMO/ICHCTBHE MEXIY YYaCTHUKAMH 00pa30BaTeIbHOTO MPOIECCca, B TOM YHCIE CHHXPOHHOE
U (MJIM) aCHHXPOHHOE B3aUMOJIEHCTBHS TOCPEICTBOM ceTh «MHTepHeT».

D yHKIMOHUPOBaHUE JJIEKTPOHHOU uH(pOpMaIMOHHO-00pa30BaTEIbHOM Cpebl
o0ecreynBaeTcsi  COOTBETCTBYIOIIMMHU  CPEACTBAMU  MH(DOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTUN W KBadu@uKaiueil pabOTHUKOB, €€ HCIOJB3YIOIUX U IOAJEPKUBAIOIINX.
OyHKIIMOHUPOBAHUE HJIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BaTeIbHOW Cpeibl COOTBETCTBYET
3aKoHomarenbCTBY Pocculickon denepanuu.

6.2 TpeOoBaHus K MaTepHAJIBLHO-TEXHMYECKOMY O0ecredeHHI0

MarepuanbHo-TexHHUYeCcKass  0a3a  yHHBEpPCHTETa  COOTBETCTBYET  JI€HCTBYIOIIUM
MPOTHBOMOXKAPHBIM TpaBWJaM M HOPMaM H O0ECleYrBaeT MPOBEICHHE BCEX BHJIOB
JUCUUIUIMHAPHOM W MEXIUCHUIUIMHAPHOW  MOATOTOBKM, IPAKTHMYECKOW M HAy4HO-
HCCIIEIOBATENbCKON paboThl 00yUarOMXCsl, IPETYCMOTPEHHBIX YU€OHBIM IIAHOM.

[lepeueHp MaTepHaIbHO-TEXHHUYECKOTO OOECIEYeHMs BKIIOYAET: JIEKIIMOHHBIE y4yeOHBIe
ayautopuu  (00OpyZOBaHHBIE BHIACONPOCKIIMOHHBIM  00OpYJOBaHWEM IS MPE3CHTAlWH,
CpeACTBaMU 3BYKOBOCIIPOM3BEIECHUS, SKPAaHOM, U UMEIOIUe BbIX0A B IHTepHeT), moMeleHus st
MPOBEACHUST CEMHHAPCKUX W TPAKTUYECKUX 3aHATHUH (00Opy/IOBaHHBIE Y4EOHOU MeOenblo),
6ubnuoTeky (MMeEIy0 padouyre KOMIBIOTEpPHbIE MecTa Ul O0YyYaroluxcs IO Mporpamme
OakanmaBpuaTa, OCHAICHHBIE KOMITBIOTEPAMH C JOCTYNOM K 0a3aM [aHHBIX H BBIXOJOM B
WutepHer), 1abopaTopuy, OCHALICHHbIE COBPEMEHHBIM OO0OPYAOBAaHHEM [UIS BBIMOJIHEHUS
HAYYHO-HCCIIEIOBATENBCKON paObOThI, KOMITBIOTEPHBIE KIacChl. [Ipu MCIIOIb30BaHIH IIEKTPOHHBIX
U3aHUHA YHMBEpPCUTET OOecreyrBaeT KaKIoro oOydaromierocs BO BpeMs CaMOCTOSTEIbHOMN
MOJITOTOBKH pa0OYMM MECTOM B KOMIBIOTEPHOM KJIACCE C BBIXOJIOM B MIHTEpHET B COOTBETCTBHH
C TPYAOEMKOCTBIO N3YYaeMbIX JUCIMILIHH.

[TomereHust TPEACTABISIOT COOOW Yy4YeOHBIC ayAMTOPUU JUIsl TPOBEICHUS YYEOHBIX
3aHATUH, TPEIYCMOTPEHHBIX MporpaMMol OakajaBpuaTa, OCHAIIEHHBIE OOOpYIOBaHUEM H
TEXHUYECKUMH CPEJICTBAMHU OOYy4YEHHS, COCTaB KOTOPBIX OMpeeNseTcs B pabouux MporpaMmax
JUCHUTUIUH (MOJTyJIEH).
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MarepuanpHo-Texaudeckoe obecneuenne OOIl OakamaBpwara 10 HaIlpaBJICHUIO
noarotroBku 22.03.01 - «MarepuanoBeicHHE © TEXHOJOTHH MaTepUaNoB» TPOodUiIb
«MarepuanoBeieHrEe U TEXHOJIOTUH HAHOMATEPHUAaIOB U HAHOCUCTEM» BKJIIOYAET:

6.2.1. Odbopyoosanue, Heobx00umoe 6 006pazoeamenbHOM npoyuecce

Cnucok o0OopymoBaHus Ui MPOBEIEHUS MPAKTHUUECKUX 3aHATHI MO 00pa3oBaTeIbHOM
nporpamMme OakanaBpuara 1o HampasieHuio mnoarotoBku 22.03.01 — «MarepuanoBenenue u
TEXHOJIOTUU MaTepuasioB» npoduib «MaTepuaaoBeleHUe U TEXHOJOTUM HAaHOMAaTepUAIOB U
HAHOCUCTEM» ISl YIOBJIETBOPUTEIHLHOTO oOecreueHus: 00pa30BaTeIbHOTO MPOLECCa BKIIOYACT
nBe yueOHO-HaydyHble W OJHY HayuyHyl0 Jaboparopun Kadeapsl HaHOMATepUalioB U
HAHOTEXHOJIOTUH, HMMEIOLUIMX OCHOBHOE OO0OpYAOBaHHE (BEChl aHATUTHUYECKUE, CYIIWIbHbIC
mkadpl, BaKyyM-CyImIWJIbHBIE IIKadbl, KoJIOOHArpeBarenu, Ieuyd MyQenbHbIe, HEHTPU(YTH,
MEIIAIKH, YIbTPa3BYKOBbIE TOMOTI€HM3ATOphl, PH-METphl, KOHIYKTOMETPHI, J1aOOPATOPHYIO
MOCYAy CTEKISIHHYIO U (appopoByI0) U ClieHUaIN3UPOBAHHOE 00OpYyIOBaHHUE AJISl MOJIyUYEHUs U
IUIsL TIpOBeNeHNsT (PU3MKO-XUMUYECKUX M CTPYKTYPHBIX HMCCIEJOBAaHWN HAHOMATEPUAJIOB, B TOM
quciie IUTAaHeTapHylo MHUKpomesbHuUIly Pulverisette-7 PremiumLine (Fritsch, T'epmanus),
porarroHHbIi ucnapurens Labtex Up- 1 JIT, kpuocrat Loip, cnekrpodoTomerp B YO u BUIAMMOI
obnmactu Cary 50, cUHXpOHHBIA Tepmuyeckuii anammuzatop Sta 449 F5 Jupiter (Netzsch),
aHaIM3aToOp pa3Mepa M J3eTa-noTeHiuana dvactui ZetasizerZs-Nano (Malvern), ananusarop
crabuinbHOoCTH  aucrepcHbix  cucteM  MultiScan  (DataPhysics), BuckosumeTp (peomerp)
HaakeViscotesterlq.

6.2.2. YueoHno-naznaonwie nocoous:

KommiekTsl mpe3eHTanuii K JIEKIMOHHBIM KypcaM, KOMITJICKTHI TUIAKaTOB K JIGKIIMOHHBIM
KypcaMm; HaOOpbl JEMOHCTPAIMOHHBIX HW3JIENHIA; IUTaKaThl TUMOBBIX moctepoB HIP; nHaGopsr
MPOAYKITUH OIBITHO-TIPOMBINUIEHHBIX W MTPOMBIIIICHHBIX TIPEIITPUSTHIA.

6.2.3. Komnvromepul, unghpopmayuonno-meneKkoMmyHUKaQyuoOHHble cemu, Annapammno-
npozpammusle U AyOUOBU3YATbHbIE CPEOCMEA:

IlepcoHabHBIE KOMIBIOTEPBI, YKOMIUIEKTOBaHHbIE mpourpseBatesnsmu CD un DVD,
NPUHTEpAaMH W NPOTPAMMHBIMH  CPEACTBaMH; IPOEKTOPBI;, JKpaHBl, AayAUTOPHUH  CO
CTaLlMOHAPHBIMHM KOMILJIEKCAMU OTOOpakeHUs: MHPOPMALUU C JFOOO0T0 3JIEKTPOHHOI'O HOCHUTEIS;
WEB-kameps!; 1iudpoBas poTokamepa K ONTHYECKOMY MHUKPOCKOIY; HH(poBbIe (oTOAannIaparsl;
KOIIMPOBAJIbHBIE AIapaThl; JOKaJIbHAs CETh C BBIXOAOM B MIHTEpHET.

6.2.4 Ileuamnuvie u 31eKmponHble 00PA308aAMENbHBIE U UHPOPMAUUOHHDLE PECYPCHL:

NHpopMallnOHHO-METOUYECKUE MaTepuanbl: ydyeOHble MOCOOMS MO JUCIUIIMHAM
00pa3oBaTeNbHONW TPOTPAMMBI; METOJIMYECKHE PEKOMEHIANU K TPAKTHUYECKUM 3aHSATHIM;
KaTaJoTl MPOAYKUUHU HPOMBIIIJICHHBIX MPEINpUATHH; pa3JaToOuHbli MaTepuasl K JIEKIHOHHBIM
Kypcam; 3JIeKTPOHHBIE yUeOHbIe N3/IaHHsI, HAYYHO-TIONMYJISIPHBIC dJIEKTPOHHBIE H3/IaHHs.

DJeKTpOHHbIE 00pa3oBaTelbHble pecypchbl: KadeapalibHble OHOIMOTEKH SJIEKTPOHHBIX
W3IAaHWKA 110 JWCUWIUIMHAM BapUaTHBHOM YacTH; JJIEKTPOHHBIC MPE3CHTAIlMH K pasjeiam
JIEKIIMOHHBIX KYPCOB; Y4eOHO-METOAWYEeCKHe pa3paboTku Kadenp B IJIEKTPOHHOM BHJIE;
AJIEKTPOHHBIE KAaTAJIOTH MPOIYKIINH; CIIPABOYHHUKH 110 MaTepUaIaM M PEaKTHBAM.

[ToMerieHust A1 caMOCTOSITENILHOM pabOThl O0YYarOIMXCS OCHAIIEHbl KOMIBIOTEPHOU
TEXHUKOH C BO3MOXKHOCTBIO TOJAKIIOUeHHS K ceTh «MHTepHeT» W obecredeHbl JOCTYIOM B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpelly YHUBEPCUTETA.

YHuBepcuTeT oOecredeH HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO ¥ CBOOOJHO
pacrpocTpaHsieMOro  MPOTrPaMMHOIO  OOECICUEHHUs, 6 MmOM uYucie OmedecmeeHHoz20
npouszeoocmea (COCTaB oOIpeAeNsieTcss B pabouMx mporpaMmax JUCHUIUINH (MOJysied) u
noonexcum 00H081EHUIO NPU HEOOX0OUMOCIU).

[Tpu ucnonb3oBaHUM B 00pa30BaTEIHLHOM IPOIIECCE MEYATHBIX W3/IaHUM, B YHUBEPCUTETE
copmupoBaH OMOIMOTEUHBIH (POHJ, YKOMIUIEKTOBAHHBIM NEUaTHBIMHU U3aHUSAMHU U3 pacyera He
Menee 0,25 sK3eMIUIsApa KaXJa0ro W3 W3JAaHHUM, YKa3aHHBIX B pa0OuMX MpOrpaMmax AUCITUTLIINH
(Momyrneit), mporpaMMax IMpakTHK, Ha OJHOTO OOYyYaroIlerocss M3 YWcia JIUL, OJHOBPEMEHHO
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OCBAMBAIOIIMX COOTBETCTBYIOIIYIO AMCHUUIUIMHY (MOJIYJb), MPOXOJALIMX COOTBETCTBYIOIIYIO
MPAKTHUKY.

