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1 OBIIUE ITOJIOKEHUA

1.1 OcHoBHass mnpodeccuoHajbHasi oOpa3oBarejibHasi MporpaMmMa BbICIIEr0O
o0pa3oBaHusi — MporpaMMa NOATrOTOBKH 0akaJaBpoB (Jajiee — mporpaMmMa 0akajaBpHuara,
OOIl oOakanaBpuara), peanuzyeMas (QenepaabHBIM TOCYJAPCTBEHHBIM  OHOIKETHBIM
o0pa3oBaTeNbHBIM  YUYpPEeXKICHHEM  BhICIIEro  oOpaszoBanus  «Poccwifckuii  XUMHKO-
TexHoJIornueckuil yHuepcuter umenu J[.M. MenneneeBa» B COOTBETCTBUM C (pemepaabHBIM
rOCyJIapCTBEHHBIM 00pa30BaTEbHBIM CTaHAAPTOM BBICIIETO 00pa3oBaHUs — OakalaBpuaT IO
HanpasieHuto noAaroroBku 22.03.01 — MartepuajioBeeHUe M TEXHOJOTMH MATEPHAJIOB,
npoduns «MaTepuanoBeeHne W TEXHOJOTMH HAHOMATEPHUATIOB M HAHOCHCTEM),
MpeJCTaBIsieT co00M KOMIUIEKC OCHOBHBIX XapaKTEPUCTUK OOpa30BaHUS M OpPraHU3aIOHHO-
MEeIarornYecKuX YCIIOBUHM, KOTOPBIM MpeACTaBlieH B BHJAE Y4eOHOTrO IUTaHA, KaJICHIAPHOTO
ydueOHoro rpaduka, pabodynx mporpamMm JUCHHMIUIMH (MOIYJIEH), OIEHOYHBIX U METOJIMYECKUX
MaTepuaioB, paboyei mporpaMMbl BOCIIUTAHUS, KAJICHAAPHOTO IJIaHa BOCIIMTATEIHHON PabOTHI,
dbopm arTecTanuu.

1.2 HopmaTuBHBIE JOKYMEHTBI Uil Pa3pad0TKM NporpaMmMbl O0akajiaBpuara Io
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

— ®enepanbHblil 3ak0oH 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

— [Ipukaz MwunoOpHayku Poccum ot 02.06.2020 r. Ne 701 «OO06 yTBepkIeHUH
dbenepalbHOT0 TOCYJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa BBICIIETO OOpa3oBaHUA —
OakamaBpuaT MO HampaBleHUIO0 mMoAroToBku 22.03.01 — MaTepuajioBegeHHe U TEXHOJIOTHH
matepuasioB (manmee — OIOC BO - OakanaBpuaT I1I0 HaNpaBICHUIO TOATOTOBKHU
«MarepuaJjioBe/ieHIEe U TEXHOJOTUH MATEPHAJIOBY);

- [Ipuxa3z MunucTepcTBa HAyKH U BhIciiero oopazoBanus Poccuiickoii deneparmu
or 06.04.2021 Ne 245 «O6 yrtBepxacHuu Ilopsaka opraHm3anid W OCYIIECTBICHUS
00pa30BaTeNbHON JIEATEIILHOCTU 10 00pa30BaTeIbHBIM MPOTrpaMMaM BBICIIEr0 0Opa3oBaHUs —
nporpaMmmam OakajiaBpuaTa, IporpaMMaM CHelaluTeTa, IporpaMMaM MarkucTpaTyphl»;

— [Ipodeccuonanbupiii  ctanmapt 26.001 «Chenmamuct 1o oOecrneyeHUIo
KOMIUIEKCHOTO ~ KOHTPOJISi ~ MPOU3BOJCTBA  HAHOCTPYKTYPHPOBAHHBIX  KOMIO3HIIMOHHBIX
MaTepuasoB», YTBEPXKACHHbIN NpuUKazoM MMHHCTEpPCTBA TpyJa U COIHAIBHON 3allUThI
Poccuiickoit ®eneparuu ot 07.09.2015 Ne 589H;

- [Ipodeccuonaneusiii cranaapt 40.104 «Crnenuanuct Mo U3MEPEHUIO MapaMeTpoB
U MoauUKalMKd CBOMCTB HAHOMAaTepUajOB U HAHOCTPYKTYP», YTBEPXKICHHBIN NpPUKa30M
MunucTepcTBa Tpyia U counanbHoM 3amuThl Poccuniickoit denepanun ot «7» cenrsops 2015 r.
Ne 593m;

— Ilpuka3 MunuctepcrBa oOpasoBanusi U Hayku P® ot 23.08.2017 Ne 816 «OO6
yTBepkaeHun llopsaka mpUMeHEeHHs OpraHu3alusMU, OCYUIECTBISIONIMMU 00pa30BaTEIbHYIO
NeSITeTIbHOCTD, AJIEKTPOHHOTO OO0Y4YEeHHMS, AUCTAHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHUH NpH
peanu3anmuu  00pa30BaTENIbHBIX MpOTpaMM» [DIEeKTpOHHBIH pecypc]. Pexum mocrtyma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nata obpamenus: 30.05.2023);

— Ilpuka3 MwuHHCTEpCTBa HayKHM M BhICIIero oOpa3oBanus Poccwuiickoit deneparuu,
MunucrepctBa npocBemeHust Poccuiickoit @eneparun ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKOW TMOJATOTOBKE OOydJarommxcs» [DIeKTpoHHBIN pecypc]. Pexum mocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&link id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obpamenus: 30.05.2023);

— [lonoxenne 006 opraHu3alMd M HCIOJIB30BAHUU JJIEKTPOHHOTO OOy4YeHHUS H
JTUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOTHIA MPU peaau3anui o0pa3oBaTeIbHBIX MPOrpaMMm
B (¢enepaqbHOM TOCY/IapCTBEHHOM OIOPKETHOM 00pa30oBaTEIbHOM YUPEKICHUU BBICIIETO
oOpa3oBanus «Poccuiickuii XuMUKO-TeXHOJIOTHUECKUH yHuBepcuTeT umenn /1.M1. Menneneeay,




npuHsToe pemeHrueM Yuenoro coseta PXTY um. [I.U. Menaeneesa 27.03.2020, mpotokosa Ne 9,
BBEJICHHOE B JAelicTBUE npHKa3oM H.0. pektopa PXTY um. JI.1. Menneneesa 27.03.2020 Ne 29
o [DneKTpOHHBIN pecypc]. Pexxum JIOCTyTa:
https://muctr.ru/upload/university/departments/uu/local_doc/ITonoxkenne_I0uIOT.pdf nata
obparmenus: 30.05.2024);

— [lonoxenne o0 TpPaKTHUYECKON MOArOTOBKE oOywarommxca B (enepaibHOM
TOCYJapCTBEHHOM OIOPKETHOM 00pa30BaTEIbHOM  YYPEKICHUU BBICIIETO OOpa30BaHUS
«PoccuiCKM XMMUKO-TEXHOJIOTHYeCcKuii yHuBepcureT umenu .M. Menneneesa», npunsaroe
peuenrieM Yuenoro coBeta PXTY um. [I.U. Menneneena 25.11.2020, npotokon Ne 4, BBeZIeHO B
neiictBue mnpukazoM H.0. pexkropa PXTY wum. JI.M. Menneneera 26.11.2020 Ne 1170/
[DNeKTpOHHBIN pecypc]. Pexum JIOCTyma:
https://muctr.ru/upload/university/departments/uu/local_doc/ITonoxenne%200%20npakTudeckoi
%20moxaroroBke.pdf nata oopamenus: 30.05.2024).

[Ipy ocBOCHMHM JUCHMIUIMH W TPAKTUK CTYISHTHl JOJDKHBI  HCIIOJIB30BATh
uHbOpMallMOHHBIE U UHGOPMAIMOHHO-00Pa30BaTEIbHbIE PECYpPCHl CIEAYIOUINX MOPTAIOB U
CalTOB:

— Cucrema denepanbHbBIX 00pazoBaTeNbHBIX MOpTanoB. CucCTeMa  OTKPBITOTO
obpazoBanus. Koncantuaroseiit ientp MOC OO PO [DnexktpoHHBIA pecype] — Pexum gocryna:
http://www.openedu.ru/ (mara obpamenus: 30.05.2024).

— HWudopmanmonnas cucrema «EquHoe OKHO JocTymna K 00pa3oBaTeIbHBIM pecypcamy.
URL.: http://window.edu.ru/ (nara obpamenus: 30.05.2024).

— ®OIIO: cootBerctBue TpedoBanusiM DI'OC [DnekTpoHHBIl pecypc] — Pexum
noctyna: http://fepo.i-exam.ru/ (nara obpamenus: 30.05.2024).

1.3 O0mas xapakTepucTHKA MPOrpaMMbl 0aKaJIaBpuaTa

[eabio mporpaMMbl 0akajaBpuaTa SBISETCA CO3JaHUC ISl OOyYarOIIMXCS YCIOBHI
JUIE TIPUOOpETeHUs HEOOXOIUMOTO Uil OCYIIECTBIICHUS NPO(ECCHOHATBHON NesATeNbHOCTH
YPOBHS 3HAHUW, YMEHHI, HAaBBIKOB, OIbITA JIE€ATEIHHOCTU U MOJITOTOBKU K 3aIIMTE BBITYCKHOU
KBaJTM(PHUKAIIMOHHOHN paboThI.

[Tonyuenune oOpa3oBaHHs 1O 00pa3OBATEIBbHON IMpOTrpaMMe BBICHIETO O0pa3oBaHUS —
nporpamMMe OakajlaBpuara JOIyCKAaeTCsl TOJIBKO B 0Opa3oBaTEIbHONW OpPraHM3alUH BBICIIETO
00pa3oBaHMs U HAYYHOUH OpraHu3aluy (Janee — OpraHu3arms).

OOyuenne 1o o00pa30BaTENbHON MporpamMMme BhICHIETO O0pa30BaHUS — IMpPOrpaMMme
OakanmaBpuaTa B 00pa30BaTEIbHOW OPraHU3alMU OCYIIECTBISIETCS B OYHOM (opMe OOydeHHS.
O6wvem mporpammbl OakanaBpuata cocTaBisieT 240 3adeTHBIX eOUHMIl (anee — 3..) BHE
3aBHCUMOCTH OT (pOpMBI OOyUeHUSsI, MPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHI, pearnu3anun
nporpaMMbl 0akajaBpHaTra C HCIOJIb30BAaHUEM CETEBOM (HOPMBI, peanu3aluy MPOTrPAMMBI
OakanaBpuaTa Mo UHAUBUAYAIbHOMY Y4eOHOMY IUIaHY

Cpok monydeHus: oOpa3oBaHusl MO THporpamme OakajgaBpuaTa (BHE 3aBUCHMOCTH OT
MPUMEHSEMBIX 00pa30BaTEIIbHBIX TEXHOJOTU): B OUHON (popMe 00yueHus1, BKITI0Uass KaHUKYJIbI,
IpeJOCTaBIIIEMbIE TTOCIIE TPOXOKICHUS TOCYIaPCTBEHHONW UTOTOBOM aTTeCTalllu, COCTaBiseT 4
roja.

[Ipn peanmzanuu mporpamMmel  OakanmaBpuata OpraHu3zaius BIOpaBe MNPUMCEHSTH
3JIEKTPOHHOE 00yUeHUe, TMCTaHIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTUH.

Peanuzanus nporpaMMel 6akaiaBprara ¢ MPUMEHEHHEM HCKIIOUUTEIBHO 3JIEKTPOHHOTO
0o0y4eHus1, AMCTaHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOTHI HE JOITyCKAeTCsl.

DNeKTpoHHOE 00yUeHHEe, TUCTaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH, TPUMEHIEMbIE
npu OOy4YeHHH WHBAJIMIOB M JIMI[ C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/0pOBbs (Hanee -
uHBayMABl M Juna ¢ OB3), MOmKHBI MpexycMaTpuBaTh BO3MOXKHOCTH IpHEMa-Tieperadun
nH(OpMAIUU B TOCTYITHBIX JIJIs1 HUX (pOpMax.



OOpasoBarenbHas [EATEIBHOCTh [0 IporpamMMme OakajaBpuaTa OCYILECTBIIETCS Ha
rocyaapcrBeHHOM s3bike Poccuiickoit denepanuu, €cid MHOE HE ONPEIEICHO JIOKaIbHBIM
HOPMATHUBHBIM aKTOM OpPIaHU3aLUH.

Crpykrypa mnporpammbl OakanaBpuaTa (oOsi3aTesibHAsi 4acTh, 4acTh, (opMHpyeMmas
YYaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH; (DaKyJIbTaTUBBI)

[Iporpamma GakanaBpuaTa COCTOUT U3 CICTYIONINX OJIOKOB:
— broxk 1 «/{uctuurmuasr (Moxynn).

- bnok 2 «IIpaxkTtuxay.

- bnok 3 «l'ocynapcTBeHHas HTOTOBasi ATTECTALUS.

CrpykTypa nporpaMmmsl 0aKajlaBpuara

CrpykTypa nporpamMmbl 6akanaBpraTa O0beM mporpaMMbl OakamaBpraTa
B 3aYETHBIX €IMHUIIAX

bnoxk 1 JucuunianHbl He meHee 160
(Moaynm)

biok 2 [IpakTuka He meHee 20

biox 3 l'ocynapcTBennas 6-9
UTOTOBAsi ATTECTAIIHS

O0BemM porpamMmbl OakajiaBpuarta 240

B baok 1 «Jlucuummmasl (MOAYJIN)» BXOAAT AUCHUIUIMHBI (MOmynH) mo duimocoduw,
ucropun (ucropun Poccum, BceoOlIel HCTOPHM), MHOCTPAHHOMY S3BIKY, O€30IacHOCTU
KU3ZHEJEATEIILHOCTH 10 PU3NYECKOUN KYJIBTYPE U CIOPTY:

B 00beMe He MeHee 2 3.e. B pamkax broka 1 «/lucrumiuae! (MOLyIn)»;

B 00beMe He MeHee 328 akaJeMUYEeCKHX 4acoOB, KOTOPbIE SIBISIOTCA 00s3aTENIbHBIMH IS
OCBOCHHMS, HE IMEPEBOAATCSA B 3.6. M HE BKJIIOYAIOTCS B 00BEM IporpamMmbl OakajiaBpuara, B
paMKax 3JEKTUBHBIX JUCIUIUIHH (MOYJICH) B O4HON (hopme 00ydeHHUs.

JucuuminHel (MOIynu) 1o (U3UYECKON KyJNbType U CIOPTY PEeau3yIOTCsl B TOPSJIKE,
yctaHoBiieHHOM Opranmzauueit. st maBanuaoB u jgun ¢ OB3 Opranuzamus ycraHaBiIMBaeT
0COOBII TOPSIIOK OCBOCHMS AUCLMIUIMH (MOAyJsiei) mo (u3nyeckod KylbType U CIOPTY C
YYETOM COCTOSIHUS UX 370POBBS.

B Buiok 2 «Ilpaktuka» BXoaaT yueOHast U MPOU3BOJICTBEHHAS MPAKTUKH (Jajee BMECTE -
MIPAKTHUKH).

Turnel yueOHOM PaKTHKH:

— yueOHas MpaKTUKa: HAy9YHO-UCCIIeI0BaTeIbCcKas padoTa.
Tunel NpON3BOICTBEHHON TPAKTUKU:
MIPOM3BO/ICTBEHHAS IPAKTUKA: HAYYHO-HCCIIEI0BAaTENbCKas padoTa;
— IPOU3BOACTBEHHAs [TPAKTUKA: TEXHOJOTMYECKAs PAKTHKA;
— IPOM3BOACTBEHHAS [TPAKTUKA: IIPEIIUINIOMHAs IIPAKTUKA.
B baok 3 «I'ocynapcTBeHHas UTOroBas aTTECTALMs» BXOAUT MOATOTOBKA K MPOLEIype
3aLIUTHI U 3aIMTA BBITYCKHON KBAIN(UKAIIMOHHONW PaOOTHI.

1.4 TpeGoBaHus K MOCTyNAOIIEMy

TpeOoBaHus K NOCTyHAIOUIEMy OIPENESIOTCA (eaepaqbHbIM 3aKOHOAATEILCTBOM B
oOmacti oOpa3oBanusi, B ToM uucie I[lopsakoMm mpuema Ha oOydeHHe MO 00pa30BaTENIbHBIM
nporpaMmaM BBICHIETO OOpa3oBaHWS — TporpaMMaM OakamaBpuaTa Ha COOTBETCTBYIOIIHUI
y4eOHBIH ro.




2 XAPAKTEPUCTHUKA TPO®ECCHOHAJILHOM JEATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 OGnacts mnpohecCHOHANBHOW JesaTedbHOCTH U cdepa mpodeccHoHaTbHON
JeATeTLHOCTH BIMTYCKHUKOB, ocBouBIINX OOII 6akanaBpuaTa, BKIIOUYALT:

26 XuMHYECKOE, XUMHKO-TEXHOJOIHUECKOe IPOU3BOACTBO (B cdepe MpOou3BOACTBA
HaHOMAaTepHAaJIOB Pa3INYHOIO COCTAaBAa, CTPYKTYPbI U CBOWCTB);

40 CkBo3Hble BHIBI MPO(GECCHOHATBPHON AEATENbHOCTH B MPOMBIIUICHHOCTH (B cdepe
TEXHOJIOTUYECKOT0 00€CledyeHus] MPOU3BOJCTBA HAHOMATEPHAIOB M HU3JCIUH, COAEpKalluX
HaHOMAaTEepHaJbl).

BhIMyCKHUKH MOTYT OCYILECTBJIATH HPO(GECCHOHANBHYIO JEATEIBbHOCTh B JAPYTUX
o0macTsax mpohecCHOHATBHOM AeSTENbHOCTH U (WIn) cdepax mpodhecCHOHATBHON IesITeIbHOCTH
IOpU YCIOBUM COOTBETCTBUS YpPOBHS HX OOpa3oBaHUS U MOJIyYEHHBIX KOMIIETEHIMH
TpeOOBaHUAM K KBaNU(UKAUN pabOTHHKA.

2.2 Tumel 3ama4 ¥ 3a7auu MPOPECCUOHANBHON NEATENBHOCTH, K KOTOPBIM TOTOBSITCS
BBITTYCKHUKH B pamkax ocBoenust OOII 6akanaBpuara:
HAYYHO-HCCJIe0BATeIbCKUI (OCHOBHOM):

— cOop ¥ aHalM3 JAaHHBIX O CYHIECTBYIOIIMX THUMAX M MapKax HaHOMAaTepHalioB U
HAaHOCHUCTEM, MX CTPYKTypE€ U CBOMCTBaX MPUMEHHUTENIbHO K PEIIEHUIO MOCTABIEHHBIX
3a/1a4 ¢ UCTMOJIb30BaHNEM 0a3 TaHHBIX U JINTEPATYPHBIX UCTOUYHUKOB;

— ydJacTue B paboTe rpyIIbl CICIHATUCTOB MPH BBITOJHEHUU SKCIIEPUMEHTOB, ITPOBEICHUIO
pacueToB U 00pabOTKe HX pE3yJbTATOB IO CO3/IaHUIO, HCCICAOBAHMIO M BBIOOPY
HAaHOMATEPHAJIOB U HAHOCHUCTEM, OLIEHKE JKCITyaTallHOHHBIX XapaKTEPUCTHK C TIOMOIIIbIO
KOMIUIEKCHOTO aHalm3a CTPYKTYPHI U (DU3UKO-MEXaHUYECKUX, KOPPO3UOHHBIX M JPYTHX
CBOWCTB, YCTOMYMBOCTH K BHEIIIHUM BO3JACHCTBHSIM;

— c0op Hay4yHO-TEXHHYECKON MH(pOpPMALMU M0 TeMAaTUKE IKCIEPUMEHTOB JIsi COCTABIICHUS
0030pOB, OTYETOB W HAY4YHBIX NyOIMKaIuii, ydacTHe B COCTABJICHHU OTYETOB IO
BBIMIOJTHEHHOMY 33/I1aHHUIO;

TEXHOJOTHYECKHI:
- y‘-IaCTI/Ie B HpOI/I3BOI[CTBe HaHOMaTepI/IaHOB )41 HAHOCHUCTCM C 3aJaHHbBIMHA
TEXHOJIOTHYECKUMHU u (GyHKIMOHATBHBIMHU CBOMCTBaMH, MPOEKTUPOBAHUHU

BBICOKOTEXHOJIOTUYHBIX MPOLIECCOB B COCTaBE MEPBUYHOTO MPOEKTHO-TEXHOJIOTHUUYECKOTO
WJIH UCCIIEIOBATENLCKOTO MOIPa3/IesICHuUs;

— KOMIIJICKCHBIM KOHTPOJIb TPOU3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX KOMIO3UI[MOHHBIX
MaTepHuasioB, BKIIOYasi KOHTPOJIb KA4e€CTBA BBITYCKAEMOU MPOAYKIIUH.

2.3 Ob6bexktamu TpodeCCHOHANBHON NEATETLHOCTH BBITYCKHHKOB, ocBouBImIMX OOII
OakanaBpuaTa, WJIM 00JIaCThIO (001aCTsIMU) 3HAHUS SBISIFOTCS:

- OCHOBHBIE THITBI HAHOMATEPHAJIOB U HAHOCHUCTEM HEOPTaHMYECKOH (METaJUIMYECKHX U
HEMETAJNIMYECKUX) U OpraHUYeCKOM (IOJIMMEPHBIX, YIIEPOJHBIX) IPUPOABI, TBEPIBIC, KUAKHE,
refneo0pasHble, a3p030JIbHbIE, BKIOYas HAHOIUIEHKN U HAHOCTPYKTYPHUPOBAHHBIE TOKPBITHS;

- METOJbl ~ UCCIECNOBAaHWM, HUCHBITAHWM, JMAarHOCTUKM W KOHTPOJS  KadecTBa
HaHOMAaTepHaJoB, Moiy(padpUKaToB, 3arOTOBOK JeTallell M HM3JENUil Ha UX OCHOBE, TBEPIbIX,
KHUJKHX, TeleoOpasHbIX M a’pO30JbHBIX HAHOCHUCTEM, METOJbl JUArHOCTUKU U aHaJIH3a
HAHOJMCIIEPCHBIX YACTHLl, HAHOIJICHOK U HAHOCHCTEM;

- BCE BHUJBI MHCCIIEJOBATENbCKOTO, KOHTPOJIBHOTO U MCIBITATEILHOTO 000pYyI0BaHuS,
AQHAJTUTMYECKOW ammapaTypbl, KOMIBIOTEpPHOE NporpaMMHoe olecrmieueHue is 00paboTKU
pe3yJabTaTOB M aHaJIM3a MOJIyYEHHBIX JTAHHBIX, MOJEIUPOBAHMS MPOLIECCOB CUHTE3a U (PU3HKO-
XUMHUYECKHX CBOMCTB HAHOMATEPUAJIOB;



- MPOIECCHl TIOJIy4YeHHsI, 00pabOTKM W MOAU(UKAIMM HAHOMATEpUAJIOB, BKIIOYAs
HAHOCTPYKTYPHBIE TUICHKU U MOKPBITHUS, IOy PabpuKaToB, 3arOTOBOK AETaNeH M U3IEIHUA Ha HX
OCHOBE, a TAK)KE TEXHOJIOTUIECKHE MPOIIECCHI C Y4acTHEM HaHOCTPYKTYpPUPOBAHHBIX CpPe;

- HOPMAaTHBHO-TEXHUYECKAs IOKyMEHTAIUS U CUCTEMBI CEpPTU(DUKAIINN HAHOMATEPHAIIOB
U M3JICTN Ha UX OCHOBE, MPOTOKOJBI XO/Ia ¥ PE3yJIbTATOB AKCIIEPUMEHTOB, TOKYMEHTAIUS TI0
TEeXHHUKE 0€30MacHOCTH U 0€30MaCHOCTHU KU3HEACITEILHOCTH.

3 CTPYKTYPA IPOT'PAMMBI BAKAJIABPUATA

Conepxanne W opraHuzanus oOpasoBaresnbHOro mporecca npu peanuszauuun OOIT
BBICIIIETO ~ OOpa3oBaHMs — OakajaBpuaT TI0  HampaBlieHHW0 moarotoBku — 22.03.01
MatepuasoBe/ieHHe M TeXHOJOTMH MAaTePUAJIOB PETIIAMEHTUPYETCA:

—y4e0HBIM TUTAaHOM;

—KaJIeHAApHBIM Y4eOHBIM Tpa(uKoM;

—paboyumMu IporpaMMaMu JUCITUTUTHH (MOTYyJICH);

—pabounMu IporpaMMaMu MPAKTHUK;

—IMPOrPaMMOM TOCYITapCTBEHHON UTOTOBOM aTTECTALINH;

—(pOoHIaM1 OLIEHOYHBIX CPEJICTB;

—METOJIMYECKUMH YKa3aHUuAMU 1o cooTBeTcTBYONEH OOIT;

—paboyelt mporpaMMoil BOCIIUTAHUS;

—KaJIeH/IapHbIM TUIAHOM BOCIIUTATEIbHON paOOTHI.

3.1 Y4eOHnblii m1aH

Vuebnprii mman OOIl OakanaBpuara BKIIOYAeT MEPEYCHb AUCHUIUIMH (MOIyJei),
MPAKTUK, AaTTECTAlMOHHBIX MCHBITAHUA MPOMEXKYTOUYHOM M TOCYJAPCTBEHHON HWTOrOBOM
aTTecTallid O0YyYaroluXcs, IPYTrUX BUAOB YUeOHOU NEATEIHHOCTH C YKa3aHHEM HX oO0beMa B
3aYETHBIX EJMHMIIAX, IOCIEAOBATEIbHOCTH U paCHpelesieHus 10 TMepuoaaM OO0ydYeHHS;
BBIJIETISIETCSI 00bEM KOHTAKTHOW pabOThl 00ydaronuxcs ¢ mpernoaBaTesieM (1o BHIaM Y4eOHBIX
3aHATUH) W CaMOCTOSITEIHPHOW PabOThl OOyYaIOMIMXCS B aKaAEMHUYECKUX (aCTPOHOMHYECKHX )
yacax. JJs KaXIoW TUCIUIUIMHBI (MOAYJS) M MPAKTUKH yKa3biBaeTcs (hopma MpOMEKyTOIHOH
aTTeCTAIlMK 00yJaroONUXCsl.

Y4eOHbIil MJ1aH MPECTAaBICH B MPUIOKESHUU.

3.2 KasennapHblii yueOHbIH rpadpuk

ITocnenoBaTenbHOCTh peanu3alliy MporpaMmbl OakajaBpuara MO TOAaM M CEMeCTpaM
(BKJIIOUAsi TeopeTHdeckoe OOydyeHHe, MPAaKTHKH, IMPOMEXKYTOYHbIE M TOCYJapCTBEHHYIO
UTOTOBYIO aTTECTALlUH, KAHUKYJIbI) IPUBOJIUTCS B KaJ€HJAPHOM yu4eOHOM rpaguke.

Kanengapueiii yueOHBIH rpa K MpeACTaBICH B IPUIOKEHUH.

3.3 Paboune nporpaMMsbl AUCHHUILINH (MOAYJIeil)
B OOIl 6akamaBpuiata B TNPUIOKEHHH TPEJICTABICHB BCE paboune MporpaMMbl
TUCITUTLIAH (MOIYTIEH).

3.4 Paboune nporpaMMsbl PaKTHK

OOII GakanaBpuara mpeaycMaTpUBaET JOCTATOYHBIN i (POPMUPOBAHUS, 3aKPETUICHUS
U Pa3BUTHS NMPAKTUICCKUX HABBIKOB M KOMIIETCHIIMH 00beM npakTuku. [IpakTuka mpeacrapiseT
coOoli BUJ YYEOHBIX 3aHITHI, HEMOCPEIACTBEHHO OPHUEHTUPOBAHHBIX Ha MPOGeCcCHOHATHHO-
MPAKTUYECKYI0 TOATOTOBKY oOyuatomuxcs. [IpakTuka 3akpemiser 3HAHUS U yYMEHUS,
npuoOperaeMble  OOyYalOIIMMHUCA B PE3yJIbTaT€ OCBOEHUS  TEOPETHYECKHX  KYpCOB,
BBIpa0aThIBaCT TMPAKTUYECKUE HABBIKM W CIIOCOOCTBYET KOMIUIEKCHOMY (OPMHUPOBAHUIO
YHUBEpCAIBHBIX, 00mIenpodeccHoHaIbHbIX, TPO(eCCHOHATBLHBIX KOMITIETCHIIMM 00yYaronuxcs.
[IporpaMMbl MPaKTUK MPUBEICHBI B IPUIOKESHUH.



[Tpu peamuzaruu OOII 6akanaBpuaTa mpeayCMaTPUBAIOTCS CIIEIYIONINE BUJIBI TIPAKTHK:
— yueOHast MpaKTHKa: HayYyHO-HCccleIoBaTenbekas padora;

— MPOU3BOJCTBEHHAS MTPAKTUKA: HAyYHO-HCCIeI0BaTeNIbCcKasi paboTa;

— MPOM3BOCTBEHHAS [TPAKTUKA: TEXHOJIOIMUECKasl IPAKTHKA;

— MPOU3BOACTBEHHAS MTPAKTUKA: IPEIIUINIOMHAs IPAKTUKA.

3.4.1 YyeOHasi NpaKkTUKA

Tuno HpaKTI/IKI/IZ O3HAKOMUTCIJIbHAs.

3amadeld MPAKTUKH SBISCTCA TOJYYCHHE TMEPBUYHBIX MPO(ECCHOHATBHBIX YMEHHH M
HaBBIKOB, B TOM 4YHCIJIC HepBI/I‘IHBIX YMGHI/Iﬁ MU HAaBBIKOB H&y‘-IHO-HCCJIGI[OB&TGJ’IbCKOfI
nestenbHOCTH. [lpaktuka ocymectBiasiercs B PXTY wum. J[.U. MenneneeBa Ha Kadenpe
HaHOMaTepI/IaHOB U HAHOTCXHOJIOT'UU. PyKOBOI[CTBO HpaKTI/IKOﬁ OCYH_[CCTBJI}IGT HpeHOI[aBaTCHB
Kadenapsr HaHOMaTepuaqoB M HAHOTEXHOJIOTHH, TEXHUYECKYIO MOIJIEPKKY OCYIIECTBIISIFOT
WH)XCHEPHO-TEXHUUYECKUN TIEPCOHAI TT0 YYeOHOMY TPOIIECCY.

3.4.2 Ilpon3BoACTBeHHASI IPAKTHKA

Tun npakTUKU: MpakTHKa IO TMOJYYEHUI0 NPOPECCHOHANbHBIX YMEHHUH U OIbITa
npodecCHOHATBLHON 1eATEIEHOCTH.

3anayeil MpakTUKK SBJSIETCS NMPAKTUYECKOE 3aKPEIUICeHHE U yriyOJieHHe MOJyYeHHBIX B
YHUBEpPCUTETE 3HAHUH 10 BOIIPOCAM XMMUYECKON TEXHOJIOTMA HAHOMATEPUAJIOB, TEXHOJIOTUN UX
MPOU3BOJICTBA, (HOPMUPOBAHHE CHOCOOHOCTH M TOTOBHOCTU OCYIIECTBJISATH TEXHOJIOTMYECKUN
nmponecc B COOTBCTCTBHUU C PCTIIAMCHTOM U UCIHOJIB30BATh TCXHUYCCKUC CPCACTBA JJIs1I KOHTPOJIA
OCHOBHBIX TMapaMeTPOB TEXHOJIOTUYECKOTO MPOIEcca, CBOMCTB ChIPbsi U TOTOBOM MPOAYKIIMH,
pabora ¢ HOPMAaTHBHO-TEXHMYECKOW JIOKyMEHTAallMeW, W3y4YeHHE  MaTeMaTH4ECKOro,
POrpaMMHOT0, alMapaTHOro M HMH(QOPMAIMOHHOTO O0ecTeyeHs] YIPaBISIOMNUX CHCTEM
Pa3IMIHOIO0 YpPOBHA U HA3HAYCHUA, a TAKIKC TIIOJIYYCHUC OIIbITa HpO(l)GCCHOHaJIBHOfI
NEeSTeNIbHOCTH, NpuoOpeTeHre o0ydyaeMbIM OIbITA B HCCIIECAOBAHUU aKTyaJbHOM MPUKIIATHOU
poOIEMBI.

[Tpaktuka ocymectBisiercs B PXTY um. [I.1. MenneneeBa u (uinn) Ha IPEANPUITHIX, C
KOTOPBIMH 3aKJTIOUEHBI JOTOBOPHI O MPAKTUYECKOM MoAroToBKe. [IpakTika mMpoBOAUTCS B OTHOM
U3 TOJpa3felieHnii Ha3BaHHBIX MNPEANPUATHN WM OpPraHM3alMif, B YHUCIO KOTOPBIX MOTYT
BXOAUTB: OTACJIbBI U NHIKCHCPHBIC MATCPHUAJIOBCIYCCKUC LICHTPBI, CBA3aHHBIC C UCIIOJIb30BAHUCM
HAHOTEXHOJIOTUU ¥ HAHOMATEePHAJIOB; J1a0OpaTOPHBIE U HAYYHO-HUCCIIEI0BATEIbCKUE LIEHTPHI.

3.4.3 [Ipou3BoaACTBEHHAA IPAKTUKA

Tun nmpakTUKK: HAyYHO-HCCIIEI0BATENbCKas padoTa.

3amadeld Hay4YHO-HCCJIEAOBATEIILCKOW palbOThl  SABJIAETCS HM3YyYCHHE KOHKPETHOTO
MPOU3BOJICTBEHHOTO Mpollecca MO pe3yldbTaTaM BBIOPAHHOTO OOBEKTa M HAy4YHO-
HCCJIEIOBATENBCKOM MM MPOEKTHOM e TeIbHOCTH; N3yUYEeHNE CUCTEMBI YIIPaBICHUs KauyeCTBOM
MPOAYKINH, TEXHUKO-DKOHOMUYECKHX MMOKa3aTeNeil, MepONpHITHIA IO TEXHUKE 0€30MacHOCTH U
OXpaHe OKpY’Kalolleil cpeapl; NpHOOpeTeHHEe HEOOXOAMMBIX IPAKTUYECKHX HABBIKOB IS
BBITOJIHEHUS! BBITYCKHOM KBaJTM(HKAIIMOHHON pabOTHI.

Hayuno-uccnenoBarenbckas padota ocymectBiusercs B PXTY um. [[.1. MenneneeBa Ha
Kadenpe HanoMaTepuanoB 1 HAHOTEXHOJIOTHH W/ WU B OJTHOM U3 MOJPa3/IeIICHUI MTPeapHUsITHS,
OpraHM3alnyii, ¢ KOTOPbIMH 3aKJIIOYEHbl COOTBETCTBYIOIIKME JIOTOBOPHI O MPaKTHYECKOU
MOATOTOBKE, B YMCIO KOTOPBIX MOTYT BXOJIUTb: OTHAEIbI U MHKEHEPHbIE MaTepUATIOBEIUECKUE
LEHTPBI, CBSI3aHHBIE C UCIIOIH30BAaHUEM HAHOTEXHOJOTUU M HaHOMAaTepUaJoB; J1a00OpaTOpHbIE U
HAy4HO-UCCIIEI0BATENbCKUE IIEHTPHI.

3.4.4 Ilpon3BoACTBEeHHASI IPAKTHKA
Tun npakTUKu: IpeAUIUIOMHAS TPAKTHKA.



3amadell MPaKkTUKU SABISIETCS MAaKCUMAJIbHOE MPUOIMKEHHE K BBIIIOJIHEHUIO BBITYCKHOM
KBAJTM(PHUKAIIMOHHONH  paboOThl, T.e. TMOJAPOOHOE 3HAKOMCTBO C KOHKPETHBIM  THUIIOM
HaHOMAaTepHaJIOB, TEXHOJOTMAMH HMX INPOU3BOACTBA /MM MPUMEHEHMs, Y3KUMH MECTaMu U
HeJlocTaTkaMu paboThl; cOop HeoOXoAMMO# nHpopMalKu, KoTopas 3aTeM OyJeT UCIOIb30BaHa
NP PELICHUM NPaKTHYECKOM HWHXeHepHoW 3amaun. [Ipakthka ocymectBisercs B PXTY
uM. JI1. MenneneeBa u (WiM) Ha MNPEANPUATHAX, C KOTOPBIMHM 3aKJIIOUEHBI JOrOBOPBI O
MPAKTUYECKOM MOATOTOBKE.

[IpakTka MPOBOAUTCS B OOHOM H3 IOJAPA3ACIICHUN HA3BaHHBIX NPEANPUATAA WU
OpraHM3alyii, B YMCIO KOTOPBIX MOTYT BXOAUTB: OTIENbl U NHKEHEPHBIC MaTEPUAIOBEIUECKUE
LIEHTPHI, CBSA3aHHbIE C UCIIOJIB30BAaHHEM HAHOTEXHOJIOIMH UM HAaHOMAaTepUAJIOB; JabOpaTOPHbBIE U
HAy4YHO-HCCIIEI0BATEIIBCKUE LIEHTPBI.

Bribop MecT mNpoxoXaeHWs NPAKTUK s JIMI C OrpPaHUYEHHBIMH BO3MOXXHOCTSIMHU
30pOBbsl NMPOU3BOJUTCA C YYETOM COCTOSIHMSI 370POBbs OOYYarOLIUXCS U TPeOOBAHUSAMHU IO
JIOCTYITHOCTH.

3.5 llporpamma rocygapcrBeHHoii uTorosoi arrecranun (I'MA)

[Iporpamma TrOCyaapCTBEHHONW HMTOTOBOWM aTTECTalMM sBisieTcsl npuioxkenuem k OOII
OakanaBpuaTa.

B rocynapcTBeHHYI0 HTOTOBYIO aTTECTAIIMIO BXOAMUT BBIMOJTHEHHUE U 3aIIMTa BBITYCKHOM
KBaJTM(PHUKAIIMOHHOHN paboThI.

3.6 ®ona ouenouHbix cpeacts (POC)

®OC cozmaercs B coorBeTcTBUU ¢ TpeboBanusmu DPI'OC BO nns arrectammm
0o0ydJaImuxcsi Ha COOTBETCTBHE WX YUYEOHBIX JIOCTH)KCHHU TOATAHBIM TpeOOBaHUSIM
cootBetcTByromieit OOII GakanmaBpuaTta 11l MPOBEACHUS BXOAHOTO W TEKYIIEro OICHUBAHMS, a
TaKXkKe MPOMEXYTOUHOH artectaiuu obOydaroniuxcsi. POC sBiseTcss COCTaBHOM YacTbhiO
HOPMAaTHUBHO-METOJIUYECKOTO  OOECHEeUeHUsT  CHUCTEMbl  OIIEHKM  KayecTBa  OCBOCHHS
oOyuatomumucs OOII, Bxoaut B cocraB OOII GakanaBpuara.

OOC — KOMIUIEKT METOJIMYECKUX MaTepraIoB, HOPMUPYIOLUIUX MPOLEAYPhl OLIEHUBAHUS
pe3ynbpTatoB  OOydYeHHWs, T.e. YCTAHOBJICHHS COOTBETCTBUS  YYEOHBIX  JOCTHKCHHIA
3aIJIaHUPOBAaHHBIM pe3yibTaTaM o0yueHus u TpeOoanusiM OOII OakamaBpuara, paboumx
IPOrpaMM AMCLMILINH (MOAYJIEH) U MPaKTHK.

®OC chopMupoBaH Ha OCHOBE KIIFOUECBBIX TPUHITUTIOB OIICHUBAHUS :

— BQJIUJHOCTU: OOBEKTHI OLEHKH MJOJDKHBI COOTBETCTBOBATH IMOCTABICHHBIM IIEJISIM
0o0yJeHwUs;

— HAJCKHOCTH: WCIIOJIb30BAaHUE EIMHOOOPA3HBIX CTAaHIAPTOB W KPUTEPUEB IS
OLICHUBAHMS TOCTHXKEHUI;

— OOBEKTUBHOCTH: pa3Hble OOydalolIuecs OJKHBI UMETh paBHBIE BO3MOKHOCTH
JTOOUTHCS ycrexa.

®OC no gucuurnHam, npaktukam, ['MA npuBeneHsl B IpUI0KEHUH.

WuBanuaaM 1 nuiiaM ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/10POBbsI (IO UX 3asIBJICHHIO)
Ipe0CTaBIIAETCS BO3MOXKHOCTh 00yueHust o OOII 6akanaBpuara, yauTHIBAIOLIEH OCOOCHHOCTH
UX TNCUXO(U3UYECKOTO Pa3BUTHSI, WHAMBUAYAIbHBIX BO3MOKHOCTEH M, MPH HEOOXOIUMOCTH,
o0ecrnevunBaroIei KOPPEKINI0 HAPYIICHUH Pa3BUTHS M COIMAIBHYIO a/IalTaIHIo.

3.7. PaGouyass nporpaMMa BOCIIUTAHUS

PabGouast mporpamMma BocmuTaHMs, pa3paboTaHHAas W yTBEpXKACHHas oOpa3oBaTeIbHOMN
OpraHM3aIeil, ompeAenseT KOMIUIEKC OCHOBHBIX XapaKTEPUCTUK OCYIIECTBISIEMOW B
00pa3oBaTeNbHONM OpraHU3allMd BOCHUTATEIBLHOW pabOThI MO COOTBETCTBYIOMIEH OCHOBHOM
00pa3oBaTeNbHON POTpaMMe:

— LeNb, 3a/1a4H, OCHOBHbIE HAIIPaBJICHUS U TEMbI BOCIUTATEIbLHOM PabOThI;



— BO3MOXHBIE (OPMBI, CPEICTBA W METOJAbl BOCIHTaHUS, BKIIOYAs HCIOJIh30BAHUE
BOCIIUTATEIBLHOTO MOTEHIIMANA TUCHUILIIUH (MOaynei);

— MOAXOIBl K WHAMBHIyaTH3aIlMHA COACP)KAHUS BOCIHTAHUS C YY4ETOM OCOOCHHOCTEU
00y4armuxcs;

— mokazaTen 3()(PEKTUBHOCTH BOCIHUTATEIBHOW PAaOOThI, B TOM YHCIIE TUIAaHUPYEMBbIE
JIMYHOCTHBIC PC3YyJIbTAThl BOCIIUTAHUA, U HHBIC KOMIIOHCHTBI.

3.8. KajennapHblii I1aH BOCIMTATEJILHON PadoThI

Kanennmapueiii 1uiaH BOCHUTATENBHOW palOOThI, pa3paOOTaHHBIA € yTBEPXKICHHBIN
00pa30oBaTeNbHON OpTraHU3allel, COAECPKUT KOHKPETHBIM NepedyeHb COOBITUN M MEpONpPUSATHIA
BOCIIUTATEIbHON HAINPABICHHOCTH, KOTOPbIE OPraHU3YIOTCS U HPOBOJATCS 0Opa30BaTENIbHON
opranu3anyei M (WiM) B KOTOPHIX OOpa3oBaTeibHAas OpraHU3alUsl MPUHUMAET y4yacTue, B
COOTBETCTBUM C OCHOBHBIMU HAIPaBJICHUSMHU U TEMaMHU BOCIIUTATEIbHON PabOThI, BEIOPAHHBIMU
¢dopmamu, cpecTBaMHU U METOAAMHU BOCITUTAHUS B y4eOHOM TOY HIIU MEpHOAe 00yUeHHS.

4 PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbI BAKAJIABPUATA

CoBOKYIIHBI OXKHJAEeMbIH pe3ysbTaT oOpa3oBaHus 1O 3aBepiieHuu ocBoeHus OOIL
OakamaBpuaTa OIpEAETseTCS NPUOOPETAEMBIMU BBITYCKHUKOM KOMIETCHIIUSMHU, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHSATh 3HAHUSA, YMEHHUS, HABbIKM U JINYHbIE KayecTBa B COOTBETCTBUU C
3aagyamMu MpoQecCHOHANTBHON A TeTLHOCTH.

B pesymprate ocBoenmss OOIl OakanmaBpumaTta y BBITYCKHHKA JIOJDKHBI  OBITh
chOpMUPOBAaHBI  YHHUBEpPCAIbHBIE,  oOmenpodeccuoHalbHBIE W MPOdeCCHOHATbHBIC
KOMITETEHIINH.

Breinycknauk, ocBousimii OOIL, momkeH 001aiaTh CIeIyONIMMHA KOMIIETEHITUSIMU.

4.1 YHI/IBepcaJILHLIe KOMIIETCHIIHH BBIMNYCKHUKOB U HHAUKATOPbI UX JOCTHKCHUS

HanmenoBanue
Koa v HaumMeHoBaHue Konx n HauMeHOBaHNe HHANKATOPA
KaTreropuu (rpymnibl)
VK YK nocTukennss YK

VK-1.1 3Haer meronuku TmOUCKa, cOopa u
00paboTKHn uHdopmanuu; aKTyaJbHbIC
poccuiickue ¥ 3apyOeXHble HCTOYHHUKU
uHpopmanuu B chepe mnpodheccHoHaTbHON
NesITeIbHOCTH; METO/I CUCTEMHOT'O aHAJIN3a
. VK-1.2 YMeeT npuMeHAITb METOJUKHU ITOUCKA,
KPUTUYECKHI aHAIIU3 U
CuctemHoe u cbopa u 00paboTku uHdopmanuu;
CUHTE3 HH(POPMAIIHH, .
KPUTHYECKOE DHMOHSTE OCYILECTBIISATH KPUTUYECKHI aHAIU3 U CHHTE3
MBIIIICHHUE P . uH(pOpMalMK, TOJXYYEeHHOM U3  pa3HBIX
CUCTEMHBIN TOIXO .

MCTOYHUKOB; MPUMEHATh CHCTEMHBIH MOIXO0.
JUISL pEeLIeHHUs

JUIS pellieHus] TOCTAaBIEHHBIX 3a7a4
MOCTaBJICHHBIX 3a7a4

VK-1.3 Brnageer HaBbIKaMu MOMCKa, cOOpa U
00pabOTKH, KpUTUYECKOTO aHAJIN3a U CUHTE3a
MHPOpPMAIIUY; HCIIOJIb30BAaHUS CHUCTEMHOTO
MOJIX0/1a JIJIsl pelleHHs IOCTaBICHHbIX 3a/1a4

VK-1. Criocoben
OCYILECTBIIATH TIOUCK,

VYK-2 Cnocoben VK-2.1 3Haet BUIbI peCypCcoB U OTPaHHUYCHUIN

Paspaborka 1 OIIPEEINIATE KPyT Ui peuieHuss Npo¢eCCHOHANBHBIX —3a1ay;

p 3aJa4 B paMKax OCHOBHBIE METOJIbI OIIEHKH Pa3HBIX CIIOCOOOB
peanu3anus IpOeKTOB . .

MOCTABJICHHOM LIEJIM U | PEIICHUS 3a/1ay; JeNCTBYIOILIEE

BBIOMPATH 3aKOHOJATEILCTBO W IIPABOBBIE  HOPMEL,
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ONTUMAJIbHBIC
CIOCOOBI X PEIICHHS,
UCXOJIS U3
JEUCTBYIOIIUX
MPaBOBBIX HOPM,
UMEIOLINXCS PECYPCOB
U OTpaHUYECHUN

peryaupymoime po(hecCHOHATBEHYIO
JesITeNIbHOCTD

VK-2.2 Vwmeer ompenensatb Kpyr 3anad B
pamMKax IOCTAaBJICHHOM 1LIeNU, aHaJIU3UpOBAThH
U BBIOMpATh  AIBTEPHATUBHBIE  CIOCOOBI
pelIeHus; OLICHHBAThH pecypchl u
OTpaHUYEHUS U COOIIOAATH IPABOBBIE HOPMBI
npu JOCTUKEHUH npodecCuOHATBHBIX
pe3yabTaTOB

VYK-2.3 Brnaneer HaBbIKaMu pa3pabOTKH 1ETH
M 3a7a4 TPOEKTa; METOJaMU  OLEHKH
nmoTpeOHOCTH B pecypcax,
MPOJIOKUTEIIBHOCTH U CTOMMOCTHU TPOEKTA;
HaBbIKaMU pabOThl ¢ HOPMATHBHO-IIPABOBOM
JOKYMEHTaUHUEN

Komannnas pabora u
JTUIEPCTBO

VK-3 Cnocoben
OCYIIECTBIISTh
COLIMAJIBHOE
B3aUMOJICUCTBUE U
peann30BbIBATH CBOIO
pOJIb B KOMaH/IE

VYK-3.1 3HaeT OCHOBHBIE MPUEMBI U HOPMBI
COLIMAIIBHOTO B3aUMOJICUCTBUS; TMPUHIUIIBI
nunaepctBa W (popMUpOBaHUS  KOMaHJbI;
TEXHOJOTHUM MEXJIMYHOCTHOW W TPyNIIOBOM
KOMMYHUKAIIUH B J€JIOBOM B3aUMOJEHCTBUU
YK-3.2 Ymeer yCTaHaBIIMBAaTh u
MO/JICPKUBATh KOHTAKTHI, 00ECTICUUBAIOIITHE
YCHEIIHYI0 paboTy B KOJUIEKTUBE;, IPUMEHSTh
OCHOBHBIE METOAbI W HOPMBI COIUAIBHOTO
B3aUMOJICVCTBHUS JJIs1 PEAIU3ALMHU CBOEH PO
Y B3aMMOJICMCTBHS BHYTPHU KOMaHIbI

VK-3.3 Bnazmeer HaBBIKAMH COLMAJILHOTO
B3aUMOJICHCTBUS ¥ KOMaHIHOW paboOTHI,
pacrpesiefieHdss ¥ peaju3alii ONTUMaIbHOU
pOJI B KOMaHJE

YK-4 Cnocoben
OCYILIECTBIIATD
JIEJIOBYIO
KOMMYHUKAIIUIO B
YCTHOW M MUCbMEHHOMN

YK-4.1 3Haer OCHOBBI b1 () (0):10)7%1
KOMMYHMKAIUHU, IPAaBUJIa U 3aKOHOMEPHOCTHU
YCTHOM ¥ TNHCbMEHHOH (GopMBI  peuw,

TpeOOBaHUS K J1€J0BOM KOMMYHHUKAIIMM Ha
PYCCKOM U MHOCTPAHHOM S3BIKaX

VK-4.2 VYmeer npuMeHSATh Ha MPAKTUKE
JEJIOBYI0 KOMMYHMKAalMI0 B YCTHOH H
MUCbMEHHOM (opMax, METOAbl M HaBBIKU

KomMmyHuKanms dopmax Ha
JeIOBOro  OOIIeHHMsT Ha  PYyCcCKOM U
roCyAapCTBEHHOM
N MHOCTPAHHOM $SI3bIKaX
s13p1ke Poccuiickon
VK-4.3 Bnageer HaBbIKaMU UYTEHHUS U
®denepanuu U
nepeBojia TEKCTOB Ha MHOCTPAHHOM SI3BIKE B
MHOCTPAHHOM(BIX)
s3pIKe(ax) npodeccnoHaIbHOM  OOIIEHUU; HAaBBIKAMU
JIEJIOBBIX ~KOMMYHHUKallMii B  YCTHOM WU
NUCBbMEHHOW  ¢opMe Ha  pycCKOM U
MHOCTPAHHOM SI3bIKaX
YK-5 Cnocoben YK-5.1 3HaeT OCHOBHBIE COIMATBLHO-
BOCIIPUHUMATH ¢dbunocodckre moaxosl; 3aKOHOMEPHOCTH U
MeXKyIbTypHOE MEXKYIJIbTYPHOE TPAKTOBKU UCTOPUUECKUX SBIICHHUIA,
B3aMMOJIeIiCTBHE pazHooOpa3zue MOHUMAET CYIIHOCTh KYJIbTYPHOIO
o01iecTBa B pa3HooOpa3us B 001IecTBE
COLIMAJIBHO- YK-5.2 YMeeT noHUMaTh U1 BOCIPUHUMATD
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UCTOPUYECKOM,
THYECKOM U
dunocodpcrom
KOHTEKCTax

pa3HooOpa3ue ob1iecTBa B COIMAIBHO-
HMCTOPHYECKOM, STUYECKOM U (Pri1ocoPCKOM
KOHTEKCTax

VK-5.3 Bnageer HaBBIKAMH aJIcKBAaTHOT'O
BOCIIPUSITHS MEKKYJIBTYPHOTO pa3HO00pasus
o0IIecTBa B COMAIBHO-UCTOPUIECKOM,
THYECKOM U (PUI0COPCKOM KOHTEKCTaX;
KOHCTPYKTHBHOTO B3aHMO/ICHCTBUS B MUPE
KyJIbTYpPHOTO MHOT'000pa3us ¢
UCTIOJIb30BaHNEM NPU3HAHHBIX STHYECKUX
HOPM

Camoopranuzanuss u
camopa3BuTHe (B T.U.

VK-6 Cnocoben
YIPaBISATH CBOUM
BpEMEHEM,
BBICTpauBaTh U
peaTn30BhIBATh
TPAEKTOPHIO
CaMOpa3BUTHS HA
OCHOBE MPUHIIUIIOB
oOpa3zoBaHus B
TEUECHHE BCEH KU3HU

VYK-6.1 3naeT OCHOBHBIE IPUEMBI

3¢ HEKTUBHOTO YIIpaBIEHHUsI COOCTBEHHBIM
BPEMEHEM; OCHOBHbBIE METOIUKU
CaMOKOHTPOJISI, CAMOPA3BUTHUS U
camMo00pa3oBaHus Ha MPOTSHKEHUN Beei
KU3ZHU

VYK-6.2 YmeeT apdekTrBHO MITaHUPOBATH U
KOHTPOJUPOBATh COOCTBEHHOE BPEMS,;
UCIIOJIb30BaTh METO/IbI CaMOPETYJISIUH,
CaMOPa3BUTHUS U CaMOOOYUEHUS

VYK-6.3 Bnageer HaBbIKaMH YIIPaBICHUS
COOCTBEHHBIM BPEMEHEM; TEXHOJIOTUIMHU
MpUOOpPETEHUs, UCTIONb30BAHUS U
OOHOBJICHUS COIMO-KYJIBTYPHBIX U
po¢eCCHOHABHBIX 3HAHUM, YMEHUHN U
HAaBBIKOB; METOJIMKAMU CaMOPa3BUTHUS U
camMo00pa3oBaHus B TEUCHHUE BCEH )KU3HU

VYK-7.1 3naet BuIbI HU3HIECKUX
yIpaXHEHHUH; POJIb U 3HaUeHUEe (PU3UICCKOM
KyJIbTYpHI B )KM3HU YEJIOBEKA U OOILECTBa;

3I0pOBbECOEpPEKEHUE) HayYHO-TIPAKTHYECKHE OCHOBBI (PU3UUECKOM
KYJbTYPBI, TIPOPUITAKTHKU BPEIHBIX
MPUBBIYEK U 3JOPOBOTO 00pa3a u CTUIIS
YK-7 Criocoben KU3ZHU
NOAAEP)KUBATH VYK-7.2 YMeeT npuMeHsTh Ha MPAKTUKE
JOJKHBIN YPOBEHb pa3HooOpa3HbIe cpeicTBa PU3MUECKOM
buznueckoit KyJbTYpBI, CIOPTa U TypU3Ma AJisi
HOJTrOTOBJICHHOCTH COXPAHEHUS U YKPEIUICHUS 37]0POBbS U
I o0ecieueHus CUX0(U3UIECKON MOJTOTOBKH;
MOJTHOLICHHOM MCIIOJIb30BaTh CPEJICTBA M METO/IbI
COLIMAJILHOM U (bu3MYECKOTro BOCIUTAHUS AJIS
npodeccnoHaIbHON pohecCHOHATEHO-THYHOCTHOTO Pa3BUTHSA,
NEeSITEIIbHOCTH (bu3MYECKOTO CaMOCOBEPIICHCTBOBAHMUS,
(dbopMHpOBaHHUs 30POBOTO 00pas3a v CTHIIS
KU3ZHU
VYK-7.3 Bnaneer HaBbIKaMH yKpEIUIEHUS
MHAUBUAYATBHOTO 3J0OPOBBS IS
o0ecriedeHus MOJHOIICHHON COIMaIbHON U
npodeccuoHaIbHOM 1eSTEeNbHOCTH
besonacHocTs VK-8 Criocoben VYK-8.1 3naer knaccupUKaIMIO U UCTOYHUKU
KU3HEJESATEIBHOCTH | CO3[1aBaTh U Ype3BbIYAHBIX CUTYAIMI MPUPOTHOTO U
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MO/JIEPKUBATH B
IIOBCEIHEBHOM XKU3HU
U B
npodeccuoHaIbHON
JeATEIbHOCTH
Oe30macHbIC YCIOBUS
KU3ZHEACATEIBbHOCTU
JUTSL COXpaHEeHU ST
IIPUPOJHON Cpe.ibl,
obecrnievyeHus
YCTOMYHBOIO pa3BUTHUSA
00111eCTBa, B TOM
YuCIIe MpU yrpo3e u
BO3HUKHOBEHUU
Ype3BbIYaHBIX
CUTYyallMil 1 BOEHHBIX
KOH(JINKTOB

TEXHOT€HHOT'O MPOUCXOXKACHUS; IPUUHHBIL,
MIPU3HAKU U TIOCJIEICTBUSI ONTACHOCTEH,
CHIOCOOBI 3aIIUTHI OT YPE3BHIYANHBIX
CUTyallui U BOCHHBIX KOH(JINKTOB;
MIPUHIIMITEI OPTaHU3alUK O€30MMaCHOCTH TPY/Ia
Ha NpEeANPUITHH, TEXHUUECKHE CPEACTBA
3AILUTHI JIFOJECH B YCIOBUAX YPE3BbIYAHON
CUTyaIuu

VYK-8.2 Ymeer nojuep:xuBaTh 0€30MacHbIe
YCJOBHUS )KM3HEEATEIbHOCTH B MUPHOE U
BOEHHOE BpEMS; BBISIBIISATh MPU3HAKH,
MIPUYMHBI U YCIOBHSI BOSHUKHOBEHUS
YPE3BBIYANHBIX CUTYALIUI; OLICHUBATD
BEPOSITHOCTh BO3HUKHOBEHUS MOTEHIIUATIBHOMN
OMAaCHOCTH U MMPUHUMATH MEPHI 110 €€
MPEAYTIPEKACHUIO

VYK-8.3 Bnaneer HaBbikaMu
MIPOTHO3UPOBAHNS BO3SHUKHOBEHHS OMACHBIX
WJI YPE3BBIYANHBIX CUTYAIMI; HABBIKAMU 110
MIPUMEHEHUIO OCHOBHBIX METOJIOB 3aIUTHI B
YCIIOBUSIX YPE3BbIYANHBIX CUTyallui U
BOCHHBIX KOH(DJIMKTOB

VYK-9 Criocoben
KUCII0Jb30BaTh 0A30BEIE

VK-9.1 3naer 0a30Bble NOHATUS
e eKTOIOTUH
VK-9.2 YmMmeer uCoabp30BaTh B

HNukaro3uBHas ne(hEeKTOIOTHIECKIE poeCCHOHAIBHON IEATETLHOCTH 3HAHUS O
KOMIIETEHTHOCTh 3HAHUS B COIIMAIHON | JIOSX C OCOOCHHOCTSIMU Pa3BUTHS
u podeccronanvuori | YK-9.3 Bnaaeer HaBbikamu
chepax npodeCCHOHATBFHON M COLUATbHOM
KOMMYHHKAIIMW B MHKJIFO3UBHOM cpefie
VYK-10.1 3naer 6a30Bble MPUHLUIIBI
(G YHKIIMOHUPOBAHUS S)KOHOMUKH 1
HKOHOMHYECKOTO Pa3BUTHS, LIETH U (HOPMBI
y4acTHs TOCYy/IapCTBa B IKOHOMHKE
VK-10 Criocoben VK-10.2 YMeeT UCcIIoIb30BaTh
MPUHUMATh SKOHOMHUYECKHE 3HAHUS B Pa3IUYHBIX chepax
DKOHOMUYECKAS
CVIETVDA 5 oM 000CHOBaHHbLIE NeSTeNbHOCTH, aHATM3UPOBATh M 00001IaTh
YARTYPd, SKOHOMHYECKHUE AKOHOMHUYECKYIO0 HH(POPMAIIUIO TSI IPUHSATHS
qyuciae  (UHAHCOBAA .
pEIICHUS B Pa3IMYHbIX | 0OOCHOBAHHBIX YIIPABICHUYECKUX PEIICHUN
TPaMOTHOCTh
o0JracTax VK-10.3 Biageer HaBBEIKAMU HUCIIOJIb30BaHUS
JKU3HEACATSIBbHOCTH METOJIOB 3KOHOMHUYECKOT0 U (PMHAHCOBOTO
TJTAHUPOBAHUS JJISI IOCTHOXKCHUS (DMHAHCOBBIX
I[eJIeH, a TAK)KEe MHCTPYMEHTaMU YIIPaBJICHUS
JTUYHBIMHU (UHAHCAMU U (GPUHAHCOBBIMU
pUCKaMU
VK-11.1 3Haer cymHoCTb, IIOHITHE U 3a1a491
YK-11 Crocoben i OTHBoneIZCTBHiII KO n’m/m " g
(opmuposath npezx MIPEXICHUS KO ppyHHI/IOHHBIX HCKOB B
I'paxxnanckas HETEPIIUMOE PEAYTIp o PPy p
npodeccoHABHOM IeSATEHHOCTH;
[IO3UIUS OTHOIIIEHHUE K
TpeOOBaHUS 3aKOHOIATEIHCTBA B 00JIaCTH
KOPPYILHUOHHOMY .
MPOTUBOACUCTBUS KOPPYILIUU
[IOBEIEHUIO

YK-11.2 YMeer npeaynpexxaath
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KOPPYMIIMOHHBIE PUCKU B TIPO(ECCHOHATTLHOM
JIeITEIbHOCTH;, UCKIIIOUaTh HEOOOCHOBAHHOE
BMEIIATEIIECTBO B IPOPECCHOHATIBHYIO
JeITEIBHOCTD B IEJIIX CKJIOHEHHUS K
KOPPYHILUOHHLIM IIPaBOHAPYIIEHUAM
VYK-11.3 Brianeer HaBbIKaMU HETEPIIHUMOTO
OTHOLICHUS K KOppyHI_II/IOHHOMy IIOBCACHUIO,
YBaKUTEIHLHOTO OTHOIIIEHUS K MPaBy U
3aKOHY

4.2 ObOmenpogeccnoHaJlbHble KOMIETCHIHH BBINYCKHUKOB W HMHANKATOPbI MX

AOCTUKEHU S
HanmeHnoBanue
KaTeropuu Kon n naumenoBanne | Kona v HauMeHOBaHHE MHIUKATOPA JOCTHIKECHHS
(rpymmbI) OIIK OIIK
OIIK
[Ipumenenue OIIK-1. Cnocoben OIIK-1.1. 3HaeT MeTOALI MATEMATHYECKOT'O
(GyHIaMEHTATbHBIX | pelIaTh 3a/1a4yn aHan3a, MOJACIIMPOBAHUS, OCHOBBI
3HaHUU npodeccuoHaNbHOM €CTECTBEHHBIX HayK U OOIIEUHKEHEPHBIX
JeATETbHOCTH, JTUCUHUIIITAH
MIPUMEHSIST METOIbI OIIK-1.2. Ymeer pemaTh 3a4a41, OTHOCSIIUECS
MOJICJIMPOBAHUS, K MIpoecCrOHABHON eATeTbHOCTH, IPUMEHSS
MaTeMaTHU4eCKOTo METO/Ibl MOJICTTUPOBAHUS, MATEMAaTUYECKOTO
aHaau3a, aHaJn3a, €CTECTBEHHOHAYYHbIE U
€CTECTBEHHOHAYUYHbIEC U | OOLIEMHKEHEPHbIC 3HAHUS
OOIIeH)KEHEPHBIE OIIK-1.3. Brageer MeTogamu pelieHus 3aga4
3HaHUA npodecCHOHANBHOM e TeIbHOCTH, IPUMEHSIS
METO/Ibl MOJICJIUPOBAHUS, MATEMATUYECKOTO
aHa/IN3a, €CTECTBEHHOHAYYHbIE U
00IIenH)KCHEPHbIE 3HAHUS
TexHuueckoe OIIK-2. Ciocoben OIIK-2.1. 3HaeT OCHOBBI IPOECKTUPOBAHUS
MIPOCKTUPOBAHUE y4acTBOBaTh B TEXHHUYECKUX O0BEKTOB, CUCTEM H
IPOEKTUPOBAHUU TEXHOJIOTMYECKHUX MPOIIECCOB
TEXHUYECKUX OIIK-2.2. YMeeT npoeKTHpOBaTh TEXHUUECKNE
00BEKTOB, CUCTEM U 00BEKTHI, CUCTEMBI U TEXHOJIOTUYECKUE
TEXHOJIOTHUECKUX MPOILIECCHI
MPOIIECCOB C YYETOM OIIK-2.3. Brageer MeTolaMu IPOCKTUPOBAHUS
HKOHOMUYECKHUX, TEXHHUYECKUX OOBEKTOB, CUCTEM H
9KOJIOTHYECKUX U TEXHOJIOTMYECKHUX MPOLECCOB C yUETOM
COIMATBHBIX HKOHOMHUYECKHUX, IKOJIOTHUECKUX, COLTUATBHBIX U
OTpaHUYECHUHN JPYTUX OrpaHuYECHUI
KorunutusHoe OIIK-3. Cnocoben OIIK-3.1. 3HaeT OCHOBBI MPOEKTHOT'O
yIpaBlieHue y4acTBOBaTh B MEHEI)KMEHTa U OCHOB YIIPaBIICHUS

yIpaBJICHUU
npodeccuoHaIbHON
JeSITeTbHOCTBIO,
UCTIONB3YS 3HAHUS B
00J1aCTH IPOEKTHOTO
MEHE/KMEHTA

IIPOU3BOJICTBOM
OIIK-3.2. YmeeT npuMEHSITh Ha PAKTUKE
3HaHUS B 00JIaCTH MPOSKTHOTO MEHEKMEHTA U
yIpaBieHUs] IPOU3BOACTBOM

OIIK-3.3. Bnasneer HaBbIKaMM y4acTus B
yIpaBieHUH NpopecCHOHATbHON
JeSITeIbHOCTBIO, UCTIOJIB3YS 3HAHUS B 00J1aCTH
IPOEKTHOTO MEHEKMEHTA

14




Hcnons3oBanue OIIK-4. Cnocoben OIIK-4.1. 3HaeT OCHOBBI METPOJIOTHH U
MHCTPYMEHTOB U IIPOBOAMTH U3MEPEHUS | MAaTEMaTHYECKON CTaTUCTUKU
obopymoBaHus u HabmoneHus B chepe | OIIK-4.2. Ymeer cucremaTu3upoBath U
npodeccuoHaIbHON aHAJTM3UPOBATH PE3YNHTATHl (PU3UICCKUX U
NESITEIIbHOCTH, XUMHUYECKHX IKCIIEPUMEHTOB, HaOII01eHUH,
oOpabaThIBaTh U W3MEPEHHH, a TAK)KE Pe3yIbTaThl pACUCTOB
MIPEICTABIISITH CBOWCTB BEILIECTB U MAaTePUAJIOB
AKCIEPUMEHTAIbHbIE OIIK-4.3. YMmeeT cocTaBIsITh OTYETHI MO
TaHHBIC y4eOHO-UCCIIEeI0BATENbCKOM 1eATeTbHOCTH,
BKJIIOYAsl aHAJIU3 SKCIIEPUMEHTAIbHBIX
PE3yNBTAaTOB, COMOCTABIECHUS UX C U3BECTHBIMHU
aHaJoraMu
OIIK-4.4. Bnaneer HaBbIKaMU ()OPMHPOBAHUS
JEMOHCTPALIMOHHOTO MaTepHaa u
NpEeCTaBICHUS PE3YIbTaTOB CBOCH
HCCJIEIOBATENBCKOM 1€ATEeIbHOCTH Ha HAYYHBIX
KOH()EPEHIIHUSX, BO BPEMSI IPOMEKYTOUHBIX U
UTOTOBBIX aTTeCTalui
Hayunsbie OIIK-5. Ciocoben OIIK-5.1. 3HaeT coBpeMEHHbIE
MCCIICIOBAHHUS pemaTh Hay4HO- WH(POPMAIMOHHBIE TEXHOJIOTUH, TIPUKIIAHBIE
HCCJIEIOBATENbCKUE anmnapaTHO-MPOTrPaMMHBIE CPEACTBA U HOPMBbI
3a/1auu pu UH(POPMAIIMOHHON OE€30MAaCHOCTH TSI PEIICHUS
OCYIIECTBIICHUU HAyYHO-HCCJIeI0OBATEeNIbCKUX 3a/1a4 B 00J1aCTH
npodeccnoHaIbHON npodecCHOHATIBHOM 1A TENbHOCTH
JEATEIBHOCTH C OIIK-5.2. YmeeT npuMeHSITh COBPEMEHHBIE
MPUMEHEHHEM WH(POPMAIIMOHHBIE TEXHOJIOTUU U MPUKIIATHBIE
COBpPEMEHHBIX anmnapaTHO-NPOTrpaMMHBIE CPEACTBA IS
UH(POPMAIMOHHBIX pElIeHUs HayYHO-HCCIIeI0OBATENbCKIX 33124 B
TEXHOJIOTHI 1 obsactu mpodecCHOHABEHON e TENHbHOCTH
MPUKJIaIHBIX OIIK-5.3. Brageer coBpeMEeHHBIMU
anmnaparHo- UH(GOPMALMOHHBIMU TEXHOJIOTUAMHU U
MPOTPaMMHBIX CPEJCTB | MPHUKIAIHBIMHE aIlapaTHO-POTPAMMHBIMU
CpeJICTBaMU
IIpunsrue OIIK-6. Cnocoben OIIK-6.1. 3HaeT OCHOBBI SKOHOMHUYECKOIN
pereHui MPUHUMATh 3 PeKTUBHOCTH U OE30MTACHOCTH TEXHUUECKHUE
000CHOBaHHbIE pEIIeHUs NIPH IIAHUPOBAHUU IKCTIEPUMEHTOB U
TEXHUYECKUE pelIeHusl | pa3paboTKe TEXHOJIOTHU
B ipodeccuonansaoit | OIIK-6.2. YMeeT onpenensiTh nepeucHb
NEeSITEIbHOCTH, 000pyI0BaHuUs HA IPOU3BOJICTBE U B
BBIOMPATH nabopaTopuu, obecrieunBaroliee 6e30macHoe u
s dexTuBHBIC U 3¢ PeKTUBHOE TPOU3BOJICTBO WIIH MPOBEIACHUE
Oe3omacHble HKCIIEPUMEHTOB
texuuueckue cpencrpa | OIIK-6.3. Bnageer HaBbIKaMH MPUHATHS
U TEXHOJIOTUU 000CHOBAaHHBIX TEXHUUYECKUX PEIICHUN B
podeCCHOHAIBHON JIeATETLHOCTH, BBIOOpa
3¢ (EeKTUBHBIX U OE30MACHBIX TEXHUYECKUX
CPEICTB U TEXHOJOTHI
IIpumenenne OIIK-7. Cnocoben OIIK-7.1. 3HaeT HOpMBI U IIpaBUJIa COCTABJICHUS
MPUKIaIHBIX aHAJIU3UPOBATH, TEXHUYECKOM TOKyMEHTAllUU B 00J1aCTH CBOEH
3HAHUHN COCTaBJIATH U npo¢ecCHOHATBHOM 1A TeNbHOCTH
MIPUMEHSITh OIIK-7.2. YMmeeT cOCTaBJISITh M aHAJIU3UPOBATH
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TEXHUYECKYIO
JOKYMEHTAIINIO,
CBSI3aHHYIO C
npodeccuoHaIbHON
ACATCIIbHOCTBIO, B
COOTBETCTBHUH C

TEXHUYECKYIO JOKYMEHTAIINIO, CBSI3aHHYIO C
podeCCHOHAIBHON e TENHHOCTHIO
OIIK-7.3. Biageer HaBBIKAMHU MCIIOJIL30BaHHUS
TEXHUYECKON JOKYMEHTAIMU, CBI3aHHOM C
po(heCcCHOHATLHOM e TENILHOCTHIO, B
COOTBETCTBUU C JICHCTBYIOIITUMHU

ﬂCﬁCTBYIOIHHMH HOpMaTI/IBHBIMI/I ,Z[OKYMGHTaMI/I B
HOPMAaTHBHBIMHU COOTBETCTBYIOIIEH OTpacin
I[OKYMGHTaMI/I B

COOTBETCTBYIOIIEH

oTpaciu

Nudopmanmonnas
0€301MacHOCTh

OIIK-8. Cnocoben
MOHUMATh MTPUHITUIIBI
paboThl COBPEMEHHBIX
UH(POPMALMOHHBIX
TEXHOJIOTHI 1
UCTIOJIb30BATh UX IS
peleHus 3a1a4
npohecCuoHaANBHOM
JeSITeTbHOCTH

OIIK-8.1. 3Haet u cobmr01aeT HOPMBI
UH(POPMALMOHHOHN 0€30MacHOCTH B
npodhecCHOHANBHOM e TeIbHOCTH

OIIK-8.2. YMeer pemiaTh MH)XEHEPHO-
TEXHUYECKUE 3aJIa4M U 33]]a4H BHIYUCITUTEIbHON
MaTeMaTHKH C IPUMEHEHHEM COBPEMEHHBIX
MPOrPaMMHBIX KOMIUIEKCOB U SI3bIKOB
POrPaMMUPOBAHUS

OIIK-8.3. Brageer cOBpeMEHHBIMU
UH(OPMALMOHHBIMH TEXHOJIOTHSIMH TIpU cOope,
aHaju3e, 00pabOTKe U TPEICTaBICHUN
uHpOopMaUu
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4.3 HpO(i)eCCI/IOHaJILHbIe KOMIIETCHIHUU BBINYCKHUKOB U HHAUKATOPbI UX JOCTHKCHUSA

3amaua
npogeccuoHAIbHOM
AesITeIbHOCTH

O0BeKT 114 00J1aCTh
3HAHUSA

Kox 1 HanmMeHOBaHHe
npogeccuoHAIbLHOM
KOMIIeTEHIIHH

Koa v HammeHoBaHue

HHAUKATOpPa T10CTH/KCHUSA

npogeccuoHAIbHOM
KOMIIeTEeHIIUH

OcHoBanue (npogeccnoHANbHBIN
CTaH/JIapPT, aHAJIM3 ONbITA)
O0001éHHBIE TPYI0BbIE

GyHKuun

Tun 3axa4 npogeccHOHAILHOMI 1eATEJIbHOCTH: HAYYHO-HCCJIe0BATE/IbCK

(V)

U

— coop u aHAIM3
JAHHBIX 0
CYILIECTBYIOIIMX THUIAX U
MapKax HaHOMaTEpHaJIOB
U HAHOCHUCTEM, 170:¢
CTPYKTYpE U CBOMCTBAX
MIPUMEHUTEILHO K
PELIEHUIO MOCTABIICHHBIX
3a/1a4 C UCIOJIb30BAHNEM

0as JIAHHBIX u
JUTEPATYPHBIX
HUCTOYHUKOB;

- ydactue B pabore
TPYMNIbl  CICHUAINCTOB
npu BBITTOJTHEHHH
IKCICPUMEHTOB,
MPOBEJCHUIO PACUYETOB U
o0paboTke ux
pe3ybTaToB o
CO3JIaHHMIO,
UCCIICIOBAHHIO u

- OCHOBHBIE THUIIBI
METaJUIMYECKUX,
HEMETaJUIMYECKUX U
KOMITO3UIIMOHHBIX
MaTepHaioB Pa3InYHOTO
Ha3HA4YCHHS,
HaHOMAaTEpHUAaJIOB U
HaHOCUCTEM
HEOPraHUYECKOMN
(METAIITUYECKUX U
HEMETAJUIMYECKUX) U
OpraHUYEeCKOM
(TOTMMEPHBIX,
YTIAEPOAHBIX) IPUPOIBI,
TBEpJbIC, KUIKUE,
rejeo0pasHebIe,
a’pO30JIbHbIE, BKITIOUas
HaHOIUIEHKU U
HAaHOCTPYKTYpPHUPOBAHHBIE
MOKPBITHS;

- METOJIbI UCCIICIOBAHUIMA,
VCIIBITAHUH, THATHOCTUKH

IIK-1 Criocoben
HCIIOJIb30BaTh Ha
MPAaKTHUKE 3HAaHUS 00
OCHOBHBIX THIaX
METAJTUIECKHX,
HEMETAJITMYEeCKUX U
KOMITO3UITMOHHBIX
MaTepUajoB pa3INdHOIO
HA3HAYCHUS, O BIHSIHUU
(dazoBoro u
CTPYKTYPHOT'O COCTOSIHUS
Ha CBOMCTBA MaTepuaioB

ITK-1.1. 3HaeT OCHOBHEBIE
THUIIBI METAJINYECKHUX,
HEMETAJUIMYECKUX U
KOMITO3UIIMOHHBIX
MaTepUaIoB Pa3IMYHOTO
Ha3HAYEHHUS, O BIUSIHUN
($a30BOro M CTPYKTYpPHOTO
COCTOSIHUS Ha CBOMCTBA
MaTepuajoB

[IpodeccronanbHbIil cTangapT
26.001 «Cnenmanuct 1mo
00€CTeYeHNI0 KOMIUIEKCHOTO
KOHTpOJI MPOU3BOJCTBA
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEPHUAIIOBY,
YTBEPKIACHHBIN [TPUKAZOM
MuHuCTEpCTBA TPYJa U COLMATIBHOU
3amuTsl Pocculickon denepanuu ot
07.09.2015 Ne 589H.

A: KoHTpOb COOTBETCTBHUS CBIPHS,

IIK-1.2. Ymeer
HUCIIOJIB30BAaTh HA
MpaKTHUKE 3HaHUS 00
OCHOBHBIX THUIIAaX
MaTepuasoB U O BIUSHUU
($a30BOro M CTPYKTYpPHOTO
COCTOSIHMS Ha CBOMCTBA
MaTepUajoB

noty(pabpukaToB U TOTOBOM
IPOAYKIIUH TPOU3BOICTBA
HAaHOCTPYKTYPHUPOBAHHBIX
KOMTIO3UIIMOHHBIX MaTepUaIoB
TEXHUYECKHUM YCIIOBUSIM U
cTa”zapTam (ypoBEHb
KBaTHpUKAIIH — 6)

B: KonTpons kauecTBa MpoIyKIuu
U TEXHUYECKOM TOKYMEHTaIUH 10
IPOM3BOJICTBY

HAHOCTPYKTYPHUPOBAHHBIX




BBIOOpY

HaHOMAaTepHaJoB u
HAaHOCHCTEM, OLICHKE
JKCIUTyaTallMOHHBIX
XapaKTEpUCTHUK C
MIOMOILBIO

KOMILJIEKCHOTO ~ aHaJlnu3a
CTPYKTYpbl W  (pu3UKO-
MEXaHUUECKHUX,
KOPPO3UOHHBIX U IPYTHX
CBOMCTB, YCTOWYUBOCTHU
K BHEILTHUM
BO3JCHUCTBUSM,;

cOOp HAy4HO-
TEXHUYECKON
nH(popManuu mo
TEeMaTHKe
AKCIIEPUMEHTOB IS
COCTaBJICHUS 0030POB,
OTYETOB U HAyUYHBIX
nyOnuKanui, ygactue B
COCTaBJICHUH OTYETOB IO
BBITIOJIHEHHOMY
3aJIaHUIO.

Y KOHTPOJISL KauecTBa
METaINYECKUX,
HEMETAIIINYCCKUX U
KOMITO3UIIMOHHBIX
MaTepHuayoB U
HaHOMaTEPHAJIOB,
noiy}abpukaros,
3arOTOBOK JI€TaJIEH U

HU3JeInil Ha UX OCHOBE.

IIK-1.3. Brageer
METOJJaMH MOUCKa U
aHanu3a uHGopMaun 0o
OCHOBHBIX THUIIaX
MaTepUasoB U O BIUSHUU
($a30BOro U CTPYKTYPHOTO
COCTOSIHHS HA CBOKCTBA
MaTepuasoB

KOMIIO3UIIMOHHBIX MaTepUaIoB
(YypoBeHb KBaNM(pUKAIIH — 6)
[IpodeccuonanpHblil cCTaHAAPT
40.104 «Cnenuanuct 1o
U3MEPEHUIO TapaMETPOB U
Moau(UKAIIIU CBOMCTB
HAHOMATEPHAJIOB M HAHOCTPYKTYP»,
YTBEP>KACHHBIN MPUKa30M
MuHucTepeTBa Tpy1a U COLUAIBHOU
3amuThl Poccuiickoit @eaepanuu ot
«7» centabps 2015 r. Ne 593H.

C: CoBepIiieHCTBOBaHUE MPOIECCOB
U3MEPECHUN apaMeTpoB U
Moau(UKAIIIU CBOMCTB
HAHOMATEPHAJIOB U HAHOCTPYKTYP
(YypoBeHb KBaNM(pUKAIIH — 6)
AHanu3 omnbiTa
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— coop u aHAIM3
JaHHBIX 0
CYIIECTBYIOIIUX THUTIAX U
MapKax HaHOMATEepPUAIOB

U HAHOCHUCTEM, 170:¢
CTPYKTYpE U CBOMCTBAX
MIPUMEHUTEILHO K

PCHICHUIO TTIOCTABJICHHBIX
3a1a4 C UCIIOJb30BaHHUEM

0as JIAHHBIX u
JUTEPaTypPHBIX
HUCTOYHUKOB;

- ydactue B pabore
TPYMNIbl  CICHUAINCTOB
npu BBITTOJTHEHHH
IKCIICPUMEHTOB,
MIPOBEJICHUIO PacyeTOB U
o0paboTke ux
pe3yabTaToOB o
CO3JIaHHMIO,
UCCIICIOBAaHHIO u
BBIOODY

- OCHOBHBIE€ THUIIbI
METAIITNYECKHX,
HEMETATNYECKUX U
KOMITO3UIIMOHHBIX
MaTepHaJIOB Pa3InYHOTO
Ha3HaYeHMUS,
HAHOMATEPHAJIOB U
HAaHOCHCTEM
HEOPraHUYeCKOu
(METAIITUYECKUX U
HEMETAJUIMYECKUX) U
OpraHUYEeCKOM
(TOTMMEPHBIX,
YTIEPOAHBIX) IPUPOIBI,
TBEpJIbIC, )KUAKHE,
rejeo0pasHebIe,
a’pO30JIbHBIE, BKIIFOYAS
HAHOIUJICHKU U

HAaHOCTPYKTYpPUPOBAHHBIC

MOKPBITHUS;
- METOJIbI UCCIICAOBAHUIMA,

I/ICHBITaHI/II\/'I, JUAarHoCTUKH

1 KOHTPOJII Ka4CCTBA

MK-2 Cnocoben
MIPUMEHSATHh HaBBIKU
HCIIOIB30BaHUA
MIPUHITATIOB U METOIUK
KOMILIEKCHBIX
HCCIICJOBAHMIA,
HUCIBITAaHUN U
JAarHOCTUKU
MAaTepHaNIOB, U3EIUN U
MPOIIECCOB UX
MIPOU3BO/ICTBA,
00paboTKHu 1
Moau(UKaAIIH, BKITFOYAs
CTaHJApTHBIE U
cepTu(UKAIIMOHHBIC
HCIIBITAHUS

IIK-2.1 3HaeT OCHOBHEIC
MPUHITUTIBEI B METOIUKH
KOMILIEKCHBIX
HCCIICIOBAHUM,
HUCITLITAaHUI B
JTUArHOCTHKH MaTEepPHaJIOB,
W3JEIUI U IPOLIECCOB UX
MIPOU3BOJICTBA, 0OPAOOTKH
U MOTU(UKAIINY, BKITIOYAs
CTaHJapTHHIC U
cepTudUKaIOHHBIC
WCIBITAHUSA

ITIK-2.2 YMmeeT npuMeHsITh
HaBBIKU KOMIUIEKCHBIX
HCCIIeIOBaHUM,
WCTIBITAHUI 1
JTUATHOCTUKU MaTepUAIIOB,
W3EJIUI U IPOIIECCOB UX
POM3BOJICTBA, 00PabOTKH
U Moau(UKaLUY, BKITIOYast
CTaHJapTHBIC U
cepTudUKaAIIMOHHBIC
UCTIBITAHUS

[IpodeccronanbHbIil cTangApT
26.001 «Choenmanuct 1mo
00€CTIeYeHNIO0 KOMIUIEKCHOTO
KOHTPOJISI POU3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepUajoBy,
YTBEPKIACHHBIN [TPUKAZOM
MuHuCTEpCTBA TPYJa U COLMATIBHOM
3amuTsl Pocculickon denepanuu ot
07.09.2015 Ne 589H.

A: KOHTpOJIb COOTBETCTBUS CHIPBA,
noty(pabpukaToB U TOTOBOM
IPOAYKIMH IPOU3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepUaIOB
TEXHUYECKHUM YCIIOBUSIM U
cTa”zapTam (ypoBEHb
KBATH(pUKAIIH — 6)

B: KonTponb kauecTBa npoayKIuu
U TEXHUYECKOM TOKYMEHTaIUU 10
IIPOU3BOJICTBY
HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTePUaIOB
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HaHOMATEepPHUAJIOB u
HaHOCHUCTEM, OIICHKE
OKCILTYaTallUOHHBIX
XapaKTEPUCTHK c
MOMOUIBIO

KOMIUJIEKCHOTO ~ aHalln3a
CTPYKTYpbl H  (pu3HKO-
MEXaHHYECKHUX,
KOPPO3UOHHBIX U JIPYTUX
CBOWCTB, YCTOMYMBOCTH
K BHEIITHUM
BO3JCHUCTBHSIM,

cOop Hay4dHO-
TEXHUYECKOU
uHpOpMAIUU IO
TEMaTHKe
AKCIIEPUMEHTOB IS
COCTaBJICHHS 0030POB,
OTYETOB U HAYYHBIX
myOJIUKaIUi, ydacTue B
COCTaBJICHUH OTYETOB TIO
BBITIOJIHEHHOMY
3aJJaHHIO.

METAJUIMYECKHX,
HEMETAJNIMYECKUX U
KOMITO3UIIMOHHBIX
MaTepHaioB U
HaHOMAaTEpHAaJOB,
nosry(pabpukaros,
3arOTOBOK JIeTaleH U
W31 Ha X OCHOBE;

- HOpPMaTHUBHO-
TEXHUYECKAsI
JTOKyMEHTaIUs 1
CHCTEMBI CepTUPHUKAIIIH
HaHOMAaTEPHAJIOB U
W3S Ha UX OCHOBE,
MIPOTOKOJIBI X013 U
pe3yNbTaToOB
AKCTICPUMEHTOB,
JIOKYMEHTAITUs TI0
TEXHUKE 0€30IIaCHOCTH U
0e30ImacHOCTH
JKU3HEEITEILHOCTH.

IIK-2.3 Bnageet
OCHOBHBIMH METOJaMH
KOMILJIEKCHBIX
HCCIICIOBAHUM,
HCTBITAHUN U
JTUArHOCTHKU MaTepUasoB,
W3JEIUI U IPOLIECCOB UX
MIPOU3BOJICTBA, 0OPAOOTKH
U MOTU(UKAIINY, BKITIOYAs
CTaHJapTHBIE U
cepTudUKaIOHHBIC
UCTIBITAaHUS

(ypoBeHb kBanmupuKauu — 6)
[TpodeccuonanbHBIN CTAaHIAPT
40.104 «Cneuunanuct mno
U3MEPEHUIO TapaMeTpOB U
MOIU(UKAIIIN CBOKCTB
HAaHOMATEPHAJIOB U HAHOCTPYKTYP»,
YTBEPKIACHHBIN [TPUKAZOM
MuHuCTEpCTBA TPYJa U COLMATIBHOM
3amuTsl Pocculickon denepanuu ot
«T» centsaops 2015 . No 593H.

C: CoBepI1eHCTBOBAaHUE TPOLIECCOB
M3MEPEHU mapaMeTpoB U
MoIU(UKAIIIN CBOKCTB
HAaHOMAaTEpHAaJIOB U HAHOCTPYKTYP
(ypoBeHb kBanmupuKauu — 6)
AHanu3 omnbIiTa
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— coop u aHAIM3
JAHHBIX 0
CYIIECTBYIOIIMX THUIAX U
MapKax HaHOMaTEpPHaJIOB
U HAHOCHUCTEM, 170:¢
CTPYKTYpE U CBOMCTBAX
MIPUMEHUTEILHO K
PELIEHUIO MOCTABICHHBIX
3a/1a4 C UCIOJIb30BAHNEM

0as JIAHHBIX u
JUTEPaTypPHBIX
HUCTOYHUKOB;

- ydactue B pabore
TPYMNIbl  CICHUAINCTOB
npu BBITTOJTHEHHH
IKCIICPUMEHTOB,
MIPOBEJICHUIO PacyeTOB U
o0paboTke ux
pe3yabTaToOB o
CO3JIaHHMIO,
UCCIICIOBAaHHIO u

- OCHOBHBIE THUIIBI
HaHOMAaTepHAaJIOB U
HAaHOCUCTEM
HEOPraHUYEeCKOM
(MeTaNInYecKuX U
HEMETaJUTMYECKHUX ) U
OPraHUYECKOU
(MOTUMEpPHBIX,
YIJIEPOJIHBIX ) IPUPO/IBI,
TBEp/bIE, KUIKUE,
refneoOpasHele,
a’pO30JIbHBIE, BKIIOYAS
HAHOIUICHKHU U
HaHOCTPYKTYPHUPOBaHHbBIC
MOKPBITHS;

- METOJIBI CCIICIOBAHMIA,
UCTIBITAHUH, TUATHOCTUKH
Y KOHTPOJISl KauecTBa
HaHOMAaTEpHUAaJoB,
nosry(pabpukaros,
3aroTOBOK JETANEN U
W31 Ha UX OCHOBE,

IK-4 Cnocoben
HCIIOJb30BaTh 3HAHUS
OCHOBHEIX THUIIOB
HaHOMAaTEpPHaJIOB U
HAHOCHCTEM H UX
CBOMCTB I a”HaJIn3a u
KOHTpPOJISI KauecTBa
CBIpBS, IOy (habpukaToB
Y TOTOBOM IPOAYKIUHU
MIPOM3BOJICTBA
HaHOCTPYKTYPHUPOBAHHBIX
MaTepuasioB

ITK-4.1. 3HaeT OCHOBHEBIE
THUIIBI HAHOMATEPUAJIOB U
HAHOCHUCTEM U HX
CBOICTBA, CIOCOOBI X
aHaJIM3a U KOHTPOJIS
KauecTBa CHIPhS,
noiy}abpukaros u
TOTOBOM MPOAYKIIUU
MIPOU3BOJICTBA
HaHOCTPYKTYPHUPOBAHHBIX
MaTepUajoB

IK-4.2 Ymeer BoIOUpATH
METO/TbI UCCIICIOBAHUS
OCHOBHBIX THIIOB
HAaHOMAaTEPHAJIOB, aHAJH3a
¥ KOHTPOJISL KauecTBa
CBIpbs, Oy (hadpuKaToB U
TOTOBOM MPOAYKIIUU
MIPOU3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX
MaTepuajoB

[IpodeccronanbHbIil cTangApT
26.001 «Choenmanuct 1mo
00€CTIeYeHNIO0 KOMIUIEKCHOTO
KOHTPOJISI POU3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepUajoBy,
YTBEPKIACHHBIN [TPUKAZOM
MuHuCTEpCTBA TPYJa U COLMATIBHOM
3amuTsl Pocculickon denepanuu ot
07.09.2015 Ne 589H.

A: KOHTpOJIb COOTBETCTBUS CHIPBA,
noty(pabpukaToB U TOTOBOM
IPOAYKIMH IPOU3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepUaIOB
TEXHUYECKHUM YCIIOBUSIM U
cTa”zapTam (ypoBEHb
KBATH(pUKAIIH — 6)

B: KonTponb kauecTBa npoayKIuu
U TEXHUYECKOM TOKYMEHTaIUU 10
IIPOU3BOJICTBY
HAHOCTPYKTYPHUPOBAHHBIX
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BBIOOpY

HaHOMAaTepHaJoB u
HAaHOCHCTEM, OLICHKE
JKCIUTyaTallMOHHBIX
XapaKTEpUCTHUK C
MIOMOILBIO

KOMILJIEKCHOTO ~ aHaJlnu3a
CTPYKTYpbl W  (pu3UKO-
MEXaHUUECKHUX,
KOPPO3UOHHBIX U IPYTHX
CBOMCTB, YCTOWYUBOCTHU
K BHEILTHUM
BO3JCHUCTBUSM,;

cOOp HAy4HO-
TEXHUYECKON
nH(popManuu mo
TEeMaTHKe
AKCIIEPUMEHTOB IS
COCTaBJICHUS 0030POB,
OTYETOB U HAyUYHBIX
nyOnuKanui, ygactue B
COCTaBJICHUH OTYETOB IO
BBITIOJIHEHHOMY
3aJIaHUIO.

TBEPIBIX, KUIKUX,
rejaeo0pasHbIX U
a’pO30JIbHBIX
HAHOCHUCTEM, METOIBI
JUArHOCTHUKH U aHAJIN3a
HAHOJMCIIEPCHBIX YaCTHII,
HAHOIIJICHOK U
HAaHOCUCTEM

- IPOLIECCHI MOJTYYEHUS,
00paboTKu 1
Moau(pUKAITII
HaHOMaTEpHaJoB,
BKJIFOYAs
HAHOCTPYKTYPHBIE
MIJIEHKU Y TTOKPBITHS,
noiy}abpukaros,
3arOTOBOK JIeTaJIEW U
HU3JIeIUM Ha MX OCHOBE, a
TaK)Ke TEXHOJIOTHICCKHUE
MPOLIECCHI C yYaCTUEM
HaHOCTPYKTYPUPOBAHHBIX
cpen;

I1K-4.3. Bnangeer
OCHOBHBEIMHM METOJIaMU
aHaJIn3a U KOHTPOJIA
KauecTBa CHIPhS,
noiy}abpukaros u
TOTOBOM MPOAYKIIUU
MIPOU3BOJICTBA
HaHOCTPYKTYPHPOBAHHBIX
MaTepHuaoB

KOMIIO3UIIMOHHBIX MaTepUaIoB
(YypoBeHb KBaNM(pUKAIIH — 6)
[IpodeccuonanpHblil cCTaHAAPT
40.104 «Cnenuanuct 1o
U3MEPEHUIO TapaMETPOB U
Moau(UKAIIIU CBOMCTB
HAHOMATEPHAJIOB M HAHOCTPYKTYP»,
YTBEP>KACHHBIN MPUKa30M
MuHucTepeTBa Tpy1a U COLUAIBHOU
3amuThl Poccuiickoit @eaepanuu ot
«7» centabps 2015 r. Ne 593H.

C: CoBepIiieHCTBOBaHUE MPOIECCOB
U3MEPECHUN apaMeTpoB U
Moau(UKAIIIU CBOMCTB
HAHOMATEPHAJIOB U HAHOCTPYKTYP
(YypoBeHb KBaNM(pUKAIIH — 6)
AHanu3 omnbiTa
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— coop u aHAIM3
JaHHBIX 0
CYIIECTBYIOIIUX THUTIAX U
MapKax HaHOMATEepPUAIOB

U HAHOCHUCTEM, 170:¢
CTPYKTYpE U CBOMCTBAX
MIPUMEHUTEILHO K

PCHICHUIO TTIOCTABJICHHBIX
3a1a4 C UCIIOJb30BaHHUEM

- OCHOBHBIE THIIBI
HaHOMAaTepHAaJIOB U
HAHOCHCTEM
HEOPraHUYEeCKOM
(MeTaNInYecKuX U
HEMETaJUTMYECKHUX ) U
OPraHUYECKOU
(MOTUMEpPHBIX,
YTIAEPOAHBIX ) TPUPOJIBI,
TBEp/bIE, KUIKUE,

IK-5 Cnocoben
HCIIOJB30BaTh 3HAHUS B
obnactu pU3NKO-XUMUHU
M TEXHOJIOTUU
HAaHOMATEPHAJIOB st
pa3pabOTKe HOBBIX U
COBEPIICHCTBOBAHUIO
JEUCTBYIOIIUX METOJIOB
MPOBEJICHUS aHAITU30B,
HUCIIBITAHUN 1

ITK-5.1 3HaeT OCHOBHBIE
BHJIbl ICTOYHUKOB HAy4YHO-
TEXHUUCCKOMN
JIOKyMEHTaIlUU B 00J1aCTH
HAaHOCTPYKTYPUPOBAHHBIX
MaTepUaJIOB, METOIbI €€
ITOMCKA U aHaAIN3a

[IpodeccronanbHbIil cTangApT
26.001 «Choenmanuct 1mo
00€CTIeYeHNIO0 KOMIUIEKCHOTO
KOHTpOJI MPOU3BOJCTBA
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEPHUAIIOBY,
YTBEPKIACHHBIN [TPUKAZOM
MuHuCTEpCTBA TPYJa U COLMATIBHOM
3amuTsl Pocculickon denepanuu ot
07.09.2015 Ne 589H.