OOyuarommmcs obecriedeH JocTyn (yaajJeHHBIH JOCTYN), 6 mom uucie 6 cayuae
npuMeHenus INeKMmpPOHHO20 00yueHus, OUCMAHUUOHHDBIX 00PA308aAMENbHBIX MEXHO02UN, K
COBpEMEHHBIM MPOeCCHOHATBHBIM 0a3aM JaHHBIX U UH()OPMALIMOHHBIM CIIPABOYHBIM CHUCTEMAaM,
COCTaB KOTOPBIX OIpenesieTcss B pabouux mporpamMmax AMCHUIUIMH (MOIYyJEH) M TOJUICKHT
0OHOBJICHHUIO (MTPU HEOOXOUMOCTH).

OOyuaromiyecss U3 4ruciaa UHBAIUAOB U JIUI ¢ OTPAaHHYCHHBIMH BO3MOXXHOCTSIMU 370POBBS
o0ecreunBarOTCs MEeYaTHBIMU U (WJIK) 3JIEKTPOHHBIMU 00pa3oBaTelbHBIMU pecypcamu B ¢popMmax,
aIalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3I0POBbSI.

Jns peanuzanuu OCHOBHOM 0Opa3oBaTeNbHOM MpOrpamMmbl IMOATOTOBKH OakajiaBpOB
UCIONB3YIOTCS (DOHABI y4eOHOW, y4eOHO-METOJWYECKOW, HAy4HOH, MEePUOIUYSCKON HAYyJIHO-
TeXHU4YecKorn  Juteparypsl  MubopmarumonHo-O6ubnmuoreunoro uentpa (MBI) PXTY
uMm. JI.1. MenneneeBa u kadenp, y4acTBYIOIIMX B PeaTU3alliy POTPAMMBI.

Nudopmanmonno-oudamoreunsiii nenrp PXTY wum. JI. 1. MenneneeBa oOecrieunBaet
WHOOPMAIIMOHHYIO ~ TOAJIEP)KKY  pea3allid  TPOTPAMMBI,  COJEHCTBYET  IOATOTOBKE
BBICOKOKBTU(DUIIMPOBAHHBIX CHEIIHAIMCTOB, COBEPIIEHCTBOBAHUIO Y4EOHOrO Mpoliecca, Hay4dHo-
HCCIIEIOBATENBCKOW PabOTHI, CIOCOOCTBYET PA3BUTHIO MPO(ECCHOHAIBHON KYJIBTYpBl OYAYIIETo
CHeIHaINCTA.

WBL] ynuBepcurera oOecrieyuBaeT OOYYarOIIUXCS OCHOBHOM y4eOHOM, y4ueOHO-
METOJIMYECKOW M HAyYHOW IUTEpaTypoil, HEOOXOAMMOHN [UIs peanu3aliid U KauyeCTBEHHOIO
OCBOCHHS OOYYaroIIMMUCS IO MporpamMMme OakajaBpuaTa 00pa30BaTEIBHOTO MpoIecca 1Mo BCEM
aucHumiMHaM, npaktukaMm U [MMA  ocHoBHOW 00pa3oBaTenbHOl MporpamMmbl MOJITOTOBKU
OakanaBpoOB.

OO6umit 06em MHOTOOTpacneBoro ¢onna MBI cocraBnser 1 716 243 5k3.

@onx y4ueOHOW W y4eOHO-METOAMYECKOW JIMTEpaTypbl YKOMILUIEKTOBAaH II€YaTHBIMU
U3JaHUAMU U3 pacuyeta He MeHee 0,25 5K3eMIUIIpoB KaxX/10ro U3 U3AaHui OCHOBHOM JIMTepaTyphl,
MEPEYHCICHHON B paboumx Mporpammax AMCHUIUIMH (Momyieil), mpaktuk, U He MeHee 0,25
9K3EMIUISIPOB JOMOJIHUTEIBHOM JIUTEpATyphl Ha KaX/10r0 00ydaroierocs.

@OHJ JONOJIHUTENBHON JIUTEpAaTypbl BKJIOYAeT IOMHUMO Y4e€OHOW JUTepaTyphl
ounmanbHele, CHpaBOYHO-OMOIMOrpaduUecKue, CIEeHUANIU3UPOBAHHBIE OTEYECTBEHHBIE U
3apyOeKHBIE TIEPUOINUECKUE U MHPOPMALIMOHHBIC U3JAHHUS.

NHpopMainoHHO-OMOIMOTEUHBIH  LIEHTp OOECIeYrBaeT CaMOCTOSATENbHYIO paboTy
00yJaroImuXxcs B YUTAITBHBIX 3aJ1aX, MPEIOCTABIISS IUPOKUI BEIOOP JTUTEPATYPHI TI0 aKTyaTbHBIM
HamnpaBlICHUsAM, a Takke obOecrnednBaeT JOCTYN K MpodeccuoHanbHbIM 0a3aM JaHHBIX,
WH(POPMAIIMOHHBIM, CIIPAaBOYHBIM M TOMCKOBBIM CHCTEMAaM.

Kaxpiii oOyuaronuiics obecriedeH cBOOOAHBIM JAOCTYIOM M3 JI000H TOYKH, B KOTOPOH
uMeeTcs JocTyn kK cetu MHTepHeT, k anekTpoHHo-O0nbmmoTteunoit cucteme (3bC) YHuuBepcurera,
KOTOpas COJEPXKHUT pa3JIMYHbIE HW3JAHUS 10 OCHOBHBIM HM3y4aeMbIM JTUCHMUIUIMHAM U
chopMHUpOBaHA IO COTJACOBAHUIO C MPABOOOJIATATEISIMH yU4eOHOM M y4eOHO-METOIUYECKOM
JUTEPATypHI.

Jns  Oojmee MOJMHONO W ONEPaTHUBHOTO  CIPaBOYHO-OMOIMOrpapuyeckoro u
uHpopMmanMoHHoro obcnyxuBanus B MBIl peann3zoBaHa TEXHOJOTHS 3JIEKTPOHHOU JOCTaBKU
JTOKYMEHTOB.

DJIeKTPOHHbIe HH(POPMALIMOHHBIE PecypChl, HCIOJIb3yeMble B Ipolecce 00y4eHus

PexBu3UTHI 10roBoOpa

3 IeKTDONHLL (HoMep, 1aTa 3aKJIIOYEHUS, XapakTepucTuka o6mdmorednoro gouaa,
eE c CPOK JAeHCTBHS), CChLIKA HA AOCTYIl K KOTOPOMY NPEI0CTABJISIETCS
pecyp caiit IbC, cymma norosopa, JA0r0BOPOM

KOJIMYECTBO KJII0Yel
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ONEeKTPOHHO-
OubIHMoTeYHAas
cucrema (3bC)
«JIAHb»

IIpuHaIeKHOCTE — CTOPOHHSSA
PexBusutsl noroopa — OO0
«3marennpcTBO «JIaHb)
Horosop ot 26.09.2020

Ne 33.03-P-3.1-2173/2020

Cymma norosopa — 747 661-28
C 26.09.2020 mo 25.09.2021

JHorosop ot 26.09.2021
Ne33.03-P-3.1-3824/2021

C 26.09.2021 no 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KonunuecTBo kiatoueit — noctyn
JUTSI 3aPETUCTPUPOBAHHBIX
noJb3oBateiiedl PXTY ¢ moboro
KOMITBIOTEpA.

VY naneHHslid JOCTYII ITOCIIE
MEPCOHAIIBHOM PETUCTpallMK Ha
caiite OBC.

Komnexnun: «Xumusa» - nuza-sa HOT,
«Xumus» - u3a-sa Jlaboparopus 3HaHHH,
«Xumusn» - uza-sa «JIAHDby, «Xumus»-
KHUTY (Kazanckuii HallnOHaIbHBIH
HCCIIEIOBATEIILCKUI TEXHOJIOTUYECKU I
YHHUBEPCUTET), «XUMHUS» - U3/-Ba
OU3SMATIIUT», «adopmaTukay - u31-Ba
«JIAHb», «MudopmaTukan-HannonamsHbIi
OtkpsiTeiil YHUBepcurer «MHTYUT»,
«H)XEeHEepHO-TEXHUYECKUE HAyKN» - U3/1-Ba
«JIAHb», «Teopernueckas MEXaHUKa» - U31-
Ba «JIAHb», DxoHOMHKA 1 MEHEIKMEHT) -
u3-Ba JlamkoB u K., a Takke oT/ebHbIC
W3/1aHHS B COOTBETCTBHUHM C J[oroBOpoM.

[IpuHagIe:xHOCTh — CTOPOHHSIS
PexBusuth 1orosopa — OO0
«M3parenbcTBO «JIaHbBY
JHorosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

Cymma norosopa — 498445-10
C 26.09.2021 no 25.09.2022

Ccpuika Ha caut 9bC —
http://e.lanbook.com

KonnuecTBo kirouei — 1octyn
JUISL 3aPETUCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEPA.

VY naneHHslid JOCTYII ITOCIIE
MIEPCOHAIBHON PETMCTPAllUH Ha
caiire OBC.

Komnexnun: «Xumusa» - n3a-sa HOT,
«XuMusa» - u3n-sa Jlabopatopus 3HaHUH,
«Xumusa» - KHUTY (Kazanckuit
HaITMOHAJILHBINA MCCIE0BATEIHLCKIH
TEXHOJIOTUYECKHUI YHUBEPCUTET), «XUMHUSD -
u3n-sa DUSMATIIUT», «udopmaTuka -
HanunonanbHbiii OTKpBITEI Y HUBEPCUTET
«MHTYUT», DOxoHOMHUKA 1 MEHEIKMEHT -
n3a-Ba JlamkoB u K., a Takke oTaceabHBIC
W3/1aHMS U3 KOJUIEKIUMN APYTHX U3/1aTENbCTB
B COOTBETCTBUU C J[0OrOBOpOM.
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IIpuHaIeKHOCTE — CTOPOHHSSA
PexBusutsl noroopa — OO0
«3marennpcTBO «JIaHb)
Horoop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98
C 26.09.2021 mo 25.09.2022

Ccruika ga caiit 9bC —
http://e.lanbook.com

KonunuecTBo kiatoueit — noctyn
JUTSI 3aPETUCTPUPOBAHHBIX
noJb3oBateiiedl PXTY ¢ moboro
KOMITBIOTEpA.

VY naneHHslid 1O0CTyN NOCHE
MEePCOHAIILHOM perucTpaluu Ha
caiite ObC.

«Xumusa» - uza-sa «JIAHDb,
«Mudpopmarukay - u3a-sa «JIAHbD,
«H)XEeHEepHO-TEXHUUECKUE HAYKW - U3/1-Ba
«JIAHb», «TeopeTnueckas MEXaHUKa» - U3]I-
Ba «JIAHbY, «®us3uka» - n3n-sa «JIAHby, a
TaKKe OTICIbHBIC U3AAHUS U3 JIPYTHX
KoJuteKkui n3narenscrBa «JIAHBb» B
COOTBETCTBUU ¢ J[oroBOpOM.

ONEKTPOHHO - [TpuHaaneXHOCTh — COOCTBEHHAsT | DIEKTPOHHBIE BEPCHH YYEOHBIX M HAyYHBIX
OuobMoTeyHas PXTY. n3nanuid apTopoB PXTY no Bcem OOIL.
cucrema MBI

PXTY um. Ccpuika Ha caiit ObC —

.U .Mennenees | http://lib.muctr.ru/

a (Ha Oaze

AUBC JocTtyn miist moyib30BaTennei

«Upbucy) PXTY c nr060ro KoMmpoTepa

Nudpopmannons | [TpuHaaiexHOCTh CTOPOHHSIS. OnekTpoHHas 6MOIMOTEeKa HOPMAaTUBHO-
O-CIIpaBOYHast PexBusntel koHTpakTa — OO0 TeXHU4Yeckux u3nanuit. Conepxut 6oiee
cucreMa «MH®OPMIIPOEKT-Lentp» 40000 nHaunoHanbHbIX cTanaapToB u Ap. HT/]
«TEXOKCIIEP

T» «Hopwmsl, KonTpakr ot 23.11.2020

IIPaBUIIA, Ne 84-1182A/2020

CTaH/apThI

Poccun». Cymma norosopa — 887 600-04

C 01.01.2021 mo 31.12.2021

Ccpuika Ha cant DbC —
http://reforma.kodeks.ru/reforma/

Komnuectso xinroueit — 10
JIMIICH3UN + JIOKAJIBHBIN JOCTYII C
komnbroTepoB MBI
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OneKTpoHHas

IIpuHaIeKHOCTE — CTOPOHHSSA

B OB/l nocTynHbl 3JIEKTPOHHBIE BEPCUU

oubamnoreka PexBusutsl norosopa — ®I'bY nuccepramnuii Poccuiickoii ['ocynapcTBeHHOM
JauccepTanui PT'b OMOIMOTEKNU:
(OB/1 PI'b) Horoop ot 23.04.2021 ¢ 1998 rona — o crenuanbHOCTAM:
Ne 33.03-P-2.0-23269/2021 «OKoHOMHUYECKHE HAyKny», «FOpuanueckue
Haykny, «[lemarornueckue HayKu» U
Cymma norosopa — 398 840-00 «[Icuxonmoruveckne HayKn;
¢ 2004 roma - mo BceM CIICIHUAIIBHOCTSIM,
C 23.04.2021 no 22.04.2022 KpOMeE METUIIMHBI U (hapMaluy;
¢ 2007 roma - Mo BCeM CIICIHUAIIBHOCTSIM,
Ccpuika Ha caiit 9bC — BKJII0Yast pabOoThI 110 MEAUIMHE U (hapManuu.
http://diss.rsl.ru
Konnuecto xkmroueii — 10
nuueH3uil + pacneyatka B MBI
b1 BUHUTHN IIpuHamIeXKHOCTD — CTOPOHHSAS Kpynnetimas B Poccun 6a3 JaHHBIX 110
PAH PexBusutel norosopa- BUHUTHU | ecTecTBEHHBIM, TOUHBIM U TEXHUYECKUM
PAH HaykaM. Bxirouaet matepuaisl POK
Horosop ot 20.04.2021 (PedeparuBroro xypuana) BUHUTH ¢ 1981
Ne 33.03-P-3.1-3273/2021 r. O6mmii 00bem B/ — 6oiee 28 muIH.
JIOKyMEHTOB
Cymma norosopa - 100 000-00
C 20.04.2021 mo 19.04.2022
Ccblika Ha caT —
http://www.viniti.ru/
KonnuecTBo kimroueit —
JIOKAJIbHBIN TOCTYH TS
noJsibzoBatesiert PXTY B UBIL]
PXTY.
Hayuno- [IpuHaI€KHOCTH — CTOPOHHSS Hayunas snexkrponHast 6ubinorexa
AIIEKTPOHHAS PexBu3nTel 1orosopa — eLIBRARY.RU — sto kpynHeiimmuit
O6ubanoreka 00O Hayynast aneKTpoHHas poccuiickuii UH(HOPMALIMOHHO-
«eLibrary.ru» o6ubnuoreka, aHAJMTUYECKHI OpPTall B 00JaCTH HAYKH,

Jorosop ot 21.12.2020
Ne 33.03-P-3.1-3041/2020

Cymma norosopa — 1 200 000-00
C 01.01.2021 nmo 31.12.2021

CcpUika Ha caiiT —
http://elibrary.ru

KonnuecTBo kinrouelt — 1ocTyn
s onb3oBarenieid PXTY mo IP-
aJpecaM HEOIPaHUYEH.

VY naneHHslid JOCTYII ITOCIIE
MEePCOHAIBHOM pEeruCTpaliyi Ha
cante HOB.

TEXHOJIOTUH, MEJUIIUHBI 1 00pa30BaHus,
coJiepKaluil peepaTsl U MOJIHbIE TEKCTHI
Oosee 29 MJIH Hay4HBIX cTaTel U
nyOJIMKanuii, B TOM YHCIIE AJIEKTPOHHBIE
Bepcuu 6osee 5600 poccuiickux Hay4HO-
TEXHUYECKUX >KypPHAJIOB.
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CnpaBouHo-

IIpuHaIeKHOCTE — CTOPOHHSSA

CHpaBOLIHO-HpaBOBaH CHUCTEMaA I10

rpaBoBast KonTtpakr ot 15.12 2020 3akoHoJaTenbCcTBY Poccuiickoit @eaepanuu.
cucrTema Ne 93-1335A/2020
«KoHcynpTanT+
» Cymma koHTpakTa 965 923-20

C 01.01.2021 mo 31.12.2021

Ccbuika Ha calT —

http://www.consultant.ru/

KomunuectBo kmroueit — 50

MOJIb30BATEIbCKUX JIMIIEH3UH 110

IP-anpecam.
CnpaBouHo- [IpunagiexHOCTh — CTOPOHHSIS [MapanT — cipaBoYHO-TIpaBOBasi CUCTEMA 110
npaBoBast KonTtpakt ot 24.11 2020 3aKkoHoaTenbcTBY Poccuiickoii @enepanni.
cucTema Ne 85-113DA/2020
apanT»

Cymma koHTpakTa 664 356-00

C 01.01.2021 mo 31.12.2021

Ccpblika Ha calT —

http://www.garant.ru/

KonunuecTBo kitoueit — 1octyn

115t monb3oBatenedt PXTY no IP-

ajipecaM HeOrpaHUYEH
DIIEeKTPOHHO- [IpuHagIexHOCTh — CTOPOHHSIS DneKkTpoHHas OuOIMOTEKa BKIIOYaeT Oosee
oubnuoreynast | «DIEKTPOHHOE U3JATEIHCTBO 5000 HanMeHOBaHUN y4EOHUKOB U YUCOHBIX
cucrema FOPAITY OCOOMI 110 BCEM OTpacisiM 3HAHUH IS BCEX
U3/1aTelIbCTBA Horosop ot 16.03.2021 yYpOBHEN podecCHOHaIBLHOI0 00pa30BaHMs
«IOPAUT» Ne 33.03-P-2.0-3196/2021 OT BEIyIIUX HAYYIHBIX IITKOJI C COOJTIOICHUEM

Cymma norosopa — 394 929-00
C 16.03.2021 mo 15.03.2022

Ccoinka Ha caiit — https://biblio-
online.ru/

KonnuecTBo knrouei — 1octyn
JUISL 3aPETUCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEPA.

VY naneHHslid JOCTYII ITOCIIE
MIEPCOHAIBHON PETMCTPAllUH Ha
caiire OBC.

TpeboBanuit HOBbIX OI'OCoB.
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10

ONEeKTPOHHO-
OoubmuoreyHas
cucremMa
«KoHcynpTant
CTYyJICHTa»

IIpuHaIeKHOCTE — CTOPOHHSSA
00O «Ilonutexpecypc»
Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

CymmMma norosopa — 138 100-00
C 16.03.2021 o 15.03.2022

CcrlUIKa Ha caiT —
http://www.studentlibrary.ru

KonnuecTBo kirouen — 10CcTyn
JUISL 3aperUCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEPA.

VY naneHHslid 1O0CTyN NOCE
MEPCOHAIIBHOM PErUCTpaliy Ha
caiite DbC.

KoMrutekT u3ganuii, BXOASIMUX B 6a3y
JIAHHBIX «DJIEKTPOHHAs OMOIIMOTEKa
Texaudeckoro BY3ay.

11

DIIEKTPOHHO-
OubIMoTeYHAas
crucrema
«ZNANIUM.C
OM»

[IpuHaAIEKHOCTH — CTOPOHHSS
000 «(BHAHHUYM»,

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

CchUIKa Ha caiiT —
https://znanium.com/

KonnuecTBo kintouent - 1ocTyn
JUTSL 3aPETUCTPUPOBAHHBIX
noas3oBareneid PXTY ¢ moboro
KOMIIbIOTEpA.

Kouneknust n3nanuii yaueOHUKOB M yUEOHBIX
0COOMI 10 pa3IuYHBIM OTpACcisiM 3HaHUN
JUIS BCEX YPOBHEH MPOQeCcCHOHATBHOTO
o0pa3zoBaHusl.

12

Nndopmanrons
o-
aHaJINTHYECKast
cucrema Science
Index

[IpuHaI€KHOCTh — CTOPOHHSA
00O «HayuHas a5eKTpoHHast
Ooubnuoreka»

Horoop ot 26.02.2021

Ne SI0-364/2021/ 33.03-J1-3.1-
3184/2021

Cymma norosopa — 108 000-00
C 17.03.2021 mo 19.03.2022

CcrlIKa Ha cailT —
http://elibrary.ru

KomnuectBo Kimrouent —

CucremaTu3zanus, KOppeKTUPOBKa mpoduieit
yueHsIX PXTVY u yHuBepcuTeTa B LIEJIOM.
AHanmu3 my0IMKalMOHHON aKTUBHOCTH
COTPYAHUKOB YHUBEPCUTETA.

149



http://www.studentlibrary.ru/
https://znanium.com/
http://elibrary.ru/

JIOKQJIBHBIN JOCTYIT JUIS

cotpyauukoB MBILI.
13 UznatenbcTBO [IpuHaAIEKHOCTH — CTOPOHHSS Konnekuust >xypHanoB 1o BceM 00J1acTsmM
Wiley HanuonansHas noanucka 3HaHUH, B TOM YUCJIE U3BECTHBIE )KYPHAJIbI 10
(Muno6puayku+ PODI) XUMHH, MATEPUATIOBEICHUIO, B3PhIBYATHIM
NubopmannoHHOE TUCHMO BELIECTBAM U Jp.
POOU ot 10.06.2021 Ne 622
C01.01.2021 no 31.12.2021
Ccblika Ha calT —
http://onlinelibrary.wiley.com/
KonmuecTBo kintoyent - 10cTyn
1 monb3oBateiieil PXTY mo IP-
ajzipecaM HEOIpaHUYEH.
Bo3moxeH ynaneHHbli JOCTy
110CJIE UHIUBUAYAJIbHON
pPEruCTpaLINH.
14 QUESTEL [IpuHaIeKHOCTD — CTOPOHHSAA ORBIT sBasierTcs rinobaibHBIM OlEpaTUBHO
ORBIT HanmonansHas noamucka OOHOBJIIEMBIM ITATEHTHBIM ITOPTAJIOM,
(Muno6puayku+ PODI) MO3BOJISIFOIIMM OCYILIECTBIISATh MOUCK B
HNudopmaninoHHoe TUCHMO MepeyHe 3asBOK Ha MATEeHTHI, TOJIYyYEeHHBIX,
POOU ot 10.06.2021 Ne 621 npUOIN3UTENBHO, 80-TaTeHTHBIMU
YUPEKICHUSIMU B PA3JIMYHBIX CTpaHaX MHUpa U
C01.01.2021 mo 31.12.2021 MIPEIOCTABIIEHHBIX TPAHTOB.
Ccplka Ha calT —
https://orbit.com
KonunuecTBo kitoueit — noctyn
115t monb3oBatenedt PXTY no IP-
aJpecaM HEOrpaHHUYEH.
15 American [IpuHaIeKHOCTD — CTOPOHHSA Konnexknus )xypHaIoB 10 XUMHH U
Chemical HaunonaneHas noanucka xumudeckoi texnonoruu Core +
Society (Muno6puayku+ PODI) u3nareabcTBa American Chemical Society