0a3 JTAHHBIX u .
resieoOpasHeIe, uccaea0BaHui A: KOHTpOJb COOTBETCTBUS CHIPHS,
JTUTEPATyPHBIX .
HCTOUHIKOB: a’p030JIbHBIE, BKIIKOYAs HaHOMAaTEPHUaJoB U IIK-5.2 Ymeer oty pabpuKaToB ¥ TOTOBOM
’ 5 HAHOIUICHKU U COCTaBJICHHS M aHAJIN3a aAHATM3UPOBATH HAYYHO- TPOIYKIMH MPOU3BOJICTBA
— yacTue B pabote o
y P HAHOCTPYKTYPHUPOBAaHHBIE | HAYYHO-TEXHUUECKON TEXHUYECKYIO HAaHOCTPYKTYPHUPOBAHHBIX
TpyNONbl  CIELUHATINCTOB
py b MOKPBITHS; JOKYMEHTAaIlUU JIOKYMEHTAIIMIO B 00JIaCTH | KOMIIO3MLIMOHHBIX MaTepUalioB
npu BBITIOJTHEHUH
P - HOPMaTHUBHO- HAHOCTPYKTYPHUPOBAHHBIX | TEXHUYECKHM YCIIOBUSAM U
SKCIIEPUMEHTOB
p ’ TEXHUYECKas MaTepPHaJIOB U MPUMEHSTh | CTaHAapTaM (YpOBEHb
MPOBEACHUIO PACUETOB U
pab JOKYMEHTalus 1 MOJTyYEHHYIO KkBasupukanuu — 6)
o0OpaboTke ux
P CUCTEMBI CepTU(hUKAINH UHGOPMALIUIO TSI B: KoHTpons kauecTBa MpoIyKIuu
€3yJIbTaTOB o .
pesy HaHOMAaTepHAaJIOB U pa3paboTKe HOBBIX U U TEXHUYECKOM TOKYMEHTaIUU 10
CO3/IaHHUIO o
& ’ U3JIENHiA HAa X OCHOBE, COBEPIIICHCTBOBAHUIO MIPOU3BOJICTBY
HCCIIE0BAHUIO u o
50 MPOTOKOJIBI X0J1a U NEHCTBYIOIINX METO/I0B HAHOCTPYKTYPHUPOBAHHBIX
BbI
Py pe3yNbTaToOB MPOBEJICHUS aHAITU30B, KOMIIO3UIIMOHHBIX MaTepUaIoB
HAaHOMATEPHAIIOB u .
JKCIIEPUMEHTOB, UCTIBITAHUH U (ypoBeHb kBasupukanuu — 6)
HAHOCHCTEM, OLICHKE . .
JIOKYMEHTAITUS TI0 UCCJICIOBAHMIA [IpodeccronanbHbIil cTangApT
IKCILTYaTaIMOHHBIX
TEXHUKE 0€30IIaCHOCTHU U HaHOMaTEPHAJIOB 40.104 «Cnenuaanct 1mo
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XapaKTePUCTHUK C
MTOMOUIBIO
KOMIUIEKCHOTO — aHalln3a
CTPYKTYpbl W  (pu3UKO-
MEXaHUYECKHUX,
KOPPO3UOHHBIX U IPYTHX
CBOMCTB, YCTOWYUBOCTHU
K BHEIITHUM
BO3JCHUCTBUSM,;

cOOp HAy4HO-
TEXHUYECKON
nH(popManuu 1o
TEMaTHKe

IKCTIEPUMEHTOB IS
COCTaBJICHUS 0030POB,
OTYETOB M HAYYHBIX
nyOnuKanui, ygactue B
COCTaBJICHUH OTYETOB IO
BBITIOJTHEHHOMY
3aaHUIO.

0e30ImacHOCTH
JKU3HEACATSIBbHOCTH.

- METOJBI UCCIIEAOBAHMUI,
HUCIIBITAHMUI, THAaTHOCTUKH
Y KOHTPOJIsL KauecTBa
HaHOMAaTEepPHUaJoB,
noiy}abpukaros,
3arOTOBOK JI€TaJIEH U
W3S Ha X OCHOBE,
TBEPABIX, KUIKHUX,
refneo0pas3HbIX U
a’pO30JIbHBIX
HAHOCHUCTEM, METOIbI
JHAarHOCTHKH 1 aHaJIN3a
HAaHOJMCIIEPCHBIX YACTHII,
HAHOIJICHOK M
HAHOCHCTEM;

IIK-5.3 Bnageet
METOaMH pa3paboTKu
HOBBIX U
COBEPILICHCTBOBAHUS
JIEUCTBYIOIINX METOJIOB
IIPOBE/ICHUS aHAJIU30B,
WCTIBITAHUN U
HUCCIEN0BaHUN
HAHOCTPYKTKYpPHUPOBAHHBIX
MaTepHayoB U
COCTaBJICHUS HAYyYHO-
TEXHUYECKON
JIOKYMEHTAIlMU B 00J1aCTH
HaHOMAaTEepHaJIOB U
HAaHOCUCTEM

U3MEPEHUIO TapaMETPOB U
Moau(UKAIIIU CBOMCTB
HAaHOMAaTEPHAJIOB U HAHOCTPYKTYP»,
YTBEP>KACHHBIN MPUKA30M
MuHucTepeTBa Tpy1a U COLUAIBHOU
3amuThl Poccuiickoit @eaepanuu ot
«7» centabps 2015 r. Ne 593H.

C: CoBepIieHCTBOBaHUE MPOIECCOB
U3MEPECHUN apaMeTpoB U
Moau(HUKAIIIU CBONCTB
HAaHOMAaTEPHUAJIOB U HAHOCTPYKTYP
(ypoBeHB KBaNM(pUKAIIH — 6)
AHanu3 omnbiTa

Tun 3aga4y npogeccuoHAIBHOM 1eATeILHOCTH: TEXHOJIOTHYeCKHU I

— coop u aHAIM3
TaHHBIX 0
CYILLECTBYIOIINX THUIIAX U
MapKax HaHOMAaTepHUaIOB

)41 HAaHOCHUCTEM, nux
CTPYKTYpE M CBOMCTBaX
MPUMCHUTCIILHO K

- OCHOBHBIC THITBI
METAJUTNYCCKHUX,
HEMETAUTHYECKUX U
KOMITO3UITUOHHBIX
MaTepHaJIOB Pa3InNIHOTO
Ha3HAYCHUS,
HaHOMATEPHAJIOB U
HAHOCUCTEM

ITK-3 Cnocoben
UCTIOJIb30BaTh HA
NpaKTUKE 3HAHHUS O
TPaIUIIMOHHBIX U HOBBIX
TEXHOJOTUIECKUX
nporeccax,
pa3pabaTbIBaTh
PEKOMEHIALIUH 110

IIK-3.1. 3naer
TPaIUIIUOHHBIC U HOBEIC
TEXHOJIOTHYECKHE
MPOIECCHI TOTYYCHUS U
Moau(pUKAITII
MaTepHaJIoB C IEIbIO
MTOBBIIICHUS UX
KOHKYPEHTOCTIOCOOHOCTH

[TpodeccuonanbHbIN CTaHIAPT
26.001 «Cneunanuct no
00€eCreYeHNnI0 KOMIJIEKCHOTO
KOHTPOJIS MPOU3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepUajIoBy,
YTBEPKIACHHBIN [TPUKAZOM
MuHUCTEPCTBA TPYJa U COMAIIBHOU
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PCHICHUIO TTIOCTABJICHHBIX
3a1a4 C UCIIOJb30BaHHUEM

0as JIAHHBIX u
JUTEPaTypPHBIX
HUCTOYHUKOB;

- ydactue B pabore
TPYNITBI  CIIEIUAINCTOB
npu BBITIOJTHEHUH
IKCIIEPUMEHTOB,
MIPOBE/ICHUIO PacyeToOB U
o0paboTke ux
pE3yJIbTaTOB 1o
CO3JIaHHMIO,
UCCIICIOBAaHHIO u
BBIOOPY
HAaHOMATEPHAJIOB u
HAHOCHUCTEM, OIICHKE
IKCILTyaTaIMOHHBIX
XapaKTEPUCTHK c
MIOMOILIBIO
KOMIUIEKCHOTO ~ aHalln3a
CTPYKTYpbl H  (pu3HKO-
MEXaHHYECKHUX,
KOPPO3UOHHBIX U JIPYTUX
CBOWCTB, YCTOMYMBOCTHU
K BHEIITHUM
BO3JCHUCTBHSIM,

cOop Hay4IHO-
TEXHUYECKOU
uHpOpMAIUU IO
TEMaTHKe

OKCIICPUMCHTOB IJIA

HEOPraHUYECKOMN
(METaIITUYECKUX U
HEMETAJUIMYECKUX) U
OpraHUYEeCKOM
(TOTMMEPHBIX,
YTIAEPOAHBIX) IPUPOIBI,
TBEP/bIE, KUIKUE,
rejeo0pasHeIe,
a’PO30JIbHBIE, BKITFOYAS
HAHOIUJICHKU U
HAHOCTPYKTYPHUPOBAHHBIC
MOKPBITHS;

- MPOIIECCHl  TOJTYYCHUS,
00paboTKu u
MoaudUKaIII
HaHOMAaTEpHAJIOB,
BKITIOYast
HAaHOCTPYKTYpHbBIE
IUICHKH W TIOKPBITHS,
nosry(pabpukaros,
3aroTOBOK  JeTajled |
W3JIeIUA Ha WX OCHOBE, a
TaK)Ke TEXHOJIOTHYECKHE
IOPOLECChl C  y4acTUEeM
HAHOCTPYKTYPHUPOBAHHBIX
cpen;

- HOPMaTHUBHO-
TEeXHUYECKas
JIOKYMEHTAIus 1
CHUCTEMBI CepTU(PUKAIIHI
HAHOMATEPHAJIOB U
W31 Ha UX OCHOBE,

COCTaBY, TEXHOJIOTHH
HPOU3BOJICTBA U
crioco6am 00paboTKH
KOHCTPYKIIHOHHBIX,
(GYHKIMOHATBHBIX,
KOMIIO3UIIMOHHBIX H
WHBIX MaTepUaJIOB C
1ETIbIO TIOBBIILICHUS UX
KOHKYPEHTOCTIOCOOHOCTH

IIK-3.2. Ymeer
HCTIONIb30BATh HA
NPaKTUKE 3HAHUS O
TPaAUIIMOHHBIX ¥ HOBBIX
TEXHOJIOTUIECKUX
nporeccax NOJIy4eHHs U
00paboTku
KOHCTPYKIIMOHHBIX,
(YHKINOHATBHBIX,
KOMITO3HIIMOHHBIX U HHBIX
MaTepHaoB

ITK-3.3. Bnaneer
METOJIaMH TIOJTy4eHHS U
aHanu3a HHQOpPMAIUH 110
COCTaBY, TEXHOJIOTUH
IPOM3BOJICTBA U CIIOCO0aM
00paboTKu
KOHCTPYKIMOHHBIX,
(GyHKIIMOHATIbHBIX,
KOMITO3HIIMOHHBIX U HHBIX
MaTepUaJioB C LEJIbI0
HOBBILICHUS UX
KOHKYPEHTOCIIOCOOHOCTH

3amuTsl Pocculickon denepanuu ot
07.09.2015 Ne 589H.

A: KOHTpOJb COOTBETCTBUS CHIPHS,
noty(pabpukaToB ¥ TOTOBOM
POIYKINH MPOU3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepUaIoB
TEXHUYECKHUM YCIIOBUSIM U
cTa”zapTam (ypoBEHb
KBaTH(pUKAIIH — 6)

B: KoHTpons kauecTBa MpoIyKIuu
U TEXHUYECKOM TOKYMEHTAIUU 10
MIPOU3BOJICTBY
HAaHOCTPYKTYPHUPOBAHHBIX
KOMTIO3UIIMOHHBIX MaTepUaIoB
(YypoBeHb KBaNM(pUKAIIH — 6)
[IpodeccronanbHbIil cTangapT
40.104 «Cnenuanuct 1o
U3MEPEHUIO TapaMeTPOB U
Moau(HUKAIIIU CBOMCTB
HAHOMATEPHAJIOB M HAHOCTPYKTYP»,
YTBEP>KACHHBIN MPUKA30M
MuHucTepeTBa Tpy1a U COLUAIBHOU
3amuThl Poccuiickoit @eaepanuu ot
«7» centabps 2015 r. Ne 593H.

C: CoBepIiieHCTBOBaHUE MPOIECCOB
U3MEPECHUN apaMeTpoB U
Moau(UKAIIIU CBOMCTB
HAHOMATEPHAJIOB U HAHOCTPYKTYP
(YypoBeHb KBaM(pUKAIIH — 6)
AHanu3 omnbiTa
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COCTaBJICHUs 0030POB,
OTYETOB M HAYYHBIX
nyOnuKanui, ygactue B
COCTaBJICHUH OTYETOB IO

MPOTOKOJIBI X0/1a U
pe3ynbTaToB
HKCIIEPUMEHTOB,
JOKYMEHTaIus 110

BBITIOTHEHHOMY TEXHUKE 0€30IIaCHOCTH U
3aaHUIO. 0€30I1aCHOCTH
JKU3HEIEITEILHOCTH.
acTie B paore |~ BSC Buzbl | IIK-6 Criocoben ITK-6.1. 3HaeT HOpMBI [IpodeccuonanpHblil cCTaHAAPT
- JaCcTHE B T
y p HCCIICIOBATEIBLCKOTO, AKCIUTyaTUPOBATh TEXHUKHU O€30I1aCHOCTH U 26.001 «Cnenmanuct 1mo
TPyNMbl  CICHATHCTOB
R KOHTPOJIBHOTO U | TEXHOJIOTHYECKOE U TpeOOBaHUS IKOJIOTUU NIPU | 00ECTICUCHUIO KOMIUIEKCHOTO
pu BBIII
BII:C . eHTO HCIBITATEILHOTO aHAJTUTHYECKOE JKCIUTyaTaluu KOHTPOJISI POU3BOICTBA
IIEPUMEHTOB
P ’ o0opyIoBaHus, o0opyoBaHue, TEXHOJIOTHYECKOTO U HAHOCTPYKTYPHUPOBAHHBIX
MIPOBEACHUIO PACUETOB H N
06paboTKe X aHAJUTUYECKOH MpeaHa3HauYeHHOE IS aHAJIUTUYECKOTO KOMITO3HUIIMOHHBIX MaTEPUAJIOBY,
eE o o anmaparyphl, aHallu3a ChIPbS, o0opyoBaHus, YTBEPKIACHHBIN TPUKA30M
JILTAaTOB IT .
Ic)osya © KOMIThIOTEPHOE nory pabpukaToB u MpeTHA3HAYEHHOTO IS MuHucTepcTBa TPyIa U COIMAIBHON
HUA N N
a ’ POrpaMMHOE TOTOBOM MPOTYyKITUU aHaJIM3a ChIPbS, 3amuThl Poccuiickoit deneparuu ot
HCCIIEIOBAHUIO 51
60 obecrieueHue JUISL | TIPOM3BOJICTBA nosry(pabpuKaToB u 07.09.2015 Ne 589H.
BEI .
. opz coHATO 00paboTKH pe3yNbTATOB U | HAHOCTPYKTYPUPOBAHHBIX | TOTOBOM MPOTYKITUN A: KOHTpOJb COOTBETCTBUS CHIPHS,
HaHOMAaTEePHAJIOB u .
AHOCHE E OLCHKe aHaan3a MOJTYYEHHBIX | MaTepUajoB, B MIPOU3BOJICTBA nory(pabpukaToB ¥ TOTOBOM
HAHOCUCTEM H
’ B JAHHBIX, MOJEIUPOBAHUS | COOTBETCTBUU C HOPMAMH | HAHOCTPYKTYPUPOBAHHBIX | MPOIYKIIMU MPOU3BOACTBA
AKCIUTyaTaIMOHHBIX

mponccCcoB  CHMHTE3a U

TEXHUKHU O€30IIaCHOCTHU U

MaTepHaJioB

HAaHOCTPYKTYPHUPOBAHHBIX
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XapaKTEPUCTUK C
MTOMOUIBIO
KOMIUIEKCHOTO — aHajln3a
CTPYKTYpbl W  (pu3UKO-
MEXaHUYECKUX,
KOPPO3UOHHBIX U IPYTHX
CBOMCTB, YCTOWYUBOCTHU
K BHEIITHUM
BO3JCHUCTBUSM,;

— ydactue B
MIPOU3BOJICTBE
HaHOMAaTepHaJloB "
HAHOCHCTEM c
3aJJaHHBIMU
TEXHOJIOTHYECKUMH |
($YHKIMOHATLHBIMU
CBOMCTBaMH,
IIPOEKTUPOBAHUU

BBICOKOTEXHOJIOTUYHBIX
IPOLECCOB B COCTaBe
NEPBUYHOIO  MPOEKTHO-
TEXHOJIOTUYECKOI0 WM
HCCIIEI0BATEIBCKOTO
MIO/Ipa3EeIICHNUS;
KOHTPOJIb Ka4ecTBa
BBIITYCKaeMOU
POAYKLUH.

(UBUKO-XMMHYECKUX
CBOICTB
HAHOMATEPHAJIOB;

- TIPOIECCHl  TOJYYEHUS,
00paboTku u
Moau(pUKAITII
HAHOMATEPHAJIOB,
BKJIFOYas
HAHOCTPYKTYpHBIC
IJICHKH W TOKPBITHSA,
noiy}abpukaros,
3arOTOBOK  JeTajlell U
U3JIeIUi Ha UX OCHOBE, a
TaK)Ke TEXHOIOTMYCSCKHUE
MPOIECChl C  y4acTUEM
HaHOCTPYKTYPHUPOBAHHBIX
cpen;

- HOPMaTHUBHO-
TEXHHYECKast
JTOKyMEHTaIUs 1
CHCTEMBI CepTUPHUKAIIIH
HaHOMAaTEPHAJIOB U
W3S Ha X OCHOBE,
MIPOTOKOJIBI X012 U
pe3yNbTaToOB
AKCTICPUMEHTOB,
JIOKYMEHTAITUSI TI0
TEXHUKEe 0€30I1aCHOCTH U
0e30ImacHOCTH
JKM3HEEITEILHOCTH.

TpeOOBaHUSMU IKOJIOTUU

IIK-6.2. YMmeer
MIPUMEHSATH Ha MPAKTHKE
HOPMBI U TIpaBUIIa
TEXHUKHU 0€30I1aCHOCTH
MIPH SKCITyaTaluu
TEXHOJIOTHYECKOTO U
AHAJINTHYECKOIO
obopynoBaHus,
peIHA3HAYECHHOTO IS
aHajm3a ChIpbs,
noiy}abpukaros u
TOTOBOM MPOAYKIIUU
MIPOU3BOJICTBA
HaHOCTPYKTYPHUPOBAHHBIX
MaTepUajoB

ITIK-6.3. Bnaneet
HaBbIKaMU 0€3011aCHOM
JKCILTyaTaluu
TEXHOJIOTHYECKOTO U
AQHAIUTUYECKOTO
o0opyoBaHus,
peHa3HauYeHHOTO IS
aHaJIM3a ChIPbS,
nosry(pabpuKaToB u
TOTOBOM MPOAYKIIUHU
IIPOU3BOJICTBA
HAHOCTPYKTYPHUPOBAHHBIX
MaTepuasoB

KOMIIO3UIIMOHHBIX MaTepUaIoB
TEXHUYECKHUM YCIIOBUSIM U
cTa”zapTam (ypoBEHb
KBaTH(pUKAIIH — 6)

B: KoHTpons kauecTBa MpoIyKIuu
U TEXHUYECKOM TOKYMEHTaIUU 10
MIPOU3BOJICTBY
HAaHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepUaIoB
(YypoBeHb KBaNM (UK — 6)
[IpodeccronanbHbIil cTaHgAPT
40.104 «Cnenuanuct 1o
U3MEPEHUIO TapaMeTPOB U
Moau(UKAIIIU CBOMCTB
HAHOMATEPHAJIOB M HAHOCTPYKTYP»,
YTBEP>KACHHBIN MPUKA30M
MuHucTepeTBa Tpy1a U COLUAIBHOU
3amuThl Poccuiickoit @eaepanuu ot
«7» centabps 2015 r. Ne 593H.

C: CoBepIiiieHCTBOBaHUE MPOIECCOB
U3MEPECHUI apaMeTpoB U
Moau(HUKAIIIU CBONCTB
HAHOMATEPHAJIOB U HAHOCTPYKTYP
(ypoBeHB KBaNM(pUKAIIH — 6)
AHanu3 omnbiTa
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5 AHHOTALIUU PABOUYUX ITPOI'PAMM JAUCHUIIJINH, IPAKTUK U TUA
5.1 JIlucuMmIMHbI 00513aTeJIbHON YacTH

AHHOTaUUsA padoyeil MPOrpaMmMbl JUCUUIIIMHBI
«HOCTPaHHBIH A3BIK»

1. Hear aUCHMIUIMHBI — TpHOOpeTeHHE oOydJaroumMucs oO0IIeH, KOMMYHUKATHBHOW |
npodecCHOHATBLHON KOMIIETEHIIUH, YPOBEHb KOTOPHIX Ha OTAEIBHBIX ATAaxX S3bIKOBOM MOATOTOBKH
MO3BOJIIET KCMOJb30BaTh WHOCTPAHHBIA S3bIK MPAKTUYECKH Kak B  MpoQeccHOHAIbHON
(TpOU3BOICTBEHHOM M HAYYHOU) NEATEIILHOCTH, TaK U JJIs eJield caMo0oOpa3oBaHusl.
2. B pe3yabTaTe n3yuyeHust JUCUMILIMHBI 00y4AIOIIMIACH 10JIKEH:
Obnadamp cleayOUMA KOMIIETEHIIMAMU U UHAUKATOPAMH UX TOCTUKECHUS.
YK-4.1; YK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9
3uams:
- OCHOBHBIE€ CIOCOOBI COYETAEMOCTH JIEKCHUECKUX E€IMHUIl U OCHOBHBIE CJIOBOOOpa30BaTENIbHbBIE
MOJIENH;
- PyCCKHE€ SKBHUBAJCHTHl OCHOBHBIX CJIOB M BBIPAKEHUH peud B MPOLECCe MEKINYHOCTHOTO U
MEXKYJIBTYPHOTO B3aMMOJICHCTBHS;
- OCHOBHBIE IIPUEMBI U METO/IbI pedeprUpOBaHUS U AHHOTUPOBAHUS JINTEPATYPHI;
- TIACCUBHYIO M aKTHBHYIO JIEKCHUKY, B TOM 4YHCJIe OOIIEHAYYHYIO M CIEHUAIbHYI0 TEPMHHOJIOTHIO,
HEOOXOUMYIO JIIsl paOOThI HaJl TUIIOBBIMHU TEKCTAMU;
- MpueMBbI PabOTHI C OPUTUHATHLHON JIUTEPATYPON HA HHOCTPAHHOM SI3BIKE.
Ymemy:
- paboTaTh C OPUTHHAIBHOM JTUTEPATYyPOl HA HHOCTPAHHOM S3BIKE;
- paboTath CO cI0BapeM;
- BECTU MEPENUCKYy Ha HU3y4aeMOM SI3BIKE C LEJIbI0 MEXJIMYHOCTHOIO M MEXKYJBTYpPHOTO
B3aUMOCHUCTBHS;
- BECTH pEUYEBYIO JESATEIbHOCTh MPUMEHHUTEIbHO K cdepe OBITOBOI M mpodeccuoHaNbHOM
KOMMYHHKAIIH.
Bnademu:
- UHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEKIMYHOCTHOTO U MEXKYJIbTYPHOTO OOILEHUS, HaBbIKAMU U
YMEHUSIMU PEYEBOM JESATETBbHOCTH MPUMEHHUTEIBHO K cdepe OBITOBOH M mpodecCHOHATBHON
KOMMYHHKAIIH, OCHOBaMHU MyOJIUYHON peyun;
- OCHOBaMH pe(epupoBaHMs U aHHOTHPOBAHUS JINTEPATYPHI HA N3y4aeMOM HHOCTPAHHOM SI3bIKE.
3. Kpartkoe cogep:xanue TUCUMIIIMHBI
Paznen 1. 'pammarnueckue u JIEKCHUECKHUE TPYAHOCTH U3y4aeMOT0 SI3bIKa.
1.1 CuopspkeHne W M3MEHEHHE TJIaroja-cBs3KM B (popMax HACTOSIIEro BpeMeHU. BupoBpeMeHHbIS
¢opmbl riarosoB. OOpa3oBaHue ¢GOpM MPOCTHIX, MPOJOJDKEHHBIX, NMEPPEKTHBIX U TNepPPEeKTHO-
IPOJOKEHHBIX BpEMEH TIJarojia. BompocuTenbHble MPEUIOKEHUS] B PA3IUYHBIX BpEMEHaX.
OO0pa3oBaHue OTpUIATENBHBIX ()OPM TJIarojia B pa3TUYHBIX BpeMEHaX.
1.3 OGpa3oBaHue NPOCTHIX, NPOIOHKEHHBIX, MEPHEKTHBIX BPEMEH TJarojibHbBIX G(opM U
ynorpebnenue Gopm ctpamatenbHoro 3anora.l.4. BugoBpemennasie Gpopmel riaaroioB. O0pazoBaHue
MPOCTHIX, MPOAOKEHHBIX, MEPPEKTHBIX U MEPPEKTHO-MPOJOIKEHHBIX BpeMeH. BompocurenbHbie
MPEIUIOKEHHUS B pa3INYHbIX BpeMeHaxX. OOpa3oBaHUe OTPULIATEIBHBIX (JOPM TJAroia B Pa3InyHBIX
BpPEMEHAX.
1.4 Tlpuuactus. [IpuuacTus HacTOAIIETO U MpoIeAnero BpeMenu. [lepdexTapie GopmMbl TPUIACTHSL.
MecTo npuyacTuii B peayioKeHuu. AOCOTIOTHBIN TPUYACTHBIN 000POT.
1.5 Nudunutus. @opmbl uHpuHUTHBA. [IponomkeHHbld U nephekTHbId WHOUHUTUB. DyHKIUH
nHpuHUTHBA B TpemnoxkeHur. OOpazoBaHue W ynoTpeOiaeHue WHOUHUTHBHBIX OOOPOTOB THIIA
«CIIO’KHOE MOJIEKAILEE» U «CII0KHOE I0IIOJTHEHUEY.
1.6 Monanbsubie Tiaroisl. CTpykTypa npenioxenus. [IpuHnummbl cioBooOpa3oBanusi. CokpaiieHus
(a00peBuatypnl). O6o3HaueHne AaThl [IpaBuia YTEHHS] XUMHUYECKHX DJIEMEHTOB, 00O3HAYCHUU H



GbopMysT HEOPraHMYECKHX COCIWHCHHH W YpPaBHEHUM XHUMHYECKUX peakumid. [lpaBuna yreHus
eauHul u3Mepenus. [Ipapuiia YTeHUs HAMMEHOBAHUM OCHOBHBIX OPraHUYECKUX COCMHEHUM.

Pa3nen 2. PazBuTre HABBIKOB UTEHHS] TEMATHUYECKUX TEKCTOB.

2.1 YteHue TEeKCTOB MO TEMaM:

2.1.1. Beenenue B crieniiaabHOCTE

2.1.2. I.. Mennenees

2.1.3. PXTY um. JI.11. Menpaeneera

2.1.4. Hayka 1 Hay4HbIE METO/Ibl, HAyYHbIE CTATbU

2.1.5. CoBpemMeHHbIEC HHKEHEPHBIE TEXHOJOT MU

2.1.6. Xummnueckoe npeanpusaTie

2.1.7. Xwumunueckas maboparopusi. TexHuka Oe3omacHocTH B Jjabopatopuu. HWM3mepeHuss B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymayiero.

2.1.9. buorexnonorusa @apMaleBTUIECKUE IPOU3BOACTBA.

2.1.10. 3enenas xumus. [IpobaeMbI 3KOJIOTHH.

2.2 Ilonstne o Buumax urteHus. IIpocMoTpoBoe uTeHME Ha mpuMepax TEKCTOoB o xumuu, .M.
Mengeneese, PXTY um, /.M. Menneneena.

AKTUBU3AIUS JIEKCUKU MPOYUTAHHBIX TEKCTOB.

2.3 Mzyuaroiiee YTeHUE HAYYHBIX U HAYYHO-TIOMYJISIPHBIX TEKCTOB 110 BHIOPAaHHOM CTICIIMATBbHOCTH Ha
npumepe TekcToB: «Hayka um HaydHble METOABD», «XHUMHYECKOE Mpennpusitue», «CoOBpeMEHHBIE
MH)XEHEPHBIE TEXHOJOTHM», «XuMHuueckas jgaboparopus. TexHuka Oe30macHOCTH B JabOpaTOpUU.
N3mepenust B xumuueckoi maboparopumny», «Xumus Oyaymero. CoBpeMeHHbIC TCHICHIIUN Pa3BUTHUS
Haykn», «buorexnomorus. ®apmareBTUYECKHE MPOM3BOJCTBA», «3elieHass XuMmus. [IpoOiemsr
HKOJIOTUNY.

Jlekcuueckne OCOOEHHOCTHM TEKCTOB HAyYHO-TEXHHYECKOW HaMpaBIEHHOCTU. TepMUHOJIOTHS
Hay4YHO-TEXHUYECKOU JIUTEpaTyphbl HA U3y4aEMOM SI3bIKE.

Paznen 3. [IpakTuka ycTHON pedn

3.1 IlpakTuka yCTHOH peuH MO TEMaM:

3.1.1. «I"'oBopum o cebe, 0 cBoel Oymyrieit mpodeccuny,

3.1.2. «Moii yHUBEpCUTETY,

3.1.3. «YHUBEpPCUTETCKHI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHonoru4ueckas peus 1Mo TeMe «o cebe u o Oyaymieit mpodeccun». Jlekcuueckne 0COOEHHOCTH
MOHOJIOTHYECKOHN peyH.

3.3 PeueBoil 3THMKET MOBCEAHEBHOro OOIICHUS (3HAKOMCTBO, MPEICTABICHHE, YCTAaHOBJICHUE H
NoJIIepyKaHue KOHTAaKTa, 3alpoc U cooluieHre nHpopMaum, No0yxJIeHie K JeHCTBHUIO, BHIPAKEHUE
pOCHOBI, COTTIACHS).

Oco0EHHOCTH TUAJIOTUYECKON PeuH 0 MPOUICHHBIM TEMaM.

Paznen 4. OcoOeHHOCTH SI3bIKA CHICIIHATEHOCTH

['pammaTHyUeckue TPYJHOCTH S3bIKA CHEIIUAIBHOCTH:

4.1. 'paMmaTryecKe U JIGKCUYECKUE TPYIHOCTH SI3bIKA CTICIIMAIBHOCTH:

Paznuunpie BapraHTHI MIEPEBO/Ia MPUYACTUNA HA PYCCKUM sA3bIK. [IpudyacTHBIe 000POTHI U IPHEMBI UX
IIEPEBO/IA HA PYCCKUU SI3BIK.

4.2. CocnararenpHoe HakJIOHeHHE. DOpPMBI COCIIaraTeJIbHOTO HAKJIOHEHHS B HM3y4aeMOM S3BIKE.
MopanbHbl€ TIArobl U UX UCMOJIb30BAHUE B MPEUIOKEHUAX B COCIArareIbHOM HAKJIOHEHHH. THUIIBI
YCIIOBHBIX MpeUIoKeHn. BapuaHTbl mepeBoja MpensiokKeHWil B cociiaraTelIbHOM HaKJIOHEHUH U
YCIIOBHBIX TpeuiokeHnit. [Topsaok cioB B mpeayioxkeHnn. IM(paTudecKue KOHCTPYKITHH.

4.3. N3yueHue mpaBwi mepeBoaa pasiIuyHbIX (GopM MHPUHWUTHBA W WHOUHUTHUBHBIX O0OOPOTOB Ha
PYCCKUU A3BIK.

4.4 Nzyyaroniee YTeHUE TEKCTOB M0 TEMATHKE:

1) «JIaGoparopus»
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2) «MI3MepeHnst B XUMHUYECKOM J1ab0paTOpHm».

CrunucTuueckue OCOOCHHOCTH CHEUMANbHOM HAyYHO-TEXHHUYECKOW JuTepaTypbl. OpraHuzarms
paboThl co cnenuanbHbBIMU cioBapsMu. [loHsaTue o pedepupoBaHUU U AaHHOTHPOBAHUHM TEKCTOB MO
cnenuanbHOCTU. [lorck HOBOI MH(pOpMaLKU MPH padOTe ¢ TEKCTAMM M3 NMEPUOANYESCKUX U3JIAaHUNA U
MoOHOTpaduid, THCTPYKITUH, TPOCIIEKTOB M CIIPABOYHOM JIUTEPATYPHI 10 pacCCMaTPUBAEMOM TEMaTHKE.
4. O0beM y4eOHOI U CHUNIMHBI

Cemectp Cemectp
Bcero " 2 3 1
Bug yueGHOi paGoTsI CeMECTp CEMECTp CEMECTp ceMecTp
3E Axan. 3E Axan. 3E Axan. 3E Axan. 3F Axan.
q. q. q. q. q.

Oomas TPYA0EMKOCTh

9,0 | 324,0 | 2,0 72,0 2,0 | 72,0 2,0 | 72,0 3,0 | 108,0
JMUCIUILIHHEBI

KonrakTHass pabGora -

3,6 (129,0 | 0,9 | 32,0 0,9 | 32,0 0,9 | 32,0 0,9 | 32,0
ayIMTOPHbIE 3aHATHSA:

[Tpaktuueckue 3anstus (I13) | 3,6 | 128,0 | 0,9 | 32,0 0,9 |32,0 0,9 |32,0 0,9 32,0

CamocrositesqbHast padora | 4,4 | 160 1,1 | 40 1,1 | 40 1,1 | 40 1,1 | 40,0

KouraktHas

0,6 0,2 0,2 0,2
camocTosiTenbHas paboTa
4,4 1,1 1,1 1,1 1,1
CaMocToATEPHOE HU3yYEHUE 159.4 39.8 39.8 39.8 40,0
pa3zenoB JUCIUILINHBI
Buasbl koHTpOJIA:
Bua koutpous u3z YII + + +
JK3aMeH 1,0 | 36,0 - - - - - - 1,0 | 36,0
KoHnrtakTHas pabora — 0.4 i i i 0.4
IPOMEXKYTOYHAs arrecTanus | 1,0 | - - - 1,07
[ToaroroBka K 3K3amMeHy. 35,6 - - - 35,6
Bua uToroBoro KOHTpoOJIA: 3ader 3ader 3auer IK3aMeH
Cemectp Cemectp
Bcero 1 > 3 1
Bux yaeBioii paGoTsI ceMecTp ceMecTp cemecTp ceMecTp
3E Actp. 3F Actp. 3F Actp. 3E Actp. 3E Actp.
q. 9. 9. q. 4.

OO0mass  TPyAOEMKOCTh
JTUCIMIIINHBI

9 243 2 54,0 |2 54 2 54 3 81

KonTakTHas pabora —

3,58 196,75 | 0,89 | 24 0,89 | 24 0,89 | 24 0,89 | 24
ay/IMTOPHbIE 3aHATHUS:

[IpakTrueckue 3aHATHA

(113) 3,6 |96 0,89 | 24 0,89 | 24 0,89 | 24 0,89 | 24
CamocTosiTeJILHAS 44 |120 1,11 |30 1,11 30 1,11 |30 1,11 | 30,0
padora

KonTtakrHas 44 10,45 1,11 0,15 1,11 | 0,15 1,11 | 0,15 1,11
CaMOCTOATCIIbHAsA
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pabota

CaMoCTOSTEIIBHOS
M3y4YCHHUE paszaenoB 119,55 29,85 29,85 29,85 30,0
JHUCIHATLIHHEI

Buabl koHTpOJIA:

Buna xonrpous u3 YII + + +

IK3aMeH 1,00 | 27,00 |- - - - - - 1,00 | 27,00

KonrakTHass pabora —
IIPOMEXYTOYHAs 0,30 - - - 0,30
aTTecTanus 1,00 - - - 1,00

IToxroroska K 26,70 _ - - 26,70
IK3aMEHY.

Bun HTOr0BOI0
KOHTPOJIA:

3auer 3auer 3auer IK3aMeH

AHHOTaUUsA padoyeil MPOrpaMmMbl JUCUHUIIIMHBI
«Hcropus Poccun»

1 Heap pucuuniauHbl — GOPMUPOBAHKE Y CTYJEHTOB LIEJIOCTHOTO MPECTABICHUS 00 HCTOPUIECKOM
npouwuiom Poccun, ee Mecte BO BCEMUPHO-UCTOPUYECKOM POLIECCe.
2 B pe3yJbTate H3y4YeHUs JUCUMILIMHBI 00YUAKOIIMIACS T0JIKEH:
Obradamye ClenyrOIMUMHA KOMIETSHIMSIMU U UHIUKATOPAMU UX JOCTUKCHHUS
VK-5.1, VK-5.2, VK-5.3, VK-5.6, VK-5.7, VK-5.11, VK-5.12, VK-5.13.
3namo:
— OCHOBHBIE HaIPaBIICHUS, TPOOJIEMBI U METO/IbI HICTOPUUECKON HAYKHU;
— OCHOBHBIC JTambl M KIIOYEBBIE COOBITHUS UCTOPUM Poccuu M Mupa; OCOOCHHOCTH Pa3BUTHSA
POCCHICKOTO TOCYIapCTBA, BBIIAIOIINXCS IeATeNIel OTEUeCTBEHHOW U BCEOOIIEH NCTOPHUH.
Ymems:
— COOTHOCUTH OOIIMe HMCTOPUYECKUE MPOLECCHl U OTHENbHbIE (DaKThl; BBISBIATH CYIIECTBEHHBIE
YepThl UCTOPUYECKHUX TMPOIECCOB, SBICHUH M COOBITUH; aHATU3UPOBATH COLUATHLHO-3HAYUMBIC
poOJIEeMBI;
— (opmynupoBaTh W apryMEHTHUPOBAHO OTCTAaWBaTh COOCTBEHHYIO TIO3HIIMIO [0 Pa3IMYHBIM
nmpoOeMaM UCTOPHH.
Braoemy:
— TMpeACTaBICHUSIMU 00 UCTOPUH KaK HayKe, €€ MECTE B CUCTEME T'YMaHUTAPHOTO 3HAHMUS;
— IPEJCTABICHUAMU 00 OCHOBHBIX 3Tanax B UCTOPUH YEJIOBEUECTBA U UX XPOHOJIOTHH;
— KaTeropuaJibHO-MOHITUIHBIM aNapaToM U3y4yaeMou THUCIMUILIUHBL;
— HaBBIKAMH aHaJIN3a UCTOPHUUECKUX UCTOYHUKOB.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Paznen 1. HUcropuss B cucreMe COUMAJIbHO-TYMAHHUTAPHBIX HayK. OCHOBBI MeETOI0JIOTHU
HcTOpuYeckoii Hayku. OCO0€HHOCTH CTAHOBJIEHUS TrocyaapcTBeHHOcTH B Poccum 1o
CPAaBHEHHIO C eBPONENiCKUMH PAHHECPEIHEBEKOBBIMH IOCyIapCTBAMM.

Mecto uctopun B cucreme Hayk. IIpeamer wucropuueckod Hayku. Ponap Teopun B TO3HAHUU
nponwioro. CymHOCTb, (GOpMbI, (YHKIMHM HCTOPUYECKOTO 3HaHUA. [loHATHE HMCTOPUUECKOTO
UCTOYHMKA, KiIaccu(UKalNUg UCTOPHUECKUX UCTOUHUKOB. Mcropus Poccun — HeoThemiieMasi 4yacTh
BCEMUPHON UCTOPHUH; 00I1Iee M 0COOEHHOE B UCTOPUIECKOM PA3BUTHUH.
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Antponorene3. Heomutuueckas peBomorusa. CoruanbHbld CTpod. PasznokeHne mnepBOOBITHOM
oOmuuel. uunmzammu Jlpesnero Bocroka. I'ocymapctBa antuunoctH. Hapoasl u apeBHeiimne
rocynapctBa Ha Tepputopur Poccun. OTHorenes cnassin. Benukoe Ilepecenenne naponos B III-1V
BB.

TpanumnronHbie GOPMBI COIMATBLHON OpPTraHM3aIlMU €BPOICUCKUX HApOJIOB B JIOTOCYAAPCTBEHHBIN
nepuol. Bo3HUKHOBEHHE paHHECPEIHEBEKOBOM rOCYJapCTBEHHOCTH B EBporie.

OTHOKYJIBTYPHBIE WM COLMAJIBHO-NIOJIUNTUYECKHE  MPOLECCHl  CTAHOBIEHUS  POCCHUHCKOU
rocypapctBeHHoctu. Hauano poccuiickoit rocynapcrBeHHocTu. Kuesckas Pycb. Ilpunsarue
xpuctuancTtBa. Pycckue 3emnu B XII — XIII BB. MoHTro0J10-TaTapckoe HamecTBue Ha Pych. DkcnaHcus
B 3alaJHble U CEBEpO-3alaJHble pycCKHe 3eMiM. Beinkoe KHsKeCTBO JMTOBCKOoe M Pycckoe
roCyJapcTBo.

MecTo cpeqHEBEKOBbSI BO BCEMUPHO-UCTOPUUYECKOM Ipouecce. CkilaJplBaHNE OCHOB HAallMOHAJIBHBIX
rocymapcte B 3amagHoi EBpore. OOpazoBanme Poccmiickoro rocyaapcTBa, €ro HCTOPHYECKOE
3HAUEHHUE.

Poccus B XVI B. - XVII BB. ¥V wucrokoB HoBoro Bpemenn. OCOOEHHOCTH COCJIOBHO-
npezacraButenbHoi MoHapxuu B EBpome m Poccun. Hawamo XVII Beka — smoxa BceoOmiero
eBporeickoro kpusuca. CHHXpOHHOCTh KPU3UCHBIX CUTYAIMI B pa3HbIX cTpaHax. « CMyTHOE BpeMsD)
B Poccum.

['enesuc kanutasmsma. Ero ¢gopmer u cocymectBoBanue ¢ sneMeHTamMu (peoganuzma. OcoOeHHOCTH
pa3nuyHbIX pernoHoB EBpombl. @opmupoBaHue MHUPOBOro phiHKA. llogbeM MmaHydakTypHOTrO
pou3BOACTBA. POPMUPOBAHUE BHYTPEHHUX PHIHKOB.

I'enesuc camopepkaBus B Poccun. «BTtopoe u3ganue» kpenoctHuuectBa — CoOOpHOE yiOKeHHE
1649 r. u ropuardeckoe ohopMIICHHE KPETOCTHOTO MpaBa. CeKysipru3aiiusi PyCCKOM KyJIbTYPBI.

Pasznean 2. Or HoBoro k HoBelimemy Bpemenn. Poccuiickas umnepusi B XVIII- nayane XX B.
Poccuiickoe rocynapctso B XVIII Beke — Beke MonepHU3anuu U npocsemienus. Pegopmer Ilerpa I
KaK TiepBas TMOMBbITKA MOJACPHU3AIMK CTpaHbl, €€ ocoOeHHocTH. DopmupoBanue Poccuiickoii
uMmiiepud. OCHOBHBIE HANpPABJICHUS «EBPOIEU3AIMN» CTPAHbl. DBOIIOLHUS COLUATIBHON CTPYKTYpPBI
obmectna. JlanpHelee pacimupenue rpanull Poccuiickoil uMmnepun.

Wnetinble u counanbHO-nouTHYecKre UcToku [IpocBemienus. OCHOBHBIE YePThl MPOCBETUTEIBCKOM
UJECOJIOTMM: YEJIOBEK M TOCYJIapCTBO, «ECTECTBEHHOE IpaBo», d3TWKa. Mnues mnporpecca kak
TOCHOJICTBYIOIIEE TeUEHUE B OOLIECTBEHHOW MBICTH. POoccus B 3TIOXY MPOCBEIIEHHOTO a0COMI0TH3MA.
Poccus u EBpona B XVIII Beke. MI3MeHeHUs B MEKTyHapOHOM TOJI0KEeHUU Poccuiickoil uMnepuu.
Poccus B XIX cronetun. IIpombinmenssiii nepeBopot B EBpone u Poccun: olmiee nu ocobeHHoE.
Baxneiimue ycnoBus nepexoaa Poccumn k MHIyCTpUaibHOMY OOIIECTBY — PELICHUE KPECThIHCKOTO
BOIIPOCA U OrpPaHUYEHHUE caMojep:kaBus. JJIMTETBbHOCTh, HEMOCIEN0BATEIBHOCTh, LUKINYHOCTD
nporecca OypikyazHoro pedopmupoBanus. EBpomneiickas peomonmst 1848—1849 rr. Urorw,
3HAUEHUE, UCTOPUYECKUE TOCIIEICTBUS.

Ponbs cyOmekTuBHOrO (hakropa B mpeoposieHun otctaBaHusa. Pedopmbr XIX Beka, MX 3HAYCHHE.
O6mectBennbie nBmxeHus B XIX Beke.

Poccust u Mup Ha pyOeke BEKOB: HEPAaBHOMEPHOCTh M MPOTUBOPEUMUBOCTH pa3BUTHs. OOIIHMe UTOTU
POCCUICKON MOAECpHU3aLMHU K Hadainy XX Beka.

CooTHolieHre TmonuTUYeckux cuil B Poccum B Havane XX Beka. Hapacranume kpusuca
camoznepkaBus. IlepBas poccuiickas peBomtonus. OOpa3oBaHME TMOJNMTUYECKUX  TApTUH.
l'ocynmapctBennass ayma Hadajna XX BE€Ka KakK IEpPBbIA OMNBIT POCCHMCKOIO MapiiaMeHTapu3Ma.
CronsimuHckas arpapHas pedopma. IlepBas mupoBas BoitHa u yyactue B Hell Poccun. @eBpanbckast
peBosronust 1917r. 1 KOpeHHbIE U3MEHEHHUSI B TTOJIMTUYECKOM JKU3HU CTPAHBI.

Paznen 3. BcemmpHo-ucropuyecknii mpomecc U XX Bek. OT COBeTCKOro rocyaapcrBa K
coBpemeHHo# Poccuu.

®opMHUpPOBAHUE U CYIIHOCTh COBETCKOTO cTpos (1917-1991rr.). Mapkcu3sM Kak HJI€0JI0TrHYecKas
OCHOBa PEBOJIOIIMOHHBIX MpeoOpa3oBaHUN W poccuiickue peanuu. IloarotoBka u mobena
OxTs10peCKOr0 BOOpYkeHHOTO BoccTanus B Ilerporpazne. II Beepoccuiickuii cbe3n CoBeTOB U €ro
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pemieHusa. OKOHOMHYECKass M COLMalbHAs IMOJIUTUKA OOJNBIIEBUKOB. ['pakgaHckas BOiHa u
uHocTpanHast wuHTepBeHuus. Cynpba wu 3Hauenne HDIla. VYTBepxkiaeHHe OZHONAPTHIHOM
noymtrdeckoi cucteMbl. O6pazoBanne CCCP. Ilomutudeckass 6oprba B mapTHM U TOCYAApCTBE.
CCCP B roas! nepsbix natuneTok (koner 20-x rr. — 30-e rr.). @opMupoBaHuE peXUMa JTUUYHON
Bractu CTaJlMHA W KOMAaHIHO-aJMUHUCTPAaTUBHOM CHCTEMBl yIPABJICHUS TOCYJapCTBOM.
Toranurtapuszm B EBporie u CCCP: obuiee u ocobennoe. Buemnss nomuruka CCCP B 20-30-¢ 1T.
Hearenbnocts Komuntepna. CCCP Bo Bropoil MupoBoil u Benukoir OTeuecTBEHHOW BOMHE.
Pemraromuii Bxiag Coserckoro Coro3a B pasrpoMm (ammisma.

N3MeHeHne COOTHOLIEHHS CUJT B MUPE TTOCJIE BTOPOM MUPOBOM BOMHBI. Hauano «X0oJ0qHON BOMHBI».
«Jdoxkrpuna Tpymsna» wu «Ilman Mapmamnay. @opmupoBaHue OUMOISPHOTO  MUpA.
B3anmooTHOIIEHUST CO CTpaHamu «HapoAHOW neMmokpatum». Coszmganue CoBeTa >KOHOMHYECKOU
B3aumoniomonv. Koudmukr ¢ FOrocmaBueit. Opranmszamms CeBepoaTJaHTUYECKOTO JIOTOBOpa
(HATO). Co3panme Opranmzanmuun Bapmasckoro nmoroBopa. Boitha B Kopee. Tpynnoctn
nocineBoeHHoro passutus CCCP. VikecTodeHHE MOJUTUYECKOTO PEXKHMMA M HJIEO0JOTHYECKOTO
KoHTpoJis. [TonbITkn 00HOBNIEHUSs «TocyaapcTBeHHOTO conram3May. XX cbe3n KIICC u ocyxnenue
KynbTa TuaHOoCTH CranuHa. «OTTenensy B TyX0oBHOU chepe.

DxoHoMHu4Yeckue pedopmel cepearHbl 60-X TOI0B, MPUUUHBI MX He3aBepiieHHOCTH. «['ocymapcTBo
OonmaromenctBusi». IV u V Pecnybmuka Bo @panmuu. OOpasoBanme u Pazpurtue OPT.
«OxoHOMHUYECcKOoe uyno» SAmonun. Pacmanm  komoHuanbHOM  cucteMbl.  HeokoHcepBaTusm
Benuko6puranuu. Peitronomuka B CIIIA.

Hapactanue kpu3HWCHBIX SIBIIEHHH B COBETCKOM oOmiectBe B 70-¢ — cepeamne 80-x romoB. HoBas
Konctutynusa CCCP. Konuenmus «pa3suroro conuanusma». Buemnss nonuruka CCCP B konHe 60-
x Havasie 80-X IT.: OT pa3psAaKu K 00OCTPEHHIO MEXIYHAPOTHOW 0OCTAaHOBKH.

«IlepecTpoiika»: CyLIHOCTb, L€JIM, 3aJa4ud, OCHOBHbIE 3Tambl, pesynbrarel. Pacmag CCCP.
O6pazoBanue CHI'.

CraHOBJICHHE HOBO poccuiickoii rocyaapcTBeHHocTH (¢ 1991- o Hacrosiee Bpems). JInbepanbHas
KOHIICTIIINST POCCHMCKUX pedopM: TepeXxo]] K PBIHKY, (OPMHUPOBAHHE TPAXKAAHCKOTO OOIIECTBA H
npaBoBoro rocyaapctsa. «lllokoBas Tepamus» sKOHOMHYECKHX pedopMm B Hayasne 90-X TOMIOB.
Konctutynus Poccuiickoit @enepanuu 1993r. MexnannonanbHble oTHoOmIeHUs. [lomuThueckue
napTUM W OOILIECTBEHHBIE JBWXKEeHHMA Poccuum Ha coBpeMeHHOM odrtane. Poccuss Ha myTH
MoaepHu3anuu. Poccusi B cucTeMe MHPOBOM SKOHOMUKM M MEXAYHApOJHbIX cBsized. HoBble
TeONOJUTUYECKOE PEAIMU B MUPE U UX BIMSHUE HA BHELIHIOO NOIUTUKY Pocculickon denepanyu.

4 O0beM y4eOHOH JUCHUIINHBI.

O0beM TUCUMILTHHBI
Bun yueOHoii padoThl AKaL

3E . Actp.u.
O01masi Tpy10eMKOCTh JUCUMILIIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS 1,3 | 48 36
B TOM qucJie B (popme NMPaKTHYECKOMI MOATOTOBKH
(npu nanuuuu) ) j )
Jlexun 09|32 24
B TOM 4YHCJIe B (hopMe MPaKTUIECKOW MMOATOTOBKH (npu Hanuuuu) - - -
[Tpaktuueckue 3anstus (I113) 04116 12
B TOM 4YHCJIe B (hopMe MPaKTUIECKON MOATOTOBKH (npu Hanuuuu) - - -
CamocrosiTesbHasi padora 1,7 | 60 45
Konraxthas CaMOCTOSITeJIbHAS pabota
(AmmK u3 VII onsa 3au / 3au ¢ oy.) 1,7
CamocTosTeNbHOE M3YUYCHUE PaA3JeNIOB TUCHMIUIMHBI (iU Opyeue uovl 60 45
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camocmosamenbHol pabomawl)

Bua kouTpoJis:

IK3aMeH 1 |36 27
KonTakTHas paboTa — MpoMeXyTOYHast aTTeCTaIlHsI 1 0,4 0,3
[ToaroroBka K sK3aMeHy. 35,6 26,7
BuJ HTOroBOro KOHTPOJIA: JK3aMeH

AHHOTaUUsA padoyeil NPOrpaMmMbl JUCUHUIIIMHBI
«IIpaBoBeneHue»

1 Heab (ucUMIUIMHBI — OBJIAJICHHE OCHOBAMU MPABOBBIX 3HAHUMN; (POpPMUpPOBaAaHUE OCHOB IIPABOBOI
KYyJIbTYPEI ¥ IIPaBOMEPHOI'0O IMOBEACHUSA I'PaKIaHUHA CTPaAHEL.

2 B pe3yJbTate H3y4YeHUs JUCUMIIIMHBI 00YUAKOIIMIACS T0JIKEH:

O6HaﬂaTL CJICAYIOMUMHU KOMIICTCHIUAMHA U UHAUKATOPpAMU UX JOCTUKCHUA:

VK-2.1; VK-2.2; VK-2.3; VK-11.1; VK-11.2; VK-11.3

3namo:

OCHOBBI POCCHUMCKOW TIIPAaBOBOM CHCTEMBI M POCCHUUMCKOIO 3aKOHOJATENbCTBA, OCHOBBI
opram3an ¥ (QYHKIMOHUPOBAHUS CYAEOHBIX W HWHBIX MPABOMPUMEHUTENBHBIX H
MPaBOOXPaHUTEIbHBIX OPraHOB;

MIPABOBbIE U HPABCTBEHHO-3TUUECKHE HOPMBI B cepe mpodhecCuoHaNbHOM e TeNbHOCTH;
MPAaBOBBIE HOPMBI, PETYJIUPYIONIME OTHOIIEHHWE YEJIOBEKa K YEJOBEKy, OOIIECTRY,
OKpYKaloIlel cpee;

npaBa U 00S3aHHOCTH TPaKJaHUHA;

OCHOBBI TPYJIOBOTO 3aKOHO/IaTEIbCTBA;

OCHOBBI XO35ICTBEHHOI'O I1PaBa;

OCHOBHBIC HAMPABJIECHUS AaHTUKOPPYIIIMOHHON JIEATEIIbHOCTH B PD

Ymems:

UCIIOJIb30BaTh 3TUYECKHE U IPABOBBIE HOPMBI, PETYIHPYIOIINE OTHOLICHHE YeNOBeKa K
YeJIOBEKY, OOIIECTBY, OKPYXKAIOIIEH cpele, MCIOJIb30BaTh MpaBa M CBOOOJBI YENOBEKa U
rpakJIaHUHA MIPU pa3paboTKe COLUaIbHBIX MPOCKTOB;

UCIIOJIb30BaTh U COCTaBISAITh HOPMATUBHBIE W TMPABOBbIE JOKYMEHTBI, OTHOCSIIHMECS K
pohecCHOHANBHOM 1eATeNbHOCTH, MPEAIPUHUMATE HEOOX0IUMbIE MEPHI K BOCCTAHOBIICHUIO
HAPYIICHHBIX MIPAaB;

peann30BbIBaTh IPpaBa U CBOOO/IBI UETIOBEKa U IpaKIaHNHA B pa3IMUHbIX chepax

JKU3HEIEATEIILHOCTH.
Braoems:

HaBbIKaAMU ITPUMCHCHUA 3aKOHOAATCIILCTBA NPHU PCIICHUUN ITPAKTHYCCKUX 3ada4.

3 Kparkoe coaepxxanue TUCUUIIIMHBI
Pa3zoen 1. Ocrnogvl meopuu 2ocyoapcmea u npasa

l.
2.

OCHOBBI TEOpUH TOCYyAAPCTBA
OcHOBBI TEOpHUM NpaBa

Pazoen 2. Ompacnu nybauunoeo npasa

1.

ISARRANE N

OCHOBBI KOHCTUTYIIMOHHOTO TIpaBa

OCHOBBI aIMUHUCTPATUBHOI'O TIpaBa

OCHOBBI YT0JIOBHOTO IIpaBa

Koppynuus kak conpanbHOe U IPaBOBOE SBJICHUE B COBPEMEHHOM OOIIIeCTBE

OCHOBBI HKOJIOTHYECKOTO IpaBa

HopmartuBHOe npaBoBO€ peryinupoBaHue 3amuTsl HHGopMaruu. [IpaBoBble OCHOBBI 3aILUThI
roCyJapCTBEHHOM TalHbI

Pazoen 3. Ompacau wacmnozo npasa

l.
2.

I'paxxnanckoe mpaBo: OCHOBHBIE TOJI0KEHHUS OOIIEH YacTH.
ABTOpPCKOE M IATEHTHOE NIPABO U NIPaBOBasl 3aIlIUTA PE3YyJIbTATOB HHTEUIEKTYaJIbHOM.
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3. OCHOBBI X03MCTBEHHOTO (MPEANTPUHUMATEIHCKOTO) TIPaBa.
4. OcHOBBI CEMEWHOIO IIpaBa
5. OCHOBBI TPYJIOBOTO MpaBa
Pazoen 4. Ocobennocmu npasosoco pe2ynupo8aHusi NpopheccuoHanbHol OeamerbHOCmU 8
OMOENbHBIX OMPACTAX XUMUYECKOU NPOMBIULIEHHOCTU
1. OcHOBBI HalIMOHATBLHON 0E30MaCHOCTH, TOCYJAPCTBEHHON MOJIMTUKU U 3aKOHOJATEIbCTBO B
obyactu obecTieueHus sIIEPHOM M paIualluOHHOM 0€30MacHOCTH.
2. OcOOEHHOCTH  TPABOBOTO  PETyJIMpPOBaHUA  Tpyda  paOOTHHUKOB  XUMHUYECKOM
IPOMBIIIJIEHHOCTH.
3. HopmaruBHo-mpaBoBasi 6a3a peryaupoBaHHMS XUMHUYECKOH M HEe()TEXMMHUYECKOH oTpaciu B
Poccun.
O011ee KOIMYEeCTBO pa3zesios 4.
4 O0beM y4eOHOW JUCUMIIJIMHBI

O0beM THCHMILINHBI
Buna yueOHo# padoThI

3E | Akaa. 4. | AcTp.u.
O01mast Tpy10eMKOCTh TUCHHUILIHHbI 2 72 54
KonTakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 09 |32 24
Jlexnn 0,45 16 12
[Tpaktuueckue 3ausarus (I113) 0,45 | 16 12
CamocTosiTesibHasi padoTa 1,1 |40 30
KonTakTHas camocrosiTenbHas paboTa 11 0,2 0,15
CaMOCTOSITEIbHOE U3YyUYCHUE Pa3/IeNIOB TUCIUILTHHBL | 39,8 29,85
Bua konTpoJis: 3auer

AHHOTaUUsA padoyeil MPOrpaMmMbl JUCUUIIIMHBI
«Puiocopus»

1. Heasb aucummiannbl «Punocopus» — cPopMUpPOBaTH Y CTYJIEHTOB KOMILJIEKCHOE IMPEACTaBICHHE
0O poJin U MCCTC (bI/IJIOCO(l)I/II/I B CHUCTCMC TYMAHUTAPHBIX, COLUAJIBHBIX W CCTCCTBCHHBIX HAYK,
MO3HAKOMUTh UX C OCHOBaMH (hr10coCKOro 3HaHUsI, HEOOXOAUMBIMU I PELICHHS] TEOPETHUECKUX
U TIPAKTHYECKUX 3a7ad.
2. B pe3yabTaTe n3yuyeHus JUCUMILIMHBI 00y4AIOIIMIACH 10JI/KEH:
O6J’IaﬂaTL CJICAYIOMIMMHU KOMIIETCHIUAMN U HHAUKATOpaMU X JOCTHXKCHUS:
VYK-1.1; VK-1.2; YK-1.3; VK-5.1; YK-5.2; VK-5.3
3HaTh: OCHOBHOE COJIEpKaHME IIIaBHBIX (PMIO0CO(CKUX IIKOI M HAIIPABICHHA, IPEACTABUTEICH ITUX
IIKOJI, CBSI3pb M pa3nmuuue ux (UiIocoPCKux uaeH, CBA3b HCTOPUKO-(PUIOCOPCKUX KOHICTIHHA C
COBPEMEHHBIMH MPOOIeMaMH UHIUBUAYATHHON U OOIIECTBEHHOM KU3HH;
yMeTh: TIOHMMaTh W aHAJIM3UPOBATh MHPOBO33PEHUYECKHE, COLMAIbHBbIE W WHIUBUAYaJIbHbIC
npoOJieMbl COBPEMEHHOW JKM3HH; TPaMOTHO BECTH JUCKYCCHIO, AHAIM3UPOBATH OCOOCHHOCTHU
MEXKYJbTYPHOTO B3aUMOJICHCTBUSI, OOYCIOBJIEHHBIE pa3IM4YMEeM OSTUYECKHX, PEIUTHO3HBIX U
[ICHHOCTHBIX CHCTEM, ONMMpasich Ha HapaOOTaHHBIA B UCTOpUU (GHIOCOGUH MaTepuas; NPUMEHSIThH
noytyueHHbIe PrtocodCckue 3HaHUS K PeIIeHUI0 MPodhecCHOHATBHBIX 3a/1a4;
BJIaJIeTh: MPEACTABICHUSIMU O (HUIocOopUU KaK HAYKE U CUCTEME IIEHHOCTEH, €e MECTe B CHUCTEME
TYMaHUTAapHOTO 3HAHUS; OCHOBaMU (UIOCOPCKOTO MBIIUICHUS; KaTEropHalbHBIM alapaToM
U3y4aeMOl JUCIMIUIMHBI, (MIOCOQCKUMHU METOJaMM aHajh3a pa3IM4YHbIX NpoOIeM, HaBbIKAMH
bunocodckoit KyabTypbl JUIsl BBIpAaOOTKH CUCTEMHOT'O, LIEJIOCTHOTO B3TJIsAa Ha ACHCTBUTEIHLHOCTD U
MECTO XUMUH U XUMHUYECKOU TEXHOJIOTUU B I.IG.HOCTHOI71 KapTUHC MUpPaA.

3. KpaTkoe conep:kaHnue TMCIUNIHHBI
Brenenue. dunocodusi, ee mporucxoxaeHne U POk B 00IIECTBE.
Pa3nea 1. OcHoBHBIe (HI0CO(PCKHE IIKOJIBI.
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Antnunas ¢unocopus (mocokparuku, coductel, Coxpar, Jemokpur, Ilmaton, Apwucrorens,
SIUTMHUCTHYCCKU-pUMCKast ¢unocodus). OcHOBHbIE NpoOJIEMBl CpeIHEBEKOBOH (unocodun u
snoxu Bozpoxaenus. dunocodust Hoporo Bpemenn (XVII — XVIII BB.) Mneonorus [Ipoceemienus.
Hewmeukas knaccuueckas ¢unocodus. Pycckas punocodus XIX — XX BB. OCHOBBI MapKCUCTCKOM
dbunocodun. OCHOBHBIC HAINIPABIIECHUS COBPEMEHHON dumocodum.

Paznen 2. ®unocodckne KOHUENUMU ObITHS U MO3HAHUS.

[Ipo6nema ObiTHst B ucTopuu (umocodpuu. I[loHsaTus maTepuasibHOTO W HaeadbHOTO. OCHOBHBIC
¢uocopckue HarpaBIeHUs: MaTepPUAIN3M U Heanu3M. [IpHHIMI T7100abHOTO HBOJIOIHMOHU3MA B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa.

Konnenuuu npoctpancTBa ¥ BpeMeHHU B UCTOPHH (hrstocouu 1 HayKH.

[Ipoucxoxaenue co3zHanusa. Ponp Tpyaa B NPOMCXOXKICHMM CO3HaHWs. Mpeanuctuueckue u
MaTepHaTuCTUYeCKre KoHIenuuu co3Hanus. CozHanue u Mo3r. Co3HarenbHOE U Oecco3HATEIbHOE.
Co3nanue u s13b1K. CO3HAHUE U CAMOCO3HAHUE.

Konnenuuu rHoceosornn B UCTOpUH (PUIOCOPUM: CEHCyalu3M, pPALUOHAIM3M, CKENTUIU3M,
ArHOCTHIIN3M, KOHIENIUS BPOXKACHHBIX HAEH, anpropu3M. JlMaiekThka NMo3HaHMs: YyBCTBEHHOE U
patmoHansHOe. OCHOBHBIE TEOPUH UCTUHBI.

Pasznea 3. IIpo0.iembl yesioBeka B puiocodpumn.

Yenoek Kak mpeamer ¢puiocohckoro aHaimsa B ucropun unocoduu. IIpoucxoxaeHue yeaoBeka:
IPUPOJHbIE UM COLMAaJbHBIE YCIOBUS aHTpOIOcolMoreHe3a. buonoruueckoe u couuanbHOE B
yenoBeke. MHIMBU, WHANBUYaJbHOCTD, TUYHOCTD.

CMbICH XKU3HM U IpelHa3HayeHue deroBeka. JKu3Hb, cMepTh, Oeccmeptue. [[BukeHHe HEHACHUIIuS,
€ro poiib B cOBpeMeHHOH xu3Hu. Llenn u nennoctu. CBo60aa BOIM M OTBETCTBEHHOCTH JTUYHOCTH.
HpaBctBeHHbIEe, peUruo3Hble, 3CTETUYECKUE IIEHHOCTH.

Pa3nea 4. dustocopus ncTropum u odmecrasa

UenoBek B CHCTEME COLMAILHBIX CBA3el. JIMYHOCTE W Macchl, CBOOOJA M HEOOXOIUMOCTD.
dunocodust UCTOpUU: (POPMALMOHHAS U IMBHIN3AIMOHHAS KOHIETIIUN UCTOPUUYECKOTO PA3BUTHSI.
[IporpeccucTckue M LUUKIMYECKUE MOJENH pa3BUTUA. [ J00anbHble NMPOOIEMBbI COBPEMEHHOCTH.
Konnenuust ycTol4nBOro pa3BUTUs U CLICHAPUH Oy TyIIETro.

O6mectBo u ero crpykrypa. CoruanpHas, TOJHTHYECKass W JTyXOoBHas cdephl OOIIeCTBa.
Konnenuuu rocyaapcrsa B uctopuu uiocodcekoit Mpiciu. I'paskaaHckoe oOLIECTBO M MPaBOBOE
roCyAapcTBO.

Pa3nea 5. ®unocopckne npodaeMbl XHMHH U XHMHYECKOH TE€XHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa HaydyHOro 3HaHus, ero meroisl u ¢opmbl. Hayunsie
PEBOJIOIMM M CMEHA TUIOB palMOHAJIBHOCTH. Hayka B COBpeMEHHOM MHpe. DTHKAa HAyKd HU
OTBETCTBEHHOCTh YUYEHOTO.

[Ipobnema cooTHOUIeHHUsT Hayku W TeXHUKU. ColuanbHble MOCIEICTBHS HAYyYHO-TEXHHYECKOTO
nporpecca. DTUUECKUE U SKOJIOTUYECKUE UMIIEPATUBBI PA3BUTHS HAYKU U TEXHUKH.

Mecto XUMUM B CHCTEME €CTECTBEHHBIX HayK. OcCHOBHas mnpoOjemMa XMMHUU KaK HayKd W
npousBojcTBa. Llemn u 3amaun xumuueckoi texHosoruu. Cnenudpuka XUMHUKO-TEXHOJIOTHYECKOTO
3HaHUS: PyHIAMEHTAIFHOE U MPUKIATHOE, SMIMPUIECKOE U TEOPETUIECKOE.

4. O0beM y4eOHOI AU CHUNIMHBI

Bunpl yue6HO# paboTh 3E | Akax. 4. | AcTp. u.
O01masi Tpy10eMKOCTh JUCUMIIIIHHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS 1,33 | 48,4 36,3
Jlexmuu: 0,89 | 32 24
[IpakTHyeCcKue 3aHSATHS: 0,44 | 16 12
CamocrosiTesibHas padora: 1,67 | 60 45
CaMOCTOSITEIbHOE U3YUYEHUE Pa3/IesIOB TUCIUIUINHEI | 1,67 | 60 45

Bua kouTpoJis: IK3aMeH
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IK3aMeH 1 36 27

KoHTakTHas paboTa — MpOMEKYTOUHAS aTTECTAIHS 0,4 0,3

[ToaroroBka k 3K3ameHy 35,6 26,7

AHHOTaUUsA padoyeil MPOrpaMmMbl JUCUHUIIIMHBI
«OCHOBBI 5KOHOMHMKH U yIIPaBJIeHHUS NPOU3BOACTBOM

1 Henp AucOMIVIMHBI — TOJY4Y€HHE CHCTEMbl 3HAaHUH 00 SKOHOMHUYECKHX 3aKOHOMEPHOCTSIX

(GYHKIIMOHUPOBAHMS TPOMBIIUICHHOTO TIPOM3BOJCTBA B CHUCTEME HAI[MOHATBHOW SKOHOMUKH,

dbopMupOBaHHE HSKOHOMHMYECKOTO MBILIUIEHUS M HCIOJb30BAaHUE TMIOJYYCHHBIX 3HAHUHA B

MPaKTUYECKOU JeATETbHOCTH.

2 B pe3yJbTate H3y4YeHUs JUCUMIIIMHBI 00YYAKOIIMIACS T0JIKEH:

Obradoamye ClenyrOIMUMHA KOMIETSHIMSIMU U UHIUKATOPAMU UX JOCTHKCHHUS

VK-10.1; YK-10.2; VK-10.3; OIIK-3.1; OIIK-3.2; OIlIK-3.3

3namo:

- OCHOBBI 9KOHOMHUYECKOU KYJIbTYPHhI, B TOM 4Hciie GPMHAHCOBOW I'PaMOTHOCTH;

- OCHOBBI POCCUHCKON MpPaBOBOM CHUCTEMBblI M POCCHUICKOIO 3aKOHOJIATENIbCTBA, NPABOBBIE U

HPABCTBEHHO-3TUYECKUE HOPMBI B chepe npodeccroHalbHON AeSITENbHOCTH;

- MPaBOBBIE HOPMBI, PETYIHPYIOIINE OTHOUIEHHE YEJIOBEKa K YeNIOBEKY, OOIECTBY, OKpY Karouieit

cpene;

- OCHOBHBIE KaT€TOPHUH U 3aKOHBI 3KOHOMHKHU;

- OCHOBBI SKOHOMHYECKOH ACSITEILHOCTH MPEANPUSLTHS, €T0 CTPYKTYpPY M OTPACIEBYIO CHEIHPUKY;

KJIaCCHU(UKALIMIO MIPEANPHUSATHI 110 PaBOBOMY CTaTyCy;

- CoIepKaHHME JTAroB Pa3paOOTKH ONEPATUBHBIX TUIAHOB PabOTHI MEPBUYHBIX MPOU3BOJCTBEHHBIX

noApa3/IeICHHM.

Ymems:

- WCIIOJIb30BaTh 3HAHUSA OCHOB SKOHOMHUKU MpPU NPHUHITUA OOOCHOBAHHBIX PEUICHUH B PAa3IUYHBIX

00J1aCcTSIX NEeSATECILHOCTH,

- UCTIOJIb30BaTh 3HAHUsI OCHOB YKOHOMUKH IIPU PEIICHUH MPOU3BOJICTBEHHBIX 3a/a4;

- OCHOBaMH XO3MCTBEHHOTO U 3KOJIOTMYECKOTO IPaBa;

- IPOBOJUTH TEXHUKO-3KOHOMHUUYECKHUI aHAIN3 UHXKEHEPHBIX PEICHUM.

Braoemy:

- HaBbIKaMU BBIOOpa DKOHOMHYECKHM OOOCHOBAHHBIX pEIIEHWH B pa3IMYHbIX 00JacCTAX

KU3ZHEACATEIbHOCTH;

- MeToJaMHu pa3pabOoTKH MPOM3BOACTBEHHBIX MPOTPaMM MU IIJIAHOBBIX 3aJ@HUM ISl TEPBUYHBIX

MPOU3BOJICTBEHHBIX MOPA3ACICHUI;

- HaBBIKAMHU BBIOOPA SKOHOMHYECKH 0OOCHOBAHHBIX PEIICHUHN C YYETOM UMEIOIINXCS OTpaHUYEHUH.

3 Kpartkoe conep:kanue JMCIHUIITHHbI

Paznen 1. BBegenue. OCHOBBI PHIHOYHOM IKOHOMHUKH

Tema 1: DkoHOMHYeckHe MOTpeOHOCTH, Onara M pecypcbl. DKOHOMHUYECKHE CHUCTEMbl M HX

cymHocTh. OOIIecTBEHHOE NPOU3BOACTBO M JKOHOMHUYECKHE OTHomEeHus. IIpon3BojcTBeHHbIE

BO3MOXXHOCTH OOIIECTBA U AKOHOMUYECKUU BbIOOp. KpuBas MpOM3BOJACTBEHHBIX BO3MOKHOCTEH.

3akoH yObIBaromel MpeAeIbHONW MOJIE3HOCTH. THITBI M MOJIETN SKOHOMHYECKHX CHCTEM. DJIEMEHT

HYKOHOMHYECKOHN cHCTEeMBI. TpaauiimoHHas SKoHoMuueckas cuctema. CoOCTBEHHOCTh: (DOPMBI U ITyTH

UX MpeoOpa3oBaHus.

Tema 2: PpiHOUHBI MeXaHU3M crOpoca U npeanokeHus. CoBEpUIEHHAsT W HECOBEpPILIEHHAas

KOHKYpeHIIuU. ToBapHBIN (PBIHOYHBIN) THUIT OOIIECTBEHHOTO MPOou3BOJACTBA. CYIIHOCTh U YCIOBUSA

BO3HMKHOBEHHUs PbIHKA. BUIBI PBIHKOB U UX CTpyKTypa. OyHKIMH pbIHKA. TOoBap M €ro CBOMCTBA.

Copoc u mnpemiokeHue Ha pbiHKE. [loHATHE «PIACTUYHOCTBY. OJIACTUYHOCTH COpoOca U

MpeasIoKeHUs, ToueuHas U ayroBas. CoBeplieHHass U HECOBEPILEHHAs] KOHKYpEeHUUU. MOHOMOMHS.

Maxkcumuzanus npuObUId MOHOMIOJIUCTOM. OIUTOMOIHS.

Tema 3: [loHsATHE HAlMOHATBLHOM SKOHOMHKH, OCHOBHBIE MAaKpPOIKOHOMUYECKHE ITOKa3aTeIH.

[ToHsITHST COBOKYHMHOTO CHpOca M COBOKYIHOTO NPEIIOXKEeHHs, (aKTOpbl, BIUAIOINIME Ha HX
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n3MmeHenus. [lorpebnenus u coepekeHuss. IKOHOMHUUYECKHI Kpyrooboport. [Ipon3BoacTtBo, oOMeH u
pacnpenenenue. [lorpebaenue, coOepexeHne, UHBECTULIMN TOBAPOB U YCIIYT.

Tema 4: dunancoBas cucreMa u (UHAHCOBAsS MOJUTHKA oOmIecTBa. ['ocyaapCcTBEHHBIN OOIHKET U
rocyaapCcTBEHHbIN noar. Haoru u Hamorosas cucrema.

Pa3znen 2. JkoHOMHUYeCKHE OCHOBBI YIIPaBJIeHUS MPOU3BOJACTBOM

Tema 5: [IpennpusitTue Kak CyObEKT PRIHOYHOTO X03siicTBa. DKOHOMHYECKHE 3aKOHBI U OCOOEHHOCTH
UX TPOSBIICHMS Ha MpeanpusaThu. Posb cienuanicTa XuMHUYEeCKOW NpoMblieHHOCTH. [Ipeanpusarue
B CHUCTEME PBIHOYHOW 3KOHOMUKHU. [Ipennpusitie — Kak cyOBEKT U OOBEKT MpPEANPUHUMATEIbCKOM
NEeSATeNIbHOCTH. 3aKoHoAaTenbHas 0Oaza NpeanpUHUMATEIbCKOM aesTenbHOCTH. HopmaTuBHO-
MpaBOBbIE aKThl, PErJIAMEHTUPYIOLIUE NEATeNbHOCTh NpeanpusaTus. OpraHu3allMOHHO-TIPABOBBIC
dbopMBI NIpeANPUHUMATENBCKON AEITETbHOCTH U KpUTEpUH uUX BbIOOpa. DopMbl COOCTBEHHOCTH.
Buemnsis u BHyTpeHHSIsI cpeia NpeanpUsITUSL.

Tema 6: MarepuanbHO-TeXHHUECKass 0aza mpousBojAcTBa. ChIpheBas M TOIUIMBHO-DHEPreTHYECKAS
0a3a XMMHYECKHUX MPOU3BOJCTB. [Ipon3BOJACTBEHHAs MpOrpaMMa U MPOU3BOJICTBEHHAS MOIIHOCTH
npennpusaTus. KayecTBO M KOHKYpPEHTOCIOCOOHOCTh MPOAYKLUHU. DKOHOMHYECKOE OOOCHOBaHHE
BBIOOpA CBIpBSl W TOIHBA. PecypcocOepekeHre. ANbTepHATHBHBIE MCTOYHUK CHIPbS U JHEPTHUU.
OpraHuzanusi CKJIaJICKOTO X034iCTBA.

Tema 7: MarepuallbHO-TEXHUYECKHE pecypchl mpeanpusaTis. OCHOBHBIC MPOU3BOJICTBEHHBIC (DOHIBI
XUMHYECKUX TPEANpUATHN: TOHATHE, Kiaccudukanus U cTpykrypa. [loHsiTHE U CTpyKTypa
OCHOBHBIX cpelcTB. OLleHKa OCHOBHBIX CpPEeICTB. MeTOoIbl OIIEHKH OCHOBHBIX (oHI0B. [TokazaTenu
HCIIOJIb30BAaHUsI OCHOBHBIX MPOU3BOJCTBEHHBIX (OHIOB. MI3HOC M amMOpTH3alus OCHOBHBIX (DOHIOB.
Onenka 3 PeKTUBHOCTH UCTIONH30BAaHHSI OCHOBHBIX MTPOU3BOJICTBEHHBIX (DOHIO0B. Bocmpons3BoIcTBO
OCHOBHBIX cpeAcTB. OOOPOTHBIE CpeACTBa NPEANPUITHS: TOHATHE, COCTaB U CTPYKTypa. McTouHnku
dbopMupoBaHus OOOPOTHBIX cpencTB. OOOpaunBaeMOCTh OOOPOTHBIX CpPEACTB. MarepHualbHbIC
3amackl Ha npeanpusTuu. OnpeneneHue NnoTpeOHOCTH B 00OPOTHBIX CPEICTBAX.

Tema 8: TpynoBeie pecypcsl npeanpusitus. IlepcoHan mnpeanpustus U ero crpykrypa. OCHOBBI
OpraHM3aly TpyAa Ha npeanpustud. I¢G(GEeKTHUBHOCTh HCIOJIB30BAaHUS IMEpCOHala W paboyero
BpeMeHH. [IpoW3BOAMTENHHOCTh, Tpylda W ormiata Tpyaa. OpraHuzamus 3apaOOTHON IUTaTHl Ha
npeanpusatu.  CoctaB M CTPYKTypa  IPOMBIIUIEHHO-NIPOU3BOJACTBEHHOIO  IEPCOHAJIA.
[Ipon3BoUTENBLHOCTh TpyJa: MOHSATHE, MOKAa3aTeAM M METOAbl u3MepeHus. MHauBuayanbHas u
oO11iecTBeHHAsI IPOU3BOAUTENBLHOCTD TpyAa. Pe3epBbl U (hakTOPHI MOBBIIIEHUS POU3BOAUTEIHLHOCTH
Tpyna. opMbl, CUCTEMBI U pa3Mep OIUIATHI TPyJa Ha NPEANPUSATHH.

Paznen 3. TexHNKO0-3KOHOMHYECKH AHAJIN3 MHIKEHEPHBIX pPeleHn il

Tema 9: JIoxoapl 1 pacxo/ibl HAa MPOU3BOJICTBO, U PEATU3ALMIO MPOAYKIUU npeanpusitus. N3aepxku
MPOU3BOJCTBA TMPOAYKIMU (ceO0ECTOMMOCTh), MPHUOBLIb, PEHTA0ETBHOCTh M IIEHOOOpa30BaHHUE.
[TonsiTHE 3aTpaThl HA MIPOU3BOJICTBO U PEATU3ALNIO MPOAYKIIUHU (ceOeCTOMMOCTh). BUbl 1 3HaUCHME
kjaccudukanuu 3atpar. CTpyKkTypa 3aTpaT Ha MPOU3BOACTBO M pealM3allvio MPOIYKIUU. TeXHUKO-
HYKOHOMHYECKUH aHAIIN3 MHXKEHEPHBIX pernteHnid. OCOOCHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJACTBO U
peanu3anmio MPOAYKIMH B KOMIUIEKCHBIX NpPOU3BOAcCTBaX. OCHOBHBIE IIyTH CHWKEHUS 3aTpaT Ha
MPOU3BOJICTBO MpoayKuuu. Jloxonael mpeamnpusitusi. [loHsTHe mpuOBUIM W I0OXOAA MPEAIPUSATHS,
MeTOJIbl X pacueTa. PeHTabenbHOCTh, €€ BUIbl U METOAbI pacueTa. [lyTu moBBILIEHUS TPUOBLTH U
peHTabeTbHOCTH Ha MPEANPUATHSX.

Tema 10: [lenooOpa3oBanue U 1eHOBas ToauTuKa. lleHa Ha TPOAYKIUIO W TPUHIUIIBI
neHooOpazoBanus. Bunsl nen. CTpykTypa LieHBI, cuCTeMa IIeH. B3auMOCBSI3M LIeH M U3JEpiKEK.
IlenoBas monuTuka. Pa3paboTka 11eHOBOM CTpaTeTHUH.

Tema 11: ®UHAHCOBO-KPEAUTHBIE OTHOIIEGHUS MPEINPUSATHA W CHUCTEMa HAJIOr0OOJIOKEHUS.
[Tonsitue, coctaB u cTpykTypa (unHaHcoB npennpusTus. [Ipunuunel Hanoroobnaoxenus. Hanoru u
TUTATEXKH, YCTAHOBJICHHBIE 3aKOHOAATEIILCTBOM: BUIbI, CTABKH, OOBEKTHI HAIOTOOOIOKEHHS U CPOKU
yIUIaThl Hajora B OKOJIKET.

4 O0beM y4eOHOH JUCHHUIIINHBI
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. O0beM TUCHUIIMHBI

Buj yueOHoii padoThl

3E | Akaa. 4. | AcTp.u4.
O0masi TpyA0eMKOCTb 1M CHMILJIMHBbI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 0,89 | 32 24
Jlexknuu 0,44 | 16 12
[Tpaktuueckue 3ausatus (113) 0,44 | 16 12
Jlaboparopusie paboTsl (JIP) - - -
CamocTosiTesibHasi padoTa 1,10 | 40,6 30,7
KoHTakTHas camocTosaTenbHas paboTa 0,4 0,3

1,10
CaMOCTOATEIbHOE N3YUEHHE PA3eIIOB JUCIUTIIINHBI 75,6 56,7
Bua uToroBoro KOHTpoJIA: 3a4deT ¢ OLEHKOM

AHHOTaUA padoyeil MPOrpaMMbl JUCHUNIMHBI
«O01mas 1 HeoOpraHuyecKast XUMM D)
1 Henap AMCUHMIVIMHBI — MPUOOpPETEHUE 3HAHUM W KOMIETEHIUH, (OPMHpPOBAHHE COBPEMEHHBIX
MPEJICTaBICHUN B 00JIACTH TEOPETUYECKUX OCHOB XMMHUH U XUMHUH 3JIEMEHTOB.
2 B pe3yabTaTe H3y4YeHUS TMCUMILINHBI 00y4AIOIIUICS 10/I2KEeH:
Obnadams CIEIYIONIUMU KOMIETEHIMSAMHA U WHAUKaTopamu ux goctwkenus: OIIK-1.1, OIIK-1.2,
OIIK-1.3, OIIK-4.2, OIIK-4.3, OIIK-4.4.
3namo:
— DIIEKTPOHHOE CTPOCHHUE aTOMOB U MOJIEKYJT;
— OCHOBBI TEOPHUU XUMHUYECKON CBA3M B COCJUHEHHUAX pPa3HBIX THUIIOB, CTPOCHUE BEILECTBA B
KOHJIEHCHPOBAaHHOM COCTOSIHUY;
— OCHOBHBIE 3aKOHOMEPHOCTHM MPOTEKAHHS XUMHUYECKUX TMPOLECCOB U  XapaKTEPUCTUKHU
PaBHOBECHOI'O COCTOSIHUS;
— METO/Ibl ONMHMCAHUsI XUMUYECKUX PAaBHOBECHI B PACTBOpAX 3JIEKTPOJIHUTOB;
— CTPOEHHUE U CBOMCTBA KOOPAMHAIIMOHHBIX COEIMHECHHUIA;
— MOJIyYEHHUE, XUMHUECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPraHUYECKUX BEIIECTB.
Ymemo:
— BBINOJHATh OCHOBHBIE XMMHUYECKUE OIEpallU, ONPEACNISITh TEPMOAMHAMUYECKUE XapaKTEPUCTUKHI
XUMUYECKUX PEaKLIU U PAaBHOBECHBIE KOHIIEHTPALlMU BEILIECTB;
— HCHOJIb30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHBI, TEPMOJMHAMHUYECKHE CIPABOYHBIC JaHHBIC IS
perieHus npodeccuoHalbHbIX 3a/1a4;
— IIPOTHO3UPOBATH BIUSHUE PA3TUIHBIX (PAKTOPOB HA PABHOBECHE B XMMHUECKHUX PEAKIIHSIX.
Braoemy:
— TEOPETUYECKUMU METOJIaMU OINMCAHMS CTPOCHHUS W CBOMCTB MPOCTBIX M CJIOKHBIX BEIIECTB Ha
OCHOBE 3JIEKTPOHHOI'O CTPOECHMS UX aTOMOB U IOJIOKEHHS B MEPUOJIUYECKON CHCTEME XMMHUYECKUX
3JIEMEHTOB;
— OCHOBHBIMU HaBbIKaMU pa0OThI B XUMUYECKOH JabopaTtopuu;
— OKCIEPUMEHTAIBHBIMH METOJIaMU  OMPENEICHUS] HEKOTOPBIX (PU3MKO-XUMUYECKHX CBOWMCTB
HEOPraHWYECKUX COETUHEHUI.
3 Kpartkoe conep:kaHue JMCIUIITHHbI
Pa3zoen 1. IlpuHIUATIBI XUMUH
1.1 Ctpoenue aroma.
BonHoBBIE cBOlicTBa MarepualbHBIX OOBEKTOB. YpaBHeHue jae bpoits. CooTHolIeHHe
HeonpeneneHHoctei ['elizendepra. [lonsTre o kBaHTOBOW MexaHMKe U ypaBHeHuu llpeaunrepa.
1.2 Ilepuonnyueckuii 3aKOH ¥ IEPUOANYECKAS] CUCTEMA.
CoBpemenHasi (hOpMyTHpPOBKa TEPUOAMUYECKOTO 3aKkoHa. [lepuoamueckas cuctema U €€ CBS3b CO
CTPOCHHEM AaTOMOB. 3allOJIHEHHWE BJIEKTPOHHBIX CJIOEB U 000JOYEK aTOMOB B MNEPUOAMYECKOM
cucteme aeMeHToB /.M. Menpaeneena.
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1.3 OKuCIUTEIHbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI.

Crenenn okwucieHus. BaxHeillre OKHCIUTETM M BOCCTAHOBHUTENU. BakHelline cXembl
MIPEBPAILCHHS BEUIECTB B OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX.

1.4. Xumuueckas CBs3b U CTPOESHUE MOJIEKYIL.

KoBasieHTHast CBSI3b, OCHOBHBIE IIOJIO)KEHUSI METOJA BAJICHTHBIX CBA3€d. PaccMoTpeHne cxem
NEepeKphIBaHUsl aTOMHBIX oOpOuTaneil mpu o0Opa3oBaHUM CBA3e B Mojekyiax. [uOpumuzarms
BOJTHOBBIX (yHKIMNA. OCHOBHBIE TOJIOXKEHUS METoAa MOJEKYJspHbIX opOutaneir (MO JIKAO).
Merton T'mnnmecnu. OOmme CcBeACHHWsT O KOMIUIEKCHBIX — COCQUHEHHSIX, WX CTPOCHHE.
MexMorneKyJiisipHas U BHYTPUMOJEKYJISIpPHAs BOJOPOJHAs CBsA3b. VMIOHHAs CBsI3b KaK INpEAEIbHBIN
ciydail KOBaJICHTHOHM cBs3u. OOIIMe MpencTaBleHUs] O MEXMOJCKYJIIPHOM B3aHMMOACHCTBUH:
OPHUEHTALIMOHHOE, UHAYKIIMOHHOE, JTUCIIEPCUOHHOE B3aUMOIEUCTBUS.

1.5. IloHsiTHE O XUMHUYECKOIN TEPMOIMHAMUKE.

Tepmonunamuueckue GyHKIIMA COCTOSTHUS (XapakTepuctuueckne QyHKINUN). BHyTpeHHS s SHEPTHS U
DHTANBIUSA, UX (U3NYECKUI CMBICT. TepMOXUMUS U TEPMOXUMHUYECKUE ypaBHEeHHUs. 3aKkoH ['ecca u
cinenctBusi u3 Hero. llonarue o0 »HTponuH, aOCOJIOTHAs SHTPONMMS U CTPOEHHUE BEIIECTBA.
M3MeHeHue SHTpONKK B pa3IMUHbIX MPOIECCaX.

1.6. [ToHsITHE O XUMUYECKON KHHETHKE. XMMUYECKOE PABHOBECHE.

OpHocTaauiiHbIe U CIOXKHBIE PEaKIUU. 3aKOH AeicTByromux mMacc. KoHcTaHTa CKOpPOCTH peaKltu.
MonekyJIApHOCTh W TOPSANOK PEaKIUU. 3aBUCUMOCTb CKOPOCTH pEAaKIMU OT TEMIEPaTyphl;
DHTAJIBIIUS AKTUBALMHU. | OMOTE€HHBIN U T€TEPOT€HHBIN KaTaJIu3.

UctuaHoe u kaxyiieecss paBHoOBecusa. KoHCTaHTa XHMMHYECKOro paBHoOBecus. (CMelieHue
XUMHUYECKOro paBHOBecus, npuHuuI Jle-lllarense — bpayHa.

Oneprusi ['mb0ca, ee CBA3b ¢ PHTponueld W SHTaIbnuend. Pusznueckuii cmbicha dHeprun ['mdOca.
OHTPONUIHBINA U SHTAIBNUIHBIN (QakTopsl mporecca. CBsizb AG'r ¢ KOHCTAaHTOW PaBHOBECHSI.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

[Ipoueccel, compoBOXAIONINE OOPa30BAHHUE >KUIAKUX HCTHHHBIX PACTBOPOB HEIJICKTPOIUTOB U
3JIEKTPOJINTOB. ACCOLIMMPOBAHHBIE M HEACCOIMUPOBAHHBIE AIEKTPOIUTHL. CTENeHb AUCCOLMALUU.
Koncranta puccoumarnmu. PaBHOBecMe B CHCTEME, COCTOSIIEW M3 HACBILIEHHOTO pacTBoOpa
MaJjopacTBOPUMOTrO JJIEKTPOJIUTA W €ro KpUCTAUIOB. PaBHOBecne B pacTBOpax KOMIUIEKCHBIX
coeMHEeHUI. PaBHOBecHe MuccOMalK BOJIbI, MOHHOE MPOU3BEIEHUE BOJBI U €r0 3aBUCUMOCTb OT
temnepatypsl. [llkana pH. ['maponus coneil.

Pa3zoen 2. Heoprannueckasi Xumust

2.1. Xumus s-351eMeHTOB. 2.2. XUMUs p- S3JIEMEHTOB.

Bonopoa-nepBslii 31€eMEHT MEPUOIMUECKON CUCTEMBI, €r0 JBOMCTBEHHOE MOJIOKEHUE. DIIEMEHTHI 1—
2 u 13-18 rpynn nepuoauYecKOd CHUCTeMbl. 3aKOHOMEPHOCTH B HM3MEHEHHUHM SJIEKTPOHHBIX
KOH(QUTYpaIii, BETUYHH PAIUYCOB, SIEKTPOOTPUIIATEIHPHOCTH M JHEPTMH HOHHU3AIUU ATOMOB.
TunuuHbple CTENEHUW OKHUCIECHHMS. XHMHYECKHE CBOMCTBA MPOCTHIX BEHIECTB. 3aKOHOMEPHOCTH B
CTPOCHMHM U CBOWCTBaX OCHOBHBIX THUIIOB COEIUWHEHUH, UX mojydeHue. [IpupoanHbie coequHEHUs,
MOJIyYEHUE U IPUMEHEHHE.

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

DneMeHThl 3—12 rpynn nepuogudYecKol CHUCTeMbl. 3aKOHOMEPHOCTH B HM3MEHEHUHU 3JIEKTPOHHBIX
KOH(QUTYpaIyii, BEIUYUH PATUYCOB, DHEPTUM HOHU3AIHMH, XaPAKTEPHBIX CTEICHEW OKHCICHUS,
KOOPJMHALIMOHHBIX 4uceal aTomMoB. [IpuponHble COEIMHEHHs, IOJIYYEHHUE M COMNOCTABIICHHE
GUBMYECKUX M XUMHUYECKUX CBOMCTB MPOCTHIX BemiecTB. CTpPOCHHE W CBONMCTBA OCHOBHBIX THUIIOB
coenqnuennii. Oco0eHHoCTH f- 3IIEMEHTOB.

4 O0beM y4eOHOH JUCHHUILINHBI

Beero Cemectp
. 1 2
Buna yueOHoi# padoThl A A A
3E Kagl. 3E Kagl. 3F Kagl.
q, q, q.
OO611as TPyA0€MKOCTh JUCIUTUIMHBI 12 432 7 252 5 180
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KonTakTHast padoTa — ayAMTOPHbIE 3aHATHA: | 5,33 | 192 3,11 | 112 2,22 | 80
Jlexumn 1,78 | 64 0,89 | 32 0,89 | 32
[Tpaxtuueckue 3ausatus (113) 0,89 | 32 0,89 | 32 - -
JlaGopaTtopusie paboTs (JIP) 2,66 | 96 1,33 | 48 1,33 | 48
CamocrosiTesibHasi padoTa 4,66 | 167,8 2,89 | 104 1,77 | 63,8
KonTakTHas camocTostensHas padoTa - - -
CaMOCTOSITeNTbHOE H3ydeHHe paznenos | 4,60 2,39 1,77
R——— 167,8 104 63,8
Buabi kouTpoJs:
JK3aMeH 2 72 1 36 1 36
KonTtaktHass  pabora —  mpoMexyTOYHas 0.8 0.4 0.4
aTTecTalus 2 ' 1 i 1 ’
[ToaroroBka K sK3aMeHy 71,2 35,6 35,6
KypcoBas padora 0,01 | 0,2 - - 0,01 | 0,2
KonrtaktHass  pabora —  mpoMexyTOYHas 0.01 | 02 i ) 0,01 | 0.2
aTTecTanus
Bua uToroBoro KOHTpoOJIA: JIK3aMeH sk3aMeH, KP

Beero Cemectp

. 1 2

Buj y4yeOHoii padoThI A A A

3E CTp. 3E CTp. 3E CTp.

q. q. q.

OO01mast TpyA0€MKOCTh JUCIUTIIUHBI 12 | 324 7 189 5 135
KonTakTHasi paboTa- ay1iuTOPHbIE 3aHATHUSA: 5,33 | 144 3,11 | 84 2,22 | 60
Jlexuun 1,78 | 48 0,89 | 24 0,89 | 24
[Tpaktuueckue 3ausatus (113) 0,89 | 24 0,89 | 24 - -
Jlabopatopubie pabotsr (JIP) 2,66 | 96 1,33 | 36 1,33 | 36
CamocTosiTeIbHAsI padoTa 4,66 | 125,85 | 2,89 | 78 1,77 | 47,85
KonTakTHas camocrosTenbHas paboTa - - -
CamoCTOATENBHOE U3y4deHne pazzenos | 4,66 2,89 1,77
E——— 125,85 78 47,85
Buabi kouTpoJIs:
JK3aMeH 2 54 1 27 1 27
KonraktHas  pabora —  NPOMEKYTOYHAS
arTecranus 2 0.6 1 03 1 0.3
[ToaroroBka K sK3aMeHy 53,4 26,7 26,7
KypcoBas pa6ora 0,01 | 0,15 - - 0,01 | 0,15
KonTtaktHass  pabota —  mpoMexyTouHas
aTTeCTALS 0,01 | 0,15 - - 0,01 | 0,15
Buja uTOroBOro KOHTpoOJIS: IK3aMeH yk3amen, KP

AHHOTauA padoyeil MPOrpaMMbl JUCHUNIMHBI
«Opranuyeckasi XUMHSD)
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1 Ileab aMCHMIUIMHBI — TPUOOpETEHHE CTYJIEHTAaMH 3HAHUW O CTPOCHUHM OPTaHUYECKUX
COEIMHEHMI, OCHOBHBIX XMMHUYECKHX CBOMCTBAX Pa3/IMYHBIX KJIACCOB OPraHUYECKUX COEAMHEHUH U
METOJIaX UX MOJIYUYEHHUsI, KaK IPOMBIIUICHHBIX, TaK U JIA0OpaTOPHBIX.