WNudopmannoHHoe MucbMo
POOU ot 26.07.21 Ne 787

C01.01.2021 mo 31.12.2021

Cchuika Ha caT —
http://www.acs.org/content/acs/en
html

KonnuecTBo kinrouelt — 1ocTyn
s onb3oBareieid PXTY mo IP-
aJpecaM HEOrpaHUYEH.
Hacrpotiika ynaneHHoro gocryna:
https://pubs.acs.org/page/remotea
CCess
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16

baza ganHbIX

HamnuonanbHas moamnucka

Reaxys Bkiro4aer B cedst CTPYKTYpHYIO 0a3y

Reaxys u (Muno6puayku+ PODI) JIAHHBIX XUMUYECKUX COCTMHCHUH B MX
Reaxys NudopmannoHHOE TUCHMO AKCIIEPUMEHTAJIbHBIX CBOWCTB,
Medicinal PODU ot 15.06.2021 Ne 633 pedeparuBHYyIO 6a3y KypHAIBHBIX U
Chemistry NATeHTHBIX MyOIUKaui, 6a3y XUMHYECKUX
Komnanun C01.01.2021 mo 31.12.2021 peaknuii ¢ pyHKIMEeH MOCTPOSHUS TIaHa
Elsevier CHHTE3a.
Ccblika Ha calT — Moynb 6MOJOTHYECKH aKTUBHBIX
https://www.reaxys.com/ COeIMHEHHH, OMOJIOTHYECKUX MHUIIIEHEH,
(bapMaKoIOTHYECKUX CBONCTB XUMHUYECKUX
KonnuecTBo kiroueit — 1octyn coequnenuii Reaxys Medicinal Chemistry
st mosib3oBarenield PXTY mo IP- | sBisieTcs kpynHeiiie B Mmupe 6azoun
aZjpecaM HEOTpaHUYEH. JTAHHBIX.
VY naneHHslid JOCTyI
(https://podpiska.rfbr.ru/storage/in
structions/elsevier_instructions.pd
f)
17 Pecypcol [IpuHamIeKHOCTH — CTOPOHHSS OTKpBIT TOCTYII K pecypcam:
MexayHapoaHo | HamumonanmpHas moamucka WEB of SCIENCE - pedeparuBHas u
1 KOMIIaHUH (Muno6puayku+ POOU) HayKoMeTpHuuecKas 0aza JaHHBIX.
Clarivate HNudopmanmonHoe mucbrMo MEDLINE — pedeparuBnHas 6a3a 1aHHBIX 110
Analytics PODU ot 15.06.2021 Ne 632 MeIUIIHE.
C 01.01.2021 mo 31.12.2021
Ccplika Ha calT —
http://apps.webofknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11j2TUYmdd7b
UatOlJ&preferencesSaved=
KonunuecTBo kintoueit — 1octyn
1 monb3oBateeil PXTY mo IP-
aJpecaM HEOTpaHWYEH.
VY naneHHslii 10CTyI
(https://clarivate.ru/blog/2020_03
web_of science remote_access).
18 DNEeKTPOHHBIE [TpuHAAIEKHOCTH — CTOPOHHSS - [TonHOTEKCTOBAS KOJUTCKIIHS
pecypcsl HannonaneHas noanucka ANIEKTPOHHBIX ~ KypHaJOB  Springer 1o
U3/1aTeIIbCTBA (MunoOGpnayku+ POOU) pa3nuyHbBIM  oTpacisaM 3HaHui (2019 1)

SpringerNature

WNudopmaninoHHoe TUCHMO
P®®U ot 26.07.21 Ne 785

C 01.01.2021 mo 31.12.2021

CchUIKa Ha caiiT
http://link.springer.com/

KonnuecTBo kimtoueit — noctyn
g monb3oBareneid PXTY o IP-

http://link.springer.com/

IlonHOTEKCTOBAYA KOJIJICKIIU S JKYPHAJIOB
(apxuB 1893-1945) http://link.springer.com/

- [MonmHoTtekcToBele 85  KypHAIOB
Nature Publishing Group
https://www.nature.com/siteindex/index.html
- Komnekuusi HaydHBIX OPOTOKOJIOB IO
pasNMYHBIM ~ OTpacisAM 3HaHUM  Springer
Protocols http://www.springerprotocols.com/
- Kostekniysi Hay4HbIX MaTrepualioB B

151



https://www.reaxys.com/
https://podpiska.rfbr.ru/storage/instructions/elsevier_instructions.pdf
https://podpiska.rfbr.ru/storage/instructions/elsevier_instructions.pdf
https://podpiska.rfbr.ru/storage/instructions/elsevier_instructions.pdf
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
https://clarivate.ru/blog/2020_03_web_of_science_remote_access
https://clarivate.ru/blog/2020_03_web_of_science_remote_access
http://link.springer.com/
http://link.springer.com/
https://www.nature.com/siteindex/index.html
http://www.springerprotocols.com/

azipecaM HEOIpPaHUYEH.

oOnacti (U3NYECKUX HAyK M HHXUHUPHHTA
Springer Materials (The Landolt-Bornstein
Database) http://materials.springer.com/

- [Tonublii mOCTYm K CTaTHYECKUM H
JTUHAMUYECKUM CIPABOYHBIM M3JaHUSIM TI0
JII000H Teme

- PedepatuBHass 6aza JgaHHBIX IO
YUCTOW W MpUKIagHON Marematuke zbMATH
http://zbmath.org/

- Nano Database https://goo.gl/PdhJdo

ITonHoTekcTOBAs KOJUICKLIMS KHUT
uznarenberBa SpringerNature 1mo pa3jaMdHbIM
OTpacisiM 3HaHUI (2019)
http://link.springer.com

19 W3narenscTBO [IpuHaIeKHOCTE — CTOPOHHSAA baza pmamnmbix KemOpumxckoro 1eHTpa
The Cambridge | HarmonanbHas moimucka CTPYKTYPHBIX JAHHBIX (Cambridge
Crystallographic | (MunoopHayku+ PODN) Crystallographic Data Centre) — CSD
Data Centre HNudopmanmonHoe mucbrMo Enterprise COJICPXKUT JTAHHBIE 0
(Kembpumxcku | POOU ot 10.05.2021 Ne 527 KPUCTAJUIMYECKUX, OpraHUYECKUX u
i 1IeHTp AIIEMEHTOOPTaHUYECKUX COCTMHEHUSIX.
CTPYKTYPHBIX C01.01.2021 no 31.12.2021 CSD npepocraBisieT  IIMPOKUM  CHEKTP
JTAHHBIX ) BapHaHTOB MOKCKa KPUCTAIITNYECKUX

Ccplka Ha caiT — CTPYKTYp: TI0 Ha3BaHUIO, XHMHYECKOU

https://www.ccdc.cam.ac.uk/struct | ¢hopmyie, 3JIEMEHTHOMY COCTaBY,

ures/ JTUTEPATYPHOMY HUCTOYHUKY, JeTaIIM
SKCIIEPUMEHTa, GParMeHTy CTPYKTYPHI.

KomnuecTBo kimroueit — 1ocTyn

st monp3oBarenaet PXTY mo IP-

ajzpecam.

20 Komnexuun [IpuHagIexHOCTh — CTOPOHHSIS «Freedom Collection» — DOTHOTEKCTOBAS
U3/1aTeIbCTBA HanmonaneHas moamnmcka KOJUTCKITHS DIIEKTPOHHBIX KYpPHAIIOB
Elsevier na (MunoGpnayku+ PODU) mznarensctBa  Elsevier mo  pa3nuyHbIM
mwiatdopme NHupopmaninoHHoe TUCHMO OTpacisiM 3HaHUM, BKIIOYAIONIAs HE MeEHee
ScienceDirect P®OU ot 10.06.2021 Ne 620 2000 HaVMEHOBAHMI 3JIEKTPOHHBIX

KYPHAIIOB.

C01.01.2021 mo 31.12.2021 «Freedom Collection eBook collection» —
comepxutr Oonmee S5 000 xuur mo 24

Cchuika Ha caiiT — pa3IMYHBIM pPEeIMETHBIM obnactam

https://www.sciencedirect.com €CTECTBEHHBIX, TEXHUYECKUX U METUIIHTHCKHUX
HayK.

KonnuecTBo kiarouelt — 10CcTyn Hoctym k apxuBam 2015-2019 rr.

s monb3oBarteneil PXTY mo IP-

ajzpecam.

VY naneHHsii 10CTyI

(https://podpiska.rfbr.ru/storage/in

structions/elsevier_instructions.pd

f).

22 IOP [IpuHaI€XKHOCTH — CTOPOHHSS

HarnonanbHasa moamucka
(MunoOGpnayku+ POOU)
HNudopmanmonnoe mucrmMo
POOU ot 26.07.21 Ne 788
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C01.01.2021 no 31.12.2021

CcrUIKa Ha caiiT —
https://www.iop.org/

KonnuecTBo kitoue — 10CTyn
g monb3oBareneid PXTY o IP-
aJjpecaM HEOrPaHUYEH.

KomnuecTBo kiroue — 10CTyn
g monb3oBareneid PXTY o IP-
aZjpecaM HEOTpaHUYEH.

JI1s1 mosry4eHust yAaleHHOTro
J0CTyna HeoOXOMMO
3aperucTpupoBarbesiHa caiite IOP
13 CETH CBOEH OpraHM3aluy U,
UCIOJIb3YS JAHHYIO YYETHYIO
3anMch, aBTOPU30BATHCS HA caiiTe
U3/1aTEeNbCTBA.

23

Scopus

[IpuHagIexHOCTh — CTOPOHHSS
HaumonaneHast noanucka
(Muno6puayku+ PODI)
NHupopmaninoHHoe TUCHMO
PO®U ot 10.06.2021 Ne 619

C01.01.2021 no 31.12.2021

CchUIKa Ha caiiT —
http://www.scopus.com.

KonnuecTBo kimroueit — 1ocTyn
1 monb3oBateiiei PXTY mo IP-
aJpecaM HEOrpPaHUYEH.

VY naneHHblid 10CTYN
(https://podpiska.rfbr.ru/storage/in

structions/elsevier instructions.pd
f).

MynsTuarCUUIITHHAPHAS pedepaTUBHAS U
HayKOMEeTpHYecKast 0a3a JTaHHBIX
n3gareabcTBa ELSEVIER

24

Royal Society of
Chemistry
(Koponesckoe
XUMHNYECKOC
0011ecTBO)

[IpuHaI€XHOCTH — CTOPOHHSS
HarmmonanbHas moammucka
(MunoOGpnayku+ POOU)
WNudopmaninoHHoe TUCHMO
P®®U ot 26.07.21 Ne 790

C 01.01.2021 mo 31.12.2021

CchUIKa HA CalT —
http://pubs.rsc.org

KonnuectBo kiroueit - noctyn
g monb3oBareneid PXTY o IP-

Komnekuust ~ Bkmouaer 44 KypHaua.
Temaruka: opraHudYeckas, aHAJIUTHYCCKas,
buznueckas XHAMUS, OMOXUMHUS,

SJICKTPOXHUMHSA, XUMHUYCCKUC TCXHOJIOTUH.
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azpecaM HEOrpaHUYEH.
Hactpolika ypaieHHoro gocryna:
https://www.rsc.org/covid-19-
response/publishing-remote-

aCcCess
25 ProQuest [IpuHamIe)XKHOCTD — CTOPOHHSIS baza manabix ProQuest Dissertation & Theses
Dissertation and | HanmonanbHast momicKa Global (PQDT Global) aBroputeTHas
Theses Global (Muno6puayku+ PODI) KOJIICKIHS U3 00jIee 5 MITH. 3apyOeKHbBIX
NupopmannoHHoe TUCHMO JUccepTaiui, 6onee 2,5 MITH. U3 KOTOPBIX
PODU o1 28.06.2021 Ne 688 MPEJICTABIICHBI B TIOJIHOM TEKCTE.

C01.01.2021 no 31.12.2021

CchUIKa Ha CalT —
http://search.proquest.com/dissert
ations?accountid=30373

KonuuectBo kiroueit - noctyn
11 rtonb3oBareneid PXTY no IP-
aJpeCaM HCOI'paHUYCH.

VY naneHHsid 10CTyI
(https://podpiska.rfbr.ru/storage/in
structions/proquest_instructions.p

df)

becrnatHbie apXuBHBIE KOJUIEKIIMU, TpUOOpeTeHHbIe MUHOOPHAYKH /ISl BY30B.

ApxuB UznareascTtBa American Association for the Advancement of Science.llaker
«Science Classicy 1880-1996

Apxus UsnarensctBa Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus m3narenscrBa Mucrturyra dusuku (BenukoOpuranus). ITaker «Historical Archive
1874-1999» ¢ mepBOro BEITYCKA KaXJ0I0 sKypHaia 1mo 1999, 1874-1999

Apxus uznarensctsa Nature Publishing Group. ITaker «Nature» ¢ nepBoro BbIIYCKa
nepsoro Homepa 1o 2010, 1869-2010

Apxus uznareascrtsa Oxford University Press. ITaket «Archive Complete» ¢ mepsoro
BBINYCKA KayKI0ro KypHaia mo 1995, 1849-1995

Apxus m3narenscra Sage. ITaker «2010 SAGE Deep Backfile Package» ¢ mepsoro
BBINYCKA KaykKI0ro sKypHaia mo 1998, 1890-1998

Apxus m3narenscrBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BEIITYCKa
Ka)kKJ0ro skypHaa mo 1996, 1798-1997

Apxus uznarensctsa Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBoro BBEIITYCKa Kakoro xxypHana mo 2011, 1827-2011

Apxus xxypaanos Koponesckoro xummugeckoro oorrectsa(RSC). 1841-2007

ApXUB KOICKIIUH KYPHAIOB AMEPHUKAHCKOro reodusnyeckoro corsa (AGU),
peaocTaBiIsseMbli n3gaTeabcTBoM Wiley Subscription Services, Inc. 1896-1996

Becratabie ohunnaibHBIE OTKPHITHIE pecypchl IHTEepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0beaunsier 6onee 10000 HayyHBIX )KYpHAJIOB 110 PA3JIMYHBIM OTPACIIAM 3HAHUM
(okoJ0 2 MusIMOHOB ctateit) u3l134 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3ze pa3memnieno 6onee 3000 KHUT O Pa3TMYHBIM OTPACISIM 3HAHUH, TPETOCTABICHHBIX
122 Hay4yHBIMU U3JATEIBCTBAMU.

3. BioMed Central https://www.biomedcentral.com/
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http://arch.neicon.ru/xmlui/handle/123456789/2757634
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baza nannbix Brimrogaet 6osiee 300 perieH3upyeMbIX KypHAJIOB IO OMOMEIUITUHE,
MEIUILMHE U €CTECTBEHHBIM HayKaM. Bce ctaThy, pa3MelieHHble B 6a3e, HaX0AATCsl B CBOOOIHOM
JOCTYyTIE.

4. OnekTpoHHbIN pecypce arXiv https://arxiv.org/

Kpymnueinmm OecruiaTHbIi apXuB 3JEKTPOHHBIX HAYYHBIX MYOJIMKALIMA 110 pa3enam
¢bu3nKK, MaTeMaTuKy, THPOPMATUKH, MEXAaHUKH, ACTPOHOMUH U Orosoruu. MimMeercs moapoOHbIit
TEMaTUYECKHI KaTaJor ¥ BO3MOXKHOCTb ITOMCKA CTaTel IO MHOXKECTBY KPUTEPHUEB.

5. Komnexkrus sxxypaanos MDPI AG http://www.mdpi.com/

MHoroMCIUIITHHAPHBIA TH(PPOBOI U3IATEIBLCKUMA PEeCypce, ABISETCS IIaTGOPMOM s
peLEH3UPYEMBIX HAYUHBIX KYPHAIOB OTKPHITOro aoctyna, ugatoumxcs MDPI AG (bazeins,
[seitapust). U3garenbcTBo BoiTyckaeT 6osiee 120 pa3HooOpa3HBIX 3JIEKTPOHHBIX KYPHAJIOB,
HaXO/AIINXCS B OTKPBITOM JIOCTYTIE.

6. W3narenscTBO ¢ OTKpBITHIM goctymoM InTech http://www.intechopen.com/

[TepBoe u KpymnHeiilee B MUPE U3AAaTEIbCTBO, MyOINKYIOIIee KHUTH B OTKPBITOM JIOCTYIIE,
okono 2500 HayuHbIX u3gaHuii. OCHOBHAs TeMaTUYECKas HAPaBIEHHOCTD - PU3NYECKUE U
TEXHUYECKHE HayKH, TEXHOJIOTUH, MEUIIMHCKHAE HAYKH, HAYKH O KU3HU.

7. baza nmanubix xumuueckux coeaunennid ChemSpider http://www.chemspider.com/

ChemSpider — 3to GecrutatHas XUMUYecKast 6a3a JaHHBIX, MPEIOCTABIISIONMIAS OBICTPBIN
J0CTyM K OoJiee ueM 28 MUJUIMOHAM CTPYKTYP, CBOMCTB M COOTBETCTBEHHOI nH(popmanmu. Pecypc
npuHaIeKAT KoponeBckomy xumudeckomy obmiectBy Benmukoopuranuu (Royal Society of
Chemistry).

8. Komnekuus sxypraanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komekmus kypHajaoB, B KOTOPBIX MyOIHKYIOTCSI OTYETHI O HOBBIX
WCCIICIOBAHMSIX B O0JIACTH €CTECTBEHHBIX HAYK U MEIUIMHBI. Bee s)KypHabl pa3MenieHs! B
cBoboHOM joctyne (Open Access), Bce CTaTbU MPOXOJIAT CTPOroe HayyHOE PELeH3UPOBaHHE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo no narentam u ToBapHbIM 3HakaM CILIHA — USPTO — npenocrasisier
CBOOO/HBIN IOCTYN K aMEPUKAaHCKUM IaTeHTaM, OollyoJaukoBaHHBIM ¢ 1976 1. [1o HacTosee
BpeMs.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TatenTs! (TOO MaTeHTHbIE 3asABKH) Oosee 50 HaIMOHANBHBIX U HECKOJIBKUX
MEXTYHapOAHBIX MATEHTHBIX OI0pPO, B TOM uucie nociaHble TekcThl narenTos CIIA, Poccun,
®panuuu, Snouuu u ap.

11. denepanbHbI UHCTUTYT MIPOMBIIIIIEHHOMN COOCTBEHHOCTHU (®UIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nndpopmannonnsie pecypebl ®UIC cBoboHOTO 1OCTYNA!

- OnexrpoHHble Oroyierenu. Mzobperenus. [lonesnsie Mmoaenu.

- OTKpBITHIE peecTpbl POCCUNCKUX N300pETEHHI 1 3aIBOK Ha U300peTeHUSI.

- Pecdeparsl poccHiickuX MaTEHTHBIX JOKYMEHTOB 3a 19942016 rr.

- [TosHbIE TEKCTHI POCCUMCKUX MATEHTHBIX JOKYMEHTOB U3 MOCIEIHErO
opUIHaTBEHOTO OIOJIIETEHS.

6.3 TpeOoBanus Kk KagpoBbIM ycjaoBusiM peaaunzanuu OOII 6akanaBpuara

Peanmuzanus OOIl GakanaBpuata oOecrmeunBaeTcs MEeJarorH4ecKUMU  PaOOTHUKAMU
YHUBEPCUTETA, a TAaKXKe JIMLaMu, npuBiekaeMbiMu K peanuzanuu OOIl GakanaBpuata Ha MHBIX
YCIIOBUSIX.

KBanmudukammss  megarornyeckux  paOOTHMKOB  YHHMBEPCHUTETa  COOTBETCTBYET
KBaJIM(UKAIIMOHHBIM TpeOOBaHMUAM, yKa3aHHBIM B KBAIM()UKALMOHHBIX CIPaBOYHHKAX U (WJIIH)
npodeccroHalbHbIX CTaHAapTAaX.

He menee 70 npouenmog UVCIEHHOCTH TNeENAarornyeckux paOOTHUKOB YHUBEPCHUTETA,
yuactByromux B peanmm3anuu OOIl GakanmaBpuarta, W JUIl, MPUBICKAEMBIX YHHBEPCHTETOM K
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peamuzanmn OOIl OGakamaBpuara Ha WHBIX YCJIOBHSX (MCXOIS W3 KOJMYECTBA 3aMElIaeMbIX
CTaBOK, MPUBEJICHHOTO K IEIOYUCICHHBIM 3HAUEHHSIM), BEAYT HAYUYHYIO, YU€OHO-METOANYECKYIO
u (WIM) MPAKTUYECKYI0 PAa0OTy, COOTBETCTBYIOIIYIO MPOQHIIIO MPEernojaBaeMoil AUCIHUILIUHBI
(Momyiis).

He menee 5 npouenmog YVCICHHOCTH TI€IarorH4ecKuX pabOOTHUKOB YHHUBEPCUTETA,
yuactBytonmmx B peanmmzauun OOIl OGakamaBpuara, ¥ JUI], NMPHUBICKAEMBIX YHHBEPCHUTETOM K
peanmzanuu OOIl GakanaBpuata Ha HMHBIX YCJIOBUSAX (MCXOJS M3 KOJUYECTBA 3aMEIIaeMbIX
CTaBOK, IPHUBEIEHHOIO K LIEJIOUYMCICHHBIM 3HAYEHUSIM), SIBJSIIOTCS PYKOBOAMUTENSAMU U (WIIM)
pabOTHUKAMU  MHBIX  OpraHU3alUd, OCYLIECTBIAIOIIUMU  TPYIOBYIO  JAESITEIBHOCTH B
npodeccnoHabHOM cdepe, COOTBETCTBYIOMIEH MPO(EeCcCHOHATLHON NEATEeThHOCTH, K KOTOPOM
TOTOBSITCSL BBIIYCKHUKH (MMEIOT CTax paboThl B JaHHOU MpodeccnoHanbHOi cdepe He MeHee 3
neT).

He menee 60 npouyenmoe 4NCIEHHOCTU TENArOrMUecKUX pabOTHUKOB YHHUBEPCUTETA U
JUL, TpPHUBJIEKAEMbIX K OOpa30BaTEIbHOM JESATEIbHOCTH YHUBEPCUTETa Ha HHBIX YCJIOBUSAX
(ucxons M3 KOIMYECTBAa 3aMEUIAaeMbIX CTaBOK, MPUBEACHHOIO K IIEJIOYUCICHHBIM 3HAYEHUSIM),
UMEIOT YYEHYI CTeleHb (B TOM YHCIE YYEHYIO CTElEHb, IOJYyYEHHYIO B HHOCTPAaHHOM
rocynapcTse U npusHaBaemyro B Poccuiickoii @enepanun) u (W) yuyeHOe 3BaHUE (B TOM YHUCIIE
Y4EHOE 3BaHHE, IIOJIyYEHHOE B HMHOCTPAaHHOM TIOCYyAapcTBE M Ipu3HaBaeMoe B Poccuiickoin
denepanum).