2 B pesyabTaTe H3y4eHus: JUCHUILUINHBI 00y4AI0MIiCS T0JIKEeH:

Obnaoamye cnenyomUMUA KOMIETSHIMSIMU U UHIUKATOPAMU UX JOCTUKEHUS:

OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-4.1, OIIK-4.2,0I1K-4.3, OIIK-4.4.

3namo:

— TEOPETUUYECKNE OCHOBBI CTPOEHUS U CBOMCTB Pa3IMYHbIX KJIACCOB OPraHUYECKUX COEIMHEHU;

— CHOCOOBI MOJTYYEHHS] U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB OPraHMYECKUX COETUHEHHIA;

— OCHOBHBIE MEXaHU3MBI IPOTEKAHNUS OPTaHUYECKUX PEAKIIM;

Ymemy:

— IIPUMEHATH TEOPETUUECKNUE 3HAHUSA JUIsSl CHHTE3a OPraHUUYECKUX COEAMHEHNH Pa3IMUHBIX KJIacCOB;
— QHAJIM3UPOBATh U NPEACKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCIMHECHMIA;

— COCTaBJIATh CXEMBI CUHTE3a OPIraHMUYECKUX COEAUHEHNH, 3aJaHHOTO CTPOEHMUS;

Braoemy:

— OCHOBaMH HOMEHKJIATYpHhl M KJIACCH(PHUKAIIMK OPTaHUUECKUX COCTUHECHUH;

— OCHOBHBIMH T€OPETUYECKUMH MPEACTABICHUSMU B OPraHUYECKOW XUMUU;

— HaBbIKAaMH 000CHOBaHUS pAIllMOHAIBHBIX CIIOCOOOB MOIY4YEHHUSI OPraHUUECKUX BEIIECTB.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Pa3nea 1. Beenenne. Teopusi XuMH4YecKOro CTpoeHus U HaChILIeHHBIE yriieBogopoasl (YB).

1.1. [Ipupoga XMMUYECKOU CBSI3U

[Ipenmer opranndeckoit XuMuu. Teopust XUMHYECKOro cTpoeHus. Kmaccuduxanus opraHMdecKux
coequHeHnil. DyHKIMOHANBHBIE Tpymnnbl. OCHOBHBIE KiacChl U PAAbl. CTPYKTYypHBIE H30MEPHI.
IIpaBuiia HOMEHKIIATYPBL.

[Ipupona xoBasmieHTHON cCBsizu. Dopmynbel Jlbtonca. dDopmanbHblii  3apsg.  Teopusd
ruOpumu3amn AO. Teopusi OTTalKMBaHMA SJIEKTPOHHBIX Map BasleHTHOH obomouku (ODIIBO) u
dbopma MosieKys. ATOMHO-OpOuTaiIbHbie Moaenu. DddexTsl B opranudeckoi xumuu. [lonsTue o
MEXaHU3ME XUMHYECKOM peakuuu. IIpomMexXyTOuHblE COEOUHEHMS M YaCTULbl OpPraHMYECKHUX
peaKuuii.

1.2 Anxanbl

['omonornyeckuii psig. M3omepus. Homenxmarypa. CrnocoObl momydenus. [IpocTpaHcTBeHHOE
(xkoHdopman) u INEKTpoHHOE cTpoeHue. Dusmueckue cBoicTBa. OOmas XapaKTepHCTHKA
PEaKIMOHHONW CIMOCOOHOCTH. Peaknmu rajnoreHMpOBaHHS, MEXaHHW3M PEAKIUH PaauKaIbHOTO
3aMelleHus. BnusHue CTpoeHMs ajlkaHa W TNPUPOAbl TajJoreHa Ha HaIpaBJIEHUE 3aMEIlEHUs.
DHepreTUYecKuid MpopuiIb peakiuu, TMocTyjdaT XdMMoHAa. Peaknum Cyiab(OXIOPHPOBAHUS H
HUTpoBaHus (o KoHoBanoBy), MexaHU3MbI peaklIMii 1 OCOOCHHOCTH POTEKAHUSI.

1.3 Crepeounzomepust

Tunbl cTepeon3omMepoB: KOH(POPMEpBI, T€OMETPUYECKHE HM30MEpbl, 3HAHTHOMEpbl. OnTHyeckas
n30MepHus. XUPAIbHOCTh. JHAaHTHUOMEpHL. Parmemuueckas cmech. CrnocoObl TPOCTPAHCTBEHHOTO
n300pakeHust onTUYecknx u3omepoB. OTHocuTenbHas M abcomoTHas KoHuryparuu. [Ipoekiuu
®umepa. D,L-Homenkmarypa. R,S-Homenknatypa. IloHsitTue 00 ONTHYECKOW aKTHUBHOCTH
COEJIMHEHUH C IByMS aCUMMETPUYECKMUMHU LIEHTPAMH.

1.4 I{uxnoankaHbl

I'omonoruueckuit psin. Mzomepus. Homenknarypa. Criocobsl momyuenus. [IpocTpaHcTBeHHOE U
anekTpoHHOe cTtpoeHue. Koudopmaruu. Tunbsl HanpsokeHWH B IUMKIAx (YIJIOBOE, TOPCHOHHOE,
TpaHCaHHYJsIpHOE). OTHOCHUTENbHAs YCTOWYMBOCTH LUKIOAIKAHOB. @DU3NYECKUE CBOWCTBA.
[ToreHunansl MOHM3AIMM W DJIEKTPOHHOE CPOJICTBO, OOMIas XapakTEpPUCTUKA PEaKIMOHHOMN
cnocoOHocTH. KoH(opmamuu  HUKIOreKcaHa. OKBaTOpUalbHble M AKCHAJIbHBIE  CBS3M.
[TpocTpaHcTBEeHHAs U30MEpHsI 3aMEUICHHBIX UKJIOrekcaHoB. Peakiun muknoankaHoB. OCOOEHHOCTH
peakuuii ManbIX HUKI0B. BakHelne npeacTaBUTeNN: UKJIONPOIaH, IUKJIONEHTAH, IUKIOTEKCaH.
Pa3znen 2. HenacpblleHHbIE YIJI€BOIOPO/IbI

2.1 AnxeHbl

42



['omonornueckuit  psn.  Mzomepuss.  Homenkmarypa. CmocoObl  monydenus.  Peakumm
JETUAPOTAIOTEHUPOBAHUSL M JerHiparanuu, mnpaBwio 3aiineBa u ['opmana. Peakuum
BOCCTAHOBJIEHUA alKUHOB. [IpocTpancTBeHHOE cTpoeHne. Pu3nueckue cBoMCTBa. Peakunm aakeHoB.
Peakuun AIEKTPOPHUILHOTO MIPUCOCTUHECHHUS: OpoMupoOBaHUE, yCIIOBHS peakiuu,
cTepeocnepUUHOCTb, MPUCOEAUHEHNE BOJHOTO pacTBOpa Opoma W XJopa, OCOOCHHOCTH peaklIuu
XJIOPUPOBaHUS, MEXaHW3M. Peakiuu ruaporaloreHupoBaHus, MEXaHU3M, MpaBuUio MapKOBHHUKOBA,
€ro  TeopeTHYeckoe  OObSACHEHWE U  COBpeMeHHas  QopmynupoBka. Ilpucoenunenue
rajioreHoBOJIOpPOJa K 3aMEIIEHHBIM allkeHaM, cojepxkamum JDJ[- u DA-3aMmecTuTenu, U3MEHEHHE
HallpaBJI€HUsT IpUCOEeNWHEHMs. Peakuuss NpucoeaVHEHUS  BOABI, MEXAHU3M  PEaKIMH,
neperpynnupoBKy. Peaxuuu OKCUMEPKYpPUPOBaHUS-AEMEPKYPUPOBAHUS u
AIKOKCUMEPKYPHUPOBAHUS-IEMEPKYPUPOBAHNS, MEXaHU3M peakiuu. ['uapoOopupoBaHHe aKEHOB,
MEXaHU3M peakluu. BausHue cTpoeHus anKuiOopaHa Ha PpETHOXUMHIO PEAKIIUH.
CBobOogHOpamuKaIbHOE TIPUCOSAMHEHHE OpoMoBOoopoia (epekucHbii dddext Kapama), mexanusm
peakuuu. Peakuuu pagukaJbHOTO 3aMELIEHUs AJTKEHOB, MPOTEKAOIINE C COXPAHEHUEM JIBOMHOM
CBSI3U: AJTWJILHOE TAJIOTeHUpPOBaHKE (XJIopupoBaHue mo JIbBoBy, OpomupoBaHue peareHToM NBS),
MEXaHU3MBbI PEAKLIUMN.

Peakuyu ruapupoBaHus QJIKEHOB B YCIOBHUSX TE€TEPOr€HHOro Kartanusa. Peakuun 2mn+2m-
IUKJIONPUCOEIUHEHHUS.

Peakuyuu MATKOro OKHCIIEHUS aJIKEHOB: OKMCJICHHE aIKEHOB B MPUCYTCTBUU colielt mannanus (Bakep-
npoiiecc). DNOKcUANpoBaHue ankeHoB (peakuus [lpunexaeBa) ¢ MOCHEAYIOMIMM PACKPHITHEM
SMOKCUAHOTO LHKIIA (@HMU-TATUAPOKCUINPOBAHUE AIKEHOB). CuH-TUTHIPOKCUIINPOBAHNE AJTKEHOB!
peakiusi Barnepa, a Taxoke okucienue oxcunom ocmus (VIII) ¢ mocienyromum BOCCTaHOBICHHUM.
O30HOIM3 aJKEeHOB C MOCIEAYIOIIMM BOCCTAaHOBJIIEHMEM, 3aBHUCHUMOCTh CTPOEHUS MPOJYKTOB
030HOJIM3a OT YCJIOBUH BOCCTaHOBIIGHUs. TpaHcopMmarusi alKkeHOB B albJACTUABI, KETOHBI U
KapOOHOBBIC KHCIIOT.

I'uapodopmunupoBanye ajakeHOB, MOJy4YeHHE ajbaeruaoB. [loHsTne o kapOeHax W cmocobax HMX
MOJTyYEHHUSI.

2.2 ANKUHBI

['omonorunyeckuii psg. Mzomepus. Homenkmarypa. CrmocoOsl monydenus. [IpocTpaHcTBeHHOE U
aNeKTpoHHOE cTpoeHue. dusnueckue cBoiicTBa. [loTeHIMaNbl HOHU3AIUN U AJIEKTPOHHOE CPOACTBO,
oOmrasi XxapakTepUCTHKa PEaKIIMOHHOM criocoOHOocTH. Peakuuu ankuHoB. Peakunu 35meKTpo@uibHOTO
NPUCOSANHCHUS, WX MEXaHU3Mbl U cTepeoxumus. HykineopuibHOe TpUCOeNMHEHUE K allKMHAM,
MexaHu3M peakunu. CH-KuciaoTHOCTE TEpMUHAIBHBIX AJIKMHOB, MTOJIYYEHUE HATPUEBBIX, TUTHUEBBIX,
MarHHEBBIX, MEHBIX M CEPEOPSHBIX MPOU3BOIHBIX ATKUHOB. ALIETUICHHUIBI, CTPOSHUE M CBOKCTBA.
CrepeoceneKTUBHOE BOCCTAHOBJICHHE QJIKWHOB: TIE€TEPOr€HHOE TUAPUPOBAHHUE QAJIKUHOB H
BOCCTAHOBJICHUE IICJIOYHBIMM METaJJIaMU B JKHAKOM amMmuake. Ounuromepusanus amneTHICHA.
OKuceHre aTKuHOB.

2.3 AnkaJauMeHbl U TOJIMEHbI

['omonorudeckuii psana. Kmaccudukanus. zomepus. Homenkinarypa. CriocoObl momydeHus. AJIJICHBI.
AJKaIMEeHbl C COMNPSDKEHHBIMU ABOMHBIMH CBSI3IMH. [IpOCTpaHCTBEHHOE M 3JEKTPOHHOE CTPOCHHE
Oyrta-1,3-muena. Xapakrepuctuka cBs3eid. Compspbkenne. OIEHKH  JHEPTHUU  COTMPSDKCHUS.
Oduznyeckue cBoiicTBa. [loTeHIMAIBI MOHU3AIMH U SJIEKTPOHHOE CPOJCTBO, OOIIAst XapaKTePUCTHKA
PEaKIMOHHON CIIOCOOHOCTH.

Peakuuu anka-1,3-auenoB. OcoOeHHOCTH peakuuii npucoenuHeHus: 1,2- u 1,4- (compspkeHHOE)
npucoenuHeHre. Mexanusmbl peakiuil. [loHATHE O KHMHETMYECKOM M TEPMOJIMHAMHYECKOM
KOHTPOJIE pEaKIMid 3JIEKTPO(UIBHOTO NMPHCOSIMHEHNU K alKeHaM. BakHeilnue mpeacTaBUTENH:
Oyta-1,3-1ueH, MUKIOTICHTaANCH, TUKIOATKaIUCHBI.

[TonsTHE O  TEPUIMKINYECKUX  PEAKIUAX, UX  OCOOCHHOCTH U  KIacCU(UKAIUSL.
Huxnonpucoeaunenue. [lukinogumepuszanms ankeHoB. Peaknuu [lunbca-Anbaepa. Konuenius
rpaHuYHBIX opbutaneil. cnons3oBanue peakiuu Junbca-Abaepa Aas CUHTE3a OUIUKINYSCKUX U
MOJIMIIUKIINYECKUX COCIMHEHHUMN. DieKTporkiandeckue peaknuu. [Ipasuno Byaopaa-Xoddmana.
3aBUCUMOCTh CTEPEOXUMHUHU MPOAYKTOB JIEKTPOIMKIU3ALMH OT YCIOBUM OCYIIECTBICHHUS MPOIIECCa.
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Paznen 3. ApomaTtudyeckue coeliHeHUsI.

3.1 Teopuu apoMaTHu4HOCTH.

CoBpeMeHHBIE MPECTaBICHUS O CTPOECHUU OeH30J1a. ApOMaTHYECKUN XapakTep OeH3oJia. DHeprus
compspkeHust. O0I1ue KpUTepuu apOMaTHYHOCTH.

3.2 CoenuneHus 0EH30JLHOTO psia

Nzomepus. Homenknarypa. Crioco0sl momydenusi. IIpocTpaHcTBeHHOE M 3JIEKTPOHHOE CTPOCHHE.
Ouznyeckue cpoiicTBa. [loTeHIMaNbl HOHU3AIMH U 3JIEKTPOHHOE CPOJICTBO, OOIIask XapaKTepUCTUKA
PEaKIMOHHON CIIOCOOHOCTH.

Peakuuu paaukalbHOTO TPUCOENIMHEHHUS XJopa M 3aMElleHHs B romojorax OeH3oua.
Karanutnueckoe ruapupoBanue apeHoB. BoccranoBienue apeHoB 1o bépuy. Oxucnenue
ANKUIOEH30JI0B.

Peakuuu snekrpodunbHOro 3amemieHus. Peakiuu OeH30a: HUTpPOBAaHHE, TaJOT€HUPOBAHUE,
Cynb(pUpOBaHUE, AIKWIMpOBaHHEe M arnuiaupoBanne no Dpunemo-Kpadrcy. YcnoBus peakmmid.
Craguu 0o0pa3oBaHUS U CTPOCHHUE AIIEKTPOQMIBHBIX areHTOB. MSTKHE U KECTKHUE SJIEKTPO(UIIBI.
Mexanusm peakiuu Sg2(Ar). n-Komrmiekcsl. CTpoeHHE G-KOMIUIEKCOB. DHEpPreTHYecKas JuarpaMmma
peakiun. CxopocThiumMuTHpytomas craaus. Kunernmueckuit umzoronsbiii 3¢ dekr. Ilonstue o
KUHETUYECKOM U TEPMOJUHAMHYECKOM KOHTpPOJIE peakuuil OHMOJIEKYJISpOro 3JIeKTOPHILHOTO
3aMeIIeHHUs] B ApOMaTHUEKOM psAy Ha IPUMEpEe Peakluu CyIb(pUpoBaHus.

Brnusaue 3amectureneld B OCH30JIPHOM KOJIBIIC Ha HaIMpaBJICHUE W CKOPOCTh PEaKIIHMA
ANIEKTPO(MUIBHOTO 3aMELICHUS: AKTUBUPYIOUIME U JEe3aKTHUBUPYIOIUE Opmo-/napa-opueHTaHTsl |,
JIe3aKTUBHUPYIOLIUE Mema-OpueHTaHTbl. OpUEeHTUPYIONIee NEeHCTBUE 3aMECTUTEIEH KaK OTpakKeHHE
3JIEKTPOHHOT'O CTPOEHHs G-KOMIuIeKca. Jlpyrue (akTopsl, BIUSIONIME Ha COOTHOILICHHE M30MEpPOB.
CornacoBaHHas U HECOTJIaCOBaHHAsi OpUEHTAIIMS IByX U OoJiee 3aMecTUTeNeil.

Pa3nea 4. I'asoreHonpou3BoJHble M MeTaJUIOOPraHu4eckue coequHeHus. CrnupThl, (PeHOJIbI,
npocThie I(Ppupsbl.

4.1 I'anoreHONpOU3BOIHBIE

Knaccudukanus. Homenkmarypa.

Anxun- u anmutranoreHu sl M3omepus. Homenknarypa. Crioco0sl nomyuenus. [IpoctpancTBeHHOE
U DJEKTpOoHHOE cTpoeHue. Ddusnueckue cBoiicTBa. [loTeHUManbl WMOHW3ALMU W HJIEKTPOHHOE
CpPOJICTBO, 00IIasi XapaKTepUCTUKA PEAKLIMOHHON CIOCOOHOCTH.

Peakuyuu HyKI€O(QHUIBHOTO 3aMeUICHHs y HACBIIIEHHOIO aromMa M AiuMUHHpoBaHus. [loHsTue
HYKJICO(QHUIBHOCTH U OCHOBHOCTH PEeareHTOB. AMOUCHTHBIE HYKJICO(UIbHBIC peareHThI.
bumonekynspHblid MexaHu3M HykieouibHOTO 3amemenus (Sn2). BrnusHue oTAenbHBIX (PaKTOPOB
Ha PEAKLHNOHHYIO CIIOCOOHOCTH TaJOreHONPOU3BOAHBIX: CTPOCHHE CyOCTpara, XapakTep yXOAsIieH
TPYIIIBI, CHJIa HYKJI€O(MUILHOTO peareHTa, mpupoja pactBoputens. CTepeoXxuMust peakiuii Sn2.
MOHOMONEKYJISIpHBIA MEXaHNU3M HYKJICO(UIBHOTO 3aMelleHus. BiausHue oTnenbHbIX (akTOpoB Ha
PEaKUMOHHYI0O  CHOCOOHOCTh  TaJIOTEHONPOM3BOAHBIX:  CTpOeHHE  cyOcTpara,  IpHpoja
HYKJICO(HUIBLHOTO areHTa u pactBopuress. AiuaopuiabHbli katanu3. Ctepeoxumust peakiuii Snl.
Brnusinue pactBopuTes Ha HAaNIpaBlIEHUE U CKOPOCTh Peakuil HyKJI€O(PHIbHOTO 3aMEIICHHUS.
Peakuuu snumuHupoBaHus. B-OnumuHupoBanue. Mexanusmbl El1 u  E2. BumonekynspHblit
MexanusMm otmiervieans (E2). Brnusaue oTaenbHbIX (GakTopoB (CTpyKTypa cyOcTpaTa, MpUpoja
peareHTa ¥ pPACTBOpPHUTENS, TEMIIEparypa) Ha pEaKIHOHHYIO CIOCOOHOCTh TaJIOTCHAIKAHOB.
Crepeoxumusi peakiuii E2. Hampaprnenue peakuuii oTmieruieHus: npaBuia 3aiiieBa W ['odmana.
@DakTOopHl, BIUAIOIINE HAa HAIIPaBJICHUE PEaKLUi OTIIEIUIEHHUS: YCTOMUNBOCTh aJIKEHA U CTEPUYECKUE
s dextrr. Konkypenmus peakiuii Sn1 u E1, Sn2 u E2.

Bununranorenunsl. CriocoObl monyyerus. OcoOEHHOCTH CBS3HM yTriepoj-rajioreH. PeakimoHHas
CIIOCOOHOCTh B pEakUUsAX HYKJICO(PMIBHOTO 3aMEUICHUs, SJIUMHUHUPOBAHUS, AIIEKTPOPHILHOTO
IIPUCOEANHEHNUS.

Apomatuyeckue TajoreHonpou3BoaHble. OCOOEHHOCTH CBS3M YIVIEPOA-TAIOreH M  pPeaKIHH
3aMelIeHus rajoreHa. MexaHu3m 3aMelIeHus rajoreHa B akTHBUPOBAHHBIX TajloreHapeHax (Sn2(Ar)
WIM MEXaHW3M [PUCOENMHEHUS-OTIIeIUIeHus1). HeakTuBHpoBaHHBIE  TalOT€HONPOU3BOIAHbBIE
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apoOMaTHYeCKHX YIJIEBOAOPOJOB; ApPUHOBBI MEXaHHW3M 3aMEUICHUs TrajoreHa (MeXaHH3M
OTILIEIUICHUS-IIPUCOEANHEHNS ). DIEKTPOHHOE CTPOEHUE apUHOB.

4.2 DneMeHTOPraHUYECKUE COCTUMHECHUSL.

Tunel cBA3ed B IEMEHTOPraHUYECKUX COCAUHEHUAX. XapaKTepUCTUKA CBA3EH YIVIEPOA-3JIEMEHT B
3aBUCUMOCTH  OT  MOJIOKEHus  djaeMeHta B llepmoanyeckoil  cucTteMe  3JIEMEHTOB.
Mertamiopranndyeckue — coeauHeHus.  Homenkmarypa. CnocoObl  TOJy4deHUs — JTUTHH- U
MarHuiopraHndeckux coenuHeHui. Peakuus ['punbapa, mexanusMm. CtpoeHue peakTuBoB [ puHbspa
B KPUCTAJUIMYECKOM COCTOSIHUM M B pacTBope. VX peakuuu ¢ COEOUHEHUSIMH, COAEPKALIUMU
aKTUBHBI aTOM BOJOPOJA: KHUCIOTaMH, CHOUPTaMH, amMuHamu. Peakium ¢ KapOOHUIBHBIMU
COCIMHEHUSAMH (IMOKCUAOM YIJIEpOJa, albJernaMu, KeToHaMu). B3aumonelcTBue ¢ HUTPUIIAMHU.
Peaknus [I'puHpApa ¢ TaJlOreHUMAAMH  pa3IMYHBIX DJIEMEHTOB KaK METOJ  IOJy4YEHHUs
JIEMEHTOPraHUYECKUX  COeIMHEHMM. [IpuMeHeHue  JIMTHUHOPraHWMYECKUX  COCOUHEHUH B
OpraHUYecKOM cuHTe3e (peareHTt [ miamana).

4.3 CrupTsl.

Onnoatromuble  cnupThl.  Kmaccudukanms u  HoMeHkiarypa.  CnocoObl  MOJTy4YEHUS.
[IpocTpaHCcTBEHHOE U 3JIEKTPOHHOE CTpOoeHHME. BoaopoaHble CBA3M B CHUpTax, BIUSHUE Ha
¢uznyeckue cpoiictBa. [loTeHnanbpl HOHU3AMY U 3JIEKTPOHHOE CPOJICTBO; 00IIasi XapaKTepUCTUKA
peakunoHHOU cniocoOHocTH. Xumuueckue cBoiictBa. OH-KucnoTHOCTh: 00pa3oBaHue alKOKCHIOB,
UX CTpOeHHME U CBOMcTBa. OCHOBHOCTh M HYKJICO(QUIBHOCTh CIIUPTOB U AIKOKCUI-MOHOB: pEaKIuu
QIKWJIUPOBAHUA U alliIupoBanus. Peakius srepudukanuu, Mmexanu3m peakiuu. [lomyuenue >3¢pupos
HEOPraHMYEeCKUX KHUCIOT. Peakuuu HyKiaeoQUIBHOTO 3aMelleHusl CIUPTOB: OCOOCHHOCTH peaKiuil
Sn1 u SN2, peakiuoHHast CrocoOHOCTh, crepeoxumus. Peakuuum snuMuHupoBanus. KucnotHo-
KaTaJlu3upyeMass  JeruApaTanus: MEXMOJIEKYJIsIpHas  Jerujaparanus, BHYTPUMOJIEKYJISIpHAs
JeTuipaTalus; MEXaHH3MbI, pEakIHOHHas CIOoCOOHOCTh, HAaINpaBieHHE oTuieryieHus. [IpaBuio
3aiinieBa. Karanutuyeckas aeruapataius. Peaknuum cnupToB ¢ rajoreHugamMu ¢ochopa U Cephl:
MEXaHU3MBbl M CTepeoXuMHus. B3ammojeiicTBue COUpPTOB € OKCUTaioreHuaamu Qocdopa u cepsl.
BinsiHMEe pacTBOpUTENSI HAa HAIPaBICHUE PEAKLIHU CIUPTOB C XJIOPUCTHIM THOHWUIIOM, MEXAaHU3MBI
peakuuid. OkucieHue cnupToB. B3aumoneicTBHE CIMPTOB C MEPMAHTaHATOM Kajlusg U OKCUAOM
mapranma (IV). Oxucnenue ciuptoB coenqunenusmu xpoma (VI) — pearent J>xoHca

4.4 ®eHonbl

Knaccudpukammst wu  Homenkimarypa.  CrocoObl  mosyueHus. — Du3nyeckue  CBOWCTBA.
[IpocTpaHcTBEHHOE U 3IEKTPOHHOE CTpoeHHe. lloTeHansl HOHU3aKu U 3JIEKTPOHHOE CPOJICTBO;
o01ass XxapakTeprucTHKa PEaKIMOHHOM CIMOCOOHOCTH. XMMHUYECKHE CBOMCTBA. Peakiuu ruapokcu-
rpymnsl. KucnotHocts. BnusiHMe 3amectuTeneil B KOJIbIIE Ha KHCIOTHOCTh. (OOpa3oBaHue
(eHOKCHIOB, UX CTPOCHHWE U CBOIicTBa. Peaknuu ankuiMpoBaHUs M alUIUPOBaHUS (HEHOJIOB,
MEXaHW3M peakiuuu. Peakumm apomaTuyeckoro sapa: TaJOT€HUPOBAaHUE, HUTPOBAHUE,
cynshupoBanue, HUTpo3upoBanue, Peakius KonbOe, ee MexaHn3M U BAMSHUE Pa3IUYHBIX (GAaKTOPOB
Ha ee pe3yinbTar. Peakuus Pelimepa-Tumana. BzaumoneiictBue ¢ (opmanibaeruioM, MEXaHH3M
peakuuu. ['uapupoBanue u okucienue ¢peHomnos. IleperpynnupoBKky auTMIOBBIX (TEperpyninupoBKa
Knsitzena) u cnoxubix 3¢upoB (meperpynmupoBka @Ppuca) ¢denonos. IlpumeHenue B
IIPOMBILIUIEHHOM OPTaHMYECKOM CHHTE3E.

4.5 TIpoctsie 3¢pups

Knaccudpukammst wu  Homenkimarypa.  CrocoObl  mosyueHus. — Du3nyeckue  CBOWCTBA.
[IpocTpancTBeHHOE U 3JEKTPOHHOE CTpPOCHHE. XHUMHUYECKHe CBoiicTBa. OCHOBHOCTB. Peakuun
KHCJIOTHOTO pACLICIUIEHUS: MEXaHU3Mbl M HANpaBlI€HHWE peakuuid pacuersieHus. OkucieHue
KHCIIOpOJIOM Bo3ayxa. [IpuMeHeHre B OpraHMueckoM CHHTE3E.

4.6 DnokcucoenMHEHUs (OKCUPAHBI)

Uzomepus. Homenknatypa. CrnocoOsl mosydenusi. dusnueckue cpoiictBa. IlpoctpancTBeHHOE U
SJIEKTPOHHOE CTPOCHHME HATWICHOKCHIA. XUMHUYECKHE CBOWCTBAa. Peakuwu ¢ pacKpbITHEM
AMOKCUIHOTO KOJIbIIA MOJI ACUCTBUEM PA3INYHBIX HYKJICOPHIBHBIX pearecHTOB. MeXaHU3Mbl peaKIfii
U HalmpaBJeHHE PACcKpPbITHs Kojbla. KHUCIOTHBIN U OCHOBHBIN KaTanu3 HYKICO()UIBHOTO PaCKPBITHS
OKCHPAHOBOT0 IMKJIA. [IpuMeHeHre B IPOMBIIIIIEHHOM OPraHUYECKOM CHHTE3€.
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Paznen S. Anbaernabl, keToHbl. Kap0oHOBBIE€ KHCJI0THI M UX POU3BOJIHbIE.

5.1. Anbneruapl U KETOHBI

Knaccudpukammst w  Homenkmarypa.  CmocoObl  mosyueHus.  Dus3nyeckue  CBOWCTBA.
[IpocTpaHcTBEHHOE U 3IEKTPOHHOE CTpoeHHe. IloTeHansl HOHU3aMKu U IEKTPOHHOE CPOJICTBO;
0011ass XapaKTepUCTHKA PEAKITMOHHONW CITOCOOHOCTH. XUMHUYECKHe cBoicTBa. OCHOBHOCTh. Peakimu
HYKJICO(DUIBHOTO TNPUCOSAMHEHUs: OOLIMA MeXaHW3M, OCHOBHBIM M KHCJIOTHBIH KaTaius,
crepeoxumus. Peakuuu npucoenuHenust O-HyKiIeo(UIOB: BOJbI, OJHOATOMHBIX U MHOTOaTOMHBIX
CIIUPTOB, AIKOKCUIOB; MEXaHU3MbI peakuuil. [[oHsATHE 0 3aIUTHBIX TPYMIAX albJACTUIOB U KETOHOB:
OKCOJIaHBl, CMOCOObI WX CHHTE3a, YCTOWYMBOCTb B XOJ€ CHHTE3a M CIOCOOBI YJaJIeHUs.
[Ipucoenunenune S-HykiaeounoB: TUApOCyIb(HUTa HATPHUS € THOJIOB, MEXAHH3MBI PEaKIUU.
[Tpucoequnenne C-HyKJI€OpUIOB NMAHUI-AaHUOHA, AJKWHUA-HUOHOB, METAJUIOOPTaHMYECKUX
coeauHenuil, mmunoB ¢ocdopa (peakuus Burtura); mexanusmsl peakuuid. [lonyyeHne anmuioBbIX U
IponapruioBbix cnupToB. Peakmum ¢ N-Hykieopumnamu: amMMHaka, MEPBUYHBIX W BTOPUYHBIX
aMUHOB, THUJIPOKCWJIAMHHA, THAPA3MHOB W €ro NPOW3BOAHBIX; MEXaHU3Mbl peakiuil. Peaknuu c
rajioreHoHykieopunaMu. EHaMHMHBI: aNKUIUPOBAHUE EHAMUHOB, COMNPSIKEHHOE NPHCOEAUHEHUE
€HAMUHOB K 0,[-HEHACHIIIEHHBIM KapOOHWIBHBIM CcOequHEeHHsIM. OTHOCUTENbHAS peaKIMOHHAs
CIIOCOOHOCTH aJIbJIETUJIOB U KETOHOB.

CH-KucnotHoCTh M K€TO-€HOJIbHAsE TayTomepusa. EnHonmzanumsa. Peaknum ¢ ydactuem
0-BOJIOPOJHBIX aTOMOB. Peakuuu o-raJoreHupoBaHHs, H30TOMHOTO OOMEHa M paleMH3allNH;
MEXaHU3Mbl PEAKLUM, KUCIOTHBIM U OCHOBHBIM KAaTaJIU3 3TUX pEaKUUi. EHOIAT-UOHBI, UX CTPOCHHE
U crnocoObl reHepupoBaHusA. JIBOWCTBEHHAass pPEaKIMOHHAs CHOCOOHOCTh  €HOJIAT-HOHOB.
ANKWIMpOBAaHWE W  AUWIUPOBAHHE  CHOJSAT-MOHOB, MEXaHU3Mbl  peakiuil. AJbI0JIBHOE
MIPUCOEIMHEHNE M KPOTOHOBAs KOHAECHCALMA: MEXAHW3Mbl PEAKI[MI, KUCIIBIA U OCHOBHBIM KaTau3.
[TepekpecTHass anbIOJIbHAs KOHACHCAIMS, €€ OCOOEHHOCTH U HemocTtatku. IlepekpecTHas
aNbJI0JIbHAsE KOHJEHCAIUsl apOMAaTUYECKUX albACTUAOB WM (GopManblerujia ¢ anudarudyecKumMu
anpaeruaaMu u keronamu (kouaencanus Knsitzena-IlImuara). Peakius [lepkuHa, ee MexaHu3M.
Peaknun oxucnenusi: okucieHue peaktuBoMm J[xoHca, peaktuBoM ToJieHCa, COEOUHEHUSMHU
mapranna (VII), peakuus baiiepa-Bumurepa, ee mexanusm. Peakunsa Kannunmapo, ee MexaHU3M.
Ilepekpectnas peakiua Kannunmapo. BoccraHoBieHue anbAErHaOB W KETOHOB € TMOMOIIBIO
koMmIutekcHBIX ruapunoB (NaBHs, LiBHs, LiAlH4), ocobennoctu mpoiiecca. BoccTanoBneHue
KapOOHUJIbHBIX COEAMHEHUH 10 ajkaHOB (BoccTaHoBieHHe mo Kiemmenceny u mo Kuknepy-
Bonbdy).

Peaknun apoMaTHyeCcKuxX aabJeru0B U KETOHOB C y4aCTHEM apoMaTH4ecKoro sapa. [Ipumenenue B
MPOMBIIUIEHHOM OPTraHUY€CKOM CUHTE3E.

5.2 OgHOOCHOBHBIE (MOHOKapOOHOBBIC) KAPOOHOBBIE KHCIIOTHI.

OnHOOCHOBHBIE KapOOHOBbIE KHUCHOTHIL. Kiaccudukanus u HomMeHKIaTypa. CrnocoObl MOTydeHus..
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CcTpoeHue. BoaoponHblie cBsi3u B KapOOHOBBIX KHCIIOTaXx.
®usnueckue cpoiicTBa. Xumuueckue cBoiictBa. OH-KucnoTHoCTh. 3aBUCUMOCTD MEXIY CTPOSHUEM
U KUCITOTHOCTBIO. Opmo-3pdext. OCHOBHOCTh KapOOHOBBIX KHCIOT. Peakmus stepuduxanuu, ee
MexaHu3M. BzaumoneiicTBue ¢ aMMHUAaKOM, MEPBUYHBIMM M BTOPUYHBIMHU aMHUHAMH, MEXAHH3M
peakmuii. OOpa3oBaHKe TraJIOTeHAHTHAPUIOB, MEXaHU3MBI peakiuii. Peakiiun kapOOHOBBIX KUCIIOT C
y4acTHEM  O-yIJIEPOJHBIX aTOMOB: o-TajoreHupoBanue 1o [emmo-Doabrapay-3eamHckoMy,
MEXaHU3M peakiuu. BoccrtaHoBienune. Peaknuu JIeKapOOKCHIMPOBAHMS: JJICKTPOJU3  COJICH
KapOoHOBBIX KUCIOT 10 Konbbe, nekapookcunupoBanue mo [Jroma u no bopoanny-XyHcIukkepy.
5.3 ®OyHKIMOHAJIbHbIE MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT: TaJlOT€HAHTUIPUIIBI (allUJITaIOTeHUIbI),
AHTHUJIPUJIBI, CTIOKHBIC d(DUPBI, AMHIbI, HUTPUIIBL.

Oco0eHHOCTH TIPOCTPAHCTBEHHOTO M 3JIEKTPOHHOTO CTpOCHMs. KUCITOTHBIM M OCHOBHBIA KaTalu3 B
XUMHUHM  (DYHKIIMOHATBHBIX MPOU3BOJHBIX KApOOHOBBIX KHCIOT. lloHATHE 0 HYKICODUIHHOM
KaTajause.

lamorenanrunpuapl. CrnocoObl  monmyueHus. Bl3aumoneiictBue ¢ Bakuedmmmu N- u  O-
Hykieoduiaamu (Boja, CIIUPThL, aMMHUAK, aMUHBI, THPA3HH), MEXaHU3MbI peaklnii. BocctaHoBneHue
JI0 anbAEruaoB o PozeHmyHy.
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Crnoxubie 3¢upsl. CrocoObl nonydeHus. ['maponus3 cnoXHBIX 3(QUPOB B YCIOBUSX KHCIOTO U
OCHOBHOI'O KaTajn3a, MEXaHW3Mbl MpPOILECCOB. AMMOHOJIM3, MEXaHHU3M peakuuu. Peakmuu c
METaJNIOOPTaHNYECKUMH COEIMHEHNUSIMHU, BOCCTAHOBIIEHHE 10 CIIMPTOB U AJIbJAETHU/IOB.

AHruapuasl KapOOHOBBIX KHUCIOT. CriocoObl monyuyeHus. Peakumu anruapunoB kucior. KereH,
MOJTy4YEeHHE U CBOMCTBA.

Hutpunbl. CriocoOsl nonrydenus. Kuciaplii ¥ MeN09YHON THAPONIN3 HUTPUIOB, MEXaHU3M TPOIIECCOB.
BoccraHoBineHne KOMIUIEKCHBIMY THAPUIAMU METAJUIOB 0 AMUHOB M albAeru10B. B3anmoaencrere
C MarHuii- ¥ JIATUHOPTraHUYECKUMU COEIUHEHHUSIMU.

Amunpl. CriocoObl momydeHus. [waponu3, MexaHu3M peakiuud. BoCCTaHOBJICHHE /10 aMHHOB.
Herunparanus amunos. [leperpynnupoBku ['opmana, MeXaHU3M PEaKLIMH.

5.4 MHOTOOCHOBHBIEC KapOOHOBBIE KHUCIIOTHI.

MHOTOOCHOBHBIE KapOOHOBBIE KHUCIOTHL. JIMKapOOHOBBIC KUCIOTHI KHPHOTO U apOMATHUECKOTO
pana. Homenkmarypa. CmocoObl mosydeHus. Pusnueckue U XumMudeckue cporictBa. OH-
Kucnoraocts. OOpazoBanue (YHKIHMOHATBHBIX NPOU3BOAHBIX. Peakuuu, mnporekaronme mpu
HarpeBaHuu. Lluknuyeckue aHTUAPUIBL: TOTy4YeHHEe, CBOMCTBA. [IpruMeHenrne TuKapOOHOBBIX KHUCIOT
B [IPOMBILIJIEHHOM OPTaHUYE€CKOM CHHTE3E.

ManonoBbIii 3¢up, crnocoOsl nomyueHus, ctpoenne, CH-kucnotHocTh. Peakiuu ankuiampoBaHwus,
THIIPOJIN3a, AeKapOokcuinpoBanus. CHHTE3bl KapOOHOBBIX KHUCIOT U3 MAJIOHOBOTO 3¢upa. Peakuuu
KOHJICHCAIIUW MAaJOHOBOTO 3dupa ¢ KapOOHWIBbHBIMH coenuHeHHsMHU (peakumsi KuEBenarens),
peakuus Poguonosa.

5.5 3ameménnapie KapOOHOBBIX KHUCIIOT.

Knaccudukanus m Homenknarypa. ['amorensameménnbie kuciaoT. CrnocoObl mosydeHHs o- U 3-
raJIor€H03aMEeIICHHBIX KUCIOT. [ MAPOKCUKHUCIOTHL: Kilaccupukanus 1 HoMeHkiatypa. OcobeHHOCTH
CBOWCTB -, -, Y-TaJIOT€H3aMEIIEHHBIX W TUAPOKCUKUCIOT. JIaKTHU/IBI, TAKTOHBI. AMHHOKHUCIOTBL.
Knaccudukammst 1 HoMeHkmarypa. Peakmust PomnonoBa OcCOOEHHOCTH peakuuu ATEpHPUKALINH,
AIKUAJIMPOBAHUS U allMUIMPOBAHUSI AMUHOKHUCIIOT. Peakiinu 11a3oTHpOBaHHUS.

Pa3znen 6. A3orcoaepxainiue coeJMHEHMsI.

6.1. Hutpocoenunenus

Knaccudukammst u HOmeHknatypa. CrocoObl mosydeHus. IIpocTpaHCTBEHHOE U AJIEKTPOHHOE
ctpoenue. OOmas xapakTepUCTUKA PEAKIHOHHOW cmocoOHOCTH. XWMHYECKHE CBOMWCTBA.
Tayromepusi IepBUYHBIX U BTOPUUHBIX aTPaTHUECKUX HUTPOCOESTUHEHUH. [IpHunHbI MOABUKHOCTH
atoma Bojopona mnpu o-yraepogHoM arome. CH-KucinoTHOCTh MNEpBUYHBIX M BTOPUYHBIX
HUTPOAJIKAHOB M KUPHO-aPOMATHYECKUX HUTpocoeauHeHui. Peakiuu co mienodyamu. CTpoeHue
cojeil. BzaumoneiicTBue HUTPOHAT-MOHOB C KapOOHWJIBHBIMH COCIMHEHHUAMHU (peakius AHpPH).
ApoMaTH4eCcKue HUTPOCOEIMHEHUS. Peakiiui BOCCTAHOBJIEHUS HUTPOAPEHOB B KUCJIOW U IIETOYHOU
cpenax. IIpoMexxyTouHble TMPOAYKTBI BOCCTAHOBJICHHUS HHUTPOrPYMIbI (HUTPO30COEIUHEHUS,
apUITHJIPOKCUIIAMUHBI, A30KCH-, a30- M rujapazocoequHeHus). CeneKTUBHOE BOCCTaHOBIICHUE
HUTPOTPYNINbl B JAWHUTpoapeHaxX. [IpuMeHeHWe B  NPOMBILUIEHHOCTH;  TOKCUYHOCTb
HUTPOCOETUHEHHUI.

6.2. AMuHBI

Knaccudpukammst wu  Homenkmarypa.  CmocoObl  mosyueHus.  Dus3nyeckue  CBOWCTBA.
[IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOEHUE. XMMHUYECKUE CBONCTBA. CTpPOEHHME U OCHOBHOCTb.
Peakuyu c KuclioTaMH, CTPOEHHE COJIEH, MX HOMEHKJIAaTypa W CBOWMCTBA. AJKWIMPOBaHUE U
alWJIMPOBaHUE; MEXAHM3Mbl 3TUX peakiuuid. YeTBepTUUHbIE AMMOHHEBBIE COJIM U OCHOBAHUS:
MOJIyYEHUE, CTPOEHHUE, CBOWCTBA; pACIICIUICHUE YETBEPTUYHBIX aMMOHHEBBIX OCHOBAHHI,
Hanpasienue peakuuid. IlpaBuno I'opmana. Peakunu aMHHOB ¢ a30THCTOM KHCIIOTOH, MEXaHHM3M
peakuuu. OCOOEHHOCTH pEaKIHil ANEeKTPOGUIBHOTO 3aMelleHUuss B apOMaTHYEeCKHMX aMHHaXx
(HUTpOBaHME, TaJOT€HUPOBaHKE, CyIb(pupoBanue, popmunuposanue). OKUCIECHIE aMUHOB.

6.3 A30- 1 1Ma30COETUHEHUS

[lonyueHue nAMA30COCIMHEHMM peakLMEeW [OUa30TUPOBAHUSA: YCIOBHUS IIPOBEACHUSA pEaKLUU U
MEXaHU3M, MPUPOJAa HHUTPO3HUPYIOLIErO pPEAreHTa; pa3jiudus B YCTOMYHMBOCTH HACBIILIECHHBIX H
apoOMaTUYECKUX Jra3zocoeAuHeHnil. Pusndyeckue CBOKWCTBA. IIpOCTpaHCTBEHHOE U AJIEKTPOHHOE
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CTPOCHHE apOMaTHMYECKMX [Ma30COCIMHEHUN B 3aBUCUMOCTH OT pH cpenbl, TayromepHbIe
npeBpalleHus. XMMUYEeCKue CBOMCTBA. Peakiny, mpoTeKaronue ¢ BBIACICHUEM a30Ta: 3aMEILCHUE
JIMA30HUEBOM TIpYyNNbl Ha THIPOKCU-, AIKOKCUTpynmy, ¢Top, Hoxa. Peaknuum paaukambHOro
3aMeIIeHUsl JHa30rpyNIlbl Ha XJOp, OpoM, IHAHOTPYIY, HUTPOTPYMIy, BOIOpoj, Peakimwu,
npoTekaromue 0e3 BbIJICIEHUS a30Ta: BOCCTAHOBIEHUE 10 apWITHAPA3uHOB. A3ocodeTaHue. A30- U
JIMa30COCTABIISIONINE, YCIOBUS COYETaHUS ¢ aMMHaMu U (eHonamu. [lonydeHue m mpuUMeHEHUe
a30COCIUHEHM, a30KPACUTEIIN.

4 O0beM y4eOHOH TUCHHUIIINHBI.

Cemectp
Bcero
. 2 ceMecTp 3 cemectp
Bun yaebHoii paboThl A A
38 | 3B |Axanu [3E |
OO6m1as TpyA0€MKOCTh JUCIUTUIHHBI 11 396 3 108 8 288
KonTtakTHas  paGora —  ayAuTOpHBIE 4,45 | 128 178 | 64 2,67 | 96
3aHATHSA:
Jlexiuun 1,78 | 64 0,89 |32 0,89 | 32
[Tpaktuueckue 3ansatus (113) 1,78 | 64 0,89 | 32 0,89 | 32
JlaGopaTtopusie paboTs (JIP) 0,89 | 32 - - 0,89 | 32
CamocrosiTesibHas padoTa 5,30 | 191 0,97 |35 4,33 | 156
KonTakTHas camocTosiTenpHas padoTa - - -
CamocTosATenbHOE U3y4eHUE pazaenos | 5,30 107 0,97 35 4,33 192
JUCIUTIIAHBI
Buabl KoHTpOJIA:
JK3aMeH (3auem ¢ OUeHKOIL) 1,25 | 45 0,25 |9 1 36
KonTtaktHas  pabota —  MpPOMEKYTOYHAs 0.6 0.2 0.4
aTTecTanus 1,25 - 1
[ToaroToBka K 3K3aMeHy (3a4eTy C OIEHKOM ) 44,4 8,8 35,6
3auér c
Bujx uTOroBoro KOHTpOJIs: . JK3aMeH
OIIEHKOI
Beero Cemectp
. 2 ceMecTp 3 cemecTp
Bun yaebHoIi paboThl A A
3E | “IP- |38 | Actp.u. |3E ) cIp-
OO01mas TpyA0€MKOCTh JUCIUTIIUHBI 11 297 3 81 8 216
KonTakTHasi pabora — aynuropHblie 3ausatusi: | 4,45 | 120 1,78 | 48 2,67 |72
Jlexiuun 1,78 | 48 0,89 |24 0,89 | 24
[Tpaktuueckue 3ansatus (113) 1,78 | 48 0,89 |24 0,89 | 24
Jlaboparopusie paboTsl (JIP) 0,89 | - - - 0,89 | 24
CamocTosiTesibHasi padoTa 5,30 | 1433 0,97 | 26,3 433 | 117
KonTakTHas camocTosiTenpHas padoTa - - -
CamocTosATenbHOE U3y4eHUe pazaenos | 5,30 143.3 0,97 26.3 4,33 117
JUCIUTIIAHBI
Buabl KoHTpOJIA:
OK3aMeH (3auem ¢ OUEeHKOUL) 1,25 | 27 0,25 | 6,8 1 27
KonTtaktHass paborta —  MpOMeEXyTOYHas
aTTeCcTalus 1,25 0.3 0,25 02 1 03
IToaroroBka K sK3aMeHy. 26,7 6,8 26,7
3auér c
Bujx uTOroBoro KOHTpOJIs: . JK3aMeH
OIIEHKOI
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AHHOTaUA padoyeil MPOrpaMMbl JUCHUNJIMHBI
«AHATUTHYeCKAs] XMMHSD)
1 Leap THCHUIIHHBI — TPUOOpETeHNHE 00YJAIOIIUMUCS 3HAHUN Y KOMIIETEHITUH, HEOOXOAUMBIX IS
pelIeHNs KOHKPETHBIX 331a4 XUMUYECKOT0 aHaIu3a.
2 B pe3yabTaTe H3y4YeHUS TMCUMILINHBI 00y4AIOMIUICS 10/I2KEeH:
Obnaoamye cnenyomUMHA KOMIETESHIMSIMU U UHIUKATOPAMU UX JOCTUKECHUS:
OIIK-1.1; OIIK -1.2; OIIK-1.3
3namo:
e OCHOBHbBIC TMOHSTUSA, TEPMHUHBI, METOJbI M MPHEMbl KAYECTBEHHOTO U KOJUYECTBEHHOIO
XUMHYECKOT0 aHAIIN3a;
e TEOPETUYECKUE OCHOBBI (DU3MKO-XUMUIECKIX METOJIOB aHATIN3a;
e TMPUHIUNBI PAOOTHI OCHOBHBIX NMPUOOPOB, UCHIOIB3YEMBIX ISl IPOBEICHUSI KaYECTBEHHOTO U
KOJIMYECTBEHHOTO aHaIN3a;
Ymemy:
e TMPUMEHSTH MPHOOPETEHHBIC MPAKTUICCKUE HABBIKU B MPOPECCHOHATBHON IEATEILHOCTH IS
pelIeHns KOHKPETHBIX aHAIMTUYECKUX 3a/1aY;
e TPOBOJIUTH OOOCHOBAHHBIN BHIOOP METOJA aHAJIM3a C YYETOM Iiesieil 1 0cOOEHHOCTeH TaHHON
MPAKTUYECKOM 3a/1a4u;
e TIPOBOJUTH PacueThl HA OCHOBE MPOBEIACHHBIX UCCIIEAOBAHMIA;
e TPOBOJIUTH METPOJIOTUYECKYIO OLIEHKY PE3YIbTAaTOB KOJIMYECTBEHHOTO XUMUUECKOTI0 aHAIN3a
Braoemy:
e OCHOBAaMH METPOJOTHYECKON OIIEHKH Pe3yIbTaTOB KOJIUYECTBEHHOIO XMMHUECKOTO aHAIN3a;
e TpHEMaMHU UHTEPHPETALUU PE3YyJIbTATOB aHAIN3a HA OCHOBE KBAJTUMETPUUECKUX OLICHOK;
e METOAOJIOTHEH XMMHUYECKUX U  (PU3MKO-XMMHYECKUX METOJIOB  aHajiu3a, ILIUPOKO
UCIIOJIB3YEMBIX B COBPEMEHHON aHATUTUYECKOM MPAKTUKE
3 Kpartkoe coaepxxanue TUCUUIIINHBI
Paszoen 1. nentudukanys HOHOB 3JIEMEHTOB B PacTBOpax
1.1 BBenenue B COBpEMEHHYIO aHATUTUYECKYIO XUMUIO.
AHaNnMTUYECKast XUMHUS KaK OCHOBA METOJIOB U3YUYEHHS M KOHTPOJISI XUMUYECKOTO COCTaBa BELIECTB B
MaTepuaibHOM TMPOM3BOJACTBE, HAYUHBIX HCCIEIOBAHUAX, B KOHTpOJIE OOBEKTOB OKpY’KaIoILIEi
cpenpl. Bunel ananmuza. OJNEeMEHTHBIM, MONEKYJSApHbIH, (a30BbIi M M30TONHBIA aHAIU3.
KonuuecTBeHHBI W KaueCTBEHHBIM aHAIW3 OpPraHMYECKMX M HEOPraHMYECKHUX  BEIECTB.
Xumudeckue, (QU3UKO-XUMUYECKHE METOAbl aHalu3a, WX B3aUMOCBS3b, COOTHOIIEHHE U
IIPUMEHEHNE. AHAIUTUYECKUN CHUTHaJl KaK HOCHUTENIb KAadeCTBEHHOM M  KOJIMYECTBEHHOU
uHpopmanmu 00 oObekTe aHamu3a. [locTaHOBKA aHANMTUYECKOW 3amadd. AJITOPUTM IPOBEICHUS
aHaju3a: oTOOp cpemHel mpoObl, MOATOTOBKA MPOOBI K aHaW3y, M3MEPEHUE aHAIMTUYECKOTO
CUTHaJa M €ro METPOJIOTUYECKasl OIIEHKA, pacyeT pe3yibTaTOB aHalu3a U UX HHTEpIpeTarus.
[Tpumepsl pemieHus 3a7ay aHAIUTUYECKOTO KOHTPOJS B XMUMHYECKOHW TEXHOJIOTMM, B aHaJH3e
00BEKTOB OKpYy»Karomiei cpenasl u ap. [IoOHATHS O COBPEMEHHBIX METOAAX JSJIEMEHTHOTO aHaIH3a:
ATOMHO-’MHUCCHOHHBIH  aHAJIW3, aTOMHO-aOCOPOIMOHHBIN aHaM3, PEHTreHO(ITYyOPECIICHTHBIMN
aHaJM3.
1.2 Cniennduka 3a1a4 aHATUTHIECKON XUMUH.
OcCHOBHBIE = TEPMHHBI  aHAIUTHUeCKOW xumuu. OOHapyxkenue. OmpeneneHue. AHaIHU3.
AHaJIUTHYECKHEe XUMHUYECKHE peaklMh KaK OCHOBAa XHMMHMYECKOTro aHaiu3a. KaudecTBeHHBIE U
KOJIMYECTBEHHBIC aHAJIUTHYECKME XUMHYECKHE peakuuu. TpeOoBaHMs, MPEAbSBISIEMBIE K HUM.
Crneunduka aHANUTUYECKUX pEaKLMid, HCIONb3YyEeMbIX B aHaiu3e. AHanuThyeckas Qopma u
AHATUTUYECKUE TIPU3HAKH. AHATUTHYECKUE PEaKIUU M aHamuTrdeckue 3 exTsl. XapaKTepucTHKU
AQHAIUTUYECKUX PEaKIUil: YyBCTBUTEIBbHOCTb, H30MpPATEIbHOCTh (CEIEKTUBHOCTH). [ pymnmosbie,
o01rye, 4acTHBIC, XapaKTepHbIE U crierupuyeckue peaknuu. [1yT moBbIeHns H30MPATEIBHOCTH U
YYBCTBUTEIBHOCTH aHATUTUYECKUX PEAKIUH.
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1.3 Xwumuyeckue paBHOBECUSI B TOMOI€HHBIX W TETEPOr€HHBIX CHUCTEMaX, INPUMEHSEMBbIX B
AHAJIMTUYECKON XUMUH.

OcHOBHBIE  THUMBl  pEaKUHH, MNPUMEHSIEMbIX B  aHAJIUTHYECKOM  XuMuUU  (OcaxIeHus,
KHCJIOTHOOCHOBHBIE, KOMIUIEKCOOOpa30BaHMs, OKHUCIEHHUs-BOocCTaHOBNIEHHs). COCTOSIHME HOHOB
3JIEMEHTOB B pacTBOpax. KOHCTaHTHI paBHOBECHsI aHAJUTHUECKUX DPEAKIMN: TepMOJUHAMHYECKUE,
KOHLICHTPALlMOHHBIE,  yCIOBHbIE.  DakTOpbl, BAMSIONIME HAa  XUMHUYECKOE  paBHOBECHE
(kommuiekcooOpa3oBaHue, 0Opa30BaHHE MaJIOPACTBOPUMBIX COCAMHEHUHN, HW3MEHEHHE CTEINeHU
OKHUCJICHUSI OMPEIEIsIEMOr0 MOHA, BIMSHUE MPUPOJBI PACTBOPUTEINS,, MOHHOM CHJIbI, TEMIEPATYpHI,
COCTaBa pacTBOpA).

PaBHOBecusi B aHAJIMTUYECKH BAXKHBIX MPOTOJMTHUECKUX cHucTemaX. KOHCTaHTBI KHCIOTHOCTH U
OCHOBHOCTH. Y paBHEHHS MaTepHaIbHOTO OanaHca. Beraucienne pH pacTBOpOB KHUCIOT M OCHOBAaHUMA
pa3IMYHON CHJIBI, CMECel KUCIIOT U OCHOBaHUi. bydepHbie pacTBOPHI, HCIIONIB3yEMBIE B XUMHUYECKOM
aHajgu3e: WX CcocTaB, cBoicTBa (OydepHas emkocTh, oOnacTh OydepupoBanus), pacder pH,
MPUMEHEHUE B aHATMTUYECKON XUMUHU.

AHaJIUTHYECKHE pEeaKlUUUd KOMIUIEKCOOOPa30BaHMS, OCaXACHUS, OKHCICHHUSI-BOCCTAHOBIICHUSI.
OOmue, CcTymeHYaTble ¥ YCJIOBHBIE KOHCTAaHTBI YCTOWYMBOCTH KOMIUICKCHBIX COEIMHEHUHU.
Hcnonp3oBaHne peakmuil KOMILIEKCOOOpa30BaHUS B AHATUTHYECKONM XUMUHU (OOHapyKEHHE H
KOJIMYECTBEHHOE  OIpeJesieHre, MackupoBaHue). Mcmnonb3oBaHWe peakluil OCaXKIEHUs B
aHanuTU4Yeckux uensiXx. KoHcTaHTa paBHOBeCHsl peakiuil OCaXIEHUS-PACTBOPEHHUS; (HaKTOPBI,
BIUSIONIME HA PACTBOPUMOCTH OCAJKOB. Pacder yclioBUI OCaXJI€HHUS W PACTBOPEHUS OCAIKOB.
OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE paBHOBecHs. CTaHIApTHBII M pPEANbHBIA  OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE MOTEHLIUAIIBI.

Xumudeckue W (PU3MKO-XMMHUYECKHe crmocodbl ompenenenus pH pactBopoB. PaBHOBecus
AHATUTUYECKUX PEAKIUH KOMIUIEKCOOOpa3oBaHUS M ympaBiieHne UMH. DakTopbl, BIUAIOIMIKAE Ha
HaIpaBJIeHUE OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. KoHcTaHTa paBHOBECHS U €€ XUMHUKO-
aHaUTHYECKOe 3HaueHue. PacueT k03(h(HhUIIMEeHTOB MOOOYHBIX peaKIil.

1.4. KauecTBeHHBIE U KOJTMYECTBEHHbIE aHAIUTUYECKUE PEAKIIMH C OPTAaHUYECKUMHU aHAIUTUYECKUMU
peareHTamMu B aHAJIN3€ HEOPraHUYECKUX BEILECTB.

Opraanueckue anamutuueckue peareHThl (OP). Knaccubpukamus OP mo Tumy peakiuii ¢
HeoprannyeckuMu noHamu. Komrmiekcoobpasyromue OP u ctpoeHne ux Monekyn: GyHKIIMOHATLHO-
aQHAIUTUYECKAs U aHAIUTUKO-aKTHUBHAs rpymibl. OCOOEHHOCTH M NPEUMYIIECTBA HCIOIb30BAaHUS
OP, oGmactu mpuMmeHeHus. J[OMONHUTENBHO: TEOPHUsS NEUCTBUS KOMIUIeKcooOpasytomux OP, yder
noHHoro cocrosaus OP u meramna. ['unore3a aHajnoruili U npakTUYecKue BbIBOABI U3 Hee. [Ipupona
XUMUYECKON CBsi3M B KoMiuiekcax OP ¢ uMoHaMuM MeETaJJIOB U €€ MPOSIBICHUE B ILBETHOCTU
koMrIuiekcoB. Peakiiuu OP ¢ xpomodopHbIMU 31eMeHTaMU. FITHTEeHCHUBHOCTD OKPACKH aHATTMTHYECKUX
dbopM W UHTECHCHBHOCTh TOTJOIIeHUs. VIcrmonb3oBaHWe peakuuii OpPraHMYECKUX pPEearcHTOB B
(GhOoTOMETPpUUYECKOM aHaJU3E.

Pazoen 2. KonnuecTBeHHBI XUMUYECKUN aHATIN3

2.1. IIpuHIUIIBI ¥ 331241 KOJTMYECTBEHHOTO aHAJIN3A.

Knaccudukamnuss METo10B KOTUYECTBEHHOTO aHanu3a. TpeOoBaHus, MPEABSIBIIEMbIC K XUMHUECKUM
peakuusM B KOJMYECTBEHHOM aHaju3e. JTallbl KOJWYECTBEHHOTO ONpEesIeHUsl. XapaKTepucTUKa
pe3yJabTAaTOB KOJUYECTBEHHOTO XUMHUYECKOTO aHanu3a. OmnpeneneHue COJEp)KaHHUs BEIECTBA B
pactBope, pacueTHble (opmynbl. CrnocoObl mpeAcTaBieHUS pe3yJbTaTOB aHalu3a. 1ecThl Ha
BBISIBJICHUE CHUCTEMAaTUYECKUX TMOTPEUIHOCTE B pe3yJbTaTaXx KOJWYECTBEHHOTO XUMHUYECKOIO
ananmu3a. [Ipo6ooTdop 1 mpoOOIOArOTOBKA.

2.2. Tutpumerpuueckuil aHanu3. Tumbel peakuuid, HCIOJNB3YeMBIX B TUTpuUMeTpuu. TpebGoBaHus,
peIbABIsIEMbIE K HUM.

[punnun Ttutpumerpun. TurpoBanume wu ero srtanbl. [paduyeckoe u3o0pakeHHe mporecca
TUTPOBAHUS — KpUBbIE THUTpOBaHMs, HX BHIbl. CKayoKk Ha KPUBOM THUTPOBaHMS, TOYKA
skBuBasieHTHOCTU (T.3.) M koHeuHass Touka TtutpoBaHus (K.T.T.). IlepBuunble M BTOpUYHBIE
cTanaapThl. [IpreMbl TUTPUMETPUUECKOTO aHaIM3a: MpSIMOe U OOpaTHOE THUTPOBAHUE, KOCBEHHbIE
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MeTonpl. Tumbl peakuuif, MCHOIB3YEMBIX B TUTPUMETPUUYECKOM aHaiu3e, TpeOoBaHUS,
MPEAbSBISIEMbIE K HUM.

JIOonOTHUTENBbHO: MHCTPYMEHTAJIbHBIE METO bl MHAUKAMK T3. [ToTeHIImoMeTpuyeckoe TUTPOBAHHUE.
Merton I'pana. [Ipyrue crocoObl yCTaHOBICHHUSI KOHEYHOW TOUKH TUTPOBAHUS.

2.3. Peakuuu HeWTpanu3anyy B KOJUYECTBEHHOM XMMUYECKOM aHaJIM3E.

Metoabl KMCIIOTHO-OCHOBHOTO THUTpOBaHMs. CYIIHOCTh METO/Ia KUCIOTHO-OCHOBHOTO THUTPOBAHMSI.
KpuBble KHCIOTHO-OCHOBHOIO THUTpPOBaHUSA. PacyeT M NOCTPOEHHE TEOPETUYECKUX KPHUBBIX
TUTPOBAHHUSI CHJIBHBIX U CIAOBIX OJHOOCHOBHBIX MPOTOIUTOB. DAKTOPHI, BIHUSAIOMINE HA BEITUYHHY
CKayka Ha KPHUBBIX KUCJIOTHO-OCHOBHOTO TUTpoBaHUSA. CrocoObl yCTaHOBIEHHUS KOHEYHOW TOYKHU
TUTpoBaHUsA. KUCIOTHO-OCHOBHBIE WHJIMKATOPBl, HMHTEPBAJ MEpPEX0/Ja OKPACKHM HWHIUKATOPA,
nokazarenb TuTpoBanus (pT). [IpaBuiio BeIOOpa MHIMKATOpA AJIsi KOHKPETHOTO CiIydasl TUTPOBaHUSI.
[IpakTrueckoe [IPUMEHEHUE peakuui KHUCJIOTHO-OCHOBHOI'O B3aUMOJCUCTBUS.
[ToTeHIIMOMETpUYECKOE TUTPOBAHHE HA OCHOBE PEAKIMU KHUCIOTHO-OCHOBHOTO B3aMMOJICUCTBUA.
HNunukaTopHble NOTPEIIHOCTU U UX OLICHKA.

2.4, AHamUTHYECKHE pEaKIMu KOMIUIEKCOOOpa30BaHUS M OCAXKACHUS B KOJIMYECTBEHHOM
XUMUYECKOM aHaJIN3e.

Hcnonp3oBaHre KOMILJIEKCOOOpa30BaHUs B XUMHUYECKOM aHanu3e. Heopranuueckue 1 opraHnyeckue
nuranabl. KOMIUIEKCOHBI U X CBOMCTBA. YCJIOBHBIE KOHCTAaHThl YCTOMYMBOCTH KOMILIEKCOHATOB U
UX  OpakTHueckoe  ucnonb3oBaHue. OOocHOBaHME ~ BbIOOpa  ONTHUMAJBHBIX  YCIOBUH
KOMILJIEKCOHOMETPUYECKOTO  TUTpoBaHUs. KpuBble KOMIIJIEKCOHOMETPUYECKOTO THUTPOBAHUA.
®DakTOpHI, BIHUSIIONME HA BEJIMYNHY CKauyka Ha KpUBBIX TUTpoBaHUsA. CriocoObl ycTaHOBIeHHS T.0. H
K.T.T. MeramioxpoMHble WHAMKATOPHI, NPUHIMUN WX JeicTBusA. Bwibop wuHAMkartopa mms
KOHKPETHOIO ciyvas TUTPOBAHUS. AHanmuTnueckue BO3MOKHOCTHU MeToaa
KOMILJIEKCOHOMETPUYECKOTO TUTpoBaHMs. [[prMeHeHre KOMIUIEKCOHOB B aHAJUTUYECKON XMMHH B
KayecTBE MAaCKUPYIOIIMX areHtoB. [IprMeHeHne XUMHYECKHX peakluid KOMILJIEKCOOOpa3oBaHUS B
(GOTOMETPUYECKOM aHAIM3E, B METO/Ie KOHTYKTOMETPUIECKOTO TUTPOBaHMS. Peakiuu ocaxneHus B
KOJMYECTBEHHOM XMMHUYECKOM aHaiu3e. |’ paBuMeTpudeckuii aHanmu3. TeopeTnyeckoe 000CHOBaHHE
BBIOOpA ONTHMANBHBIX YCIOBHIA OCAKICHHS KPUCTAUNIMYECKUX U aMOP(HBIX ocaakoB. [IpumeneHune
XUMUYECKUX PpEaKUHMl OCAXKIACHUS B METOAE NOTCHIMOMETPUYECKOIO THUTPOBAHHUS, B METOJE
Typounumerpun. OCOOCHHOCTH peakIuid KOMIUIEKCOOOpa3oBaHUs (XeIaTooOpa3oBaHMs) HOHOB
MetaisioB ¢ DJITA. OcanurenbHoe TATPOBAHUE.

2.5. AnHanuTHyYecKHE pEaKIMU OKHCICHUS-BOCCTAHOBICHUS B KOJMYECTBEHHOM XHUMHUYECKOM
aHaamuse.

OKHCIUTENbHO-BOCCTAHOBUTENIbHASL PEAKIUS M OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIM MOTEHIUAI.
KoHcTaHThl paBHOBECHsI OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX peakuuid. Bpibop TuTpanrta wu
ONTUMAIBHBIX YCIOBUH TUTpOBaHUs. KpHUBbIE OKHUCIUTEIHLHO-BOCCTAHOBUTEIHLHOIO THUTPOBAHUS.
@akTopbl, BIUAIONIME HA BEJIUYMHY CKAuyka Ha KPUBOM TUTpoBaHUA. MHIMKAIMS KOHEYHOW TOYKH
TUTPOBAHUS  XUMHYECKMMH W  (U3HKO-XMMHUYECKMUMU  MeTojaMu. llepMaHraHatomeTpus.
XapakTepucTHUKa METOo/a. YCIOBUS TMPOBEACHUSA IEPMAHTAaHATOMETPUUYECKUX  OIPEICITCHHI.
BemectBa, omnpezaensemMble MMEpMaHTaHATOMETPUUYECKUM METOAOM. JlOCTOMHCTBA M HEAOCTATKU
Merona. Honomerpusa. XapakTepucTHKa METOJA, YCIOBHUS TMPOBEICHUS HOJOMETPUYECKOTO
omnpeaeneHus BemecTB. /J[oCTOMHCTBA M HENOCTAaTKM MeToja. [IpuMeHeHue peakuuid OKUCIIEHUs-
BOCCTAaHOBJIEHUS] B METO/I€ MOTEHIIMOMETPUYECKOTO TUTPOBAHUSI.

2.6. MonooOmeHHast xpoMaTorpadusi B KOTHYECTBEHHOM XUMHUYECKOM aHAH3e.

TpebGoBanusi, MpeabABIIEMbIE K PEaKIUsIM HOHHOTO oOMmeHa. M3oTepma moHHOTO 0oOMeHa. Bribop
ONTHUMATBHBIX YCJIOBH HMOHOOOMEHHOTO pa3ieleHus BemecTB. [IpuMeHeHHe HWOHOOOMEHHOM
xpomaTorpauu B aHAJIUTUYECKOM XUMHUM OPraHUYEeCKMX W HEOPraHWYeCKUX COEIMHEHUI:
paszeneHue, OUuCTKa, KOHIICHTPUPOBAHUE U T.JI.

Pa3zoen 3. BBenenue B pusnko-xumMudeckrue (MHCTPYMEHTAJBHBIE) METOIbI aHAJIHA3a

3.1. ®XMA — cocraBHas 4yacTb COBPEMEHHOMN aHAIMTUYECKOW XUMHUH.
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Knaccupukanus  QuU3MKO-XMMUYECKMX  METOJOB  aHalIW3a. AHATUTHYECKUM CHUTHAJI — Kak
uHpopMaTuBHAs (YHKIMS COCTaBa BELIECTBA M €ro KOJUYECTBa. I[IpuMepsl aHAIUTHYECKUX
CUTHAJIOB U UX n3MepeHuii B PXMA.

3.2. MeTponoruueckue OCHOBbI AaHAJTUTUUYECKUX METOJIOB.

OCHOBHbIE AHAIUTHKO-METPOJIOTMUECKHNE XapaKTEepPUCTUKA METOJOB M Ppe3yJibTaToOB aHaJu3a,
CHOCOOBI UX OLICHKH: IpeJiesl 0OHapyKeHUs, KO3((UIIUEHT YyBCTBUTEILHOCTH, HIDKHSAS U BEPXHSIS
rpaHulla Juarna3oHa OIpelesieMbIX COJEp>KaHUM, CEJEKTHUBHOCTh, MPELHU3HMOHHOCTh B YCIOBHSIX
CXOAMMOCTH  (IIOBTOPSIEMOCTH) M BOCHPOM3BOAMMOCTH,  IPABUIBHOCTb,  JKCIIPECCHOCTH.
O606mennbie ceeaenust o 'OCT P UCO 5725 (2002).

3.3. OOmast xapakTepUCTKa CIEKTPAIBHBIX, IEKTPOXMMHUUYECKHX M XPOMAaTorpa(uyecKux
MeTo/10B aHanu3a. [IpencraBnenue o pOTOMETPUUECKHUX, TOTEIMOMETPUUYECKIX METOJAaX aHajIu3a U
MOHHOOOMEHHOU XxpomaTorpaduu.

4 O0beM yueOHOM JUCUMIIJIMHBI

. O0beM THCHUILIHHBI

Buna yueOHo# padoThI

3E | Akan. 4. | AcTp.u.
O0masi Tpy10eMKOCTh JUCUMIIIIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS 2,23 | 80,4 60,3
Jlexum 0,45 | 16 12
[Tpaktuueckue 3anstus (113) 0,45 |16 12
JlabopaTtopusie paboTs (JIP) 1,34 | 48,4 36,3
CamocrosiTesibHas padoTa 1,77 | 63,6 47,7
KoHTakTHast camocTosaTenbHas paboTa

1,77
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI 63,6 477
Bua uTOroBoro KOHTpoJIf: 3adeT ¢ OEeHKOH

AHHOTauA padoyeil MPOrpaMMbl JUCHUININHBI
«Du3nyeckass XuMHs»

1. Heab AMCHMUNIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABISIONINX XOIOM
XMMHYECKOI0 TMpoliecca, IMOoKa3aThb O0JacTH NPUIOKEHHS STHUX 3aKOHOB W HAy4WUTh CTYACHTA
IpaMOTHO IIPUMEHATE UX IIPU PELICHUH KOHKPETHBIX TEOPETUIECKUX U IIPAKTHYECKUX 3a7a4.

2. B pe3yabTaTe n3yuyeHus JUCUMILIMHBI 00y4AIOIIMIACH 10JIKEH:

Obradamye ClenyrOIMUMHA KOMIETSHIMSIMI U UHIUKATOPAMU UX JOCTHUKCHHUS

OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4

3namp:

e  OCHOBHBIE 3aKOHBI (M3MYECKON XMMHH, B3aUMOCBSI3b (DPU3MUECKHX U XHUMHUYECKHUX
XapaKTEePUCTHK IMPOIIeCCa;

e IyTH ONpENCNICHUS BAKHEUIIMX XapaKTEPUCTUK XHUMHYECKOTO  pPaBHOBECHS
(KOHCTaHTBI PAaBHOBCCHUS, paBHOBCCHOTO BbIXOJAa NPOAYKTA, CTCIICHU IMPCBPAILICHHUA HCXOOHBIX
BEUIECTB) U BIMSHUS Pa3IUYHbIX (PAKTOPOB Ha CMEIIEHNE XUMUYECKOTO PaBHOBECHS;

L] yCJIOBUSA YCTAHOBJICHUSA q)aBOBBIX paBHOBeCI/II\/'I B OJHO- W MHOTI'OKOMIIOHCHTHBIX
CUCTEMax, BO3MOKHOCTHU Pa3eNICHUs CI0KHBIX CHUCTEM Ha COCTABJIAIOIINE KOMIIOHEHTHI;

L] TCPMOANHAMHUYCCKOC OIIMCaHUC CBOMICTB HACAJIbHBIX W HCHUACAIIBHBIX PpPacCTBOPOB,
MOJIXO/Ibl K HAXOKICHHIO MapIUATbHBIX MOJIIPHBIX BEJIMYUH KOMIIOHEHTOB PacTBOpa.

Ymems:

L] MNPUMCHATH TCOPCTUYCCKUC 3HAHUA W SKCICPUMCHTAJIBHBIC MCTOABI HCCIICAOBAHUA
(GU3UYECKON XUMHH MPHU PEIICHUH MPOoGeCcCHOHATBHBIX 3a]1a4;

L] MpOBOAWUTL TCPMOAUHAMHUYCCKUC PACUCThI, OCYHICCTBJIATh aHAJIN3 U Ha OCHOBC 3TOI0
nenatb 000CHOBAHHBIE BBIBObI;

L] NpeaACKasbIBaTb MW HAXOAWUTb ONTHUMAJIBHBIC YCIOBUSA IIPOBCACHHUA XUMHUYCCKOI'O
mpolecca ¢ Helbio NOJyYeHUs] MaKCUMaIbHO BO3MOKHOTO BBIX0/1a HHTEPECYIOIIETO MPOIYKTa;
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e  TIPEACTABJIATH JAHHBIE JAOOPATOPHOTO HCCIENOBaHUA B Tpaduueckoir ¢hopme W Ha
OCHOBE IIOJIYYEHHBIX 3aBUCUMOCTEH ONPENENATh COOTBETCTBYIOLIME TEPMOAMHAMMUYECKUE U
KUHETUYECKHE XapaKTePUCTUKU XUMHUECKON CUCTEMbI U XMMHUYECKOT0 IIPOIEecca;

e  TMPOBOAUTH AaHANU3 W KPUTUYCCKU OIEHUBATH TOJTYUYEHHBIC JKCIEPUMEHTAIbHBIE
JlaHHBIE, 00001IaTh U JeNIaTh 000CHOBAHHBIC BBIBOBI HA 0a3e MPOBEAEHHBIX OIBITOB.

Bnaoemy:

e  KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKUX METONOB (PU3NYECKOW XHUMHUHU IS
peleHust KOHKPETHBIX UCCIEe0BATENbCKHIX 3a/1a4;

e  HaBBIKAMH OIPEJETICHUS COCTOSHUS PAaBHOBECHS U CAMOIPOU3BOJILHOTO HANpPaBICHUS
XMMHUYECKOI0 IIPOLECCa;

e mpuemMaMH OOpabOTKH TMOJYYEHHBIX OMBITHBIX JAHHBIX JJS BBISIBICHUS U
YCTAHOBIICHHSI B3aUMOCBSA3EH MEXAy TEpMOJMHAMUYECKMMH CBOHCTBAMH U (PU3HUECKUMHU
napaMeTpamH npoliiecca;

e  3HAaHWAMHM OCHOBHBIX 3aKOHOB ()M3MYECKOH XHMHUHM JJs  COAEp)KaTeNIbHOU
MHTEPIIPETALMA TEPMOAMHAMUUECKUX PacUETOB.

3. KpaTkoe conep:kaHnue JHCIUIITHHBI

Paznen 1. Xumuueckasi TepMOAUHAMHUKA

1.IlepBblii 3aKOH TEPMOJUHAMUKHI

TepMoauHaMUYeCKUE CUCTEMBbl U TEPMOJUHAMHYECKHE TIapaMeTpbl. OKCTEHCUBHBIE H
MHTCHCUBHBIE CBOICTBA cucTeMbl. TepMonuHamMuyeckuil mporecc. DyHKIUN COCTOSHUS U (PYHKIIUH
nporecca. BHyTpeHHsIs sHeprus U SHTaIbIUs, UX cBoMcTBa. Temnora u paboTa kak GopMbl iepeaavn
sHepruu. Pabora pacmmpenus ra3a u mnoje3Has pabora. DoOpMyIupOBKHM NEpBOTO Hayajia
TepMOJUHAMHUKHU. B3auMOoCBs3b TEMIOTHI, pabOThl U U3MEHEHHSI BHYTPEHHEH SHEPIUU B U30XOPHOM,
n300apHOM M M30TEPMHUUECKOM Iporieccax. TemmoéMKOCTh BEIeCTBa — U30XOpHas WK u300apHas,
MoJIsipHasi, yaenbHas. TermnoéMKOCTh HlealbHBIX ra30B, B3aUMOCBSI3b MOJISIPHBIX TerioéMkocTeil C,
u C, uneanbHOro rasza. Temio€MKOCTh TBEPABIX BELIECTB M >KMIKOCTEH. 3aBUCUMOCTb MOJISIPHOMN
n300apHOM TEMIOEMKOCTH BELIECTBA OT TEMIIEPATypbl, IMIHUPUYECKUE YypaBHEHUS (CTEIICHHbIE
pAAbl), UX MPUMEHUMOCTb. 3akoH KyOoB JleGas, mpaBwio romonra u Iltu. Cpenuss uzobapHas
TEIUIOEMKOCTh BEIIeCTBa B HHTEpBajie Temmeparyp. TemmepaTypHas 3aBHCHUMOCTb HpUpAIICHUs
sHTanenuu BemectBa (H: — H,) mpu mocTosHHOM AaBieHUU ¢ y4€TOM (Pa30BBIX MEPEXOJIOB.
Tennopoit 3ddexkr xumuueckoro mporecca. OCHOBHOE cTaHAapTHOE cocTostHHe. CTaHIapTHBIC
SHTAJBNUU 00pa3oBaHus W cropanusi BemiecTB. Ilpumenenue 3akona I'ecca ans BBIYUCICHUS
TEIJIOBBIX d(P(HEKTOB XUMHUUECKHX U (PU3HKO-XUMHUUYECKHX TporeccoB. CBA3b TEIIOBBIX 3P (HEKTOB
IpU MTOCTOSTHHOM 00BbEeME U MPH MOCTOSHHOM JaBJICHUH. 3aBUCUMOCTH TEIJIOBOro 3(pdexra peakiuu
oT TeMmrepaTypbl. BpiBog u anamm3 ypaBHeHus Kupxrodha B nuddepennumanpHO dopme.
WNurerpupoBanue ypaBuenusi Kupxroda.

2.BTOopoii 3aKOH TEPMOAMHAMUKH.

CaMomnpou3BOIbHEIE W HECaMOIIPOM3BOJIbHBIE, OOpaTUMBIE M HEOOpaTHMbIC, PABHOBECHBIC
(KkBa3uUCTATUYECKHE) M HEPABHOBECHBIC IIpolecChl. PaboTa paBHOBECHOTO W HEPaBHOBECHOTO
nporeccoB. DPOpMYIMPOBKM BTOPOrO Hayala TEPMOJMHAMUKUA. OHTPONUS KaK KpPUTEpPHi
HAIpPaBJIEHHOCTH CaMOIIPOU3BOJIBHBIX MPOILECCOB W DPABHOBECHS B H30JMPOBAHHBIX CHCTEMaX.
3aBUCUMOCTh HPHTPOIMHU BEIIECTBA OT MapaMeTPOB COCTOSIHUA (TEMIIepaTypbl, JaBieHUs, 00beMa).
Pacyer m3MeHEHHs HHTPONHMHM B pPa3IMYHBIX NPOIECCAX, CBSI3aHHBIX C HW3MEHEHHEM COCTOSHUS
UCALHOTO Ta3za, a TaKKe YHCTBIX TBEPABIX WM JKUAKUX BEHIECTB. V3MEHEHHE SHTPONHUH B
IPOIECCe CMEIIEHUS HealbHbIX ra3oB. M3Menenue sutponuu npu Ga3oBbix nepexoaax. Temmosas
teopema HepHcra, mnoctynat Ilmanka (Tperbe Hayano TepMoauHaMuku). CTaTUCTUYECKAs
MHTEpIIpETalMsl BTOPOro Hayala TEePMOAMHAMHKH, ypaBHeHUe bonbimMana-Ilnanka. Beramcnenue
aOCOMIOTHOW SHTPONUU BemlecTBa. Pacuer M3MEHEHHWs] PHTPONUHM B XUMHYECKHUX PEAKIUAX IPH
pasnmuuHbIX Temmneparypax. O0weauHenHoe ypaBHeHue | u Il 3akOHOB TepMOAMHAMUKH. DHEPrus
I'enpmroneia u sHeprust ['mG6ca kak KpUTEpUM HAMpPaBIECHHOCTH MPOIECCOB M pPaBHOBECUS B
3aKpBITHIX CHUCTEMaX. XapaKTepUCTUYecKhue (QYHKIUHU. 3aBUCUMOCTb HHEpruu lenbmrosiblia u
sHeprun ['mb60Oca OT mapameTpoB cocTosHHUA. TemmepaTypHas 3aBHCUMOCTh 3Hepruum [ mb0ca
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BelecTBa ¢ yuétoM (azoBeIX mepexonoB. Pox ¢azoBoro mepexoma (NMEpBhIid, BTOpOi). YpaBHEHHUS
I'u66ca-I'enbmronpua. Pacuer w3MeHeHMid craHmapTHeIX »Hepruil [mb6bca u I'enbmromnbia B
XUMHUYECKHUX PEAKIUIX IPU Pa3INYHbIX TeMIepaTypax.

CucreMbl INEPEMEHHOIO COCTaBAa. XMMHUYECKHH IOTEHIMA] KOMIIOHEHTAa CHCTEMBI.
3aBUCHUMOCTh XMMHMUYECKOTO MOTEHLMajda OT AABICHUS W TEMIEpaTypbl. YCJIOBHS paBHOBECUS U
CaMOIIPOM3BOJIBHOTO MPOTEKaHMs MPOLiecca B CUCTEMAX IIEPEMEHHOTO COCTaBa.

1.3. Xumuyeckoe paBHOBECHE.

MarepuanpHblii  0amaHC XUMHUYECKOW peakIUH, CTENeHb IPEBpAIICHUs, XHMUYeCKas
nepeMeHHas. Y paBHEHHE M30TEPMbl XUMUYECKON peaknuu (n3orepmbl Bant-I'odda). Xummuaeckoe
CPOACTBO. AHaNM3 YypaBHEHUS HW30TEPMbl JJIs OINPEACIICHUS HANpPaBIEHUS CaMOIPOMU3BOJIBHOTO
IPOTEKaHHUs XUMUYECKOW peakuuH OT JaHHOTO HCXOJHOro (HEpaBHOBECHOI'O) COCTOSHUSL.
TepMonuHaMuyeckass KOHCTAaHTa XHMMHUYECKOTO PpAaBHOBECUS M HOMIMPHUUYECKHE KOHCTAHTHI
xummnueckoro pasHosecus (K., K., K., K;), ypaBHeHus ux cBsi3u Aisi peakiuu B UA€aTbHON ra3oBoi
cmecu. KoOHCTaHTBI paBHOBecHs I TOMOTE€HHBIX M TE€TEPOI€HHBIX PEAKLUM, HACaIbHBIX U
HEUICATbHBIX PEAKIMOHHBIX CHUCTeM (Ha mpumepax). CMmelleHHe XUMHYECKOro PaBHOBECHUS IPHU
u3MeHeHnuu oomero gasienus (T = const) 1 mpu 1o6aBneHU B cucteMy uHepTHOTO Ta3za (T = const,
P = const).

BnusiHue Temmeparypel Ha KOHCTAHTY XHMMHYECKOTO PaBHOBECHs, ypaBHEHMs H300apbl U
M30XOpbl XUMHUYECKOW peakiuu. BbIBoJA, aHanW3 W HMHTErPUPOBAHHME HA3BaHHBIX ypaBHEHUH Ha
npuMepe ypaBHEHHUs n300apbl. Pacuer cpeqHero M MCTHHHOTO TEMJIOBOTO 3(PQeKTa XUMHUYECKUX
peakuuii U3 3aBUCUMOCTH TEPMOJMHAMUYECKOM KOHCTAaHThI paBHOBECHsS OT TemrepaTyphsl. Pacuer
KOHCTAHT DPAaBHOBECHS XHMHYECKHUX PEAKUUH W3 CTAHJAPTHBIX TEPMOJUHAMUYECKHUX (DYyHKIHIA
BelIeCTB. BbluncieHre KOHCTAaHT PAaBHOBECHUS XMMUYECKUX PEAKIU MO CIPaBOYHBIM JaHHBIM O
KOHCTaHTaX paBHOBECHUS pPeaKluii 00pa3oBaHMs COCTUHEHUHN U3 MPOCTHIX BELIECTB.

Pa3neu 2. ®a3oBbie paBHOBECHS B OJHOKOMIIOHEHTHBIX CHCTEMaX

2.1. ®a3oBble nepexosl ¥ (pa3oBas AUarpamMma COCTOSIHUS IJ11 OJHOKOMIIOHEHTHBIX CHCTEM

®daza, KOMIIOHEHT, YuCiIO cTeneHerd cBoOonbl. [IpaBmno a3 'mb6ca. [IlpumeHenne npasuia
¢a3 I'mbOca nns ananmmsa (a3oBbIX paBHOBECHIl B OJHOKOMIIOHEHTHBIX cuUcTeMax. Jlmarpamma
COCTOSIHUSI OJIHOKOMIIOHEHTHOM cucteMbl, €€ (a3oBble TMOJsA, JMHUM U TPOWHBIE TOYKH,
BBIpa)KAIOIINE COOTBETCTBEHHO OJHO(a3HOe, NBYX(a3zHoe U Tpexda3zHoe paBHOBecHs. HachIeHHbIH
nap, TeMInepaTrypHas 3aBUCUMOCTb JJaBJICHHsI HAChIIIEHHOTO napa. Kputuueckas Touka, KpUTHUECKOE
COCTOSIHME BEIECTBA, €ro 0coOeHHOCTU. BriBoa m aHanu3 ypaBHeHus Kianeiipona. 3aBUCUMOCTD
TEMIIEpaTypbl IUIABIEHUSI OT BHEUIHETO JaBJICHUs, MUHTErpupoBaHue ypaBHeHusl Knameipona amns
paBHOBECHUs] TBEpIOE TEJO - KUAKOCTh. PaBHOBecusi ¢ razoBod (as3oi, ypaBHeHue Kiameiipona-
Knaysuyca, BbIBOA U MHTETPUPOBAHHE ypaBHEHUS JJIsl ONMCAHUS JIMHUI UCTIAapeHUs U cyOJIMMaluy,
UCIIOJIb3yeMBIE AomylneHus. OnpeneneHne KOOpAUHAT TPOMHOW TOUKH.

2.2. Onpenenenre TepMOAMHAMUYECKUX QYHKIIMN TTporiecca pa3oBoOro nepexoaa

[Ipumenenue ypaBHEHUs Knaneiipona-Knaysnyca TUISL pacuera WU3MEHEHUs
TEPMOJUHAMHUYECKUX (YHKIMM MpH (Pa3oBbIX MpeBpaleHUsIX. B3auMOCBsI3b SHTAIBINM MJIaBICHUS,
MCIIApEHNUs U BO3TOHKU B TPOMHOM TOUKe. DMnupudeckoe mpasuiio TpyToHa.

Pasznen 3. TepmoagunamMuveckasi TeOpusi paCTBOPOB

3.1. OcHOBBI TEPMOAMHAMUKY pacTBOPOB. IlapiinanbHbie MOJIBHBIE BETUYHHBI

Knaccudukammm pactBopoB. [lapruaneHble MOJIApHBIE BENWYMHBL. YpaBHeHUs [ubOca-
Miorema (BpIBOO M aHaiM3). MeToabl ONpeneiaeHMs] NaplUaJbHBIX MOJSPHBIX BEIMYMH (METO.X
KacaTeNbHBIX H METOJ OTpe3KoB). OTHOCHUTENbHbIE MaplUUalbHbIE MOJSIPHbIE BETUYHMHBI
(mapuuanbHble MOJISIpHbIE DYHKIMH cMemeHus ). TepmoanHnaMuieckrue GyHKIUN CMEIICHHUS.

3.2. TepMOAMHAMHYECKOE OMUCAHUE UICATTBHBIX U HEUJICATbHBIX PACTBOPOB

WneanbHble (COBEpILIEHHBIE) pacTBOpPbl. XMMHUUYECKUN IMOTEHLIMAA KOMIIOHEHTA HIEaIbHOTO
pactBopa. TepMmoanHamuueckue (QyHKIMM CMELIEHUS Ui HAeajbHBIX pacTBOpoB. PaBHOBecue
"uneanbHbI pacTBop-map”, 3akoH Payns, rpaduueckas uHTepnperanus 3akona Payns. IIpenensHo
paz0aBieHHbIE PAaCTBOPHIL, 3aKOH ['eHpu. YpaBHEeHHE XUMHUYECKOTO MOTEHIIMANA ISl PACTBOPUTENS U
pacTBopeHHOro BelecTsa. HenaeanbHble (peaabHble) pacTBOPHI, I0JIOKUTEIbHBIE U OTPULIATEIbHBIE
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OTKJIOHEHUS OT uAeaabHOCTH (0T 3akoHa Payins). CraHgapTHBIE COCTOSIHUS KOMIIOHEHTOB pacTBOpa.
CuMMeTpuYHass U HECUMMETPUYHAsS CUCTEMBI CpaBHEHMs. Pacuer akTMBHOCTEH M pallMOHAIBHBIX
K03(p)(pUIIMEHTOB aKTHBHOCTU KOMIIOHEHTOB pacTBopa. TepMoauHAMHUYEeCKHE (PYHKLIUU CMELICHHS
JUIS HEUJICaJbHBIX PACTBOPOB. 3aBUCUMOCTh aKTUBHOCTHU U KOA((PUIMEHTa aKTUBHOCTH KOMITOHEHTA
OT TEMIIEPATYPHI U JaBICHMUS.

3.3. KonnurartuBHble cBOMCTBa pa30aBICHHBIX PACTBOPOB HEJIETYYHX BEIIECTB B JIETYy4YeM
pacTBopuTEIIe

KomnuratuBHble cBoOicTBa pa30aBIEHHBIX PACTBOPOB HEJIETYYHMX BEIIECTB B JIETYYHX
pacTBOpUTENAX (TOHM)KEHHE JaBJICHUS HACBIIIEHHOTO Ilapa pPAacTBOPUTENS HaJ pacTBOPOM IO
CPaBHEHMIO C YHMCTHIM pPacTBOPHUTEJNIEM, MOBBIIIEHUE TEMIIEPATyphbl Hadajga KUIEHUS U IOHWKEHHUE
TeMIIepaTypbl Hadyana OTBEPJEBAaHUs PACTBOPOB, OCMOTUYECKOE JaBlIeHUE). DOYIIIMOCKONMUYECKas U
KPUOCKONHWYECKAsl KOHCTAHThl pPAacTBOpUTENSA. BbIBOA ypaBHEHHS, CBSI3bIBAIOIIETO IOHMKEHUE
TEMIIEPATypbl Hadala OTBEPAEBAaHUA C KOHIEHTpanue pactBopa. OcMOC, OCMOTHYECKOE JaBJICHHE,
oOpatHblii ocMoc. Mcnosp30oBaHMEe KOJUTMTATUBHBIX CBOWCTB JAJISL OINPENENICHUS] MOJISIPHOM Macchl,
CTEIECHH JUCCOLMALNU WIN CTEIICHH aCCOLMALY PACTBOPEHHOIO BEIIECTBA.

Pa3nea 4. ®a3oBbie paBHOBeCHSI B MHOTOKOMIIOHEHTHBIX CHCTEMax

4.1. PaBHOBECHE «KUJIKUI PAaCTBOP - HACBIIICHHBIN MTap» B JIBYXKOMIIOHEHTHBIX CUCTEMaX.

Jlnarpammbl «/1aBJIEHUE-COCTaB», «TEMIIEPATypa-CoOCTaB», «COCTAaB Mapa-COCTaB KUAKOCTH»
JUI UJeallbHBIX M HEUJEAbHBIX pacTBOpOB. [IpuMenHeHne npasuia a3 K UCCIEIOBAHUIO TUATPAMM.
3akonbl ['n66ca-KoHoBasoBa. A3zeoTpomusi, TEPMOAMHAMUYECKOE YCIOBHE TOYKHM a3€0TpOIIa.
[TpaBuito peryara. @U3NKO-XUMHUYECKUE OCHOBBI PA3ACICHUS JKUJIKAX CMECEH METOAAMM IEPETOHKU
U pEeKTUDHUKALHH.

4.2. PaBHOBECHE «KUIKOCTh-TBEPJOE» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

TepMuyeckuil aHaJlu3, KPUBbBIE OXJIAXKACHUS, IOCTPOCHUE TUArpaMMbl IIJIaBKOCTH 110 KPUBBIM
oxnaxaeHus. CHCTeMBI C OTpaHMYEHHOM W HEOTPAaHMYEHHOM DPACTBOPHMOCTBIO KOMIIOHEHTOB B
TBEpJIOM cocTosiHUH. M3oMopdu3mM. Tunsl TBEpABIX pacTBOPOB. JnarpamMmsl IIaBKOCTH H30MOP(HO
KPUCTAJIM3YIOIIMXCS BeeCcTB. /luarpaMmbl IIIaBKOCTH CUCTEM C OTPAHMYEHHOM PaCTBOPUMOCTBIO B
TBEPAOM COCTOSIHUM. OBTEKTHUYECKOE U TNEPUTEKTUYECKOE paBHOBecusa. OmpeneseHue cocraBa
IBTEKTHUYECKOM MKHUJIKOCTH IOCTPOCHHEM TpeyroibHUKa Tammana. [IpumeHenue mnpaBuia Qa3
I'n66ca x uccnenoBanmio (Ha3oBbIX paBHOBECHII.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bun yueGHOM paboThI 3E | Akax. 4. | Actp. 4.
OO01mast TpyJ0€MKOCTh JUCIUTIIUHBI 7 252 189
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS 2,67 96 72
Jlexmuu 0,89 32 24
[Tpaktuueckue 3ausatus (113) 0,89 32 24
JlaGopatopusbie padotsl (JIP) 0,89 32 24
CamocrosiTesibHasi padora 2,33 120 90
[ToaroToBka K 1a00paTOpPHBIM paboTaM 60 45
KonTakTHas camocrosTenbHas paboTa 2,33 - -
CaMOCTOATEIbHOE N3YUEHHE PA3eIIOB JUCIUTIINHBI 80 45
Buabl koHTpOJIN:
JK3aMeH 1 36 27
KonTakTHas paboTa — MpOMeXyTOYHast aTTeCTaIlHsI 1 0,4 0,3
[ToaroroBka K sK3aMeHy 35,6 26,7
Buj MTOroBOro KOHTpoOJIsi: IK3aMeH
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AHHOTaUUsA padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«MaremaTuka»

1. Heap aucuMminHbl - GOpMHUPOBAHHUE Y CTYACHTOB CUCTEMbI OCHOBHBIX MOHSATHH, NCIOIb3YyEMbIX
AJI1 TOCTPOCHU A BaXXHEUIIINX MAaTEMaTUUYECKUX MOI[CHef/'I U MaTeMaTH4YCCKHUX METOAOB AJIsA OIIMCaHUA
Pa3JIMYHBIX XUMUKO-TEXHOJIOTMYECKUX MPOLIECCOB.
2. B pe3yJabTaTe H3yUYeHUs] TUCHUILUINHBI 00y4AIOIINIACH 10JIZKEeH:
Obnaoamye cnenyomUMHA KOMIETESHIMSIMU U UHIUKATOPAMU UX JOCTUKECHUS:
OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4

3HAaTh:
e OCHOBBI i QepeHInaIbHOT0 U UHTETPAIbHOTO MCYHCICHUA, A depeHInalIbHBIX
ypaBHEHUH
e MaTeMaTHYECKHE TEOPUU M METOJbI, JIeXKALIHME B OCHOBE IOCTPOCHHUS MaTeMaTHYEeCKHX
MOJCTICH;
e  OCHOBBI IPUMEHEHUS MATEMaTHUYECKUX MOJIENIEH U METOJIOB.
YMers:

e BBIOMpATh MAaTEMATHYECKHUE METO/IbI, TPUTOIHBIE JUISl PEIICHUS] KOHKPETHOM 3a/1a4H;
e HCIOJIb30BaTh MaTeMaTUYECKUE TOHSATHUS, METOIbl U MOJENW JJs OMHCAHUS Pa3IUYHBIX
IIPOLIECCOB;

e  BBIABIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, JIeKaINe B OCHOBE KOHKPETHBIX MPOILIECCOB;

e  HCIIOJIH30BATh OCHOBHBIE METObI CTATUCTUYECKON 00paOOTKH JaHHBIX;

e TPUMEHATh MATEMATUYECKUE 3HAHUS HA MEXAUCIUILIMHAPHOM YPOBHE.
Baaners:

e ocHOBaMHM (YyHIaMEHTAJIbHBIX MaTeMaTUYeCKUX TEOpPUM M HaBbIKAMH HCIOJIb30BaHUS

MaTEeMaTUYeCKOro anmapara;

e METOJIaMH CTaTUCTUUYECKOU 00pabOTKH MH(OPMAITUH.
3. KpaTkoe conepxanue Q11 CUUIIITHHbBI
1 CEMECTP
Beenenue. I[Ipeamer u meronbl maremaTuku. OnucaHue OCHOBHBIX paszienioB Kypca. CTpykTypa
Kypca U MpaBujia PEHTUHIOBOM CHCTEMBI.
Paznen 1. DaemeHTHI ajredpsbl.
YucnoBbele MHOXKECTBA, KOMIUIEKCHBIE uncia. Onpenenurenu I u 111 nopsiakoB. BekTopbl: 0CHOBHBIE
MOHATHUSA, CKAJISIPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEACHUS BEKTOPOB. AHaIUTHYECKas
reoMeTpus: npsiMas Ha IJIOCKOCTH, KpuBble Il mopsinka. MaTpuupl: AEHCTBUSL HAa MaTpUIAMH,
MpUBEJICHNE K CTymeHYaToMy Buay u Buay [aycca. Panr marpumsl. OOpatHas martpuna. Teopema
Kponekepa-Kanennu. Pemenne cucreM nuHEHHBIX anreOpandeckux ypaBHeHuN. CoOCTBEHHBIC
yuclia U BeKTopbl. KBagpaTudnbie GopMBL
Paznen 2. ®yukuus oaqHoii nepemennoi. Ilpenen pynxkuuu. HenpepbIBHOCTH PyHKIMH.
Oynkiusa. CriocoObl 3amaHus QyHKUMU. OieMmeHTapHble (QyHKiuu. Ilpexen ¢yHKIMM B TOYKe.
OnnoctoponHue mpeaensl. [Ipenenst Ha OeCKOHEYHOCTH. becKOHEUHO Majble W OECKOHEYHO
Oonpine (DyHKIWMU, MX CBOMCTBA M B3auMOCBs3b. OCHOBHBIE TeOpeMbl O mpeaenax. [lepBwlii u
BTOPOU 3amedaresibHbIe TIpeaesbl. HenmpepslBHOCTh GYyHKIIMM B TOYKE U Ha MpoMexyTke. CBOMCTBa
(GyHKUNH, HETPEPBIBHBIX HA OTpe3Kax. Touku pa3pbiBa QyHKIIUN U UX KIacCU(pUKALUS.
Pasznen 3. InddepennuanbrHoe ucunciaenne GQyHKIUN OTHOM NepeMeHHOM.
[IpousBonHass QyHKIHH, €€ TEOMETPUICCKUN U MEXAHUYECKHI CMBICT. YPaBHEHHS KacaTeJbHOU U
HOpPMaJIH. [TpaBuna muddepeHmpoBanus. Tabmmia OCHOBHBIX MIPOU3BOIHBIX.
HuddepenuupyeMocts  (QYHKUMHU: ONpeIeNicHHe, TEOpEeMbl O CBS3M  HENPEPHIBHOCTH U
nudGepeHIpyeMOCTH (PYHKITMM U C CyIIeCTBOBaHMEM Mpou3BoaHOW. uddepennnan GyHKINU:
ompenenenue,  cpoiictBa.  IlpowsBomnas  crnoxkHoi — ¢(yHKIMH.  OCHOBHBIE  TEOPEMBI
nuddepennuanbHoro ucuncienus: Pomnsa, Jlarpamka, Komm. [lpaBunmo Jlomurans (packpeiThe
HeonpenaeneHHocTe). [Ipon3BoaHbIe BBICHIMX MOPSIKOB. MOHOTOHHOCTh (DYHKIIMH: ONpeAesIeHuE,
HEOOXOJUMBIE M JOCTAaTOYHBIE YCJIOBHS. ODKCTpeMyM (YHKIMH: ONpeiesieHne, HeoOXOIUMbIe U
JIOCTaTOYHBIE YCJIOBUA. BBIMYKIOCTh, BOTHYTOCTH M TOYKM Tmiepernba rpaduka (yHKIUU:
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onpejeNieHusi, HEOOXOIMMble U JIOCTaTOYHBIE YCIOBUS HX cymiecTBoBaHus. OOmas cxema
uccne0BaHus (QyHKIHA, TOCTPOCHHE X TPaPHUKOB.

Paznen 4. UnTerpajibHoe ucumncjaenne QyHKIUU OHOM NepeMeHHOM.

[TepBooOpasnast (yukmms. HeompeneneHHBIi WHTErpan W €ro cpoiicTBa. Tabmuia OCHOBHBIX
MHTErpajioB. MeToAbl HHTETPUPOBAHMS: HEIOCPEICTBEHHOE UHTETPUPOBAHUE, METOJI MTOJCTAHOBKH,
MHTETPUPOBAHHE 110 YaCTSAM, HHTETPUPOBAHUE PALMOHAIBHBIX Ip0oOel, MHTErpUpOBaHIE HEKOTOPBIX
UPPALIMOHATIBHBIX U TpUTOHOMETpHYeckux  (pyHkmuid.  OnpeneneHHbI  WHTETpaji,  €ro
TEOMETPUUYECKUI CMBICH, €ro cBoWcTBa. Teopema o cpenHeM 3HadeHudn. Dopmyna HeroortoHa-
JletibHuma. 3amMeHa TMEPEeMEHHOW W WHTETPUPOBAHWE IO YAaCTAM B OIPEIACICHHOM HHTETpaje.
Brruncnenue momanel miockux Guryp u oObeMOB Tesl BpalleHHsl C MOMOIIBIO ONpPEIeIEHHOTO
uHTerpana. HecoOcTBeHHbIE MHTETPAJIbl: ONPEIETICHNS, CBOMCTBA, METO bl BHIYMCIICHUSI.

2 CEMECTP

Paznen S. Inddepenuunanbruoe ucunciaenne GyHKIUil HECKOJIbKUX MepPeMeHHbIX.

OyHKIMU OBYX H 0Oojlee TEPEMEHHBIX: OIpeneNeHne, O0JIacTh OmpeAeseHus, 00JacTb
CyILIECTBOBaHUS, T€OMETPUYECKass NHTEPIPETALS, JINHUKM YPOBHS, U NMOBEPXHOCTH ypoBHs. [Ipenen
¢ynkuun B TOuke. YacTHble TNpOM3BOAHBIE (HAa npuMepe (GYHKIMH JBYX TEPEMEHHBIX).
HudbdepernmpyeMocTs GyHKIMH: OpeieieHIE, CBA3h AU (PEpEeHIUPYEMOCTH C HEMPEPHIBHOCTHIO U
C CYIIECTBOBAHHMEM YAaCTHBIX MPOU3BOAHBIX. JlocTaTo4yHble YycinoBus aAuddepeHunpyemMocTu
bynkunn. uddepeHnupyeMocTh CI0KHONW (QYHKIIMU, TojHas mpousBoAHas. Jluddepenmman
(GYHKIMU IBYX MEPEMEHHBIX, €r0 WHBApUAHTHOCTb. [uddepeHunpoBanue GyHKIUU OTHON U JBYX
NEPEMEHHBIX, 3a/1aHHOI HesBHO. YacTHbIe Mpou3BOAHbIE W U depeHIaibl BbICIIUX MOPSIKOB.
TeopeMa o0 paBeHCTBE CMEUIAHHBIX TNPOM3BOAHBIX (I (QYHKIMM ABYX TEPEMEHHBIX).
AHanuTtuueckuil npusHak nojHoro nuddepennuana. [IponsBoaHas Mo HanpaBIeHUIO: OMPEIEICHHE,
dopmyna Ui ee BEIYMCIEHUS. [ paJeHT 1 ero CBOHCTBa. DKCTpeMyMbl (YHKIIMU ABYX MTEPEMEHHBIX:
onpejeneHusi, HeoOXOAUMOE M JIOCTATOYHOE YCJIOBUS CYILECTBOBAHUS JKCTpeMyMa. Y CIOBHBIN
AKCTPEMYM: OIPEAEIEHUE, METOIbl HAXOXKACHHUS TOYEK YCIOBHOIO 3KCTpeMyMa (MpsAMOM MeTox U
MeTo 1 MHOKuTenel Jlarpanka). HanGomnblee u HanMeHsblee 3HaueHUs1 QyHKIUU ABYX EPEMEHHBIX
B 3aMKHYTOI o0nacTu.

Paznen 6. KpaTHbie mHTErpabl.

JIBOMHON HWHTErpajl: OIpEeIEeIcHUEe, TI'E€OMETPUYECKUM CMBICI, CBOWCTBA. Teopema O CpenHeEM
3HQYEHUU [JIBOMHOTO WHTErpajga. BblUMCIE€HHE ABOMHOIO HHTErpajlia B JIEKapTOBOM CHUCTEME
KOOpAUHAaT. Berurcienue 1BOMHOro MHTErpaia B MOJSIPHON cucteMe KoopauHat. MHTerpan Diinepa -
[Tyaccona. IlpunoskeHusi ABOMHOTO WHTErpaja: BBHIYHCICHHE TUIOMIAJN TUIOCKOW 00siacTh, oObema
LWIMHJPUYECKOTO TeJa, IUIOMIAJM IOBEPXHOCTH, MacChl IUIACTUHKHM C 3aJaHHOM IIOTHOCTBIO,
KOOpJIMHAT IIEHTpPa TSHKECTH TUIACTUHKU. TpOWHOW WHTErpan: omnpeneneHue, (QU3NYecKuil u
TEOMETPUYECKUI CMBICJ, CBOWCTBA, TEOpEMa O CpEeJHEM 3HA4YCHWU TPOWHOrO MHTErpasa.
Beluucnenue TpOMHOrO0 HMHTErpaja B JEKapTOBOM CHUCTEME KOOpPAWHAT, B IWIMHAPUYECKHUX H
cepuuecknux koopauHarax. [IpunoskeHust TPOWHOTO UHTETpajia: BIYHCICHHE 00beMa, MacChl Tefa C
3a/IaHHOM IJIOTHOCTBIO, KOOPAMHAT LIEHTPA TAXKECTH TEJA.

Pa3nes 7. KpuBosuHeiiHbIe U IOBEPXHOCTHBIC HHTErPaJibl.

KpuBonvHelHbI UHTETpal 0 KOOPAWHATAM: ompeeiacHue, GU3NIeCKUid CMBICT, CBOMCTBA.
Brruncnenne kpuBoJauHENHHOro uHTerpana. @opMyina Ui BBIYUCICHUS pabOThl IPU MEepEeMEIIeHUN
MaTepHalbHON TOYKH B CHJIOBOM II0JI€ BJIOJIb HEKOTOpOro nmyTtH. @opmyna ['puHa 1y1s BeIUMCIEHUSA
KPUBOJIMHEHHOTO MHTETpalla 10 3aMKHYTOMY KOHTYpy. He3aBUCHMOCTh KpUBOJIMHENHOTO UHTETpaia
OT NYTH HHTETPUPOBAHMS: HEOOXOJUMOE M JOCTATOYHOE YCJIOBHE HE3aBUCUMOCTH, KPHUTEpHUil
He3aBUCHMOCTH. [loTeHnmanpHoe mose, MoTeHIuanbHas QyHKIUS ¥ ee BblYMciIeHue. Beruucienue
KPHBOJIMHEHHOIO MHTErpaja, He 3aBHUCSIIEr0 OT MyTH MHTErpUpoBaHusd. [I0BEpXHOCTHBIN HHTETpaL:
orpeneneHne, (QU3MUECKUH CMBICT, BBIYMCICHHE B JEKapTOBOM cHcTeMe KoopauHar. Teopema
I"aycca-Octporpanckoro. ®opmyna Ctokca.

3 CEMECTP
Paznen 8. Inddepennuaibubie ypaBHeHHs EPBOI0 MOPSAKA.
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Huddepenunansuble ypaBHEHUS: OIpeAeTeHHE, MOPSIOK, pelIeHUe, TeopeMa CYIIeCTBOBAaHUS U
€IMHCTBEHHOCTH pemeHus. 3amaya Kommu. {uddepennunanpabie ypaBHEHUSI C pa3AessIOIIUMUCS
nepeMeHHbIMU. OTHOPOJHBIE YpaBHEHUS [-T0 mopsiaka: onpeaeneHue u MeTo ] penieHus. JInnelnoie
ypaBHEHHUs [-To mopsaka: onpeaeneHue U METOJ peuleHus. Y paBHEeHUs bepHysun: onpeneneHue u
Merona pemeHus. JuddepennnansHple ypaBHEHHS B TONHBIX AuddepeHnanax: OnpeaeieHue H
MeTOoJ penieHus. IHTerpupyrommil MHOXKHUTENb: ONPEAEICHUE, CBEICHUE K YPAaBHEHUIO B IOJIHBIX
nuddepeHnraiax ¢ MOMOIIbI0 HHTETPUPYIOIIETO MHOKUTEIIS.

Paznen 9. IluddepennnanbHbie ypaBHeHUs] BTOPOTo NOPSIAKA.

JuddepeHunansable ypaBHEHHs] BTOPOTrO MOpsIKa, AOMYCKAIOUIUME MOHM)KEHUE TIOpSJIKa.
Jluneiinsle audQepeHnnanbHble YpaBHEHUS BTOPOTO TMOpsAKA: OIpeesieHHe, OJHOpPOJIHBbIE U
HEOJHOPOJIHBIC JIMHEWHbIEe ypaBHeHHUs. CBoiicTBa pemieHuil. JImHeliHas HE3aBUCHUMOCTb (YHKITUM.
Onpenenurens BpoHckoro u ero cBoiictBa. Teopembl 0 CTPYKType OOIIMX pPEHICHUN JTHHEWHBIX
OIHOPOAHBIX M JIMHEWHBIX HEOJHOPOAHBIX AU(QepeHInaIbHbIX YpaBHEHUH BTOPOro MOPSAIKA.
@OyHpaMeHTalbHas CHCTEMa PEHICHUH JMHEHHOro OJHOPOAHOTrO UG (EepeHIIHATFHOIO YpaBHEHHS
BTOpOro mnopszaka. Jluneitnole ogHoponnble auddepeHralbHble YpaBHEHUS] BTOPOTO MOPSIKa C
NOCTOSHHBIMU KO3 duimenramMu: meron Ditnepa [uist pelieHUs ATUX ypaBHeHHH. JluHeiiHble
HEOJHOpOAHbIE  AuddepeHluranbHble  ypaBHEHHMsI  BTOPOrO  MOpSAAKa C  MOCTOSIHHBIMHU
kod(puureHTaMu: MeToj 1MoaAdOopa YACTHOTO pEIIeHUs 3TOr0 YpaBHEHHs C MpaBOM YacThIO
CIIEHMAJbHOIO  BUAA M METOJ  BapualWy  TMPOU3BOJIBHBIX  INOCTOAHHBIX.  JIMHEIHBIE
muddepeHraIbHbIe YPaBHEHUS 1-TO TIOPSIIKA: CBOMCTBA PEIICHUH, TEOPEMBI O CTPYKTYpe OOIIEero
penieHus. AJITOpUTM MOCTPOCHUS OOIIETO pelieHus: JHHEHHOTo AU depeHInaIbHOr0 YpaBHEHUS 7i-
o IOpPsIZIKA C TIOCTOSTHHBIMU KO3 (QUIIEHTaMH.

Paszgea 10. Cucremsbl nud depeHniuanbHbIX YPAaBHEHUI.

CucteMbl TUHEWHBIX AU (EepeHIInaTIbHBIX YPaBHEHHH MIEPBOT0O MOPSIKA, pEIIeHHEe METOI0M
uckimoyeHus. CucreMbl JHMHEWHBIX AU(QEepeHInanbHbIX ypaBHEHUN IEpPBOTO MOPSIKA, METOJ
BapHallUd IPOU3BOJBHBIX MOCTOSHHBIX. CHCTEMbI JMHEMHBIX OJHOPOAHBIX YPaBHEHUI IEPBOrO
MOpsIIKa C MOCTOSTHHBIMHU KO3 dunimerramu, Meto Dinepa. CUCTeMbl JIMHEHHBIX HEOTHOPOIHBIX
Qg epeHIMaIbHbIX YPaBHEHUH C TOCTOSTHHBIME KOA(HUIIMEHTaMH.

Pazgea 11. YnciioBbie 1 QyHKIIMOHAJILHbIE PSAIbI.

YucaoBble psabl: OCHOBHBIE MOHATHS, CXOAUMOCTD psifa. HeoOXonumblil pU3HAK CXOIUMOCTH psa.
CBoiicTBa cXOIAIIUXCS PSAAOB. JlOCTaTOUHBIE TPU3HAKU CXOJUMOCTH 3HAKOMOJIOKHUTEIBHBIX PS/IOB:
UHTErpajbHbI npu3Hak Ko, nmpusHaku cpaBHEHHs psaoB; npusHak [lamamOepa; paaukaibHbIHA
npuszHak Komm. Psanpr Jlupuxme. 3Hakoudepenyromuiics psja: ompenencHue, npu3Hak JleiOHuia.
AOcomoTHasE M YCIOBHAas CXOJUMOCTb 3HAKONEPEMEHHBIX psAaoB. DOYHKIMOHAJIbHBIE PSIBL.
CremneHHble psIbl: ompenesneHue, Teopema AOens, MHTEpBaI CXOAMMOCTH, PaJUyC CXOJUMOCTH.
CpoiicTBa creneHHbIX psinoB. Paner Telinopa m MakiopeHa: onpezneneHue, yciaoBHUs CXOAMMOCTH

n

X

y y lim=
pana Teinopa k wucxomuoi QyHkuuu. Jlemma r= wism VYER, JlocTaTo4HbIE YCITOBHUS
cxonumoctu psaga Teinopa. AnroputMm pasznokeHus ¢yHkuuu B psin Maxnopena. OcHOBHBIE

pasnoxkenus byHkumii: €, SINX  cosx In(1 + x), (1+x) ,arcigx o aresinx g pgn Makiiopena.
Paznoxenne pynkuuit B psan Teitnopa ¢ TOMOIIBIO OCHOBHBIX pasiioskeHui. [I[puMeHeHne cTerneHHbIX
PAIOB: IPUOJIMKEHHBIE BEIYUCIICHUS, TPUOIMKEHHOE penieHne nuddepeHmanbHbIX YPaBHCHHH.

4 CEMECTP

Paznen 12. Teopusi BepositHocTeil. CirydyaiiHble BeJIMYUHBI M UX 3AKOHBI pacnpeaejeHus.
[Ipenmer Teopuu BepositHOcTel. Cirydaitable coObiThs. [IpoTrBomnonoxupie coObTrs. HezaBucumbie
coObiTust. OTHOCHUTENBHAS yacToTa. Kiaccuueckoe M reoMeTpHuuecKoe OIpesesieHue BEPOSTHOCTH.
DOnemMeHTapHas Teopusi BEpOATHOCTEM. Meronpl BbluMCIEHHS BeposiTHocTel. IIpocTpaHcTBO
3JIeMEHTapHBIX coObITHI. Kitaccnueckoe omnpeseneHre BeposSTHOCTH. Anredpa COOBITHIT: TEOPEMBI O
BEPOSATHOCTH CYMMBI COOBITUH, MPOTHBOIOIOXKHBIX COOBITUH, CyMMa BEPOSITHOCTEH HECOBMECTHBIX
coObITHIi, 00pa3yloUMX TMOJIHYI0 Tpynmy. AKCHOMAaTHYECKOEe OIpeAesieHHe BEpOSTHOCTH.
CraTucTu4eckoe OIpeNelIeHUE BEPOSATHOCTU. YCIOBHAsE BEPOATHOCTb. T€OpPEMBI O BEPOSITHOCTH
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MIPOM3BE/ICHNUS 3aBUCUMBIX U HE3aBUCUMBIX coObITHM. [TonHas BeposTHOCTH. [I0BTOpHBIE HCTIBITAHUSI.
®opmyna bepnyim. JIokanbHas u nHTErpasnbHas reopeMsl Myaspa-Jlarutaca. @opmyna Ilyaccona.
[lonsatue ciyyailHOW BeJUYUHBI. JIUCKpETHBIE W HEMPEPBHIBHBIE CIIyYalHbIC BEJIWYMHBL. 3aKOH
pacrnpenenenus ciaydaiiHoi BennyuHbl. OyHKIMS pacnpeeneHus, ee CBoWcTBa, rpaduk. IlnoTHocTh
pacripeieieHusi HENpPEephIBHON CITy4ailHOW BENMMYMHBI (TUIOTHOCTH BeposATHOCTH). Dopmyna st
BEPOSITHOCTH IIONAJAHUsI HEIPEPHIBHOM CIIy4allHOM BEJIIMYMHBI B JIAHHBIA MHTEPBAJ, BBIPAKCHHBIN
yepe3 IVIOTHOCTh BEPOSTHOCTH, T€OMETPUUECKH cMbIch (popmyssl. BuHOMuUansHOE pacmpeneneHue,
pacupenenenue IlyaccoHa, paBHOMEpHOE  paclpeneieHUEe, HOPMalbHOE  paclpenescHue,
SKCIOHEHIMAIIBHOE paclpeieICHUE.

Pa3nes 13. MaTemaTu4eckasi CTAaTHCTHKA.

[Ipeamer Maremarnueckol cTaTUCTUKU. (OCHOBHBIE 33Ja4d MAaT€MaTHUYECKOW CTaTUCTUKH.
Bribopounsiii meron. Cratuctuyeckoe omnucanue. Bpibopku. ['mcrorpamMma M IMOJUTOH YacToT.
Craructudeckasi (SMmupuyeckasi) GyHKIHUS pacrpeaesieHus. BriOOpodHble XapaKTepUCTUKU U UX
pacnpenenenusi. CoctositenbHble, 3 (HEKTUBHBIE CMEIIEHHBIE U HECMEIEHHBIE OIICHKH ITapaMeTPOB.
CrarucTuueckoe CpeiHee, CTaTUCTHUYECKas JHUCIEPCHs M CTATHCTHUYECKOE CpEIHEe KBAJIPaTUYHOE
KaK TOYEYHbIE OLEHKM HEHU3BECTHBIX: MAaTEMAaTUYECKOIO0 OXHUAAHUS, IUCIEPCHUU, CPEIHETO
KBaJPaTUYHOTO  OTKJIOHEHHMs. JloBepUTENbHbIE  WHTEpPBaldbl W  WHTEPBAJbHBIE  OLEHKH.
JloBepuTenbHbIE OLEHKM HEW3BECTHOW BEPOATHOCTH IO OONbIIMM BbIOOpKaMm. JloBepuTenbHas
OLICHKa MaTe€MaTH4YeCKOro OXUJaHUS TPH HEW3BECTHOM naucnepcuu. JloBepuTenpHas OLEHKA
CPeIHEro KBaJpaTHMYHOIO OTKJIOHEHHs. TouHble BBIOOpOUHBIC pacmpernencHus: CreiofeHTta (t-
pacnpenenenue), Gumepa-Crenexopa (F-pacnpenenenue), ITupcona (y>-pacnpenenenue). [Ipoepka
CTaTUCTUYECKUX TUIIOTE3. MaTeMaTH4ecKre METOAbI IPOBEPKU CTATUCTHUUECKUX THIIOTE3. DJIEMEHTHI
TEOPHUH KOPPEIALUU.

4. O0beM y4eOHOM I CIUIIIUHbI

Cemectp

Bux yuebnod g o 1 2 3 4

padoThI

Oomas
TPYA0E€MKOCTh 18 648 5 180 5 180 5 180 3 108
JTUCIUTNITHHLI

KonTakTHasn
pabora -
ayJUTOPHbIE
3aHSATHSA:

7,56 | 272 2,66 | 96 1,78 | 64 1,78 | 64 1,34 | 48

Jlekuuu 3,56 | 128 1,33 | 48 0,89 | 32 0,89 | 32 0,45 |16

Hpaxrieckue 4 |144 1,33 | 48 0,89 | 32 0,89 | 32 0,891 32
3ansitus (113)

CamocTosTenbHast | g 4 | 34 2,34 | 84 2,22 | 80 2,22 | 80 1,66 | 60
padora

KonraktHas
CaMOCTOSITEIbHAS 0,6 0,4 0 0 0,2

3E | Akan.u. | 3E | Akag.u. | 3E | Akag.u. | 3E | Akag.u. | BE | Akaja.u.

paGora 8,44 2,34 2,22 2.2 1,66
CaMoCTOsSTEIbHOE

U3Yy4YEHUE pa3JiesioB 303,4 83,6 80 80 59,8
JVICIIATUTHHEI

Bua xonTpoas —
3a4eT ¢ OEHKOI

Bua xonTpoas — +
3auver

Buag xonTpoasi — | 2 72 1 36 1 36
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IK3aMeH

KoHnrtakTHas
pabora —
MIPOMEKYTOUHAS
aTTeCTalus

ITonroroska K
HK3aMEHYy.

0,8

0,4

71,2

0,4

35,6

35,6

Bun HUTOTOBOT0
KOHTPOJIAA:

3auer

OIICHKOM

IK3aMeH

IK3aMeH

3auer

Bun
padoThI

yueOHoit

Cemectp

Bcero

1

3E

AcTp.

3E

AcTp.
4.

3E

AcTp.4.

3E

AcTp.4.

3E | Actp.

Oomas
TPYA0E€MKOCTh
JTUCIUTNITHHLI

18

486

135

5 135

5 135

KonTakTHasn
pabora -
ayJUTOPHbIE
3aHSATHSA:

7,56

204,12

2,66

71,82

1,78 | 48,06

1,78 | 48,06

1,34 | 36,18

Jleknuu

3,56

96,12

1,33

35,91

0,89 | 24,03

0,89 | 24,03

0,451 12,15

[IpakTrueckue
saasTus (I113)

108

1,33

35,91

0,89 | 24,03

0,89 | 24,03

0,89 | 24,03

CamocTosITeJILHAS
pabora

8,44

227,88

2,34

63,18

2,22 | 59,94

2,22 | 59,94

1,66 | 44,82

KonrakrHas
CaMOCTOSITEIbHAS
pabora

0,45

0,3

CamMmocTosTeIbHOE
U3yUYEHUE Ppa3/elioB
TUCLIAILINHBI

8,44

227,43

2,34

62,88

2,22

0,15

2,22

1,66

Buag xonTpoas —
3adeT ¢ OLeHKOI

Buag xonTpoas —
3auver

Buag xonTpoas —
JK3aMeH

54

KonrakTHass pabora
—  IIPOMEXKYTOYHAsA
aTTeCTalus

0,6

ITonroroska K
HK3aMEHY.

53,4

0,3

26,7

0,3

26,7

Bun HTOr0BOI0
KOHTPOJIA:

3auer

C

OLICHKOM

IK3aMeH

IK3aMeH

3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUHUIIIMHBI
«Duzuka»
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1 Heap aucuMnjavHbl — NpUOOpPETEHHE CTYACHTAaMU 3HAHUW 10 OCHOBHBIM pasleiaM (U3UKH U
YMEHUIO MPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCLIUILIAHAX.

2 B pe3yJbTate H3y4YeHUs JUCUMIIIMHBI 00YUAKOIIMIACS T0JIKEH:

Obnadamp creayONMMHA KOMIIETEHIIMAMU U MHIUKATOPAMHU MX JOCTHKCHHUS:

OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4.

3uams:

- (u3nYeckue OCHOBBI MEXaHUKH, (U3MKM KOJeOaHUN M BOJH, JJIEKTPUYECTBA M MAarHETH3Ma,
AIIEKTPOMHAMUKH, CTATHCTHYECKON (PU3UKU U TEPMOJIUHAMUKH, KBAHTOBON (PU3UKH;

- CMBICT ()yHJAMEHTAIbHBIX (PU3UYECKUX 3aKOHOB, PUHIUIIOB U MOCTYJATOB; UX (POPMYIUPOBKU U
TPAHUIIBI IPUMEHUMOCTH;

- CBSI3b LIMPOKOTO Kpyra (U3WYECKUX SIBICHUN ¢ (yHIaMEHTAJIbHBIMU MPUHLIUIAMU U 3aKOHAMU
(bU3HUKH; OCHOBHBIC METOIbI PEIICHUS 33]a4 M0 OMUCAHUIO (PU3UUYECKUX SIBIICHUI;

- METOJIbI 00pabOTKH pe3yabTATOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymemy:

-IIPUMEHATh TEOPETHUECKUE 3HAHUS U HKCIIEPUMEHTAJIbHbIE METOJbl MCCIIEIOBAHUS MPU PELICHUU
po(heCcCHOHANBHBIX 3a]1a4;

-IIPOBOJIUTH PACUETHI, OCYIIECTBIATH aHAJIU3 U HA OCHOBE 3TOTO JIeJaTh 000CHOBAaHHBIE BHIBO/IBI;

- QHAJIM3UPOBATH PE3yJILTATHI HAOTIOACHHUI M SKCIIEPUMEHTOB C TIPUMEHEHHUEM OCHOBHBIX 3aKOHOB U
MPUHITUTIOB (DU3UKH,

- OTPEACNATh XapakTep (PU3NYECKUX MPOIECCOB MO KOMIUIEKCY SKCIIEPUMEHTATBLHON WHGPOpMAaIuu
MIPY TIOMOIITY TpaduKOB, TAOIUIl U ypaBHCHUIA;

- TPEACTaBIATh 00pabOTaHHYIO HKCIEPUMEHTAIBHYIO U TEOPETUYECKYI0 MH(OPMAIMIO B YCTHOU U
MUChbMEHHOU (hopMe, B TOM YHCIIE C UCIIOIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.
Bnaoemu:

- HaBBIKaMU pabOThI C MUPOKUM KPYToM (PU3NIECKUX MMPHUOOPOB U 000PYIOBAHUS;

- HaBBIKaMHU 00OCHOBAHHUS CBOUX CY)KIICHUH U BBIOOpA METO/A UCCIICIOBAHUS.

3 Kpartkoe coaepxxanue TUCUUIIINHBI

Pa3zoen 1. Quzuueckue ocHOBbl MEXAHUKU.

1.1. Tlpenmer ¢usuku. Meroapl (PU3HUECKOTO HCCIACAOBAHUS: OIBIT, THIOTE3a, SKCIEPHUMEHT,
teopusi. Ilpeamer kunematuku. Ilepememienue, ckopocTh, yckopeHue. Kunemarnueckue
XapaKTePUCTUKHU BPAILlaTEIbHOTO JBHKEHUS.

1.2. 3axkonsl HploTOHa. 3aKOH BCEMMPHOTO TATOTEHHs. 3aKOH BCEMHUPHOIO TArOTEHUs. J[BHKeHuHe
TeJla mepeMeHHor Macchl. Y paBHeHuss Memepckoro. @opmyna [{uoakoBckoro.

1.3. Yipyruii u Heynpyruii ynapsl mapoB. MOMEHT MHEPIIMHM MAaTEPUAIbHON TOUYKU U TBEPAOIO TEA.
1.4. Kunemarnka rapMoHWYecKHX KojeOanuil. JuddepeHnumanpbHoe ypaBHEHHE TapMOHHUYECKHX
kosiebanuii. [loHsATHE O 3aTyXaloOmMX M BBIHY)XKJICHHBIX KojieOaHuix. BomHoBoe nBmwxkeHune. BomHbl
MPOJOJBHBIE U TIOTIEPEUHBIE.

Pa3zoen 2. Ocnogvl monexyiapHotl uzuxu.

2.1. DneMeHTBHl TepMOJAMHAMUKA M (U3UYECKON KHHETHKU. WmeanbHbI Ta3. Pacnpenenenue
Bonwimana u ero obmedusnyeckuit cmpici. PeansHbiii ra3. YpaBuenue Ban-nep-Baansca.

2.2. TepmogmHamuyeckuii Metoq B (¢usmke. PaBHOBecHbIe cocTosiHWs. Hauama TepMoarHAMHUKH.
[ukabl. DHTPONUS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SInenue nepeHoca. Juddysusa. 3akon duka. TeronpoBoanocts. 3akoH Dypbe. BHyTpeHHee
TpeHue (BA3KOCTh). 3akoH HproToHa.

Pazoen 3. Dnekmpocmamuka u noOcmosiHHbLLL 2IeKMPULECKULl MOK.

3.1. 3axkon Kynona. Teopema Octporpanckoro-I'aycca. Jlumons.  [Iudnektpuku B
IIEKTPOCTATUYECKOM I10J1€

Pa3zoen 4. Dnekmpomaznemusm.

4.1. 3akon Amnepa. 3akoH buo-Caapa-Jlannaca. Cuna Jlopenna.

4.2. MarneTuku. D1eKTpoOMarHuTHas MHAyKLIUs. Y paBHeHHe MakcBeia.

Paszoen 5. Onmuxa.

5.1. Unrepdepenuus BosH. Judpakuus BonH. [lonspusanus BoH.
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5.2. TermoBoe u3nydenue. 3akoH Kupxroda. ['mnoresa [lnanka. KBaHTOBOE 00BsICHEHHE TETIIOBOTO

u3nydenus. Dpdpext Komnrona.

5.3. Anepnas mogens atoma. [loctynatel bopa. AToM Bogopoaa o bopy.

Pa3zoen 6. Dnemenmul K8aHmMoB0U PU3UKLU.

6.1. T'unore3a ne bpoiina. BomHoBoe ypaBHenue Illpeaumnrepa st CTallMOHAPHBIX COCTOSHUM.

Onprtel [ITepna-I'epnaxa.

6.2. MuoroanekTponHbiii atoM. Dddext 3eemana. [Tpunmun Ilaymmu. KBaHTOBBIE CTaTHCTHYECKHE
pacnpenenenust boze-Diinmreiina u ®@epmu-/lupaka. ononsl. 3akons! [ledas u DitHmTEHHA.

4 O0beM y4eOHOH TUCHUILINHBI

Beero Cemectp
. 2 3

Bun yueOHol paboThl

3 Axkan. 3E Axan. 3E Axan.

9. q. q.

OO01mas TpyA0€MKOCTh JUCIUTLIUHBI 9 324 4 144 5 180
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 3.6 | 128 1.35 | 48 2.25 | 80
B TOM vyucie B (opmMe mNpaKTHYECKOH
HOATOTOBKH (PH HAJTHYHMH) ) ) ) ) ) )
Jlexiuu 1.35 | 48 04516 0.9 |32
B TOM 4YHclie B OpME MPAKTUYECKOW MOATOTOBKH | - - -
(TIpy HATTUYHN) i i i
[Tpaktuueckue 3ansatus (113) 1.35 148 0.45 | 16 0.9 |32
B TOM 4YHclie B OopMe MPAKTUYECKON MOATOTOBKH | - - -
(Ipu HANTMYHH) ] ] ]
JlaGopaTtopusie paboTs (JIP) 0.9 |32 0.45 | 16 0.45 | 16
B TOM 4YHcCIie B (JOpME MPAKTUYECKON MOATOTOBKH | - - -
(TIpy HATTUYHN) ) ) )
CamocrosiTesibHasi padora 34 124 1.6 | 60 1.8 | 64
KoHTakTHas camocrosiTelbHas paboTa - - -
CamocrosiTeTpHOE H3y4YeHHe pasznenos | 3.4 124 1.6 60 1.8 64
JUCITUTUTAHBI
Buabl KoHTpOJIA:
3auem c oueHkoi - - - - - -
JK3aMeH 2 72 1 36 1 36
KoHTakTHas paboTa — MpOMEKYTOUHAS aTTECTAIIHS P 0.8 ; 0.4 ; 0.4
IToaroroBka K 3K3aMeHy. 71.2 35.6 35.6
Bua uTOroBoro KOHTpoJIf: IK3aMeH IK3aMeH

Bcero Cemectp

. 2 3

Bun yueOHol paboThl

3E Acrtp. 3E Acrtp. 3 Actp.

q. q. 4.

OO01mast TpyA0€MKOCTh JTUCIUTIIUHBI 9 243 4 108 5 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS 3.6 |96 1.35 | 36 2.25 |60
B TOM 4ucie B (opMe NPaAKTHYECKON
NMOArOTOBKY (IIPU HAJINYNH) ) ] ) ] ] )
Jlexiuu 1.35] 36 0.45 |12 0.9 |24
B TOM uucje B GopMe MPAKTUYECKOW MOATOTOBKH | - - - - - -
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(pu HaNTMYHH)

[Tpaktuueckue 3ausatus (113) 1.35 | 36 0.45 | 12 0.9 |24

B TOM 4ucje B (opMe MPAKTUUYECKOW MOATOTOBKH | - - -
(TIpu HATTUYHN)

Jlaboparopusie paboTsl (JIP) 0.9 |24 0.45 |12 0.45 12

B TOM 4YHcJe B (popMe NMpaKTUYECKOH MOATOTOBKH | - - -
(pu HANTMYWH)

CamocTosiTesibHasi padoTa 34 |93 1.6 |45 1.8 |48
KoHTakTHas camocTosiTenbHas paboTa - - -
CamocTosATenbHOE U3Yy4EHUE pas3zaenoB | 3.4 03 1.6 45 1.8 48
JVCLIATUIMHEI

Buasbl KoHTpOJIA:

3auem c oueHKoll - - - - - -

JK3aMeH 2 54 1 27 1 27
KonTakTHas paboTa — MpoMeXyTOYHast aTTeCTaIlHsI ) 0.6 ; 0.3 ; 0.3
IToaroroBka K sK3aMeHy. 53.4 26.7 26.7
Bua uTOoroBoro KOHTpoJIf: JK3aMeH JK3aMeH

AHHOTaUUsA padoyeil MPOrpaMmMbl JUCUUIIIMHBI
«IIpobsaemMbl yCTOHYHBOIO pa3BUTH

1 Heap aucuumiauHbl — cPOpPMUPOBATH y CTYACHTOB IIEJIOCTHYIO KapTHHY MHpa Ha OCHOBE
KOHLICTIIIMY YCTOMYHMBOTO Pa3BUTHUSA, MO3HAKOMHUTH CTYJEHTOB C ILEJISIMH YCTOMYMBOTO PAa3BUTHUS,
MOHATUSMH YCTOWYMBOCTH M HEYCTOMYMBOCTH JMHAMUYECKHX CHCTEM B OKPYXKAIOIIEM MHPE;
pecypcax ¥ pa3BUTUH, AHTPONOTEHHOM BO3JEHCTBUM HA OKPYXAIOLIYI0 Cpeay, YIpaBiICHUU
Ka4eCTBOM OKPYXKAIOIIEH Cpepbl.
2 B pe3yabTaTe H3y4YeHUS TMCUUILINHBI 00y4AIOMINICS 10/I2KEeH:
Obnaoamye cnenyomUMUA KOMIETSHIMSIMU U UHIUKATOPAMU UX JOCTUKEHUS:
VK-8.1; VK-8.2; VK-8.3; OIIK-2.3; OIIK-6.1; OIIK-6.2; OIIK-6.3
3Hams:
— OCHOBHBIE OIIPE/ICNICHUS U MIPUHLUIIBI KOHIENIIUN YCTOMYHUBOTO PA3BUTHS;
— OCHOBHBIE XapaKTEPUCTUKU OUOTHUECKHUX, aOMOTHYECKUX U aHTPOINOTEHHBIX (aKTOPOB,
OKa3bIBAIOIIUX BIMSHUE HA )KUBBIE OPTaHU3MbI, BKJIIOYAsl YEJIOBEKA;
— OCHOBHBIE CYILECTBYIOUIME MPOOJIEMbI, BO3HUKAIOIIME TPU B3aUMOJCHCTBUM HSKOHOMHUKH,
o0IIecTBa U OKPYKAIOIIeH Cpe/Ibl;
— COBPEMEHHBIE CHUCTEMbl MHJIEKCOB M HHAMKATOPOB YCTOMYMBOTO Pa3BUTHSA, UX OCOOECHHOCTH U
HEJIOCTATKU;
Ymems:
— JiefaTh CUCTEMHBIN aHaIN3 CYIIECTBYIOIIUX 3KOJIOIO-COLMAIbHBIX, COLMAIIBHO-I)KOHOMUYECKUX U
9KOJIOT0-9KOHOMUYECKUX MPOOIeM;
— HAXOJUTh HanOOJIee PAIMOHATBLHBIN BApUAHT PEIICHUS MMOCTABICHHBIX 3a/1a4 C YU4ETOM KOH(IJIUKTA
B OTPEOHOCTSX YEJIOBEKA U OTPAHUYEHUSIX OKPY KAIOUIeH cpebl;
Braoemy:
— HaBBIKAMH T0JIb30BAaHUS COBPEMEHHOW JHUTEpaTypod B 00JacTH YCTOWYMBOTO pa3BUTUS U
HKOJIOTHUH;
— YMEHHMEM AaHAJIM3UPOBATH HOBBIE TEOPETHYECKHME M MPAKTUYECKUE MPOrpaMMbl M IPOEKTHI,
HaIlpaBJIECHHBIE HA IOCTHKEHUE 1IeJIeH YCTOMYMBOTO pa3BUTHUS;
— TpUeMaM{ TPHUHSATHS PEUIeHWH 10 YperyjiupoBaHHIO KOHQIMKTHBIX CHTyaluii B oOnactu
YCTOMUYMUBOTO Pa3BUTHUS U UCIIOJIB30BAHUS PECYPCOB.
3 Kparkoe coaepxxanue TUCUUIIINHBI
Beeoenue
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[lenn, 3amaunm W mpeaMer Kypca. Mecto Kypca B CHUCTEME XHUMHUYECKOro 00pa3oBaHUS.
DKosornyeckoe o0pazoBaHue U 00pa30BaHUE AJISl YCTOHYUBOTO pa3BUTHS.

Pazoen 1. Ocnosnvie nonamusa xKypca. Qouwgecmeo u okpyxcarouias cpeoa

Poct m pasBuTHe. YCTOMYMBOCTP M HEYCTOHYMBOCTb JMHAMUYECKUX CHCTeM. buocdepa kak
IUHamMuueckasi cucreMa. YenoBek: Ouosormdeckuil BuJ M IuBWIM3anusa. CUCTEMBbI MOAJEPKaHUS
JKU3HA W CHCTEMBbI TMOJAJEpKaHUs NUBWIM3aNuu. HaceneHue, MPOU3BOACTBO, COCTOSIHUE
OoKpykarme cpensl. I[loHsTHe yCTOWYMBOrO pa3BUTHSA. PuMmckuii kiay0 U  TioOanbHas
npoOiiematuka. HeobxomuMocth B ycroiiumBoM pa3Butud. ComepkaHHE€ H  IBOJIOIUS
MIPEICTABICHHH 00IIecTBa 00 YCTOMYUBOM Pa3BUTHH.

Pazoen 2. Buocgpepa, ee 36on10ouusn u ycmouuugocms. IKocucmemvl 3emau u ycmouiueocns
OcHoBHbIE cBeneHuss o TmaHete 3emurss. CTpoeHne W coctaB armocdepbl. MuUpoBOW OKeaH.
Jlutocdepa. buotnueckas 1 aOMOTHYECKasT COCTABIAIONINE OHMOC(HEpPbl: OCHOBHBIE XapaKTEPUCTUKH.
[Toroku sneprun B cucreme ComHue-3eMIis.

OcHoBHbIe TTOHATHS dKONOTUU. CHCTEMBI MOACpKAHMS KU3HU Ha 3emie: o0t 0630p. [lonsTue
skocucteMbl. CTpPyKTypa M COCTaBIAIOIIME SKOCUCTeM. Bwuapl, momymsuud, cooO0IIecTBa.
B3aumoneiicTBue Bua0B B dKocucTeMax. OCHOBHBIC THUITBI SKOCHUCTEM.

[ToTokn SHepruM M BEIIECTBAa B dKOcHUCTeMax. Tpodudeckue 1enud. Mertaboim3M W AIEMEHTHBINA
COCTaB XUBOH M HE:)KMBOUM MaTepuu. OCHOBHBIE OMOT€OXHUMHUYECKUE ITUKIIBI (KPYTOBOPOTHI BEIIECTB).
[{UKIMYIHOCTH TIPOIIECCOB B OMocdhepe  yCTONIHBOCTD.

N3MmeHeHuss B MOMyJSIUSAX, cOOOIIECTBaX, SKOCUCTeMax. Peakmusi )KMBBIX CHUCTEM Ha W3MEHEHUs
okpyxatomieit Cpenpl. Bo3aelcTBre YeloBeKa Ha SKOCUCTEMBI. 3aKOHBI M IPUHIUIIBI SKOJIOTHH.
Buopasznoobpaszue u ycToHuMBOCTH 3KOCHCTeM. BuaoBoe pasHooOpaszue - HE0OXOAMMOE YCIOBHE
YCTOWYUBOCTH OUOChEPHI.

Pazoen 3. Yenoeeuecmeo kak uacmy ouocgepol. /Jlemozpagpuueckue npoodiemvt co8pemMeHHO20
mupa.

OcoOeHHOCTH 4YeNOBeKa KaK OWOJOrMYecKoro BuAa. J(MHAMUKAa 4YeIOBEUECKOW IMOMYJISIUH,
POXXKJIaeMOCTh, CMEPTHOCTb, BO3pacTHas CTpyKTypa. [IpoOieMbl COBpeMEHHOTo JTama pocTa
YHCICHHOCTH HaceJeHus. [ eorpaduueckoe pacrpenenenue HaceneHus. CelbCKoe M TOPOACKOe
HaceneHue. YpOanmzamus. Cpenma oOWTaHHMS dYelloBeKa M OKpyKaromas cpena. DopMupoBaHue
TEXHOTEHHOW CpPEJIbI.

PerynupoBanue Hapoponacenenusi. CraOuin3anus YUCIEHHOCTH HACEJNECHUS WM JIECTOMYJISIMS:
OIICHKA TPEJIebHON YHCIEHHOCTH HACeNCeHUs 3eMIIH. Penuruo3Hbeie, HpaBCTBEHHBIE M COLMATbHBIC
npo0JieMbl OTpaHUYEHHUS POXKAAEMOCTH M IUIAHUPOBAHHUA CeMbH. PermoHanbHble OCOOEHHOCTH.
Mpinuienue, s3blK, poiib 00ydeHus. Herenernueckuil kanan BuaoBoW mamatu. [lomoxutenbHbIE U
OTpUIATENIbHbIE MTOCIECTBUS HAIUYUS HETEHEeTHUeCKO namsTh. ['eHnepHbie npooOIeMsl.

Pa3zoen 4. Pazeumue u pecypcot

Omnpenenenne  pecypca. Krnaccubukamus  pecypcoB.  HeBo3oOHOBHMBIE, BO300OHOBUMBIC,
HEUcUepnaeMple pecypchbl. MarepuanbHble, JHEPreTHdecKue W WHGOPMAIMOHHBIE PECYPCHI.
['enernyeckue pecypcsl 6uochepsl. CocTossHUE U MUPOBBIE 3amachl OCHOBHBIX BHJIOB MPUPOTHBIX
pecypcoB. ['eorpaduueckoe pacnpeaeneHle 3anacoB MPUPOTHBIX PECYPCOB.

Pa3BuTre nuBUIM3AIMHN U PACXOJOBAHKUE MPUPOIHBIX pecypcoB. [IpUHIIMIIBI yCTOWYMBOTO pa3BUTHUS
B OTHOIICHWU TIPUPOITHBIX pecypcoB. Poilb BO300HOBUMBIX M HEHUCUYEPHAEMBIX PECYpCOB B
YCTOWYHUBOM OOIIIECTBE.

Pazoen 5. Aumponozennoe 6o3oeiicmeue na ouocghepy

AHTpPOIIOT€HHbIE BO3MYILICHHUS] OMOr€OXMMHUYECKUX IUKIOB M Jerpajalusi CHUCTeM IMOJAJIepKaHus
*KU3HU. [ T00aNbHbBIE, pETHOHABHBIE U TOKAIBHBIE MPOOJIEMBbI OKPYKAIOIICH CPEIIbI.

3arpsizHeHue arMmocdepbl (KHCIOTHBIE MOXKIW, (POTOXMMHUYECKHW CMOT W T.JA.). 3arps3HECHHE
BHYTPEHHUX BOA U MHUpPOBOrOo OKeaHa. 3arps3HeHre JUTOChEphbl; Jerpajanus 3eMelb,
OITyCTHIHUBAHHUE.

Pazoen 6. Knumamuueckue nocineocmeus usmeHeHus cocmaea ammocgepol

['moGaybHBIN YHEPTreTUIECKUM OalaHC; MapHUKOBBINA (P (EKT Kak IPUPOAHBINA (HaKTOP MOACPKaHUS
YCJIOBUW CYLIECTBOBaHUsA KHUBOM Mmarepuu. [lapHukoBble ra3bl. MICTOYHMKM M CTOKM JUOKCHIA
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yraepoAa U APYTrUX MapHUKOBBIX ra3oB. V3MeHeHue KOHIEHTpaluu TUOKCHAA YIiiepoJa U JpYyrux
MapPHUKOBBIX TA30B B aTMOc(hepe; MEXaHU3M TII00aTbHOTO MOTETUICHUSI.

[TocneacTBusi ria00anbHOTO MOTEIJICHUS: MOBBILICHHE YPOBHS MHMPOBOIO OKEaHa, 3aTOIICHUE
NpUOPEXKHBIX 30H; TasHUE JIGTHUKOB W BEYHOW MEp3NOTHI; nedopMmanus KINMATHYECKUX U
CEJIbCKOXO3SUCTBEHBIX 30H U reorpauueckoil CTPYKTypbl MPOU3BOJCTBA MPOJOBOJILCTBUS;
WU3MEHEHUS PACTUTEIHHOTO TTOKPOBA, OITyCTHIHUBAHUE.

Pazoen 7. 3enenasn pesontouusn

3eneHass XuMuUs. 3elieHas OJHEpreTuka. 3eieHas »dSKOHOMHKA. [loHATHE HU3KOYTIEpOIHOU
(mukmudeckoit) sxkoHoMmukd. ClleHapuuM HU3KOYTIAEpoaHOTO pasButHs i Poccun. Hammydmme
nocTynHble TexHonornd. (OCHOBHBIC NPHUHIMUIBI 3€IEHOTO TPOU3BOACTBA. [ OcymapcTBEHHOE
peryiupoBaHue Tpupoaonoias3oBanus Ha ocHoBe HJIT. Dxonoruueckuii cien yeaoBeyecTBa.
3enensblit opuc. KapOOHOBBIE OJIUTOHBI.

Pazoen 8. Mupoeo33penue, smuka u ycmouuueoe pazsumue.

ITepexon otT oOmiectBa mOTpeOICHUS K YCTOWYMBOMY OOImIecTBY. W3MEHEHHE CTPYKTYpPBI
noTpeOHOCTel 001IecTBa U KPUTEPUEB KayecTBa XKU3HU M YPOBHS pa3BUTHs. Ponb KylIbTypHBIX U
PENUTHO3HBIX TPAAUIINIA B TPOOIEME YCTOMYMBOTO Pa3BUTHS.

Wudopmanus, 3HaHUE, HayKa, TEXHOJOTHMH. YBEIUYEHHE pOJU HH(GOPMAIMOHHBIX PECYpCOB B
obmiem Ganmance pecypconorpebnenus. Mapopmanmonnoe (MOCTUHAYCTpUanbHOE) 001ecTBO. Poib
00pa3zoBaHus B yCTOWYHNBOM OOIIIECTBE.

4 O0beM y4eOHOH JUCHHUILINHBI

. O0beM AU CUMITHHBI

Buj yueOHoii padoThl
3E | Akaa. 4. | AcTp.u4.

O01masi Tpy10eMKOCTh JUCUMILIIHHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 0,9 |32 24
Jlexiun 0,45 1|16 12
[Tpaktuueckue 3ausatus (113) 0,45 | 16 12
Jlaboparopusie paboTsl (JIP) - - -
CamocrosiTesibHasi padboTa 1,1 |40 30
KonTtakTHas camoctosiTenpHas paboTa 11 0,2 0,15
CaMOCTOSITEIbHOE U3YyUYCHUE PA3/ICNIOB TUCIUILTHHBL | 39,8 29,85
Bua kouTpoJis: 3a4er

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUHUIIIMHBI
«HHKeHepHasi M KOMIILIOTEPHas rpapuka»
1 enb AMCHMIVIMHBI — HAYYUTh CTYJIEHTOB CIIOCOOaM OTOOPaKEHHsI IPOCTPAHCTBEHHBIX (POPM Ha
IUIOCKOCTH, BBIMIOJHEHUIO M YTCHHUIO YepTeKeld METOAaMH KOMIIBIOTEPHOW rpaduKu U MpaBUiIaM H
YCIIOBHOCTSIM, IPUMEHsIeMBIM TIpH 3ToM (ctangaptam ECKJI).
2. B pe3yabTarte u3y4yeHUs JMCHUIIMHBI 00yYaAKOIIUICS TOTKEH:
Obnadamy creayOUMMHA KOMIIETEHIIMAMU U MHIMKATOPaMHU UX JTOCTHKECHHUS:
VK-2.1; YK-2.2; YK-2.3; OIIK-7.1; OIIK-7.2; OIIK-7.3; OIIK-8.3
3namo:
e CcrocoObI 0TOOpaKkeHUs MPOCTPAHCTBEHHBIX (POPM Ha TIOCKOCTH;
e IIPaBUJIA U YCIOBHOCTH IPH BBIOJHEHNUU YEPTEKEH;
e BHUJBI CHMMETPUHU TE€OMETPUUYECKUX DUTYD;
e BUJBI U3JEIUH U KOHCTPYKTOPCKUX JOKYMEHTOB;
e OCHOBHBIC BHJIBI TpapuecKuX MHPOPMALMOHHBIX CUCTEM, 0a30BYI0 rpaUIecKyto CUCTEMY,
UCTIOJIb3YEMYIO B yUeOHOM IpoLecCe.
e Vmembv: BBHINONHATH U YHUTATh YEPTEKH TEXHUYECKUX H3ACTHHA C y4eTOM JAEHCTBYIOLIMX
CTaHJapTOB;
e  BBINOJHATH U YUTATh CXEMbI TEXHOJIOTMYECKHX MPOIIECCOB;
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e HCIIOJIH30BATh CPEICTBA KOMITBIOTEPHOU IpadUKH ISl U3TOTOBIICHUS YEPTEKEH.
Bnademu:

e crmoco0amMu W IprueMaMHu U300paKeHHS MPEIMETOB Ha MJIOCKOCTH;

o rpaduueckoii cucremoit «Kommacy.
3 Kparkoe coaepxxanue TUCUUIIIMHBI
Pazgen 1. O0mue mpaBuiia BbINOJTHEeHHMs1 YepTexeil. IIpaBuia BeimonHeHUS U OGOPMIICHHS
yeptexend B coorBeTcTBUM ¢ ['OCT. I'eomeTpruueckne mocTpoeHus.
Pa3nea 2. IIpoenupoBanue reomerpudeckux puryp. Meron npoexuuii. [IpsMble 1 KpyBbIE TMHUU.
[Tnockocth. IloBepxHoctn. I'eomerpuueckue Tema. CHUMMETpHUsT TeOMETpUUYECKUX  (uryp.
OmnpeneneHue HaTypaJbHOM BEJIWYMHBI OTpe3ka MpsMOM W 1miockoil ¢urypsl. Ilepeceuenue
T€OMETPUUYECKHX 00pa3oB.
Paznen 3. HU3o0paxenus npeameroB mo I'OCT 2.305-2009. Uzgenuss M KOHCTPYKTOpPCKHeE
JOKYMeHTBbI. M300paxkeHus. AKCOHOMETPHUYECKHE YEpTeX U u3Aenui. Buasl wusmenuit u
KOHCTPYKTOPCKUX JOKyMEHTOB. Cxembl. Pe3bObl: oOpa3zoBaHue, kiaccuukanus, nzoOpaxeHHe H
0003HaYCHHNE HA YEPTEKE.
Pa3nea 4. U300paxenns aerasneil M UX cOeIMHEHMI. DCKU3bl U TEXHUYECKUE PUCYHKU JIE€TaJICH.
Pe3nOoBbIC M3Aeus U coequHeHus. Jlpyrue BUabl pa3beMHBIX U HEPA3beMHBIX COCTMHCHHM JIeTajeH.
Pazgen 5. Yepre:xkum cOopouHbIx equmHuu. [IpaBuna BeImosHeHHs M O(QOPMIICHUS COOPOUYHOTO
yeprexa. JleTanupoBaHue 4yepTekei COOPOUHBIX SAMHUIIL.
Paznen 6. KomnblorepHasi rpaduka. Co3naHue M peIakTHPOBAaHME YEpTEkKEH MeEToJaMu
KoMIiboTepHOM rpaduku. Co3zmanue TpexMepHbIX Mojeneii. Co3manne acColMaTUBHBIX YepTeKel Ha
OCHOBE TPEXMEPHOU MOJEIH.
4 O0beM yueOHO# JUCUMIJIMHBI.

Beero Cemectp

. 1 2

Bun yueGHOI paboTh A A
38 | Y 13 | Y (3K Axaz. 1,
OO011ast TPYZA0EMKOCTh AUCIUIIMHBI 7 252 4 144 3 108
KonrakTHasi pabdora — ayauTOpHBbIE 222 | 80 133 | 48 0,89 32
3aHATHS:
B TOM 4YHucJie B (popMe NMPaKTHUYeCKOM 1,44 | 52 0,72 | 26 0,72 26
NMOATOTOBKH
Jlexuu 0,44 | 16 0,44 | 16
[Tpaktuueckue 3ausatus (113) 1,78 | 64 0,89 | 32 0,89 32
B TOM uucie B (opMe NpaKTUYECKOMH 144 | 52 0.72 | 26 0.72 26
MOJITOTOBKH
CamocrosiTesbHasi padora 4,78 | 172 2,67 | 96 2,11 76
KonTaktHas CaMOCTOATEbHas pabota 0.8 0.4 0.4
(3a4eT C OlEeHKOH)
Kypcogas pabora 35,8 35,8
KonTaktHas CaMOCTOATEIbHas pabota 47802 2.67 211 0.2
(mprieM KypcoBoOi paboTHI)
[TonroroBka K KOHTPOJBHBIM paboTam 36 18 18
CaMocToATEIbHOE H3YYEHHE pa3JeiioB 99.2 77.6 216
JUCITUTTAHBI
3auer 3ayer ¢  OIIEHKOId,
Bua uToroBoro KOHTpoOJIA: N
OlIEHKOM KypcoBasi pabora

N Cemectp

Bun ydeOHoIi paboThl Bcero 1 5
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Actp. Actp.

3E 4 3E 4 3E AcTp. 4.

OO01mas TpyA0€MKOCTh JTUCIUTIIUHBI 7 189 4 108 3 81
KonrakTHasi padora — ayauTopHbIe 222 | 60 133 | 36 0,89 24
3aHATHS:
B TOM 4ucie B popMe NMPAKTHYECKOMH 1,44 | 39 0,72 | 19,5 0,72 19,5
MOAT0TOBKH
Jlexumu 0,44 | 12 0,44 |12
[Tpaktuueckue 3ausatus (113) 1,78 | 48 0,89 | 24 0,89 24
B TOM 4Hciae B (opMe NPaKTHUIECKOH 1,44 | 39 072 | 19,5 0.72 19,5
TIOJITOTOBKH
CamocrosiTesbHasi padora 4,78 | 129 2,67 | 72 2,11 57
KonraktHas CaMOCTOSATENbHAs pabota 0.6 0.3 0.3
(3a4eT C OlEeHKOH)
Kypconas paborta 26,85 26,85
KonraktHas CaMOCTOATENbHAs pabota 478 | 0.15 2,67 211 0.15
(mprieM KypcoBoOi paboTHI)
[TonroroBka K KOHTPOJBHBIM paboTam 27 13,5 13,5
CamocrosaTenbHOE H3yYCHHE pa3/iesioB 74.4 58.2 16.2
JVICIIATUTHHEI

3auer ¢ |3ayer ¢ OLEHKOI,
Bua uTOoroBoro KOHTpoJIA: .

OIIeHKO¥i KypcoBasi padora

AHHOTaUUsA padoyeil MPOrpaMmMbl JUCUHUIIIMHBI
«IIpukIagHass MEeXaHUKA»

1. IeJb AMCUMINIMHBI — HAYYNUTh CTYJEHTOB TBOPYECKOMY MOAXOMY K BBIIIOTHEHHIO MH)KEHEPHBIX
pacyeToB Ha IPOYHOCTH, JKECTKOCTh M YCTOMYUBOCTH JIEMEHTOB KOHCTPYKILIMM, AETaled U y3JI0B

MalIuH

U arnmaparosB.

2. B pe3yJabTaTe H3yUYeHHUs] JUCHUILINHBI 00y4AIOIINIACH 10JIZKEeH:
Obnadams ClnenyOMUMHA KOMIIETCHIIMSMA U UHIUKATOPAMH MX JTOCTHKCHHS:

VK-2.1
3name:

Ymemo

; YK-2.2; VK-2.3

OCHOBHBIC ypaBHEHUS M METOJbI PEIICHHs 33a[ad COMPOTHUBICHUS MATEPUAIIOB W JeTaleu
MaIllVH;

OCHOBHBIE METOJIBI PACUeTOB Ha MPOYHOCTh, JKECTKOCTh W YCTOWYMBOCTH JIIEMEHTOB
KOHCTPYKLHMI MaIllMH U anmnapaTos;

OCHOBBI TEOPHUHU pacueTa JeTalel U y3JI0B MAIIMH U allapaToB XUMUYECKOW TEXHOJIOTHUH;
KOHCTPYKIIMW, THUMAXW W KPUTEPUU PAOOTOCTIOCOOHOCTH JeTajied MalluH, COOPOYHBIX
enuHul (y3JI0B) U arperaTos.

MPOBOJAMWTHL PACUeThl JJIEMEHTOB KOHCTPYKIMHA HAa OCHOBE METOJOB CONMPOTUBICHHS
MaTepuasos;

pPacCUUTHIBATh U KOHCTPYHUPOBATH JETAN MAIIIMH MO UCXOTHBIM JaHHBIM;

MPOU3BOJIUTH PacueThl MO OCHOBHBIM KPUTEPHSIM pabOTOCIIOCOOHOCTH M KOHCTPYHPOBAHMS
JeTajieil MaIlluH;

BBITMIOJHATh U YUTATh TEXHUUYECKUE CXEMbl, YEPTEKU U ICKU3BI JIeTallel, y3JI0B U arperaToB
MaIlliH, COOPOYHBIX YepPTEkKeH U uepTexu 0OIIero BUa.

Braoemes:

HAaBBIKAMU pacyeTa COIPOTUBIICHUS MATEPUAJIOB AHAIMTUYECKUMU METONAMY;
HaBBIKAMU BbIOOpa MaTEpUANIOB 110 KPUTEPUAM IPOYHOCTH;
pacyeTraMu THIOBBIX JeTaJlell MaIllMH, 0Jb3YsACh clipaBoYHOM uTeparypoi u 'OCTamu.
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3. Kpartkoe cogep:xanue JTUCUMIIMHBI

Pazgen 1. Omnpenesenue peakuuii omop. PacrskeHme-cxkaThe. AOCONIOTHO TBEpJOE TeEJO.
DJIEeMEHTBl CTaTUKHW. YpaBHEHUs paBHOBecus. CBs3u W uX peakinuu. OCHOBHBIE OONMYIICHUS W
OPUHIMUIBL  CONPOTHUBICHUA MaTepuaynoB. Meton cedenuid. Hampspkenus, nedopmanuu |
nepemenieHus. 3akoH ['yka. Jlnarpammel pacTsykeHHs ISl TUIACTUYHBIX M XPYIKUX MAaT€pUaIoOB U UX
XapaKTEPUCTUKU.

Paznen 2. Kpyuenme. U3ru6. 3akon ['yka mpu casure. BHyTpeHHUE cuiioBbie (BakTopsl mpu
KpyY€HUHU. YCJIOBHE IPOYHOCTH IPH KpPyUYEHUHU. ['eoMeTpuueckue XapaKTEPUCTUKH IJIOCKHX
ceyenuil. [lonsTue ymcroro m momepeyHoro m3ruOoB. OmnpenerncHue HOPMATBHBIX HAMPSKCHUMN.
VYcnoBue npouHocT mpu u3rude. OnpeneneHne KacaTenbHbIX HamnpshkeHui. Parronansabie popMel
CEYECHU.

Pa3znea 3. CioxHOoe HampsizkeHHOe cOCTOsiHMe. OCHOBBI TEOPUM HANPSKEHHOTO COCTOSIHUS U
runoTe3bl npodHocTH. [loHsaTne HampspkeHHoro coctostHusA. O0oO0meHHbd 3akoH ['yka. IlonsTre
SKBUBAJICHTHBIX HANPSHKEHUM M KPUTEPUEB MPOYHOCTU. [MNoTe3bl MpOoYyHOCTH. TOHKOCTEHHBIE
COCybl XMMHYECKHX MpOU3BOJCTB. BbIBoN ypaBHeHus Jlammaca. YcioBue mnpouHoctH. Pacuer
CKaThIX CTEp)KHEH Ha ycToWuuBOCTh. IlOHATHE KpUTHMYECKOH Ccuibl M Kod(p(uIMeHTa 3araca
mpoyHOCTH. Pacder kputrueckoi cuiibl o Ditnepy. [Ipenens mpumeHuMocTH hopMyIsl Ditepa.
Paznen 4. [leranu wmamud. Knaccudukanus netased MamidH W anmaparoB XUMHYECKHX
npou3BOJACTB. Pe3pOoBblie coenuHeHus. PacueT OONTOBBIX COEIUHEHHM TpPH TMOMEPEUHBIX U
IpoAoJbHBIX Harpy3kax. lllmoHouHsle coenuHeHus. PacueT MmINOHOK Ha cpe3 U cmsTHE. Buasl
cBapku. Buzapl cBapHbIX BOB. PacueT Ha NPOYHOCTH CTHIKOBBIX M HAXJIECTOYHBIX IIBOB. Bainsl u ocw,
uX Ki1accupuKanus W HasHadeHue. [lONIIMITHUKK CKOJbXKEHHs. Marepuanbl BKIJIAIbIIICH.
[Togmumnuanky kadenusd. IIpuHIMNUaIbHOE YCTPOWCTBO M OCHOBHBIE T€OMETPHUYECKHE PA3MEPHI.
JlocToMHCTBa, HENOCTATKM H OONACTH MPUMEHEHHUS TMOAIIUIHUKOB KA4YeHUS W CKOJIBKCHUS.
[IpuBognsie mydThl. Hasznauenme. Knaccuduxamus wmydt. 3yOuateie mepemaun. OKpyKHOE H
panuanbHoe yeunusi. Pegykropel. Onpenenenue u kiaccupukanus.

Paznen 5. PacueT XMMH4YeCKOr0 anmapara ¢ MEXaHU4eCKHUM NepeMelIuBaIIUM YCTPOMCTBOM.
OdopmiieHne MOsICHUTENbHOM 3anucku. [IpoekTHbIE U TPOBEPOUHBIE PACYETHI THIIOBBIX 3JIEMEHTOB B
COOTBETCTBUM C JEUCTBYIOIIMMH MeTonukaMmu. Yeprexx oOmero Buja ammapata C BHJAMH,
pa3pe3aMu, CEUYEHUSIMH M BBIHOCHBIMU 3JIEMEHTaMHM, IAIOIMMHU TOJHOE NpeicTaBieHue o0 ero
YCTPOMCTBE U MpPHUHLUIE PAOOTHI. YepTeKU COOPOUHBIX EAUHUI] U AeTaneil. UepTexxu cOOPOUHBIX
€IUHUI U JeTanei.

4 O0beM y4eOHO# JUCUMIJIMHBI.

Beero Cemectp
. 3 4

Bun yueGHOIi paboTh A

3E | " [3E | Aanu |3E | Axan u.
OO01mas TpyA0€MKOCTh JTUCIUTIIUHBI 6 216 4 144 2 72
KonTakTHasi pabora — ayauTopHblie 3ausaTus: | 2,22 | 80 1,78 | 64 0,44 | 16
B TOM 4ucie B ¢opMe NPAKTHYECKOH 1,44 | 52 1,16 | 42 028 | 10
NOATOTOBKH
Jlexiuu 0,89 | 32 0,89 |32
[Tpaktuueckue 3ansatus (113) 1,33 | 48 0,89 |32 0,44 | 16
B TOM uHcie B (¢dopMe MpaKkTUYECKOU 1,44 | 52 0.72 | 26 022 |8
HOJTOTOBKH
CamocTosiTesibHasi padoTa 3,78 | 136 2,22 | 80 1,56 | 56
KonrakTHas camocrosTenbHas paboTa (3aueT ¢

. 0,4 0,4

OIICHKOM)
KypcoBoii mpoekt 3,78 | 55,6 2,22 1,56 | 55,6
KonrakTHas camocrositensHas pabora (mpuem 0.4 0.4
KYPCOBOTO MPOEKTA) ’ ’
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PacuerHo-rpaduueckue padboTb 18 18
[TonroroBka K KOHTPOJBHBIM paboTam 18 18
CamocTosaTenbHOe U3y4eHue pas3zenon 436 43.6
JUCITUTTAHBI
3aver ¢ | KypcoBoii
Bua uToroBoro KOHTpoOJIA: N
OLIEHKOM NMPOEKT
Beero Cemectp
. 3 4
Bun yuebHoit paboTbl A A
38 | P I3E | Acrpu. |3E | P
O01mas TpyA0€MKOCTh JUCIUTIIUHBI 6 162 4 108 2 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 2,22 |1 60 1,78 | 48 0,44 | 12
B TOM yucie B ¢opMe NpaKTHYECKOR
HOArOTOBKH 1,44 | 39 1,16 | 31,5 0,28 | 7,5
Jlexuu 0,89 | 24 089 |24
[Tpaktuueckue 3anstus (113) 1,33 | 48 0,89 | 24 0,44 | 12
B TOM 4HcJie B hopme npakTudeckor nmoarotosku | 1,44 | 39 0,72 | 19,5 0226
CamocrosiTesibHas padoTa 3,78 | 102 2,22 | 60 1,56 | 42
KoHTrakTHasi camoctosTenbHas pabora (3ader ¢ 0.3 03
OIIEHKOM) ’ ’
Kypcosoii npoekt 41,7 41,7
KonraktHass camocrtositenbHass paborta (mpuem 03 03
KYPCOBOT'O MIPOEKTA) 3,78 | 2,22 1,56 |
PacuerHo-rpaduueckue paboTb 13,5 13,5
[TonroroBka K KOHTPOJBHBIM paboTam 13,5 13,5
CamocTosaTenbHOe U3y4eHue paznenon 32.7 32.7
JUCITUTTAHBI
3aver ¢ | KypcoBoii
Bua uToroBoro KOHTpoOJIA: N
OLICHKOM NMPOEKT

AHHOTaUUs padoyeil MPOrpaMmMbl JUCUHUIIIMHBI
«be30nacHOCTh KU3HeAeATeTbHOCTH

1. Heab aucuunianHbl - GopMHUpOBaHUE MPOPECCUOHATHHON KYJIbTYPhl 0€30MTaCHOCTH, 1O KOTOPOI
IIOHUMACTCAA TOTOBHOCTH H CHOCOGHOCTL JIMHHOCTHU  HUCIIOJB30BAaTh B HpO(i)eCCHOHaJIBHOfI
NEeSTENIbHOCTH TPUOOPETEHHYI0 COBOKYIMHOCTb 3HAHHMM, YMEHHUN W HaBBIKOB Ui oOOecredeHus
Oe3omacHoCTH B chepe mpodecCHOHATBHON MEATENIbHOCTH, XapaKTepa MBIIUICHHS U IIEHHOCTHBIX
OpHUEHTAIHH, MPU KOTOPHIX BOIMPOCHI OE30MACHOCTH pacCMaTPUBAIOTCS B KAUeCTBE IPUOPUTETA.
2. B pe3yjbTaTe 0CBOEHHS TUCHUIIIHHBI 00YYAIOUIHIICS 0JIKEH::
Obnaoamye cnenyomUMUA KOMIETSHIMSIMU U UHIUKATOPAMU UX JOCTUKEHUS:
VK-8.1, VK-8.2, VK-8.3.
3nameo:
- OCHOBHBIE TEXHOC(EPHBIE OMACHOCTH, MX CBOMCTBA U XapaKTePUCTHKHU;
- XapakTep BO3JEHCTBUS BPEIHBIX U OMACHBIX (DAKTOPOB HA YEIOBEKA U MPHUPOAHYIO CPEAY, METO/bI
3aLIUTHI OT HUX MIPUMEHUTEIHHO K cdepe cBoeit npodeccHoHaIbHOM NesITebHOCTH.
Ymems:
- HICHTU(UIIUPOBATH OCHOBHBIE OMTACHOCTH Cpebl OOMTAaHUS YEJIOBEKa;
- OLIEHMBATh PUCK UX peallu3alliy, BbIOWpaThb METOJbI 3aIUThl OT OMAaCHOCTEH MPUMEHUTENIBHO K
cdepe cBoell MPOoPeCCHOHATHHON JEATEIBHOCTH M CHOCOOBI oOecredeHrsi KOM(MOPTHBIX YCIOBUI
KU3ZHECATEIIbHOCTH.
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Braoemy:
- 3aKOHOJIATEJIbHBIMU M TPABOBBIMU aKTaMHd B 001acTH 0€30macHOCTH M OXPaHbI OKPYKaoIIeH
cpenpl, TpeOOBaHUSAMH K O€30MaCHOCTH TEXHHUYECKUX PErJIaMEHTOB B cdepe MpodecCHoHaATHHOM
NESITEIIbHOCTH,
- croco0aMu ¥ TEXHOJIOTUSIMU 3aIIUTHI B UPE3BBIYAMHBIX CUTYALHSIX;
- MOHSATUHHO-TEPMHUHOJIOTMYECKUM allapaToM B 00J1acTH 0€30MacHOCTH;
- HaBBIKAMHM PpalMOHAIM3AIMU TNPOPECCUOHANBHON JESATeNIbHOCTH C ILEeNbl0  oOecreueHus
0€30MaCHOCTH U 3aIUThI OKPYKAIOIICH CPEIIbI.
3. Kpartkoe coaep:xanue JTUCUMILJINHbI.
Paszoen 1. Bseoenue 6 bezonacnocmu
OCHOBHBIE IOHSATHS U ONpeiesieHHs. be30macHOCTh U YCTOMYMBOE pa3BUTHE.

Pa3zoen 2. Yenosex u mexunocghepa

CrpykTtypa TexHoceppl U €€ OCHOBHBIX KOMIOHEHTOB. COBpEMEHHOE COCTOSIHUE
TexHOC(]EpHl U TEXHOCHEPHOU OE30MaCHOCTH.
Pazoen 3. Hoenmuguxayus u 6o30eilicmeue Ha ueno8eka 6peoOHbIX U ONACHLIX (aKmopos cpedvl
obumanus
Knaccudukanus HeraTuBHbIX (DaKTOpPOB cpeabl OOMTAHMS UeJoBeKa. XHUMHUYECKHE HETaTUBHBIC
dakTopsl (BpeaHble BellecTBa). MexaHWYecKHe M aKyCTHYeCKHue KoyieOaHus, BUOpamus U IIyM.
DJIEKTPOMArHUTHbBIC U3Ty4YeHHS U 1oJs. MoHu3upytomue n3nydeHue. DIeKTpuueckuid Tok. OnacHbie
Mexanndeckue (aktopel. [Iporeccel TOpeHHsT W TOXapOB3PHIBOONACHBIE CBOMCTBA BEIIECTB U
MaTepuanoB. CTaTHYECKOE AIEKTPUUECTBO.
Paszoen 4. 3awuma uenoeexa u cpedvi ooumanusi om 6peoHvIX U ONACHBIX PAKMOPOE NPUPOOHO2O0,
AHMPONO2EHHO20 U MEXHO2EHHO20 NPOUCXOHCOEHUS
OCHOBHBIC TIPHUHIIMIIBI 3aIIUTHI. 3alIUTa OT XUMUYECKUX M OMOJIOTUYECKUX HETATUBHBIX (DaKTOPOB.
3ammTa OT JHEPreTHYECKUX BO3ACUCTBUH H ¢usnueckux moisei. Obecrneuenrne 0€30MacHOCTH
CUCTEM, paboTaIOIUX MO JaBieHHeM. be30macHOCTh AKCIUTyaTallul TPyOOIIPOBOJOB B XHMHUECKOM
MPOMBINIIEHHOCTH. be3onacHas skcmiyaranus KOMIPECCOPOB. AHAIN3 U OLICHUBaHHE TEXHOTEHHBIX
Y TIPUPOJTHBIX PUCKOB.
Pazoen 5. Obecneuenue xompopmuvix yciosuii 0ist HcuzHu u 0esimenrbHOCHU 4elo8eKa
[Nonatue KOM(OPTHBIX WIM ONTUMANBHBIX YCIOBUH. MUKpokInMar momemieHuid. OcBenieHne u
CBETOBasI cpefia B IOMEIICHUH.
Pasoen 6. Ilcuxoghuzuonozuueckue u sp2oHomudeckue 0CHo8bl He30nacHoCmu
[Icuxuueckue mpoIECcChl, CBOMCTBA U COCTOSHUS, BIMSIOIINE Ha Oe30macHOCTb. Buubel u ycioBus
TPYIOBOU JESATEILHOCTH. IPTOHOMUYECKHUE OCHOBBI 0€30MaCHOCTH.
Paszoen 7. Upessviuatinvie cumyayuu u Memoosl 3auumyl 8 YCI08UAX UX pearusayuu
O6ume cenenus o YC. Toxap u B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 00BEKTaX.
Pamnanmonnsie aBapuu. [IpuGopbl paavaniMOHHON, XMMHUYECKOW pa3BEAKH U JIO3UMETPUUYECKOTO
KOHTpOs. Upes3BbluaiiHble CHUTyallili BOCHHOTO BpPEMEHHU. 3allliTa HACEJICHHUS B UYPE3BBIUAWHBIX
CUTyalUsAX. Y CTOMYHUBOCTh (PYHKIIMOHUPOBAHUS O0BEKTOB SKOHOMUKHU B UPE3BBIYANHBIX CUTYyAIIHUSIX.
Paszoen 8. Ynpaenenue 6ezonacrnocmuio dcusnedesmenbHOCHU.
3akoHOAATEeNbHBIE W HOPMATUBHBIE  IPAaBOBbIE  OCHOBBI  yNpaBleHUs  OE30MaCHOCTHIO
KUBHEJEATSIIbHOCTH. DKOHOMUYECKHE OCHOBBI YIpaBleHUs] 0€30mMacHOCThI0. CTpaxoBaHUE PUCKOB.
['ocynapcTBeHHOE yIipaBieHHe 0€30MacHOCTHIO.
4. O0beM y4eOHOI AU CIUIJIMHBI

Buna yueOHo# padoThl O0beM TUCHUIIJIMHBI

3E Akan. 4. | AcTp. 4.
O01mas Tpya10eMKOCTb AUCHUNJIHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHS 1,33 48 36
Jlexmuu 0,89 32 24
[IpakTruecKkue 3aHATHS - - -
JlaGopaTopHbie pabOTHI 0,44 16 12
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CamocrosiTesbHast padora 1,67 60 45
KoHTakTHas camocTosaTenbHas paboTa - - -
[ToxroroBka K JabopaTopHbIM paboTam 0,56 20 15
CaMOCTOSITEIbHOE U3YUYEHUE Pa3/iesIoB TUCIUIINHG | 1,11 40 30
Buabl KoHTpOJIA:

IK3aMeH 1,0 36 27
KoHTakTHas paboTa — MpOMEKYTOUHAS aTTECTAIHS 1,0 04 0,3
[ToaroroBka k 3K3ameHy 35,6 26,7
Buj uToroBoro KOHTpoJIs: IK3aMeH

AHHOTaUA padoyeil MPOrpaMMbl JUCHUNINHBI
«OCHOBBI TEXHUYECKOI'0 PeryJIMpOBaHUsI U MeTPOJIOTHUID)

1. Heap IMCHUIVIMHBI — TPUOOpPETEHHE CTYJCHTaMU 3HAHUH, HEOOXOAUMBIX IS
CaMOCTOSITENIbHOTO PEIICHUs] BOIPOCOB, CBA3AHHBIX C BHIOOPOM MaTepuajoB Juisi 000pYyIOBaHUS U
KOHCTPYKLUH C YYETOM YCJIOBHH D3KCIUIyaTallMM, a TaKXe HSKOHOMMYECKUX M OSKOJIOTMYECKHX
(bakTopoB.

2. M3y4eHue QMCHMIJIMHBI HANPABJEHO HA NMPUHOOpeTeHHe CJACAYIOIIMX KOMIIETCHIUH H
HHIMKATOPOB MX 10CTHKCHHSA
OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-7.1; OIIK-
7.2; OIIK-7.3

B pesynbrare n3ydeHus AUCUUILIMHBI 00y4YatOIIUICS TOJKEH:
3unamo:

-COBPEMEHHBIE TEHJCHIINN Pa3BUTHS TEXHUKU U XUMHYECKON TEXHOJIOTUH;

-COBPEMEHHBIE METO/Ibl U3MEPEHHUS (PU3NKO-XUMHUECKUX MOKa3aTesei U UX MOrpelHOCTeH;

- 3aKOHOJIaTENIbHYI0, OPTaHU3AlMOHHYI0, HAYUYHYIO M TEXHUYECKYI0 OCHOBBI OO€CTIeUeHuUs
€MHCTBA U3MEPEHUI U CTaHAApTU3ALNU.

Ymemo:

-IIPUMEHATH METOAbl W HCIIOJIb30BaTh NPUHIUNBI CTAaHAAPTHU3ALUU TPH  pa3paboTKe
HOPMATHUBHBIX JJOKYMEHTOB;

-IIPUMEHATH Ha NpakTuke PenepaibHble 3aKOHBI U MEXAYHApOIHBIE PEKOMEHIaluU B 001aCTH
METPOJIOTHH U TEXHUYECKOTO PETYIUPOBAHMS;

-IIPUHUMATh yd4acTUE B IIpolleccaXx IOJATBEP)KIEHUS COOTBETCTBHUSA pPA3HOTO YpPOBHS-
AaKKpeAUTAalMH, IPUEMKE, SKCIIEPTU3E, JIULIEH3UPOBAHUM, TOCKOHTPOJIE U HAJ30DE;

-MCNOJIb30BaTh  TEXHUYECKUE  CpEACTBAa  JUIsl H3MEpPEHUS  OCHOBHBIX  IapaMeTpOB
TEXHOJIOTMYECKOr0 MPOLECCa, CBONCTB ChIPbs U MPOAYKIUH.

Bnaoembw:

- HaBBIKAMM OCYILIECTBISATh TIOUCK, KPUTHYECKUM aHAIU3UPOBaTh W CHHTE3UPOBATh
UH(OPMALINIO, TPUMEHATh CUCTEMHBIN MOAXO AJIs1 pEIICHHs TOCTABJICHHBIX 3a/ay;

- HaBbIKAMU HCKaTb HY)XHbIE HCTOYHUKM UHGOpPMalUMU U JaHHbIE, BOCHPUHHUMATH,
aHaAJTM3UPOBaTh, 3aIIOMUHATh U NepeaaBaTh HHPOPMALIMIO C UCTIONb30BaHUEM IIU(PPOBBIX CPEICTB, a
TaK)Ke C TOMOIIbIO AITOPUTMOB IPU pabOTE C MOTYUYEHHBIMU U3 PA3TUYHBIX HCTOYHHUKOB IaHHBIMHU C
1eJbI0 A (EKTUBHOTO MCTIOJIB30BAHMSI MTOJTy4YeHHON HH(OpMAIUK [T pEeLIeHUs 3a1ad.

3. Kpartkoe cogep:xanue JTUCUMILIMHBI

Pa3nea 1. Merposnorus. OcHOBHbIE OHATHS U NpUHUMILL. [Ipenmer meTponorus. TepMuHsl u
onpeneneHus. 3akoH PO «O06 obecneuennn eauHcTBa M3MepeHuid. Knmaccudukarus usmepeHuin
OcHoBHBIE (pU3MUECKUE U XUMHUYECKUE BeIUYMHBI. CpencTBa nu3MepeHuil u ux Bujsl. [lorpemHocTtu
n3MepeHnii. ['ocymapcTBeHHass MeTpoJiorHueckass —ciyx06a. MexayHapoaHas — OpraHu3aius
3aKOHOJATEILHON METPOJIOTHH.

Pa3jaen 2. OCHOBBI TEXHHYECKOTO perynupoBanusi. HopmaTtuBHO-TIpaBoBas 0aza oOecrieueHHs
KauecTBa. 3akoHbl PP «O TexHuueckoMm peryianpoBaHumn», «O cranaaptuzauuu B PO», «O 3amure
npaB notpedutens» TexHUUecKre periaMeHThl M HOPMATUBHBIE JTOKYMEHTHI, ACHCTBYIOIIME Ha
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tepputopun P®. llenn m 3amaum B 00OJacTH ympaBIeHHS KAadyeCTBOM B YCIOBUAX PBIHOYHOU
9KOHOMHUKH. OCHOBHBIC TMOHSATHS W ONPEICICHUS B O0NAacTH ympaBlieHHs KadecTBOM. CHCTEMBI
yIpaBJIeHUs] KauecTBOM B PD u 3a rpaHuiieil.

4. O0beM y4eOHOl U CIUIJINHBI

O0BeM TUCIUILTHHBI
B OHOl pab
HAL YHCOHOR PabOTHI 3E Axan. 4. Actp. 4.
OO011ast TpyA0E€MKOCTh AUCIUTITUHBI 2 72 54
KonTakTHas padoTa - ay1MTOPHBIE 3aHATHS: 0,88 32 24
Jlexum 0,44 16 12
[Tpaktuueckue 3anstus (113) 0,44 16 12
JlaGopaTopHbie pabOThI
CamocTosiTesibHasi padoTa: 1,111 40 30
KonTakTHas camocrosTenbHas padboTa 0,006 0,2 0.15
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 1,11 39,8 29,85
Bua uToroBoro KOHTpoJIA: 3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUHUIIIMHBI
«ConnaabHO-NICUX0JOTHYEeCKHEe OCHOBbI PA3BUTHS JTUYHOCTI

1 Heap AMCUMIUIMHBI — (OPMUPOBAHUE COIMAIBHO OTBETCTBEHHOM JMYHOCTH, CIOCOOHOM K
CaMOOpraHu3alMi W Pa3BUTUIO, YMEIOLIEH BBICTPAUBATH W PEATU30BBIBATH CBOIO >KHU3HEHHYIO
CTpaTeruio, CrocoOHOM yNpaBlATh CBOMM BPEMEHEM B HOBBIX COIMAIBHBIX PEAIUiX, B YCIOBUAX
HENPEPBIBHOTO  00pa30BaHUS, YMEIOMIEH OCYIIECTBISATh COIMAILHOE B3aUMOJNICHCTBHE U
peann30BbIBaTh CBOIO POJIb B KOMaHIE.
2 B pe3ysabTaTe H3y4YeHUs] JUCUUILINHBI 00yYAIOIIUIACH 0JZKEH
Ob6nagaTh cneayoMUMU KOMIETEHIUIMU U UHAUKATOPAMH UX JTOCTHKEHUS:
VK-3.1; VK-3.2; VK-3.3; VK-6.1; VK-6.2; YK-6.3; VK-9.1; VK-9.2; VK-9.3
3Hams:

e CYIIHOCTH MPOOJEM OpraHU3alMy U CAMOOPTaHU3AINH JTUYHOCTH, €€ MOBEICHUS B TPYIIE B
YCIIOBUSIX COBPEMEHHOI'0 OOIIECTBAa U HEMPEPHIBHOIO 00pa30BaHUS;

e  METOJIbl CAMOOPTaHU3AIMU U PA3BUTHS JTUYHOCTH, BHICTPAUBAHUS U PEAM3ALUU TPACKTOPUU
caMOpa3BUTHSA, BBIPAOOTKM II€JICTIONIaraHUsl U MOTHBALIMOHHBIX YCTaHOBOK, pa3BUTUSA
KOMMYHHKATHBHBIX CIIOCOOHOCTEH U TTOBEICHUS B TPYIIIIC;

e OOIIYI0 KOHIETIMIO TEXHOJOTUI OpPraHM3alliyd BPEMEHH U MOBBIIIEHUS 3()(PEKTUBHOCTH €ro
UCIIOJIb30BAHUS;

e METOAMKH H3YYEHHS COIMAIbHO-TICUXOJOTUYECKUX SBJICHUH B cdepe ymnpaBiIeHUS U
CaMOYTIPaBJICHUSI IMYHOCTH, TPYIIIbI, OPraHU3aLUH.

Ymems:

e IUIAHUPOBATH U PEIIATh 33/1a4H JTUYHOCTHOTO U IPO(HECCUOHATLHOTO PA3BUTHS,

e AHaJNM3UPOBATb CBOM  BO3MOXXHOCTM U OTPAaHUYEHMs, HUCIOJIb30BaTh  METOJbI
CaMO/IMarHOCTUKH, CAMOIIO3HAHMSI, CAMOPETYJISIIUUA U CAMOBOCITUTAHUS;

e yCTaHABIMBATh C KoJyleraMd (OJHOTPYIITHUKAMU) OTHOILIEHUS, XapaKTepU3yIoluecs
3 PEKTUBHBIM YPOBHEM OOLICHHUS;

e TBOpPYECKM NPUMEHATH B PEIHICHUHU TNPAKTUYECKUX 3a/ad HHCTPYMEHTBl TEXHOJOTUI
OpTraHHU3aIH BPEMEHH U MOBHIIEHUS () (HEKTUBHOCTH €T0 UCIIOIH30BAHMS.

Braoems:
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— COIMAaJbHBIMH M TICHXOJOTHYECKUMHU TEXHOJIOTHUSIMH CaMOOPTaHU3alMN U Pa3BUTHS JIMIHOCTH,
BBICTPAaWBaHUS U PeaM3alMU TPACKTOPUH CaMOPa3BUTHS,

— MHCTPYMEHTAMH{ ONTHUMU3AIMH HCIIOIb30BaHHUs BPEMCHHU, HAaBBIKAMHU IUIAHUPOBAHHS JIUYHOTO U
y4eOHOTO BPEMEHHU, HABBIKAMU CaMOOOpa30BaHNUS;

—  TEOPETHYECKUMH W  TPAKTUYECKUMHU  HaBBIKAMH  TNPEIYNPESKACHUS W pa3peuicHus
BHYTPWJIMYHOCTHBIX M IPYNIIOBBIX KOH(IUKTOB;

— Croco0aMy MOTHUBAIIMH WICHOB KOJJICKTHBA K TMYHOCTHOMY M TIPO(PECCHOHATHPHOMY Pa3BUTHIO;

— CHOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIICHHIO B KOMaHJE, pe(ICKCUU CBOETO IMOBEACHUS U
JUIIEPCKUMHU Ka4eCTBAMH.

3 Kpartkoe conep:kanue JMCIHUIITHHbI

Pasoen 1. Obwecmso. Hosbie yci06us u hakmopsl pazeumusi TUYHOCMU

3. CoBpemMeHHOE OOIIECTBO B YCIOBHUSAX INI0OANM3anuy U UH(GOPMATH3ALINH.

4. CoumanbHbI€ TPOLIECCHI

5. HNHCTUTYTHI colManu3auu JMYHOCTH

6. HNuctutyT 006pazoBanms

7. ConmanbHas 3HaUUMOCTb TIpodeccuu.

8. «Mos npodeccrs B COBPEMEHHOM POCCHIICKOM OOIIECTBE»

Pazoen 2. Jluunocmov. Coyuanvuvie u ncuxoirocuyeckue mexHoI02UU CAMOOPaHu3ayuu u
camopazeumuisl

7. [Tcuxonorust TMYHOCTH

8. Crpareruu pa3BUTHS U CAMOPA3BUTHS TUYHOCTH

9. Camoopranuzanus U caMopeanu3anus JM4YHOCTH

10. JIngHOCTH B CHCTEME HEMPEPHIBHOTO 00pa30BaHUS

11. Llenenonaranue B JMYHOCTHOM M npodeccruoHanbHoM pa3BuTHU. Ilpaktukym «Iloctpoenue
KapbepbI».

Paszoen 3. I'pynna. Coyuanvuvie u ncuxonrocudeckue mexHONO02UU 2PYNN08o20 N0GeOeHUs U
Jauoepcmea

6. KomnexTus u ero popmuposanue. [Ipaktukym «IIcuxonmorust oOmeHus»

7. Ctuim pykoBojicTBa u nuzaepcTsa. [Ipaktukym «KomangooOpazoBanue. JluaepcTBoy»

8. [TpakTukym «YmpasieHrne KOHGIUKTHBIMUA CUTYalUsSIMUA B KOJUIEKTUBE»

9. [TpakTukym «MOTHBBI TUYHOCTHOTO POCTa»

10.  ConmanbHO-TICUXOJOTMYECKOE OOECHeueHHe YIpPaBICHUS  KOJJIEKTUBOM. IIpakTukym

«WckyccTBO ynpaBiaTh co00i»
O011ee KOIMYeCTBO pa3zesos 3.
4 O0beM y4eOHOM JUCHMIIJIMHBI

O0bem 1M COMIIMHBI
Buna yuyeOHo# padoThI

3E | Akan. 4. | AcTp.u.
O0mas Tpy10eMKOCTh JMCIHILTHHbI 2 72 54
KonTakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 0,88 | 32,0 24
Jlexmm 0,44 ] 16,0 12
[Tpaktuueckue 3ausatus (I113) 0,44 | 16,0 12
CamocrosiTesibHasi padoTa 1,11 | 40 30
KonraktHas camocTosiTenbHasi pabora 111 0,2 0,15
CaMOCTOSITEIbHOE U3yUYCHUE PA3/IeNIOB TUCLIUILTHHBL | 39,8 29,85
Bua konTpoJis: 3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUHUIIIMHBI
«Kostouanasi xuMusi»
1 eap aucHMIUIMHBI — TpHOOpeTeHHe oOydJaronmuMmucs 0a30BbIX 3HAaHUHW B 00JacTH
TCPMOANHAMHUKU MMOBCPXHOCTHBIX SIBJICHUU U CBOMCTB AUCTICPCHBIX CUCTEM M ITOJIYUYCHHUC yMeHI/Iﬁ B

73



YaCTH HCIIOJIb30BAHUS 3TUX 3HAHUM INPHU HCCIENOBAHMM, NPOEKTUPOBAHUHM M CO3AAHUM PEATBHBIX
CHCTEM, SBIISIONINXCS B OOJIBIIMHCTBE CIy4aeB AUCTIEPCHBIMH.

2 B pe3yJbTate H3y4YeHUs JUCUMIIIMHBI 00YUAKOIIMIACS T0JIKEH:

Obnadamp creayONMMHA KOMIIETEHIIMAMU U MHIUKATOPAMHU MX JOCTHKCHHUS:

OIIK-1.1; OIIK-1.2; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4

3uamo:

- IPU3HAKHN 0OBEKTOB KOJUTOMIHOM XUMUU U UX Ki1accU(UKaIHIO.

- OCHOBHBIE MOHATHUS U COOTHOLIEHUS TEPMOAMHAMUKH MOBEPXHOCTHBIX SIBJICHHH (T€pMOJMHAMHUKA
MIOBEPXHOCTHOTO CJOSA; aJAre3us, CMadyuMBaHWE M PACTEKAHHME JKUJIKOCTEW; IUCIEPCHOCTh H
TEPMOJIMHAMHYECKHE CBOICTBA Tell; aicopOLIMs Ta30B U MapoB, aICOPOLUs U3 PaCTBOPOB).