6.4 TpeGoBanus k GpuHAHCOBBIM ycJI0BHAM peanusanuu OOII 0akanaBpuara

®dunancopoe obecrieuenue peanuzanuu OOII 6akanaBpuaTa ocyuiecTBisercs B 00bemMe He
HUOKE 3HAYCHUI 0a30BbIX HOPMATUBHBIX 3aTpaT HAa OKa3aHUE TOCYAAPCTBEHHBIX YCIYT IO
peanu3anu 00pa30BaTENbHBIX MPOrpaMM BbICIIEr0 00Opa30BaHUs — MpOrpaMM OakajaBpuaTa U
3HAYEHUN KOPPEKTUPYIOUIUX KO3PPHUIMEHTOB K 0a30BBIM HOpMAaTHUBaM 3aTpaT, OINpeNesieMbIX
MuHHCTEpCTBOM HayKH U BbICIIEro oopazoBanus Poccuiickoit denepannu.

6.5 TpeOoBanus K NpUMEHsIeMbIM MEXaHH3MAaM OLICHKH Ka4ecTBa 00pa30BaTe/IbHOM
NesTeJILHOCTH U MOAToTOBKH o0ydaommxcs no QOII 6akanaBpuara

KauectBo 00pa3oBaTenbHON J1€ATENBHOCTH M MOArOTOBKM oOydaromuxcs OOIL
OakanaBpuaTa omnpesesseTcs B paMKax CHCTEMbl BHYTPEHHEH OLIEHKH, a TAK)Ke CUCTEMbI BHEIIHEN
OLIEHKH, B KOTOPOI YHUBEPCUTET MPUHUMAET y4acTHE Ha 100pOBOJILHOM OCHOBE.

B umemax cosepmeHctBoBanus OOIl GakamaBpuara MpH TNPOBEJCHUU PETYISIPHON
BHYTPEHHEH OLIEHKHM KauecTBa 00pa30BaTENbHON AESITEIbHOCTU U MOATOTOBKH O0YyYaromMXcs MO
OOII 6akanaBpuara npusiekaeT padboronateneii U (Win) UX 00bETUHEHUS, MHBIX IOPUIUYECKUX U
(unn) pU3NYECKUX JIMIL, BKIIOYas eAarorn4eckiux paboOTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHeW cHCTeMbl OLIEHKHM KayecTBa 0Opa3oBaTENbHOM AEATENIbHOCTH MO
OOII 6akamaBprata OOyYarONIUMCS TMPEIOCTABISAETCS BO3MOXKHOCTH OIICHHBAHUS YCJIOBHH,
COJIepKaHus, OpraHU3allMM M KadyecTBa 0Opa30BaTENBHOIO Ipolecca B IIEIOM M OTAEIbHBIX
JUCHUIUINH (MOAYJEH) U MPaKTUK.

BHemnsas ornjeHka kauecTBa 00pa3oBaTeIbHOM AEATEIBHOCTH O MporpaMme OakajgaBpuata
B paMKax TMpoLENypbl TOCYIAapCTBEHHOM aKKpEeIWTalMh OCYHIECTBISETCS C  IEJbIo
MOJITBEPXK/ICHUSI COOTBETCTBHsI 0Opa30BaTENbHOM NEATENbHOCTH IO Mporpamme OakaiaBpuaTa
tpedoBanusim OI'OC BO.

BHeminsas onieHka kauecTBa 00pa3oBaTeIbHOM AEATEIBHOCTH U MOATOTOBKU 00yYaroIuXCs
nmo OOII GakamaBpwata MOMXET OCYIIECTBIISITBCS B paMKax NpodheccHOHaTbHO-001eCTBEHHON
aKKpeIuTaluy, IPOBOAMMON paboToaaTensiMu, UX 0OObETUHEHUAMH, a TAK)KE YIIOJTHOMOYCHHBIMU
UMH OpraHU3alUsAMH, B TOM 4YHCJIE€ MHOCTPAaHHBIMH OpPIraHU3aLUsAMH, JIMOO aBTOPU30BAaHHBIMU
HAIlMOHAJIBHBIMU  TPO(ECCHOHANTBHO-O0IECTBEHHBIMUA ~ OpPTaHU3alMsIMM,  BXOJSIIUMH B
MEXyHapOAHbIE CTPYKTYpPBI, C LIEJIbIO MPU3HAHKS Ka4eCTBA U YPOBHS MOATOTOBKH BBIITYCKHUKOB
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OTBEYAIOIIMMHU TPEeOOBAaHUAM MNPOPECCHOHAIBHBIX CTAaHAAPTOB (NMPU HAIMYAUA) H  (WJIH)
TpeOOBaHUAM PHIHKA TPY/Ia K CHEIUAITUCTAM COOTBETCTBYIOMIETO IPODUIIS.

7 HOPMATUBHO-METOANYECKOE OBECIIEYEHUE CUCTEMbBbI OHEHKH
KAYECTBA OCBOEHUA OBYYAIOIIUMUCSA ITPOI'PAMMbI BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ mno wnHanpaenenwio mnoxaroroBku 22.03.01 -
MatepuajioBeeHre U TEXHOJOTHH MaTepPHAJIOB OICHKA KAaueCTBAa OCBOCHHS O0yYarOIIUMUCS
OOII 6akanaBpuara BKJIIOYAET TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHYIO aTTECTAIUIO
u I'MA obyuaronuixcsi.

HopmatuBHO-MeTOMYecKOe  oOecrieueHrne  TEKYIIero  KOHTPOJs  YCIIeBaeMOCTH,
npomexxyrounoi arrecrauuu U ['MA obydatommxcs mo OOII GakamaBpuara OCyIIECTBISIETCS B
cootrBercTBUU ¢ PI'OC BO 3++ 1 nOKaJIbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuii KOHMPOIbL, NPOMEICYMOUHAA ammecmayus U ammecmayuoHHble UCTbIMAHUA
UmMoe2o8oli (2ocyoapcmeennot umozogou) ammecmayuu eeinycknuxos OOl 6axanaspuama

Texkymuii KOHTpOJIb U IPOMEXKYTOUHAs aTTeCTallMsl 10 BCeM BUAAM Yy4eOHOM
JeSTeIbHOCTH O0YYaroIIMXCsl OCYIIECTBISIETCS B COOTBETCTBHHM C TpeboBaHusMu [lonoxeHnus
O PEUTHHIOBOM CHUCTEME OLEHKM KadecTBa ydeOHOM paborel cryaeHtoB B PXTY
um. JI.U. MenneneeBa, npuHsToro pemeHueM YdeHoro coera PXTY wum. JI.M. Menaeneena
o1 26.02.2020, mnportokon Ne 8§, BBeAeHHOro B JelcTBUE npukazoM pekropa PXTY
uMm. JI.1. Menneneesa ot 20.03.2020 Ne 27 OJ1.

Texymuii KOHTpOJb YCHEBAEMOCTH OOydaroImuxcsi oOecrnedyuBaeT OLEHKY YPOBHS
OCBOCHMS JUCLUIUIMH, IPOXO0XKACHUS IPAKTUK, BbiToHeHUs: BKP u nmpoBoauTcs npenonasarenem
Ha JII0OOM U3 BUJIOB YUEOHBIX 3aHATHI. O0A3amenvHoil cocmagnaowell mexKyuiezo KOHmpo.s
ycnegaemocmu AGNAEMCA  YUem NPenodagamenamu noceuiaemocmu y4eOHviX 3aHAmMUIL
ooyuarouwgumucsa. 1o pesynprataM TEKYIIEro KOHTPOJIS YCIEBAEMOCTH TPU pa3a B CEMeCTp s
BCEX KypCOB 10 BCEM JAMCLUIUINHAM ITPOBOIUTCS aTTECTALUS 00YJarOLIHXCS.

[TpomexyTouHas aTTecTalus MPOBOJUTCS B (OpME 3K3aMEHOB, 3a4€TOB C OLEHKOH H
3a4eTOB JUI BCEX KypCOB IO AUCHUIUIMHAM M MPAKTHKaM, IPEIYCMOTPEHHBIM YU€OHBIM ILIaHOM.
Pe3ynbTarhl ciauM 3a4€TOB OLICHMBAIOTCS HA «3a4YTEHO», «HE 3aUTEHO»; 3aY€TOB C OLIEHKOW U
9K3aMEHOB — Ha OTJIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIILHON.

[Tpu ocBoenuu Hactosimet OOII 6akanaBpuaTa U3y4eHHE YaCTH JTUCHUILIUH MOXKET OBITh
3aMEHEHO Ha OHJIAH-KYpCBl, TIPU YCIOBHM, 4YTO B peE3yJbTaT€ OCBOEHUS OHJIAWH-Kypca
dbopMupylOTCd T€ K€ KOMIETEHLIMH (YacTH KOMIIETEHLIMH), YTO M B paMKax YyKa3aHHBIX
aucuuIuiiH. OHJIalH-Kype 10JIKeH OBITh BBIOpaH M peau30BaH B cOOTBETCTBUU ¢ [lonokeHneM o
3ayeTe pe3ysNbTaTOB OCBOEHHUS OTKPBITHIX OHJIAHH-KYpCOB, pealM3yeMbIX 00pa30BaTEIbHBIMU
opranusanysamu, B PXTY uMm. [I.1. Menneneesa, npuHATOro pemeHreM YueHoro cosera PXTY
uMm. JI.1. MenneneeBa ot 27.03.2020, npoTokon Ne 9, BBEIEHHOTO B IENCTBUE TPUKA30M PEKTOpPA
PXTY um. JI.1. Menaeneena ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisiercs B COOTBETCTBUM ¢ TpeOoBaHusMHU IlojoxkeHuss o mopsiike
MPOBEICHUSI TOCYJAapCTBEHHOM WTOrOBOHM aTrrecTauuud 10 00pa30BaTeNbHBIM IpOrpaMMam
BBICILIET0 00pa3oBaHusl — MporpaMmam OakajaBpHuara, IporpaMMaM CHeIHaInTeTa, MporpaMmam
Maructparypsl B PXTVY um. JI.11. Menaeneesa, mpuHATOro peueHueM YueHoro coseta PXTY um.
.. Menneneea ot 30.10.2019, mpotokon Ne 3, BBEAEHHOIO0 B JAECHCTBUE MPUKA30M PEKTOpA
PXTY wum. WM. MenneneeBa ot 14.11.2019 Ne 646A; IlonoxkeHuss O BBITYCKHOMN
KBaJIM(pUKAIIMOHHOM paboTe ans oOyyarommxcs Mo oOpa3oBaTeIbHBIM MPOrpaMMaM BBICILIETO
oOpa3oBaHMsi — TMporpamMmaM OakajaBpuaTa, IporpaMMaM CIEHUAIUTEeTa, porpaMmaM
maructparypel B PXTY um. JI.1. MenaeneeBa, npuHATOro pemieHrueM YdeHoro coera PXTY
uM. JI.1. Menneneesa ot 30.10.2019, nporokos Ne 3, BBEIEHHOTO B IEHCTBUE IPUKA30M PEKTOpa
PXTY um. /I.U. MenneneeBa ot 14.11.2019 Ne 646A.