- OCHOBHBIE TeOpUHU (pU3NIECKOl afacopOIuu.

- OCHOBHBIE IIPEJCTaBICHHS O CTPOEHUM JIBOMHOTO 3JEKTPUYECKOrO  ClOs; IPHUPOAY
3JIEKTPOKUHETUYECKOTO MOTEHIIMAJa; OCHOBHBIE MIEKTPOKUHETUYECKNE SBIICHHUSL.

- YCJIOBUSI IPUMEHUMOCTH 3akoHa CToKca; 3aKk0H DHHIITEHHA — CMOIYXOBCKOI0, TUIICOMETPUUECKOE
ypaBHeHue Jlammnaca.

- IpPUPOAY CENMMEHTALMOHHOW M arperaTMBHOM YCTOMYUBOCTH; OCHOBHBIE CBOMCTBA PacTBOPOB
[TAB kak nuoQWIBHBIX CHCTEM; OCHOBHBIE MojoxxkeHus teopun [JIDPO; npuyuHbl 1 0COOEHHOCTH
OBICTPOI M MEUIEHHOW KOATYJISIIIMU, KOHLIEHTPAIIMOHHON M HEHTPaIN3allMOHHOM KOAryJISIUH.

- TUIBI CTPYKTYpP, BO3HUKAIOIIUE B AMCIIEPCHBIX CUCTEMaxX, MPUUMHBI U YCIOBUS UX 0Opa30BaHUS;
KJIacCU(UKALUIO TUCTIEPCHBIX CUCTEM IO UX PEOJIOTUYECKUM CBOWCTBAM.

Ymemos:

- PacCUMTHIBaTh MAPAMETPbI, KOTOPBIMH XapaKTEPU3YIOT JUCIIEPCHOCTb.

-  NOpPOBOAUTH pPACUETBl C  HCIOJIb30BAHMEM OCHOBHBIX COOTHOIIEHHH TEPMOAMHAMUKH
MOBEPXHOCTHBIX SIBJICHUM.

- pacCcUMTHIBATh OCHOBHBIE XapAKTEPUCTUKH MMOPUCTOU CTPYKTYPBL.

- paccuMTHIBaTh BEIMUYUHY 3JEKTPOKMHETHYECKOTO IOTEHIMala IO JAaHHBIM 3JIEKTpOOCMOca M
anekTpodopesa.

- pacCUMTBHIBATH HMHTETPAIBbHYI0 U JU(PEpEeHINATbHYI0 KPHUBBIE pPACIpEeNeHUs] YacTHll II0
pasmepam.

- pacCUUTHIBATh U AaHATU3UPOBATH NOTCHIMATIbHBIE KPUBBIEC MAPHOTO B3aMMOICUCTBUS YACTHII,

- pacCcUUTHIBaTh U U3MEPATH BA3KOCTH TUCIIEPCHBIX CUCTEM.

Bnaoemo:

- IPEJICTABICHUSAMH O POJIU MOBEPXHOCTHBIX SBJICHUM U TUCIIEPCHBIX CUCTEM B TEXHUKE U NPUPOJIE.

- METO/IaMU U3MEPEHUS TIOBEPXHOCTHOTO HATSKEHMSI, KPaeBOTO yIIa.

- 3HAHUSIMHU O METOJaX U3MEPEHUS aICOPOIUH U YAETbHOM MOBEPXHOCTH.

- 3HaHUSIMU 00 yCIIOBUAX MPUMEHUMOCTH ypaBHEHUs | enbMronbia — CMOIyXOBCKOTO;

- METOJIaMHU ONPEIENIECHUs FJIEKTPOKNHETUYECKOTrO MOTEHIIMAIA.

- METO/IOM CEIMMEHTALMOHHOI'O aHAJIN3A.

- METO/IaMHU OTIPEJIeNIEeHUsI KpUTHUECKON KOHIIEHTPAIMN MUIIEIUI000pa30BaHus;

- METO/IaMHU UCCJIEIOBaHUSI KHHETUKHU KOAryJIALNN.

- METOJIaMHU U3MEPEHMS U aHAJIN3a KPUBBIX TEUCHUS.

3 Kpartkoe conep:kanue JMCIHUIITHHbI

Paznien 1. [lpeamer u npusHaku 0OBEKTOB KOJIOUIHOW XUMHUH

KomnonnHass xumus - Hayka O NOBEPXHOCTHBIX SIBJIEHUSIX M AMCIEPCHBIX cucTteMax. OCHOBHbIE
MOBEPXHOCTHBIE SIBJICHUS: aJAre3uss U CMauyMBaHHE, KallWUIAPHOCTb, aJlCOPOIMs, SIEKTpUUYECKUE
SIBJICHUSI HA TIOBEPXHOCTAX U JP.

OCHOBHBIE TNPHU3HAKH JUCIHEPCHBIX CUCTEM - TE€TEPOr€HHOCTh W JHMCIEPCHOCThH; MOBEPXHOCTHAs
SHEPIHUsl; KOJNYECTBEHHBIC XapaKTePUCTUKU aucnepcHocTH. Krmaccudukanus AMCIEPCHBIX CHUCTEM
[0 arperaTHOMYy COCTOSIHUIO JHCIIEPCHOM ¢a3bl W aucrepcuoHHON cpeanl. Kiaccudukanuys
CBOOOTHOMCIIEPCHBIX CUCTEM IO pa3MepaM YacTHIl M 10 B3aUMOCHCTBUIO MEXKY AMCIIEPCUOHHOM
cpenoit u aucnepcHor (a3oil. Poiab MOBEPXHOCTHBIX SIBICHWN W JAUCHEPCHBIX CHUCTEM B MPUPOJIE,
IIPOMBIIIJIEHHOCTH U, B YACTHOCTH, XUMUYECKON TEXHOJIOTHH.
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Pasznen 2. TepmMoariHaMuKka MOBEPXHOCTHBIX SIBJCHUHN

OO0m1ast XxapaKTepUCTHUKA MOBEPXHOCTHOM sHepruu. [loBepxHocTHas SHEprus B o0IIeM ypaBHEHHH -
ro W 2-r0 Hayday TepMoAuHaMUKHU. [lOBEpXHOCTHOE HATSXKEHHME Kak Mepa »Heprum [ mnbOca
Mex(pasHoit  moBepxHOCTH.  [lOBEpXHOCTHOE — HATSDKEHHE -  XapaKTEpUCTHKA  IPUPOIbI
conpukacaromuxcs ¢a3 u ux BzauMozeicTBusa. CBOMCTBA MOBEPXHOCTEH KUIKUX M TBEPIBIX TEI.
VYpaBuenue ['n06ca-I'enbMromnbia uis BHYTPEHHEH YIENbHONW MOBEPXHOCTHON 3HEPruu (MOJTHOM
MOBEPXHOCTHOM  SHepruu). 3aBUCHUMOCTh JHEPreTHUYECKUX MapaMeTpOB IOBEPXHOCTH  OT
temneparypsl. [Ipouieccbl caMOnpON3BOIBLHOTO YMEHBIIEHUS TOBEPXHOCTHOM SHEPTUU.

AncopOuusi ¥ TOBEpXHOCTHOE HaTskeHUe. CBsI3b BEIMUMHBI aICOPOILIMU C MapaMeTpaMu CHUCTEMBI:
U30TepMa, W3O0NHMKHAa M H30cTepa ajacopobumu. Merton u30bITKOB ['mbOca. dyHmameHTanbHOE
afcopOimonHoe ypaBHeHue [m60ca. ['mOOcoBckas amcopOums. YacTHOe BBIpaKeHUE YpaBHEHUS
I'n66ca. [ToBepXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-MHAKTUBHBIEC BEIIECTBA.

Anresusi, CMAYMBaHUE W PACTEKAHWE KUAKOCTeH. Anre3us u koresus. [Ipupoma cunm mexdazHOro
B3auMoieiicTBusa. YpaBHenue Jlromnpe st paGotel aaresnn. CMauyuBaHHE UM KpaeBOHM yrois. 3akoH
Onra. Ces3zp paboTel aare3mu ¢ kKpaeBbiM yriioM (ypaBHeHue Jlrompe-lOnra). Jluodunbupie u
ano(oOHBIE TMOBEPXHOCTH. MeTOoIbl OmNpeAeNeHus KpaeBbIX YIJOB. BinsHUEe NOBEPXHOCTHO-
aktuBHBIX BemiecTB (IIAB) nHa cmaumBanue. Pacrekanue sxunkocreid. Koaddumument pacrekanus mo
lapkuncy. Dddexr Mapanronn. MexdasHoe HaTsHKEHHME HAa TpaHUIE MEXIy B3aUMHO-
HACBIIIEHHBIMU JKUJKOCTSIMHU U TpaBUiIo AHTOHOBA. [IpakTHueckoe 3HaUEHUE a/re3uu, CMauyBaHUs
Y pacTEKaHUs.

HucnepcHOCTh M TepMOJIMHaMHUYecKHe cBoicTBa Ten. [IpaBmno (a3 ['mbOca m mucmepcHOCTS.
BnusiHue KpuBU3HBI IIOBEPXHOCTH Ha BHYTpPEHHee JaBieHue Ten (ypaBHeHue Jlamnaca).
[ToBepxHOCTHAst sHeprusi U paBHOBecHbIe (GopMmbl Ten. [lpuanun ['m66ca-Kiopu. 3akon Bymbda.
Kanunnsapueie sBnenust (ypaBHeHue JKropeHa), MX poiab B NPUPOJE M TEXHOJIOTMH. MeToabl
OnpesieNieHus] TOBEPXHOCTHOTO HATSHXKEHHUS. 3aBHUCHUMOCTh TEPMOAMHAMHUYECKON peakIMOHHON
CHOCOOHOCTH OT TUCTIEPCHOCTU. Y paBHeHUe KenbBuHa. BiusiHMe TuCIepcHOCTH Ha pacTBOPUMOCTD,
KOHCTaHTY PaBHOBECHUSI XMMHUYECKOI peakliuu, TemrepaTypy (pasoBoro nepexosa.

[onyyeHune IUCHEPCHBIX cHCTeM. MeToabl TucneprupoBanus. YpaBHeHue PeOunpaepa st paboTs
JTUCTIepTHpOBaHus. AncopOnnoHHOe TOoHMKeHHe npodHocTH (dddexr PeOunnmepa). ['omorennas u
rereporeHHasl KoujaeHcauus. MeracrabmibHoe coctostHue. JHeprust [ m66ca oOpa3oBaHus 3apojblia
HOBOH (pa3bl, KpUTHUECKHI paauyc 3apoxpima. /[Be cragumm oOpa3oBaHus HOBOW (a3wl. CBs3b
KAHETHKH 00pa3oBaHus HOBOM (a3l C mepechllieHHeM. YIpaBlieHHE TUCIEPCHOCTBIO TPH
TOMOT€HHON KoHAeHcauuu. [Ipumepsl MoMydeHus TUCHEPCHBIX CHCTEM MeToJaMu (hU3MYecKOod u
XMMHYECKOW KOHACHCALIUH.

Pasnien 3. AncopOiioHHbIe paBHOBECHS

Knaccudukanus mexann3smoB ajgcopounu (puzmueckast ancopOIus, XeMocopOIuss 1 HOHOOOMEHHas!
ancop6mus). [lpupona aacopOmmonabix cuit. OCOOEHHOCTH COCTaBISIIONIMX cuil Bau-mep-Baanbca
(OpHUEHTAllMOHHBIX, WHAYKIMOHHBIX W JUCIEPCUOHHBIX) MpH aJIcopOLuu. YpaBHEHHE JUIS
MOTEHLUAIBHON YHEPTHH B3aUMOJICHCTBUS aTOMa (MOJIEKYJIbI) C IOBEPXHOCTHIO TeJa.

AncopOius ra3oB M NapoB Ha OJHOPOJHOM MOBEPXHOCTH. 3akoH ['eHpu. YpaBHEHHE H30TEPMBI
MOHOMOJIEKYJISIpHOM ascopOiuu JIlenrmiopa u ero ananus. OnpeaeneHne KOHCTaHT 3TOT0 YpaBHEHUS
(;muueiinas popma ypaBHeHus Jlenrmiopa). YpaBHenue ®Dpeitnpmxa. Teopus monuMonexyspHO
ancopomuu bpynayspa, Ommera, Temnepa (BOT), ypaBHeHHEe M30TEpMBI acOpPOIMK, €r0 aHAHU3.
Jluneiinas ¢opma ypaBHenuss bBOT u pacuer ero koHctant. OnpezneneHue yAeabHONH MOBEPXHOCTH
metonoM bBOT.

AncopOrys ra30B U MapoB HAa NOPHUCTHIX MaTepuanax. KonnyecTBeHHbIE XapaKTEPUCTHKU TOPUCTHIX
MatepuayioB. [TopucTeie Tena KOPIMyCKYJIIPHOHN, KPUCTALIHYECKON U TyO4aTOl CTPYKTYPbI, METOIbI
ux nonyyenus. Kimaccudukamms nop no JlyOuHuHy U ee B3aUMOCBS3b C TEOPUSAMU a/ICOPOLINN.
Teopuss kanwsuIsIpHOM  KOHAEHcaMu. KanmuisipHO-KOHAEHCAMOHHBIA —Tructepe3uc. Pacuer
UHTErpajIbHON U AuddepeHnnanbHOM KPUBBIX pacrpeieieHus: 00beMa Imop Mo pa3mMepam.
OcobeHHOCTH ancoOpOIMM HAa MHKPOIOPHUCTHIX MaTepuanax. l[loreHumanbHas Tteopust I[lossam.
ANCOpOIMOHHBIA  MOTEHIMAI.  XapaKTepucTUdeckas KpuBasg ajacopoumu. TemmeparypHas
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WHBAPUAHTHOCTh M apPUHHOCTH XapaKTEPUCTUUYECKUX KpHUBBIX. OOOOIICHHOE YpaBHEHHE TEOPHH
JyOuHrHa 0OBEMHOIO 3aloJIHEHUs] MHUKPOIIOp, YacTHBIE CIy4yaW 3TOr0 ypaBHEHHs (ypaBHEHHE
Jyounnna-PagymikeBuda). AacopOius ra3oB U MapoB B XUMHUYECKOW TEXHOJIOTHH.

AncopOIysi  NOBEPXHOCTHO-aKTHBHBIX  BemlecTB. Bimsuue crpoenuss wmoinekyn IIAB Ha
MOBEPXHOCTHYIO aKTHBHOCTh, MpaBmwio [liokmno-TpayOe. 3aBUCUMOCTh MOBEPXHOCTHOTO HATSKEHUS
OT cocTaBa pacTBopa NIpu coOmojeHHH 3akoHa ['eHpu u ypaBHeHHs JleHrmiopa. YpaBHeHHe
[[InmkoBcKOro. YpaBHEHHUSI COCTOSIHUS Ta3000pa3HBIX MOBEPXHOCTHBIX (aCOPOIMOHHBIX) TUICHOK.
Tunel NMOBEpXHOCTHBIX IIEHOK W OIpEeleNIeHHEe UX XapakrepucTuk. Becwl Jlenrmropa. @akropsl,
ONpeeNAIONIME arperaTHOe COCTOSHUE aJCOPOLMOHHBIX IUIeHOK. OrmpeneneHue CTPOCHHS
aIcCOpOIIMOHHOTO CII0sI U pa3MepoB Mosekyrn [TAB.

Paszpnen 4. DnexkTpudeckue sBJICHUS HA IOBEPXHOCTH

JBoitaoit snmektpuueckuii ciort (JIDC), mexanusmbr obOpazoBanus JOC. COOTHOUICHHS MEXIY
JNEKTPUYECKUM  TOTEHIIMAJIOM U TOBEPXHOCTHBIM HaTshkeHHeM (ypaBHeHus Jlunmmana).
DNEeKTpOKANWUISIPHbIE KPUBBIE U onpeesnieHre napaMeTpoB JI3C 1o 3TUM KpUBBIM.

O6mume npeactasieHust o Teopusx crpoenus JIC. Teopus ['yu — Uenmena. Ypasuenue [lyaccona-
Bonbumana ans auddysnoii wactu 13C u ero pemenue. TommuHa auddy3HOTO €105 U BIUSHUE HA
Hee pasnuyHbIX (akTopoB. JIBoWHOW snekTpuyeckuid ciod mo Tteopum IllTtepHa, mepesapsaka
nosepxHocTu. [Ipumepst o6pazoBanus I3C. Munenssl 1 UX CTpOCHHE.

Yerslpe BHAA IIEKTPOKMHETUYECKUX SIBICHUM. DJIEKTPOKMHETHUYECKUM IMMOTEHLUWA] W BIUSHHUE Ha
HEro paszInyHbIX (akTopoB. YpaBHeHHE | enbMrospia-CMOITyXOBCKOTO Uil CKOPOCTH MEPEHOCA MPH
aeKTpoocMoce U AnnekTpodopese. DhDEeKThl, HE YIUTHIBAEMbIC STUM YpaBHEHHUEM (ITOBEPXHOCTHASI
IPOBOJUMOCTB, 3JIEKTPO(YOPETHUECKOE TOPMOXKEHHUE, pellakcalMoHHBIA 3(dexT). Ilpaktuueckoe
UCIOJIb30BaHUE 3JIEKTPOKMHETUYECKUX SIBICHUH.

Paznen 5. Kuneruueckuie CBOMCTBA IUCIEPCHBIX CUCTEM

OCHOBBI CEIUMEHTAIIMOHHOTO aHaiu3a. CBA3b CKOPOCTH OCAXKICHHSI YACTUI[ C HUX pPa3MEpOM.
VYcnoBust cobmonenust 3akoHa Ctokca. CeIUMEHTAIlMOHHBIA aHaIM3 MOJUAUCIEPCHBIX CHUCTEM.
KpuBas ceaumenrtanuu. Kpusble pacrpeneneHuss 4YacTHI] MO paauycaM. OKCIEpUMEHTAIbHbIE
METO/Ibl B CEAMMEHTALIMOHHOM aHAJIN3E.

MonekynsipHO-KUHETUYECKast npupoaa OpOYHOBCKOTO JIBUKCHHUSI. Cas3p MEXIy
CPEIHEKBAIPATUYHBIM CIBUTOM dYacTHLl W KodpduuumeHnrom nudpdys3un (3akoH ifHIITEHHA-
CMOITyX0OBCKOT0). DKCTIIEpUMEHTAIbHAS TTPOBEpKa 3aKoHa DWHIITEeHHAa-CMoIyXoBcKkoro. CrencTBus
U3 TeOpUH OPOYHOBCKOTO IBUIKCHUSI.

CenumenTanoHHO-1U(G(y3MOHHOE paBHOBECHE, TUICOMETpHUYECKHM 3akoH. CeauMeHTalMOHHAas
YCTOMYMBOCTb JUCTIIEPCHBIX CUCTEM.

Pasznen 6. ArperatuBHasi yCTOWYMBOCTD U KOAryJISLHNs IUCIIEPCHBIX CUCTEM

OOme BOMPOCH YCTOMYMBOCTH JAUCHEPCHBIX cucTeM. CeauMEHTAIllMOHHAash M arperatuBHas
ycTounBoctu cucteM. JInodunbHbie W THOGOOHBIE CHCTEMBI: CaMOIPOM3BOJLHOE OOpa30OBaHME
OJTHUX M HE0OXOAMMOCTh cTabunu3anuu Apyrux. Kpurepuit muodunsHocTH cucteM no PeGunnepy-
[lykuny.

JInopunbHbie aucnepcHsle cuctembl. Knaccudukanus u oOmias XapakTepUCTHKAa MOBEPXHOCTHO-
aKTHBHBIX BEIIECTB. TepMOIUHAMHUKA U MEXaHU3M MHuIleutooOpazoBanus. Ctpoenne murein [TAB.
Comobmm3zanus. OcHOBHbIE  (DaKTOpBI,  BIMSAIONIME HA  KPUTHUYECKYIO  KOHIEHTPAIHIO
mutnesiooopazoanus (KKM). Meroasr onpenenenus KKM. [Ipumenenne [TAB.

JInopoOuble aucnepcHble cucTeMbl. DaKkTOpbl yCTOMUMBOCTU JIMOPOOHBIX CHUCTEM. bpicTpas u
MeasieHHas koarynsauus. Kuneruka koarymsuuu no CmomyxoBckomy. OmpezeneHue CKOpOCTH U
BPEMEHH TOJIOBUHHOM KOAryJsiuu. 3aBUCUMOCTD YHCJIa YACTUL] Pa3HOTO MOPSIKA OT BPEMEHH.
OcHoBHbIe ToNIOkeHHs Teopuu Jlepsaruna, Jlannay, ®epses, Oepoeka ([1JIDO). PacknumauBaromee
JaBJICHME U €ro COCTaBJSIOIIME. OHEPrusi  AJIEKTPOCTATUYECKOTO  OTTAJIKMBAHUS  IIpU
B3aUMOJICCTBUHU Ccla003apsDKEHHBIX TMOoBepxHocTe. Cuiabl W 3Heprus mnputshkeHus. OoOmiee
ypaBHEHHE JUI DSHEPruM B3aUMOJCHCTBHS JUCIEPCHBIX 4YacTull. lloTeHIManmbHbIE KpHUBBIE
B3aMMOJICHCTBUSl YacTUIl B HMOHOCTAOMJIM3MPOBAHHBIX JHUCIEPCHBIX cHcTeMax. lloTeHiuanbHbIN
O6apbep M €ro 3aBUCUMOCTb OT TONIIMHBI Tuddy3HOoro cios. Koarynsmuss B mepBoM M BTOPOM
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MUHUMYMax. HelTpanu3annoHHas ¥ KOHIICHTPAIIMOHHAs KoaryJsius. [lopor ObICTpoit Koaryisium.
IIpaBuno  Hlymene-I'apau.  3axkon  epsruna.  CraOunuzanust — JUCIEPCHBIX — CHCTEM
BBICOKOMOJIEKYJIsIpHbIMU  coenuHeHusMu (BMC) u [TAB. MeToasl OYMCTKH TPOMBINUICHHBIX H
OBITOBBIX CTOKOB, OCHOBAaHHBbIC Ha M3MEHEHUH arperaTuBHON M CEIMMEHTAIIMOHHON yCTONYMBOCTHU
JUCIIEPCHBIX CUCTEM.

Paznen 7. CtpykrypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKHE CBONCTBA AMCIIEPCHBIX CHCTEM
Tunsl cTpyKTyp, OOpa3yroluxcsi B arperaTuBHO-YCTOMYMBBIX M arperaTUBHO-HEYCTOWYHMBBIX
JTUCIIEPCHBIX cucTeMax. KUIKOKPUCTAILNTMYECKOE COCTOSIHUE arperaTUBHO-YCTOMYUBBIX JUCTIEPCHBIX
CHUCTEM.

Bo3HuKHOBEHHE OOBEMHBIX CTPYKTYp B arperaTUBHO-HEYCTOWYHMBBIX (JIMO(OOHBIX) TUCTIEPCHBIX
cucrteMax. B3anMoCBsI3p MEXIy BHJAOM TOTCHIIMAIBHOW KPUBOW B3aUMOJICHCTBUA dacThil (10
teopun JUJI®O) u TuUmoM BO3HMKAOUMX CTPYKTyp. KoaryiaslmoHHO-THKCOTpPOINIHBIE U
KOH/ICHCAllHOHHO-KPUCTAJIN3Al[MOHHbIE CTPYKTYphl. [lepexon omHuX cTpykTyp B npyrue. Teopus
CTpyKTypooOpa3oBaHusl ((PU3UKO-XUMHUYECKAsh MEXaHHMKA) KaK OCHOBAa TIONYyYEHHUS HOBBIX
MaTepHaIoB.

Peonornueckuit mMeTon ucciaenoBaHUs AUCHEPCHBIX cUCTeM. OCHOBHBIE TMOHATUS WM HJI€ATIbHBIE
3aKOHBI peosiorud. MoAeIHpoOBaHUE PEOJOTUYECKUX CBOMCTB Ten. Moaenb Makcsenia, MOJEnb
KensBuna-®oiirra, moaensr bunrama.

Knaccudukanus AuCTepcHBIX CUCTEM IO CTPYKTYPHO-MEXaHUYECKUM CBOMcTBaM. HbIOTOHOBCKHE U
HEHBIOTOHOBCKHE KXUAKOCTU. [IceBIOTUIACTUYECKUE U JAWIATAHTHBIC KUIKOCTH U TBEPJOOOpa3HbBIE
Tena. BA3KOCTh KUIKUX arperaTUBHO YCTOMYMBBIX AMCIEPCHBIX CUCTEM. YpaBHEHUS DWHIITEHHA,
[Oraynuurepa,  Mapka-Kyna-XayBunka.  Peomornueckue — cBOHCTBa  CTPYKTYPHUPOBAaHHBIX
KUIKOOOPA3HBIX U TBEPAOOOPA3HBIX CUCTEM.

8. 3akroueHue

[ToBEpXHOCTHBIE SIBJIEHUS U UCIIEPCHBIE CUCTEMBI B XMMHUYECKOM TexHosnoruu. Kommonnnas xuMus
U OXpaHa OKPY>KaloIlel Cpebl.

OO011ee KOJIMUECTBO Pa3esos - 8.

4 O0beM y4eOHOH JUCHHUILINHBI

O0bemM TUCHUIIMHBI
Buna yueOHo# padoThI

3E 3"‘”‘ Actp.u.
O0mas Tpya0eMKOCTh AU CIUNIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 1,78 | 64 48
Jlexum 0,89 | 32 24
[Tpakruueckue 3anstus (113) 0 0 0
JlabopaTtopusie paboTs (JIP) 0,89 | 32 24
CamocrosiTesbHasi padora 2,22 | 80 60
KonTakTHas camocTosiTenpHas padoTa - -
CaMmocTosTeIbHOE H3yUYCHHE pa3eioB TUCIMILIMHBI (IMOATOTOBKA K | 2,22 80 60
1abopaTopHbIM paboTam)
Bua konTpoJis:
IK3aMeH 1,0 | 36 27
KoHTakTHas paboTa — MpoOMEKyTOUHAS aTTECTAIHS 1.0 0,4 0,3
[ToaroToBka K SK3aMeHy. ’ 35,6 26,7
Buj nTOroBOro KOHTpOJIsi: JK3aMeH

AHHOTauA padoyeil MPOrpaMMbl JUCHUININHBI
«IIpouecchbl U anmapaTbl XUMHYECKON TEXHOJIOTHID)
1. Ileap TUCHMILIMHBI - BMECTE C IUCIUILIMHAMU OOIIEH XUMHYECKOW TEXHOJIOTUH, XUMHUECKUMHU
MpoIleCCaMH U PEaKTOpPaMHu M JIPYTUMHU, CBSA3aTh OOIICHAYYHYIO W OOIIEHHKEHEPHYIO MOJITOTOBKY
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XUMHUKOB-TEXHOJIOTOB, YTO HEOOXOAMMO MpH MOATOTOBKE OakalaBpOB MO JAHHOMY HAaIpPaBIICHUIO
JUIs. HAYYHO-HUCCIIEJOBATENbCKOM M MPAKTUYECKOH paboThl Ha MPEANPUATHIX.

2. B pe3yabTaTe n3yuyeHusi JUCUMILIMHBI 00yYAIOIIMIACH 10JI7KEH:

Obnanath cnenyomUMU YHUBEPCATbHBIMA KOMIIETEHIIMSIMUA U HHAUKATOPAMHU MX JOCTHKCHHS:
YK-2 - VK-2.1, VK-2.2, VK-2.3.

Ob6nanath CHEAYIOUIMMH  OOIIENpOPECCHOHATBHBIMI  KOMIIETCHIIMAMU W HMHIUKATOPaMU HX
JOCTUKECHHUS:

OIIK-2 - OIIK-2.1, OIIK-2.2, OIIK-2.3.

OIIK-8 - OIIK-8.1, OIIK-8.2, OIIK-8.3.

3uamo:

e OCHOBBl TEOPHUHM IE€PEHOCAa MMITyJbca, TeIa M  MacChL;IPUHUIUIBI  (HU3HUECKOTO
MOJICJIMPOBAHMSI MIPOIIECCOB; OCHOBHBIE YPABHEHUS JIBUIKCHUS JKUAKOCTEH; OCHOBBI TEOPUHU
TEIUIONepeiadk; OCHOBBI TEOPHH Maccolepeayd B CUCTEMaX cO CBOOOIHON U HETOABUKHOMN
rpaHuIei pasgena ¢a3; THUIOBBIE MPOLECCH XMMUYECKOH TEXHOJOTHH, COOTBETCTBYIOIINE
anmnapathl U METOJIbI UX pacyeTa;

e METOABI MOCTPOCHUS SMIUPUUYECKUX U TEOPETHUECKUX MOENCH XMMUKO-TEXHOIOTMYECKHX
MIPOILIECCOB.

Ymemn:

e ONpENeNATh XapaKTep ABHXKEHUS KUAKOCTEH U ra3oB; OCHOBHBIE XapaKTEPUCTUKU MPOILIECCOB
TEIJIO- W MAaccolepeiadyd; pacCUMTHIBATh IapaMeTpbl M BBIOMpATh ammaparypy Ui
KOHKPETHOT'O TEXHOJIOTMYECKOTO MpoIiecca;

e PACCUMUTHIBATH OCHOBHBIE XAPAKTEPUCTHKH XUMHKO-TEXHOJOTHUECKOTO IMpOolecca, BEIOUPATh
PaLMOHATIBHYIO CXEMY.

Bnaoemos:
e METOJAaMH TEXHOJOTHYCCKMX pAcCuYeTOB OTICIbHBIX Y3JIOB W JCTalleH XHMHYECKOTO
000pyaOBaHNUS;

e  HaBBIKAMHM IPOEKTUPOBAHUS TUITOBBIX ANIMAPATOB XMMUYECKON MPOMBIIUICHHOCTH;

e METOJaMHU OTPEJICIICHUS PAIIMOHATBHBIX TEXHOJIOTHUECKUX PEKUMOB paOOTHI 000PYIOBAHHUS.
3. Kpartkoe coaep:xanue JUCUMILJINHBI.
Paznen 1. 'maponmnaMuveckne nNpouecchbl M aNmapaTbl XUMHUYECKOH TEeXHOJIOTHH.

1. Beenenwe B auciMmuinHy. OCHOBHBIE NOHITHS U ONPEACICHHUS.
[Mpenmer mucummuuabl «[Iporecchl W ammaparthl XUMUYECKOW TexHojorum». Kiaccudukanus
npoueccoB. HenpepsiBHBIE U TEPUOINYECKHUE, CTALIMOHAPHBIE U HECTALIMOHAPHBIE MPOLECCHI.
OcHOBHBIE 3aKOHOMEPHOCTH TMPOIECCOB U OOIIME MPUHIUIBI pacyueTa ammaparoB XHUMHYECKON
TEXHOJIOTHH.
Kunxoctn u rasel. Knaccudukanus xuakocredt. MneanbHast Kuakocth. KamenpHble W ymnpyrue
Kuakoctu. Cuibl, JEHWCTBYIOIIME B JKUJIKOCTH: MAacCOBbIE M IOBEPXHOCTHbIE. Hampspkenus B
KUJKOCTSX M Ta3ax (TaHTeHI[MaldbHbIe U HOpMalibHbIE). CBOMCTBA KUIKOCTEH.
Mopenb HenpepbIBHOU cpefbl. [ToHsTHE (HU3UIECKOTO AIEMEHTapHOTO 00beMa.
2. OCHOBBI TEOPUU IIEPEHOCA.
OcHOBBI TeOpUM SIBICHHM TNEpeHoca: aHaliu3 MEXaHU3MOB, MOJEIUPOBAaHUS U Pa3pabOTKU
0000IIIEHHBIX METOJOB pacyera THAPOMEXAaHHYECKHX, TEIUIOBBIX U MAacCCOOOMEHHBIX IMPOILIECCOB U
anmapaToB. PEHOMEHOJIOTMYECKME 3aKOHBI IEPEHOCA UMITYJIbCA, MACChl U SHEPTUU. MOJIEKYJIIIpHBIN
U KOHBEKTUBHBIM mepeHoc. OOmue 3aKOHOMEPHOCTH THAPOJWHAMHUKH, TEIUIONepeaadud |
Maccornepenadyd. B3auMoOCBsI3b 3THX MNPOLIECCOB B MPOMBINUICHHON amnmaparype. Ponb sBieHui
NepeHoca Mpu XUMUYECKUX MPEBPAILICHUSIX.
MartepuanbHble U 3HEpreTuyeckue (TeIUioBble) OallaHChl; OINpeAeSICHHE MAacCOBBIX IMOTOKOB U
SHEPreTUYECKUX 3aTpaT. YCIIOBUS PABHOBECHUS U OINpPEJCIICHHE HANpaBiICHUs MPOIECCOB MEpPEHOcaA.
OOmuit BUA ypaBHEHHI CKOPOCTH IMPOLIECCOB; IBUKYIIUE CUJIbl U KHHETHYECKHE KOA(P(UIIUEHTHI.
JIumutupyronme craauu.

3. luapocraTuka.

78



Huddepennmanbapie ypaBHEHUsT paBHOBecHs Dimepa. [lokosimasicst )KUAKOCTh MO ISUCTBUEM CHITBI
TskecTd. OCHOBHOE ypaBHEHUE THAPOCTATHKU. [IpakTuueckne npuioXeHusi OCHOBHOTO YpaBHEHUS
TUAPOCTATUKH.

4. M'uaponvHamuka.

bamanc cunm npu ABMIKEHWM BSI3KOM HEC)KMMAEMOW SKUIAKOCTH. YPaBHEHHE HEPAa3pPhIBHOCTH
(crmomrHOCTH) TIOTOKA. Y paBHeHue HaBbe-CTokca 1 ero (Gu3udecKuii CMbICT.

[Tono6HOe mpeoOpa3zoBanue ypaBHeHuss HaBbe-Ctokca. be3pasmepHbie TIEpeMEHHBIE - KPHUTEPHUH
THIIPOAMHAMUYECKOro moxobus (Diinepa, Pelinonpaca, @pyna, roMOXpOHHOCTH), UX (U3UUECKUI
CMBICIT; TApaMeTpu4ecKrue Kpurepun. KpurepuanbHoe ypaBHEHUE ABUKEHUS BI3KOU KUIKOCTH.
VYpaBHeHUe IBWXKEHUs Difiiepa. DHepreTuueckuil OallaHC CTAIMOHAPHOTO JBHKCHUS WICATbHON
JKUJIKOCTU. YpaBHeHUE bepHym sl uaeanbHOM M peanbHOM >KUIKOCTH. Ero mpakrtuueckue
npuiIokeHus (ucreueHue xxuakoctei, Tpyoka [uto-Ilpanaris). [puHIMIb H3MepeHHust CKOpOCTel U
Pacxo0B KUJIKOCTH IPOCCENbHBIMU MPUOOpPaMH U MTHEBMOMETPUUECKUMHU TpyOkamu. Omnpenenenue
pacxoA0B IIPU UCTEYEHUH KUAKOCTEN Yepe3 OTBEPCTHUS UM HACAIKU.

[M'unpoarHAMUYECKHE PEKUMBI JIBHKEHUS KUIKOCTEH: JTaMUHAPHBIA U TYPOYJICHTHBIN.

Uucno PeliHonblca U ero KpuUTHYECKHE 3HAUCHUS. MeEXaHHM3MBblI JIAMUHAPHOTO M TYypOYJIECHTHOTO
tedeHuid. [lonsitue TypOynentHoctu. IlpencraBieHus o rHAPOIUHAMUYECKOM IMOTPAHUYHOM CJIO€
IpY TEUYEHHUHU 10 TpyOaM M KaHajaM U MPU OOTEKaHUH TeJ.

Pacyer numamerpa TpyOOmpOBOAOB M ammaparoB; BBIOOP CKOPOCTEH MOTOKOB M ONTHMAJIbHOTO
JaMeTpa TpyOOIpOBOIOB.

Pacnipenenenne ckopocteii 1o paauycy TpyObl TOCTOSIHHOTO CEUEHHS TMpU JAMUHApHOM
CTallMOHAPHOM TE€UCHUHU.

Teyenne B TpyOax U Ka”amax. Onpenessironiuii IMOMEpPeYHbId pa3Mep TMOTOKa B KaHajax
POU3BOJILHON (POPMBI: TUAPABINYECKUM painyc, SKBUBAJICHTHBIA JHAMETP.

['mnpaBnuyeckoe CONPOTUBIICHHWE INPU TEYEHUM KUAKOCTENM W ra3oB. Pacuer morepp Ha TpeHue
(ypaBaenue Jlapcu-Beiicbaxa) u Ha mMecTHbIe conpoTuBicHHs. COOTHONICHHUS U HOMOTPAMMBI IS
pacuera kKo3(duueHTa TpeHus. 3aBUCUMOCTH MEX]y pacxoJoM U mepenazoM AaBieHus. Pacuer
Haropa JJis IepeMeIeHNs KHUIKOCTEeH uepe3 CUCTeMY TPyOOIIpOBOIOB U alapaToB.

1.5. IlepemenieHne JKUIKOCTEN.

[lepemerienue KHUIKOCTEH ¢ TOMOIIBIO MAIIKH, MOBBIIAIONINX JaBieHne. O0beMHbIe (TIOPIIHEBHIE,
pOTalMOHHBIE W JAp.) W JUHAMHYECKHE (IIEHTPOOCKHBIC, OCEBBIE W Jp.) HAcochl. OCHOBHBIE
napaMeTpsl pabOTHI TUAPABINISCKUX MAIIWH: MPOU3BOAUTEIHLHOCTD, HAOP, MOIIHOCTH, KIT/I.
Pacuer Hamopa u moTpebisieMol MOITHOCTH, MOAOOp ABUTaTeNs K Hacocy. OmnpeneneHue
JIOTTY CTUMOM BBICOTHI BCACHIBAHMSI. SIBJIEHNE KaBUTALlMU U €0 MPEA0TBpaIICHUE.

OcobenHocTn pabOTHI, COIMOCTaBJIEHWE W O0O0JIACTH TPUMEHEHHUS OCHOBHBIX THIIOB HACOCOB -
[IEHTPOOEKHBIX, TOPIIHEBBIX (IUIYHXXKepHbIX) W aAp. CBsa3p Hamopa, momuoctd u KIIJ c
MIPOU3BOIUTEIHHOCTBIO (XapaKTEPUCTHKH HacocoB). PaboTa HAacocoB Ha CeTb M WX BBIOOD;
peryiupoBaHue POU3BOAUTEIBHOCTH.

Paznen 2. TensioBble mponecchbl U anNmapaTbl XUMHUYECKOH TEXHOJIOTHH.

2.1. OcHOBHBIE MOHSATHS U ONPECIICHHS B TEIIONEpeaaye.

OCHOBHBIE TEIUIOBBIE NIPOLIECCHI B XUMHUYECKOM TEXHOJOTMU: HAarpeBaHUE U OXJAXJICHHE,
KOH/IEHCAllMs [TapOB U UCIIAPEHUE KUIKOCTEM.

CranuoHapHbli W HECTAlMOHAPHBIM MEPEHOC TEIJIOThl. TeMmepaTypHOE T0Je, TIpPagueHT
TEMIEPATYypbl M TEIUIOBOW IOTOK; TEIUIONEpeaadya M TEIuIooTaada. TemnepaTyponpoBOIHOCTh —
TEIJIONHEPLIMOHHBIE CBOMCTBA CPEJIbI.

2.2. TlepeHoc sHEpruu B JopMe TETIOTHI.

TennoBoii OanmaHCc Kak 4YacTHBIM cCiydalk sHepreTumueckoro Oamanca. OmpeneneHUe TEII0BOU
HArpy3KH amnmapara Mph W3MEHEHWH © 0e3 W3MEHEHHsI arperaTHOro CcocTosiHus. Pacxon
TEMJIOHOCHUTEIIEH.

HuddepenunanbHoe ypaBHEHUE NepeHoca SHEpruH B (hopme TermnoTel, ypaBHeHHe Pypbe-Kupxroga
Y TEIIONPOBOAHOCTH.
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CrauvoHapHbI TMepeHoC TeIJIOThl Yepe3 IUIOCKHEe M HuiuHApudeckue cTeHku. CoderaHue
MEXaHU3MOB MEPEHOCA TETUIOTHI (TEIJIONPOBOJHOCTH, KOHBEKLIUU, U3ITyUCHHUS).

KonBekTuBHBIM TiepeHOC TemIoThl. be3pasmepHbie nepemeHHble — uncia Hyccenwsra, Ilekie,
[panarns, I'pacroda, @Pypbe. Pacuer KOA(POHUIMEHTOB TEIMIOOTAAYH NPU BBIHYKICHHOM U
€CTECTBEHHOU KOHBEKIIUH.

TennmooOMeH npu M3MeHeHHUU arperatHoro cocrostHus. Konnencanus napoB. @opmyna Hyccenbra.
TennooOMeH pu KUTICHUH.

PannantHelii  TemonepeHoc. B3aumHoe wu3iydeHue Ten. PaluMaHTHO-KOHBEKTHBHBIM IIEPEHOC
TeroTel. Pacyer moTepb TEMIOTHI ammapaTtaMd B OKPYKAIOIIYI0 Cpedy M TEIJIOBOM H3OJISILIHU.
OCHOBHOE ypaBHEHHE TEIJIONEPEAAYU.

2.3. Tenonepenaya B MOBEPXHOCTHBIX TEMIO00OMEHHHUKAX.

Teroniepeqaya B~ TOBEPXHOCTHBIX — TEIUIOOOMEHHHMKAX.  AJJIUTUBHOCTh  TEPMHUYECKHX
conpotuBiicHnii. CpenHsia IBWXKYyIIas cwia Teruionepenaun. OnpenesieHUEe CpeaHed ABWKYLIEH
CWJIBI B amnmaparax pa3jiudHbIX KOHCTPYKIUI. B3auMHOe HampaBiieHHE JBHKEHHS TEIIOHOCUTENCH.
Pacyer moBepxHOCTH TEMIIO0OOMEHHUKOB.

Crioco0bl MOABOIA U OTBO/A TEIUIOTHI B XUMUYECKOW TEXHOJOTHH. TpeOoBaHUS, MPEAbSIBISIEMBIC K
teruioHocutensiM.  OOorpeB  BOJASHBIM ~ MApoOM,  BBICOKOTEMIIEPATYPHBIMU  OpPraHUYECKUMU
TEIUIOHOCUTEISIMH, TOMOYHBIMU razamu. CrocoObl snekTpooborpea. OTBOA TEIUIOTHI BOJIOH,
BO3[yXOM U HU3KOTEMIIEPATYPHBIMHU TETLNIOHOCUTEISIMHU.

TemmooOMeHHBIE — ammapartbl; WX kinaccupukanusa. OCHOBHBIE — THUIBI  MOBEPXHOCTHBIX
TEII000MEHHUKOB (TpyOuaThble, MIACTUHYATHIE, anmapaThl ¢ MepEeMEIINBAIOIIMMHI YCTPOUCTBAMU U
T.1.) CMecHuTenbHbIe TeITIO0OMEHHUKH: TPaIUpPHHU, KOHICHCATOPHI CMEIICHUs. BRIOOp ONTUMAaIIbHBIX
KOHCTPYKUMH M YCJIOBHM OAKCIUTyaTallMd TEIUIOOOMEHHBIX ammnapartoB. OCHOBHBIE TEHIEHIIUU
COBEpPIIICHCTBOBAHUS TEIUIOOOMEHHBIX anmnaparoB.

Pazgen 3. Ilpoumecchl W anmaparbl pas3jejieHMsi TOMOTeHHBIX cHCTeM (OCHOBHbBbIE
MaccooOMeHHbIe NPoIecChl).

3.1._OCHOBHBIE IOHATHS U ONIPEEIICHUs B Macconepeaaye.

Knaccudukanus npoueccoB maccooomena. OCHOBHbIE TOHATHS W omnpezaeneHus. Ilpomeccsl co
CBOOO/IHOM M (UKCHUPOBAHHOM TpaHUIleW pazaena ¢da3 u ¢ pasgensiomed (asbl MmeperopoaKou
(memOpanoit). Hocutenu u pacnpenensiembie BemectBa. CriocoObl BRIpakeHUs cocTaBa (has.
OU3NKO-XUMHUYECKHUE OCHOBBI MAacCOOOMEHHBIX IMpoLEeccoB. PaBHOBECHBIE YCIOBUS U ONpeiesieHUue
HanpaBJIeHus] nepeHoca BemiecTBa U3 (assl B ¢azy. Koadounuentsr pacnpenenenus. [lonsrtue o
Maccorepeaaye 1 MaccooTaue.

KoHneHTpanmonHoe 1mose, TpagueHT KOHIEHTpAllMu, OO W yHeNbHBIA IMOTOK MAacCHI.
MonexynspHas nuddy3ust B )KUIKOCTAX, ra3ax (mapax) U TBEPAbIX Telax.

3.2. MexaHu3Mbl IEPeHOca MacChl.

YpaBHeHHE HEPa3pbIBHOCTH ISl IBYXKOMIIOHEHTHON CUCTEMBI.

JuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO IIEPEHOCA MAacChl B OMHAPHBIX Cpeax.
Juddy3uoHHBIN MOTPaHUYHBIN CJIOW; MPOQMITH KOHIICHTPAIMN  CKOPOCTEH B TOTOKAX.
Koaddumments maccootnaun. OCHOBHbIE MOJIENIbHBIC TIPEACTABICHUS O MEXaHU3ME MAaCCOOTIAuH.
MoaenupoBanue KOHBEKTHBHOTO MaccooomeHa. Yncna Hyccenbra, [lekne, [Ipanarns, @ypee u mp.,
X (QU3NYECKUN CMBICI, aHAJIOTHH C TEIUIOBBIM MOAO0MEM MPUMEHUTEIHHO K Ta3aM U KHUAKOCTSIM.
Pacuer ko3(duimeHToB MaccooTgaud B anmaparax pasJidyHbIX THIOB IO YpaBHEHHUSIM C
0e3pa3MepHBIMH IEPEMEHHBIMH.

Macconepenaua. OcHOBHOE ypaBHeHHE Mmaccorepenadn. CooTHomeHne Mexay Koddduiuenramu
Maccolepeadyl U MacCOOTIa4yu, aJIMTUBHOCTh AU(Py3UOHHBIX CONpOoTUBIcHHH. MHTeHCHpUKAIISI
Maccorepeiayy ImyTeM BO3AeHCTBHS Ha TMMHUTUPYIONIYIO CTAa/IUIO.

Bnustnue ycnoBuit (Temmeparypbl, IaBlICHUs, KOHIICHTPAILM) HA HAIpaBJIICHHE MaccollepeHoca Ha
npuMepax adcopOITy; MPUHIIUIIBI BEIOOpa aOCOPOESHTOB.

3.3. ®a30Bo€ paBHOBECHE.

MartepuanbHblii 0amaHC HENPEPHIBHOTO YCTAHOBUBILIErOCS MpoIecca MPH Pa3IUYHbIX Crocodax
BBIPQXXCHHSI COCTaBOB (a3 M MX PacXOJI0B; YpaBHEHUS paOOUUX JTUHUIA.
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[IpenenbHbIe KOHIICHTPALMHA PACTIPESISIEMOTr0 KOMIIOHEHTa B OTIAOMIEH M HW3BIEKaromiel (aszax
JUTSL IPOTUBOTOYHBIX MPOIECCOB. MaKCHMAallbHO BO3MOYHAS CTENIEHb U3BJICUYCHUSI, MUHUMAIIbHBIN U
ONTUMAJTBHBIA PAaCcX0/Ibl U3BIICKAIOIEH (ha3bl.

3.4. Metonbl pacuéra pa3sMepoB MaCCOOOMEHHBIX KOJOHHBIX allaparos.

Pacyer momepeuHoro cedyeHus (IMaMeTpa) KOJOHHBI; MPEAETbHO AOMYCTUMAas M SKOHOMHUYECKU
ONTHUMAJIbHAS! CKOPOCTH CIUIONTHOMW (ha3bl.

PanmonanpHplii BpIOOp B3aMMHOIO HAaNpaBiCHUs JBWXKEHUS (a3 M OpraHu3alud IOTOKOB B
MacCOOOMEHHBIX ammapaTtax. PacueT MaccoOOMEHHBIX MPOLIECCOB U aIapaToB AJISl CUCTEM C OJHUM
pacopenenseMbiM KOMIOHEHTOM. (OCHOBBI pacyeTra BBICOTHI MAacCOOOMEHHBIX —ammapaToB ¢
HENPEPBIBHBIM W CTYMEHYaThIM KOHTakToM (ha3. J[Ba OCHOBHBIX MeETOJa pacdeTa: Ha OCHOBE
KOA(p(UIIMEHTOB Maccomeperaud M Ha OCHOBE MOHSTHS TEOPETHUYECKON CTYNEHH pa3fesieHusl.
[TonsTHE YKCNa €AUHUIL TIEPEHOCA U BBICOTHI €IMHUIIBI TIepeHoca. aktop macconepenaun. CpenHss
JIBUKYIIAs CUila Macconepenadyu. BiusiHue npoaonbHOTro nepeMennBanms Ha CPEAHIOI0 IBHXKYIYIO
cury Maccomepenaud. llpomemypa pacdera, OCHOBaHHasT Ha OOBEMHBIX KOIPPUIIMEHTAX
Macconepenauu. ['padhuueckuii 1 aHATUTUYECKUI METO/IBI pacyeTa.

Pacuer BBICOTBI MacCOOOMEHHBIX alMapaToB CO CTYMEHYaThIM KOHTakToM ¢a3. DddexTuBHOCTH
cryneHu o Mapdpu. Cssas3p yucia equHull nepeHoca u jokanbHoro KIIJ ctymenn mo Mboapdpu.
UwncneHHBIH pacdeT «OT CTYIEHU K CTYNCHM» U ero rpadudeckas HHTEPIPETALUs C UCIIOIb30BaHUEM
«KUHETUYECKOW JIMHHHM». YdeT CTpykryphl moTokoB u KIIJ[ Tapenku. OcobeHHOCTH pacuera
Tapelb4yaThlX KOJIOHH Ha OCHOBE NOHATHUS TEOPETHUYECKON Tapenku. UWciio JeHCTBUTENBHBIX U
TEOPETHUECKUX TapeiaoK. IHPEKTUBHOCTD TAPEIKH.

PanmonanbHbIii BBIOOp B3aUMHOTO HANpaBICHHS MABMKEHUsS (a3 U OpraHu3alil TOTOKOB B
MacCOOOMEHHBIX ammaparax.

3.5. AGcopbuusi.

OO01mye MpUHIMIBI YCTPOMCTBA M KIAacCHU(HUKALUs anmapaToB I MacCOOOMEHHBIX MPOIIECCOB B
cucreMax "ra3(map)-xuakocTb". OcoOeHHOCTH KOHCTPYKIHMA abcopOepoB.

OcHoBHbIE TUNBI U OONACTH MpUMEHEHUus abcopOepoB: HACAaJOYHBIE U TapelibyaThle KOJIOHHBI,
anmapatbl CO CIUIOIIHBIM ¥  CEKIIMOHWPOBAHHBIM  0apOOTaXKHBIM  CIIOEM, almaparbl C
JUCTIEPTUPOBAHUEM JKUKOCTH.

Cxembl aO0COPOIMOHHO-IECOPOIMOHHBIX YCTAHOBOK C BBIJCICHUEM H3BICYCHHOTO KOMIIOHEHTAa U
pereHepanueit abcopOenTa (ecopOnueil mpu MOBBIICHHOW TeMIlepaType, MOHWKCHUEM JaBJICHHUS,
OTJIyBKO! HHEPTHBIM HOCHUTEJIEM).

3.6. Juctunnsaius. Pextudukanus.

Paznenenne mucTHIALMEH KUAKMX TOMOTEHHBIX CMeCed U CHKIDKEHHBIX Ta30B; 001acTu
NPUMEHEHUS U OCOOCHHOCTH MPOBEACHHUS MTPOLIECCOB MPHU Pa3INIHOM JaBJICHUU.

[TapokMIKOCTHOE paBHOBECHE ISl CUCTEM C ITOJIHOW U OIPAaHUYECHHOM B3aUMHOM PACTBOPUMOCTBIO U
€ro BJIMSIHHE Ha BO3MOXKHOCTH pa3/ieleHHs] KOMIIOHEHTOB AUCTWUISIIMOHHBIMU MeTonaMu. Pacuer
paBHOBECHS JIJISl HIeaTbHBIX OMHAPHBIX CMECeH.

[Ipoctast u dpakiMoHHas MMEPErOHKa; Meperonka c aeduermManueii. MarepuanabHbIi OaaHc, pacdeT
BBIXO/Ia MPOJAYKTA U €r0 CPEAHETO COCTaBa MPH NMEPErOHKE OMHAPHBIX cMeceil. CXeMbl yCTaHOBOK.
TemuioBbie OaslaHCHI U pacyeT pacXo0B TEIJIOHOCUTEINEH ISl ATUX MPOIECCOB.

Pextudukanus. OU3NKO-XUMUYIECKHE OCHOBBI U OCOOCHHOCTH YCJIOBHU IMPOBEICHHUS MPOIECCOB.
CxeMbl yCTaHOBOK [IJI1 HEMPEPHIBHOM UM TEPHUOJUYECKONW PpEKTHU(PHUKAIMK OWHAPHBIX CMECEH.
Oco0eHHOCTH YCTPONCTBA anmapaTtoB (HacaJOYHBIX U TapebYaThIX KOJIOHH) U BBIOOpA PEKUMOB HX
pabotsl npu pekTudukanuu (Mo cpaBHeHUIO ¢ abcopoimeii). OcCOOEHHOCTH yCTPOMCTBA M BapUAHTHI
paboThl ucnapuTeneit u aedaerMaTopos.

MonenupoBaHie U pacyeT MPOILIECCOB U alapaToB MPH HENPEPbIBHOW peKTHU(UKALUN OMHAPHBIX
cucteM. OCHOBBI YHCJIEHHOTO U TpadoaHAIUTHIECKOr0 METOJ0B. MarepuanbHblil Oananc. PaGoune
auaun. OnpeneneHrue MUHUMAIBHOTO B pabodero (ierMoBoro 4ucia. TermmoBoi OamaHCc U pacdeT
pacxonoB TeruloHOcuTene. I[IpUHIUINBI TEXHUKO-DKOHOMUYECKOM ONTHMMHU3ALlMA IIPU  pacyeTe
paboyero (rerMoBOro umcia, pasMepoB ammapaTypbl U dHeprerudyeckux 3arpar. OCHOBBI pacuera
Tapenb4YaThiX U HACAIOYHBIX PEKTU(DUKAIIMOHHBIX KOJIOHH.
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Paznen 4. Ilpoumecchl u anmapatbl pa3jiejieHU] TeTePOreHHbIX CHuCTeM (OCHOBHBbIE
THApPOMeXaHuYeCKHe NMpouecchl).

4.1. Pa3neneHue reTeporeHHbIX cucreM. OCHOBHBIE TOHATHUS U METOJIBIL.

Knaccudpukanus XUIKUX W Ta30BbIX T'€TEPOTEHHBIX CUCTEM: CYCHEH3WH, IMYJIBCHH, MEHBI, MMBUIH,
TyMaHbl. MaTepHalibHbIi 0anaHc MPOLIECCOB pa3elIeHUs FeTePOreHHbBIX CUCTEM.

Onenka 3(@exTuBHOCTH U BHIOOP ONTUMAIBHBIX TPOIECCOB M aNNapaToB JUIA pa3fesiCHHs
FeTEPOTCHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHHUS.

Pa3znenenne >KUOKUX W ra3oBBIX CHUCTEM B IOJIE CHJI TsXKecTH. Pacuer ckopoctell cBOOOJHOTO M
CTECHEHHOTO OCQKJCHHS TBEPJBbIX YACTHI[ IIAPOOOpa3HON M OTIWYHBIX OT Hee (hopM B TOJIE CHITBI
TSAKECTH.

IIponeccsl oTcTamBaHMs M YCTPOMCTBO allapaTroB pas3lCiICHUs CYCIECH3UH, OMYJIbCUM W IBLICH.
Pacder moBEpXHOCTH OCAXKACHUS M MPOU3BOAUTEILHOCTA OTCTOMHUKOB. Y CTPOMCTBO M JEHUCTBUE
IIUKJIOHOB (TIPOCTBIX U OaTapelHBIX ), TUAPOIUKIOHOB.

4.3. TeyeHue )KUJIKOCTH YEPE3 HEMOABUKHBIC 3EPHUCTBIC U NICEB/I0O0KHUKEHHBIE CIIOU.

3HaueHue TUAPOAMHAMUKH 3€PHHUCTHIX CIOEB B IMporeccax (MIBTPOBAHMS, TEIJIO- M MacCOOOMEHa,
reTEepOreHHOro Karanusa U Ap. OCHOBHBIE XapaKTEPUCTUKH ITHUX CIIOEB: JUCIHEPCHOCTb, yAEIIbHAS
MOBEPXHOCTh, TOPO3HOCTb, JKBUBAJICHTHBIM JMAMETp KaHaloB. PacyeT THIpaBINYECKOIO
CONPOTHUBIICHU CNOA. ['MapaBiIrueckoe CONMPOTUBIIEHUE CIIOEB HACaJO0K MPOMBIIUIEHHBIX Macco- U
TEII000MEHHBIX anmnaparoB.

PexxnMbl TeueHus: MOTOKOB B HACaJOYHBIX KOJOHHAaX. [ MApAaBIMYECKOE CONPOTHBIICHUE, SBIICHUS
MOJIBUCAHUS, 3aXJICOBIBAaHUS U MHBEPCHH (Da3 M pacueT COOTBETCTBYIOIINX CKOPOCTEH.
['uapoauHamMuKa MCEBAOOXKIKEHHBIX (KUMAMMX) cioeB. OOIacTh MPUMEHEHUS ICEBI00KIKEHUS.
OCHOBHbBIE XapaKTEPUCTUKHU TICEBAOOKIKEHHOTO COCTOSIHUA. [ HMIOpaBIMYecKOe COMPOTUBIICHHE.
Pacyer ckopocTtell MCeBIOOKIKEHUS U CBOOOJHOTO BUTAHUS, BBICOTHI MCEBIOOXKMKEHHOTO CJIOA.
OpHOopogHOE W HEOJHOPOAHOE  TceBAOOXKIKeHHue.  OCOOCHHOCTH  TICEBIOOXKIKEHUS
MOJIUIUCTIEPCHBIX €0€B. [[HEBMO- ¥ THAPOTPAHCIIOPT 3€PHUCTHIX TBEPBIX MATEPUATIOB.

4.4. ®unabTpoBaHUE CYCIIEH3UN U OUMCTKA Ta30B OT IbUICH.

Crneunguka noBeIeHUsI 0CaTKOB KaK 3€pPHUCTBIX CJIOEB: CKMMaeMble U HeC)KUMaeMble ocaiku. Buabl
GUIBTPOBANBHBIX TIEPEeTopo1oK. DaKTOPHI, BIUAIOMINE HA CKOPOCTh (GUIbTpoBaHUS. OUIBTPOBAHHE
IIPU MOCTOSTHHOM CKOPOCTH (QUIBTPOBaHMS. DKCIIEPUMEHTAILHOE ONPE/ICIeHHEe KOHCTAaHT YpaBHEHUS
dunpTpoBanus. Kimaccupukanmus U ycTpOMCTBO OCHOBHBIX THUIIOB HEMPEPHIBHO U TMEPHOIUYCCKH
paboTtaronux GrIBTPOB U GUIBTPYIOMIHUX IEHTPUPYT.

4. O0beM y4eOHOMH JUCHHUILINHBI.

Beero Cemectp
. 5 6
Buna yueOHo# padoThI A A A
3F Kaj. 3E Kaj. 3E Kaj.
q. q. .
OO6mias TpyA0€MKOCTh JUCIUTUIHHBI 9 324 4 144 5 180
KonTakTHas padora - aynutopHsle 3ausitust | 4,5 | 160 1,8 | 64 2,7 196
Jlexnun 1,8 | 64 0,9 |32 0,9 |32
JlaGopatopusbie padotsl (JIP) 0,9 |32 - - 0,9 [32
[Tpaktuueckue 3ansatus (113) 1,8 | 64 0,9 |32 0,9 |32
CamocTosiTesibHasi padoTa 25192 1,2 | 44 1,3 | 48
CamocTosiTeTbHOE U3yuyeHue pasnenoB 2.5 | 92 12 |44 13 |48
JACITUTLTAHBI
Buabl KoHTpOJIA:
IK3aMeH 2,0 | 72 1,0 | 36 1,0 | 36
KonraktHas  pabora -  IPOMEXYTOYHAS 0.8 0.01 | 0.4 0.01 | 0.4
aTTecTalus 2,0
[ToaroroBka K sK3aMeHy 71,2 0,99 | 35,6 0,99 | 35,6
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Buja HTOroBOro KOHTPOJIS: \ | | IK3aMeH | IK3aMeH

Beero Cemectp
. 5 6
Buj y4yeOHoii padoThI A A A
3F cTp. 3F cTp. 3F cTp.
., ., .,
OO6m1as TpyA0EMKOCTh JUCIUTUIHHBI 9 243 4 108 5 135
KonTakTHasi padora - ayIMTOPHbIE 3aHATHS 4,5 | 120 1,8 | 48 2,7 |72
Jlexnuu 1,8 | 48 0,9 |24 0,9 |24
JlaGopaTtopusie paboTs (JIP) 0,9 | 24 - - 0,9 |24
[Tpaktuueckue 3anstus (I113) 1,8 | 48 0,9 |24 0,9 |24
CamocTosiTesibHasi padoTa 2,569 1,2 | 33 1,3 | 36
CamocTosiTeTbHOE H3yuYeHUe paszenoB 2.5 | 69 12 |33 13 |36
JTACITUTLTAHBI
Buabl KoHTpOJIA:
JK3aMeH 2,0 | 54 1,0 |27 1,0 |27
KonrakTHass ~ pabota - MIPOMEXKYTOUHAS 0.6 0.01 | 03 0.01 | 03
aTTeCcTalus 2,0
[ToaroroBka K sK3aMeHy 53,4 0,99 | 26,7 0,99 | 26,7
Bua uTOoroBoro KOHTpoJIf: JK3aMeH JK3aMeH

AHHOTaUUsA padoyeil MPOrpaMmMbl JUCUHUIIIMHBI
«O0mas XuMu4YecKasi TeXHOJIOTHsD)

1. Heap aucuMmiiMHbl — GOPMHPOBAaHME 3HAHMM B O0JIACTM  peau3aliil  XUMHUKO-
TEXHOJIOTUYECKUX TPOIECCOB C YYEeTOM (DU3UKO-XUMHUECKUX OCOOCHHOCTEH MPOTEKAIOIINX
peakmuii, BbIOOpa ONTHMAIBHBIX YCIOBUM peaTu3yeMbIX TMPOIECCOB, BbIOOpa 3(h(PEKTUBHBIX
pPEaKToOpoB, MPUOOPETEHHs] HABBIKOB B COCTABJICHUM MAaTEpHAIBHBIX M TEIUIOBBIX OallaHCOB, B
pacudere MpoIeccCOB U PEaKTOPOB HA OCHOBE MaT€MaTUYECKOT0 MOJETUPOBAHUS, MOTYUYCHHs 3HAHUN
B olOysact pa3paboOTKuM 3HeprocOeperamumx XUMUKO-TexHonornueckux cucteM (XTC),
0€30TXO0/IHbIX U MAJIOOTXOJHBIX TEXHOJIOTUIN Ha MPUMEPE COBPEMEHHBIX TPOU3BO/ICTB.
2. B pe3yabTarte u3y4eHUs JMCHUIIMHBI 00yYaAKOIIUICS TOKEH:
Obnaoamye cnenyomUMUA KOMIETESHIMSIMU U HHIUKATOPAMU UX JOCTUKEHUS:
OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3
3namo:
— OCHOBBI TEOPUH XUMHUYECKHX MPOIIECCOB U PEAKTOPOB;
— METOJIOJIOTUIO UCCIIEOBAHMS B3aUMOJICHCTBUS XUMHUYECKUX TMPEBPALLEHUN U SBJICHUHN MepeHoca
Ha BCEX MAaCIITAaOHbBIX YPOBHSX;
— METOAMKY BbIOOpa peakTopa U pacuéTa mnpoiecca B HeM;
— OCHOBHBIE PEAKIIMOHHBIE MTPOLECCHI U PEAKTOPhl XUMUYECKONH M OMOTEXHOJIOTUH;
— OCHOBHBIE€ TIPUHLHUIIBI OPTraHU3AIN XUMHUECKOTO MPOU3BOCTBA, €T0 HEPAPXUUECKYIO CTPYKTYPY,
METO/IbI OIIeHKH 3()(heKTUBHOCTH MPOU3BOCTBA;
— OCHOBHBIE XMMHUECKHE MTPOU3BOJICTBA.
Ymemy:
— paccuMTaTh OCHOBHBIE XapaKTEPUCTUKH XUMHUECKOT0 IIPOIECcca;
— BBIOpATh pallMOHAIBHYIO CXEMY MTPOM3BOICTBA 33JaHHOTO MIPOAYKTA;
— OLIEHUTH TEXHOJIOTUYECKYIO 3 (EeKTUBHOCTH MPOU3BO/ICTBA;
— BBIOpaTh 3()(hEeKTUBHBIN THIT PEAKTOPA;
— IPOBECTH pacyeT TEXHOJIOTMUECKUX apaMeTpOB Ui 3a/IaHHOTO MpoIiecca;
— ONpEeIeNUTh MapaMeTpbl HAWITYYIIeH OpraHu3aluy MPOLEcca B XMMUYECKOM pEaKTope.
Bnraoemy:
— MeToJlaMH aHan3a 3PPEKTUBHOCTH pabOThl XUMHUYECKUX POU3BOJICTB;
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—MeToJaMH pacueTa U aHajlu3a TPOIECCOB B XUMHUYECKHX pEaKTOpax, ONpeesieHus
TEXHOJIOTMYECKHUX MOKa3aTeNeH;

— METOZaMH BbIOOpa XUMUYECKUX PEAKTOPOB.

3. KpaTkoe copepkanme Iy CHUNIHHBI:

Paszpnen 1. XuMu4yeckasi TEXHOJIOTMSI U XUMHYECKOe IIPOU3BOICTBO.

1.1. OcHOBHbBIE onpeae/IeHUs U MOJI0KEeHUSI.

Xumudeckass TexHOJNOTHs. OOBEKT XHUMHUYECKOM TEXHOJNOTMH. MEXOTpacieBol XapakTep
XMMHYECKOM TEXHOJOTHH. Pa3BUTHE XUMUYECKUX MPOU3BOJCTB U XMMUUYECKOU TEXHOJIOrMU. Mecto
XUMHYECKOH TEXHOJOTHH B MPOMBIIIJICHHOW cdepe U MEeTOIOB XHUMHUYECKOH TEXHOJOTHMH B
HEXMMMUYECKUX OTPACIIAX MPOMBINUIEHHOCTH. CHCTEMHBIN aHAIMU3 CIIOKHBIX CXEM U B3aUMOJICHCTBUI
JJIEMEHTOB CXEMbl — TIOHATHE U cojaepkaHue Mmerofa. Dusmyeckoe U MaTeMaTHYeCKoe
MOJIEJIMPOBAHUE, OINPEACICHUE U OCHOBHBIE IIOHATHSA, MX MECTO B HWH)XEHEPHO-XMMHUYECKHUX
HCCJIEIOBAaHMSIX U pa3paboTkax. MecTo 1 3HaYeHHE HATYPHOTO U BBIUUCIUTEIHLHOTO SKCIIEPUMEHTA.
Copneprxanue 1 3a7jauil y4eOHOT0 Kypca.

1.2. XumMn4yeckoe nNpou3BoJACTBO.

[lonaTne O XUMHYECKOM MPOHM3BOJCTBE. MHOTO(QYHKIHNOHAIHLHOCTh XMMUYECKOTO MPOU3BO/ICTBA.
OO0mass cTpyKTypa XHMMHYECKOTO Mpou3BOjACTBA. (CHOBHBIE MOACHCTEMBl XHMHYECKOTO
pou3BoJcTBa. OCHOBHBIE TEXHOJIOIMUECKHE KOMIIOHEHTBI XUMUYECKOTO IPOU3BO/ICTBA.
KauecTBeHHBIE M KOJIMUYECTBEHHbIE MOKAa3aTENM XUMHYECKOTO IPOU3BOJICTBA: TEXHOJIOTUYECKUE,
PKOHOMUYECKHUE, IKCIUTyaTallUOHHbIE, COLUATIbHBIE.

1.3. CbipbeBbie pecypchbl, BOJIa M JHEPIrUusl B XUMHYECKOM MPOU3BOACTBE.

Knaccudukanus ChIpbeBBIX pPECypcoB MO pPAa3JIMYHBIM IpH3HaKaM — (Pa3oBOMY COCTOSHHUIO,
MIPOUCXOXKACHNUIO, HMCTOYHMKAM. MuHepanbHOE ChIpbe (PyIbl M IIOJIE3HBIE HCKOIAeMbIE),
OpPraHMYECKOE IPHUPOJHOE ChIpbE (TOPIOYME HCKONAEMBIE), PACTUTEIBHOE U KUBOTHOE CBIPHE,
BTOPUYHOE ChIpb€ — HMX HUCIOJIb30BaHWE W MyTU MepepadoTku. OCHOBHBIE CIOCOOBI MEPBUUYHOMN
00paboTKK ChIpbs (OOoramieHue, OYHMCTKA, MOATOTOBKA K TPAHCIOPTHUPOBKE M MepepaboTKe).
[TonsiTue, cyumHOCTh M MpUMEpPhl yrayOJEeHHUs] HUCHOJB30BAaHUS CHIPbs, KOMOMHHPOBAHUS
IPOM3BOJICTB U KOMIUIEKCHOU NepepabOTKU CHIPbS.

3HaueHue U UCTOJIb30BaHUE BOJbI B XUMUUYECKHX MPOou3BoACTBaX. Mcrounuku Boabl. TpeboBaHus k
TEXHOJIOTUYECKON M ObITOBOM Boze. IIpoMbINUIeHHAs! MOATOTOBKA BOJABI U METOJBI €€ OYHCTKH OT
npumeceii. OCHOBHBIE METOJbl KOHTPOJII KadyecTBa BOJbI. DKOHOMHS BOJIOINOTpeOJIeHUs B
npoun3BoicTBE. BogooGopoTHBIE CHCTEMBI.

Buabl M HMCTOYHHMKM JHEPrMM B XMMHUYECKOW MPOMBIIUIEHHOCTH. MaciTtabbl noTpebieHus u
CHOCOOBI YMEHBIICHUS YHEPTreTHUECKUX 3aTpar. CyIIHOCTh U IPUMEPHI pEreHEepaIlii U PEKYTIEpaLliH
SHEPruu. JHEProTeXHOJOTHUYECKHE CUCTEMBL. BTOpUYHbIE SHEPreTHUECKHUE PECYPCHI.

Pa3nea 2. Teopernueckne 0CHOBbI XMMHYECKHX NPOLIECCOB H PEAKTOPOB.

2.1. OcHOBHBIE OnpeIeTeHUs U MOJ0KEHU.

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHUYECKHMX IPEBPALIECHUM — CTEXMOMETPUYECKHUE,
TepMOJUHAMHUUecKue, KuHeTuueckue. [lokazarennm XMMHMYECKOTO TMpPEBpAlIeHUs] — CTENEHb
MPEBpAIeHHs], BBIXOJ MPOIYKTa, WHTETpaIbHAs U AuQQepeHnnaibHas CeIeKTHBHOCTH, CKOPOCTH
peakuuy U NpeBpalleHus peareHTOB.

2.2. XumMHu4ecKue nmpouecchl.

Omnpenenenne. Knaccudukaius XUMUYECKUX MPOLIECCOB MO Pa3IMYHBIM NMPU3HAKAM — XUMUYECKUM
(BMA XHMMHMUYECKOW peakinu, TEPMOAMHAMUYECKUE XapPAKTEPUCTUKU, CXeMa NPEeBpaIlleHU) u
($a30BBIM (YHCJIO U arperaTHoe cocTosiHuE (az).

I'omorenHsbIi xumMuueckuii npouecc. OnpeneneHue U NpuMepsl. BiausHue XUMUUECKHUX TPU3HAKOB U
yCIIOBUH MpOTEKaHUs Mpoliecca Ha ero nokaszarenu. CrocoObl MHTEHCU(PHUKAIUH.

[TonsTHE OoNTUMANBHBIX TemMmepaTyp. ONTUMANTBHBIE TEMIIEPATYPHI A1 0OPATUMBIX U HEOOPATUMBIX
9K30- ¥ SHJOTEPMHUUECKHUX PEaKIIHU.

I'ereporennslii (HekaTanuTUUECKU) XuMudeckuil npouecc. Onpenenenue u npumepsl. CTpyKkTypa
mpoiiecca U ero cocrapistonme (craauu). Habmromaemass CKOpPOCTh XMMHYECKOTO TMPEBPAICHUS.
O6unacty (peXxUMBbI) IPOTEKAHUS IIPOLIECCA, TUMUTUPYIOLIAS CTAIuUS.
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['eTeporennslii XuMuUECKHil mporiece '"raz (KuAKOCTh) — TBepaoe". OOOCHOBaHUE, MMOCTPOCHHUE H
aHAJIM3 MaTEeMAaTHMYeCKOM MOJENH JUIsi peakiuii TopeHus (Moaens "Cxkumaromascs cdepa') u
TOMOXUMHYECKOW (Moaenb '"C HeB3amMmoneWcTBywomuMm sapom"). HalOmromaemass CKOpOCTH
MPEBpAICHHS], BpEMSs TIPEBPAIICHUS U Ty TH WHTEHCU(PUKAIINY IS PA3INIHBIX 00JIacTel MPOTeKAHUS
nporecca.

I'ereporenHsblii XUMUYECKH Tporiecc "ra3 (KUIKOCTh) — KHUAKOCTh". OOOCHOBaHKE, IOCTPOCHUE U
aHaNM3 MaTeMmaruyeckoil mojenu. Habmiomaemass CKOpOCTh MpeBpalleHHss U 00JIacTH MPOTEKaHUs
nporiecca. [lyTn nHTeHCcHuUKamu JUIs pa3IndHbIX PEKUMOB MPOIIecca.

Karanutnuecknit mpouecc. OnpeneneHue, kiaccuukanys, MpUMepbl. [ eTeporeHHbI KaTaiu3 Ha
TBepAOM Katanuszatope. OOOCHOBaHHME, TMOCTPOCHHE W AaHAM3 MaTeMaTHYeCKOH MOJenu Ha
KaTaJUTHYECKON IOBEpXHOCTH M B IMOPUCTOM 3epHe Karanuzaropa. Habmiomaemas CcKOpoOCTh
npeBpalieHusi W 0o0NacTH TpoTekaHus mporecca. CTerneHb WCMONB30BaHUS BHYTpPEHHEH
noBepxHocTu. [1yTu uHTeHCHpUKAIIHN KaTaTUTHYECKUX IIPOLIECCOB.

2.3. XumMn4ecKHne peaKkTopsl.

Onpenenenne U Ha3HAYEHUE XUMUYECKOTO peakTopa. PeakTopsl B XMMUYECKMX M HEXHUMHUYECKUX
OTpaciIsiX MPOMBITILIEHHOCTH. O030p THIOB XUMHUYECKUX PEAKTOPOB, MX CTPYKTYPHBIC SJIEMEHTHI
(peakuMoHHasi 30Ha, YCTPOMCTBAa BBOJAa U BBIBOJA, CMEIICHHUS, pa3JEJICHUs M paclpeleieHUs
MOTOKOB, TETNIOOOMEHHBIE 3JIEMEHTHI ), OCHOBHBIE TIPOIECCHI U SIBJICHUS B HUX.

CucremaTtu3zanus MpoOIECCOB B XUMUYECKOM pEaKTOpe Mo MacIiTaly MX MPOTEKaHUs: XUMHUYecKas
peaxius, XUMUYECKUH TPOIecC B AIEMEHTAPHOM 00BhEME, MPOLIECChl B PEAKIIMOHHOM JJIEMEHTE U B
peakTope B IIEJIOM, UX B3aMMOCBS3b U Hepapxuueckas CTPYKTypa MaTeMaTH4ecKoi MOIeNH mpoliecca
B peaktope. [Ipumepsl MporieccoB B pa3IMYHBIX BUAAX XUMHUYECKUX PEAKTOPOB.

Knaccudukanus nporeccoB B peakTopax Mo pa3iMyHbIM IpU3HAKaM — BUJI XUMHUYECKOTO Ipoliecca,
OpTraHMU3aIys MOTOKOB PEareHTOB (CXeMa JBUKEHUS PETeHTOB Yepe3 PEakTop, CTPYKTypa MOTOKOB B
PEaKIIMOHHOW 30HE), OpraHU3alMs TETUIOBBIX IMMOTOKOB (TEIUIOBOM PEXHM, CXeMa TeIIoo0MeHa),
CTallMOHAPHOCTH IpoIiecca.

O6ocHOBaHME U MTOCTPOCHUE MAaTEMAaTUYECKOW MOJIENN MPOIlecca B PeakTopax pa3IuyHOro TUIA KaK
CUCTEMBl YPaBHEHHH MaTEpHaIbHOTO W TEIJIOBOro OajaHCOB HA OCHOBE JAHHBIX O CTPYKType
MOTOKA, XUMUYECKHX MPEBPALCHUX, SBICHUSAX NIEpEeHOCca TeIJia U BEUIECTBA U UX B3aUMOJICHCTBUU.
CucremaTtuzanus 1 KiIaccu(pUKaIus MaTeMaTHISCKUX MOJIEIIEH TPOIIECCOB B PEakTopax.
H3oTepMuueckue mponecchl B XMMHUYECKOM peakTtope. BiusHue CTpyKTyphl MOTOKa (MIealibHOE
CMEIIICHNE U BBITECHEHHE), CTAIIMOHAPHOCTH Tporiecca (MPOTOYHBIN U TIEPUOIUIECKHUT ), TapaMEeTPOB
U YCIOBHI MHpOTEeKaHUsl IMpolecca (TeMreparypa, KOHLEHTpalus, JaBieHHe, 00beM peakIMOHHON
30HBI, BpeMsl), BU1a XUMHUYECKON peakiuu (IIpocTas U CIOXHas, oOpaTuMasi U HeoOpaTHUMas) U ee
napaMeTpoB Ha MNpoQMIM KOHLEHTpalMd U T[OKa3aTeau Ipolecca B peakTope (CTeneHb
MPEBpAICHHs], BBIXO]I MPOIYKTa, CEIIEKTUBHOCTS Mpoiiecca). OCHOBHI pacueTa mpolecca B peakTope.
Conocrapnenue 3(p(PEeKTUBHOCTH MPOIECCOB B PEAKTOPAX, OMHCBHIBAEMBIX MOJCISIMH HICAbHOTO
CMEIIICHUS U BBITECHEHUSI.

HeuzoTepMuueckue mnporecchl B XUMHUYECKHX peakTopax. OpraHusanusi TEIJIOBBIX IOTOKOB U
peKMMOB B XHMHYECKHUX peakTopax. PacrpenencHue TeMiiepatypbl, KOHIICHTpAIMd W CTEICHU
IIPEBpALICHUS] B PEaKTOPE B peKUMaX HUICATbHOIO CMENICHHs] M BBITECHEHUS, anadaTHueCKOM U C
teruiooOMeHoM. CBsi3b TemrepaTypbl M CTEICHH MPEBpalIeHHs B aanadaTHYecKOM Ipoliecce.
ConocTaBieHue ¢ U30TEPMUYECKUM PEKUMOM. YHCIO U YCTOMYMBOCTH CTALIMOHAPHBIX PEXUMOB B
peakTopax UACaATbHOTO CMEIIICHUSI.

2.4. lIpompbllJieHHbIe XUMHYECKHE PEAKTOPBI.

Ha koHKpeTHBIX TpuMepax MPEeIMETHO PACCMATPUBAIOTCS TPOMBIIUICHHBIE PEaKTOPhl s
IIPOBEJCHUSI TOMOTEHHBIX, TE€TEPOr€HHbIX M KaTAJIUTUYECKHX IPOLIECCOB — THUIBI PEaKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEXXHUMa, 00JIACTH UCTIONB30BaHUSI.

Pasznen 3. XuMun4yeckoe npou3BoACTBO, KAK XUMHKO-TEXHOJIOTHYECKAasl CHCTeMA.

3.1. CTpykTypa 1 onuCaHNe XUMHUKO-TEXHOJOTHYeCKOH CHCTEMBI.

XHWMHYECKOE MPOU3BOJICTBO KaK XWUMHUKO-TexHosornueckas cucteMa (XTC). [lonarue cucremsl u
XTC. CocraB XTC: snemeHTsl, cBs3M, mojacuctembl. DneMeHTsl XTC, kmaccupukanus 1o BUAY
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MPOIIECCOB M Ha3HadueHUIo. TexHonorndyeckue cBsa3u 3neMeHToB XTC (motoku). [TocinenoBarenbHas,
napajjienbHasi, pa3BeTBICHHAs, IMOCJIEN0BAaTEIbHO-00BoAHAs (Oaifmac), oOpaTHas (peuuKi)
TEXHOJIOTMYECKHUE CBSA3H. VX CXeMbl U Ha3HAUYCHHUE.

Omnucanne XTC. Bunst mozneneit XTC - onucatensHble U rpaduueckue. OnucaTenbHble MOJIEIN —
XUMHYECKasi CXeMa W MareMaTudeckas Mofenb. ['padpuueckue Monenn — (QyHKIHOHAIbHAs,
TEXHOJIOTHYECKasi, CTPYKTypHasi U Apyrue (cneuuanbHble) cxembl. Ha3HaueHue, mpuUMEHEHUE U
B3aMMOCBS3b MOJEJIEH.

3.2. Anamm3 XTC.

[Tonsarue, 3amaun u pesynpTarhl aHamm3a XTC — cocrosune XTC, MarepualbHBI U TEIJIOBOM
OanaHchl, MOKa3aTeI XUMHUYECKOTO IPOM3BOJICTBA.

CgorictBa XTC Kak CUCTEMBI: B3aUMOCBSA3aHHOCTh PEKUMOB AJIEMEHTOB, Pa3JIMUYME ONTHUMAIbHOCTH
3JIEMEHTA OJJUHOYHOTO U B CUCTEME, YCTOMYUBOCTD U CYILIIECTBOBAHUE CTAILIMOHAPHBIX PEXXUMOB U JP.
MartepuanbHblii U TEIJIOBOM OanmaHChl. MeTOauMKa COCTaBJIEHHUS M pacdyeTa MaTepUaJbHBIX H
teruioBbix 6amancoB XTC u ee moacucreM. OcOOEHHOCTH pacuera 0aTaHCOB B CXeMaX C PEIHKIIOM.
®dopmbl IpeicTaBiieHus 0amaHCcoB (TaOIUIIBI, TUArPaMMBI U . ).

MarepuanpHblii  0amaHc A MacCOOOMEHHBIX W PEAaKIMOHHBIX 3JeMeHTOB. lVcmnosibp3oBaHue
CTEXUOMETPUYECKUX, TEPMOJMHAMUYECKUX U MeK(]a3HbIX OanaHCOBBIX CcOOTHOHIeHHH. CreneHb
MCIIOJIb30BaHUs ChIPBEBBIX PECYPCOB.

DHepreTudeckui (1o moaHou 3ueprun) 6amanc u KI1/I.

3.3. Cunre3 XTC.

[Tonsitne un 3amaun cuHTe3a XTC. OcHoBHBbIe dTanbl pa3pabotkun XTC. Poias Maremarnueckux u
IBPUCTUYECKUX METOIOB.

OcHoBHBIE KOHIENUUH Tpu cuHTe3e XTC: MOJHOE HMCMOJIb30BAHUE CHIPHEBBIX W DHEPrETHUYECKUX
pecypcoB, MUHUMH3AIIUs OTXOJ0B, ONTUMAJIbHOE MCIOJIb30BaHUE amnmapaTypel. X conepxkaHue u
crocobObl peanuzaunu. KomMOMHHpOBaHHBIE MPOU3BOJCTBA, COBMEIICHHBIE MPOIECCH, BTOPUUHBIE
DHEPreTUUECKUE PECYPCHI, FHEPTOTEXHOJIOTMUECKUE CUCTEMBI, iepecTpanBaeMble XTC, 3aMKHYTHIE,
MaJIOOTXO/IHbIE MPOU3BOJICTBA — UX MOHATHUS, OCOOEHHOCTH U IPUMEHEHUE.

OmHOpPOIHBIE TEXHOJOTHUECKHE CXEMBl: CHCTEMa pPEeKYNepaTuBHOIO TEIUIOOOMEHa, cHucTeMa
pas3zieneHruss MHOTOKOMIIOHEHTHOM CMeCH, cHucTeMa peakTopoB. (OCHOBBI IOCTPOEHHUS HX
ONTUMAIBHOU CTPYKTYPbI

Pasznea 4. [IpomblinieHHbIe XUMHYECKHE IPOU3BOACTBA.

XUMHYECKUE TMPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KaK pealu3alusi H3yUYEeHHBIX
TEOPETUUYECKUX OCHOB XHUMHUKO-T€XHOJOrndeckux mpoueccoB M XTC, KOHIENUuuid MOCTPOEHUS
BoIcOKOd(exkTnBHONM XTC. OCHOBHOW akneHT Jenaercs Ha (U3MKO-XUMHUYECKHE OCHOBBI
KOHLIETIIIMHA TOCTPOEHUSI TEXHOJIOTMYECKOM CXEeMBbI NMPOU3BOJCTBA U €ro noacuctem. IIponsBoactso
cepHoM kucaotsl. [IponsBoacTtBo ammuaka. [Ipon3BoacTBO a30THOM KUCIIOTBHI.

Paznen 5. CoBpeMeHHbIE TeHIEHIIMUA B PA3BUTHN XUMHYECKOH TEXHOJIOTHH.

Tekyiiee COCTOSHHE XUMUYECKOW NPOMBIIUIEHHOCTH B MHpPE M TEHIACHIMU €€ pa3BUTHUS.
[lepcniekTUBHBIE MCTOYHUKH CHIPbS M 3HEpruu. Knacrepuzanus XMMHYECKOW MPOMBIIIIEHHOCTH.
CoBMmenieHHbIE TpoLecchl. [ MOkKe u mepecTpanBaeMble TEXHOJIOTHYECKUE cXeMbl. HOBbIE XMMHUKO-
TE€XHOJIOTMYECKHE MPOLIECCH U CIIOCOOBI MOTYUYEHUS POAYKTOB.

4. O0béM y4eOHOM JUCHUILINHBI:

N O0bemM TUCUUIIJIMHBI

Buj yueOHoii padoThl
3E | Akaa. 4. | AcTp.4.

O01masi Tpy10eMKOCTh JUCUMIIIIHHBI 7 252 189
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS 2,67 | 96 72
Jlexmuu 0,89 | 32 24
[Tpaktuueckue 3ausatus (113) 0,89 | 32 24
JlaGopatopusie padotsl (JIP) 0,89 | 32 24
CamocTosiTesibHasi padboTa 3,33 | 120 90
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CaMocTosATEIbHOE N3YUEHHE Pa3AesIOB AUCUUILUINHGI | 3,33 ‘ 120 ‘ 90
Bua kouTpoJis:

IK3aMeH 1 36 27
KoHTakTHas paboTa — MpOMEKyTOUHAS aTTECTAIHS 1 0,4 0,3
[ToaroroBka K sK3aMeHy 35,6 26,7
Bujg nTOroBOro KOHTpoOJIst IK3aMeH

AHHOTauA padoyeil MPOrpaMMbl JUCHHUINJINHBI

«Cucrembl ynpaBJjieHHs] XMMHKO-TeXHOJIOTHYeCKHUMH MPoLeccaMm»
1. eap auCUMIJMHBI — JaTh 0a30BbIe 3HAHUS TI0 TEOPHH CHUCTEM YIMPABICHHUS XUMHKO-
texHosornaeckumu nporeccamu (CY XTII), mpuBuTh HaBBIKK U yMeHHs aHanu3a cBoicTB XTTI, kak
00BEKTOB YMPaBICHUS U TPAKTUIECKOTO MPUMEHEHUS TEXHUUECKUX CPEACTB YIIPABICHUSI.
2. B pe3yabTaTe n3yuyeHusi JUCUMILIUHBI 00yYAIOIIMIACH 10JIKEH:
Obradamye ClenyrOIMUMHA KOMIETSHIMSIMI U UHIUKATOPAMU UX JOCTHUKCHHUS
OIIK-6.1; OIIK-6.2; OIIK-6.3
3namo:
— OCHOBHBIE MTOHATHS TEOPUHN yTPABICHUS;
— CTaTUYECKUE U TUHAMUYECKHE XapaKTePUCTUKU OOBEKTOB YIIPABICHHUS,
— OCHOBHBIE BU/[IbI cUCTEM aBTOMaTuueckoro ynpasieHus (CAY) 1 3aKOHBI peryiupoBaHus;
— tunoBble CAY B XUMHUYECKOH MPOMBIIIIIEHHOCTH;
— METOJIbl ¥ CPEJICTBA U3MEPEHHUSI OCHOBHBIX TEXHOJIOTMUECKUX MapaMeTpOB;
— ycroitunBocts CAY;
— OCHOBHbIE MOHATHUS O HenuHeWHbIX CAY, penerHbIX CHCTEMax, JOTHYECKUX aJropuTMax
yIpaBieHUs, AANTUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPABICHUS.
Ymemn:
— OIpEAETSATh OCHOBHBIC CTATHUECKHUE U JUHAMHUYECKUE XaPAKTEPUCTUKH OOBEKTOB yIPABICHHUS;
— BBIOMpATh palMOHATIBHYIO CUCTEMY PETYJIUPOBAHUS TEXHOJIOTHYECKOTO MPOLIeCcca;
— o1leHuBaTh ycTtotunBocth CAY;
— BBIOMPATh KOHKPETHBIC TUTIBI IPUOOPOB 1iist AuarHoctuku X TT1.
Braoemy:
— METOJaMH TEOpUM aBTOMATUYECKOTO pEryJIMPOBaHMS, OpraHu3allud M pacyéra CHUCTEM
ONTUMAIBHOTO YIPABJIEHUS MPOIIECCAMU XUMHUYECKON TEXHOIOTHH.
3. Kpartkoe coaepxxanue TUCUMIJIMHBI:
Pa3znen 1. OcHOBHBbIE NOHATHA YNIPABJIEHUS XUMHKO-TEXHOJIOTHYEeCKMMHU MPOLECCAMMU.
3HaueHWe AaBTOMATHYECKOTO YMpaBI€HHs] s Pa3BUTHUS XUMHUYECKOW TMPOMBIIUIEHHOCTH.
Oco0eHHOCTH yNpPaBIECHUS XMUMHUYECKUM MPEANPHUATHEM U XUMHUKO-TEXHOJIOTHYSCKUM TPOIECCOM.
TexHuko-sKOHOMUYeCKUil 3(PPexT BHEApEeHHs aBTOMATHU3WPOBAHHBIX CUCTEM ympasiieHus. Poib
CUCTEM yIpaBlieHHUss B OOeCreYeHHH OE30MacHOCTH XWMHUYECKOTO IPOM3BOJICTBA U OXPAHBI
oKkpyXxaromieil cpenpl. OCHOBHbIE TepMHUHBI U omnpexaeneHusi. Mepapxus ynpabieHus. OCHOBHbIE
npuHIOUIKEl ynpaeineHus. Knaccudpukanus cucrem ynpaienuss OyHKIuoHaNbHAs cTpykrypa CAY.
[Tokazarenu kauecTBa yIpaBICHHUS.
Pa3nes 2. OcHOBBI TeOpHH ABTOMATHYECKOI0 YIIPABJICHHSA.
Marematuueckue wmonenu CAY. [Iunamumueckuwe xapakrtepuctuku CAY. Hcnonws3oBanue
omnepaloHHOro ucuuciaeHus s aHanuza CAY. TunoBble NUHAMHYECKUE 3BEHbA. BpemeHHbIE U
YaCTOTHBIE XapaKTEPUCTUKU. DKBUBAJICHTHbIE NPe0Opa30BaHUsl CTPYKTYPHBIX CXEM. Y CTOHYHMBOCTH
muHerHbIX CAY ¢ oOpatHoii cBsa3bio. Kitaccudukanus u 0OCHOBHBIE CBOHCTBA OOBEKTOB YIPABICHHUS.
MeTtoapl onpeneneHus CBOMCTB 00BEKTOB yrnpasieHus. OCHOBHBIC 3aKOHBI perynpoBaHus. Beibop
3aKOHA PEryJUpOBaHUS W OMNpEACNICHUE ONTUMAIBHBIX apaMeTpOB HACTPONKH MPOMBIIUICHHBIX
PErysITOpOB.
Paznen 3. U3mepeHne TeXHOJIOTMYECKUX MAPAMETPOB XUMHKO-TEXHOJIOTHYECKOTI0 Npoiecca.
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['ocynapcTBeHHass cucTeMa TNPOMBIIUIEHHBIX MPUOOPOB M CpeACTB aBTomaTu3auuu. OCHOBHbBIE
TEPMUHBI U ONpeieNeHuss MeTposioru. Meto bl u3mMepenuit. CpencTBa U3MEPUTEIbHON TEXHUKHU, UX
CTaTHYECKUEe W JAuMHaMU4eckue cBoicTBa. [lorpemHoctu wu3MmepeHuit. CrocoObl Tepegadu
uHpopManuu Ha pacctosHue. OpraHuzanus JUcTaHIMOHHOW aumarHoctuku XTII. M3mepenue
OCHOBHBIX TEXHOJIOTHYECKUX MTapaMETPOB: AaBJICHUS, TEMIIEPATYPbl, PacX0Ja U KOJIMYECTBA, YPOBHS
KUJKOCTH U CBIITyYHUX MATEPHAIIOB, COCTaBa M (PHU3UKO-XUMUIECKUX CBONCTB BEIIIECTB.

Paszgen 4. OcCHOBbI NPOEKTHPOBAHHUS ABTOMATHYECKHX CHCTEM YNPaBJIeHUSA XUMMKO-
TeXHOJOTH4eCKHUMH MPOoIecCaAMM.

Ocob6ennoctu ympaBnenus XTII. Texuudeckue cpeactBa CAY. OCHOBHBIE Pa3HOBUIHOCTH
YOPABISIOMUX YCTPOUCTB. THMBI, XapakTEPUCTHUKU U PACUET HCIOJHUTEIBHBIX MEXAaHU3MOB H
perynupyromux opraHoB. OdopmiieHrue TpoeKTHOro 3aJaHus Ha aBTOMaTU3alHI0 TEXHOJIOTHYECKOTO
nporiecca. BpIOOp TOYeK H3MEpEHUs, KOHTPOJS, YIPABISIEMBIX MapaMeTPOB U YIPABISIOMINX
Bo3nelicTBuil. CTaHAapThl W YCIOBHBIE OOO3HAYCHHS [JIi TEXHOJIOTHYECKUX cxeM. OCHOBHBIC
ceenenust 06 ACY TII B xumuueckoil npomeinuieHHOCTH. [Ipumepst ACY TII B xumuueckoit
MPOMBINIIEHHOCTU. OCHOBHBIE BBIBOABI 1O Kypcy. CoBpeMeHHbIe TeHAeHInH B pa3Butuu CY XTII.
4. O0béM y4eOHOM JUCHUILINHBI:

. O0beM AU CUMITHHBI

Bun yueOHoii padoTbl
3E Akaj. 4. | AcTp.4.

O01mast Tpy10eMKOCTh TUCHMILIHHbI 5 180 135
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHUS 1,33 | 48 36
Jlexumn 0,433 | 16 12
[Tpaktuueckue 3ansatus (113) 0,433 | 16 12
JlaGopaTopusie padotsl (JIP) 0,433 | 16 12
CamocTosiTesibHasi padoTa 2,67 | 96 72
CaMocTOsITEIbHOE U3YUEHUE PA3AEJIOB IUCUUIUIMHGI | 2,67 | 96 72
Bua konrpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpOMeXyTOYHAsl aTTECTaIHS 1 0,4 0,3
[ToaroTroBka Kk sK3aMeHy 35,6 26,7
Buj nTOroBoro KOHTpoJIst IK3aMeH

AHHOTAIUA padoyeil MPOrpaMMbl AUCHUNINHBI

«Du3nyecKas KyJbTypa U CIIOPT»

1 Heap aucHUmIMHBI — GOPMUPOBAHHUE MHUPOBO33PEHUS U KYJIbTYpPbl JUYHOCTH, TPaKIAHCKOM
MO3UINH, HPABCTBCHHBIX KA4eCTB, UyBCTBAa OTBETCTBEHHOCTH, CAMOCTOSTEIHLHOCTH B TPUHSATHU
penieHuit, CrmocoOHOCTH HCIOIBb30BaTh pa3sHOOOpa3Hbie (HOPMBI (PU3NUECKOW KYJIbTYPHI, CIIOPTa U
Typu3Ma I COXpPAaHEHUS W YKPEIUIGHHUS CBOETO 3I0POBbS W 3/I0pPOBbS CBOMX OJM3KUX B
MOBCETHEBHOM KU3HU U TPOPECCUOHAIBHON JEATEITHHOCTH.