K T'MA nomyckatorcs oO0ydaromuecs, He UMEIOIINEe aKaJeMUIeCKON 3a/I0JDKEHHOCTH U B
MOJTHOM 00beMe BbInosiHuBIIKE yaeOHbIi miaH o OOII 6akanaBpuata B cootBeTcTBUM ¢ PI'OC
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BO 3++ mno wnanpaBnenuto moaroroBku 22.03.01 — MarepuasoBeaeHue M TeXHOJOTHH
matepuanoB. Jlns mnposenenus [MMA B yHEHBepcHUTETe  €XETOAHO  (OPMHUPYIOTCS
rocyaapcTBeHHbIe dKk3amMeHamoHHbie komuccuu (I'9K) u anemsiimmonnsie komuccuu. Tembr BKP
OTPaXalOT aKTyallbHbIE MPOOJIEeMBbI, CBsS3aHHBIE ¢ HampaBieHueM moarotoBku 22.03.01 —
MarepuanoBeieHHe W TEXHOJOITHMHM MATEpPUATOB. YHUBEPCUTET YTBEPKIACT NEPEUYECHb TEM
BBIITYCKHBIX KBAJM(HUKAIIMOHHBIX paboT, mpeuiaraeMbix o0yJaromuMmcs (fanee — nepedeHb TeM),
U JIOBOJUT €ro J0 CBelIeHUs Oo0yJaromuxcs He Mo3JHee uyeM 3a 6 MecsleB J0 JaThl Haudaia
rOCyJIapCTBEHHOW UTOTOBOM aTTECTALUU.

Tema BKP mnepconHampbHO 711 KaXI0TO OOYYaroIIerocs YTBEP)KIACTCS TMPHUKA30M
MPOPEKTOpa MO YHHUBEPCHUTETY NEpei] HAyaJlOM BBITIOJHEHHUS BBIMTYCKHOW KBaJTU(PUKAIIMOHHON
pabotel. JlaHHBIM TpUKAa30M yTBepxKAaeTcss Takke pykoBoautenb BKP. Ilepen nHawamom
BeimonHeHuss BKP oOydvarommiics COBMECTHO C PYKOBOJTUTENIEM COCTABISICT WHIMBHIYaTbHBIN
IIJIaH NOAroTOBKHU U BbiNosiHeHUs: BKP, nmpexycMarpuBaromumii ouepetHOCTh U CPOKHU BBITIOJIHEHUS
OTIeNbHbIX 4YacTed paboThl. Tekcr moscHuTenbHOM 3amucku BKP mpoepsiercss Ha Hamuuue
HEMPaBOMEPHBIX 3auMCTBOBaHUU. [IpoBepka ocyiecTBisieTcs B cOOTBETCTBUM ¢ llosoxeHuem o
MOPSIIKE TPOBEPKHU BBITYCKHBIX KBAJTU(UKAIIMOHHBIX pabOT M HAyYHBIX JOKIJIAZOB 00 OCHOBHBIX
pe3ynbraTtax MOATOTOBIECHHBIX HAyYHO-KBANU(UKAIMOHHBIX paloT (AuccepTanuii) Ha 00BEM
3aMMCTBOBAaHUST W WX pa3MELIeHUuss B  IJIEKTPOHHO-OMOmmoreyHoi cucreme PXTY
um. JI.U. MenneneeBa, mpuHATEIM perieHdeM YueHoro coBera PXTY wum. JI.M. Menneneena
o1 30.10.2019, mnporokon Ne 3, BBeneHHbIM B JeiicTtBue mnpukazoMm pekropa PXTY
um. JI.1. Mengeneea ot 14.11.2019 Ne 646A.

3amura BKP npoBoautcs Ha oTKphIThIX 3acenaHusix I'DOK ¢ yuacTuem He MeHee NBYX
Tpetei ee coctaBa. ['paduk 3amutel BKP cocraBisiercs mo cormacoBaHuio ¢ 00y4darouuMuCs U
JOBOJUTCSI 1O CBEAECHMsI 00ydaroluxcsl He mo3jaHee, yeM 3a 30 aHeil no Haudana pabotsl I'OK.
Pesynprater  pabGoret DK ompenmensitorcss  OIleHKaMu «OTJIIMYHOY, «XOpOoUIOo»,
«YIOBJIETBOPUTEIIBHO», «HEYJOBIETBOPUTEIBHO» M OOBSBISIIOTCS B TOT € JEHb IOCIe
oopmieHHs B YCTaHOBJIEHHOM IOpSJIKE IMPOTOKOJIOB 3aceAaHuil komuccuid. ITo oxoHuaHUM
paboTsl pencenarens I'OK cocrapisieT oT4eT O MpoJIeNaHHON paboTe.

Jns oOyyarommxcss M3 YWCIa WHBAIUIOB W JUI] C OTPAHUYECHHBIMH BO3MOXKHOCTSIMHU
3nopoBbsi [MMA mpoBOAMTCS € YYETOM OCOOEHHOCTEH HUX TMCUXO(PU3UYECKOTO pPa3BUTHS,
WHIVBUAYAJIBHBIX BO3MOXHOCTEN U COCTOSIHUS 310POBBS.

8 PABOYME ITPOI'PAMMBI INCHUIIJINH, TIPAKTUK U T'HA

PabGoune nporpaMmbl AUCITUTUINH, TPpakTHK U [ A
WNHOCTpaHHBIN A3BIK

Ucropus (ucropust Poccuu, BceoOmas uctopusi)
IIpaBoBeneHue

Ouocodust

OCHOBBI 5KOHOMHKH U YIPABIICHUS IPOU3BOJICTBOM
ConuanbHO-TICUXO0JIOTHYECKUE OCHOBBI Pa3BUTHUS JINYHOCTU
OO01mas 1 HeoOpraHUYEeCKask XUMHUS

Opranuueckas XUuMHS

. Dusnveckas XUMus

10. KoymontHast XUMUS

11. Maremaruka

12. ®usuka

13. IIpoGieMbl yCTOMYMBOTO Pa3BUTHSA

14. Be3omacHOCTE KXU3HENEATEIILHOCTH

15. nxeHepHas 1 KOMIIbIOTEpHas Tpaduka

16. [IpuknagHas MexaHuKa

CoNoUOR~wWNE
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17. MarepuanoBeIeHUs U 3aIUTa OT KOPPO3HH

18. OcHOBBI TEXHHUYECKOTO PETYIIMPOBAHUS K METPOJIOTHUS

19. KoMmo3uIimoHHbie MaTepraibl

20. dusnyeckast KylbTypa U CIOPT

21. DneKTUBHbIE JUCUUIUINHBI IO (PU3NYECKOHN KYIbTYpE U CIIOPTY

22. OcHOBBI HTHPOPMALMOHHBIX TEXHOJIOTUN

23. [IpodunpHoe mporpaMmMHOE oOOecredeHue sl pemeHus 3aad  MmpodhecCrOHaTbHOM
JeSATeIbHOCTH

24. JTabopaTopHble pPabOTHI 10 OPraHUYECKON XUMHUH

25. Beesienue B CIeMaIbHOCTh

26. AHanuTHyeckas XuMHs U GU3NKO-XUMHUECKUE METO bl aHAJIM3a AJI MaTepUAJIOBEICHUS U
TEXHOJIOTUN MaTEpUaIOB

27. du3uka KOHAEHCUPOBAHHOTO COCTOSIHUS

28. Ilpoueccsl 1 anmapaThl XUMUYECKOH TEXHOJIOTUU

29. ®U3UKO-XUMUS HAHOCTPYKTYPHUPOBAHHBIX MaTepHUajIoB

30. 'a30¢a3Hble MPOLIECCH MOIyYeHUs] HAHOMATEPUAIOB

31. CuHTe3 HaHOYACTHUI M1 HAHOMATEPHAJIOB B KHUJIKUX cpelax

32. MeTopl 1 PUOOPHI I U3Y4EHHsI HAHOYACTUI] 1 HAHOMAaTEPHAJIOB

33. buosnoruueckue HaHOCTPYKTYPbI

34. O0mras xuMHuYecKast TEXHOJIOTUS

35. CucteMsl ynpaBiIeHUs] XUMUKO-TEXHOJIOTHYECKUMU MPOLIECCaMU

36. 30H10Bast MUKPOCKOTIHS

37. MeTo/1bl TS PMUYECKOTO aHAIN3a B TEXHOJOTUH HAHOMAaTepHaJlOB

38. MeTonbl na3epHoi audpakiuu 111 U3y9ICHUS HAHOMATePHAIIOB

39. ®U3MKOXUMHUS ¥ TEXHOJIOTHUS YIIIEPOAHBIX HAHOMATEPHAJIOB

40. Haromarepuaisl JJIsl HAIPaBJIEHHOTO TPAHCIIOPTA JIEKAPCTBEHHBIX BEIIECTB

41. TOKCUKOJIOTUSI 1 HAHOTOKCUKOJIOTHS

42. MarauTHBIE HAHOMATEPUAITBI

43. OcHOBBI KpUcTaIOrpaduu B TEXHOJIOIMH HAHOMATEPHUAJIOB

44. YyeOHas mpakTHKa: 03HAKOMHUTEbHAs IPAKTHKA

45. TIpon3BOJICTBEHHAs IPAKTUKA: TEXHOJOTMYECKasl MpakTHKa

46. IIpon3BOICTBEHHASI IPAKTUKA: HAYIHO-HUCCIIEIOBATENIbCKAs padoTa

47. ITpon3BOJICTBEHHAs IPAKTUKA: IPEAUIUIOMHAs IPAKTUKA

48. TloaroToBka K mpoIielype 3auThl U 3alUTa BBITYCKHON KBaTH(PUKAIIMOHHON paboThI

49. TlepeBoJ1 HAYYHO-TEXHUYECKOH JINTEPATypPbI

50. I'paxkmaHcKast 3alIMTa B YpE3BBIYAHHBIX CUTYaIUIX

Bxoaamux B OOII mo Hanpasnenuto noarotoBku 22.03.01 «MartepuaJjioBeieHHe M TEXHOJOTHH
MaTepuaJoB» npoduib «MaTepuajioBe/leHHe M TEXHOJOIrMH HAHOMATEPHAJIOB M
HAHOCHUCTEM», BBINOJHEHbI B BHJAEC OTACIbHBIX JOKYMEHTOB, SBIMIOIMIMXCS HEOTHEMIIEMOU
yacTbio ganHon OOII.

9 ®OHAbI ONEHOYHBIX CPEACTB U1 NIPOBEAEHUA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOYHOM ATTECTAIIMUA U THA OBYUYAIOIIUXCA
OOIl BAKAJIABPUATA

B coorBerctBu ¢ ®I'OC BO 3++ no wnHampaBinenuto mnoarotoBku 22.03.01 —
«MarepuajioBeJleHHe M TEXHOJOTMH MAaTepHajoB» Uil aTTeCTallMd OOYdJaloUIuXcs Ha
COOTBETCTBHE WX TNEPCOHAJIBHBIX IOCTHKEHHH mod3TamHbiM TpeboBanusm OOIl OakamaBpuara
pazpabdotansl @POC mo kaxaol AucUMILINHE, npakTuke, [ 1A, BKIOYaONMe TUMOBBIE 3aJaHUS,
KOHTPOJIbHBIC pa0OTHI, TECThI, CUTYaIlMOHHBIC 3aJaHUs, KEHC-3a/ayd, BOIMPOCHl K 3a4eTaMm |
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JK3aMEHaM, CPEIACTBA M METOABI OLEHKH, IO3BOJIAIOLIME OLEHUTH 3HAHUS, YMEHHs, HABBIKH U
YPOBEHb IPUOOPETEHHBIX KOMITETEHITHA.

®OC no pucuurmuiiHaM, mpaktukam, I MA pa3pabareiBatoTcs B cooTBeTCTBUU ¢ [lopsiakom

pa3paboTKu W yTBEPXKICHUS 00pa30BaTEIbHBIX MPOTPAMM, YTBEPKICHHBIM PEIICHHEM YUYEHOTO
coera PXTY um. .M. Mengeneera ot 25.06.2020, nmpotokosn Ne 12, BBEeACHHBIM B JICHCTBUE
npukazoM pekropa PXTY um. J[.. Menneneesa ot 29.06.2020 Ne 48-O/1.

®OC no gucuumimHam, npaktukam u ['MA:

RRoOoo~NoOR~wNE

24,
25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

NHocTpaHHbIN S3bIK

Hcropus (ucropust Poccun, BceoOmast ucropust)

[IpaBoBeeHuE

dunocodust

OCHOBBI 5KOHOMMKH U YIPABIICHUS IPOU3BOICTBOM
CounanbHO-TICUXOJIOTUYECKUE OCHOBBI PA3BUTHUS JTUYHOCTH
OO61mas 1 HeopraHUYecKasi XUMHUS

Oprannueckasi XUMHS

®dusnueckas XUMUs

Komnongnas xumus

MaremaTunka

®dusuka

[TpoGiieMbl YCTOWYUBOTO pa3BUTHS

be3onacHoCTh KU3HEAECATETbHOCTH

WuxeHepHas 1 KOMIIbIOTepHas Tpaduka

IIpukiagHas MexaHuka

MartepuanoBeieHUs U 3alIUTa OT KOPPO3HH

OCHOBBI TEXHHUECKOTO PEryJTUPOBAHUS U METPOJIOTHUS
KoMmno3uimonssie MaTepuabl

®dusndeckast KylIbTypa U CIIOPT

DNEKTUBHBIE TUCIUIUIUHBI IO GU3UYECKON KYIbTYpE U CIIOPTY
OcHoBBI HH(GOPMALIMOHHBIX TEXHOJIOTHI

[IpodunsHOE mporpaMMHOE oOOecreueHue s pemeHus 3agad  npodeccHoHaNbHOM
e TeTbHOCTH

JlaboparopHble pabOTHI IO OPraHUYECKOW XUMHUH

Brenenue B crienuaabHOCTh

AHanuThueckas XuMus 1 QU3NKO-XUMHUYECKHUE METOIbI aHAIH3a Il MaTepUaIOBEICHUS U
TEXHOJIOTHU MaTEPHAJIOB

®u3nKa KOHJEHCUPOBAHHOTO COCTOSHUS

[Tpoueccrl n anmapaTbl XUMUYECKOU TEXHOJIOTHHN
DU3NKO-XUMHUSI HAHOCTPYKTYPUPOBAHHBIX MaTE€PUAJIOB
["a3odaznbie mporecch MOJIyIeHHs] HAaHOMATEPHAIOB

CuHTE3 HAaHOYACTUI] U HAHOMATEPHAJIOB B JKUJKHUX CpelIax
MeTtoap! 1 TPUOOPHI ISl U3YUYECHHSI HAHOYACTHUIl 1 HAHOMATEPHAJIOB
buonornueckne HaHOCTPYKTYpbI

OO0mmas XuMu4ecKasi TEXHOJIOTHS

Cuctembl ynpaBieHUs] XUMUKO-TEXHOJIOTUYECKUMH MPOLECcCaMu
30HA0Bass MUKPOCKOIIHS

Metoabl TEPMUYECKOTO aHAIN3a B TEXHOJIOTMH HAHOMATEPHAJIOB
MeTopl 1a3zepHoi Audpakuuy A1 U3y4eHHUs HaHOMaTepHalloB
DUBNKOXUMHUS U TEXHOJIOTHUS YTIEPOIHBIX HAHOMATEPHAJIOB
HanomaTepuainsl AJ11 HapaBJIEHHOTO TPAHCIIOPTA JIEKAPCTBEHHBIX BEIIECTB
TOKCHUKOJIOTHSI U HAHOTOKCUKOJIOTHSI

MarauTHele HAaHOMaTepHUabl
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43. OcHOBBI KpucTaIOrpaduy B TEXHOJIOTHH HAHOMATEPHAJIOB

44. VuebHas IpaKkTUKA: 03HAKOMUTENbHAs IPaKTHKA

45. IIpon3BOICTBEHHAs IPAKTUKA: TEXHOJOIMUYECKasl IPaKTHKa

46. IIpon3BOICTBEHHAS IPAKTUKA: HAYIHO-HUCCIIE0OBATENIbCKAsl paboTa

47. ITIpon3BOJCTBEHHAs IPAKTUKA: IPEIAUIUIOMHAs IPAKTUKA

48. IloaroToBka K mpoIelype 3auThl U 3alUTa BBITYCKHON KBaTH(PHUKAIMOHHOMN paboThI
49. IlepeBoJ1 HAYYHO-TEXHUYECKOH JINTEPATYPbI

50. I'paxkmanckast 3aMTa B Ype3BBIYAHBIX CUTYaLUSIX

Bxoasammx B OOII no nanpasnenuto noarorosku 22.03.01 «MartepuaJjioBeeHne M TeXHOJIOTHH
MATepHaioB» Npopuib «MaTepuaJjioBeileHHe W __TEeXHOJOIrHM _HAHOMATEPHUAJIOB M
HAHOCHCTEM», BBIMOJHEHbI B BHJI€ OTACJIBbHBIX JOKYMEHTOB, SBJISIOMIUXCA HEOTHEMIIEMOU
gacTtbio nagaou OOII.

10 METOANYECKHUE MATEPHUAJIBI ITIO JUCIUIIJIMHAM, TIPAKTUKAM U I'NA

Metoanyeckre MaTepralibl 0 JUCHUTUIMHAM, TpakTukaM u ['MA:

HNHocTpaHHBIN A3BIK

Uctopus (ucropus Poccun, BceoOiast HCTOpHSL)

[IpaBoBencHME

Dunocodust

OCHOBBI 5KOHOMUKH U YIIPaBIIEHUS IPOU3BOACTBOM

ConmanbHO-TICHXO0JIOTMYECKHE OCHOBBI PAa3BUTHUS IMYHOCTH

OO11ast 1 HeOpraHuyecKasi XUMHS

Oprannueckasi XUMHS

dusnyeckas XuMus

0. Komnonnas xumust

11. Maremaruka

12. ®usuka

13. IIpoGsieMbl yCTOWYMBOTO Pa3BUTHS

14. be3omacHOCTE XU3HENEATEIILHOCTH

15. nxeHepHas U KOMIIbIOTEpHas Tpaduka

16. ITpuknagHast MexaHUKa

17. MatepuasioBeieHUs U 3alIUTa OT KOPPO3UU

18. OcHOBBI TEXHHUYECKOTO PETYIIMPOBAHUS H METPOJIOTHUS

19. KoMno3uIMOHHBIE MaTEpUaIbI

20. dusnueckast KylnbTypa u COPT

21. DneKTUBHBIE AUCUUIUIMHBI IO (PU3NYECKOH KYIbTYypE U CIIOPTY

22. OcHOBBI HTHPOPMAIIMOHHBIX TEXHOJIOTHN

23.IlpodunpHOe mporpaMMHOe o0OecredeHue JUIsl pemieHus 3aaad  MpodecCHOHATbLHON
JeSTeTbHOCTH

24. JJabopaTopHble pabOTHI IO OPraHUYECKON XUMHUU

25. BBejieHnE B CIICITUATEHOCTH

26. AHanuTHyeckas XUMHs U GU3NKO-XUMHUECKUE METO/Ibl aHAIIM3a JJIsl MaTepHaJIOBEICHUS U
TEXHOJIOTUU MaTepUaIoOB

27. du3uKa KOHJAEHCUPOBAHHOTO COCTOSIHUS

28. IIporiecchl u anmapaThl XAMUYECKOW TEXHOJIOTHH

29. ®U3HUKO-XUMUS HAHOCTPYKTYPHPOBAHHBIX MaTepHUajoB

30. I'azoazubie MpoOIECCHI MOTYYEHNs HAHOMATEPHAJIOB

31. CuHTe3 HaHOYACTHUI] 1 HAHOMATEPUAJIOB B XKHUJIKHX Cpeax

32. MeTtoas! 1 TPUOOPHI 17151 U3YUSHUST HAHOYACTHUI] 1 HAHOMAaTEPHAJIOB

ROoo~NoGO~LNE
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33. buonorunyeckue HAaHOCTPYKTYPBI

34. O0mras xuMu4YecKast TEXHOJIOTUS

35. CucteMsl ynpaBiIeHUs] XUMUKO-TEXHOJIOTUYECKUMU MPOLIeCCaMU

36. 30H10Bast MUKPOCKOTIHS

37. MeTo/1bl TEpPMUYECKOTO aHAIN3a B TEXHOJOTMM HAHOMAaTEpUAJIOB

38. Metob1 1a3epHON AUdpaKIUK Ui U3yYSeHUS HAaHOMATepHAIIOB

39. ®u3UKOXUMHUS ¥ TEXHOJIOTUS YIIIEPOAHBIX HAHOMATEPHUAIOB

40. Hanomarepuaibl JJ1sl HAIPaBJIEHHOTO TPAHCIIOPTA JIEKAPCTBEHHBIX BELIECTB
41. TOKCHUKOJIOTUSI 1 HAHOTOKCHKOJIOT S

42. MarauTHbIE HAHOMATEPUAIBI

43. OcHOBBI KpUcTaIOrpaduu B TEXHOJIOIMH HAHOMATEPHUAJIOB

44. VyebHas IpaKkTUKa: 03HAKOMUTENbHAs IPaKTHKA

45. IIpon3BOICTBEHHAs IPAKTUKA: TEXHOJOIMUYECKasl IPaKTHKa

46. IIpon3BOICTBEHHAS IPAKTUKA: HAYIHO-HUCCIICOBATENIbCKAs padoTa

47. ITpon3BOJICTBEHHAs IPAKTUKA: IPEIAUIUIOMHAs IPAKTUKA

48. TloaroToBka K mpoIielype 3auThl U 3alUTa BBITYCKHON KBATH()UKAIMOHHON pabOThI
49. IlepeBoJ1 HAYYHO-TEXHUYECKOH JINTEPATYPbI

50. I'paxkmaHckast 3aKTa B Ype3BBIYaHBIX CUTYAIUSIX

Bxosnux B OOII mo nanpasnenuto moarotoBku 22.03.01 «MaTepuajaoBeaeHne U TEXHOJOTHH
MATEepPHaIoB» NpohuiIb «MaTepuaJjioBeileHHe W __TEeXHOJOIrHM _HAHOMATEPHUAJIOB M
HAHOCHCTEM», BBITIOJHEHBI B BHJIC OTICIBHBIX JIOKYMCHTOB, SIBISIONIUXCS HEOThEMIIEMOU
vacteio gannou OOII.

11 PABOYAS TPOI'PAMMA BOCIIUTAHUA

PabGouass mporpamma Bocnutanus, Bxonasmas B OOIl mo HampaBiIeHHIO MOIATOTOBKH
22.03.01 «MaTepuaJjioBeJleHHE W TE€XHOJOTHU MATEPUAIOBY, Tpodib « MaTepuaaoBereHne
U_TEXHOJIOTHM HAHOMATEPHAJIOB U HAHOCUCTEM, BBIITOJIHEHA B BHJIE OTAEIBHOIO TOKYMEHTA,
SIBJISIFOLLETOCA HEOTheMiieMol yacTeio nanHon OOIL.

12 KAJJEHJIAPHBIN IIJTAH BOCIIMTATEJIbHOM PABOTBHI

Kanenmapuelii mnan BocnurtaTenbHOM paloThl, Bxomsammii B OOIl mo HampaBieHHio
noarotoBkn  22.03.01  «MarepuajioBeieHHe W __TEXHOJOTHH _MATEPUAJIIOBY», NPOPHIL «
MarepuajnoBejeHne W _TEeXHOJOTMH HAHOMATEPUAJIOB M HAHOCHCTEM», BBIIIOJIHEH B BHJE
OTJENBHOTO JOKYMEHTA, ABJIAIOIIEr0css HeoTheMIIEMOH JacThio qanHon OOIL.
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