2 B pe3yabTaTe U3y4eHUs: TUCHUILIHHBI 00YYAIOIIHIiCS T0JIZKEH:

Obnaoamye cnenyomUMHA KOMIETSHIMSIMU U UHIUKATOPAMU UX JOCTUKECHUS:

VK-7.1,7.2,7.3

3Hams:

- HAyYHO-TIPAKTUUECKHUE OCHOBBI (PHM3UYECKON KyIbTYPHI M 3A0POBOTr0 00pa3a KU3HH,

- BIIMSHHE O3J0POBUTEIBHBIX CHCTEM (U3UYECKOTO BOCIUTAHUS Ha YKpEIUIEHHWE 30pOBbs,
npoHIAKTUKY MPO(HECCHOHAIBHBIX 3a00JI€BaHUN U BPEAHBIX MPUBBIUCK;

- C1IOCOOBI KOHTPOJIS M OLEHKU (PU3MYECKOTO Pa3BUTHS U (PU3HMUECKON OATOTOBICHHOCTH;

- TmpaBWiIa W CHOCOOBI TIJIAHUPOBAaHUS WHIWBHIYAIbHBIX 3aHATUN pa3NUYHON IIENEBOM
HaIpPaBJIEHHOCTH;

- HCTOPUIO (PUBNYECKON KYIBTYPHI U CIIOPTA, MPEACTABICHUE O 3HAUMMBIX CIOPTUBHBIX COOBITHSIX HE
TOJILKO CBO€H CTpaHbl, HO 1 MUPOBOTO YPOBHS, BaKHEHIINE JOCTH)KEHUS B 00JIACTH CIIOPTa;
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- cnoptuBHble Tpaguuuu PXTY um. [I.U. MenneneeBa, HIOMHUTH O MOJIBUTaX CIIOPTCMEHOB B T'OJIbI
Benukoit oreuectBeHHOM BOMHBI 1941-1945 rr.

Ymems:

- TMOAJNEPXKHUBATh JOMKHBIA YpOBEHb (PU3UYECKOW TMOATOTOBICHHOCTH IS  OOeCTeueHUs
MTOJIHOLIEHHOMW COIMABbHON U TPO(PECCUOHATBHON JIEATEILHOCTH;

- UCTIOJIb30BaTh OCHOBBI (PM3MYECKOM KYJIBTYpPBHI Ul OCO3HAHHOTO BBIOOpA 370pOBbECOEpErarommnx
TEXHOJOTMI C YydYeToM BHEHIHMX W BHYTPEHHHMX YCJIOBUH peanu3anuu MpodecCHOHaIbHON
JeATEeTbHOCTH;

- CaMOCTOATEIbHO 3aHUMATHCS (PU3MUECKOH KYJIBbTYpOMl U CIIOPTOM;

- OCYIIECTBISITh CAMOKOHTPOJIIb 32 COCTOSTHUEM CBOETO OpPraHU3Ma U COOJIFO/IaTh MPaBUIa TUTHCHBI U
TEXHHUKHU 0€30M1aCHOCTH.

Braoemy:

- CpeICTBAMH U METOJIaMU YKPEIUICHHSI 30POBbsI, (PU3UUECKOr0 CaMOCOBEPILICHCTBOBAHMS;

- JIOJDKHBIM YPOBHEM (DU3UUYECKOHM TOTOTOBICHHOCTH, JIsl OOECTICUCHHUS TIOTHOIIEHHOW COITMAIBHOMN
U ipoeCcCUOHAIBHON JAeSITETbHOCTH.

3 Kpartkoe conep:kaHue JMCIUIITHHbI

Pazoen 1. llpenmer @usnueckas KynbTypa u cniopt. Mctopus ®KuC

1.1. TIPEIMET ®U3HNYECKASA KVYJIBTYPA W CIIOPT. 3agaum m MeCTO IUCIUILUIMHEL B
MOATOTOBKE OakanaBpa. Opranu3anus y4eOHOTo mpolecca B paMKax JEHCTBYIONICH PEHTHHTOBOU
cucrteMsl. TpeOoBaHUA K 3a4eTy.

1.2. UCTOPUA CIIOPTA. Ilpoucxoxaenue (HU3MYECKUX YNpakHEHUH W urp. JlpeBHHE
omuMmmuanpl. Onummnuiickoe nBukeHne. CHOPTUBHBIE O0OIIECTBA: HUCTOpUS  (PU3KYIBTYPHO-
CITIOPTUBHBIX OOIIECTBEHHBIX opraHu3amuii. CnopTcMeHbI B TOIbI Bennkoit oTeueCTBEHHON BOWHBI.
Paszoen 2. OcHOBBI 310pOBOT0 00pa3a KU3HU

2.1. BPAYEBHbBII KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATHUAX ®U3NYECKON
KYJIbTYPOU 1 CTIOPTOM.

BpaueOHbIi KOHTpPOJHL W BpadueOHOE OCBHUICTEIHCTBOBaHWE. [lemarornyeckuii KOHTPOJIb.
CaMOKOHTpPOJIb: €r0 OCHOBHBIE METOJbl, IOKAa3aTelH, KPUTEpPHH U OIeHKU. l[IpodumakTrka
CIIOPTUBHOrO TpaBMatu3dMa. OCHOBHBIE BUIBI TPABM y pa3HbIX crnenuanuizanuid. OkazaHue nepBou
MOMOIIIH JIJISI CTYACHTOB By30B XUMHUKO-TEXHOJIOTUYECKOTO MPOUIIS.

2.2. TUATUEHWUYECKOE OBECIEYEHME 3AHSATUI O3/IOPOBUTEJILHON ®HU3NYECKOMN
KYJIbTYPOU. Turuena (U3Mueckoro BOCIMTAHMS M CIOpTA. PEeXMM NHTaHHA HPH 3aHATHAX
busngeckoit KynpTypor u crioptoM. CormanpHas rurueHa. CoruanbHO-ONacHbIe OOJIE3HU U MEPBI
npOQHIAKTHKY.

Pa3zoen 3. buonorundeckne 0CHOBBI (PU3UYECKOM KYJIBTYPBI U CIIOPTA

3.1. BUOJIOTMYECKHUE OCHOBBI ®M3MYECKOM KYJBTYPBl U CIIOPTA. Opranusm
YyelloBeKa Kak eJMHas caMopa3BUBaoIlascs Ouonoruueckas cucrema. duszmueckoe paszBUTHE
yenoBeka. JlBurarenbHas AaKTUBHOCTh M €€ BJIMSHHE Ha YCTOMYMBOCTb, M aJlallTallUOHHBIE
BO3MO)XHOCTH YeJIOBEKa K YMCTBEHHBIM U (PU3WYECKHM Harpy3kam IMpH Pa3IUYHBIX BO3JEUCTBUAX
BHEIIHEN CPEBL.

3.2. OBPA3 XXM3HU U EI'O OTPAXKEHME B IMPO®ECCHUOHAJIBHON JESTEJIBHOCTH.
310poBbE UEIOBEKAa KAaK IIEHHOCTh. 3JIOPOBBIM 00pa3 >KM3HH W €ro cocrapistoniue. Poinb u
BO3MOXXHOCTH  (U3UYECKOM KyIbTypbl B oOecredeHud 340poBbsi. ColuaabHBIA — XapakTep
MOCTEACTBHUIA JISI 3JOPOBBSI OT YHOTPEOIEHUS HAPKOTHUYECKUX CPEACTB U JPYTHX TMCHUXOAKTUBHBIX
BemecTB (ITAB), nonuera u nuimeBsIx 100aBOK B CIIOPTE, AJIKOTOJISI U TaOaKOKypeHus. JJomuHT Kak
HCKYCCTBEHHOE TIOBBIIIICHHE (PU3MUECKON pPaOOTOCTIOCOOHOCTH M €T0 OTPHUIIATENIbHBIC TOCICICTBUSI.
Pazoen 4. TIpodeccnonanbHO-NpUKIIaiHas Gu3nyecKasi KyJbTypa U CIIOPT

4.1. OBIIAA ®USNYECKASA U CIIOPTUBHAA TIOATOTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM TIIPOLECCE. Metoaudyeckie NPUHOMMB (U3HYIECKOTO BOCIUTAHUSA.
OcHOBBl W OTambl O0y4YeHHS JABWKECHHSM. Pa3Butue ¢usmdeckux kauecTB. DopmupoBaHUE
MCUXMYECKUX KauyecTB B mpolecce ¢puznueckoro Bocnuranus. CrnoptuBHas noaroroska. CTpykTypa
MOATOTOBJICHHOCTH CHOPTCMEHAa. MaccoBbI CHOPT M CHOPT BBICIIUX JIOCTHKEHUH, UX LEIU U
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3amaun. CIOpTUBHBIE COPEBHOBAHUS KaK CPEJCTBO M METOJ OOMIeH M CHEIUaIbHOW (HU3HUECKOU
MOATOTOBKU CTYACHTOB.

4.2. ®U3NYECKAS KYJIbTYPA U CHOPT B ITPOGECCUOHAJILHON JEATEJILHOCTU
BAKAJIABPA. JlnuHass W COLMATbHO-DKOHOMUYECKAsT HEOOXOIUMOCTh TCUXO(PU3UUYECKOU
MOATOTOBKM 4enoBeka K Tpyay. Mecto IIIIDIT B cucteme moaroToBku OyAyIIero CrHeuaIncTa.
[IpousBoacTBeHHas PuznyecKas KylIbTypa u cropt. [Ipon3BoacTBerHast ruMHacTuka. OcoOeHHOCTH
BBIOOpa (OpM, METO/IOB U CPENCTB (DU3UUYECKON KYJIBTYPHI U CIIOpTa B pabouee U CBOOOTHOE BpeMs
cnenuanuctoB. [Ipopunaktuka mnpodeccHoHaNbHBIX 3a00JeBaHUN CcpeAcTBaMH  (PU3UUECKOM
KyJIbTYphl W cropra. JlomoJHUTeNbHbIE CpEeACTBA MOBBIIIEHUS OO0Imed M NpodeccuoHANbHON
paborocmocoOHOCTH. BnusHNME HWHIMBUIYATBHBIX OCOOCHHOCTEM M CaMOCTOSITENIBHBIX 3aHATUN
(GU3UYECKON KYJIBTYPOU U CIIOPTOM Ha OPTaHU3M.

4 O0beM y4eOHOH JUCHHUILINHBI

O0beM TUCHUTIMHBI
Bup yuye6Ho# padoThl

3E | Akaa. 4. | AcTp.u4.
O0mas Tpy10eMKOCTh JMCIHILTHHbI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHUS 0,88 | 32 24
Jlexun 0,88 | 32 24
[Tpaktuueckue 3ansatus (113) - - -
CamocrosiTeibHas padora 1,11 | 40 30
KoHTtakTHast camocTosTenbHas paboTa 0,2 0,15
[ToaroroBka k 3auety 1,111 3,8 2,85
CaMoCTOATENBHOE U3YUEHUE PA3/AEIOB IUCHUIIIMHbI 36 27
Bua konrpoJs: 3ader

AHHOTaUA padoyeil MPOrpaMMbl JUCHUIIMHBI
«JJIeKTUBHBbIE JUCUMILIHUHBI 10 (PU3HYECKON KYJIbType U CIIOPTY»
1 Heab aucuumimHbl — ¢GopMHUpoBaHUE (UINUECKOH KyJIbTYphl JIMYHOCTH M CIIOCOOHOCTH
HaIpPaBJIEHHOTO UCMOJIb30BaHUS Pa3HOOOPA3HBIX CPeACTB GU3MUECKOM KyJIbTYphI U CIIOpPTa, TypU3Ma
JUIL COXPAHEHHUs M YKPEIUIEHUS 3/10pOBbs, NCHUXO(U3MUECKONW MOATOTOBKM M CAMOMOATOTOBKU K
Oynyueit npodeccHoHaIbHOW JEeSTebHOCTH, MOJyYEHUH HaBblKa B OJHOM W3 BBIOPAHHBIX BUJIOB
cropTa.
2 B pe3yJbTate H3y4YeHUs JUCUMIIIIMHBI 00YUAKOIIMIACS T0JIKEH:
Obnadamp creayoNMMHA KOMIIETEHIIMSAMU U MHIUKATOPAMHU MX JTOCTHKCHUS:
VK-7.1,7.2,7.3, 7.4
3uams:
- HAy4YHO-TIPaKTUYECKHUE OCHOBBI (PU3NYECKON KyIbTYpPhI M 3A0POBOr0 00pa3a >KU3HH;
- BIMSHHE O3/I0POBHUTEIBHBIX CHCTEM (PU3MUECKOrO BOCIUTAHMA Ha YKPEIUICHHWE 310POBbS,
npoPUIaAKTUKY TPOPECCHOHATBHBIX 3a00JICBAaHUI M BPEIHBIX MPUBBIYEK;
- CIOCOOBI KOHTPOJISL ¥ OLICHKH (PU3MUYECKOTO PA3BUTHS U (PU3HUECKOM MOTOTOBICHHOCTH;
- TMpaBWiIa U CHOCOObI TJIAHUPOBAaHUS HMHAWBHUIYAIbHBIX 3aHATUN Ppa3IU4YHON  IIENEeBOM
HaIpPaBJIEHHOCTH;
- cnoptuBHble Tpaguuun MXTU-PXTY um. JI.1. Menaeneena.
Ymemy:
- TMOAAEpPXKUBATh JOJKHBIH YpOBEHb (PU3UYECKOW MOJATOTOBICHHOCTH [UIsl OoOecreyeHus
MOJTHOLIEHHOM COIMATIbHOM U PO ECCHOHATLHON IeATeIbHOCTH;
- WCIOJIb30BAaTh OCHOBBI (PU3NYECKON KyJNBTYpPBI JIJIs OCO3HAHHOTO BBHIOOpA 310pOBbecOEperaronmnx
TEXHOJIOTHI C YYEeTOM BHEIIHMX W BHYTPEHHHUX YCJIOBUH peanu3auuu NpodecCHOHATBHON
JeATEIbHOCTH;
- CaMOCTOATEIBHO 3aHUMAThCS (PU3MUECKON KYJIBTYPOH U CIIOPTOM;

90



- OCYILIECTBIISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpPraHu3Ma U cOOJII0/IaTh MpaBuiia TUTHEHBI U
TEXHHKH 0€30IaCHOCTH,
- BBINOJIHATH MHAMBHUIYyAIbHO MOAOOpaHHbIE KOMIUIEKCHl MO (PU3MUECKON KYyJIbType U pPazIU4HbIM
BUJIaM CIIOPTa;
- OCYILIECTBJISTh TBOPYECKOE COTPYJHHUYECTBO B KOJUIEKTUBHBIX (opMax 3aHATUN (u3nueckoit
KYJbTYpOH U CIIOPTOM;

- BBIIIOJIHATH IPUEMBI 3aIIUTHI 1 CaMOOOOPOHBI, CTPAXOBKHU U CAMOCTPaXOBKH.
Braoemy:
- Cpe/ICTBAMH U METOJIaMU YKPEIUICHHsI 30POBbsI, (PU3UUECKOr0 CaMOCOBEPILICHCTBOBAHMS;
- IOJDKHBIM YPOBHEM (DU3UUYECKOM TOJTOTOBICHHOCTH, JJIsl 0OECTICUCHHUS TIOTHOIIEHHOW COITMAIbHOMN
U poeCCUOHATIBLHON eI TeNbHOCTH;
- TEXHUYECKUMU U TAKTUYECKUMH HaBBIKAMHU B OJHOM U3 BUJOB CIIOPTA;

- HCIOJIb30BaTh NPUOOpPETEHHbIE 3HAHHMSI W YMEHHUS B TNPAKTUYECKOM JEATENbHOCTH U
MMOBCEIHEBHOW KU3HU
3 Kparkoe coaepxxanue TUCUUIIINHBI
Pazoen 1. OCHOBBI TIOCTPOEHHS O03J0POBUTEIILHON TPEHUPOBKHU. TeEOpETHUECKO-METOANUECKHE
OCHOBBI (PU3MUECKOU KYJIBTYpHI B criopTa. CozepikaTesbHbIe OCHOBBI 03I0POBUTEINHHON (PU3HUECKOM
KyJbTypbl U criopTa. OCHOBHBIE HAIMPABICHUS: 030POBUTEIbHO-PEKPEATUBHOE, O3J0POBUTEILHO-
peadbunuTaloHHoe, CHOPTUBHO-pEabUINTALIMOHHOE, TUTHEHUYECKOE. [ToBbi1IEHNE
(YHKIMOHATBHOTO COCTOSIHMS ~OpraHu3smMa ©  (U3WYeCKOH MoAroToBiIeHHOCTH.  CrocoOsbl
peryiaMeHTanuu Harpy3ku: @OU3KyJbTypHO-03JOPOBUTEIBHBIE METOJUKH M CHCTeMbl. OCHOBHBIE
da3bel  03MOpOBUTENBHON  TpeHUpPOBKU. OIEHKAa COCTOSHHSI  3/I0pOBbS U (PU3UUYECKOU
MOJIFOTOBJICHHOCTH 3aHUMAIOMINXCs (pu3ndeckoi KyJabTypoil U cioproM. DyHKIMOHAIBHBIE TPOObI
(MCC, A, )XEJI u 1.11.).
Pa3zoen 2. JIsuraTenpHbie BO3MOKHOCTH YeTIOBeKa — BocnuTanue pusndeckux kadects. BOCK I'TO.
Mertonuka opranuzanuu 1 nposeneHus BunoB ucneitanuii ['TO. Cuctema B3anMoeiicTBus B cdepe
bu3MYEeCcKO KyJIbTYyphl W cropTa. BocrnuTaHue (GuU3NUECKHX KadecTB, 0Oydaromuxcs (OTAebHbBIC
KAueCTBEHHbIE CTOPOHBI JIBUTATEIIbHBIX BO3MOKHOCTEN YEIOBEKA).
Pazoen 3. Meronuka opraHM3aliid U TPOBEICHUS CIHOPTUBHBIX COPEBHOBAHUN W (PU3KYJIBTYPHO-
MACCOBBIX MEPOMPHUATHI. XapaKTepUCTHKA CIIOPTUBHBIX COPEBHOBAHUMN U (DU3KYIHTYPHO-MACCOBBIX
MepornpusaTiii. CIOpTUBHBIE COPEBHOBAHHS, MPOBOAUMBIC 1O OOMIECTPUHATHIM MpaBmiiaM. EauHbIM
KaJeHAapHBIA TUIaH (PU3KYJIBTYPHBIX W CHOPTHBHBIX MepomnpusaTwii). OpraHu3amnus CHOPTHBHBIX
Meponpusatuii. Onumnuiickass xaptus. DexepanbHble (ClENUANbHBIC, HAIMOHAIBHBIE) 3aKOHBI
cnopre. Knaccugukanusi ciopTuBHBIX cOpeBHOBaHM. HpaBcTBeHHBIE OTHOIeHMs B cropte. Fair
Play («YectHas urpa») — Kak OCHOBa 3THUYHOTO MOBeJCHUs B criopTe. KomeKkc CrOpTHUBHOM ATHKH.
[Ipopunakruka Hapymenuit crnoptuBHoil »TukH. BAJIA. Komeke BAJIA. MexayHnapoaHas
KOHBEHIIUS 0 00ph0E ¢ JOMMMHTOM B CITOPTE.
4 O0beM y4eOHOH JUCHHUILINHBI

Cemectp

Bun yueOHo# paGoTh B akazeu. 1 2 3 4

gacax
OO6mmas TpyA0€MKOCTh AUCIUILUIMHBI TT0 yueOHOMY TaHy | 328 56 92 90 90
KonTakTHasi paboTa — ayIMTOpPHbIE 3aHATHS 192 32 64 64 32
[Ipakruueckue 3anstus (113) 192 32 64 64 32
CamocrosiTesbHas padora (CP) 136 24 28 26 58
KonTakTHas camocrosTenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI 135,2 23,8 27,8 |258 |57,8
Bua UTOroBOro KOHTPOJIA: 3a4er 3a4eT | 3a4eT | 3aueT | 3a4eT
3a4eT / IK3aMeH
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Cemectp

Bun y4eGHoli paboThl B actp. I 11 I v

qJacax
OO6mias TpyJ0€MKOCTh AUCIUIUIMHBI TT0 yueOHOMY T1any | 246 42 69 67,5 | 67,5
KonTakTHas padoTa — ay1MTOPHBIE 3aHATHS 144 24 48 48 24
[Ipakruueckue 3anstus (113) 144 24 48 48 24
CamocrositeabHas padora (CP) 102 18 21 19,5 | 43,5
KoHTtakTHas camocTosTenbHas padboTa 0,6 0,15 |0,15 |0,15 |0,15
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 101,4 17,851 20,85 | 19,35 | 43,35
Buja uToroBoro KOHTpOJIs: 3a4eT | 3a4YeT | 3ayeT | 3a4eT | 3auer
3a4eT / IK3aMeH

AHHOTaUA padoyeil MPOrpaMMbl JUCHUIIMHBI
«BBenenne B MH(pOPMAIMOHHBIE TEXHOJIOTHID)
1 Hdeap AUCHMIVIMHBI — TpuoOpeTeHne 0a30BBIX 3HAHUH O COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHSX, a TAKKE YMEHHUH U MPAKTUYECKUX HABBIKOB B 007acTH MH(POPMATHKHU, UCIIOJIb3YEMbIX
IpU PELICHWH HAay4YHBIX M MPAKTUYECKUX BBIUMCIUTENBHBIX 3aJady CTYJEHTaMHU BCEX
crenuanbHOCTed. JlaTh CTyJIEHTaM TEOPETHUYECKHE 3HAHUS M HAYYUTh MPAKTUYECKUM YMEHUSM H
HaBbIKAM HCIIOJIb30BAaHMUS COBPEMEHHBIX MAaTEMAaTUYECKUX METOJOB pacyeToB, pPacueTHBIX
WCCJIEIOBAHNM, aHaln3a, ONTUMHU3alUM HWHXXCHEPHBIX IPOLECCOB C IPHUMEHEHHEM IaKeTa
matematnueckux nporpaMmm MATLAB u s3pika Python mis pemenHust mmpokoro kpyra 3aaay
BBIYMCIIUTEIILHON MAaTEMAaTHKH.
2 B pesyabTaTe H3y4eHusi JUCHUILUINHBI 00y4AIOIMIiCS T0JIKEeH:
Obnaoamye cnenyomUMUA KOMIETSHIMSIMU U UHIUKATOPAMU UX JOCTUKEHUS:
VK-1.1; YK-1.2; YK-1.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-8.1; OIIK-8.2; OITK-8.3
3uams:
e CcBoiicTBa MH(pOpPMAIUHU, CTOCOOBI €€ XpaHEHUsI U 00paOdOTKH;
e  CTPYKTYPY, IPUHLHUIIEI paOOTHI U OCHOBHBIE BO3MOKHOCTH DBM;
e  TOIOJOTHIO U APXUTEKTYPY BBIUUCIUTEIBHBIX CETEH;
e IPUHIMIBI aApECcaLU M10JIb30BaTENEH, KOMIIBIOTEPOB U pecypcoB B ceTu MHTEpHET;
e pasnuyath U pacudposbiBaTh [P — agpec, JOMeHHOE UMS KOMITBIOTEPA;
e  OCHOBHBIE THIIbl AJITOPUTMOB, SI3bIKH IPOTPAMMHPOBAHMS;
e CTaHJapTHBIEC MPOTrPAMMHBIE OOecTieueHus CBOEH MpodeccuoHaIbHON 1eATeIbHOCTH;
e  QITOPUTMBI PEILICHUS HEJIMHEVHBIX YPABHECHMUI;
e  QJITOPUTMBI OTHOMEPHOU ONTUMU3ALNN;
e  BBIUMCIIUTENIbHBIC U AITOPUTMHUECKUE ACTIEKThI, HEOOXOIUMBIE JUISl TPUMEHEHHS
COBPEMEHHBIX CHCTEM KOMIBIOTEpHON MaTemaThku, B yacTHOCTH MATLAB u Python;
e METOJBI U AITOPUTMBI JIJIs1 PELIEHHSI MHKEHEPHO-TEXHUUYECKUX PACUETHBIX 3a4a4;
Ymemy:
— peuaTh IpakTUYecKue 3a1auu ¢ ucnosb3zoBanueM EXCEL: BBINOTHATD HHXKEHEPHBIE
pacdeTsl, 00pabaThIBaTh TaOJIUIIBI, CTPOUTH TpaUKH U AHATPAMMEI;
— mUcarth ¥ oTIaxuBath nporpaMmMel HAa MATLAB u Python no pazpaboranubsim
anropuTMam
— NPUMEHATH METOAbI MATEMATUYECKON CTATUCTUKY JJIsl PELLIEHUS] KOHKPETHBIX 33/1a4;
— HCIIOJIb30BATh MAKEThl MPUKIIAJAHBIX IPOrPaMM MPH JaldbHEUIIEM 00yUEeHUH U
IIPAKTUYECKON AESITEIBHOCTH.
— (hopmanuzoBaTh 3a]a4l BEIYUCIUTEILHON MaTeMaTHKU;
— IPUMEHATH MOTYUEHHBIE 3HAHUS IIPU PELLIEHUH NPAKTUYECKUX NHKEHEPHO-
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TEXHUYECKUX PACUETHBIX 3a/1a4 BHIYMCIUTEIHLHON MAaTEMATUKH, C UCIIOJIb30BaHUEM

COBPEMEHHBIX CHUCTEM KOMIIBIOTEpHOW MaTeMaTHKH, B yactTHocTd MATLAB u Python
Braoemy:
— HaBBIKAMHU CaMOCTOSITEJILHOTO PELIECHUs 3a/1a4 Ha KOMITBIOTEPE ¢ MPUMEHEHHUEM

Microsoft Office (Word, Excel, Power Point), Bkirouaromye mocTaHOBKY 3a1a4H,

pa3paboTKy aJropuT™Ma U OIEHKY ero 3((HeKTUBHOCTH
— METOJIaMU MaTeMaTU4YeCKOI CTaTUCTUKHU i1 00pabOTKU HKCIIEPUMEHTA;
— METOJaMU peajli3alliy aIrOPUTMOB Ha KOMIIBIOTEpPAX.
— METOJIJaMH{ TTPUMEHEHHUSI COBPEMEHHBIX MMaKeTOB KoMITbIoTepHOM MatemaTuku (ITKM), B

gactHocTd MATLAB u Python;
— CIIOCOOHOCTHIO MOCTAHOBKH U PEIICHUS HHXEHEPHO-TEXHUYECKUX 3aa4 C

WCIIOIb30BAaHUEM AJITOPUTMOB BHIYUCIUTEILHON MAaTEMAaTUKU U HABbIKAMHU

MHTEpPIpETAIMH U TPUMEHEHUS MOJTy4YaeMbIX pPe3yIbTaTOB.
3 Kpartkoe conep:kanue JMCIHUILTHHbI
Conep:xxanue pa3iesioB JUCUUIIMHBI: OCHOBbI HHPOPMALMOHHBIX TEXHOJIOTHI
BBenenne. [Ipenver n Hayka mHpopmaruka. KpaTtkue mcropudeckue cBeleHHs. 3alaud U MECTO
Kypca B TIOJITOTOBKE OakajaBpa.
Pa3nes 1. ApxuTeKkTypa KOMIbIOTEPOB M KOMIIBIOTEPHBIX CeTel.
1.1. Hcropus pa3BuTus HMHPOPMAIMOHHBIX TEXHOJOTHH, BBIYUCIUTEILHON TEXHUKH U
MEPCOHANBHBIX KOMMBIOTEpPOB. MHpopMarus, KoaudecTBO HHQOpPMAIMH, CHOCOOBI BBIYMCICHUSI.
Kpatkass uctopusi pa3BUTHS BBIYMCIUTEIBHOM TEXHUKH M TEPCOHANBHBIX KomMbloTepoB (I1K).
Brrancnurensnas mammnaa @on-Helimana u mamuHa Triopunra. Pazpaborku Hopbepra Bunepa.
1.2. Tlepconansubie koMmbioTepsl (ITK) 1 nx BozmoxuocTn Apxurtekrypa I1K, ammapatasie cpencTaa
[IK. ®ynkumonansHas cxema IIK, marucrpalbHO-MOIYJIBHBIM OpUHLUN MOCTpoeHus. IIpuHumn
OTKpPBITOW  apXUTeKTypbl. (OcOOEHHOCTH TMpENCTaBICHMUsS] JAaHHBIX Ha MAaIIMHHOM YypOBHE
[IpeumymectBa nudpoBoro mnpencraBieHus HHGOpPMANUKM TEpe] aHAIOTOBBIM. lcmomb3yembie
CUCTEMBI CUMCIICHUS, TpaBUIa TIEPEeBOAA U3 OJHON CHUCTEMBI B JIPYTyI0. DIEMEHThI MaTeMaTHYECKON
JIOTMKH: OCHOBHBIE JIOTHYECKUE ONEepauu U (HOPMYJIBL.
1.3. KoMnOblOTEpHBIE CETH: TOMOJIOTMU CETEH, MX XapaKTEPUCTUKHU. Tomosoruu cerei: 3Be3AHas,
IIMHHAsA, KoJiblieBas. CeTH 3aKpbITOTO THUIIA: JIOKAJbHBIE U PACHPEICIICHHbBIE CETH, KOPIIOPATUBHBIC
cetu. [IporpamMMHO-TexHUYECKOe oOecredeHue: aapecalusi, ONnepaluoHHas CHCTEeMa, aJalTepsbl,
JpaiiBephl, TPOTOKOJIBI (OCOOBIE SI3BIKH, Ha KOTOPHIX OOMEHUBAIOTCA MH(OpMAaLHel KOMIBIOTEPHI B
cetu, Harpumep, TCP, TCP/IP, UDP). I'mo6anbubie cetn paznuyHoro Macmrada (WAN —Wide Area
Net, MS Network, Internet). Bo3moxknoctu cetu Wurepner, Cucrtema TeleKoH(EPEHITHIA.
OnekTponHas mourta. Jloctyn K WHGOPMAIMOHHBIM pecypcaM. 3amurta uHbopmaruu. [lonstue
0€30MaCHOCTH KOMITBIOTEPHOW HMH(GOpPMAIMK: HAJECKHOCTh KOMIIBIOTEPA, COXPAHHOCTh JaHHBIX,
3aIlATAa OT BHECEHUS] U3MEHEHHI HEYITOJTHOMOYEHHBIMHU 50 JUIIaMU, COXpaHEHUE TailHbl IEPENUCKH
B DJIGKTPOHHON CETU ANTOPUTMBI 3aIIUTHI HH(OPMAIIUU: METOBI 3aIUTHI, KOMITBIOTEPHBIC BHPYCHI
u Ooppba ¢ HUMH. MeTOonapl peanu3anuu 3aluThl UHGOPMAIMK: MPOTrpaMMHBIC, amnmnapaTHbIe,
OpraHU3alOHHBbIE.
1.4. MynpTUMenua — JAMAIOTOBas KOMIIBIOTEpHAsT CHCTEMa, OOCCIeUYMBAIOIIas CHHTE3 TEKCTa,
rpaduky, 3ByKa, peud M BHUAEO. YCTpPOHCTBA MyJbTHMeIHa. TpeOoBaHMA K MYJIbTUMEIUHHBIM
Cpe/lCcTBaM KOMIIBIOTEPOB. PacimmpeHHble BO3MOXHOCTH OOpaOOTKH, MpeoOpa3oBaHUs, CHHTE3a
uHpopManuu (KOMIIBIOTEpHAs aHMMalus, Moaudukanus u300pakeHH, TpexmepHas rpaduka).
MynsTuMeauitHble nporpaMMmebl. [IporpaMMbl pegakTUpOBaHUs, MOHTa)xa 3ByKa W BHco0. Buuaeo-
penakTopel, MOy crend(deKToB, MOHTAXHbBIE CTYIUH. DJICKTPOHHBbIC Npe3eHTAlMU (OCHOBHBIC
Bo3MOKHOCTH MS Power Point), 3Tambl co3maHus Tpe3eHTAIMH, CTPYKTypa MPE3CHTAMA H
0Cc00EHHOCTH pabOTHI C PETAKTOPOM.
Pa3znea 2. IlporpammHoe oOecniedeHue.
2.1. CTpykTypa oONEpanMOHHBIX CHCTEM, IaKeThl NpUKIaIHBIX mporpamMm, Microsoft Office.
Knaccudukanus nporpaMMHbIX cpeAcTB. CHCTEMHOE M MPHUKIAJHOE MPOrpaMMHOE obecreueHne
ITK. O630p omeparmonnbix cuctem (OC). Ilpunnumnsr cozganus u cocrap OC: sapo, unTepdeiic,
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npariBepbl. Kpatkas xapakrepuctuka WINDOWS, moaynbHblidi npuHuun noctpoenus. Cpena
WINDOWS: okHa, UX 3JIEMEHTHI, pa00Ta B MHOTOOKOHHOM pPEXHUME.

2.2. Penaktopel Microsoft Office ,HazHaueHne U 0cOOCHHOCTH PabOTHI. PegakTopsl XUMHUYECKHX U
MaTeMaTHuecKux (Gopmyi, TekcToBblii pegakrop WORD, Power Point,(kpaTkuit 0630p). Co3nanue
JOKYMEHTOB DPa3lIU4YHBbIX (opM (CTaHIAPTHBIX W HECTaHIAPTHHIX). KomupoBaHUE XWMUYECKUX U
MaTeMaTHYECKUX (POPMYJT B TEKCTOBBIC TOKYMEHTHI.

2.3. EXCEL: Bo3MoOXxHOCTH TaOJUYHOTO peAaKkTopa W HCIOJIB30BAaHUE €ro A PEIICHUS
uHpopManMOHHbIX U HHXeHepHbIX 3amad. OxkHo EXCEL Texnuka paGoTel. AOconoTHas H
OoTHOcuTeNbHas aapecanus. Berpoennsie pynkuuu Pacder mo dopmynam. Konmuposanue dopmyi.
Pabora ¢ Tabanuamu. @opmarupoBanue, opopmieHre TaOIHII.

2.4. EXCEL Iloctpoenne rpadukoB u auarpamMMm. PacueT (yHKIMOHAJIBHBIX 3aBHCHUMOCTEH H
NOCTpOeHHE TpaUuecKux H300paxkeHWi ¢ ucrnonb3oBaHueM craHaapTHbIX ¢(yHknuit EXCEL wu
Mmactepa pyHnkiuii. [TocTpoeHne mMoBEpXHOCTEHN ¢ MCTOMBb30BaHUEM MacTepa nuarpamm. I[loctpoenue
JIMHUU TPEeHIA.

2.5. EXCEL. Omnepamuu ¢ maccuBamu. Pa3paboTka W peanu3amusi MPOCTEHUIINX aJTOPUTMOB C
UCIIOJIb30BAaHUEM BO3MOXKHOCTEH penakTopa (HAaXOXIEHHE MaKCHUMAIbHOTO (MHUHHUMAJIbHOIO)
3JIEeMEHTa BEKTOpa M MaTpPHUILIbI, HAXOXKJIEHUE CYMMBI 3JIEMEHTOB BEKTOpa M MaTpUIIbl, BBIYUCICHUE
MaTPUYHBIX BBIpKEHUI). PelleHue BHIUUCIUTENBHBIX 33/1a4 C WMCIOJIb30BaHWEM Ta0nwil. Pemienue
CJIAY c ucnonb30BaHuEeM 00paTHOW MaTPHIIHI.

Pa3nes 3. AnropuT™Mbl M OCHOBBI IpOrpaMMupoBanns Ha sisbike MATLAB.

3.1. Anroputmsl, Tumbl anroput™moB. [loHsTHe anroputma M ero cBoicTBa. CrocoObl 3amucu
aIropuTMOB. MOAYJIBHBIN NPUHLHUII ITOCTPOEHUST AJITOPUTMOB U mporpamm. IlakeT KOMIbIOTEpHOU
marematuku  MATLAB. XapakTepucTUKH  SI3bIKOB ~ IPOrpaMMHUPOBAHHUA.  ODBOJIOLUUS U
KJIaCCHU(UKALMs SI3bIKOB IPOTPAMMHPOBAHMSI, WUMIEPATUBHBIE, (DYHKIMOHAIBHBIC, JIOTUYECKUE,
O0BEKTHO-OPUEHTUPOBaHHbIE, WX  KoMmMOuHauuu.  [loHSATHS ~ TpaHCHSAIMHM,  KOMIIMISLHNH,
UHTEPIPETANMHA, WX paznuuus. S3bIKM TPOrpaMMHUPOBAHHUS BBICOKOTO YpoBHA. CTpyKTypHOE
porpaMMupoBaHue, ero oco0eHHOCTH. OO030p MaKeTOB KOMIBIOTEPHOM MaremaTuku — Matlab,
Mathcad, Mathematica.

3.2. Cpena MATLAB. OCHOBHBIE CTPYKTYpbl U TPHUHIHUIBI CTPYKTYPHOTO MPOrPaAMMHUPOBAHMS,
WLTIOCTpalys. ba3oBble alropuTMuieckue KOHCTPYKIIMHU (ClIeJJOBaHUE, BETBICHHE, IOBTOPEHUE), UX
peamuzammu. Onepatopsl si3pika mporpammupoBanusi MATLAB. OcHoBHble pematenu (solvers)
MATLAB nans peanu3aluyl BBIYUCIUTENBHBIX alTrOpUTMOB. BuOIMOTEKa cTaHAApTHBIX (YHKUIUH
size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

3.3. [loctpoenue rpaduxoB GyHKIUM OJHON M ABYX IepeMeHHBIX. Mcrons3oBanue QyHkimii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odgopmienue rpaduKkoB(3aroJOBKH,
MOJAMKCH MO OCSIM U TIp.).

3.4. Omnepanuu HaJa MacCMBaMH: BEKTOpaMHM W MAaTpUIlaMU - CJIOKEHHE, YMHOXXEHHE,
TPaHCIOHUPOBaHKE, oOpaiieHue (inv), BHIYKACICHWE HOPMBI (norm), panra (rank) m ompenenurens
MaTpuubl (det ). AITOpUTMBI HaXOXKJIEHUS MaKCUMaJIbHOIO, MUHHUMAJILHOTO 3JEMEHTa B MAacCHUBE,
QITOPUTMBI COPTUPOBKH U UX peanu3aius (Hanpumep, Selection Sort).

Paznen 4. Unucnennsie meroabl. Peanusanus npocreiimmnx aaroputmon B cpeae MATLAB.

4.1 YucneHHbIE METOMbI, XapaKTEPUCTHKAa M HMX OCOOECHHOCTH, IMOHATHE CXOIUMOCTH METOJa.
DNEeMEHTBl TEOPUU MOTPEIIHOCTEN, KilaccupuKalus MOrpeurHocTeil, abCoNOTHAsE 1 OTHOCUTEIbHAS
MOTPEIIHOCTh, TOHATHE (YHKIUA HOPMBI. BBeIeHHe B CTaTUCTUKY. AJTOPUTMBI 7St
CTATUCTUYECKON 00paboTku wuHMOpMAIMK (BBIYMCICHHE TOYECYHBIX W HMHTEPBAIBHBIX OIEHOK
pe3yNbTAaTOB U3MEpsieMoid Benmu4uHbl), ux peanusanuu B [IKM MATLAB. Ucnonb3oBanue GpyHKIni
min, max, median, var, polyfit, polyval.

4.2. Mpubnmwxkenne ¢ynknuii. MaTepnonsuus MHorowieHamu. Kycodnass mHTepronsnus (CIUIaiig).
Onenka norpemHoctd. Oynkiun MATLAB st pa6otsl ¢ mHOrowienamu polyld, polyval, polyfit,
polyder, polyint.

4.3. BorunciieHre ONpeesIEHHbIX NHTETPaJIOB, aJITOPUTMbI METOJIOB PSIMOYTOJIbHUKOB, TPANeil 1
CumricoHa, OILIGHKa IOTPEIIHOCTH METOA0B. Peanuzanus anropurMOB UHCIEHHBIX METOJOB
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BBIYHMCIICHHS ONIPe/IeNIeHHBIX UHTerpalioB B cpene MATLAB, nmpumeHnenne cTaHmapTHBIX (yHKIIHMA
trapz, quad, integral

4.4. WccnenoBanue (GyHKIMU OTHOM mepeMeHHOH. Pemenue HenmuuelHoro ypaBHeHus f(x)=0.
Otnenenne KOpHEH. AJITOpUTMBI YTOUHEHHUSI KOpPHS (METOJ MOJIOBUHHOTrO jeneHusi, HproToHa,
npoctoi urepanun). CpaBHUTENBHBIC XapaKTepucTuku. Peanuzamnust anroputmoB B cpene MATLAB
1o OJIOK- CXeMaM M ¢ MCIIOJIb30BaHUEM pelaresei roots, fzero.

4.5. UccnenoBanue ¢yHKIuu onHoi nepemeHHOM. [lonck sxctpemyma dbyHKIMKM BeraucnurenbHbie
QITOPUTMBI HAXOXXJCHHUS JIOKATBHBIX W TJIOOATBHBIX SKCTPEMYMOB (METOJ JACNICHUS OTpe3Ka
M0TI0JIaM, METOJ| 30JI0TOTO CEYEHHMs), UX pealn3alu Mo OJIOK- cXemMaM U C HCHOJIb30BaHUEM
pematens fminbnd B cpene MATLAB.

Copep:xanue pa3iesioB gucuumiunbl: [IpoduiabHoe nporpaMmMHoe odecneyeHue ISl pelieHus
3a1a4 Npo(ecCHOHATBHOM AesITeJIbHOCTH

BBenenme. llenmn wu 3amaum kypca. Kparkas xapakTepuCTHKa YHCIEHHBIX METOJIOB U WX
ocobenHoctu. [Ipobnemsl u penrenns. 3aaun 1 MECTO Kypca B TIOATOTOBKE OakajaBpa.

Pa3znea 1. IIKM Python m 0co0eHHOCTH ero peaju3anMu Ui pPelIeHHs] PAcYeTHBIX 3a1a4 B
XHMMHMHU MU XUMHYECKOI TeXHOJIOTHH.

1.1. OOBEeKTHO-OpPUEHTHUPOBAHHBIN s3bIK TNporpammupoBanus Python: 0630p. Ocobennoctu u
CBOHCTBa 00BEKTHO-OpHeHTHpOBaHHOTO TporpammupoBanus (OOII). Co3maHue W HMCIOIB30BaHHE
muctpuOyTtBa Anaconda. Mudpactpykrypsl Spyder, Jupiter, crpykrypa s3bika. OCHOBHBIE
CTPYKTYpbI JaHHBIX (CIUCOK KOPTEX, OOBEKThI) W OMEpaluu Haj HUMH. ANroputmbl. OCHOBHBIE
AITOPUTMUYECKIE KOHCTPYKIIMH (CIIeIOBaHNEe, BETBIEHHUE, IUKIIbI) U UX peanu3anus B Python.

1.2. BBenenue B nmporpaMMupoBaHue Ha si3bike Python. CTpykTypa mporpamMmsl, OTCTYIIBI, MOJTYJIH,
ormepaTopsl, (QyHKIHM (MMEHOBAaHHbIE H AaHOHUMHBIE), ocoOeHHocTH. CTaHmapTHBIE U
HecTtaHmapTHele ¢GyHKIMM Python (oOmero Ha3zHaueHuWs, MaTeMaTH4ecKue, 00paboOTKa CTpOK,
BBO/I/BBIBOJT).

1.3. Pa3paboTka anropuTMOB, IpOrpaMMHUPOBAaHKE U OTIaaKa mporpamm Ha Python (B cpene Spyder).
VYnpasmsromue koucTpykuud if, for, while.

1.4 OO630p mnpeIMeTHO-OPUEHTUPOBAHHOW OmOimorekn wMoxyied Python pans waydHeix U
MH)KEHEPHBIX BbluucieHni SciPy (Momynm scipy u numpy, a Takxe matplotlib), cpaBHeHue c
MATLAB. OcHoBHasi cTpykTypa AaHHbIXx NumPy 1 BEKTOPHBIX W MATPUYHBIX BBIYMCICHUH
ndarray. OcoOeHHOCTH BBIIIOJIHEHUS JIEUCTBUH HaJ MaTpullaMd (CIOKCHHE, BBIYUTAHHE,
yMHOXXEeHHE, oOpamieHue) Ha si3bike Python. MudopmarmonHsie MarpudHbie (QyHKIMU (HOpMA,
onpenenurensd, paHr). Meroasl ndarray — T, copy, shape, size, ndim u 1p., MHIEKCHUpOBaHUE,
MaTpUYHOE MPOM3BENCHUE W (PYHKIIMKM MOAYJs numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.

1.5 Tloctpoenue rpaduxoB B Python ¢ wmcmonwszoBanmem mopmyis matplotlib. Oyakuum Momyss
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka mapameTpoB u
aHHOTUPOBaHHE rPaUKOB.

Pa3znen 2. Metoabl BBIYHCAUTEILHONH MaTeMaTuku. OCHOBHBIE ITanbl pelleHUs] 3a4a4 HA
IBM. Pemenne cucreM JuHeHHbIX ajiredpanyeckux ypasuenuii (CJIAY).

2.1. IIpsMble W UTEpaAMOHHBIC YHCICHHbIE METOIbI. DJIEMEHTHI TeopHH mnorpemHocteil. [lonsTue
HOpMBI. OCOOCHHOCTH MAIIMHHOW apuMeTUKu (KpaTKuil moBTOp). OCOOCHHOCTH BBITIOJHEHUS
NEHCTBUI Haj Marpuiamu (CJIOKEHHE, BbIUMTAaHUE, YMHOXEHHe, oOpalieHue) Ha si3bike Python,
nH(}OpMaIMOHHBIC MAaTPUYHBIE PYHKIIUU (HOpMa, OTIPEIeTUTEN b, PAHT).

2.2. Pemenne cucreM JuHEHHBIX anreOpandeckux ypaBHeHuil (CJIAY). IlocranoBka 3amaum.
[TorpemmHocT. MeToabl C HMCTOIB30BAaHUEM OOpPaTHOM MATPHUIIBI M METOJ MPOCTBIX HTEPAIIHA.
Pemenne CJIAY B Python ¢ ucnons3oBanuem moayieit numpy.linalg u scipy.linalg. u gynkmmii det,
rank, inv, cond, norm, solve.

2.3. 0O030p meronoB pemieHuss CJIAY. BrerumcnuTtenbHas yCTONYHMBOCTh, CXOAMMOCTH METOJOB.
OOyCIIOBIEHHOCTh CHCTEMBI JIMHEHHBIX anreOpanuecknx ypaBHeHuidt (CJIAY) wu  ducno
00yCIIOBIICHHOCTH.
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Paznen 3. OOpaGoTka pe3yabTaToB HM3MepeHHsi OHOM BeauuyMHbl. [Ipubiamxenue GpyHkuuu
MHOTOWIeHaMHu ¢ oAHoi He3aBucuMoil nepemenHoii. MHK. ®ynuknuu Python nus padorsr ¢
MHOI'04JICHAMH.

3.1. OOpaboTKa 3KCIEPUMEHTAIbHBIX JaHHBIX. TOYEUYHbIE W HMHTEPBAJbHBIC OICHKH. DYyHKIUH
Python. Onpenenenue kpurepusi CThroIeHTa

3.2. Ipubmmnkenue ¢GyHKIUH. MeETOObI WHTEPIONAINUNA 3aBHCUMOCTEH C OJHOW HE3aBUCHUMOM
nepemMeHHo#. MHTepnonsimonHeiii MHOroueH Jlarpamxka, peanu3amnus B Python.

3.3. Ipubnmwkenne GyHKIMHA. MeToAbl anmpoKCUMAIMHM 3aBUCUMOCTEH C OIHOW HE3aBUCHMOM
nepemeHHoi. Mertonx HamMmenbmux kBaapatoB (MHK). Mcnons3oBanme ¢ynkiuii Python ans
annpoxcumanun 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.
Pasznen 4. Pemienue cucrem HesimHeliHbIX ypaBHeHuid (CHY) uncjieHHbIMH MeTOIaMM.

4.1. AIropuT™Mbl MeTOJla MpOCTON uTepanuu U merona Heiotona - Padcona mna pemenus CHY.
CKOpOCTh CXOJIMMOCTH, OIIEHKH ToTpentHocTH. Peanmu3arus metonoB B Python.

4.2. Metoauka UCTIONB30BAHUS pelIaTesnel B MoayJIe scipy.optimize, pyHkuuu root scalar, root.
Pa3pnen S. Perienne 3a1a4 MHOTOMEPHOI ONTUMHU3ALMY YMCJICHHBIMUA METOAAMM.

5.1. Knaccudukanus 3amady ¥ METOAOB ONTUMHU3ALMH. MeTOJ TpaJMeHTHOro cmycka. Meton
nedhopmMupyeMoro MHOrorpanHuka. Peanmzarus metonos B Python.

5.2 Berpoennsle Metoasl SciPy. Beibop pematens B moayine scipy.optimize BcTpoeHHbIE METOJIBI
SciPy, dynkuun minimize scalar, minimize.

Pa3nes 6. Anaan3 u pemienne 1uggepeHInaTbHbIX YPABHEHHI YHCICHHBIMA METOJaMH.

6.1. Anroputmbl METOJOB pemieHus auddepeHInaIbHbIX ypaBHEHUH. Mertoapl DJiiiepa U €ro
Momudukanuu. Peanmmzamus meromoB B Python. Bwibop pemarenst B mopayie scipy.integrate,
dbynkuuu solve ivp, solve bvp.

4 O0beM y4eOHOH JUCHHUILINHBI

Bcero Cemectp
N 1 cemectp 2 cemecTp
Bun yueOHol paboThl A A A
3E Kl | ap Ka/l. 3E Ka/l.
q. 9. 9.
OO6mias TpyA0€MKOCTh JUCIUTUIHHBI 6 216 4 144 2 72
KonrakTHass paldora — ayauTOpHBIE 355 | 128 2,22 30 1,33 48
3aHATHS:
Jlexiuu 0,44 16 0,44 16 - -
[Tpaktuueckue 3ansatus (113) 1,32 | 48 0,88 32 0,44 16
JlaGopaTtopusie paboTs (JIP) 1,76 | 64 0,88 32 0,88 32
CamocrosiTesibHas padoTa 1,20 |43 0,78 28 0,42 15
CamocrosiTenbHOE W3ydyeHHE pazaenoB | 1,20 43 0,78 78 0,42 15
JUCITUTUTAHBI
Bua uToroBoro KOHTpoJIf: JK3aMeH 3auer
JK3aMeH 1,25 45 1,0 36 0,25 9
KonTaktHas pabota - mnpoMexyTodHast
aTTecTalys 1,0 0,5 1,0 03 0,25 0.2
[ToaroroBka K sK3aMeHy 445 35,7 8,8
Beero Cemectp
. 1 cemectp 2 ceMecTp
Bun yueGHOI paboTh A A A
3E c1p. | 3p CTp. 3E CTp.
4. 4. q
OO6mias TpyA0€MKOCTh JUCIUTUIHHBI 6 162 4 108 2 54
KonrakTHass pabdora — ayauTOpHBIE 355 |96 2,22 60 1,33 36
3aHATHS:
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Jlexnuu 0,44 12 0,44 12 - -
[Tpaktuueckue 3ausatus (113) 1,32 | 36 0,88 24 0,44 12
JlaGopatopusbie padotsl (JIP) 1,76 |48 0,88 24 0,88 24
CamocTosiTesibHasi padoTa 1,20 32,25 0,78 21 0,42 11,25
CamocrosiTenbHOE  H3ydyeHHE pazaenoB | 1,20 32.25 0,78 1 0,42 11,25
JIACTITUTITAHBI

Bua uToroBoro KOHTpoJIf: JK3aMeH 3auer
IK3aMeH 1,25 | 33,75 1,0 27 0,25 6,75
KonrakTHas pabora - MIpOMEKYyTOYHAs

arrecTanus ’ ’ ’ 1,0 0.5 1,0 0.2 0,25 0.15
[ToaroroBka K sK3aMeHy 445 35,7 8,8

AHHOTaUUsA padoyeil NPOrpaMmMbl JUCUHUIIIMHBI
«OCHOBBI YNIPaBJIeHH S POEKTAMI)

1 Heas qucuMminHbl — GOPMUPOBAHUE y OOydaromuxcs OakajaBpyuaTa 3HAHUN TIO TMPOEKTHOM
paboTe M TMOJy4YeHHE MPAKTUYECKUX HABBIKOB IO 3alyCKy M peanu3aluu npoekTa. JlaHHbIA Kypc
KOOPAMHHUPYET YIpPaBIEHUE M pealn3alMio MPOEKTOB HEOOXOAMMOIO KayecTBa, B YCTAHOBJICHHBIE
CPOKH, B paMKaX MPHUHITOTO OFOKETA.
2 B pe3yJbTate H3y4YeHUs JUCUMIIIMHBI 00YYAKOIIMIACS T0JIKEH:
Obnadamp creayoNMMHA KOMIIETEHIIMSAMU U MHIUKATOPAMHU MX JTOCTHKCHUS:
VYK-2.1; VK-2.2; VK-2.3
3namo:
— OCHOBHBIE MOHSTHUS U METO/IbI YIIPaBJICHUS IPOEKTAMU,
— CHUCTEMY OLICHKH PECYpPCOB, PUCKOB, CPOKOB IPOEKTA,
— MPUHIMIBI OPraHU3aIMH TPOEKTHOTO YIIPABICHUS
Ymems:
— pa3pabaThiBaTh U OPOPMIISTH IPOCKTHYIO JOKYMEHTAIIHIO,
— MPUMEHSTh METOJIUKH OLIEHKU NTapaMeTPOB YIPABJICHUS B IPOEKTaX,
— pa3palaThIBaTh CTPATETUIO YIPABICHUS MPOEKTaMHU
Braoemy:

e METOJAaMHU M MPHUHIMIIAMU YIIPABJICHUS MPOEKTaMU B COOTBETCTBUHU C MEXKIYHAPOJIHBIMH U

POCCUICKMMU CTaHAAPTaMU;

e METOJAaMHU aHAJIN3a IyTeH peann3aiu MPOeKTOB;

e METOJIaMH aHaJIM3a PUCKOB B IPOEKTHOM YIIPaBJICHUHU.
3 Kpartkoe coaepxxanue TUCUUIIINHBI
Pa3znen 1. BBenenue B ynpaBiieHuE IPOEKTaMU.
TepMuHonornueckuif anmapat MPOEKTHOTO yhpaBieHHs. MuUpOBBIE CTaHAAPTHl YIpPaBICHUS
npoektamu. CoBpemeHHbie cuctembl MeHepxkMenTa (ISO 9001, ISO 14001, ISO 50001). Kpurepuu
ycnemHoctu npoekrta. [IporpammMel u noptdenu ynpasienus npoekramu. CoaepkaHue craHaapra
PMBOK GUIDE. Opranu3annoHHOE OKpyXeHHE NpoekTa. JKU3HEHHbIM LMK npoekrta. ['pynmsl
nporieccoB U obnactu 3Hanuii PMBOK. Vmpasnenue mnTerpammeit nmpoekra. Pazpaborka ycrtaBa
npoekrta. Pa3paboTka maHa ynpaBlieHus: TPOeKTOM. MOHUTOPUHT U yIpaBlIeHHE paboTaMu MPOEKTa.
OO6miee yrpaBieHUE U3MEHEHUSIMU. 3aKPBITHE MTPOCKTA.
Pazpmen 2. Muunumanuss M IJaHUPOBAHUE MPOEKTA. YIPABICHHE COJEP)KAHHEM IIPOEKTA.
[InanupoBanue ynpasieHus coaepxkanueMm. Onpenenenue conaepxanus. Co3naHue uepapxudeckon
CTPYKTYpHI paboT. [IpoBepka conepkanus. Kontpons copepkanuss. MeTosl IpOBEPKU THIIOTE3 T10
MpOoeKTy. YrpaBieHHe cpokaMmu npoekTa [lnanupoBanue ympasnenus pacnucanuem. OmpeseneHue
coctaBa omepauuii. OnpeneneHue NociaeaoBaTeabHOCTU onepanuil. OneHka pecypcoB ONEpalui.
OneHka MIMTEIBLHOCTH onepanuid. Pa3pabotka pacnucanus, auarpamMmbl [anta. KoHTposb
pacrnucanus.
Paznen 3. Metononorus ynpaBieHUs TPOSKTaMHU
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[Toaxoasl k opranuzanuu padoTbl komauabl (hadi-mukir). Ynpaenenus kadectBoM. [lmanupoBanue
kauectBa. OOecrnieuenne kadectBa. KoHTponb kadectBa. Kackamnas mojaens ympaBieHus. [ nOkue
Metoaonorun ympasieHus. Ilonstue agile. KanbOan-moaxoa. Scram-meTomosnorusi paboThl Had
MPOEKTaAMHU.

Paznen 4. KomanmooOpa3zoBanue. PykoBoauTens mpoekTa 1 auaep komauabl. [IpoekTHas komaHaa.
AcmiekTel MOTHBallMM KOMaH[bl. JlokanbHasi M paccpeloToueHHass KoMmaHnabl. PacmnpeneneHue 30H
OTBETCTBEHHOCTH B mipoekTe. Marpuna RACI. VYnpaBnenue 3auHTEpECOBAaHHBIMH CTOPOHAMU
npoekta.  WneHTHdUKanus ~ 3aUHTEPECOBAHHBIX  CTOPOH.  [lmaHWpoBaHWE  yIpaBICHUS
3aMHTEPECOBAHHBIMM CTOPOHAMHU MPOEKTa. YTMPaBICHHE BOBICYEHHOCTHIO 3aWHTEPECOBAHHBIX
CTOpOH mpoekra. KOHTpoJib  BOBJICYEHHOCTH 3aMHTEPECOBAHHBIX  CTOPOH.  YTPaBIICHHE
KOMMYHHKAIUSIMU TPOEKTA.

Paznen 5. YnpasneHnue pecypcamu INpoeKTa. YNOpPaBIEHUE CTOMMOCTBIO Mpoekra. [lnanupoBanue
yIpaBieHUs: CTOMMOCThIO. CToMMOCTHas oreHka. Paspaborka Oromkera pacxomoB. KoHTposb
croumocty. IlnmanupoBaHue 3aKkynok. YIpaBsieHUEe puckaMu npoekra. [lmaHupoBaHue ynpaBileHHS
puckamu. Wnentudukanms puckoB. KauecTBeHHBIM aHanmu3 puUCKOB. KolnyecTBEHHBIH aHAIN3
puckos. [lnanupoBanue pearupoBaHus Ha pUCKU. MOHUTOPUHT U YIIPABIIEHUE PUCKOB.

Paznen 6. IIpe3eHTamnust pe3yabTaToB MPOCKTHON paboThl. [ToAroToBKa MyOIMYHOTO BBICTYTUICHHUS.
Pa3zpaboTka WITIOCTpAIMOHHBIX MarepuaioB. OCOOCHHOCTH MPE3EHTALUU IMPOEKTHOW paboThl ¢
LeJIbI0 TpUBJIeYeHUs pecypcoB. [TuTu.

4 O0beM yueOHO#H THCHHUILINHBI

. O0BbeM TUCHUIITTHHBI

Buj yueOHoii padoThl

3E | Akaa. 4. | AcTp.u4.
O01masi Tpy10eMKOCTh JUCUMILIIHHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 0,88 | 32 24
Jlexknnu 0,44 | 16 12
[Tpaktuueckue 3ausatus (113) 0,44 | 16 12
CamocrosiTesibHasi padora 1,12 | 40 30
KoHTakTHas camocTosaTenbHas paboTa 0,4 0,3

1,12
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI 396 297
Buja HTOroBOro KOHTPOJIS: 3a4deT ¢ oneHKOM

AHHOTauA padoyeil MPOrpaMMbl JUCHUNINHBI

«OCHOBBI BOEHHOM MOATOTOBKW
1 Ileap AMCUMIINHDBI
B coBpeMeHHBIX yCIOBHSX MOArOoTOBKa rpaxkaan Poccuiickoit denmepariu K BOEHHOUM CITyxkOe
SIBJISIETCS] IPUOPUTETHBIM HAIPABJICHUEM T'OCY1apCTBEHHOU MOJIUTUKHU.
OCHOBHOHM 1I€JIbI0O OCBOCHUSA AUCUUIUIAHBI SIBJIACTCS MOJYyYEHUE 3HAHHWM, YMEHHUM W HaBBIKOB,
HEOOXOIUMBIX JIJIsl BBITIOJIHEHHUSI BOMHCKOTO JIONTa M 00s3aHHOCTH M0 3amuTe PoInuHEL.
3agayamu MoyJisi «OCHOBBI BOGHHOM MOATOTOBKW» SIBJISIOTCS:
— (opmupoBanue y 00y4arOmMUXCs MOHUMAHMS TJABHBIX IMOJOXEHHH BOCHHOW NOKTpHHBI PD, a
TaK)kKe OCHOB BOEHHOTO CTPOUTEILCTBA U CTPYKTYphl Boopyxennsix Cun PO (BC PD);
— packpbITHE CeUU(DUKH AEATEINBHOCTH PA3IUYHBIX KaTeropuii BoeHHocnyxamux BC P®;
2 B pe3yJbTaTe H3y4YeHUs JUCUMIIIIMHBI 00YYAKOIIMIACS T0JIKEH:
Obradoamye ClenyrOIMUMHA KOMIETSHIIHSIMU U UHIUKATOPAMU UX JOCTHUKCHHUS
VK-8.1, VK-8.2, VK-8.3.
3namo:
— OCHOBHBI€ TTOJIOKEHHUS 001IeBOMHCKUX ycTaBoB BC P;
— TpenHa3HAaueHWe, 3aJadyd W OPraHW3alMOHHO-IITATHYIO CTPYKTYpPy  OOIIEBOHCKOBBIX
NO/Ipa3/IeJICHN; OPTaHU3al1I0 BHYTPEHHETO MOPSAAKA B TOAPA3ACIICHNH;
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— OCHOBHBIE (DAKTOPBI, OMpPEAEIAIONINe XapaKTep, OPraHU3aIMI0 U CIIOCOObI BEJIEHUSI COBPEMEHHOTO
00I11IEBONICKOBOTO 00sI;

— YCTPOHCTBO CTPEIIKOBOIO OPY:KHUs, OOCTIPUIIACOB U PYyUHBIX I'PaHaT;

— o0mue cBeAeHHA O SJIEPHOM, XHMHUYECKOM M OHOJIOTMYECKOM OpYXHH, CPEACTBAX €ro
IIPUMEHEHNS;

— TEHJICHIIUU ¥ OCOOEHHOCTU PAa3BUTHUSI COBPEMEHHBIX MEKIYHAPOIHBIX OTHOIICHUN, MECTO M POIIb
Poccum B  MHOTONOJNSIPpHOM MHUpPE, OCHOBHBIE HAINPABICHHS COLUAIBHO-3KOHOMHYECKOTO,
MOJINTHYECKOTO U BOCHHO-TEXHUYECKOTO Pa3BUTHSI CTPAHBI;

— OCHOBHBI€ MOJI0KeHUs BoenHo nokTpunbl PO.

Ymemy:

— IPaBUJILHO MPUMEHSITH M BBITIOJIHATH MOJIOKEHUS 001eBOMHCKUX ycTaBoB BC P®;

— OCYIIECTBIIATH pa3bopky u coopky aBromara (AK-74) u nucronera (ITM), moarotoBky k 60eBomy
MIPUMEHEHHUIO PYYHBIX TPaHaT; IPUMEHSATh IITATHOE CTPEIKOBOE OPYIKHUE;

— 000pyAOBaTh MO3UIHIO JUISL CTPEIHOBI U3 CTPEITKOBOTO OPYKHUS;

— OIIEHUBATh TAKTHYECKHE CBONCTBA MECTHOCTH, MX BIIMSHUE HA JICUCTBUS MOAPA3IACICHUI B 00EBOI
00CTaHOBKE;

- BBITIOJIHATH MEPOIPUATHS paAHUallMOHHON, XUMUYECKON U OMOJIOTUYECKON 3alUThI;

— OKa3bIBaTh MEPBYI0 MEAULIMHCKYIO TOMOUIb.

Braoemy:

— CTPOEBBIMHU MIPUEMAMU HAa MECTE U B JIBUXKCHUU,

— HaBBIKAMH CTPEJIbOBI U3 CTPEIKOBOTO OPYIKHUS;

— HaBbIKaMH IPUMEHEHUS MHAUBUAYaTIbHbIX cpeacTB PXb 3amuTsl;

— HaBbIKAaMH OPUEHTHUPOBAHMS HA MECTHOCTH IO KapTe U 03 KapThl;

— HaBBIKAMH YTEHUS TOMOTPaPUIECKUX KapT;

— HaBbIKAMH [TPUMEHEHHUs WHJMBUIYaIbHBIX CPEICTB MEIULIMHCKOMN 3aIlMTHl U MOJAPYYHBIX CPEICTB
JUTSL OKa3aHUsI EPBOM MEIMIIMHCKOM MIOMOIIY MPU PAaHEHUSIX U TPaBMax;

3 Kpartkoe coaepxxanue TUCUUIIINHBI

Paznen 1. OOmeBounckue ycraBbl Boopyxkenubix Cun P®, ux ocHOBHbIe TpeOoBaHUS U
conepxanue. [IpaBa u 00s3aHHOCTH BOCHHOCTY Kamux. Bounckue 3Banus. Equnonavanue.
Pa3smemienne BoenHocayxanmx. O0mue nonoxeHus: Y craBa rapHi30HHON M KapayJibHOM CITyKOBI.
Paznen 2. CtpoeBasi moAroToBKa

CtpoeBble mpueMbl U JBUXKEHHE 0e3 opyxus. CurHanel Ui ynpaeieHUs crpoeM. OOs3aHHOCTH
KOMaHJIUPOB, BOCHHOCITY>KAILIUX NIEPE] TIOCTPOCHUEM U B CTPOIO. JIBUKEHUE CTPOEBBIM HIATOM.
Pa3nen 3. OrueBast MOArOTOBKA U3 CTPENKOBOIO OPYKHUS

TpeGoBanust 6€30MACHOCTH MPU OOPAIIEHUN CO CTPEIKOBBIM OPY)KHEM MPH MPOBEICHUH 3aHIATHHA 10
OTHEBOH MOATOTOBKE. [IpreMbl 1 ipaBuiIa CTPEIbObl U3 CTPEIKOBOTO OPYKHUSI.

Haznauenue, 60eBble CBOICTBA, MaTepUaabHas YaCTh U MPUMEHEHHUE CTPEIIKOBOTO OPYXKUS, PyUHBIX
IIPOTUBOTAHKOBBIX I'PAHATOMETOB U py4HbIX rpaHatr: aBTomMaroB AK-74 u PIIK-74; nuctonera I1M;
rpanatsl PIIT-7.

BrimosnHeHue ynpaxHeHui ydeOHbIX cTpeias0 u HopMaTuBa Nel Kypca U3 CTpEeIKOBOTO OPYXKHSL.
Paznen 4. OCHOBBI TAaKTHKH OOIIEBOWCKOBBIX TOAPa3IeICHUN

Boopyxennble Cunbl Poccuiickoit ®enepanun HUX coCTaB M 3aJauyd. TaKTHUKO-TEXHUYECKHE
xapaktepuctuku (TTX) ocHOBHBIX 00pa31ioB BoopyxkeHUs U TexHuku BC PO.

Hasnauenue, cTpykTypa MOTOCTPEIKOBBIX M TAaHKOBBIX IMOJPA3JCICHUN CYyXOMYTHBIX BOWCK, HX
3amayu B 0010.

CyIHOCTh COBPEMEHHOTO OOIIEBOMCKOBOTO 005, €ro XapakTepUCTUKH M BUAbL. CrOCOOBI BeleHHS
COBPEMEHHOTO OOIIEBONCKOBOTO 00 M CPEJICTBA BOOPYKEHHON OOPHOBI.

Ilenn u OCHOBHBIE 3aJjauydl HMHXXEHEPHOTO oOecredeHuss 4dacTel W mojapasaeneHuil. Ilomesbie
dbopTHhUKAIMOHHBIE COOPYKEHHUS: OKOII, TPAHIIIEs, X0JI COOOIIEHHUs, YKPBITHS, YOSKHIIIA.
Opranuzanys BOWHCKHX YacTel M MOApa3JeICHUN, BOOPYXKEHHE, OoeBas TEXHUKA BEPOSTHOTO
IIPOTUBHUKA.

Pazpgen 5. Pagnanmonnas, XuMU4JecKast 1 OMOJIOTHYECKAs 3aIlliTa
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SAnepHoe, xumHUeckoe, OMOJOrMYECKOe, 3axurarenbHoe opyxkue. CpeiacTBa HMX MPUMEHEHHUS.
[Mopaxaromuie (GakTOpsl SASPHOTO B3PHIBA U WX BO3JEHCTBUE HA OPraHU3M YEIOBEKa, BOOPYKCHHE,
TexHUKy W (optudukammonHsie coopyxkenus. Otpapisiomue BemiectBa (OB), mx Ha3HadeHHeE,
KJIacCU(UKALMS ¥ BO3JICHCTBIE HA OPraHU3M 4YelloBeKa. boeBbie COCTOSHUS, Cpe/iCTBA MPUMEHEHUS,
npu3Haku npumeHeHuss OB, uX CTOMKOCTh Ha MecTHOCTH. OCHOBHBIE BHIBI M IOpa)Karouiee
neiictBue O6uosorndyeckoro opyxwus. [lopaxaromiie NeHCTBHS 3aKUTATEIBHOTO OPYXHS Ha JTMYHBIN
COCTaB, BOOPY)KEHHUE U BOCHHYIO TEXHUKY, CPEACTBA U CIIOCOOBI 3aIUTHI OT HETO.

Paguanmonnas, xumuueckas W Ouonormdeckas 3amura. VX uenb, 3amauu u Meporpustus PXb
3aIUTHI (Jera3amus, Ae3aKTUBaIus, 1e3uHPEKIus, caHuTapHas 00paboTka). TexHHuUecKue cpecTBa
U IPpUOOPHI paualiMOHHON, XUMHUYECKONH U OMOJIOTMYECKON 3aIUTHI.

CpencrTBa MHIMBHUYaIbHOM 3aLIUTHI U MTOPSIAOK UX UCITOJIB30BAHUA.

Paznen 6. Boennast Tonorpagus

MecTHOCTh Kak 3yeMeHT 00eBoi 0OCTaHOBKU. M3MEpeHHs W OpUEHTHPOBAHHWE HAa MECTHOCTH 0e3
KapThl, JBIDKEHUE MO azuMmyTaMm. Tomorpadudeckre KapThl M UX YTEHHE, MOATOTOBKA K padorte.
Omnpenenenne KOOpAUHAT 0OBEKTOB U IeJIeyKa3aHUs 110 KapTe.

Paznen 7. OCHOBBI METUITUHCKOTO O0ECTICUCHUSI

Menuinackoe oOecrieyeHne — KakK BHJI BCECTOpOHHEro obOecrieueHuss BoMCK. OOs3aHHOCTH H
OCHAIIIEHUE JOJDKHOCTHBIX JIMII MEIUIMHCKONW ciayxObl B 0Ooro. OOmme mnpaBuia OKa3zaHHA
caMomoMoIM M B3aumonomoniu. IlepBas moMomiep Nnpu paHEHHAX M TpaBMax; IPU MOPAKECHUU
OTPaBJISIONINMHE BEIIECTBAMH, 0AKTEPUOIOTUIECKIMHE CPEICTBAMH.

Pa3nen 8. BoenHo-nmonuTH4eckasi HoAroToBKa

TengeHUU pa3BUTUS COBPEMEHHBIX MEXKIyHAapOIHBIX OTHOLIEHWH. Mectro u ponb Poccum B
MHOTOIOISAPHOM MHpe. OCHOBHBIE HAaNpPABICHHS COLMAIBHO-IKOHOMUYECKOTO, MOJUTHUYECKOrO0 H
BOEHHO-TEXHUYECKOTO PAa3BUTHUS CTPAHBL.

Paznen 9. IlpaBoBasi moaroToBka

Boennas npoktpuna Poccuiickoit ®enepanuu. 3akoHonatenbcTBo Poccuiickoit ®enepauuu o
MPOXOXKJICHUH BOCHHOM CITykObl. [IpaBoBass 0OCHOBa BOMHCKOW OOSI3aHHOCTH W BOEHHOM CITY>KOBI.
O0s13aHHOCTH TPAXKAAH [0 BOUHCKOMY YYETY.

OO6r1ee KOJIMYECTBO pa3aeinoB — 9.

4 O0beM y4eOHOH TUCHUILINHBI —

. O0BbeM THCHUTIITHHBI
Buna yueOHo# padoThI

3E | Akaag.u. | AcTp.4.
O01masi Tpy10eMKOCTh JUCUMILIIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 1,89 | 68 51
B TOM 4HcJie B (popMe NPaAKTHYECKOH MOATOTOBKH 1,16 | 42 31,5
Jlexium 0,72 | 26 19,5
B TOM 4Hclie B hopMe MPAKTHUECKON OJTOTOBKU
[Tpaktuueckue 3ausatus (113) 1,16 | 42 31,5
B TOM 4HCJIE B JOpME MPAKTUYECKON TOATOTOBKU 1,16 | 42 31,5
CamocTosiTesibHasi padoTa 1,11 | 40 30
KonTtakTHas camoctosiTenpHas paboTa 0,4 0,3
CaMocTosTeIbHOE M3YUYCHUE Pa3/ICNiOB TUCIHMIUIMHBI (wiu opyeue 6uowt | 1,11 306 29 7
camocmosamenbHol pabomaol) ’ ’
Bua uTOroBoro KOHTpoJIf: 3adeT ¢ OEHKOH

AHHOTauA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«Pycckuil SI3bIK M KYJbTYpa peun»
Legb AMCUMIUIMHBI — TOBBINIEHHE O0WIEH U TpPOopecCHOHATBPHON KyJIbTYpPBHl PEUH CTYIEHTAa U
dbopMupoBaHUE MPAKTHUECKON MOTPEOHOCTH B CAaMOPA3BUTHH U COBEPLICHCTBOBAHUU JTUYHOCTH.
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2. B pe3yabTare udydeHus AUCHUNIMHBI 00yYaKOUIHiicsl A0JKeH 001adams
CJEAYIOIUMH KOMIETEHIIUSAMH U UHIUKATOPAMU UX JTOCTUKEHUM:
VK-4 (VK-4.2; VK-4.3).
3nameo
- OCHOBHBIC TOHATHUS IUCHUIUIUHBL: S3bIK, peub, MeKCm, QYHKYUOHAIbHbIE CMUIU, pedesds
cumyayusi, A3bIK08Asl TUYHOCTb,
e crnenupuKy YCTHOM ¥ MUChbMEHHOM peun;
e 0COOEHHOCTU COBPEMEHHOU COIMOIUHTBUCTHYECKON CUTYAIIHH;
e JTHKY M 3TUKET NPO(HECCHOHATLHOTO PEUYEBOTO OOIICHUS;
e crenu(duKy HAYYHOTO SI3bIKA, XKAHPHI HAYYHOTO CTHIIS PeUd, KOMIIO3UIIMOHHYIO CTPYKTYpYy U
cpeactBa opopMIICHUST HAYIHOU PabOTHI;
e 0CO0EHHOCTU OPUIHAILHO-/IETIOBOTO CTHJIS, TIPABUJIA COCTABJICHUS JOKYMEHTA;
e  HOPMBI JINTEPATYPHOTO S3bIKA;
e TMpaBWa TOJATOTOBKM TEKCTOB PAa3HBIX BHJOB MMyOJUYHOTO BBICTYIUICHUS, IPUEMBI
yOeXKICHUS U 3aKOHBI KOMMYHUKAIIUH;
e  METOJBI JIEJIOBOTO OOIICHMS, YIIPABICHUSI.
Ymemn
e JIOTMYECKHU BEPHO, API'YMEHTHUPOBAHHO U SICHO CTPOUTH YCTHYIO U MMCHbMEHHYIO PEUb;
e TpaHCPOPMUPOBATH MUCHMEHHBIN TEKCT B YCTHYIO (OPMY peuu;
e CO37aBaTh HAa OCHOBE HAYYHOTO MPOU3BEJICHUS BTOPUYHBIC >KAHPHI MUCHMEHHOTO TEKCTa
(TutaH, TE3WCHI, aHHOTAIHIO, pedepar), Ciemays HopMaM HaAyYHOUW peuH;
e  COCTaBJIATH JEJIOBBIC JOKYMEHTHI B COOTBETCTBUH C HOPMATHUBHBIMU TPEOOBAHUSAMU;
e OTNIMYATh KOAU(DULIHMPOBAHHYIO PEUb OT HEKOAU(PHUIIMPOBAHHOIM;
e HAaxOJUTh B TEKCTE pPEUYEBHIC OITUOKU U YCTPAHATH UX;
e AHAJNM3UPOBATh TEKCT C TOYKUH 3PEHUS] CTHIEBBIX OCOOCHHOCTEH W MCHOJIb30BaHUS
M300pa3uTEIHbHO-BBIPA3UTEIBHBIX CPEJCTB SI3bIKA;
e  COCTaBJIATH TEKCT MyOJUYHOTO BBICTYIUICHHUS Pa3HBIX KaHPOB;
- BBICTYTIATh ITyOJUYHO ¥ Y4aCTBOBAThH B AUCKYCCHUU;
- HCIOJIb30BaTh HH(GOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTMU IPH IMOUCKE HEOOXOAMMOI
UH(POpPMAIIMU B TIPOIIECCE PEIICHUS;
- OCYILECTBJIATH AEIOBYI0 KOMMYHHMKAIMIO B YCTHOW U NMHUCHMEHHOH (opMax Ha rocyJapCTBEHHOM
s3b1ke Poccuiickon denepauuu.
Bnaoemo
- BEICHHEM JCIIOBOM MEpPEmUCKA Ha PYCCKOM SI3BIKE C YYETOM OCOOCHHOCTEH CTHIIUCTHUKHU
opuIMaNbHBIX ¥  Heo(UIMAIbHBIX [HUCEM, COLMOKYJIbTYPHBIX pa3iuyuii B  Qopmare
KOPPECTOH/ICHIIUU Ha TOCYJaPCTBEHHOM M HHOCTPAHHOM $I3bIKaX;
- HaBblkaMH AS()PEKTUBHOM KOMMYHHUKAIIMM B Yy4eOHONM W mpodhecCHOHATBHON IesATEIHbHOCTH
(TryOMUYHOTO BBICTYIUICHHSI, apTyMEHTAIIMH, BEJICHHS TUCKYCCHUH).
3. KpaTkoe conepkaHue Q1 CIUANIAHbBI
Paszoen 1. Jlunzeucmuka mexcma
1.1. Pycckmii fI3bIK M KYJbTYpa pedyd KaK MpeAMeT, KaK COCTABJISIONIAA KU3HEHHOT0 H
npodeccuoHaabHOro ycnmexa. OCHOBHBIC MOHATHS Kypca. BiusiHHME s3bika Ha (OpMUpPOBaAHUE
JUYHOCTH 4YEJIOBEKa, NOHATHUE A3bIK06AA AUYHOCHMb. VICTOpUYECKHE CBEICHHSI O PYCCKOM S3BIKE.
CoBpemMeHHas peueBas cutyanus koHra XX — Hayana XXI Bs.
1.2. KoMnoHeHTHI CUTYyauMHu OOIIEHUS M YCNEIIHOCTh KOMMYHHKauuu. [loHATHs odwienue n
peuesaa cumyauusn. llenm oOmeHus (KOMMyHHKaTUBHBIC 1ienu). PeueBbie oOmmMOKM H
KOMMYHHMKATHBHbIE HEYyAauu, BOZMOKHbIE UX TpUYUHBL. KOMMyHUKaTUBHAS KOMIIETEHIIUSI HOCUTENS
pycckoro si3bika. KoMMyHUKaTUBHAsE KYJIbTypa PYyCCKUX.
1.3. MmuorooOpa3ue s3bIKOBbIX cpeacTB. OTOOpP A3BIKOBBIX CpPeACTB, 00ecrneYuBAKIINX
3P(PEeKTUBHYI0 KOMMYHUKALUMIO B ONpENEJeHHOM cUTyanuu. TuUmbl pedeBbIX CUTyallUd H
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(GyHKIIMOHATIbHBIE PA3HOBUIHOCTH COBPEMEHHOTO PYCCKOTO si3bika. PopMbl peun (MUChbMEHHas U
ycTHas)) U ux creuupuka. MoHonor u auaior (mosmmor). OyHKIUMOHATBHBIC CTHIHM (HAYYHBIH,
opHUIIHaTBEHO-ICTOBOM, MyOIHITUCTHICCKUN ).

Pa3zoen 2. Kynomypa nayunoii peuu u 0en1060ii peyu

2.1. JIMHIrBHCTHKA HAy4YHOro TekcTa. OCOOCHHOCTH HAYYHOTO CTWIS peYd. [epMUHBI,
OCOOCHHOCTH HAYYHOW TEPMHHOJIOTMH. Pa3HOBHIHOCTH HAy4yHOTO CTWISI (COOCTBEHHO HAYYHBIH,
y4eOHO-HayYHBIH, Hay4YHO-WUH()OPMaITMOHHBIH, Hay4YHO-ITyOJIMITUCTHYECKHH ). Cnemuduka
UCTIOJIb30BaHUSI JJIEMEHTOB PA3JIMUHBIX SI3BIKOBBIX YPOBHEH (JIEKCHUECKOTro, MOP(OIOTHYECKOTO,
CHUHTAKCHUYECKOT0) B HAyYHOU peyu.

1.2. Odopmienne HayuyHoil padorbl. OpraHuzanus Hay4dyHOro TeKCTa. Buabl Kommpeccuu
HAyYHOTO TEKCTa: KOHCIEKT, IUIaH, TE3UChI, BUABI pedeparoB. JKaHpbl yCTHONW Hay4yHOH peuu.
Kpatkas xapakrepuctika pedepaTHBHOTO COOOIICHHUS, JTSKIIUU U TOKIa/a.

1.3. OcoOenHocTn opUUUAIBLHO-1eJ0BOT0 cTWIsA. IlncbmMeHHble (opMbI 1e/I0BOH peun.
OdunmanpHO-AETOBONM CTHIIb PEYH, €ro JIGKCHKO-TPaMMAaTHYEeCKHEe OCOOCHHOCTH, PEYEBhIE KIIHIIIE;
€ro pasHOBHIHOCTU (MoAcCTWIN) W chepbl GyHKIHMOHUPOBAHUSA, KAaHPOBOE pazHooOpaszue. Horwie
SIBJICHUSI B OUIMAIBHO-/IEJIOBOM CTHIIE. JKaHPBI MUCHMEHHOM J1e10BOM KOMMYHHUKAIHH. JlIOKYMEHTBI
JUYHOTO NoJb30BaHus. CityxeOHas KOppeCHOHAEHIUS (J1e7I0BOE MUChbMO U €T0 BHUJIbI, UHCTPYKIIUS).
1.4. YcrHble dopmbl Aenn0Boii peun. OcoOEHHOCTH YCTHON JETI0OBOM peur (coueTaHHe JIEMEHTOB
po(hecCHOHANBHOTO, JEJIOBOr0 U Pa3roBOPHOIO s3bIKOB). HalnoHallbHbIE OCOOEHHOCTH PYCCKOTO
pEUYEBOro 3TUKETA U JETOBOM PEUYEBOM ITUKET.

Pazoen 3. Hopmamuenulit acnekm Kyjibmypul pequ

3.1. OnpeneneHne HOPMATHBHOCTH M BapHaHTHOcTH. Opdosnnyeckne HOPMBI PYCCKOIoO
JIMTEPATYPHOIO A3bIKA. S3bIKOBasi HOpMa, €€ poJib B CTAHOBJICHUH U (PYHKIIMOHUPOBAHUHU PYCCKOTO
JUTEPATYypHOTO si3biKa. [lOHSITHE BapHMAHTHOCTH SI3LIKOBOW HOPMBI.  Pa3HOBUIHOCTH SI3BIKOBBIX
HopM. [Ipousnocurensabie HOpMBI PS (opdosmus).

3.2. Jlekcudyeckue Hopmbl PJISI, mpuuuHBI MX HapylmieHWsl. 3HAY€HHE CJIOBa M JIEKCHYECKas
couetaeMocTh. ToyHOCTh peun. DYHKIIMOHATBHO-CMBICIOBAs MPUHAIEKHOCTh CIOBA. Y MECTHOCTh
WCIIOJIb30BAaHMS CJIOBA B TOM WM HHOM KOMMYHMKATMBHOW cuTyauud. HMHOs3bIUHBIE CllOBa B
COBPEMEHHOM pyccKoi peun. PacmpocTpaHeHHBIE JeKcHyeckne omuOku. Pycckas dpaseosnorus u
BBIPA3UTEIHLHOCTD PEUU.

3.3. I'pammaruyeckue Hopmbl PJISI, caywam wux HapymeHusi. Crtporoe coOmroneHue
MOP(OJIOTHUECKUX HOPM COBPEMEHHOT'O PYCCKOTO sI3bIKa. TpyAHBIE Clydaw YNOTpeOJeHUs HMEH
CYILLIECTBUTENbHBIX. I3MeHeHus1, IpoucXoasiue B ynoTpeOJIeHnn YUuCauTeNbHbIX. CHHTaKCUYECKUE
HOPMBI: TPYJIHBIE CIydad UMEHHOTO M TJIaroJbHOTO ympapiieHus. CoriacoBaHue MOAJIEKAIIETO U
cka3zyemoro B ¢opMax yucia. YmoTpeOieHne eenpruIacTHBIX 000POTOB.

34. Opdorpapuyeckue u nyHKTyauumoHnsle Hopmbl PJISI.  Opdorpadpuyeckue u
MYHKTYallHOHHbIE HOPMBI, aKTyaJbHbIE [UIsl JEJOBOrO IHChbMa: TPABONHCAHHE MPUCTABOK,
CcypPUKCOB M OKOHUAHUUN Pa3HBIX YaCTEd pedd, MPEJIOroB, YaCTHUIl, YHNOTPEOIECHHE MPOIMCHBIX
OyKB, ynorpebieHue 3HaKOB MPENUHAHUS B IPOCTOM U CII0)KHOM HPEIOKEHUSIX.

Pa3zoen 4. Ilpasuna noozomoexu nyoauuno20 viCmynjieHus.

4.1. IlpaBuia mNOATOTOBKH MNYOJUYHOr0 BBICTYyIUIeHHsT — MoHoJiora. OcobeHHOCTH
myOIUIIUCTUYECKOTO CTWIS peur. [loHSATHE YCTHOTO IMyOIWYHOTO BBICTYIUICHHUS, €T0 BUABI H 00IIHE
TpeOOBaHUS K MOJATOTOBKE MyOIMYHOTO BBICTYIICHUS B 3aBUCUMOCTH OT LI€TTH BBICTYTLICHUSI.

4.2. OcHOBBI MOJIEeMHYeCKOro MacTeperBa. [lonarue cropa, ero nenu u BuAbl. Poib myOIuuHbIX
JTUCKYCCHI B COBpeMEHHOM ob1ectBe. [lonroroBka k JUCKyCCHM U TIPaBUJia y4acTHs B HEH.

4. O0beM yueOHOI 11 CIHIUNJIMHBI

O0beM JUCHUTIINHBI

Buo yueonoi pabomut

3E Axan. 4. | AcTp. 4.
OO0mas TPy10€eMKOCTb 1M CHUIITHHBI 2 72 54
KonTakTHas padora: 0,89 32 24
Jlekuun - - -
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[IpakTHueckue 3aHsATHS 0,89 32 24
CamocTosiTesibHAsI padoTa: 0,86 31 30
CaMocCTOsTEIPHOE U3YUEHUE PA3AEIIOB IUCHUIIMHbI 0,86 31 30
Bua uToroBoro KOHTpoJIs: 3auer

KonTpoub: 0,25 9,0 6,75
[ToaroroBka k 3auery 0.5 8,8 6,60
KoHTtakTHas camocTosTenbHas padoTa ’ 0,2 0,15

5.2 IucuunjnHbl 4acTu, GopMuUpyeMoil YHACTHUKAMHU 00pa30BaTeJIbHbIX OTHOLIEHU I
(o0s13aTe/IbHBIE BADMATHBHBIE TUCIHUIIJIMHBI)

AHHOTauA padoyeil MPOrpaMMbl JUCHUNIMHBI
«BBeieHue B crIeNNATbHOCTD)

1. Heap IMCHUIIMHBI: TPUOOpPETEHHWE CTyASHTAMH 3HAHMW B 00JacTH HAyK O
HaHOMAaTepHajlax M HAHOTEXHOJIOTWM, Hauboiee SpKUX JOCTHKEHMH B 93TOMl  oOmacrw,
CTUMYJUpPOBaHUE UHTEpeca K OyAyIIel crienuaibHOCTH.

2. B pe3ysabTare M3y4eHUs JUCUMILIMHBI 00yYAKOIIUICH MO MporpamMMe 0akajaBpuara
JTOJIKEH:

Obnaoamye cnenyomUMUA KOMIETESHIMSIMU U HHIUKATOPAMU UX JOCTUKEHUS:

IIK-1.1; T1IK-1.3; TIK-4.1

3HaMb:

- Hanbosee U3BECTHHIC THIIBI HAHOMATEPUATIOB M HAHOCTPYKTYpP, UX CTPOCHHE U OCHOBHBIE
CBOMCTBA;

- HauOollee SPKUE IOCTIDKEHHUS B OOJNACTH HAHOTEXHOJIOTUM W XHMHYECKOW TEXHOJIOTUU
HaHOMAaTepHaJoB;

- UMEIONIMecs Ha CETOAHSINHUN JIeHb W BO3MOXKHBIE B OyayIieM o0JacTd MpPUMEHEHUS
Pa3IUYHBIX BUJIOB HAHOCUCTEM U HAHOMATEPHAJIOB B COLIMATIBHO 3HAYUMBIX 00JIACTSX;

ymemy:

- BUJIETb BO3MOKHOCTH NMPHUMEHEHUS HOBBIX HAHOMATEPHUAJIOB M HAHOCHUCTEM B PAa3IUYHBIX
00JacTSIX TEXHUKH U MEIUIIHHEI;

— OpHUEHTHPOBATBCA B JIUTEPATYpPE, IIOCBSIIEHHOW NPUMEHEHUIO HAHOMATEpUAIOB H
HAHOTEXHOJIOTUH;

61a0emn:

- METOJaMH TPEJCTABICHHUS CBEJACHUNW O CBONCTBaX, METOJAaX TMOJNYYEHUS H O0JIaCTIX
MIPUMEHEHNs HAHOMAaTEepUaIOB U HAHOCTPYKTYP B BUJI€ YCTHBIX JOKJIAJ0B U MPE3CHTALMI.

3. KpaTkoe conepkanue Q1 CHUNIIHHBI

1.BBenenue. Mctopust pa3BuTHa HayKd O HAHOMAaTepUaaaXx U HAaHOTEXHOJOTUM. [lepcrekTuBbI
HAaHOMAaTEPHUAJIOB.

2.VHUKanbHbIE CBOWCTBa HaHoMmaTepuasioB. Pasmepnwrii »ddexr. Hanowactumsr B
OKpYXKarolleH cpeae.

3.MeToapl BU3yalIM3allii U aHAJIN3a HAHOMAaTEPHUaJIOB.

4.Opranuzaiys Hay4HbIX HCclieIoBaHN. Benyiiye By3bl 1 HAyYHBIE OPTaHU3AIMH B 001aCTH
HAaHOTEXHOJIOTUH U HaHOMaTepHuasioB. [Iporpammel pa3BUTHS HAHOTEXHOJOTUHA U HAHOMATEPHAJIOB.

5.¥YraepoaHbsie HAHOMATEPHUAJIbl - COBPEMEHHOE COCTOSTHUE U NIEPCIIEKTUBBI.

6. HanoTexHO0JIOTMY U HAHOMATEPHUAJIbl B JJICKTPOHUKE.

7.Hanomarepuasl JUis CO3AaHUS JIEKAPCTBEHHBIX CPEACTB.

8. MarHuTHbIE HAHOMATEPHUAJIBI.

9. KoHconuaupoBaHHbIE HAHOMATEPHUAIIBI.

10. CoBpeMeHHBIE KOMITO3ULIMOHHBIE MaTepHUaIbl U HAHOKOMITO3UTHI

11. HaHOCTpyKTYpUpOBaHHBIEC MOKPHITUS C YHUKATBHBIMU CBOMCTBAMU
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12. HanomaTepuaibl AJ1s perieHus: YKOJIOTHIECKUX TTPOOIeM.
4. O0beM y4eOHOM JUCHUILINHBI

B 3auetHbIx B akanmem. B actpos.

Bunsl yueOHOI paboThI €AMHULIAX qacax yacax
O01mas Tpya10eMKOCTb IMCHUILTHHBI 110 3,00 108 81
yueOHOMY IIaHy
KonTakTHast padoTa — ayIMTOPHbIE 3aHATHS 1,33 48 36
Jlexuuu (Jlek) 0,89 32 24
[Ipakruueckue 3ansatus (113) 0,44 16 12
CamocrositesnbHas padora (CP): 1,67 60 45
KoHTtakTHas camocTosTenbHas paboTa L67 0,4 0,3
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 59,6 447
Bua xouTpoJs: 3auer ¢ oueHKOM

AHHOTaNuA K padoueil nporpaMmMe JMCHUILTAHbBI
«®uU3NKa KOHJIEHCHPOBAHHOTO COCTOSIHUSD)

1. eab AMCHMIUVIMHBI — TPHOOPETEHUE CTYACHTAMU 3HAHWKW TIO OCHOBHBIM pasJenam
(GU3MKY 1 YMEHHIO IPUMEHSThH UX B JPYTUX €CTECTBEHHOHAYYHBIX TUCHUIUIMHAX.

2. B pe3yJabTaTe H3y4YeHUs TMCUUILUINHBI 00y4AIOIINICS 10/I2KEeH:

Obaaoams clenyOmUMA KOMIETEHIMSIMHI U HHANKATOPAMU UX JOCTUKCHUS:

IK-1.1, TIK-1.2, TTK-1.3.

3namo:

- (u3mueckre OCHOBBI (M3UKH KOHACHCHPOBAHHOTO COCTOSIHHSI; CMBICT (PYHIaMEHTAIBHBIX
¢bu3nyecKuX 3aKOHOB, MPUHILMIIOB M IMOCTYJIATOB; UX (POPMYIHUPOBKU U T'PAHUIBl TPUMEHUMOCTH;
CBsI3b IHUPOKOTO Kpyra (M3MUYECKUX SBICHHWN C (yHIaMEHTATbHBIMHU TPHUHIMIAMUA U 3aKOHAMHU
(Gu3KKYN; OCHOBHBIE METO/IbI PEILICHUS 3a]a4 MO0 ONMUCAHUIO (U3NYECKUX SBICHUH.

Ymemos:

- TNPUMEHATh TEOPETHUECKHWE 3HAHHUA U SKCIIEPUMEHTAJIbHbIE METOJbl HCCIEIOBaHUS IPHU
perieHny npodecCHOHANBHBIX 3a/1a4; TPOBOAUTH PACUEThI, OCYIIECTBIATH aHATN3 U HA OCHOBE ITOTO
nenath 0O0OCHOBAaHHBIE BBIBOJBI, aHAJIM3UPOBATH PE3YJIbTAaThl HAOMIOJEHUH W SKCIEPUMEHTOB C
NPUMEHEHHEM OCHOBHBIX 3aKOHOB M TPUHIUIIOB (DU3UKHU; OMPENessTh Xapakrep (QU3MYEeCKHX
MIPOLIECCOB MO0 KOMIUIEKCY AKCIEPUMEHTAIbHOM MH(pOpMAIMK MPU MOMOIIM TpapHUKOB, TaOIUI U
YpaBHEHUH; MPEACTABIATE 00paOOTaHHYIO IKCIIEPUMEHTANBHYI0 U TEOPETUIECKYI0 HHPOPMAIUIO B
YCTHOM M MHUCbMEHHON (opMme, B TOM YHUCIE C HUCIHOJIb30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHM.

Bnaoems:

- HaBBIKAMHU OOOCHOBAHMSI CBOUX CYXJICHHUU U BHIOOpa METOJa MCCIEAOBAHUS, CIIOCOOaMU
MOMCKA U aHaJIN3a HAYYHO-TEXHUYECKOU JTUTEepaTyphl.

3 Kpartkoe conep:kanue JMCIUIIMHBI

Paszoen 1. Dnemenmol K6aHmogou cmamucmuxu.

1.1. DaeMeHTHI KBaHTOBOM CTAaTUCTHUKH. KBaHTOBasg cHUCTEMa U3 OJAMHAKOBBLIX YaCTHII.
[TpyHIMIT TOXAECTBEHHOCTH OJMHAKOBBIX yacTHll. CHMMETpHUYHbIE M HECUMMETPUYHBIE BOJTHOBBIE
(YHKITNH, OMUCHIBAIOIINE COCTOSIHHS TOXKIECTBEHHBIX MUKPOUYACTHII.

1.2. bozonsl u depmuonsl. [Ipunnun Ilaynu. KBaHTOBBIE CTaTHCTUYECKHE pPACTIPEICICHHS
boze-Oiinmreitna u @epmu- J(upaka. Belposk1eHHBIN 2IEKTPOHHBIN T'a3 B KpUCTaIaX (METAJLIIBI).

Pa3zoen 2. Memannel, Ousnekmpuxu u noaynpo8oOHUKYU ¢ MOYKU 3PeHUsL 30HHOLL Mmeopuu

2.1. Dnepretuueckue 30HBI: cratuctuka @Pepmu-llupaka, sHeprus dPepmu. DIEKTPOH B
MEePUOIMYECKOM ToJIe KprcTaiia: 3¢ (GeKTHBHAS Macca dJIEKTPOHa.

Pa3zoen 3. @Quzuxa meépooeo mena.
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3.1. ®usuka TBEpAOTO Tena (OTT): onpeneneHue, CBA3L C APYTUMH TUCIUTUTHHAME, O0BEKTHI
U3yueHHs, Kpyr pemaembix 3amad. CBs3p ¢ Kpucramwiorpadueil, KpUCTALIOGU3UKON U
KPHUCTAJNIOXUMHUEH.

3.2. KonpencupoBanHoe cocrosiHue. Ilogxon k onumcanuto TBEpABIX Tei. CTpyKTypa
kpuctamioB. CuMMeTpus U pu3ndecKre CBOMCTBA KPUCTAIIIOB.

3.3. Tunmbl KpUCTAUIMYECKUX CTPYKTYyp (oOmas xapakrepuctuka). [II0THBIE yNaKoBKH:
KyOnueckass M rekcaroHajgbpHass (Ha KayecTBEHHOM YpoBHe). IloHsATHE O CBepXIpOBOJUMOCTH
(KBaHTOBBIE TIPEACTABJICHUS HA KAUECTBEHHOM yYpPOBHE).

4 O0beM yueOHO# JUCHUIIJIMHBI

N O0beM TUCUMILTHHBI
Buna yueOHoi# padoThl
3E | Akaa. 4. | AcTp.u.
O01mast Tpy10eMKOCTh TUCHHMIIHHbI 5 180 135
KonTakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 2,2 80 60
B TOM 4HcJie B popMe MPAKTHYECKOH MOATO0TOBKH
(npu nanuuuu) ] ] i
Jlexnn 0,9 32 24
B TOM 4ucIie B popMe MPaKTHUECKOW MOATOTOBKH (npu Hanu4uu) - - -
[Tpaktuueckue 3ansatus (113) 0,4 16 12
B TOM 4ucIie B popMe MPaKTHIECKOW MOATOTOBKH (npu Hanu4uu) - - -
JlaGopatopusie padotsl (JIP) 0,9 32 24
B TOM 4YHCJIe B (hopMe MpaKTUIECKOU MOATOTOBKH (1npu Hanu4uu) - - -
CamocrosiTeibHas padora 2,8 100 75
KonTaktHas camocrositenbHas paboTa
0,4 0,3

(AmmK u3 VII ons 3au4 / 3a4 c oy.) 28
CamocrosaTenbHOE U3YUCHUE Pa3/IeNIOB TUCIMIUINHEI (11u Opyeue ’ 996 747
BUObL CAMOCOAMENLHOU PAOOMbL) ’ ’
Bua konrpoJs:
JK3ameH (eciu npedycmompen YII) - - -
KonTakTHas paboTa — MPOMEKYTOUHAS ATTECTALHS - -
[ToaroroBka K sK3aMeHy. ) - -
Bua uTOroBoro KOHTpoJIs: 3auer ¢ OLEHKOM

AHHOTaUUA padoyeil NPOrpaMMbl JUCUHUIIIMHBI
«MartepuaJjioBeeHHe U 3alIIUTA OT KOPPO3UI)

1. Leab auCUMIVIMHBI — TPUOOpETEHHE CTyAEHTaMU 3HaHUM, HEOOXOJUMBIX IJIf
CaMOCTOSITENIFHOTO PEIICHUs] BOIIPOCOB, CBSI3aHHBIX C BBIOOPOM MaTepuajoB Jjsi 000OpyNOBaHUS U
KOHCTPYKUUH XMMUKO-TEXHOJIOTMYECKHUX TPOIIECCOB C YYETOM YCJOBHM SKCIUTyaTallld, a TakKke
YKOHOMHYECKUX M IKOJIOTHUECKUX (PaKTOPOB.

2. U3yuyeHue IUCHUILUIMHBI HANIPABJIECHO HA NMPUOOpPeTeHHE CIeAYIOIHNX KOMIEHTeHUHH 1
HHAUKATOPOB MX J0CTHKECHUS

IK-1.1; ITIK-1.2; TIK-1.3; TIK-3.1; TIK-3.2; TIK-3.3
B pesynbTare u3ydyeHus AUCHUILTUHBI 00YYaroIUHCs TOIDKEH:

3namo:

- KJlacCU(UKALUIO, CTPYKTYPY, COCTaB U CBOMCTBAa MaT€pPHAaJIOB, HCIIOJIb3YEMbIX, B YACTHOCTH,
B TEXHOJIOTHUSIX 3aLIUTHl OT KOPPO3UHU;

- MApKUPOBKY MaTE€pUaIOB 110 POCCUHUCKUM U MEKIyHAPOIHBIM CTaHAAPTaM, UCIIOIb3YEMBIX, B
YaCTHOCTH, B TEXHOJIOTHSX 3alIUThI OT KOPPO3UU;

MPUHIUIIBI 1 METOJBI 3allITUTBI OT KOPPO3UHU;
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- OCHOBHBIE€ KOHCTPYKIIMOHHBIE U (DYHKIIMOHAJIbHBIE MaTepUaIIbl, IPUMEHSEMbIE B XUMUYECKOM
TEXHOJIOTMH U XUMUYECKOM aIllapaTOCTPOCHUHU.

Ymems:

-  aHANM3HPOBATh (PUIUKO-XUMHUYECKHE U MEXaHWYECKHE CBOWCTBA MATEpUANIOB, WX
KOPPO3UOHHYIO CTOMKOCTh U TEXHOJIOTHYHOCTB;

- palMOHAIBHO MOA00paTh KOHCTPYKIMOHHBIA MaTepuan il XUMHUKO-TEXHOJIOTUYECKOTO
nporecca (peakropa, anmnapara, MalllMHbl) ¢ YYETOM METOOB 3alIUThl OT BO3MOKHOTO BO3JIEHCTBUS
TEXHOJIOTMYECKOM Cpe/ibl HA KOHKPETHbIE KOHCTPYKIIMOHHBIE MaTepUaibl.

Bnaoemo:

- TMPOCTEUIIMMH ONEpPalUsIMU ONpPEACNICHUs CBOMCTB MAaTE€pUajOB, HCIONb3YEMBIX, B
YaCTHOCTH, B TEXHOJIOTUSIX 3aLIUTHI OT KOPPO3HH.

3. KpaTkoe conep:kanue JHCIUNIHHBI

Paznen 1. ®usnko-xuMu4eckne 0CHOBbI MaTepHAJIOBe1eHUs

OcHOBHbIE TIOHSITUS O CTPOCHHUH, CTPYKTYpE M CBOMCTBaxX maTepuanoB. MeToabl H3ydeHHs
CTPYKTYpbl M CBOMCTB MarepuanoB. CTpoeHne matepuasoB. OCHOBHBIE THUIIBI KPUCTAJUIMYECKUX
pemerok. Kraccupukamus KpUCTAIUIOB MO THUIIAM CBS3U. AHU3O0TPONHS CBOMCTB KPUCTAILIOB.
CtpoeHue pealbHbIX KpUCTaOB. JleQeKThl peanbHbIX KPHUCTAUIOB U MX BIMSHUE HA CBOMCTBa
MeTauioB u cmiaBoB. CBoiicTBa auciokamui. Kpucrammmszanuss MeETauioB U CIUIABOB.
CamonpousBosibHas  Kpuctajummzanus. HecamonpousBoibHas — Kpuctauuzaius. AMopdHbIe
Marepuanbl. Hanomartepuanibl.  AlioTponuyeckue — mpeBpaiieHuss  MmetamwioB.  Ctpykrypa
HEMETAJUNIMYECKUX MarepuayioB. CTpOEHUE MOJMMEPOB, CTEKJA, kKepamMuku. CBOWCTBA MaTepUaJIOB.
[Tokazarenu cBoiicTB. Knaccudukanus cBoiicTB. MexaHudeckne, (U3NUECKUE, XUMHUYECKHE,
JKCIUTyaTallMOHHbIE W TEXHOJIOTMYECKHME  CBOMCTBa MarepuayoB. llokazarennm MexaHMYECKHX
CBOWCTB, OIpeAeNsieMble TPU CTATUYECKUX HCIBITAHUSAX HA PACTSHKEHHE U W3TH0. MeTomabl
omnpeneneHus TBEpPAOCTH MarepuayoB. [lokazarenm MeXaHMYECKHX CBOWCTB, OIpEAENsieMble MpPH
JUHAMUYECKUX U LHMKIMYECKUX HCMBITaHUAX. DU3MKO-XMMHUYECKHE OCHOBBI MAaTE€pUAJIOBEACHHUS.
OCHOBBI TEOpPUU CILIABOB. J{MarpaMMbl COCTOSHUS CIUIABOB. TepMHHBI U onpeaeneHusd. uarpaMmmbl
— «cocCTaB-CBOMCTBO». Da30BbIl COCTaB CIJIaBOB. 3aBUCHUMOCTb MEXAY CBOMCTBAMHU CIUIABOB M
tunom auarpammel coctostHus. [Ipasuno H.C. Kypnakosa.

Pa3nes 2. Meraninveckue MaTepuaJibl

Kenezo m cmnaBel Ha ero ocHoBe. Ctanum M 4yryHbl. JKene30yriepoaucCThie CIUIaBBI.
CTpyKTyphl CIUIaBOB JK€NE30-yriaepo. JluarpaMMbl COCTOSIHHSI KeJIe30-LeMEHTUT. KOMIOHEHTHI,
(a3bl U CTPYKTYpHBIE COCTABISIONINE CTallel U OebIX 4yryHOB. KOHCTPYKIIMOHHbBIE METaITHYECKHE
MaTepuaibl. YTISpOAUCTHIC U JTETUPOBaHHbBIE cTanu. Knaccudukaius cranei, onpeaeneHue moHsITUS
KadecTBa cTainu (TpeOdoBaHUsI K KadecTBY). BnusHue yriepoga W MOCTOSHHBIX (TEXHOJIOTHYECKHUX )
npuMecell Ha KadyecTBO CTald, METOJbl YJIYUYIIEHUSI KauecTBa CTaldu (MOBBIINICHHE €€
KOHCTPYKLUMOHHONW TMPOYHOCTH). BiusHHE JEeTUpyIoluX »JIEMEHTOB Ha CBOWCTBAa CTallu.
Koucrpykuuonnsie cramu. WHcTpyMeHTanbHble cranu. Kiaccudukarus YIJIEPOJIUCTBIX U
JIETUPOBAHHBIX cTasiel. MapkupoBka ctaneii UyryHsl v TBep/ble ciuiaBbl. CBOMCTBA U Ha3HAYCHHUE
gyyryHa. [Iponecc rpadpuruzammu. YyryHsl cepble, Oelble, KOBKHE, BHICOKOIIPOYHBIC, MX CBOWCTBA,
00J1acTh IPUMEHEHHUs, MapKupoBKa. Tepmudeckas oOpaboTrka. Teopuss M mpakTHKa TEPMHUYECKON U
XUMHUKO-TePMHUYECKOi 00pabOTKH METAIIOB | CIUIaBOB. [Ipupoaa, MEXaHU3M U yCIIOBUS MIPOTEKAHUS
CTPYKTYPHBIX TpeBpalnieHuid B ctaiu. Bunmbl Tepmudeckoir oopadotku cramu: orxur [ u Il pona,
MOJIHBIN Y HETIOJIHBIM OTXKUT, HOpMaJIU3allusl, 3aKaJika, OTIYCK. 3aKaJIMBAEMOCTh M MPOKAIUBAEMOCTb
craneil. Bnusiaue Tepmudeckoit 00pabOTKM Ha MEXaHWYECKHE CBOWMCTBA CTaH. DU3NYECKHE OCHOBBI
XHUMHUKO-TepMHUecKoi 00padoTku. (uddy3rnoHHOe HachIeHNe TOBEPXHOCTH CTAIM HEMETaJJIaMH.
Bunpl u cnocoOwl nieMeHtanuu. AszotupoBanue ctanu. uddys3umonnas meramnuzanus. MoHHas
XUMHKO-TepMHUEeCcKas oOpaboTrka. lIBeTHble MeTamasl W CIUIaBbl Ha MX ocHoBe. OOmas
XapaKTepUCTHKA U Kilaccu(uKalus MEIHbIX cIjiaBoB. JIaTyHU, OPOH3bI, METHO-HUKEIIEBbIE CIUIABBI.
OO0masi xapakTepHCTHKAa ATIOMUHHUEBBIX CIUIaBOB. [ledopMupyeMbie aTrOMUHUEBBIC CIUIABHI,
JUTEHbIE allfoMHHUEBbIE cIuiaBbl. OOIIas XapakTepucTUKa MarHUEBbIX CIUIaBoB. Jlepopmupyembie
MAarHueBbl€ CIUIaBbl. JIUTEHbIE MarHueBble CIUIaBbl. TUTaH W CIUIaBbl HA OCHOBE THUTaHa. BiusiHue
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JIETUPYIOIIMX 3JIEMEHTOB Ha CTPYKTYpPY U CBOMCTBA TUTAHOBBIX CIIAaBOB. bepHinii U crijiaBbl Ha €ro
ocHoBe. TyrorjiaBkue MeTasuibl ¥ CIUIaBbl HA UX OCHOBE.

Paznen 3. OcHOBBI KOPPO3UM MeTAJIOB. [IpHHUMIIBI 1 METOBI 3AUTHI OT KOPPO3UM.

OcHOBHBIE TIPUYUHBI KOppo3uu MetauioB. llokazatenu koppo3uu. Kiaccudukamms
KOPPO3UOHHBIX MPOILIECCOB. XUMHUECKasi Koppo3us. ['azoBas kopposus. Koppo3usi B JKHAKOCTAX —
HERJIEKTPOJINTaX. OJIEKTPOXUMHUYECKass Koppo3us. KuHETHKa 3IIEKTPOXMMUYECKOW KOPPO3HH.
Koppo3usi MeTayijioB B yCIOBUSX TEXHOJOTHYECKHX Cpell XMMHUYECKUX MpOu3BOACTB.IIpuHIMIBI U
METOJBl 3alIUThl OT Koppo3uu. Koppo3MOHHOCTOMKME METaNIMYECKME U HEMETaNINYeCKUe
MaTepuaibl. MeTonapl 3allUThl MallMH U allapaToB XUMHUYECKHX IPOU3BOJACTB OT KOPPO3HHU.
HNHrubutopsl Koppo3un. DIEKTPOXUMHUYECKAs 3aIIUTa. 3aITUTHBIE TTOKPBITHS.

Pasznen 4. Hemetasimueckue MaTepuabl

Marepuansl Ha OCHOBE BBICOKOMOJEKYJSPHBIX coeauHeHuid. CTpoeHue | CBOMCTBA
nojsuMepoB. TepMopeakTUBHbBIE U TEPMOIUTACTUYHBIE TToTUMepbl. CTpoeHHe U CBOMCTBA IIacTMAcC.
OCHOBHbBIE Pa3HOBHJHOCTH MPOMBIIICHHBIX TOJMMEPOB U IUIaCTMAacc. [ a30HaNoOIHEHHBIE
macTMacchl. OCOOEHHOCTH  CTPOCHHS, CBOWCTBA PE3WHOBBIX MarepuajoB. Pe3uHbl 00mIero
HA3HAYCHMsI, CICIUANBHBIE PE3MHBI M O0JIACTH MX NpUMEHeHUs. JlakokpacouyHble MaTepuaibl
(JIKM). OcnoBubie Buasl JIKM. Kpacku, iaku, rpyHTOBKa, mimatieBka. KepamMmuueckue Matepralibl.
KonctpykunoHHasi, MHCTpyMEHTajdbHas W TEXHUYecKas Kepamuka. Heopranumdeckoe CTEKIIO.
Knaccudukammsi crekon mo HazHauyeHWI0O W oOmactu npumeHeHus. Curamisl. ['padur. Acbecr.
CgoiicTBa u obnactu npumMeHeHusi. CMa304YHbIE Macia, IJIaCTUYECKHe CMa3KH, TBEPJbIe CMAa30YHbIC
MaTepuaibl. CMa304HO-OXJIAXKAAIONINE >KUIKOCTH. JlpeBecHble KOHCTPYKIIMOHHBIE MaTepualbl.
AHTU(DPUKIIMOHHBIE METAUTMYECKHE W  HEeMETaUIMYecKue Marepuaibl. KoMMIO3WIHMOHHBIC
marepuanbsl  (KM). OOmas XxapakTepucThKa KOMIIO3MITMOHHBIX —MaTepuaioB. JlucrepcHo-
ynpoueHHble KM, cnoucteie KM, Bonoknucteie KM. KomnosunnoHHblE MaTepuanbl Ha
MeTaUIMIYecKo W HemeTtayuindeckod ocHoBe. CAIl (crieueHHBIE aTIOMHHHUEBBIC TTOPOIIKH).
ApMuUpOBaHHBIE TOJIMMEpHbIE Marepuanbl. Kepamuueckue KOMMO3UIMOHHBIE  MaTepHUAIbI.
VYrnepoaHbie KOMIO3UIIMOHHbBIE MaTEPHAIIbI.

Pa3nes 5. JxoHOMHYecKH 000CHOBAHHBINI BbIOOpP MaTepHaJIoOB.

Bb160p KOHCTPYKIIMOHHBIX MAaTepuajoB [UIsi KOHKPETHOTO TEXHOJOTHYECKOro Ipoliecca.
Kputepun u anroputr™ BbIOOpa KOHCTPYKIITMOHHBIX MATEPUATOB. JKOJIOTHUECKAE U SKOHOMHUYECKUE
aCTeKThl MaTepUaJIOBEICHUS U 3aIUTHl MAaTEpUAJIOB OT KOPPO3UHU.

4. O0beM y4eOHOI U CIUIJINHBI

O0BEM OUCHUILINHEI
B ebHol pabo
ML YACOHOM pabOTH 3E Axanp. 4. Actp. 4.
OO01mas TpyJ0eMKOCTh JUCIIUTLTUHBI 3 108 81
KonTakTHasi padora - ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexum 0,88 32 24
[Tpaktuueckue 3anstus (I113) 0,44 16 12
JlaGopaTopHbie pabOThI - - -
CamocrosiTesibHas padora: 1,67 60 45
KoHTakTHast camocTosTenbHas paboTa 0,2 0.15
CamocTosTeTbHOE U3YUCHHE PA3/IeNIOB JUCITUTITMHBI 1,67 59.8 44 85
Bujx uTOroBoro KOHTpOJIs: 3auer

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUIJINHBI
«PDu3HyecKasi XMMHUsI OCHOBHBIX MPOLIECCOB B TEXHOJIOTHY HAHOMATEPHAJIOB)
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1. Heab AMCHUIUIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABIISIIOIIUX XOJAOM
XMMHUYECKOT0 IMpoIecca, MOKa3aTh OOJACTH NPHIOKEHUS ASTHX 3aKOHOB M HAyYUTh CTYACHTA
TPAMOTHO MPUMEHATH UX MPU PEUIEHUN KOHKPETHBIX TEOPETUUECKUX U MPAKTHYECKUX 3a]a4, IOHAThH
OCHOBHbIE KMHETHYECKNE 3aKOHOMEPHOCTH IPOTEKAaHUs XMMHMUYECKHX IMPOLIECCOB M POJIb KaTalaus3a
JUISl XUMUYECKOM TEXHOJIOTHH.

2. B pesyabTare n3y4eHus AMCUHUILIMHBI 00y4alOIIUICH JOJKEeH:

Obaaoams clenyomUMA KOMIETEHIIMSIMHI U HHANKATOPaAMH UX JOCTUKCHUS:

IIK-1.1; ITIK-5.2.

3namo:

— OTJIMYMUTETIbHBIE OCOOCHHOCTH B IOBEJACHHWU PACTBOPOB 3JEKTPOJIUTOB, CBS3aHHBIE C
IIPOXO0XKJICHUEM DJIEKTPUYECKOTO TOKA;

— TEOPHIO TAJIbBAHUYECKUX SIBJICHUM;

— TEOpUM KHUHETUKH, IIyTH TEOPETHYECKOTr0 pacyeTa CKOPOCTEH XHMHUYECKHUX pEakIuil Hu
OTrpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METO/OB;

— OCHOBBI TEOpUH (POTOXUMHUYECKHX U IIETIHBIX PEAKIUi, 0OCOOCHHOCTH X CTaIUIHOIO MPOTEKAHUS
Y YCIIOBUS OCYILIECTBIICHHUS;

— OCHOBHBIE YE€pTbl TOMOI'€HHOTO U N€TEPOr€HHOI0 KaTajln3a, MPUYUHBI YCKOPEHUS XUMHUYECKOTO
Ipolecca B IPUCYTCTBUU KaTaau3aTopa.

Ymemy:

— IDPUMEHATH KOHAYKTOMETPUYECKHME U TOTEHLIUOMETPUYECKHE H3MEPEHUS JUIsl ONpEIENICHUs
TEPMOJUHAMHUYECKUX (YHKIMH XMMHUYECKUX PEaKui, KOHCTAHThl IUCCOLUALINHU, TIPOU3BEICHUS
pactBopuMocTH, pH pacTBOpOB U T.A.

— TMPUMEHATh TEOPETUYECKHE 3HAHUS U HKCIEPUMEHTAIbHBIE METOJIbl UCCIEIOBAHUS (PU3NYECKOM
XUMUU JUIs1 PEIIEHUs] BOITPOCOB, BOSHUKAIOIINX ITPU U3YYEHUN KHHETUKN XUMHUECKUX PEaKIIUil;

— TMPOBOJWUTH AHAIM3 M KPUTUYECKH OLICHMBATh IIOJIYYEHHBIE SKCIEPUMEHTAJIBHBIEC JIaHHBIE,
000011aTh 1 Jes1aTh 0O0CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OMBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX JJEKTPOXUMHUYECKUX METOJIOB MCCIECIOBAHUSA ISl OIpPEACIICHUS
TEPMOJMHAMHYECKHUX XapaKTEPUCTUK DJIEKTPOIUTOB U XUMUYECKUX PEAKIUI;

— METOJaMHU OIIPENEICHMs MOPsIIKa U CKOPOCTU PEAKIIMH, YCTAHOBJICHUSI IUMUTUPYIOLIEH CTaauu U
MEXaHU3Ma U3y4aeMON XUMUYECKON PEAKIUU;

— HaBbIKAMH  COCTABJIEHUS  TajJbBAaHUYECKUX  DJEMEHTOB i LeJled  ONpelesIeHus
TEPMOJIMHAMUYECKUX XaPAKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIIEyEMOM PEAKIINU;

— 3HaHUSAMU OCHOBHBIX 3aKOHOB XUMHYECKOW KHHETHUKH, BIUSHUS Pa3IU4YHBIX (HAKTOPOB
(TemmepaTypbl, JaBIEHUS, KaTaIM3aTopa) Ha CKOPOCTh XUMUYECKON PeaKIIHH.

3. KpaTkoe coaep:xanue TUCUHUIIHHBI

Pasnea 1. PacTBopBbI 3JIeKTPOJIMTOB

1.1 PacTBOpBI 2JIEKTPOJIMTOB B CTATHYECKUX YCIOBUAX

TepMonrHaMHUYECKOE ONMUCAHUE CBOWCTB pAcTBOPOB JJIEKTPOJIUTOB. AKTHBHOCTH U
KO2(PUITMEHTH aKTUBHOCTH JJICKTPOJIMTAa U MOHOB B PAacTBOPE, CpEAHUE MOHHBIC KOAI(PPHUITUEHTHI
aKTUBHOCTH. CBsI3b aKTUBHOCTHU 3JIEKTPOJINTA CO CPEAHEW MOHHOW aKTMBHOCTBIO M KOHIEHTpaLUen
3JIEKTPOJIUTA. Nonnas cuna pactBopa. IlpaBwio wuoHHOM cuibl. OCHOBHBIE MOJIOKEHHUS
AIIEKTPOCTATUYECKON TEOPUH CUIIBHBIX eKTponuToB Jlebas-Xrokkens. [Ipenensubiii 3akon [lebas-
XIOKKeNsl, BTOpOE U TpPeTbe TMNPUONMKEHHs TeopuH, Tpaduueckoe MpeAcTaBiIeHHe 3THUX
3aBUCUMOCTEH.

1.2 PacTBOpPBI 37EKTPOJIUTOB B IMHAMUYECKUX YCIOBUSAX

IIpoBonHuku anexrpudeckoro toka I m II poma, MOHHAs M 3JIEKTpPOHHAs IIPOBOJUMOCTD.
VenbHas, MOJISIpHAs U SKBUBAJEHTHAs JIEKTPUUYECKUE IPOBOJUMOCTH, B3aUMOCBSI3b MEXYy HUMH.
3aBUCHUMOCTb YAEJIBHOM M MOJISIPHOW DJJIEKTPUYECKOH IPOBOAMMOCTEM OT KOHLEHTpALUH,
TEMIEpaTypbl M HpuUpolbsl pacTBoputens. CKOpOCTb M TMOJABMKHOCTH (a0CONIIOTHAs CKOPOCTh
JIBIKEHUS) MOHOB. 3aKOH HE3aBHUCUMOTO JBWXKEHUs HOHOB (3akoH Kounbpaymia). IlpenenbHbie
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MOJISIPHBIE AJIEKTPONPOBOIHOCTH MOHOB. DCTa(ETHBIN MEXaHU3M IMEepeHOca AIEKTPUYeCTBa HOHAMU
TUAPOKCOHUSI M THApPOKcUia. Yucna mnepeHoca MOHOB. DJIEKTPONPOBOJHOCTh PACTBOPOB CUIIBHBIX
JJIEKTPOJIUTOB, YpaBHEHHE KOpHS KBaapatHoro (ypaBHenue Kombpaymia). [Ipumenenue Tteopuu
CHJIBHBIX AJIEKTPOJIMTOB JIsi OOBSCHEHUS 3JEKTPO(POPETUUECKOTO U peNaKCalMoHHOTO 3((eKToB
CHIDKEHHUS SJIEKTPONPOBOJHOCTH. BiusHME MOjieil BBICOKOW HANpPsHKEHHOCTH M BBICOKOM YacTOTHI
NEePEMEHHOTO0  TOKa  HAa  BJIEKTPONPOBOAHOCTb  PAcTBOPOB. Meroauku ~ u3MepeHus
3JEKTPONPOBOAHOCTH. KOHAYKTOMETpUUECKOE OIPEECICHUE CTENEHW M KOHCTAHTBI JAMCCOLUALMH
CMalbIX JJNEKTPOJIMTOB, TEIUIOTHI, JHTPONMH U OHHeprum [ ubbca mporecca TUCCOLMALNH,
PacTBOPUMOCTH MAJIOPACTBOPUMBIX COEIMHEHUI.

Pa3znen 2. DaekTpoxumMmuyeckue cHCTeMbI (1eIn)

2.1 SAC u 351eKTpOAHBIE TOTEHIIUAIIBI

DNEeKTPOXUMHUYECKUE CHUCTeMbl (1ienH). BO3HMKHOBEHHE CKayka MOTEHI[Mala Ha TpaHUIE
pazaena npoBoaHUKOB I u Il poxa. JIBOIHOM 3IEKTPUYECKUM CIONU. DIEKTPOXUMHUUECKUNA MOTEHIMA,
rayibBaHu-moTeHnuan. OOpaTuMple JIEKTPOIBI M 00PATUMBIE JIEKTPOXUMHUIECKHE TIeTTH (3JIEMEHTHI).
ONEKTPOABMKYILAsl CHla TalbBAaHUYECKOIO DJIEMEHTA, YCIOBHBIM JJIEKTPOAHBIM IMOTEHIHA
(motenmman B BogopomHoi mikane). Cs3p JJIC ranpBaHMYECKOHW IEMU C  DIICKTPOIHBIMH
noteHuuanamu. [IpaBuiio 3HakoB 3/IC U 3JI€KTPOAHBIX MOTEHIHANOB. TepMOoIUHAMUYECKasi TEOPUs
raJlbBAaHWYECKUX sIBIICHUN. BpIBoJ M aHanu3 ypaBHeHus HepHcra, Belpakarolero 3aBucuMocts J1C
rajqbBaHUYECKOIO 3JIEMEHTAa OT AKTUBHOCTEW KOMIIOHEHTOB JJIEKTPOJHOW pEakUHUH. Y paBHEHHE
I'u60ca-T'enpMronpia st 3MEKTPOXUMHUYECKHX CHUCTEM. 3aBUcHUMOCTh JJIC rampBaHHYECKOTO
3JeMeHTa OT TemmepaTyphl. Knaccudukamus 3aeKTpOIOB: AJEKTPOAbI MEPBOTO U BTOPOTO PoOJa,
ra3oBbl€, OKHCJIHMTEIbHO-BOCCTAHOBUTEIbHBIE. YpaBHeHHEe HepHcTa ns moTeHIMansa 3JEKTPOIOB
BCEX BUJIOB.

2.2. N'anbBaHUYECKHUE DIIEMEHTHI

Tunsl raJbBaHUYECKUX 3JIEMEHTOB: XMMHUYECKHE, KOHILIEHTPAllMOHHBIE, C IEpEeHOCcCOM, 0Oe3
nepenoca. JuQ¢dy3uoHHBI MOTEHIMAN, MEXaHU3M BO3HUKHOBEHHUS M METOJBI €r0 yCTpaHCHHS
(cBeneHMs K MUHUMaNIbHOUM BenuuuHe). MeTtoauka uaMmepenus 3J1C u 37eKTpOAHBIX MOTSHITHAIOB.
[IpuMeHeHre MOTEeHIUOMETPHUH JJIsl ONIPEAETICHUS TEPMOAMHAMUYECKUX XaAPAKTEPUCTUK XUMUUYECKUX
peaKIui, NPOTEKAIINX B raJlbBAHUYECKON LEMH, KOHCTAHT XUMUYECKOTI'O PABHOBECHUS, aKTUBHOCTEMN
U Kod()PHUIMEHTOB aKTHBHOCTH SJEKTPOJIUTOB, pH pacTBOpOB, MPOU3BEACHUS PACTBOPUMOCTHU
MaJIOpacTBOPUMBIX COEAMHEHUN. XUMUYECKHE UCTOYHUKH TOKA.

Pa3zpnen 3. Xumuueckass KHHETHKA

3.1. ®opmanbHast KHHETHUKA

TepMmoguHaMuueckasi BO3MOXKHOCTb MpoIlecca M €ro mnpakTudeckas (KUHETHYecKas)
oCyImecTBUMOCTh. [Ipeamer u 3agaunm XxumMudeckod KUHETHKU. OCHOBHBIE TOHATHSA (hopMaIbHOM
KUHETHKH: CKOPOCTh XHMHYECKOH pEaKIMH, MOJEKYJISPHOCTb, YacTHBIM M OOMIUIl MOPSIOK.
OCHOBHOM TMOCTYJIAT XUMHUYECKOM KHHETHKH, KHHETHYECKOE YPAaBHEHHE CKOPOCTH PEaKIHH.
Koncranta ckopocTd XWMHUYECKOW pEaKIUU, Pa3MEPHOCTb KOHCTAHThI CKOPOCTU. MeTo/sl
onpezeNieHusl CKopocTel XuMuueckux peakuuid. [IpocTeie (smeMeHTapHbIle) U CIOXKHBIE pPEaKIUu.
Kunetnka mpocThiXx W (OpPMANBHO MPOCTHIX OJHOCTOPOHHMX TOMOTEHHBIX peakiuil. Peakuuun
MEPBOTO, BTOPOTO M TPETHETO nopsinkoB. JluddepennuansHas uW  WHTErpaibHas (OpPMBbI
KMHETUYECKUX YpaBHEHUM, KHUHETUYECKHE KpuBble. JIMHEWHOE NpeICcTaBleHnEe KUHETUYECKHUX
KPUBBIX [UISl pEeaKklUil pa3audHbIX MOPSAAKOB. Bpems mnomynpeBpamieHusi. Peakunu HyJeBOro
nopsinka. Meron wu30ObiTka (m3omsauuu) OcTBalbAa ONPENETICHHUS YACTHBIX MOPSIKOB 10
COOTBETCTBYIOIIEMY peareHTy. JuddepeHnuanbuble W HHTErpaibHbIE METOJbI ONpeAeTIeHUS
nopsiika peakuuu. Paszinuue KOHLEHTPALMOHHOTO M BPEMEHHOTO MOPSAKOB. CIOXKHBIE pEaKlUH.
[TpyHIMIT HE3aBUCHUMOTO NPOTEKaHUsl AJIEMEHTapHbIX peakiuil. OOpaTuMble W MapajsiesbHbIe
peakuuu miepBoro mnopsaka. JuddepeHnuanbHble ypaBHEHHUS, OMUCHIBAIOIINE CKOPOCTH OSTHX
peakuui, ux MHTerpupoBaHue. KuHeTnueckne KpuBbIE Ui KaXJAOrO0 U3 PEarupyrolux BEHIECTB.
[MocnenoBarenpHbie peakuuu 1-ro  mopsiaka. Cuctema nuddepeHIUaNbHBIX — YPaBHEHHIA,
ONMCHIBAIOLIMX KUHETUKY MOCIEN0BATENbHBIX peakiuii. Kunetnueckne ypaBHEHUS] 1 KHHETUYECKUE
KpUBBIE [UJII BCEX YYaCTHUKOB peakiuuu. Bpemss H0CTHXEHUsS MaKCUMaJIbHOW KOHIICHTPALUU
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MIPOMEXKYTOUYHOTO BEILIECTBA. 3aBHUCHUMOCTh MAaKCHUMAaJbHOM KOHIIEHTPAMM MPOMEXKYTOUHOTO
BEILECTBA OT COOTHOUIECHUSI KOHCTAHT CKOPOCTEH OTIENBbHBIX CTAUN MOCIEI0BATEIHLHON pEakluu.
[IpyHIMO JUMUTUPYIOUIEH CTaAuU TMOCIEIOBATEIbHON XUMHYECKOW peakuuu. CTalnuoHapHbBIN
peXuM TPOTEKaHUsl MOCIEAOBATENbHBIX peakuuil. MeToJ KBa3HCTAllMOHAPHBIX KOHIEHTpaIuH,
o0nacTb nmpuMeHeHus. BrnusHue TtemmnepaTypbl Ha CKOPOCTh XHUMUYECKOM peaklny, MPUOINKEHHOE
npaBwio Bant-T'odda. YpaBuenne Appenuyca B auddepeHunanbHON U MHTErpaibHONW (hopme.
OddexTuBHas -HHEprus AaKTHUBAUMM U MPEIIKCIOHEHIMAIbHBIM MHOXXHUTEIb, METOAbI HX
ONpEJIETICHUS U3 SKCIIEPUMEHTAIbHBIX JTAHHBIX.

3.2. Teopuu XuMHUYECKON KUHETUKH.

Teopuss axtuBHbIX (OmHapHBIX) coynapenuii (TAC). CkopocTh peakuuu Kak YHCIIO
CTOJIKHOBEHUI aKTUBHBIX MOJIEKYJ B €IMHHUIly BpeMeHHU. KOHCTaHTa CKOpPOCTH OUMOJIEKYJISIPHOMN
peakiuu. Ou3nyueckuii CMbICT MPEIIKCIOHEHIIMATIBHOTO MHOXKHUTENS U SHEPTUU aKTUBAILMU B PaMKax
TEOpPHHM aKTHBHBIX coynapeHuii.  Crepudeckuil ¢dakTop, HEOOXOAMMOCTh €ro BBEICHHS B
KMHETUYECKOE ypaBHEHUE peakiuu. J[oCTOMHCTBAa M HENOCTATKU TEOPUM AKTHBHBIX COYIAapEeHHM.
MexaHnu3M MOHOMOJEKYJSIPHBIX Ta3oBeiX peakuuii B pamkax TAC, cxema JluHmemana.
HcronkoBaHue mNpUYMH WM3MEHEHUSI TOpSJIKA MOHOMOJEKYJSIPHOM peakuuu Mpu H3MEHEHUU
JTABJICHUS.

Teopuss mepexomgHoro cocrosHus (akTuBuUpoBanHoro kommiekca) (TIIC wmm TAK).
OcHoBuble monoxkeHusi TIIC, kuHeTHueckas cxema peakiuuud. [loBEpXHOCTh MOTEHIIMATIBLHON
SHEPTrUM, KOOpAMHATA PEAKIMHU, MYTh pPEaKIUU. AKTUBUPOBAHHBIK KOMIUIEKC M €ro CBOMCTBA,

UCTUHHAsE dSHeprus axkTuBanuu. CKOpPOCTh peakIMH — CKOPOCTh pachaja aKTUBHPOBAHHOTO
KOMIUIEKCa (cxkopocTb ero IIPOXOKICHUS yepes MOTEHIIUAJIbHBIN 6apnbep).
KBasurepmogmnamuyeckass ¢opma ypaBHenuss TIIC, oHTambnmust W DHTPOINHUS aKTHBAIIWH,
TPAaHCMHUCCUOHHBIN  Ko3pduument. CBA3b  DHTANBNMM  aKTHUBAMU  C 3 PEKTUBHON

(3KCTIEPUMEHTATBHON) SHEPTHEH aKTUBAIINH.

3.3. ®OTOXMMHUYECKHUE U LIEMTHBIE pEAKIIUU

@DOTOXMMUYECKUE PEaKIUH, IMEepBUYHbIE M BTOPUYHbIE (HOTOXMMHUYECKHE MPOIIECCHI.
dotoaucconuanus u portonus. Potopusnueckue (Ae3aKTUBALMOHHBIC) MPOLECCH MPU MOTIIOMEHUH
n3nydeHus. 3akoHbel dotoxumuu: ['porryca-/penepa m DiHmreiina-1lItapka. KBaHTOBBIN BBIXO.
Kunernka  mporeccoB, NPOMCXOIAIIMX € ydacTHeM  (POTOBO30YXKAEHHBIX  MOJIEKYIL
Cencubumuzaropsl, CeHcubminzupoBaHHble (oTOXUMHUEcCKHe peakiuuu. OCHOBHbBIE PA3IUYHUSL
peakuii ¢ GOTOXMMHUYECKUM M TEPMHUYECKUM HHUIMHpOBaHHEM. DOTOXMMHMYECKHE MHPOIECCHl B
atMocdepe, poTocuHTe3.

[enuble peakuuu. Ilpumepbl peakuuii, MNPOTEKAOIIMX [0 LEMNHOMY MEXaHU3MY.
Oco0eHHOCTH M OCHOBHBIE CTAJMH LEMHBIX peakiuil. MexaHn3Mbl 3ap0oXKJIeHUs], Pa3BUTHUS U 0OpbIBa
neneil. JInHEHHBIN 1 KBapaTUUHbIN OOpBIB Lienei. 3BeHO IenH, AMuHa nend. Hepa3BeTBieHHbIE U
pa3BeTBICHHbIE LieNHbIe peakuuu. KuHeTuka Hepa3BETBIEHHBIX ULENMHBIX peakuuil. Craguu
pa3BeTBIICHHOW IIeMHOM peakuuu. BeposTHocTs 00ppIBa M pa3BeTBICHHS IenH. Pa3ButHe
Pa3BETBIEHHBIX LIETIHBIX PEAKI[MI BO BPEMEHH, CTAlMOHAPHBIM U HECTALIMOHAPHBIN PEKUMBI TEUEHUS
peakuuu. llpenenbHble sBIEHUS B PA3BETBIEHHBIX peakUusAx. HWKHHI M BEpXHUN IIPEHEIb
BOCIJIaMeHEeHU s (B3pbIBa) IleMHON peakiuu. [lomyocTpoB BociaMeHeHusl.

Pa3nea 4. Kataaus

['oMoreHHslii W TreTEepOreHHbI Kataiu3. ABTOKaTain3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTHYECKUX peakiuil. BnusHue kaTann3aropa Ha TEPMOJAMHAMUYECKHME M KHHETUYECKHE
XapaKTEePUCTUKU XUMHUYECKHX peakiuid. CeleKTUBHOCTh ACHCTBUS Katanuzaropa. Katanutuueckas
AKTHUBHOCTb, yJIeJIbHAsl KATAIMTUYECKAsl aKTUBHOCTb. ['oMoreHHbIl Katanu3. CIUTHBINA U pa3eiabHbIH
MEXaHU3Mbl KaTaTUTUYECKUX PEAKLMM, YIHEPreTUYECKUE NUarpaMMbl B3aUMOJIECHCTBUS PEAr€HTOB C
KatanmzaropoM. O0muii 1 cneunpuyeckuii KUCIOTHO-OCHOBHBIN KaTann3. D(PQeKTUuBHAs KOHCTAHTA
CKOPOCTH PpEAKLUWH, KaTaIM3UPYEMOW BEHIECTBAMHU C KHCJIOTHO-OCHOBHBIMM  CBOMCTBAaMH.
Karanutnueckne KOHCTaHTBI CKOpPOCTH peakuuu. ['ereporeHHsli katanu3. CKOpOCTb I'eT€pOreHHO-
KaTaIUTUYECKON  peakiuu. Tumbl TEeTEepOreHHBIX  KaTajdu3aToOpoOB. 3aKOH  JIEWCTBYIOIIUX
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MMOBEPXHOCTEH.
KaTAIMTUYECKUX PEaKIUi, He TMMUTHPYeMbIX auddy3ueil. OTpaBieHne KaTaau3aTOPOB.

Pons  amcopbrum B

4. O0beM yueOHOW JUCUMIIJIMHBI

TeTepOreHHOM

mporecce.

Kunertnka

reTepOTreHHO-

Bun yueGHOM paboThI 3E Akan. 4. Actp. u.
OO0mast TpyA0eMKOCTh TUCIUTUIHHBI 5,0 180 135
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHUS 1,78 64 48
Jlexun 0,89 32 24
[Tpaktuueckue 3ausarus (I113) 0,89 32 24
Jlabopartopusie paboTs (JIP) - - -
CamocrosiTeibHas padora 2,22 80 60
KonrtakTHas camocTosiTenpHas pabora - -

2,22

CaMocCTOsITEIbHOE U3YUEHUE PA3/AEJIOB IUCHUIIIMHbI 80 60
Buabl KOHTpOJISA:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeXyTOUYHAsl aTTECTaIHs 1 0,4 0,3
IToaroToBka K AK3aMeHYy 35,6 26,7
Bua HTOroBOro KOHTpOJIS: IK3aMeH

AHHOTauA padoyeil MPOrpaMMbl JUCHUNIMHBI
«KoMno3uuuoHHble MaTepuaIbb)

1 Heab AMCHUNIIMHBI — O3HAaKOMHUTH CTYACHTOB C OCHOBHBIMHU THIIAMHU COBPEMEHHBIX
KOMIIO3UIIMOHHBIX MaTepuaioB, UX (U3UKO-XUMHUUYECKHMMH CBONCTBAMH M METOJIaMU TMOJYy4YeHUS,
MOKa3aTh NEPCICKTUBHBIC HAMIPABICHUS PA3BUTHS KOMITO3ULIMOHHBIX MATEPUAJIOB.

2 B pe3yabTare m3ydyeHUs TMCHUIJIMHBI 00y4aOIIMIACA MO MporpamMMe 0akajaBpuara
JTOJIKEH:

Obnaoamye cnenyomUMUA KOMIETESHIMSIMU U UHIUKATOPAMU UX JOCTUKEHUS:

IK-1.1; T1IK-1.2; TIK-1.3

3nameo:

— OCHOBHBIE THUITbI KOMIIO3UIIMOHHBIX MaTEpUAJIOB;

— (pU3UKO-XUMUYECKHE OCHOBBI CO3/1aHUS KOMITO3UIITMOHHBIX MaTEPHAJIOB;

— OCHOBHBIE XapaKTEPUCTUKH M CBOMCTBAa KOMIO3ZMIIMOHHBIX MAaTepUaioB PazIUYHOIO
Ha3HAYCHMUS;

Ymemn:

— BBIOMPATh KOMIIO3UIIMOHHBIE MAaTEPHAIIBI TSI KOHKPETHBIX IIEJIeH;

Braoemy:

— HaBBIKAMH aHAJIM3a HAYYHO-TEXHUYECKOW JHTEpaTypsl B 00JaCTH KOMIO3UIIMOHHBIX
MaTepuasos;

— METOJlaMU MPEACTABICHUS JINTEPATYPHBIX U IKCIIEPUMEHTAIbHBIX CBEJICHUN O CBOMCTBAX,
MeTOoJaxX MOJYUYeHHS U 00JIacTAX MPUMEHEHHUs HAHOMAaTepUaioB U HAHOCTPYKTYpP B BUJE pedepaTos,
OTYETOB, JOKJIA/IOB U MPE3CHTALINM.

3. KpaTkoe coaep:xanue TUCHUIIHHBI

Pasnen 1. OcHOBBI KOMIIO3MIIMOHHBIX MAaTEPHATIOB

BBenenne, OCHOBHBbIE oOmpeaeleHHs, KpPaTKasi XapaKTePUCTHKAa KOMIO3MIMOHHBIX
MaTtepuanoB. OCHOBHbIE ompeneicHus. TUNBl CBS3W Ha TpaHulle pasmena ¢das. Llenm co3manus
KOMIO3UTOB. McTopusi KOMNO3MIMOHHBIX MarepuanoB. Kiaccuduxamus KOMIO3UIIMOHHBIX
MaTepuajoB IO MaTepUay KOMIIO3HIIMH, TUIY apMaTypbl €€ OpPHEHTallUH, CIOCO0y MOTydeHHs
KOMIIO3UIIMM W M3AENUN M3 HUX. THUIBI CTPYKTYp KOMIO3UTOB. J[OCTOMHCTBA M HEAOCTaTKU
KOMITO3UIIMOHHBIX MaTEPHUAJIOB.
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JucnepcHo-ynpoYHeHHbIe KOMIIO3M LI OHHBbIE MaTepHAJIBI. Knaccudukanus
KOMITO3UIIMOHHBIX MAaTEpPHANIOB MO CTPYKTYpPHOMY IMpu3HaKy. OCHOBHBIE TpYyNIbl JIUCIEPCHO-
YIPOYHEHHBIX KOMITO3MIIMOHHBIX MaTepualoB. TEeXHOJIOrus MOJIy4EHHUS IUCIEPCHO-YIPOUYHEHHBIX
KOMITO3UIIMOHHBIX MaTEPHUAJIOB.

BoJsiokHHMCTBIE M CJIOHMCTbIe  KOMIIO3MLMOHHBIE  MaTepHaybl.  BoslokHHCTBIE
KOMIIO3UIIMOHHBIE ~ MaTepuanbl, uX kinaccudukanus. OCHOBBI TOPMOXKEHHUS  pa3pylICHUS
BOJIOKHUCTBIX KOMIIO3UIIMOHHBIX MaTepHaoB. MeToIbl TOJy4YeHHs] BOJIOKOH W HUTEBHJIHBIX
KpuctaymoB. Knaccudukaiuss HUTEBUIHBIX KpPUCTALIOB MO pa3dmepam. Co3gaHuWe TOKPHITHS Ha
MIOBEPXHOCTU W OPHUEHTHUPOBAHWE HUTEBUJHBIX KPHUCTAJIIOB. Croucteie KOMIO3ULIMOHHBIE
Marepuanbl. OU3NUYECKHE OCHOBBI TOPMOXXEHHSI PpPa3pyILIEHUS B CIOUCTBIX KOMITO3ULIMOHHBIX
MaTepuanax, OCHOBHbIE MeXaHU3MBI. [lomyyeHne cloncThIX KOMIO3UIMOHHBIX MAaTEPUAIIOB.

KoMno3nunonHble MaTtepuaibl HA MeTAJIMYECKOl OCHoBe. Vcropus meTtaisioBeaeHUs
Meramibl, UX CTpPOEHHE, KpUCTauIM3auusa. TUIbl KpUCTAUIMYECKUX pemeTok. KommnosunmoHHble
MaTepHajbl C METAJUIMYECKOW MaTpHlel, Kiaccuukanus, NpuUMeHeHue. MeToabl MoydeHHs
METaJUIOKOMIIO3UTOB.  BOJOKHUCTBIE  METAJNIMYECKHE  KOMIIO3MIIMOHHBIE  MaTepuajbl, MX
XapaKTepUCTHKA, CBONCTBA M METONAbI TmonydeHus. OOJacTM TPUMEHEHHUS BOJOKHUCTBIX
METaJUIMYECKNX KOMITO3ULIMOHHBIX MaTepuaoB. CBOMCTBA U METO/ABI MMOJYyYEHHUsI NICEBIOCIUIABOB Ha
OCHOBE eje3a. OBTEKTHYECKHE KOMIIO3ULIMOHHBIE MaTepuaibl. JlHUCHepCHO-yNpOYHEHHBIE
KOMIIO3UIIMOHHbIE MaTepuajbl Ha OCHOBE AalIOMUHHUS (CIIEYEHHbIE aJIOMUHUEBBIE MOPOILKH).
JlucriepcHO-yIIPOYHEHHBIE KOMITO3UIIMOHHBIE MaTepUANIbl Ha OCHOBE OCpWILTUS, MarHus, HHUKEI,
KoOasbTa.

Pa3znen 2. Tunbl KOMIO3MIMOHHBIX MATEPHUAJIOB M 00JIaCTH UX PUMEHEHHUS

Kepamnueckne kommno3uuuoHHble Matepuanbl. Kiaccubukanuss u  nOpUMEHEHUE
KepaMuKu. TyromiaBKue COCIUHEHHS MepPEeXOMHbIX MerauioB. Kiaccupukamus mo XUMHUYECKOMY
coctaBy. OKCUABI aTIOMHUHUS, LIUPKOHHUS, TBOMHBIE COCIUHEHUS W TBEPABI PACTBOPBI B CHUCTEMaX.
Tpoiinbie coenuHenusi. beckucnoTHble TyromnaBkue coeauHeHus. Cuanonsl. TexHomorus
MOJIyYEHUsI KEepaMHUYECKUX MartepuanoB. [Ipomecchl mMomydeHuss TOHKOJUCIIEPCHBIX IOPOIIKOB.
[Iporecchl nonyyeHus: BOJOKOH U HUTEBUIHBIX KPUCTAJIIOB.

Yriepoa-yriiepoiHble KOMIO3MIHOHHBbIE MaTepuajbl. AJUIOTPONHbIE MOAUPUKALNN
yraepoaa. Kimaccubukanus yriepoaHsix wMaTepuanoB. (OCOOEHHOCTH, apMHPYIOIIHE KapKachl
YIJIEPOJI-yTIEPOJHBIX KOMIIO3MIIMOHHBIX MarepuanoB. (CBONCTBA, CMAauMBA€MOCThb YTJIEPOJHBIX
MarepuanoB. TEXHOJOTHUsS TMOJYyYEHUS YIJIEPOA-YIJIEPOJHBIX KOMIO3UIMOHHBIX MaTEpHaNIOB.
Matpuupl  yraepoA-yriaepoAHbIX KOMIIO3WIIMOHHBIX MaTepuanoB. TpeOoBaHHA K MOKPHITHUSIM
YIJIEPOI-yTIAEPOHBIX KOMIIO3UIIMOHHBIX MaTepuanoB. TpemuHocTonKkocTh. [Ipumenenue yriaepoa-
YIJIEPOIHBIX KOMIIO3UIIMOHHBIX MaT€pHaOB.

IHomumepHble KOMINO3MUMOHHBbIE MaTepuabl. HamomHuTenn  KOMIO3UMIMOHHBIX
MmaTepuainoB. Hamoiauutenu st HaHOKOoMIIo3uToB. Kiaccudukaius noarMMepHbIX KOMIIO3UIIMOHHbBIE
MarepuanioB. MexaHu3M  B3aUMOJEHUCTBHUS ~KOMIIOHEHTOB  IOJMMEPHBIX  KOMITO3ULIMOHHBIX
maTepuainoB. Kpurnueckas juinHa BOJIOKOH. ['MOpUaHbIE U rpalieHTHbIE apMUPOBAHHBIE MJIACTHKYU C
peryJiupyeMbIMU MEXaHHMYECKUMHU CBOMCTBaAMU. MaTpHIlbl MOJUMEPHBIX KOMIIO3UIIMOHHBIX
matepuaioB. Cwmomnbl. Tumbl HeHachILIEHHBIX MONUA(UPHBIX cMoil. [lomydyeHne mMOMMMEpPHBIX
KOMIIO3UTOB. [lonmmepHble HAaHOKOMIIO3UTHI Ha OCHOBE OpraHOriauH. OTHECTOMKHE MOJUMEpHBIC
HAaHOKOMITO3UTBI. MeTOobl MOBBIIEHUS OrHECTOMKOCTH. HaHOMeTamubl Kak aHTUIIMPEHBI.
Komno3uTel Ha 0CHOBE HAHOBOJIOKOH.

Hanoxomno3utsl. [lonsitue Tepmuna «HaHokomno3ut». Kinaccuduxaiuss HaHOKOMIIO3UTOB.
CoBpeMEHHBI PHIHOK HAHOKOMIO3UTOB. BUIbI KepaMUUeCKHX KOMIIO3UTOB, UX cocTaB. KepmeTsl.
Kepamnueckne HAaHOKOMMO3UTHI, UX BHIABL. [IpuMeHeHMe HaHOKOMIIO3UTOB. HaHOMOKpBITHA.
I'ubpuanbie opraHo-HeopraHudeckue KoMmno3uthl. Camoounmaronuiicss 6eton. HamomHurenu amns
HAaHOKOMITO3UTOB (yriepojHbie HaHOTPYOku). KoMmmo3utsl Ha OCHOBE HaHOBOJIOKOH. OOmactu
MPUMEHEHUS HAHOBOJOKOH. [loilydeHne moJMMepHbIX HAHOKOMMO3UTOB. CIIOMCTHIE CHIIMKATHI —
TJIMHUCTBIE MHUHEpabl. «MHTemIeKkTyanpHbpIe) MNOJMMEpHbIE KOMIIO3UTHI. [lokapHas omacHOCTB
MOJIUMEPOB. MeXaHU3Mbl CHIDKCHHMSI TOPIOYECTH TMOJUMEpHBIX MaTtepuanoB. I[IpomsBoactBo
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3ameuTened  ropeHus. OrHecTOMKME CBOWCTBA HAHOKOMIIO3UTOB Ha OCHOBE  CIIOMCTBIX
COCIUHECHUN.
4. O0beM y4eOHOI TUCUMIIIIMHBI

O0BbeM THCHHUTIIHHBI
Buna yueOHoi# padoThI Axax. | Acip.
3E
q, q,
O01masi Tpy10eMKOCTh JUCUMIIIIHHBI 3,0 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS 0,89 32 24
B TOM 4HcJie B (popMe NPAKTHYECKOH MOATOTOBKH - - -
Jlexium 0,45 16 12
B TOM 4Hclie B hOpMe MPAKTHUECKON OJTOTOBKU - - -
[Tpaktuueckue 3ausatus (113) 0,45 16 12
B TOM 4Hclie B hOpMe MPAKTHUECKON OJTOTOBKU - - -
JlaGopaTtopusie paboTs (JIP) - - -
B TOM 4Hclie B hopMe MPAKTHIECKON OJTOTOBKU - - -
CamocrosiTesbHasi padora 2,11 76 57
KoHTakTHast camocTosTeNbHas paboTa 211 0,4 0,3
CamocTosITeTbHOE U3YUEHHE Pa3/iesiOB JUCIUILINHBI ’ 75,6 56,7
Bua kouTpoJis: 3a4deT ¢ OLEHKOM

AHHOTaUA padoyeil MPOrpaMMbl JUCHUNIMHBI
«HaHOCTPYKTYpHpOBaHHbIE MAaTepPUAJIbD)

1. Heap AMCHMIVIMHBI: OOYyYE€HHE CTYAEHTOB (DU3UKO-XUMHUYECKUM 3aKOHOMEPHOCTSIM
(dbopMUpPOBaHUA HAHOCTPYKTYPHUPOBAHHBIX MAaTE€pPHAJIOB, O3HAKOMJIEHHE CTYJIEHTOB C OCHOBHBIMU
KJJacCaMU HAaHOYACTHIl U HAHOMATEpHAJIOB, WX (PU3UKO-XMMHUYECKMMU CBOWCTBAMH, a TaKXkKe CO
CJIOKUBIIMMHUCS U IEPCTIIEKTUBHBIMU 00JIaCTSAMH IPUMEHEHHS] HAHOMATEpUAIOB.

2. B pe3yabTaTe M3y4eHHs AUCHHUILNIMHBI 00y4arommiics Mo nporpaMmme dakajappuara
JAOJIKeH:

Obaadamys cleAyIOMMMA KOMIIETCHIIMSAMHU ¥ UHIMKATOPAMHU UX JTOCTHKCHUS:

[1K-4.1; [1K-4.2; T1K-4.3; T1K-5.1; TIK-5.2; TIK-5.3

3Hamb:

- OCHOBHBIE THIIBI HAHOMATEpUAIOB U HAHOCTPYKTYpP, HMX OCHOBHBIE (U3HUECKHUE U
XMUMHUYECKHE CBOMCTBA M OCHOBHBIE CIIOCOOBI MX TOJTYUYCHHUS;

- OCHOBHbIE MEPCIEKTUBHBIE 00JIACTU MPUMEHEHUS PAa3IMYHBIX BUJ0B HAHOMATEPHAJIOB;

ymemy:

- BBIOMpATh HEOOXOJUMbIE BUIbl HAHOMATEPHAJIOB U HAHOCTPYKTYP;

- BUJIETh NIEPCIIEKTUBBI BO3MOKHOT'O IPUMEHEHUS HOBBIX HAHOMATEPUAJIOB U HAHOCUCTEM;

— OpHEHTHUPOBATbCS B JIUTEpAType, IOCBSIEHHON pa3IMYHBIM HaHOMAarepHajliaM H
HaHOCTPYKTypaw;

gnademsn:

- METOJaMHM IIPEICTaBICHUS JIUTEPATYPHBIX U SKCIIEPUMEHTAIBHBIX CBEJEHUI O CBOMCTBAX,
MeTOoJaX MOJYUYeHHS U 00JIacTAX MPUMEHEHHUsI HAaHOMAaTepuaioB U HAHOCTPYKTYp B BUJE pedepaTos,
OTYETOB, JOKJIAJIOB U MTPE3ECHTALI.

3. KpaTkoe coaep:xanue TUCHUIIIHHBI

Beegenne. OcHOBHbIC NMOHATHS O HAHOMAaTepHaJdaX M HAHOTeXHOJIOrHMu. UYTo Takoe
«HaHo». Onpenenenre HaHOOOBeKTa. OnpeseieHne HAaHOTEXHOIOTHU. OCHOBHBIE MPUYUHBI OCOOBIX
CBOWCTB HaHOOOBEKTOB. PasmepHslil apdext. HanomaTepuansl. PazButre Hayku 0 HAHOCTPYKTYpax
1 HaHoMmatepuanax. OcoOble CBOCTBa HaHOMaTepraioB. HaHoTexHomorus. 3agaun 1 BO3MOXKHOCTH
HAaHOTEXHOJIOTUU Ha COBPEMEHHOM JTalle.
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OO0urue cBoiicTBa U TUNIBI HAHO00BbEKTOB. Knaccudukarus HaHooObekTOB. HaHOOOBEKTHI B
TBEPJOM BEIIECTBE, B JKHUAKOCTAX © Tazax. OcoOble (u3mUeckne W XUMHYECKHE CBONCTBA
HAaHOOOBEKTOB M HAHOCTPYKTYPHUPOBAHHBIX cuUcTeM. (OCHOBHbIE 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB HaHOMarepuasoB. ['panunel paszmena ¢as. Ponb MexdasHbIX rpaHul] B (OPMHUPOBAHUH
CBOWCTB HAHOMATEPHAIOB. 3aBUCUMOCTh CBOMCTB OT pa3Mepa YacTHIl. DJEKTPOHHBIE CBOMCTBA
HaHouyacTul. OCOOCHHOCTH TEPMOJWHAMUKH HaHOOOBEKTOB. KBasupaBHOBecHE B HAHOCHUCTEMaX.
VYcToitunBocTh HaHOOOBEKTOB. KuHeTHKa mpoiieccoB B HaHOcHcTeMax. Du3nyeckue, XUMUYECKUE
CBOWCTBAa HAaHOOOBEKTOB: HAaHOYACTHUL, HAHOTPYOOK M HAHOIPOBOJOK, aMOP(HBIX HEOPTaHUYECKUX
HAHOCTPYKTYp. PpakTanbl B ONMCAHUU CBOWCTB HAHOMATEPHAJIOB.

OcCHOBHBIE THIIBI HAHOCTPYKTYP B 3JIeKTpPoHUKe. [[01ynpoBOAHMKOBBIE HAHOCTPYKTYPHI:
KBAHTOBBIE SIMbl, HUTH U TOYKH. MckyccTBeHHBIM atom, KBanTOBBIE TOUKHU. [lomyueHue KBaHTOBBIX
touek. JIutorpadus. Kanrossiit nazep.

Iopomkn U 00beMHbIE HAHOCTPYKTYPHbIE MaTepHAJbl. YJIbTPAIUCIICPCHBIC MAaTEPHUAIIbI.
Knaccupukanuss mopomkoB. MeTonbl MOJMy4YeHHs] HAHOMOPOINKOB. KoHCOMMAMpPOBaHHBIE
HaHoMarepuanbl. [loBegeHHe HAHOYACTUIl MPH CHEKAaHMU. MeToAbl MOoJMyuyeHUs: OOBEMHBIX
HAHOCTPYKTYpPHBIX  MaTepuanoB. HTeHcuBHas  tutactuueckas — nedopmanus.  CBoiicTBa
HAHOCTPYKTYP, IOJIYYEHHBIX Pa3IMUYHBIMU METO/IaMHU.

Yraepoansle HaHoMaTepuajbl. DyulepeHbl, yraepoAHbIE HAHOTPYOKM M HAHOBOJIOKHA.
dynnepeHsl U ux cBoiicTBa. OTKpeITHE HAHOTPYOOK. HanoTpyOKM u HaHOBOJOKHA. OCHOBHBIC MyTH
MOJTy4eHUs] HAaHOTPYOOK M HAaHOBOJIOKOH. Du3mueckue W XUMHUYECKHE CBOWCTBA HAHOOOBEKTOB:
HaHOYACTHII, PYJIICPEHOB, HAHOTPYOOK, HAHOBOJIOKOH. O0JIaCTH UX TPUMECHEHHUSI.

Kuaacrepsl. Onpenenenue. Bunpl kinactepoB. MHOTOsIepHbIE KOMIUIEKCHBIE COEAMHEHUSI.
MonekynspHubie knactepsl. Kitacrepubsie matepuanbl. OcobObie cBocTBa KinacTepoB. Heyriepoansie
TyOyJIsIpHBIE HAHOCTPYKTYPBI. KimacTepsl — Kak 3JIeMEHThI HAHOPa3MEPHBIX O0OBHEKTOB.

HaHocTpykTypbl B  SKMAKOCTAX. MHUIEUIBI, MHUKPOSIMYJIbCUH,  HAHOAUCIEPCHH.
HanoctpykrypupoBannbie renu. Kinactepsl B pactBopax. KoimowaHble YacTULBl METAILIOB.
MaruutHsie KuakocTH. HaHOCTpyKTypupoBaHHbBIE CcTekja. PU3MYECKHE M XUMHYECKHE CBOWMCTBA
TOHKHUX IIJIECHOK W TOBEPXHOCTHBIX CJIOEB, MHULEIUISIPHBIX CHUCTEM M MHUKPOSMYIbCUH, KHIKUX
KPHUCTAJJIOB, a3P030JIEH, 30JI€i, reje.

HanocTpykTypHbBIE IUIEHKH, MOKPBITHS " NMOBEPXHOCTHbIE CJIOH,
HanoctpykrypupoBanubsie nokpbiThsi. KommnosutHeie mokpbiTus. [lnmenku Jlenrmiopa-biomxerr.
Metoa MONEKyISIPHOTO HAaclauBaHUSI.

Ilopuctbie Tena Ouznyeckre U XUMUYECKUE CBOMCTBA HAHOOOBEKTOB - HAHOMIOPUCTHIX TEIl,
MOJIEKYJIIpHbIX cuT. HoMeHkarypa pasmepos mnop.

Memopanbl. MemOpannsie mporecchl. Knmaccudukamus memOpaH. MoJieKyJsipHbIE CHUTA.
TpexkoBbie MemOpanbl. Vcmonp3oBaHME TPEKOBBIX MeMOpaH, Kak MaTpUIbl Ui CHHTE3a
HAHOCTPYKTYP.

Cynpamonekyjasipuble aHcamM0au. MonekynspHoe  pacrno3HaBaHuwe, WHGOpMALHUS,
KOMIUIEMEeHTapHOCTh. [Iporeccsl nepeHoca ¢ HOCUTENSIMU. MOJEKYJIsipHbIE U CYTPaMOJIEKYJIsIpHbIE
yctpoiictBa. CamocOopka © CcaMOOpTaHU3alMs 3alpOrPAMMHUPOBAHHBIX —CYNPaMOJEKYJISPHBIX
CHUCTEM.

Accem0jieppl M MoOJIeKYJsIDHbIe MamuHbI. HaHomexaHWMdeckue M HAHORJIEKTPOHHBIC
ycTporcTBa. AcceMOIephl U MOJICKYJISIPHBIE MAITHHBI.

Hanoo0bekThl B okpyxkarouieii cpeae. [Ipupoansie HAHOOOBEKTHI. «UepHBIC KYPUIIBIITHKI.
[Hynrutr. Ponp HaHOYACTUI B TPAHCTPAHUYHOM MEPEHOCE XMMHYECKHX 3JIEMEHTOB B OKpY’KarolIeit
cpeze.

3akaroyenue. ClOXUBIIKMECS U MEPCIEKTUBHbIE O0JACTH MPUMEHEHHS HAaHOMAaTEepUAJIOB B
Pa3MUYHBIX  OTPAaCiAX  MPOMBINIICHHOCTH. [lepcrekTHBBI ¥ TPOOJIEMBI  UCIOJIB30BaHUS
HAaHOMATEPHAJIOB U HAHOTEXHOJIOTUU B PA3IMYHBIX 00JIaCTAX.

4. O0beM y4eOHOM JUCHUILINHBI

Buna yueOHo# padoThI O0bemM TUCUUIIJIMHBI
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3 Axkan. | Actp.

4. 4.
O0masi TpyA0eMKOCTb 1M CHMILJIMHbI 8,0 288 216
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 3,11 112 84
B TOM 4HcJje B popMe NPaKTHYeCKOil MOATO0TOBKH 1,78 64 48
Jlexium 0,89 32 24
B TOM 4Hclie B hOpMe MPAKTHUECKON OJTOTOBKU - - -
[Tpakruueckue 3anstus (113) 0,44 16 12
B TOM yHclie B hopMe IPAaKTHUECKON MOATOTOBKU - - -
JlaGopatopusbie padotsl (JIP) 1,78 64 48
B TOM 4YHCJIe B (hopMe IPAKTUIECKON MOATOTOBKH 1,78 64 48
CamocrosiTesibHas padoTa 3,89 140 105
KonTakTHas camocTosiTenpHas padoTa - -

3,89

CaMOCTOSITENIbHOE U3YUEHUE PA3/ICIIOB TUCIUIIIINHBI 140 105
Bua kouTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — MpoMeXyTOYHast aTTeCTaIHsI 1 0,4 0,3
IToaroToBka K SK3aMeHy. 35,6 26,7
Buja uToroBoro KOHTpoOJIs: JK3aMeH

AHHOTaUUsA padoyeil MPOrpaMmMbl JUCUHUIIIMHBI
«I'a3o(a3Hble TEXHOJIOTHH HAHOMATEPHAJIOB)

1. Heap AMCHMIUIMHBI: TPUOOPETEHHE 3HAHMM O (PU3MUYECKMX M XUMHMYECKMX MeToJax
NOJy4YeHUs HAaHOMATepHaJoB B ra3oBoi (pase, B TOM YHCJIe HAaHOYACTHUI], HAHOHUTEHW M HAHOTPYOOK,
IUIEHOK U MOKPBITUH, MACCUBHBIX HAHOCTPYKTYPHPOBAHHBIX U MUKPOIOPUCTBIX MaTEPHUAIOB.

2. B pe3yabTaTe M3y4eHHs AUCHHUILNIMHBI 00y4alomuiics Mo nporpaMmme dakajappuara
JOJIZKeH:

Obaadamys cleAyIOMMMA KOMIIETCHIIUAMHU ¥ UHIUKATOPAMHU UX JTOCTHKECHUS:

I1K-5.1; [IK-5.2; TIK-5.3; TIK-6.1; T1K-6.2; I1K-6.3

3Hamy:

- (pU3MKO-XMMHYECKHE OCHOBBI METOJOB IIOJY4YEHHUS HAHOYACTHIl M HAHOMATEpHaJoB B
ra3oBoii (ase;

- OCHOBHBIE (PM3NYECKHUE U XUMHUECKUE METOMbI OJYyYEHHUs HAHOYACTHUIl 1 HAHOMATEPHUaJIOB
B T'a30BOM (haze U MepCIEeKTUBHI UX IPUMEHEHHUS;

- OCHOBHBIE TE€XHOJIOTMYECKHE ONepaluyu U 00OpylOBaHUE Ul IMOJyYEHHMs HAHOYACTHIl U
HaHOMAaTepHaJioB B Ia30Boil (ase;

- TpeOOBaHUS K KauyeCTBY ChIPbsl U TOJIY4Ya€MBbIX MNPOAYKTOB ISl pa3lIU4YHBIX METOAOB
NOJTYyYCHUS HAaHOYACTHIl 1 HAHOMATEePHaJIoB B Ta30BoOi (hase;

ymemn:

- BI:IGI/IpaTB HCOGXOI[HMBIP'I MCTOA CHUHTC3a HAHOYACTUI] U IMMOJYYCHHA HAHOMATCpHAJIOB B
ra3oBoi (haze ¢ ydeToMm TpeOOBaHUH K KaUECTBY MPOAYKTA M IKOHOMHUYECKHUX IMOKa3aTeseH;

- ONTUMHU3UPOBATHL IMAPAMCTPLI BbIGpaHHOI‘O MCTOda CHUHTC3a IO KOHKPCTHBLIC LCIN U
3ajauy;

enadems.

- HaBBIKAMU MCIIOJIb30BAaHUSI TEXHUYECKUX CPEICTB Ui M3MEPEHHs] U KOHTPOJII OCHOBHBIX
napamMeTpoOB TCXHOJOTHUYCCKUX IMPOLCCCOB IMOJNYYCHHA HAHOYACTUI] U HAHOMATCPHUAJIOB B ra3oBOM
baze;

- HaBbIKAMH aHaJM3a HAayYHO-TEXHHUYECKOH IMTepaTypbl B 0OJACTH METOAOB MOJIYYCHHUS
HAHOYACTHIl 1 HAHOMATEPHaJIOB B Ta30BOM (hase.

3. KpaTkoe cogep:kanue TUCHHUNIHHBI
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Pazgea 1. ®usnyeckue MeTOAbI MOJYYeHUS] HAHOMATEPHUAJIOB

BBenenne. Krnaccudukamuss MeTONOB TMOJYYCHUS HAHOYACTUII WM HAHOMATEPUAJIOB.
Ouznyeckue, XuMu4Yeckre, OMoJIOrnYecKue 1 KOMOMHUPOBAaHHbIE METOAbI. OCOOCHHOCTH TOTyUYEHUS
HYJIb- OHO-, IBY- U TPEXMEPHBIX HAHOMATEPHAJIOB.

dusnyeckue MeTOAbI TMOJYYeHUs] HaHouyacTull. Bosronka-mecyOmumanus. Jlazepras
abmsauus. [lucneprupoBaHue B OSJEKTPOIYTOBOM paspsiae. MexaHWUdecKoe, yIbTPa3ByKOBOE U
JIETOHAIIMOHHOE H3MeEJb4YeHHE. MEeTOJ B3pBIBAIOIIMXCS IPOBOJIOK. JJIEKTPOMCKPOBAs 3PO3HS.
[Mnazmennas chepouanzanus gactul. KpuoreHHbIe METOBI.

Pdu3nyecKkue MeToAbl MOJYYECHUS] MACCHBHBIX HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB.
WNurencuBHas tutactudeckas nedopmanus. HanpaBnenHas kpuctamumsanus aMOp(HBIX CIUIABOB U
crekod. [IpeccoBanue u criekanue (pa3sHOBUIHOCTH CIICKAHU).

®duszuyeckue MeTOAbl MNOJYYECHHMs] IUICHOK W NOKpbITHil. KamenpHblli MeTOn, METON]
CIUHUHTOBaHUs. Metonx morpyxenus. Hambuienue (TepMuueckoe, 3JIEKTPOHHO-JIYYEBOE,
marHeTpoHHoe). [lonstue o0 »snurakcuu. MonekymnspHo-iTydeBas snuTakcus. Jlurorpadgus wu
HaHOJHUTOrpadus.

Pasnen 2. XumMnueckne MeTOABI MOJYYCHHSI HAHOMATEPHAJIOB B ra3oBoi (ase

Tunel npekypcopos, TpeGOBaHHS K IPEKYPCOpaM, CHHTE3 IIPEKyPCOPOB.

[TonsiTHe mMpekypcopa, BO3MOXKHBIE MPEUMYIIecTBa, TpeboBaHus K mpekypcopam. OCHOBHBIE
NPUHIUIIBI — CTAauU TIOJXO0Ja K BBIOOPY W nu3aiiHy mnpekypcopoB — MOC ¢ MoOJeKyIspHBIM
cTpoeHueM. Tumel NPEKypcopoB, NPHUMEPHI pPEAKUUM CUHTE3a. MeToAbl OLEHKH CTEPUYECKHUX
3aTPYAHEHU W MEXMOJEKYISPHBIX KOHTAKTOB. (CpaBHUTENbHAs OLEHKA HSKpPaHUPYIOIIEH
CHOCOOHOCTH OCHOBHBIX THUMOB JurannoB. [lapooOpa3oBanue OeTa-IMKETOHATOB METAJUIOB.
Jlantanouasl. OcoOeHHOCTH TapooOpa3oBaHus aTKOKCHAOB. (OCOOCHHOCTH IMapooOpa3OBaHUS
UKJIONEHTAUECHUIIbHBIX KOOPAUHAIIMOHHBIX COECAUHEHUN — MPEKYypCcOpoB. ['aloreHuibl, TUAPUIBL.
[Ipumepsl NCMIONB30BAHMS 111 CUHTE3a HAHOMATEPHAJIOB.

XuMu4eckne TPAHCIOPTHbIE PeAKIIUH.

OKCIEepUMEHTaIbHbIE W TEOPETUYECKHE OCHOBbI MeToha. lIpowmecchl, omnpeaensronie
CKopocTh TpaHcnopta. [IpuMepsl TpacnmopTUpyeMblX BellecTB. Pa3leneHue M OuMcCTKa BEIlECTB
MIOCPEJICTBOM TPAHCIIOPTHBIX PEAKIIHil.

MeToa XUMHYECKOI0 0CAXKACHUSA HAHOMATEPHAJIOB U3 ra30Boi Ga3bl MX PA3HOBUIHOCTH

Craguu CVD mnpouecca. Omnpenenenue, cxema Mpolecca, OCHOBHbIE MapameTphl. BiusHue
ra3oBoii (a3l Ha MpoTekaHWe mporecca. [IpenmyiecTBa U HemocTatku Mmeroaa. Knaccudukarus
MeTonoB CVD. dynknuonansHbie aneMeHTsl CVD ycranoBok. O6macts mpumenenus metoaa CVD.
[Toy4yeHre HaHOMATEPUAIIOB TIPH JIA3€PHOM MCHapeHuu aToMoB (abmsiiun). [lomydeHrne HaHOYACTHUIL
IIyTEM TEPMHUYECKOTO Pa3JIOKEHUS TBEPAOTO BEUIECTBA

MeTtoabl nostyyenusi (HaHeCeHU) MJICHOK U MOKPbITHIA.

Knaccudukammst METOZIOB HaHeCEHUS HEOPraHUYECKUX MOKPBITUM. XooaHoe
ra3oJJMHaMUYEeCKOe HambUICHUE. OJEKTPOAyroBas Metauim3anus. [‘a3oramMeHHOe HalbUICHHE.
[Ina3menHOe HanblIeHUE. /[eToHalMOHHOE HanbUIeHne. BakyyMHO — KOHEHCAIIMOHHOE HAIIbUICHHE.
OYHKIHUOHAJIBHBIE CXEMBI IIPOLIECCOB, OCHOBHBIE MMapaMEeTpPhl, JOCTOMHCTBA U HEIOCTATKH.

IlonyyeHue yriiepoaHbIX HAHOCTPYKTYpP mnocpeactBoM CVD wmerona. CeHcopHble

MaTepHuaJbl.

Cunrte3 ¢ymiepeHoB Ha ycTraHOBKax CMoiumi (cxemMa W TPHUHIMI JEHCTBHsI). Y CTAaHOBKH
Kpeumepa u Bymma ans cunresa ¢ymiepeHoB. OOGmactu npuMmeHeHus QymepeHoB. CuHTe3
VIJIEPOJIHBIX HAHOTPYOOK (CXema YCTAaHOBKM W TPUHIUI JeicTBusA). OOmactd TpUMEHEHUS
YTIEPOAHBIX HAHOCTPYKTYP. MOpQoIoTHs U CBOWCTBAa CEHCOPHBIX MATEPUAIIOB.

4. O0beM yueOHOM JUCUMIIJIMHBI

O0beM IUCHUNIHHBI

Buna yueOHo# padoThI Akan. | Acrp.

q, q,
O01masi Tpy10eMKOCTh JUCUMILIIHHBI 4,0 144 108

3E
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KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS 1,78 64 48
B TOM 4HcJie B (popMe NPAKTHYECKOH MOATOTOBKH 0,89 32 24
Jlexiun 0,45 16 12
B TOM yHclie B hopMe IPaKTHUECKON OATOTOBKU - - -
[Tpakruueckue 3anstus (113) 0,45 16 12
B TOM yHciie B hopMe IPaKTHUECKON OATOTOBKU - - -
JlabopaTtopusie paboTs (JIP) 0,89 32 24
B TOM 4HUCJIE B JOpME MPAKTUYECKON TOATOTOBKU 0,89 32 24
CamocTosiTesibHasi padoTa 2,22 80 60
KonTakTHas camoctosiTenbHas paboTa 222 0,4 0,3
CaMOCTOSITEIbHOE U3YUEHUE PA3/ICIIOB TUCIUIIIINHBI ’ 796 597
Buja koHTpOJIA: 3a4der ¢ oneHKoOM

AHHOTauA padoyeil MPOrpaMMbl JUCHUINIMHBI
«CHHTE3 HAHOYACTHUI U HAHOMATEPHUAJIOB B KUAKHUX Cpeaax»

1. Heab qMCHUNUIMHBI - TpUOOpeTeHne 00yJaroMMUCS 3HAHUN U KOMIIETeHIIUH B 00J1acTH
NOJIy4Y€HUs] HAHOYACTHIl 1 HAHOMATEPHAJIOB B )KUJKHUX Cpefax.

2. B pe3yabTaTe M3y4eHUs TMCHUIUIMHBI 00YYAIOLIUIiCS M0 MPOorpaMMe MarucTpaTypbl
HOJIKeH:

Obaadamye cleayOmUMU KOMIIETCHIIUAMU U UHIMKATOPaMU UX JTOCTUKEHUS:

IIK-5.1; ITK-5.2; T1K-5.3; T1K-6.1; 11K-6.2; I1K-6.3

3HamMb:

TEOPETUYECKHE OCHOBHI MPOIIECCOB KPUCTATUIN3ALMH B KUAKUX CpellaX, OCHOBHBIE (aKTOPBI,
BIMSIONIME HA pa3Mep M CKOPOCTh OOpa30BaHMUs LEHTPOB KPHUCTAUIM3ALUHM, CKOPOCTh pocCTa
HaHOYACTHILI;

3aKOHOMEPHOCTH IPOTEKAIOUIMX NPOLIECCOB IIPU CHUHTE3€ HAHOYACTHUIl M HAHOMATEPUAJIOB B
KUAKUX (hazax;

0COOEHHOCTH XUMHUYECKUX, PU3NUECKUX U OMOJIOTMYECKUX MTPOLECCOB CUHTE3a HAHOYACTHI] U
HAaHOMATEPHAJIOB B )KUJKUX Cpelax;

3aKOHOMEPHOCTH, MO3BOJISIOIINE ITPOrHO3UPOBATh pa3Mep U MOP(OIOTHI0 HAHOUYACTHUL] MPU
UCTIOJIb30BaHUM JKUAKO(A3HBIX METO/IOB CUHTE3A;

ymemy:

BBIOMPATH CIIOCO0 CHHTE3a [T MOMyYeHHUs HaHOYAaCTHUI] TpeOyeMoro pazmepa 1 (popMsr;

HaxXOJUThb MW UCIOJNb30BaTh JINTEPATYpPHbIE HMCTOYHUKH, HEOOXOIUMBIE MAJS IOIY4YEHHUs
HAHOYACTHI] U HAHOMATEPHAJIOB Pa3InYHON IPUPOJIbI, JUCTIEPCHOCTH U COCTaBA;

INPUMEHATh TEOPETHUUYECKHE M IPAKTUYECKHE 3HAaHUSA O croco0ax CHUHTE3a HAHOYACTUI[ U
HAaHOMATEPHAJIOB JJIsl PELIEHUS HEKOTOPBIX UCCIIEI0BATENbCKUX U MPUKIIAAHBIX 3a/1a4;

gnademsn:

MeToAaMu pabOThl C HAyYHO-TEXHUYECKOH, CIPAaBOYHOM JIUTEpaTypoll M DIEKTPOHHO-
OMOIMOTEYHBIMH PECYpPCAMU IO TEOPETUYECKUM U TEXHOJOTMUECKUM acleKTaM CHHTE3a HaHOYACTHI]
Y HAHOMAaTEpHUAJIOB B JKUIKUX Cpeaax;

OCHOBHBIMM METOJAaMHM CHHTE3a B JKHIKHX CpelaX HAHOYACTHII M HAaHOMATEpPHAJIOB
Pa3IUYHON AUCIIEPCHOCTH U IPUPOJBI.

3. KpaTkoe coaep:xanue TUCUUIIIHHBI

Pasnen 1. BBeieHne B CHHTE3 HAHOYACTHI] 1 HAHOMATEPHAJIOB B KHAKHX Cpeaax

Konnencanus B xxuakux cpegax. Crtaanu mporecca KpUCTaUIM3aLUH - 00pa30BaHKUE LIEHTPOB
HYKJI€allud, pOoCT HaHO4YacTull. TepMonrHaMuKa U KHHETUKAa TOMOT€HHOM Hykineauuu. Kpurtnueckuit
3apOoblIIL; (PaKTOPBI, BIUSIOLINE HA pa3Mep KPUTHUYECKOTO 3apO/IbIIIA.

OcHoBHBIE (aKTOPHI, BIMSIOIIME HAa CKOPOCTh pocTa HaHoyacTUll. CrocoObl 3ameUIeHus
poCTa C LEBIO MOIYYeHHUs. HAHOYACTUL KOHTPOJIIMPYEMOTO pa3Mepa.
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Kpucrannu3zanus npu nepechleHny 1 nepeoxiaxaeHul. CrocoObl KprcTauIU3aliy.

Pa3zpnen 2. CuHTE3 HAHOYACTHI METOAAMHU KOHTPOJIMPYEMOT0 OCAKICHUS

CunTe3 HaHOYacTHIl OnaropomHbix MetauioB. Mertoasl TypkeBnua u bpacra. Cunre3
HAHOCTEep)KHEH 30J0Ta W cepeOpa. CuHTE3 Ha 3apojblllax KpuUcTauM3anuu, siausHue IIAB.
MexaHn3M pocTa HAHOCTEPKHEN METaJIOB B AKHUJKUX Cpeaax.

CuHTe3 MarHUTHBIX HaHo4dacTull. [loayueHrne MarHUTHBIX KUJKOCTEH.

CuHTE3 NOJyNpPOBOJHUKOBBIX HAaHOYACTHUI] METOJOM KOHTPOJIHMPYEMOro OocaxacHus. Merox
MOJIEKYJISIPHBIX TpeKypcopoB. OCHOBHBIE (DAKTOPHI, BIMSIONIME HAa pa3Mep U CKOPOCTh CUHTE3a
HAaHOYACTHI] MOJYPOBOJHUKOB METOJOM MOJIEKYJISIPHBIX IPEKYPCOPOB.

OCHOBBI CHHTE3a HAHOYACTHUIl, COCTOSIIHMX HU3 CIUIAaBAa METAJJIOB, CO CTPYKTYpOH siapo-
000J104Ka, MHOTOCJIOWHBIX CTPYKTYP.

Pa3znen 3. KommiekcHble MeTOAbI CHHTE32 HAHOYACTHUII M HAHOMATEPHAJIOB B KMIKHX
cpeaax

OcHOBBI 30J1b-T€Ib MeTOMA. ['MApPONIU3 M MOJMKOHJEHCALUA B IIEIOYHOM M KHUCIION cpele.
['eneoOpa3oBaHue U CHHEPE3UC. Y TaJICHUE PACTBOPHUTEIIS - 00pa30BaHUE KCEPOTEJIeH U adporesei.

CuHTE3 HAaHOYACTHUI B CBEPXKPUTHYECKUX KUAKOCTSIX. CBEPXKPUTHUYECKAS KUAKOCTh, KaK
PacTBOPUTEIIb. Pa3sHoBuAHOCTM  COJBBOTEPMAIBHOIO M THUAPOTEPMAIBHOIO  CHHTE3a
HAaHOMaTEPHUAJIOB.

CuHTE3 HAHOYACTHUI[ MPHU MHKPOBOJHOBOM M YJIbTPa3BYKOBOM BO3JECHCTBHHM. MeXaHH3M
CUHTE3a.

Kpuoxumuyecknii METOJ CHHTE3a HaHOYACTHI. XJjagoareHThl. CnocoObl ynaneHus
pacTBOPUTEIIS.

DIEeKTPOXUMHUYECKHE METOBI ITOJTyUYEHUs HAHOMaTepuanoB. KaToaHble 1 aHOHBIE POLIECCHI
CUHTE3a HaHoMaTepuanoB. [lomyueHHWE HaHOCTPYKTYpUPOBAHHBIX TOKphITHA. (OpazoBaHue
HAaHOIIOPUCTHIX MATEPUAJIOB.

Martpuusbslii cuHTe3 HaHo4yacTHl. CHHTE3 HAHOYACTHUI] B MHUIEUIAX U MHUKPOIMYJIbCUSX.
Hcnonp30BaHrWEe TEKCAaroOHAJbHBIX M KyOHMYECKHX >KMIKOKPHUCTAJUIMUECKUX ¢a3ax B KauyecTBe
MaTpHIIbI Il CHHTE3a HAHOMAaTEpPHUAaJIOB.

buonornueckne MeTOAbl CHHTE3a HAHOYACTUL. BHYTPHUKIETOUYHBIM CHHTE3 HAHOYACTHILL.
Marneto6aKkTeprun, MarHeTOCOMBI.

Camoopranu3anuss HAHOYACTUI[ TMOJ JEWCTBUEM KaNWUISAPHBIX, TPABUTAIUOHHOU U
HEHTPOOEIKHOM CHJI, IEHCTBUH SIEKTPHUUECKOTO M MATHUTHOTO oJist. MaTpudHas caMOOpraHu3aIiusl.

4. O0beM yueOHO# JUCHUIIJIMHBI

O0beM TUCUMILTHHBI
Buna yueOHoi# padoThI Axax. | Acip.
3E
4. 4.
O01masi Tpy10eMKOCTh JUCUMILIIHHBI 4,0 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 1,78 64 48
B TOM 4HcJie B (popMe NPAKTHYECKOH MOATOTOBKH 0,89 32 24
Jlexiun 0,45 16 12
B TOM yHclie B hopMe IPaKTHUECKON OATOTOBKU - - -
[Tpaktuueckue 3ausatus (113) 0,45 16 12
B TOM 4HCJIE B JOpME MPAKTUYECKON TOATOTOBKU - - -
JlaGopaTtopusie paboTs (JIP) 0,89 32 24
B TOM 4HCIIE B JOpME MPAKTUYECKON TOATOTOBKU 0,89 32 24
CamocTosiTesibHasi padoTa 2,22 80 60
KonTakTHas camoctosiTenibHas paboTa 0,4 0,3
2,22
CaMocCTOATEIbHOE U3YUEHHE PA3EIIOB JUCIUIIINHBI 79,6 69,7
Bua kouTpoJis: 3a4deT ¢ OLEHKOM
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AHHOTaUA padoyeil MPOrpaMMbl JUCHUNJIMHBI
«MeToabl aHAIM32 HAHOCTPYKTYPHUPOBAHHBIX MATEPHATOB)

1. Heap IMCHUIUIMHBI: SBISIETCS NPUOOPETEHHE 3HAHMHA O CYIIECTBYIOIIMX MeETOoJax
UCCJIEIOBaHHUSI HAHOOOBEKTOB M HAHOCUCTEM M MPUHLMUIIAX, HA KOTOPHIX OCHOBAaHO COBPEMEHHOE
JMAarHOCTUYECKOE W aHajuuThdeckoe obopynoBanue. (OCHOBHOE BHUMAaHHE  yJIENAETCS
(dbyHIaMeHTalIbHBIM MPUHIUIAM, (PU3UUYECKUM TpelenaM pPa3IuyHbIX METOJOB U HUX TOYHOCTHBIM
XapaKTEPUCTUKAM.

2. B pe3ysabTare M3y4eHUs JUCUMILIMHBI 00yYAKOIIUICH MO MporpaMMe 0akajaBpuara
HOJIKeH:

Obnadamyp creayOUMMHA KOMIETECHIIUSIMHI U UHINKATOPAMU UX JOCTUKECHUS:

[IK-2.1; I1IK-2.2; I1K-2.3; 11K-4.1; 11K-4.2; I11K-4.3; TIK-5.1; TIK-5.2; T[IK-5.3

3HaMb:

- (U3MKO-XMMUYECKHE OCHOBBI METOJOB MHCCIIEJJOBAHUS, aHajdW3a M JUArHOCTUKU
HAaHOMaTEPHUAJIOB U HAHOCUCTEM;

- (u3nYecKre OCHOBBI CKAHUPYIOUIEH M IMPOCBEUMBAIOUICH HIIEKTPOHHONH MHMKPOCKOIHUH,
TYHHEJIbHOM U aTOMHO-CUJIOBON MUKPOCKOITNH;

- (u3MYecKue OCHOBBI CHEKTPOCKOMUYECKUX M AU(PAKIMOHHBIX METOJOB H3YUYCHUS U
aHaJIM3a HAaHOCUCTEM U HAHOMAaTEPHUAJIOB

- BUJBl U YCTPOMCTBO OCHOBHBIX NMPUOOPOB MJIsI MCCIIEAOBAHMS, aHaIM3a W JUATHOCTUKU
HaHOMaTEPHUAJIOB U HAHOCUCTEM;

- OCHOBHbIE TpeOOBaHHMS K OOBEKTaM aHauu3a Uil pa3IMYHBIX METOJOB HCCIICJIOBAHMUS,
aHaJIn3a U JUAarHOCTUKU HAHOMATEPUAJIOB U HAHOCHCTEM;

ymemn.

- BBIOMpPATh HEOOXONMMBIM METOJ aHajdu3a U JUArHOCTUKU HAHOYACTHULl, HAHOMATEepPHAJIOB U
HAaHOCHCTEM B COOTBETCTBHUH C ITIOCTABJIEHHOM UCCIIEN0BATENBCKON LENbIO;

- OLEHHBAaThb JIOCTOBEPHOCTh IIOJYYEHHBIX pPE3yJbTaTOB AaHaJIW3a HAHOYACTUL U
HaHOMAaTEpHAaJIOB;

- MPOBOJMTH CPABHEHHUE PE3YJIbTATOB, OJIYYEHHBIX PA3HBIMU METO/IaMU;

enaodemn:

- HaBBIKAMM HMCIIOJIb30BAaHUS PA3JIMYHBIX TEXHHUUYECKUX CPEICTB ISl U3MEPEHUS U KOHTPOJISA
OCHOBHBIX IapaMETPOB HAHOYACTHUI] 1 HAHOMATEPUAJIOB;

- HABBIKAMU aHAJIN34a MMOJIYYEHHBIX PE3yIbTaTOB.

3. KpaTkoe conepkanue Q1 CHUNIIHHBI

BBenenue. OCOOCHHOCTH HCCIICIOBAaHUS HAaHOOOBEKTOB M HAHOCHUCTEM. MeETOabl M3yUYeHUS
(U3UKO-XMMHYECKUX MPOIIECCOB B HAHOCUCTEMaX, (DPU3MYECKHX, XMMHUYECKHX M OHOJOTHYECKUX
CBOMCTB M 3KCIUTYaTal[MOHHBIX XapaKTEPUCTHUK HAHOMATEPHAJIOB, YCTPOWUCTB, MPUOOPOB U U3AEIUIl
Ha ux ocHoBe. Cnemmduka JIWHEHHBIX HM3MEPEHHH, XMMHUYECKOTO aHajn3a U OIpeaesICHHs
CTPYKTYPHBIX ITapaMeTpOB HAHOOOBEKTOB. TpeOoBaHUS K TOYHOCTH U3MEPEHHUM 1 METPOJIOTUYECKUM
XapaKTepUCTHKaM METOJI0B aHAJIN3a U TUAarHOCTUKN HAaHOYACTHIl U HAHOMATEPHAJIOB.

Muxkpockonnyeckue mMeroAbl. OCHOBHBIE MOHSTHS: YBEIMYEHHE MHUKPOCKONA, MOJE3HOE
yBeNIu4eHue, TMPpakMOHHBINA MpeIen NPOCTPAHCTBEHHOT'O pa3pelieHHs ONTHYECKOT0 MUKPOCKOTIA.
[IpyHIMIIBI  TOCTpOEHHUST  yBelIWYeHHOro u3zoOpaxenus. [lpubGopbl ¢ mapamienbHbIM U
[OCJIE0BATENbHBIM  (DOPMUPOBAHUEM H300paxkeHus. [IpUHIMI TOCTPOEHUS H300pakeHUs B
pacTpoBOM (CKaHUPYIOIIEM) MUKpocKkorne. [IpocTpaHCTBEHHOE pa3pelieHre U INyOrHa Pe3KOCTH.

®duszuyeckHe  OCHOBBI  JJIEKTPOHHOH  MHMKPOCKONMHMM.  OMHCCHS  DJIEKTPOHOB.
TepModieKTpOHHAsE U BTOpPUYHAsI AJIEKTPOHHASI dMHUCCHUS. ABTO3JIEKTpOHHAas (T0JeBasi) SMHUCCHSL.
O dext TemnoBbIX ckopocTei. MICTOUHUKH 3JIEKTPOHOB (AJIEKTPOHHBIC IYIIKH) JUIS AJIEKTPOHHBIX
MHUKpPOCKOIOB. Tumbel ucCnosib3yemblx KaToaoB. IIpemmymiectBa W HEAOCTaTKM KaTOIOB C
aBTOANIEKTPOHHOU sMuccueil. [loHsTHe 00 3MEKTPOHHON ONTHKE, MarHUTHBIC JMH3BI. BakyymHbIe
YCIOBHSL JJIs Pa3jdU4HBIX THUIOB OJEKTPOHHBIX MHUKPOCKOINOB. (OCHOBBI B3aWMOJECHCTBHUS
3JIEKTPOHHOT'O TMyYKa CPEeIHUX SHEpruil ¢ TBepAbIM TesnoM. [Ipober >meKTpOHOB B TBEPAOM Tele.
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OcCHOBHBIE B3aMOJEHCTBHS — YIPYro€ U HEYIIPYroe paccessHue. BropudHas 3IeKTpOHHAST SMUCCHS.
I'enepanusi TOPMO3ZHOTO U XapaKTEPUCTUUECKOTO PEHTTEHOBCKOTO M3imyueHus. Oxe-3pPeKT u oxe-
JMIeKTpOHHAs HMHccHua. PanuanyoHHbIE TOBPEXIEHUS HUCCIEAyeMOoro o0bekTa.lleTeKTopbl
WH(GOPMATHUBHBIX CUTHAJIOB B 3JIEKTPOHHON MUKPOCKOTIHH.

[IpenenbHbIe BO3MOXKHOCTH 3JIEKTPOHHON MUKPOCKOIIUU

PacTpoBas 3jekTpoHHasi MuUKpockonusi. OOIas cxemMa U MPUHIUIT JIEHCTBUSI PACTPOBOTO
SJIEKTPOHHOTO MMKpOCKOMa. TuIbl KaTOAOB, HCIOJIb3yEMbIE B PAacTPOBOM  BJIEKTPOHHOU
MUKpOCKoNuU. VX cpaBHUTENbHbBIE PEUMYIIECTBA U HEJTOCTATKU. PeXUM peructpaiui MeajaeHHbIX
BTOPUYHBIX AJIEKTPOHOB. [IeTEeKTOpP MEJIEHHBIX BTOPUYHBIX 3JIEKTPOHOB. MexaHu3M (GpopmMupoBaHUs
KoHTpacTta u3oOpaxkenus. Kanren-apdexr. IlpoctpancTtBeHHOe paspemieHne UM HHGOPMATHBHBIC
BO3MOXXHOCTH. OTpaHHYEHUs Ha XapaKTePUCTUKU 00pa3iia — TEIJIo- U 3JEKTPOIPOBOJHOCTh. Pexum
perucrpanuu o0patHO paccestHHBIX  BJIEKTPOHOB. WNudopmaruBHbIe BO3MO>KHOCTH,
MPOCTPAHCTBEHHOE pa3penieHrue, MpuMEeHeHue. PacTpoBbI ANEKTPOHHBIA MHUKPOCKOIN — CPEICTBO
M3MEpEHUS JIMHEWHBIX pa3MepoB B HaHOAMamna3one. KanuOpoBka B HAHOMAMAa30HE. TMHEHHBIE MEPhI
B HaHoauamna3zoHe. [IpenenbHble BO3MOKHOCTH PAaCTPOBOM AJIEKTPOHHOW MHUKPOCKOINUU TPHU
U3MEPEHUH JTMHEHHBIX pa3MepoB HAHOOOBEKTOB. [IpocTpaHCTBEHHOE pa3pelIeHueE.

IIpocBeunBaomas 3JeKTPOHHAsA MHKpockomusi. OO0mias cxemMa W TPUHIUI JACHCTBUS
IPOCBEUUBAIOIIETO JIEKTPOHHOIO MHMKpOCKomna. Peannzanust pexxMMOB HaONIOJCHHUS M300paskeHHs
(teMHOE€ M cBeTyIoe Tose), MHUKpoaudpakiuu. DnektpoHorpadus. MexaHuU3Mbl (OPMUPOBAHUS
KOHTpacTa H300pa)XCHUsT B MPOCBEUMBAIOIIEM 3JEKTPOHHOM MHUKpockorne. I[IpocBeunBarommii
JMIEKTPOHHBIH MHKpPOCKON KaK CpEICTBO H3yueHHs HaHOOOBEeKTOB. [IpenenbHble BO3MOXKHOCTHU
IPOCBEUUBAIOIIETO 3JIEKTPOHHOI0 MUKpOcKoma. TpeboBaHus K 00bEKTaM UCCIIETOBaHHMS.

Cxanupymomass 30HA0Bass  MuUkpockonusi. OcHOBHble  (U3MYECKHE  MPUHIIMIIBI
CKaHUPYIOLIEH 30HAOBOM MUKPOCKONWHU. TYHHENIbHAs W aTOMHO-CHJIOBAs 30HJ0BAsi MUKPOCKOIUS.
NudopmaTtuBHbIE BO3MOXXHOCTM U IPOCTPAaHCTBEHHOE pazpemieHue. (OCHOBHBIE 3JIEMEHTHI
CKaHUPYIOIIEro 30HJOBOTO MHKpockoma. [IpuMeHeHMe mpu UCCIEIOBAaHUM HAHOOOBEKTOB H
JIMHEWHBIX U3MEPEHUAX B HAHOIUAMA30HE.

PeHTreHocneKTpajJbHbIi MHKpoOaHaau3. ['eHepanuss pEHTIeHOBCKOIO U3IIy4ECHHUS IIpU
B3aUMOJICVICTBUU JJIEKTPOHOB C TBEPAbIM TelOM. OCHOBHBIE MPUHUUIIBI PEHTI€HOCIEKTPAIBHOIO
aHaM3a. XapaKTepUCTHUUYECKOE PEHTTEHOBCKOE H3JIydyeHue. 3akoH Mo3nu. 3aKOHOMEPHOCTH B
PEHTIeHOBCKUX crekTpax. CrhekTpanpHble cepud. TOPMO3HOE€ PEHTIC€HOBCKOE H3JIy4YEHUE.
[IpuHUUNBL pa3NOXKEHUsT PEHTTEHOBCKOTO H3TyueHUsI B CHeKTp. CHEeKTpOMETphl C BOJHOBOU H
SHEPreTUYecKor  aucnepcuei. PEHTreHOBCKMH  MHMKpPOAHAdu3 C  AJEKTPOHHBIM  30HIOM.
MeTponornueckue XapakTepUCTUKH (JTOKAIBHOCTb, TPEIesl 00OHAPYKEeHHUS, TUATIa30H OMPEACIIIeMbIX
colepKaHuM, JAana3oH OTpeACIISIEMBIX 3JIEMEHTOB). YcerpoiicTBo PEHTT€HOBCKOIO
MHUKpOaHanu3aropa. IIpuHIUIBI KOJMYECTBEHHOIO aHauu3a. PEHTTEHOBCKUMN MHUKpOAHAIU3 B
MIPOCBEUMBAIOIIIEH 2JIEKTPOHHON MUKpOcKomnuu. [IpenenbHbie BO3MOKHOCTH.

JJIeKTPOHHasi cneKTpockonusi. OXe CHIEKTPOCKONHUS U PEHTTeHO(POTODIEKTPOHHAS
criekTpockonus. MHpopMaTuBHBIE BO3MOKHOCTH. JIOKaTbHOCTE OnpeiesieHuid. DKCIIEpUMEHTaTbHBIC
0COOEHHOCTH peajM3alud MeToJ0B. Bakyymuble ycioBus. Ilpuniumnsl onpeneneHus ¢GopMbl
HAXOXKJEHUs 3JIEMEHTOB — XUMHUYECKUW CIABUT. JIOKambHas 03Ke-CIIEKTPOCKOMHS C 3JIEKTPOHHBIM
30H70M. [IpenenbHble BO3MOKHOCTH 3JIEKTPOHHON CIIEKTPOCKOIINU.

Macc-cnekTpoMeTpusi BTOPMYHBIX HOHOB. OCHOBHBIE (U3MYECKUE SBICHHUS TIpU
B3aMMOJEHCTBUM HOHOB C TBepabM TenoM. Karognoe pacnsiienue. Ilporeccsl nonu3zanumy,
KOA(PUITMEHTH OTHOCHUTEIBHON JJIEMEHTHOW UYYBCTBUTENBHOCTH. I[IpHHITMIIBI ACHCTBUS Macc-
CIEKTPOMETPOB, OCHOBHBIE THIIBI MacC-CENapaTopoB. Macc-CIEKTpPOMETpP BTOPUUYHBIX HOHOB.
OcHoBHblEe 371eMeHThl. TpeOoBaHMsI K BakyyMHbIM ycioBusiM. [loHSITHE O pacnpeaenuTeNbHOM
(mocnoiiHoM) aHanu3e. JlokanbHOCTh omnpeneneHus. [IpUHLIMIBI KOJIWYECTBEHHOIO aHAIM3a.
KamubGpoBka mnpubopa mo miryOmHe. MeTpOJIOTHUECKHE XapaKTEPUCTHKH MAaCC-CIEKTPOMETPHH
BTOPUYHBIX HOHOB. Bpemst mposieTHast Macc-CIEKTPOMETPHSI.
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HNuTepdepomerpuueckne MeToAbl M3MepeHHUs] HaHomepeMemeHuu. [IpuHuun nencTBus
nazepHoro uHTEepdhepomerpa. IlpenenbHble Bo3MOKHOCTH HHTepdepomeTpun. CoBMEIIECHHBIE
YCTaHOBKH — 3JIEKTPOHHBIE U 30HI0BbIE MUKPOCKOIIBI € JIa3€pPHBIMU HHTEPHEPOMETPAMHU.

JudpakunoHHble MeTOAbl HMCCJIEJ0BAHUS HAHOO00BEKTOB. /ludpakuus pEeHTTEHOBCKUX
Jydeld M DJIEKTPOHOB. YpaBHeHus Jlays, ypaBHenue Bynbda-bparros. CBsizp YriOBOW MIMPUHBI
TUQPaKIMOHHOTO MaKCUMyMmMa M pa3Mepa oOjacTu paccesHHs. MajoyrioBoe paccesHue
PEHTIE€HOBCKHX JIy4Yel U 3JIEKTpPOHOB. [[pumMeneHne it usMepeHus: pa3MepoB HAHOYACTHII.

MeTtoas! BbISIBJIEHHS KBAaHTOBO-pasMepHBIX 3¢ ¢exToB. JlroMuHECHICHIIMA, PaMaHOBCKOE
paccesnue. [I[puMeHeHHE XUMUYECKUX 30H]I0B.

4. O0beM y4eOHOM JUCHUILINHBI

O0beM AU CUMIIITHHBI
Buj yueOHoii padoThI Axan. | Acip.
3E
4. 4.
O0masi TpyA0eMKOCTb 1M CHMILJIMHbI 6,0 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 2,67 96 72
B TOM 4HmcJje B popMe NPaKTHYeCKOil MOATOTOBKH 0,89 32 24
Jlexun 1,33 48 36
B TOM yHclie B hopMe IPaKTHUECKON OArOTOBKU - - -
[Tpakruueckue 3anstus (113) 0,45 16 12
B TOM yHciie B hopMe IPaKTHUECKON OATOTOBKU - - -
JlaGopatopusie padotsl (JIP) 0,89 32 24
B TOM 4YHCJIe B (hopMe IPAKTUIECKON MOATOTOBKH 0,89 32 24
CamocrosiTesbHasi padora 2,83 102 76,5
KoHTakTHas camocTosiTeNibHas paboTa - -
2,83
CaMOCTOSITEIbHOE U3YUYEHUE PA3/ICIIOB TUCIUIIIINHBI 102 76,5
Bua kouTpoJis:
IK3aMeH 0,5 18 13,5
KonTakTHas paboTa — MpoMeXyTOYHast aTTeCTaIlHsI 0,4 0,3
0,5
IToaroToBka K SK3aMeHy. 17,6 13,2
Bua uTOoroBoro KOHTpoJIf: JK3aMeH

AHHOTauA padoyeil MPOrpaMMbl JUCHUNIMHBI
«OcHOBBI OMOXMMUH AJI5l MATEPHAJIOBEACHUS] U TEXHOJIOTMH HAHOMATEPHAJIOB)»

1. Heap AMCUMIIMHBI - O3HAKOMUTH CTYJICHTOB C OCHOBHBIMH KJIACCAMHM OHOJOTMYECKHX
MOJIEKYJI, UX CTPOEHHEM U (YHKIMAMH, JaTh MOHATHE O CTPOECHUM U (YHKIMSIX OMOJIIOTMYECKUX
HAaHOCTPYKTYp B JKMBON IPHUPOJE Ha NPUMEPE SHEPIETUUYECKUX IPOLECCOB B KIIETKE, MPOLECCOB
TeHEPUPOBAHNUS, BOCIPUATHUS U NIEPEJAYU CUTHAJIOB, MEXaHUUYECKOTO JBH)KEHUSI.

2. B pe3yabTaTe M3y4eHHs AUCHHMILVIMHBI 00y4aromumiics Mo nporpaMmme dakajappuara
JOJIZKeH:

Obaadamys cleAyOMMMA KOMIIETCHIIMAMHU U UHIAMKATOPAMHU UX JTOCTHKECHUS:

I1K-4.1

3Hamy:

- CTPOCHHE, CBOMCTBA M OMOJIOTHYECKHE (PYHKIIMHA OCHOBHBIX KJIACCOB OMOMOJIEKYT;

- CTpOoeHHE U paboTy Hanbosee BaXKHBIX OMOJIOTHYECKUX HAHOCTPYKTYP;

- MOJIEKYJISIDHbIE MEXaHU3Mbl BOCHPHUATHUSA, Mepefadd M NpuemMa HH(pOpManmuu B KHUBBIX
cucTeMax;

- MOJIEKYJIIPHBIE MEXaHU3MBI [TOJTyUEHHsI U XPAaHEHUS] SHEPTUH B KHUBBIX CUCTEMAX;

- MOJIEKYJISIpHbIE MEXaHNU3Mbl MEXaHUYECKOTO IBUKECHHUS B )KUBBIX CHCTEMAX;

ymemn:
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- BHUJAETH MEPCHEKTHUBbI BO3MOXHBIX OHOJIOTHYECKHX, MEAMIMHCKUX U SKOJIOTHYECKHUX
IPUII0KEHUI HAaHOTEXHOJIOTHH;

— CaMOCTOSITEJIBHO OPHUEHTUPOBATHCA B JIMTEpPAType, MOCBAIIEHHONM MEIULIUHCKUM H
OMOJIOTUYECKUM MPUIOKEHUSAM HAHOTEXHOJIOTHH;

- BECTU JAMAJIOT U COTPYIHUYECTBO C MPEACTABUTEISIMU MEIUIUHCKAX U OHOJIOTHYECKUX
HayK;

gnadems:

- HaBBIKAMU aHaJM3a HAYYHO-TEXHMYECKOW JIUTepaTypbl B 00JACTH CTPOCHHs, CBOWCTB,
GYHKIUI ¥ BO3MOXHOTO MPUMEHEHHUS HAHOCTPYKTYP OMOJIOTHYECKOTO MPOUCXOKICHUS.

- CHOCOOHOCTBIO HCIOJIb30BaTh Ha NPAKTUKE 3HAHHMA O CTPOCHUU M (PYHKIIMOHUPOBAHHU
OMOJOTHYECKUX HAHOCTPYKTYP, B TOM YHUCIIE TIPHU pa3paboTKe HOBBIX HAHOMATEPHAIIOB.

3. KpaTkoe cogep:kanue TUCHUTNIAHBI

1. BBenenue. Mecto OMOXMMHM Cpeld NPYTUX €CTECTBEHHBIX HayK. OOBEKThI HM3yUCHUS
ouoxumuu. CBs3pb OHOXMMHM M HAaHOTEXHOJIOTMH. buoMuMmeTHka. YPOBHH OpraHu3alluu
OHoJoru4Yeckux cucteM. buonormyeckue OOBEKThI KaK HAHOCTPYKTYpPhl W HAHOMAIIUHBI.
DJeMeHTHBIN COCTaB KHUBBIX OpraHn3MoB. Oco0ast poJib BOJBI AJIs )KUBBIX OPTaHU3MOB.

2. Kiuerku u Bupycbl. OCHOBBI KJI€TOYHOUM Teopuu. [Ipokapuotel u sykapuotsl. CTpoeHuE,
(GYHKIMM W XapakTepHble pa3Mepbl KIETOYHBIX CTPYKTyp. CTpoeHHe BHPYCHBIX YAaCTHII.
Knaccudukammst BupycoB. B3aumoaeiictBue BUPYCOB ¢ KIETKOW. JIN3OTCHHBIA W JTUTHYECKUIN TYTh.
Bupychol kak npupoiHble HAHOMAIINHBI.

3. bejikoBbie HAHO00bEKTbl. AMUHOKHUCIIOTHI: OmpeeeHue, oomas ¢hopmysia, onTHIecKas
aKTUBHOCTh. buonormueckne QyHKuuM aMuHOKHCIOT. CTpykTypa aMuHOKHCIOT. HezameHnMbIe
aMUHOKHUCIOTHL. CTpyKTypa U OHoJorndeckre pyHKIUY NEeNTHIOB.

Bbuonornueckne (QpyHKINH, XapaKTEpHBIE pa3Mepbl MOJEKYJ OCIKOB. YPOBHU OpraHU3aINH
CTPYKTypbI OenkoB. Jlenatypanus. HaHocTpykTypa KoJ1areHoBbIX BOJOKOH. CTpyKTypa v GyHKIUU
remorio6uHa. CTpykTypa v GyHKIMHA UMMYHOTJIOOYJTMHOB.

Ompenenenne, HOMEHKIaTypa W Kiaccudukanus ¢epmeHToB. OCOOCHHOCTH IEHWCTBUS
(depMeHTOB Kak Karaiau3aTopoB. CTpoeHHEe aKTUBHOTO IIEHTpa (epMEHTOB. MeXaHu3M JeHCTBHS
dbepmeHTa - TEOpUS MHIYLHMPOBAHHOTO COOTBETCTBHS. (OCHOBBI (EPMEHTATUBHON KHHETHUKHU:
BIMSHUE Temneparypbl, pH, KoHueHTpauuu ¢epMeHTa u cyOcTpara. YpaBHeHHe Muxasmuca-
Menten. Perynsnus akTUBHOCTH ()EPMEHTOB — KOHKYPEHTHOE M HEKOHKYPEHTHOE MHTHMOMpPOBaHUE,
ajutocTepuyueckasi peryisius, KoBaleHTHas momudukanus. Kackan GepMeHTaTHUBHBIX peakiuuid Ha
pUMepe CBEPThIBAaHUS KPOBH.

Kodepmentsl. [lpumepsr kopepmeHToB. DYHKIUN BUTAMHHOB Kak KogepMeHTOB. Jlpyrue
¢byHkuy BUTaMUHOB. [IprMepsl BUTaMUHOB. ABUTAMHHO3.

4. YrieBoaHble HAHOCTPYKTYpbl. CTpoeHue u Ouonorndeckue (YHKIHMH YTIIEBOJIOB.
Monocaxapuabl. CTpyKTypHast 1 ONTUYECKask U30MEPHsl MOHOCAXapUIA0B, TUHEHHbIEC U IUKINYECKUE
dopmbl. Jucaxapuasl — caxapo3a M jakTo3a. Ilodmcaxapunabl: IEUIIOI03a, KpaxMall, TITUKOTEH,
WHYJIUH, XUTUH, THATYpOHOBast KucioTa. HaHOCTpyKTypa KIETOYHON CTEHKH pacTeHH.

5. Jlunuapl u 6moJsiornyeckue MemoOpaHbl. buonorunueckue (yHKIMH U KIIacCH(pUKAIUs
munuaoB. JKupubie kuciotbl. Tpurmunepuasl. Bocku. ®ochomumunpl. CTEpouabl, XOJECTEPHH.
Kaporunounzst. TepneHsi.

HanocTpykTypa KJI€TOYHOW MeMOpaHbl — JUMOUAHBIA Oucioi, mnepudepudeckue u
UHTErpajbHble Oenku. DYHKIMU KIETOYHBIX MeMOpaH. MeMOpaHHBIM TpaHCHOPT: HpocTas |
obneruennas auddysus, akTUBHBIN TpancnopT. Mexanusm neiicteus Na'/K'-Hacoca. Poib HOHHBIX
KaHaJIOB B IIPOBEICHUN HEPBHOI'O UMITYJIbCA.

6. HanocTpykTypa M PyHKUMH HYKJEHHOBBIX KMCJIOT. XUMUYECKHI COCTAB HYKJIEHHOBBIX
KHCJIOT, a30THUCThle oOcHoBaHusA. YmakoBka JIHK, HanocTpykTypa XxpomaruHa. IlpuHiun
KOMIUIEMEHTApHOCTH, BOJOPOIHBIE CBS3M MEXKAYy a30THUCTBIMU OCHOBaHUAMH. HaHocTpykTypa
nBorHou cnupanu JJTHK.
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CBoiicTBa r€HETHYECKOTO0 KOJAA, CTpOeHHE reHoB. OpraHu3aius T€HETUYECKOro Marepuarna,
CTPYKTYpHBIE TE€HBI W PETYIATOPHBIC Yy4YacTKU. VHTpOHBI W 3K30HBL. MyTtanuu u (QakTophl, HX
Bei3bIBaromue. Penmapamms JIHK. [Tpumeps! HacaencTBEHHBIX 3a001€BaHU.

[Ipomieccel  mepemaunm  reHeTwuyeckoi uHpopmauuu. Permmmmkamms [IHK, crpoenue
perukaTuBHOW BWIIKU. Tpanckpunuus, padora PHK-momumepassl. Ctpoenue tpancnoptaoii PHK.
Crtpoenue u pabora pubocoMbl. OCHOBHBIE CTAIUU MIPOIECCa TPAHCIISALINH.

7. MoJieky/JsipHble MeXaHU3MbI BOCHIPUSITUS U Nepeaadyu HH(OopMaum.

HepBHas u rymopanbHas peryisauus opranusma. [lonstiue ropmona. OcoOEHHOCTH JAEHCTBUS
TOPMOHOB. MoeKysipHble MEXaHU3Mbl JEWCTBUS TOPMOHOB: MeMOpaHO-OMOCPENOBaHHBIA U
UTO30JbHBIA MexaHu3M. Krnaccuduxamuss ropmonoB. CTpykTypa W Ouonorudeckue (QyHKIUU
HEKOTOPBIX TOPMOHOB runodusa u nepudepruueckux xesue3. [ opMoHalIbHbIE HapYIIEHUS.

HepBHas perymsuus, ctpoenue akcoHoB. CTpoeHHe W paboTa HEPBHO-MBIIIEYHOI'O CHHAIICA,
HelipoMmenuatopbl. Opranbl 4yBCTB. [loHsiTue perentopa. CTpoeHHUE M MOJEKYJSPHBIA MEXaHU3M
paboTbl 3purenbHOro penentopa. CTpoeHHE U MEXaHU3M PabOTHl  CIYXOBOTO pPELENTOpa.
MonekynspHbIif MeXaHH3M BOCTIPUSTHUS BKyca Ha IIPUMeEpe caxaposbl.

8. Mexannueckoe aBU:keHHe. CTpoeHHE MUKpOTpyOouek. MoiekynsipHas CTPYKTypa U
paboTa KIJIETOYHBIX pECHHYEK. BpalarenbHOe ABHKEHUE J>KTYTUKOB KIETKU («HAHOMOTOPY).
CtpoeHue MBIIIEYHOH KIeTKH, MHOGUOpHUTEl. HaHOCTPYKTYpa akTHHA U MHO3UHA. MOJEKYIspHBIE
MEXaHHU3MbI MBIILIEYHOTO COKPALICHHUSI.

9. MoJsieKyJIsIpHbIE MeXaHU3MbI IIPEeBPAIIleHHsI JHEPTUM U BellleCTBA B )KUBBIX CHCTEMAX.
[Tonsitne merabomm3ma, katabonusm W aHabomu3M. lleHTpanpHbie myTH oOMeHa. Kirouesbie
MeTaboNMUTHI — TUpYBaT U aneTiKoA. MakpoIprudeckue MOJIEKYIbI.

AdpoOHOE W  aHa’poOHOE  OKHUCJICHWE  yriaeBoAoB. [JmMKonmW3, €ro  Ccraauu.
[MupyBatruaporenasnas peakuus. Lukn Kpebca. O0muii MaTepuanbHblii 1 SHEpreTU4ecKuii OanaHnc
a’pOOHOT0 OKHUCIIEHUS TIIFOKO3BI.

CtpoeHne M poilb MHUTOXOHAPHHA. MeXaHu3M OKUCIUTENBbHOrO (GochopUInpoBaHUS,
COTIPSDKEHHE TIPOLIECCOB OKHCICHHS W (HochOpHIMpOBaHUs, POJIb MeMOpaHbl. MolleKyasapHas
OpraHu3aIys AbIXaTeIbHOU LIeTIH.

doTocuHTE3, CBETOBas M TEMHOBas CTaaud. MaTepHaIbHBIM W DHEPreTUYECKU OajaHC
¢orocunTesza. CTpoeHHE XIJIOPOIIIACTOB, CTPYKTypa Xjiopodwmiia. MexaHHM3M CBETOBOW CTaauH
dotocunTe3a. TemHoBas ctaaus hoTocuHTE3a, ITMKI KanbpBuHa.

10. JocTH:KeHHs U MepPCHeKTUBBLI Pa3sBUTHA HaHOOMoTexHOoruu. HanoOnorexHomorus.
BozmoxHbIe OHonornueckue 1 MEAULUHCKHIE MPUIIOKEHNS HAHOTEXHOJIOTUN M HAHOMAaTEepUAJIOB.

4. O0beM y4eOHOM JUCHUILINHBI

O0BbeM I CHUIIIHHEI

Buj yueOHoii padoThI

3 Axkan. | Actp.
4. 4.

O01mas Tpya0eMKOCTb AU CIUNIHHBI 5,0 180 135
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS 1,78 64 48
B TOM 4HcJje B popMe NPaKTHYeCKOil MOATO0TOBKH 0,11 4 3
Jlexium 0,89 32 24
B TOM 4Hclie B hopMe MPAKTHUECKON OJTOTOBKU - - -
[Tpakruueckue 3anstus (113) 0,89 32 24
B TOM 4YHCJIe B (hopMe IPAKTUIECKON MTOATOTOBKH 0,11 4 3
JlaGopatopusie padotsl (JIP) - - -
B TOM yHclie B hopMe IPaKTHUECKON OATOTOBKU - - -
CamocrosiTesbHasi padora 3,22 116 87
KoHTakTHasi camocTosTeNbHas paboTa 322 0,4 0,3
CaMOCTOSITEIbHOE U3YUYEHUE PA3/ICIIOB TUCIUIIIINHBI ’ 1156 86,7
Buja koHTpOJIA: 3a4deT ¢ oneHKOM
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5.3 IucuunjnHbl 4acTu, GopMuUpyeMoil YHaCTHUKAMHU 00pa30BaTeJIbHbIX OTHOLIEHU I
(IMCUMITHHBI IO BHIOOPY)

AHHOTaNUA padoyeil MPOrpaMMbl JUCHUINJIMHBI
«30HI0Basi MUKPOCKONHNSA ISl OLIEHKU KAa4eCTBA HAHOCTPYKTYPHPOBAHHBIX KOMIO3HIITHOHHBIX
MaTepHaJIOB»

1 Hesab AucuMIUIMHBI — GOPMHUPOBAHKE Y 00YUAIOIINXCSl 3HAHUN O CKAaHUPYIOIIEH 30HI0BOM
MHUKPOCKOIIHUH, €€ TEOPETHYECKUX OCHOB, MPUHIMIIOB PA0OTHl XU BO3MOKHOCTH HCIIOJIb30BAHUS IS
aKTyaJbHBIX 33/1a4 HAHOTEXHOJIOTUH U HAHOMAaTEPHAJIOB.

2 B pe3yabTaTe M3y4eHHs IMCHUILIHHBI 00yYAIONIHIICS 10JIKEH:

Obaaoams clenyOmUMA KOMIETEHIIMSIMHU U HHANKATOPaAMU UX JOCTHUKECHUS:

I1K-4.1; I1K-4.2; I1K-4.3; I1K-5.3

3namo:

- KJTaCCU()UKALIMIO METOZOB CKaHUPYIOIIEH 30HA0BOM MUKPOCKOIIHH;

- YCTpOMCTBO, MNPUHLMUI paboThl MU (U3MYECKHE OCHOBBI CKAHUPYIOIIUX 30HIOBBIX
MHUKPOCKOIIOB;

- [PUHUMUIIBI peaju3allid aTOMApHOrO pa3pelieHHs] B CKaHUPYIOIIMX  30HIOBBIX
MHUKPOCKOIIAX;

- 0011IMe TPEeCTaBICHUS O pa3pelaroniei CIoCOOHOCTH Pa3IMYHbIX BUOB;

- BO3MOKHOCTH M 00JacTu nmpuMeHeHust Mmeto10B C3M st ucciejoBaHus

HaHOMAaTepHaJIoB;

Ymems:

- aHAJIM3UPOBATH N300paKEHUSI U JJaHHbIE, TOTYUYCHHbIE pa3iunyHbIMU MeTogamMu C3M;

- KOPPEKTHO OTpeNeNaTh MOP(OIOrui0 HAHOOOBEKTOB U HAHOMATEPHUAJIOB;

- UCIIOJIB30BaTh CTaHAAapTHBIE MeTOMUKHA C3M 111 aHaIM3a HaHOMAaTEepUaJIoB;

- hopmynupoBaTh TEXHUYECKHE TPEOOBAaHUS K 00BEKTaM HCCIICIOBAHMS;

Braoemn:

- HaBBIKaMH 00pa0OTKK N300payKeHHIA, TOTYUYCHHBIX pa3inyHbIMU MeTonamu C3M;

NPUHLMIIAMUA TPOBEACHUSI HKCIEPUMEHTAa Ha COBPEMEHHBIX MpHOOpax CKaHUPYIOIIEn
30HI0BOM MUKPOCKOIIUY;

- MeToZaMHu pabOThl C HAYYHOH JIUTEPATypOi M AJIEKTPOHHO-OMOIMOTEYHBIMUA PECYpCaMu IO
TEOPETUYECKUM U TEXHOJIOIMUECKUM aCIIEKTaM CKaHUPYIOIIEH 30H10BOM MUKPOCKOIHH.

3 Kpartkoe copep:xanue JUCUMILIHHbI

Pa3zoen 1. Ocnogwvl ckanupyrouieit 30100601 muxkpockonuu (C3M)

CoBpeMeHHbIE MeTOAbI BH3YaJIHM3aUMH HaHOMaTepuaaoB. COBpPEMEHHBIE METOJIbI
BU3yaJHM3allMl W WCCIEAOBAaHUS HAHOOOBEKTOB H HaHoMarepuanoB. [loHsATHS pa3permaromieit
CIIOCOOHOCTH M AU(PPAKIMOHHOTO Tpenena. ATOMapHOE pa3pelieHHe B COBPEMEHHBIX METOJax
uccienoBanus. CpaBHEHHE OCHOBHBIX MHKPOCKONMMUYECKHX METOJOB (ONTHYECKHE, IJIEKTPOHHBIE,
30HA0BbIE). [IpenmymiecTBa, HEJOCTaTKM M OOJACTH NPUMEHEHHUS CKAHUPYIOIIEH AJIEKTPOHHOMN
MUKPOCKOIIMH, IIPOCBEYMBAIOLIEH DJIEKTPOHHOM MHKPOCKOIIMM U CKAaHUPYIOLIEH DIEKTPOHHOU
MUKPOCKOITNH.

Beenenne B C3M. Ucropus C3M. VYCTpoHCTBO M NPUHIMI PAOOTHI CKAHUPYIOIIUX
30HJ0BBIX MHUKpOCKONoB. OcHoBHbIe 37eMeHThl C3M. Ckanepel. Cucrema 0OpaTHOW CBSI3H.
3onnoBele Aartyuku. [lpuHnun ¢dopmupoBanus wuzobpaxkenuss B C3M. 3ammra OT BHENIHHUX
BozneictBuil. Kimaccudukamus metonoB C3M. CpaBHeHHE pa3pemiaroniei CriocOOHOCTH Pa3IMYHbBIX
Bus10B C3M.

Cxkanupyromass TyHHeJbHass Mukpockonusa (CTM). @usmyeckne ocHOBbl CTM.
DJEeKTPOHHBIE CTPYKTYpBI TBEPJOTO TEJla U €ro MOBepXHOCTH. TyHHeNbHbIN 3¢ dekt. Texunueckue
ocHoBbl CTM. KOHCTpYKIIMU CKaHUPYIOIMX TYHHEIBHBIX MHUKPOCKOIOB. Pexxumbl paboter CTM.
Metox mocTossHHONH Toka. MeToa MOCTOSHHOM BBICOTHL. MeToa oToOpaxeHue padoThl BBIXOAA.
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Peanu3anus aToMapHOro paspelieHuss B CKAHMPYIOIIEM TYHHEJIBHOM MHUKpOcKomne. OrpaHuyeHus
CTM. IloaroroBka noBepxHocTH TBepAbIX Tea s CTM uccnenoBaHuii.

AToMHO-cui10Basi MUKkpockonusi (ACM). CuioBoe B3auMOJICHCTBUE 30HI0BOrO AaTYMKA U
obpasna. [Torennman Jlennapna-/»xonca. ACM 30HIBI: BUIBI, CIOCOOBI M3TOTOBIICHUSI, OCHOBHBIE
napameTpbl. Konctpykmuss ACM. CnocoObl perucTparni OTKJIOHEHHWs KaHTWIeBepa. PeXuMbI
pabotet ACM. KoHTakTHasi aTOMHO-CHJIOBass MUKPOCKOIIHSI- METOJ IMOCTOSHHOM BBICOTBHI, METO
MOCTOSIHHOM CWJIbI, KOHTaKTHBIM MeToj paccorjacoBaHus. Hemocratku koHTakTHOH ACM.
[TonykoHTakTHasE aTOMHO-CUJIOBass MHUKpockonus. [IpenmyiiecTBa U HEJOCTATKU IMOJYKOHTAKTHOU
ACM. KpuBbie 3aBUCUMOCTH CHJIBI OT PaccTOsHUS. JlaTepanbHOE B3aMMOICHCTBHE 30H/a U 00pasIia.
Mukpockonus JnaTepaqbHbIX cuil. Paspemraromas cnoco6Hocth ACM. beckontaktHas ACM.
Bo3moxxknoctu 6eckontaktHOit ACM. Mcnonp30BaHHe OpPraHUYECKHX MOJIEKYJ B Ka4eCTBE 30HJIOB
s C3M. HanotpyOku — gatunku C3M.

Crkanupyomas OJMkHenosibHass ontuyeckass mukpockonuss (CbOM). Teopetnueckue
ocHoBel CBOM. DOd¢¢ektuBHOE MPEoposieHHe ONTHYECKOro IU(PPAKIMOHHOTO Ipeena. 30HIbI
CBOM: tumsl, uzrotopiienue. KoHCTpyKInu OIMKHETIONBHBIX ONITHYECKUX MUKPOCKOIIOB. KOHTpOITh
PaCCTOSIHUS MEX/Ty 30HJ0M U TIOBEPXHOCTHIO. Peanm3arus cuctembl 00paTHO# cBsizu. Paspenraromas
criocooHocte CBOM. Pexxumbr pa6otel u Buasl CbOM. Kondurypamus CbOM ¢ momynem HK-
Dypse.

Pazoen 2. Bozmoxncnocmu C3M

Apyrue Buast C3M. Mukpockonusi cuil TpeHUs. MeToa  MOIYJSIIIUU  CHJIBL.
Mmuoromnpoxoaasie  MeTonuku padotel C3M. DOnektpocwiioBas Mukpockonus. CkaHUpyromas
eMKocTHast Mukpockonusi. Meron 3onaa KenbBuna. MaruutHas cuiioBas Mukpockomnus (MCM).
[Tpuanun padoter C3M B pexume MCM. Ksasucratudyeckue metonuku MCM. KoneGatenbHbie
metoguku MCM. 3ongossie natunku st MCM. Jlutorpadus B C3M. CTM, ACM nurorpadus.
AHOIHO-OKHCIUTENbHAS IUTOrpadus.

Bo3moxknoctu C3M. Ilpeumymectsa u Hegoctatku C3M. Crangaptet C3M. Hckaxenue
n300paxeHusi ckanepoM. VckakeHus, CBsI3aHHbIE C 30HJIOBBIM JaTYMKOM. VckaxeHwus:, CBSI3aHHbIE
pexxumom pabotrel C3M. Kamumbpoka C3M. IlpuHIMIBI KOPPEKTUPOBKH H300pakenuii C3M.
B03MOXHOCTH aTOMHO-CHUJIOBOM MHKPOCKOIIMHU B OIpeneiaeHud (HOopMbl U pa3MEpOB HAHOYACTHUI]
METAJIOB W WX COEIWHEHWH. METOOUKH BOCCTAaHOBIICHUS PEATbHONW TeoMeTpur OOBEKTOB
uccinenoanusi ACM. Bo3MOXHOCTh MPOBEACHUS HEPA3PYIIAIONIUX HCCICAOBAHUN C MOMOIIBIO
ACM.

Pazoen 3. Ilpumenenue C3M

IIpumenenne C3M jaas1i uccAeJ0BAHUA OCHOBHBIX KJIACCOB HAHOMATEPHAJIOB.
AtomapHoe paspemieHne, nocturayroe ¢ nomomipto CTM. Ilpumenenne MCM. I[lpumenenus
ONMmKHENoNMbHON onTHKH. MccrnenoBanue BOAOPOAHBIX cBsizel. OrmpeneneHue pasmepoB U (HopMel
HaHouacTull. MccrnemoBaHusi MOPQOJIOTUM U JIOKAJBHBIX CBOWCTB TOJMMEPHBIX MaTEpUANIOB.
HccnenoBanuss MarHUTHBIX HAHOYACTUIl U CTPYKTyp merogoM MCM. BrlumnciieHne aare3nMoHHBIX
cun MeronoM ACM. Bo3moxHoctn u mnepcnekTuBbl ACM B HCCIEIOBAaHMM CHUHTETHYECKUX
XUMUYECKUX BOJIOKOH. VccienoBanue HaaMOJIEKYJISAPHOU CTPYKTYpbl MOJUMEPOB U KOMIIO3HTOB.
Hcnonp3zoBanne C3M nist uccnenoBanusi MOp(HOIOTHN U TIPOIIECCOB POCTA.

HccaenoBanue Omosornueckux 00bekToB ¢ momombiw C3M. Hcnonb3zoBanue C3M B
pasnmuuHbIX cpenax. Bosamoxxnoctr C3M miis ucciieioBaHust 00bEKTOB B KUIKUX cpenax. [IpuHImmb
MPUTOTOBIICHUS] OMOJIOTUYECKIX OOBEKTOB Ui UccienoBanus ¢ nomomibio C3M. Bo3moxHocTH B
HCCJICI0OBaHUM OEIKOBBIX MoJieKys ¢ momotibio C3M. U3yuenne JIHK. MccrnenoBanus BUPYCOB U
Oakrepuii. MiccrnenoBanue aare3MOHHBIX B3aUMOACHCTBUA.

CoBpemennbie npudopbl U MeToabl C3M. OCHOBHBIE TPOU3BOAMUTENHN CKAHUPYIOIIUX
30H/I0BBIX MUKpockornoB. @opmar nanusix B C3M. Bapuantsl Buzyanuzanun C3M u300paskeHUH.
KonnuectBennsiit anann3 C3M u3o0pakennii. CTaTUCTHUYCCKUN aHAIN3 U300paKeHUM, TTOTyYEeHHBIX
¢ nomoipsio C3M.

4 O0beM yueOHO# JUCUMIIJIMHBI
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O0beM AU CUMIIITHHBI
Buj yueOHoii padoThl Axan. | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTb AU CIUNIHHBI 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,33 48 36
B TOM 4HcJje B popMe NPaKTHYeCKOil MOATOTOBKH 0,11 4 3
Jlexiun 0,45 16 12
B TOM yHclie B hopMe IPAaKTHUECKON MOATOTOBKU - - -
[Tpaktuueckue 3anstus (113) 0,88 32 24
B TOM 4YHCJIe B (hopMe IPAKTUIECKON MOATOTOBKH 0,11 4 3
JlaGopatopusbie padotsl (JIP) - - -
B TOM yHclie B hopMe IPaKTHUECKON OArOTOBKU - - -
CamocTosiTesibHasi padoTa 1,67 60 45
KonTakTHas camoctosiTenibHas paboTa 167 0,2 0,15
CaMOCTOSITEIbHOE U3YUYEHUE PA3/ICIIOB TUCIUIIIINHBI ’ 598 44,85
Bua kouTpoJis: 3ader

AHHOTaUUsA padoyeil MPOrpaMmMbl JUCUHUIIIIMHBI
«MeToabl TEPMUYECKOT0 AHAJIN3A IJISl OLIEHKN KAa4eCTBA HAHOCTPYKTYPHUPOBAHHBIX
KOMIIO3ULIMOHHBIX MATEePHAJIOB

1 Heap aucuunauHbl — GOPMHUPOBAHUM Y OOYUAIOMIMXCS KOMIUIEKCHOTO MPEACTABICHUS O
BO3MOKHOCTSIX TEPMHUUYECKOI0 aHAJIN3a JIJIs1 UCCIIE0OBAHNS HAHOMATEPHUAIIOB.

2 B pe3yabTaTe M3y4eHHs IMCHUILIHHBI 00yYAIOUIUHIICS 10/IKEH:

Obaaoams clenyOmUMUA KOMIETEHIIMSIMHI U HHANKATOPAMU UX JOCTUKCHUS:

[1K-4.1; 11K-4.2; T1K-4.3; T1K-5.3

3namo:

- KJIacCUPUKANUIO U (PU3HUECKO-XUMUIECKIE OCHOBBI TEPMHUYECKOTO aHAIN3a MaTEPHUAJIOB;

— YCTpPOMCTBO U MPUHIUI pabOThl OCHOBHBIX MPUOOPOB TEPMHUUECKOTO aHAIIN3A;

- BO3MOXHOCTM NPUMEHEHUS TEPMHUECKMX METOJOB  aHaiu3a B  TEXHOJOTUHU
HaHOMAaTepHaJoB;

Ymemns:

— aHAJIM3UPOBATh PE3YJIBTATHI UCCIIEIOBAHNS HAHOMATEPUAJIOB TEPMUUYECKUMU METOAAMM;

— paccUMTHIBaTh (PUIUKO-XUMHUUYECKUE TapaMeTphl XHMHUYECKUX pEeaKlIuid C y4acTHeM
HaHOMAaTEPHAJIOB I10 PE3yJIbTATaM TEPMOTPABUMETPUH U CKAaHUPYIOIIEH KaTOPUMETPHH;

- moadupaTh HEOOXOIMMOE TEXHUYECKOEe OPOPMIICHHE /JIsl HCCIIE0OBAaHUS HAHOMATEPHUAJIOB
TpeOyEeMBbIX THIIOB.

Braoemy:

- CTaHJApPTHBIMM METOJMKAaMHU aHAJIN3a HAHOMATEPUAJIOB METOJaMH TEPMOIPABUMETPUHU U
Qg epeHInaIbHO-CKaHUPYIOLIeH KaJOpUMETPUH;

- OCHOBaMH TEPMOKHMHETHYECKOI'O aHAJIN34;

- MerojaMu palbOTbl € HAyYHOM-TEXHHYECKOH JHUTEpaTypodl MO TEOPETHUECKUM U
TEXHOJIOTMYECKUM aCIEKTaM TEPMOIPaBUMETPUUECKOT0 aHAJIN3a HAHOMATEPHUAJIOB.

3 KpaTkoe coaep:kanue JUCHUNTIHHBI

Paznen 1. UcTopusi M OCHOBBI TEPMHYECKOI0 AaHAJIM3a MATEPHAJIOB

Hctopuss m 3Tanbl pa3BUTHSI TEPMHYECKHX METOA0B AaHAJW3a. OKCHepuMeHTHl Jle-
[[latenbe m OcteHa. MeTon NEPUOAMYECKOTO MNPOKAIMBAHUA-B3BEIIMBaHus. [IpuHIMIUaIBEHOE
YCTPOUCTBO AepuBaTorpada.
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OcHoBHBIEC 321a4M TEPMHYECKOI0 AHAJHM3a MaTepuaoB. PU3NKO-XUMUYECKHE OCHOBBI
TEPMHUYECKUX METOJOB aHa/In3a. [{lMHAMUUeCKUi U U30TEPMHUUECKUE PEKUMBI TEPMUYECKUX METO/I0B
aHanmu3a. O6acTy NPUMEHEHHsI TEPMUYECKUX METOJI0B aHAJIN3a HAHOMAaTEepHAJIOB.

TexHnuyeckas peanusanus TEPMHYECKOro aHau3a. TepMmomnapel: MaTepUabl U CBOWCTBA.
[TonsaTe sTanoHa BellecTBa. BiusHME CKOPOCTH PEAKLUN M YCJIOBHSA IPOBEICHUS SKCIECPUMEHTa
(pazmep TS, popMblI JepxKaress, MpoObl, CKOPOCTH HArpeBa, BIUSHUE aTMoc(epsl B Me4M) Ha
bopmy muddepennmanbHoil KpuBoi. McTouHMKNM OmMOOK M MOrpemHocTedt B auddepeHuanpHo-
TEPMHUYECKOM aHAIIN3E.

Paszgea 2. Kinaccuyeckue MeTOAbl TEPMUYECKOT0 aHAJIM3A

Tepmorpasumerpuyecknit ananu3 (TI'A). OcHoBbl MeTOAa TEPMOIPaBUMETPUUECKOTO
ananmu3a. [lpuwamun yctporictBa mpubopa TI'A. Kpuseie TI'A. Bocnpown3Boauiaoch W TOYHOCTH
merona TI'A. BrusHue ycioBusi NpoBeleHUs dSKcrepuMeHTa Ha pesynbTathl TT'A. CrocoOsl
ONpECIICHUsT TEMIIEPaTyPHBIX HHTEPBAJIOB Pa3JI0KEHUS BEILECTB, ONPEICIICHUE IOTEPh MAcCCHI.
Hctounuku ommbok u nmorpemHocteit B TT'A.

JAudpepennuanbuo-repmudecknii anamau3 (ATA). OcuHoBel mMetona auddepeHnaibHo-
TEpPMUYECKOTO aHanu3a. Y paBHenue Kupxroda. [lpunmun ycrpoiictsa mpubdopa JTA. Kpussie ITA.
IIpeumymectBa u Henocrarku JITA. Temnonepenoc.

JMudpdepennmnanbuo-ckanupyromas kaaopumerpus (JACK). O6nactu npumenenus [ICK).
CriocoObl onpeneneHusi TeMIepaTypHbIX HHTEPBAJIOB Pa3I0KEHUs BEIIECTB M (PAa30BbIX MEPEXOI0B.
KonnyectBenHoe ompenenenue TemioBbIX 3¢dexToB. MccnenoBaHne KHHETUKM — peakLuit
TEPMHUYECKOTO pasyioKeHHs: MaTtepuanoB. Mcrounuku ommbok u morpemtHoctei B JICK. BapuanTsr
JCK npunnunuansHo-ominyHble oT JITA. CUHXpOHHBIN TEpMUUECKUN aHAIN3 MaTepUAIOB.

JAunaromerpusi. Xapakrepuctuka mMeroaa. OnpeneneHiue U3MEHEHUH UTMHBI 00pa3IoB MPH
HarpeBe M OXJIAXKICHUU WIM IIpU H30TEPMHUYECKOM BbIIEp:KKe. TemmeparypHblii KOHTpPOJIb B
nunatomerpe. [pon-kanopumerpusa. CriocoObl onpeaeneHus Te0EMKOCTH MaTEpHAIIOB.

Pa3nen3. KomiiekcHbIe MeTOABI AHAIN32 HAHOMATEPHAJIOB

TepMuueckuii aHaiu3 ¢ u3ydyeHHeM BblIIeJUBHIUXCS ra3oB. CoBMelieHHE TPUOOPOB
tepmuueckoro aHanuza ¢ UK-®ypee u macc-cnekrpomerpamu (MC). CTA-UK-®Dypse: npuHIuI
pabotsl u obnactu nmpumeHeHuss. CTA-MC: nmpunHIun paboTsl 1 00J1aCTH MPUMEHEHHUS.

IIpumeHeHne TepMHUYECKHX METOAOB /Ul aHAJM3a HaHoMaTepuaJsoB. lccinenoBaHue
IUTABJICHUS HAHOYACTHI[ METAJZIOB € IIOMOMIBK0 TEPMUYECKMX METONOB aHanu3a. OmnpezneneHue
TEIUIOEMKOCTH  HAHOCTPYKTYPUPOBAaHHbIX MarepuanoB. CHHXPOHHBI TEPMUYECKUI aHaIu3
KOMITIO3UIIMOHHBIX MaTEPHAJIOB.

Hccnenopanne  KOJMMYECTBEHHBIX XAPAKTEPHUCTHK HAHOMATEPHAJIOB  MeTOAaMU
TepMuuyeckoro aHaamusa. VccienoBanue (a3oBbIX AMAarpaMM MHOIOKOMIIOHEHTHBIX HAaHOCHCTEM.
Bnusaue pasnuyHbix (hakTopoB (IMpUMECH, XUMHUYECKHE B3aUMOJCHCTBHUSA, aTrMocdepa Meyd) Ha
TOYHOCTb KOJMYECTBEHHOTO ¥ Ka4ECTBEHHOTO AHAIN3A.

IlepcnexkTHBHBIE  MeTOAbl  TepMHYecKOro  aHanau3a.  OCHOBHbIE  TNPUHIUIIBI
TepMOMarHuToMeTpuu. TepMocoHoMeTpus. BpicokoremnepaTypHsiii ontuueckuii JTA wu ero
aHayord. Mero 1a3epHOM BCHBIIIKHM: MPUHIUIHAIBHOE YCTPOHCTBO MPHOOpa, (PU3NKO-XUMHUECKUE
OCHOBBI, TIPUMEpPBI NPUMEHEHMs. MeTos rperomux IUINT. BBICOKOTOYHOE M3MEpEHHE TEIUIOBBIX
IIOTOKOB.

4 O0beM yueOHOI JUCUMIIJIMHBI

O0beM TUCUMILTHHBI
Buna yueOHoi# padoThI Axax. | Acip.
3E
4. 4.
O01masi Tpy10eMKOCTb JUCUMILIIHHBI 3,0 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 1,33 48 36
B TOM 4HcJie B (popMe NPAKTHYECKOH MOATOTOBKH 0,11 4 3
Jlexiun 0,45 16 12
B TOM yHclie B hopMe NPAKTHUECKON NOArOTOBKU - - -
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[Tpakruueckue 3anstus (113) 0,88 32 24
B TOM 4HCJIe B (hopMe IPAKTUIECKON MTOATOTOBKH 0,11 4 3
JlaGopatopusbie padotsl (JIP) - - -
B TOM yHclie B hopMe IPaKTHUECKON OATOTOBKU -
CamocrosiTesbHasi padora 1,67 60 45

KoHTakTHasi camocTosTeNbHas paboTa 167 0,2 0,15
CaMOCTOSITENIbHOE U3YUEHUE PA3/ICIIOB TUCIUIIIINHBI ’ 598 44,85
Bua kouTpoJis: 3auer

AHHOTAIUS POrPaMMbl JIHCIUIITHHBI

«MeTtoabl! JiazepHOH AM(PPAKINH I U3yYeHUS HAHOMATEPHAJIOB M ChIPbA ISl UX MOJYYeHUsD)

1 Heap AMCUMIVIMHBI — TMPHOOpETeHHE 3HAHMN, YMEHMH, BIAJACHUN W (OpPMHpPOBAHUE
KOMIIETEHIINI B 00JIaCTH METOI0B J1a3epHOM AU pakuuu A aHAIM3a HAHOMAaTEpUAJIOB.

2 B pesyabraTe M3y4eHHUsl JMCHUILIMHBI 00y4alomuiics 1Mo mporpaMmmMe dakajaBpuara
JTOJIKEH:

Obaadamys cleAyIOMMMA KOMIIETCHIIUAMHU ¥ UHIUKATOPAMHU UX JTOCTHKECHUS:

[1K-4.1; 11K-4.2; TIK-4.3; [IK-5.3

3nams:

— TEOPETHUYECKUE OCHOBBI CTATUYECKOTO U JUHAMUYECKOTO PACCEUBAHNUS CBETA;

— YCTPOMCTBO M MPUHLMI pabOTHI JJa3€PHBIX aHATU3ATOPOB pa3Mepa YacTHIl;

— BO3MOXXHOCTH M 00JacTh NPHUMEHEHHUS METOJOB IMHAMHYECKOIO CBETOPACCESHUS IS
UCCJIEIOBaHMsI HAHOMATEPUAJIOB;

Ymems:

— QHAJIM3MPOBATh M300PAXKEHHUS U TaHHBIE, IOTy4eHHBIE METOI0M TMHAMHYECKOTO PACcCesHUS
CBETA;

— (opmynupoBaTh TeXHUYECKHE TPEOOBaHUS K 00bEKTaM HCCIICIOBAHMS;

Braoemy:

— HaBBIKAMU 00pabOTKH M MHTEPIPETALUU AAHHBIX, MOJTYYEHHBIX METOJ0M AMHAMHUYECKOTO
paccesiHUs CBETa;

—MeTofaMu paboThl C HAYYHOH JIUTEpaTypoOd M AJIEKTPOHHO-OMOJIMOTEUHBIMU pecypcami,
CBSI3aHHBIMU C IPUMEHEHHEM JIa3epHON AU PAKIUK JJIs aHaJIu3a HAaHOMAaTepHaloB.

3. KpaTkoe comepxkanue Q1 CHUNIIHHBI
Pasznen 1. TeopeTudeckue 0CHOBBI CBETOPACCESHUS
1.1 Beegenne. /luarnocTuka ¥ MeTOAbI HCCIEI0BAHUSI HAHOMATEPHATIOB H HAHOCTPYKTYP

Mertonpl onpenenenus pasmepa 4dactull. CuToBbli MeTol. CeIMMEHTAllMOHHBIM METO/I.
Konnykromerpuueckuii Mmetoq. MeTol MUKPOCKOIINH, pa3HOBUJHOCTH MUKPOCKOIOB. TexHuueckoe
OCHaIlleHHe, 001as KOHCTPYKLHUS SJIEKTPOHHBIX MHKPOCKOMOB M XapaKTepUCTHUKU HH(GOpMalUH,
NOJy4YaeMOM ¢ MCIOJIB30BAHUEM PA3TIMYHO OCHALICHHBIX MUKPOCKOIMOB. Pa3pemiaromnias criocoOHOCTb
MuKpockomnoB. [Toaroroska o6pa3noB [is UccienoBaHus Ha MUKpockonax. OnpeneneHue quamerpa
Hecepuueckux yacTuil. IIpuHIHMNuanbHble BOSMOXHOCTH AJIEKTPOHHBIX MHUKPOCKOIIOB B CIIy4ae UX
MIPUMEHEHHUS JUIs aHAJIN3a MaTEPHAIIOB.
1.2 TeopeTnueckne OCHOBBI CBETOPACCESIHUS

Uctopus ceropaccesHusi. ONTUYECKUNA TUAMA30H 3JIEKTPOMArHUTHBIX BOJIH. Du3nueckue
OCHOBBI IIPOLIECCOB PACCESHUSA M MOTJIOLIEHHS CBETa. YCIOBUS U BUABI PAIEEBCKOIO PaCCESHUS.
Paccesdnne ManplMM yacTMLAaMM MHOJISIPU30BAHHOTO M HEMOJISIPU30BAaHHOrO cBera. PaccesHue Ha
GuykTyanusax u gactunax. SBieHus, HaOJIr0Aa0UIMecs IPU PaclpOCTPaHEHUH CBETA B TUCTIEPCHBIX
cucreMax. YIpyroe u Heynpyroe paccesiHue.
1.3 Teopusi MOJIeKYJISIPHOTO PacCcesiHUs CBeTa

SBnenus Mangensiirama-bpunmossa u Pamana. Jlazepnas CIIEKTPOCKOIHS
KOMOMHAIIMOHHOTO paccesHus. BvlHyXaeHHOoe KOMOMHaIMOHHOE paccessHue. Moaens Jlopenua.
Teopust Panes MonekynsapHoro paccessHus. OCHOBHBbIE ciiencTBUsA Teopuu Pasnes. MonekysnsapHoe
paccesiHie Ha (DIYKTyalusx aHU30TPONUU B raze. MounekyisipHas pedpakiius.
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Paspnen 2. /luHaMu4YecKoe H CTATHYECKOE PACCEHBAHHUE CBETA
2.1 Ilornomenue u paccesinne cgera chepudeckoii yactuuei (reopust Mn)

CriekTpanbHble XapaKTEepPUCTUKHU paccesHus cBeTa Ha chepuueckux dacTulax. BrusHue
CTPYKTYpbl U (OpPMBI PACCEUBAIOIIUX YACTUI[ HA ONTUYECKUE XAPAKTCPUCTUKU JUCIIEPCHOMN
cuctemMbl. OCOOEHHOCTH HMHIUKATPUC paccesHus Ha cepruuecKuX YacTHIaX B 3aBUCUMOCTH OT
pasMepa M ONTHYECKUX TIIOCTOSHHBIX. BekrtopHas amarpamma Mu. Teopus @paynrodepa.
MHorokpatHoe paccenBanue. CTaTHUECKOE PAaCCEMBAHUE CBETA.

2.2 JluHaMHu4ecKoe paccenBaHHUe CBeTa

OcCHOBHBIE W€ THUHAMUYECKOTO paccemBaHus cBeTa. [lapameTpsl onpeneneHuss METoI0M
JUHAMUYECKOTO0  CBeTOpaccestHus [ 'mapoauHaMuUyecKuil — AuameTp.  IDIEKTPOKUHETUYECKUU
MOTEeHIMaN. JJeKTpokuHeTnueckue sBiaeHus. Teopuss JDC. MonekynsipHas macca. CpaBHEHUE
METOJI0B CTaTUYECKOTO U JUHAMHUYECKOIO PACCESHUS CBETA.

Pasznen 3. Jlazepubie anaau3zatopbl. CxeMbl YCTAHOBOK
3.1 CocTaBHBIE 3JIeMEHTHI AHAJIN3ATOPOB pa3Mepa 4YacTHIL

Jlazeprl, mpuHIMTT paboThl Jlazepa. Buaer masepoB. AkTuBHas cpenma JsazepoB. Hakauka,
MEXaHU3M «HaKauykKu» Ja3epoB. OnTudyeckuid pe3oHaTop. XapaKTEepUCTUKU KadecTBa M3ITy4YEHUs
nazepoB. Jlerextopsl (poroHOB. DoTOAMHCCHOHHBIE ycTpoiicTBa. [Ipnbop koppemsiuu. Cucrema
cueta (pOTOHOB.

3.2 [IpuHIUNIMAJIBLHBIE CXeMbI YCTAHOBOK JIa3€PHbIX aHAJIM3aTOPOB.

[TpuHIMNIMaTbHBIE CXEMBI YCTAaHOBOK JIa3epHBIX aHainu3aTopoB kommnanuu Fritsch, Malvern,
Horiba u mpouee. IIpubopsi, 0COOCHHOCTH MoOJENEH JTa3epHBIX aHAIM3aTOPOB, TOTOJHUTEIHHBIC
moyiu. [IpuMeHenne MeToa 1a3zepHoi TudpaKIuu IS KCCIe0BaHNs HAHOMATEPHAIIOB.

4. O0beM y4eOHOI TUCUMIITIMHBI

O0beM TUCUMTLTHHBI
Buna yueOHo# padoThI Axax. | Acip.
3E
4. 4.
O0masi Tpy10eMKOCTh JUCUMIIIIHHBI 4,0 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 1,78 64 48
B TOM 4mucJie B (popMe NPaAKTHYECKOH MOATOTOBKH 0,11 4 3
Jlexmuu 0,89 32 24
B TOM 4HUCJIE B JOpME MPAKTUYECKON TOATOTOBKU - - -
[Tpaktuueckue 3ausatus (113) 0,89 32 24
B TOM 4HUCJIE B JOpME MPAKTUYECKON TOATOTOBKU 0,11 4 3
JlabopaTtopusie paboTs (JIP) - - -
B TOM 4HCJIE B OpME MPAKTUYECKON TOATOTOBKU - - -
CamocTosiTesibHasi padoTa 2,22 80 60
KonTakTHas camoctosiTenbHas paboTa 227 0,2 0,15
CaMocCTOATEIbHOE NU3YUEHHE PA3EIIOB JUCIUIIINHBI ' 79,8 | 59,85
Bua kouTpoJis: 3auer

AHHOTaUUsA padoyeil MPOrpaMmMbl JUCUHUIIIMHBI
«DOU3NKOXUMHSA ¥ TEXHOJIOTHS YIJIEPOAHBIX HAHOMATEPHATIOBY

1 Iensr aucuMmiMHbl — NpHOOpPETEHHE 3HAHWMN, YMEHHMH, BIaJcHUM M (OPMHPOBAHHE
KOMIETEHIIMH B 00JacTH YIIEPOAHBIX HAHOMATEpUATIOB M O3HAKOMJIEHHME C HUX CTPYKTYpOH,
CBOfICTBaMI/I, BO3MOXKXHOCTAMU MPUMCHCHUA.

2 B pe3yabTare udydyeHUs TMCHUIVIMHBI 00y4AKOIIMIICA MO MporpamMMe 0akajaBpuara
JTOJIKEH:

Obaaoams clenyOmUMUA KOMIETEHIIMSIMHI U HHANKATOPaAMU UX JOCTUKCHHUS:

[1K-4.1; 11K-4.2; T1K-4.3; T1K-5.3

3nameo:
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- MoauduKaluu yriaepoaa, CTPYKTypy M CBOWCTBa YIJIEPOJHBIX HAaHOMAaTEpPHAJIOB,
BO3MO>KHOCTH MX MCIOJIb30BaHUS;

Ymemp:

- WUCTIONB30BaTh pa3MYHbIE WMCTOYHHKU WHQOpMAIMK [UIsl TOJYYCHHS CBEICHHH O
HOBEHIIMX MCCIETOBAHUAX B 00IaCTH YIIIEPOAHBIX HAHOMATEPHUAJIOB;

- KPUTHYECKU aHAIM3UPOBATh HAy4YHbIE MyOIMKAIUY;

Braoemy:

- HaBBIKAMHU TOJTOTOBKHM AHATUTHYECKUX O030pOB COBPEMEHHOW HAYYHOW JTUTEPATyphl B
00JacTu yTraepoAHbIX HAHOMATEpUAJIOB B YCTHOM M MUCbMEHHOM (opme.

3. KpaTkoe comepxkanue Q1 CHUNIIHHBI

Paszgea 1. Knaccupukanus yriiepoanbix HAaHOCTYKTYpP. HanoTpyOku u ¢ysuiepeHsl

1.1 Beemenume. Kaaccupukamusi  yrilepoAHbIX  HAHOCTPYKTYP  AJIIOTPOIIHBIE
Monupuxanuu  yriaepoga OCHOBHBIE TIOHATHS KBAaHTOBOM XWUMHUHU. [uOpuauzanusi aTOMHBIX
opbutaneil © MHOrooOpasue auIOTPONHBIX MOAM(DUKALMN U XUMHUYECKUX COCIMHEHHH yriepoja.
Anmva3 wu ankasnel. ['padut, rpaden, apeHbl, ankeHbl, KapOuH, ankuHbl. CMENIaHHBICE W
POMEKYTOUHBIE AJUTOTPOMHbBIE MOIU(DUKALIUH YTIepoa.

1.2 YraepoaHble HAHOTPYOKkM. VcTopusi OTKPBITHS YTJIEPOIHBIX HAHOTPYOOK. [loHsTHe
OJTHOCTEHHBIX U MHOTOCTEHHBIX yIJIEPOIAHBIX HAHOTPYOOK. MHpOopManus 00 uX CTpPOSHUN U METOAAX
nosydeHuss. CTpPYKTypHBIE CBOWCTBA. XHPaJbHOCTh HAHOTPYOOK. DJIEKTPOHHBIC CBOWCTBA
HAHOTPYOOK. DJIEKTPOHHBIE CBOWMCTBA IpaUTOBOM IIIOCKOCTH. MexaHn4eckrue CBOMCTBA. YIpyrue
CBOMCTBa YIJIEPOJHBIX HAHOTPYOOK. DJIEKTPOMEXaHUYECKHE CBOMICTBA YTIJIEPOIHBIX HAHOTPYOOK.
[Monartue xwupanpHocTH. OOCYXIEHHE B3aUMOCBS3M XHUPATHHOCTH M (U3MYECKUX CBOWCTB
YTIAEpOAHBIX HAHOTPYOOK. [IpuMenenue yrieponubix HaHOTPYOOK. TOKCHYHOCTH HAHOTPYOOK.

1.3 ®ynanepen. Hcropuss otkpeiTus (ymnepeHoB. Kiacrepbl yriepona. YcTaHoBKa U
metoauku Pruapma Cmommu. Otkpeitust bakmunactepa @ynnepa. [lonstue o pymiepenax. Teopema
Diinepa U CTPYKTypa MOJEKYJd (PyJIepeHOB U YIIEpOIHBIX HAHOKIIACTEPOB, (yJUIEPEHONOI00HbBIE
CTPYKTYpbl B JKHBOM mpHupojae. YriiepoaHbsle Kkiactepsl (QymiepougHoro Ttumna. CunTes,
MoIU(DUIIMPOBAHKE, UCTIONB30BaHUE (YIIIICPEHOB.

Paszgen 2. Kommo3uThl Ha OCHOBe YIVIEPOAHbIX HaHoMarepuaJyioB. Heyriepoanbie
HaHOTpYOKku. I'padpen. Hanoanmas

2.1 I'pagen. Ilonstus rpadura, rpadena, okcuna rpadena, CTpoeHHEe U 0COObIE CBOWCTBA
rpadena. Xummuueckoe moaupuiupoBanue rpagdena. «I'padenoBas» 3meKTpoHNKA. MHOTOCIOWHBIN
snuTtakcuanbHbid Tpadern (MEG). Ctpykrypa, 31eKTpUYECKHE CBOMCTBA, MEXaHMUECKHE CBOWMCTBA,
BO3MO>KHOCTH IIPUMEHEHUS B 3JIEKTPOHUKE

2.2 Hawnoaama3s. I[loHsaTHs HaHOanMasa, CTPOCHHE M OCOOBIE CBOWMCTBAa HaHOAIMas3a.
TexHosorus MOJyd4eHUsl JETOHALIMOHHBIX HaHOoaliMa3oB. OUHCTKAa HAHOAJIMAa30B OT IPHUMECEH.
MeToapl KOHTPOJIE CTEMEHW YUCTOTHl JCTOHAMOHHBIX HaHoanMmaszoB (JAHA). Ilomydenwme
HaHoanMa3HbIX cycneH3uil. Ctpykrypa JJHA. Ilpaktuueckoe ucnons3oBanue JHA.

2.3 KoMno3uThl, cojep:kaiiue yrjepoJHble MaTepuabl. Marepuaibl U1 KOMIIO3UTHI Ha
OCHOBE YIJIEPOJHBIX HAHOTPYyOOK. IlosmMepbl M KOMITO3UTHBIE MaTepHalbl Ha OCHOBE JPYIHUX
YTIEPOAHBIX HAHOCTPYKTYP.

2.4 Heyriepoanbie HaHOTPYOKH. [ToHsTHE HEyrIEepOAHBIX HAHOTPYOOK. DYHKIIMOHAIBHbIE
CBOWCTBA M MPAKTUYECKOE MCIIOJIb30BAHUE PA3IIMUYHBIX HEYTJIEPOIHBIX HAHOTPYOOK.

4. O0beM y4eOHOI TUCHUIIIIMHBI

O0beM TUCUMITHHBI
Buna yueOHoi# padoThI Axax. | Acip.
3E
4. 4.
O01masi Tpy10eMKOCTh JUCUMIIIIHHBI 4,0 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 1,78 64 48
B TOM 4HcJie B popMe NPaAKTHYECKOH MOATOTOBKH 0,11 4 3
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Jlexmuu 0,89 32 24
B TOM yHclie B hopMe IPaKTHUECKON OATOTOBKU -
[Tpakruueckue 3anstus (113) 0,89 32 24
B TOM 4HCJIe B (hopMe IPAKTUIECKON MTOATOTOBKH 0,11 4 3

JlaGopatopusbie padotsl (JIP) - - -

B TOM yHciie B hopMe IPaKTHUECKON OATOTOBKU -
CamocTosiTesibHasi padoTa 2,22 80 60

KonTakTHas camoctosiTenibHas paboTa 222 0,2 0,15
CaMOCTOSITENIbHOE U3YUEHUE PA3/ICIIOB TUCIUIIIINHBI ’ 798 5985
Bua kouTpoJis: 3ader

AHHOTauA padoyeil MPOrpaMMbl JUCHUNJIMHBI
«HanomaTepuaJibl AJ1sl HANPABJEHHOT0 TPAHCIOPTA JIEKAPCTBEHHBIX BENIECTB)

1 Lenr AMCHMIUIMHBI — O3HAKOMMTH CTYAEHTOB C IEPCIEKTUBHBIMH HAIPABICHUAMU
NPUMEHEHHUS HAaHOMATEepUAIOB B (hapMalrleBTHKE U MpOoOJeMaMHU CO3/IaHUs HOBBIX JICKAPCTBEHHBIX
CPEICTB, AaTh MOHATHE 00 OCHOBax OOIIel (apMakoIOrHH, MOKa3aTh OCHOBHbIE HANpaBICHUS U
MOIXOJbI K pa3padOTKe HAHOYACTHII W HAHOMATEPUAIOB HJs (apMaleBTUKH, HaTh MPUMEPHI
KOHKpPETHBIX pa3paboTOK HaHOMAaTepuajoB JUIsl HAIMpaBICHHOTO TPAHCIOpPTa BEIIECTB U
JIEKAPCTBEHHBIX CPEJICTB, COACPKAIINX TaKHEe HAHOMATEPUAIbI.

2 B pe3yabTare udydyeHus TMCHUIVIMHBI 00y4AOIIMIACA MO MporpamMMe 0akajaBppuara
HOJIKeH:

Obaaoams clenyOmUMA KOMIETEHIMSIMHI U HHANKATOPAMU UX JOCTUKCHUS:

[IK-4.1; T1K-5.1; TIK-5.2; T1K-6.1

3namo:

- IEPCIIEKTUBHbBIC HAIPABJICHUS TPUMEHEHUSI HAHOMATEPHUAJIOB B METULIUHE;

- OCHOBBI O0IIeH (apMaKoJIOTUH MU aKTyalbHBIC TPOOIEMBI, CBSI3aHHBIC C CO3JAHUEM U
NPUMEHEHUEM HAaHOCHCTEM M HAaHOMATEepUaIOB Ui (papMarieBTUKY;

- IPUMEPHI UCTIOIH30BaHKI HAHOMATEPUAJIOB JIsl HAIIPABJICHHOTO TPAHCIIOPTA BEIIECTB;

Ymemy:

- U3y4aTb M aHAJM3UPOBaTh HAY4YHYI0 HHGOpPMAIMIO IO CO3JaHHUI0, HCCIEJOBAHUIO U
MPUMEHEHUIO HAHOCUCTEM U HAHOMAaTEpHUaJoB sl papMalieBTUKH,

- TPUMEHATH TEOPETHYECKHEe 3HaHMs 00 OCHOBHBIX MOAXOoAaX K  pa3paboTke
HAaHOMATEPHAJIOB AJI1 MEIUIIMHCKOTO MPUMEHEHUS JJIsl PEIIEHUS NCCIIEI0BATEbCKUX U MPUKIIATHBIX
3a/1ay;

Braoemy:

- CHOCOOHOCTBIO K KPUTHYECKOMY aHAU3y M OIEHKE COBPEMEHHBIX HAYUYHBIX TOCTHIKEHUN
B 007aCTH CO3JaHUS, HCCIEAOBAHUS U MIPUMEHEHHUS] HAHOCUCTEM M HAaHOMATEPHAJIOB IJIs aapecHOM
JIOCTABKH JIEKAPCTBEHHBIX BEILIECTB;

- CHOCOOHOCTBIO OIICHHBATH IMEPCHEKTUBHI MPUMEHEHHUS HAHOYACTUIl U HAHOMAaTEPHAJIOB
JUISL CO3JJaHU S JIEKAPCTBEHHBIX MPENapaToB, NpeJHa3HAYCHHbIX Ul Pa3IMYHbIX MyTel BBEICHUS.

3. KpaTkoe comepkanue Q1 CHUNIIHHBI

Pasnea 1. O0mue moaxoasl Kk pa3padoTke U NPMMEHEHHI0 HAHOMATEPHAJIOB B MeULIHE

1.1. IlepcnekTHUBHBIE HANPABJEHUSA INPUMEHEHHS] HAHOMATEPHAJIOB B MeIMIUHE.
MeaunuHa, HaHOMEIWIIMHA, HAHOOMOTEXHOJOTrHs. POCT HaydHBIX HCCIEIOBaHWA B 001acTu
HaHOMAaTepHaslioB Il MemuiuHbl. OIIEHKM pocTa pblHKA HaHOMeAMIMHBL.  [lepcriekTuBHBIE
HANPaBJICHUS! HAHOMEIWIIMHBI: HMMIUIAHTUPYEMbIC YCTPOCTBA; HUMILUIAHTUPYEMbIC MAaTEepPUAIIBI;
MaTepuaibl M yCTpOMCTBa AJI XUPYPIUM; AMArHOCTUKA U BU3yanu3anus; GpapmaneBtuka. [Ipumepst
3apyOeKHBIX U POCCHICKHUX pa3pabOTOK B 3TUX HampasieHusX. [IpobiemMbl HAHOMEUIIMHEL.

1.2. Co3paHue HOBBIX JIEKAPCTBEHHBIX CpPeACTB HAa OCHOBE HAHOYACTHL M
HaHoMmaTepuaJjoB. [lonstue 1nekapcTBeHHOro cpenacrBa. (OCHOBHbIE W BCIOMOTATENIbHBIC
KOMIIOHEHTBI JIEKAPCTBEHHBIX CPEACTB. OTambl CO3JAaHMS HOBBIX JIEKAPCTBEHHBIX CPEJICTB.
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Mexnaynapoanasie ctanmaptel GLP, GMP, GCP. JlekapctBeHHbie (HOpMBI, UX KiaccupuKaims.
XapakTepuCTUKN 0€30IaCHOCTH JIEKAPCTBEHHBIX CPEJICTB.

1.3. JlekapcTBeHHOe BeleCTBO MW oOpraHusM. [IpoHHKHOBEHHME BEIIECTB uepe3
Oouonornyeckue wMemOpanbl. [lonarue rucroremarndeckux OapeepoB. Ilytu  BBeneHHSA
JEKapCTBEHHbIX BELIECTB — WX KiacCU(UKalMsi, JOCTOMHCTBA, OIPAaHUYEHUS U HEIOCTATKH.
Pacnpenenenne JeKapCTBEHHBIX BEIIECTB B opranusme. JlemonupoBanue. buoTtpancdopmarus
JIEKapCTBEHHBIX BEIIECTB. BrIBeleHME JeKapCcTBEHHbIX BemiecTB. IloOouHOe M TOKCHMYecKoe
JEICTBUE JIEKAPCTBEHHBIX BeleCTB. HarpaBiieHHBI TpaHCHOPT JIEKAPCTBEHHBIX BELIECTB Kak
BO3MOXHOCTbh CHU3UTh 000YHOE AeiicTBue. [IpuHIMI «He HaBpean».

1.4. Borpochbl TOKCHYHOCTH HAHOYACTHIl M HaHOMaTepuasoB. [IpoOieMbl TOKCUYHOCTH
BEIIeCTBA B HaHOpa3MepHOM cocTosiHuM. Hanorokcukomorus. OcoOeHHOCTH OHOJIOTHYECKOTO
neiictBus HaHodacTull. [Ipumepbl OaHHBIX O TOKCHMYHOCTH HAHOYACTULl METAJJIOB, OKCHJIOB
METAJUIOB U HEMETAJUIOB, YIJIEPOJHBIX HAHOTPYOOK M (PyJUIEPEHOB, CPAaBHEHHE C TOKCHUYHOCTBHIO
BELIECTB B paCTBOPE U B BUJI€ MUKPOUYACTHII.

Paznen 2. Buabl HAaHOMATEPUAJIOB U HAHOCHCTEM VI hapManeBTUKH

2.1. Heopranu4yeckue HaHO4YacTHIbI. VIcronb30BaHNE HAHOYACTHUI] METAJUIOB B KaueCTBE
OAaKTepULMIHBIX AareHTOB. MarHuTHble HAHOYACTHLbl. MAarHUTHO-KUAKOCTHAs THIIETEPMUS
omyxonieil. Hanowactumbl 3o0m0ta u (doToauHamuueckas Tepamnus. [IpowsBoanbie (yriepeHoB.
[TopucTele HEOpraHWMYECKNE HAHOYACTHIIBI KaK HOCHTEIM JIEKAPCTBEHHBIX BelecTB. llepcriekTuBsl
HEOpPraHMYECKUX HAHOYACTUI[ KaK HOCHUTEJEH [JIs HANpaBICHHOIO TPAHCIOPTA JIEKAPCTBEHHBIX
BEUICCTB.

2.2. Jlunmocombl. CtpoeHue auNocoM. OCHOBHbIE KOMIOHEHTBI, MCHOJIb3YEeMbIE ISt
IIOJly4YEHUsI JIAIIOCOMHBIX IIpenaparoB. MeToapl IOJIy4YeHHUs JIMIIOCOM C JIEKaPCTBEHHBIMU
BemiecTBaMH. J[OCTOMHCTBA M HEJOCTaTKM JIMIIOCOMHBIX (opM mpemapaTtoB. JIumocomsr
HaIpaBJIEHHOTO JEUCTBUS (C BEKTOPHBIM KOMIIOHEHTOM). JIMIOCOMBI C YBEIMYEHHBIM BPEMEHEM
HUpPKyJsanuu. JlunocomanbHble BakUUHBL. JIMIIOCOMBI, YyBCTBUTENBHBIE K BHEIIHUM CTUMYJIAM.
[IpyMepsl JUIOCOMHBIX IPENApaTOB Ul PA3JIMYHBIX IIyT€H BBEIEHUS W JICUCHUS DPa3IM4YHBIX
3aboneBaHuil. [lepcrieKTUBBI TUIIOCOM.

2.3. TloaumepHble HAHOYACTHIBI M HaHOMaTepuaJbl. [lonmumepsl, pa3penieHHbIE s
MeAUIMHCKOro npuMeHeHus. llonumepnele HaHouacTuubl. [lomumepnslie Munemibl. Konbrorarsl
JICKaPCTBEHHBIX BEUIECTB C IOJMMEPHOM MOJIEKyJOH. IIOMUIIEKChl KaKk HOCHTENW U1 JOCTaBKU
TeHEeTUYeCKOro marepuana. Jenapumepsl. MUKpOKAICyIbl ¢ MOJUMEpHOM 00010ukoi. [Tpumepst
pa3paboTOK JIEKAPCTBEHHBIX MIPENAPATOB, COJAEPHKAIUX HAHOCTPYKTYPBI IIOJTUMEPOB.

2.4. Jlpyrue HaHOYACTHIBI W HaHoMaTepuaiabl. Hanosmynbcuu. TBepaple JIunugHbIE
HAHOYACTHULIBI: CTPOEHUE, CBOWCTBA, IPUMEPHI HCIOIb30BaHUA. ACCOLMATHI IMOBEPXHOCTHO-
AKTHUBHBIX BEIIECTB KaK HOCUTENIN JIEKAPCTBEHHBIX BEIIECTB - MMIIEIUIBI, MUKPO3MYJIbCUH, KUIKUE
kpuctamibsl. KybocoMel M rekcocomsl. LIMKIOAEKCTPUHBI U APYTHE CYNPaMOJIEKYJISIPHbIE CUCTEMBI.
Hanoxonreiineps! u3 JIHK. bimxkaiimme u oTnaneHHble NEPCIEKTUBBI NPUMEHEHUSI HaHOYACTUL[ U
HaHOMATEPHAJIOB B MEIULINHE.

4. O0beM y4eOHOI AU CIUIJIMHBI

O0beM AU CUMIITHHBI
Bun yueOHoit padoThl Axan. | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTb AU CIUNIHHBI 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,33 48 48
B TOM 4mcJje B popMe NPaKTHYeCKOil MOATOTOBKH 0,11 4 3
Jlexiumn 0,89 32 24
B TOM 4Hclie B hopMe MPAKTHUECKON OJTOTOBKU - - -
[Tpaktuueckue 3anstus (I113) 0,44 16 12
B TOM 4HCJIe B (hopMe IPAKTUIECKON MOATOTOBKH 0,11 4 3
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JlaGopatopusbie padotsl (JIP) - - -
B TOM 4HCiIe B popMe MPAKTUIECKOH MOATOTOBKH -
CamocrosiTesbHasi padora 1,67 60 40

KoHTakTHasi camocTosTeNbHas paboTa 167 0,2 0,15
CaMocCTOATEIbHOE N3YUEHHE PA3EIIOB JUCIUIIINHBI ’ 3598 | 39,85
Bua kouTpoJs: 3auer

AHHOTauA padoyeil MPOrpaMMbl JUCHUNIMHBI
«TOKCHKOJIOTHSI HAHOMATEPHUAJIOB U OCHOBbI 0€30MACHOT0 O0pPAalleHUsI ¢ HUMM»

1 Ieap aucuMmiIMHbl — QOPMUPOBAHUE y CTYJAEHTOB NOHATUS O Pas3IMYHBIX ACIEKTax
TOKCHYECKOTO JeMCTBUS HAHOYACTHI] U HAHOMATEpUAIOB, MEXAHM3Max MX ACHUCTBUS HA KUBBIC

CUCTEMBI M CIIOCOOHOCTH K OLIEHKE PHCKa MpU padoTe ¢ HAaHOMaTepHUaJaMH.

2 B pesyabraTe M3y4eHusi JMCHUILIMHBI 00y4alomuiics 1Mo mporpaMMe dakajaBpuara
JMOJIKEH:

Obaaoame CleqyOMUMA KOMIETSCHIIMSIMHI U WHANKATOPAMU UX JOCTHUKCHUS:

[IK-4.1; ITK-5.1; TIK-5.2; T1IK-6.1

3Hamo:

- OCHOBHBIE ITOHATHS TOKCUKOJIOTUM U HAHOTOKCHKOJIOTHH;

- MEXaHHU3MBbI AeHCTBUS HanboJee pacpOCTPaHEHHbBIX TOKCUUHBIX BEUIECTB U aHTUIOTOB;

- 0COOEHHOCTH JIeHCTBUSI HAHOYACTHIL HA )KUBBIE CUCTEMBI;

Ymemn:

- TMpaBWIbHO OIEHMBAThb PHUCK TMpu padoTe ¢ pa3IMYHbBIMH HAHOYACTHLIAMU U
HaHOMAaTepHalaMH,

- BBIOMpATH CPEJNICTBA 3AIUTHI, HEOOXOIUMBIE MIPH padOTe C PA3IMYHBIMA HAHOCHUCTEMaMU U
HaHOMaTepHaJlaMu;

Braoemy:

- uHpOopMaIrel 0 TOKCHYHOCTH HEKOTOPHIX BUJOB HAHOYACTHUI] 1 HAHOMATEPHAJIOB;

- HaBbIKAMH AaHaIM3a COBPEMEHHOM Hay4yHOW IJUTEpaTypbl B 00JaCTU TOKCUYHOCTH
HaHOMAaTEepHAaJIOB.

3. KpaTkoe comepxkanue Q1 CHUNIIHHBI

1. Beegenue U oCHOBHbIEe MOHATHSA. OnpeieIeHue TOKCUKOIOTHH, pa3/iesibl TOKCUKOJIOTHH.
Hctopus Toxcukonoruu. [loHstue o BpenHoMm BemecTBe. TOKCHMYHOCTh M ONACHOCTH BELIECTBA.
[Tonsitne no3wl. Kpusbie «mo3a-addext». Buasl Tokcnueckux 103 U KoHueHTpanui. [Topor BpeaHoro
neiictBus. Ilonstue INJK. TonmepantHocTh. [loHATHE TOMeocTa3a. Knaccudukanus oTpaBieHHIA.
Octpoe u XxpoHrndeckoe oTpasieHue. OTAaleHHbIE TOCIEACTBYS.

2. [leiicTBMe TOKCHYHBIX BelleCTB Ha oOpraHu3M. OCHOBHbIE IYTH NOCTYIUICHUS
TOKCHUYHBIX BEIIECTB B opranu3M. Kimaccudukaius TOKCHYHBIX BEIIECTB MO JEHCTBUIO Ha OPraHU3M,
no u30MpaTeNbHOW TOKCUYHOCTH. O((eKTsl NpU MOBTOPHOM BBeJAeHMU. KoMmOMHMpOBaHHas
TOKCHUYHOCTb. MONEKyJIApHbIE MEXaHW3Mbl JCHCTBUS TOKCHUYHBIX BEIIECTB. ATOHHUCTBI H
AQHTAaroHUCTHl perenTopoB. [IpumMepbl TOKCUKAHTOB-ArOHUCTOB W AHTAaroOHMCTOB, UX MHUIICHH H
3 deKThI.

3. Jerokcukamusi U aHTUAOTHL. [lepuoasl orpaBnenus. OOmUE TPUHLIMUIBI JICYCHUS
oTpaBieHuid. CTUMYJISIUSA €CTECTBEHHON IETOKCUKaMU. MICKycCTBEHHAs! IETOKCUKAIUS OpraHu3Ma.
[Mpumenenne antuaoToB. Kiaccupukanusi aHTUIOTOB ¥ IPUMEDPHI.

4. IlpumMepbl TOKCHYECKOr0 JeiicTBUS BemlecTB. TOKCHYECKOE JCHCTBUE HEKOTOPBIX
BEILECTB HEOPTraHUYECKOr0 MPOUCXOXKIACHUS: MOHOOKCHJ YIJIEpO/a, OKCUIbI a30Ta, OKCHUJbI CEpHI,
KHUCJIOTBI W IIeNoud, (TOp, MBIIIBSAK, TSHKEIble METalIbl. TOKCHYECKOE JEeHCTBUE HEKOTOPBIX
OpPTaHMYECKUX BEIIECTB: OJHOATOMHBIE CHOUPTHI W TJHMKOJHU, aleToH, QochopopraHndecKkue
NMeCcTUIUIbI, KoenH, HUKOTHH. TOKCHHBI OJIETHON TOTaHKM W MyXoMopa. TOKCHHBI 3MeH Hu
CKOPIIMOHOB.
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5. TlonsiTe WM 3aJa4d HAHOTOKCHUKOJOrWMH. Mcrtopus HaHOTOKCUKOIOTHH. [Ipumepsl
OCTPOT0 M XPOHHYECKOTO IeHcTBHs BhIcOKoamcrepcHoi mputn. O630p [toHTepa Obepmopcrepa
«HaHoTokcukosnorus: HoBas IUCHMIUIMHA, BO3HHUKAIONIAs W3 HU3YYEHHs YacTUI[ CBEPXMAaJOTO
pasmepa». PacnpeneneHue 9acTull NMpH WHTASAIWW. BnusHue pa3mepa u (HOpMBI HAHOYACTHUI[ —
npumepbl. OcoOeHHOCTH AEMCTBHSI YacTHUIl B HAHOPA3MEPHOM COCTOSHUHU. OpraHbl-MHUILEHU s
HaHovacTull. OLeHKa pUCKa NP BO3JIEUCTBUM HaHOMaTepuanoB. OTpaHUYEHUs HA UCTOJIb30BAHUE
HaHOMaTepHasioB. MeTo/ibl OlleHKH 0e30MacHOCTH HaHOMaTepHuanoB. CpecTBa 3alIUThl IPU padboTe
C HAaHOMAaTEepHUAJIAMH.

6. Ilpumepbl TOKCHYECKOT0 JeHCTBUSI HAHOYACTUI. TOKCHYECKOE NENCTBHE HAHOYACTHI]
METaJUIOB, YTIEPOIHbIX HAHOYACTHULl, OKCUHBIX HAHOYACTHUII, TOTUMEPHBIX HAHOYACTHLI.

4. O0beM y4eOHOI TUCUMIITIMHBI

O0beM TUCUMILTHHBI
Buna yueOHo# padoThl Axax. | Acip.
3E
4. 4.
O01masi Tpy10eMKOCTh JUCUMIIIIHHBI 3,0 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 1,33 48 48
B TOM 4mHcJie B (popMe NPaAKTHYECKOH MOATOTOBKH 0,11 4 3
Jlexium 0,89 32 24
B TOM 4Hclie B hopMe MPAKTHUECKON OJTOTOBKU - - -
[Tpaktuueckue 3ausatus (113) 0,44 16 12
B TOM 4HUCJIE B JOpME MPAKTUYECKON TOATOTOBKU 0,11 4 3
JlaGopaTtopusie paboTs (JIP) - - -
B TOM 4Hclie B hOpMe MPAKTHUECKON OJTOTOBKU - - -
CamocTosiTesibHasi padoTa 1,67 60 40
KoHTakTHast camocTosTeNbHas paboTa 167 0,2 0,15
CaMocCTOATEIbHOE NU3YUEHHE PA3EIIOB JUCIUIIINHBI ' 3598 | 39,85
Bua kouTpoJis: 3auer

AHHOTauA padoyeil MPOrpaMMbl JUCHUNIMHBI
«MarHuTHbI€ CBOHCTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3HIIMOHHBIX MaTePHATIOB)»

1 ey aucuMnIMHbL — IpUOOpPETEHNE 3HAHMM, yMEHHUH M (OPMUPOBAHUE KOMIIETEHIMH B
00JIacTH TEOpUU M TMPAKTHKH pa3pabOTKH M HCHOJIb30BAHMS MArHUTHBIX MaTEpHANIOB, BKIIIOYast
MarHATHBIC HAHOMATEPUAJIbI.

2 B pesyabraTe M3y4eHUsl JMCHUILIMHBI 00y4alomuiics 1Mo mporpaMMe dakajaBpuara
HOJIKEeH:

Obaadamye cleAyIOMMMA KOMIIETCHIIUAMHU ¥ UHIMKATOPAMHU UX JTOCTHKECHUS:

I1K-4.1; ITIK-5.1; TIK-5.2

3nams:

- TUOBl ~ MarHUTHOTO  YHOPSAZAOYEHHUS M KIACCU(PUKAMIO  MarHUTOYHOPSIOYEHHbIX
MaTepUasos;

- OCHOBHBIE XapaKTepUCTUKU (eppo- U (heppUMarHUTHBIX MAaTEPHUAJIOB;

- CBSI3b MAKpPOCKOIIMYECKUMX MArHUTHBIX XapaKTEPUCTUK C BHYTPEHHEH CTPYKTYypoOH
MaTepuana;

- CYILIECTBYIOIINE U MEPCTIEKTUBHBIC 00IACTH MPUMEHEHHS] MArHUTHBIX HAHOMAaTEPUAJIOB;

- cocoObl MOJyYEHHsS OCHOBHBIX THUIIOB MAarHUTHBIX HAHOMAaTEpHAJIOB U OCOOEHHOCTHU
BbIOOpa MeTo1a It oOecredeHus TpeOyeMbIX MAarHUTHBIX CBOWCTB;

Ymems:

- TEOPETUYECKH OLIEHWBATh MAarHUTHBIE XapaKTEPUCTUKU HOBBIX (eppo- U heppuMarHUTHBIX
MaTEpUaIOB OCHOBHBIX KJIACCOB;
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- MPOU3BOIUTh OOOCHOBAaHHBIA BHIOOP COCTaBa, CTPYKTYpbl M CHoco0a TOJyYECHHS
MarHUTHBIX HAHOMATEPHAJIOB Il KOHKPETHBIX 00JacTeil MpUMEHEHUS;

- IPOBOAUTH AHAJIN3 MAarHUTOMETPUYECKUX HUCCIEAOBAHUI U CONIOCTABJICHUE UX PE3YJIbTAaTOB
C COCTaBOM U CTPYKTYpPOM UCCIIEJOBAHHBIX MarHUTHBIX HAHOMATEPUAJIOB;

- IPUMEHATH TEOPETUYECKNE 3HAHUS B 00JACTH MarHeTH3Ma HaHOMAaTEpHAaJlOB JJISl PEIICHUS
UCCIIEIOBATEIbCKUX U TMPHUKIAJHBIX 3a/1a4, B TOM YHCJIEe B OOJIACTH HAyKH O HAHOMAaTepuanax |
HAaHOTEXHOJIOTUU.

Braoemy:

- HABBIKAMU ITOJIyYEHHUSI OCHOBHBIX KJIACCOB MarHUTHBIX HAHOMAaTEPHUAJIOB;

- METOJIOJIOTMUECKUMH IOAXOJaMU M HaBbIKaMHU BBISBICHUS B3aUMOCBA3EH CTPYKTYpBHI,
CBOMCTB M TEXHOJIOTMH MOJYYEHNsI MATHUTHBIX HAHOMATEPUAJIOB;

- HaBbIKAMU OCBOEHHUS M IPUMEHEHUS HOBBIX METOJIOB MCCIIEJOBAHHUS MAarHUTHBIX CBOMCTB
HaHOMAaTEepHAaJIOB.

3. KpaTkoe cogep:kanue JTUCHUNIHHBI

Pazgea 1. OcHOBBI MarHeTu3mMa U TEOPHMH MAarHUTHOIO YIIOPSAI0YeHM I

OcHoBbl ¢Qu3uKkH MarHeru3ma. MarHeru3sMm aToMoB W HOHOB. OCHOBHBIE IMOHATHS.
Knaccudukammst BemecTs MO OTHOMICHHIO K MAarHUTHOMY Tot0. CHHHOBBIA M OpOWTAILHBINA
MarHuTHbIE MOMEHTBL. OpburtanbHoe BeipoxkaeHue. [lapamarneTusm coenunennii d- u f-3nemMeHTos,
napaMarHeTU3M 3JI€KTPOHOB MPOBOAUMOCTH.

ua- m mnapamarheru3smM. MaruutHoe ynopsinodyeHue. Kilaccuueckue U KBaHTOBO-
MEXaHWYEeCKHe TPAaKTOBKM JaWa- W TMapamarHeTusma. 3akoH Kropu-Beiicca. OOmenHoe
B3auMmoJieiictBue. Monens [aitzenbepra-/Iupaka-Ban-®dnexka. Mexanu3mbl 0OMeHBI, TUIIBI OOMEHa,
pUMepbl OOMEHHBIX KJ1acTepoB. THUIBI MArHUTHOTO ynopsiaoueHus. CioHTaHHAasi HAMarHU4E€HHOCTb.
MarHuTHBIII MOMEHT B Geppo- U pepprUMarHeTUKax.

Teopusi Mosexkyasipaoro moJsi. @pycrpupoBannblie cucrembl. [IpeacraBnenus Tteopuu
MoJeKyJsipHOro nouss Beiicca. TemnepaTypHble 3aBUCMMOCTH MarHUTHOW BOCTIPUMMYHUBOCTH (eppo-
, aHtudeppo- U ¢GeppuMarHeTUkoB. TepMoAMHAMUYECKass TEOPHS MAarHUTHOTO YIOPSAOYCHHS
Jlannay. Bxmax MarHMTHOro ymnopsiiO4eHHsI B TEIUIOEMKOCTb. PpycTpalus CHMHOBBI B IJIOCKHX
CTPYKTYpax ¥ KyOM4ecKuX aHTU(PeppOMarHeTHKaXx.

MarHuTHasi AQHU30TPONMS M MATHUTOCTPUKIMSA. CBS3b CTPYKTYphl MarHUTHBIX
XapaKTepUCTHUK MaTepuaia. MarHMTOKpUCTAIIIMYECKass AaHU30TPOIHUs, OOMEHHass MarHuTHas
AQHU30TPONHUST M aHU30Tpornus (opMbl. MarHUTHBIE CBOMCTBAa aHM3OTPONHBIX HAHOYACTHIIL.
MarauTtoynpyroe = B3aUMOJECHCTBHE,  MAarHUTOCTPUKLMS.  Marmurocratmyeckas  DHEprus,
pasmaraunuuBaroniee mnose. Cnadbiit peppomarseTusm. [Ibe30MarHUTHBINA U MarHUTORIEKTPUYECKHUNA
ahdexr.

Pasnen 2. Tunbl MATHUTHBIX HAHOMATEPHAJIOB M 00/1aCTH UX IPUMEHEHUSs

OcHOBHbIE MarHMTHble MaTepuaiabl. MHoOroo0pa3ue MarHMTHBIX XapaKTEPUCTHUK,
MarHUTHasE CUMMETpUs, MyJIbTH(QEPPOUKH. MarHUTHbIE XapaKTEPUCTUKU W MPUMEHEHHE METaJIOB
TPYIIBI JKelle3a W MX CIUIABOB. MAarHuUTHBIE XapaKTEPUCTUKH W NPUMEHEHHE PEIKO3EMENIbHBIX
METaJUIOB U UX cIIaBoB. OKcuaHble epprUMarHeTUKu GpeppuThl MIHHETH, Teopust Heens, ¢pepputst
rpaHaThl, TeKCaroHaJlbHbIe (PepPUTHI.

JomMeHHast CTPyKTypa M OJHOJAOMEHHOCTb. Teopus MukpomarHetusma. JlomeHHas
CTPYKTYpa, TPaHULIBI JOMEHOB. BOpTEKCHBIE CTPYKTYphl B MAarHUTOMSTKMX MaTepuainax. JJomeHHas
CTPYKTYpa OJIHOOCHBIX (heppOMarHETUKOB B OOBEMHOM, TOHKOIUIEGHOYHOM M HaHOpPa3MEPHOM
coctossHnU. [loBeneHre OJHOTOMEHHBIX YaCTUIl B MArHUTHOM ToJie. Penakcanyss HaMarHU4eHHOCTH.

IIpoueccsl HamarnmumBaHusi. HamarHuunBaHue OJHOJOMEHHBIX 4YacTULl (MOJEIb
Croonepa-Bonbdapra). [Tone annzorponuu. [Ipornecc HaMarHnuMBaHus, CTaOMIU3AIUS MAaTHUTHOTO
COCTOSIHUSL M TUHAMUYecKue 3P QeKTsl mporecca HamarHuunBaHus. OCOOEHHOCTH HaMarHMYMBaHUS
TOHKHX IIJIEHOK ¥ HAHOYACTHULI.

CynepnapamMarHeTu3M M  MArHMTHbIe JKMAKOCTH. BHyTpeHHuMlI M BHEIIHUN
cynepnapaMarietusMm. Temmeparypa OnokupoBku. OlleHKa pa3MepoB HAaHOUYACTHI[ MO JaHHBIM
MarHUTHOM BOCHPUUMYMBOCTH. (OCHOBHBIE XapaKTEPUCTUKU JUCHEPCUNH MArHUTHBIX YaCTHULL.
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VcioBusi  yCTOMYMBOCTHM  MAarHUTHBIX — JkAJKocTed. [loBeneHMe MarHMTHOM  JKUJIKOCTH B
HEOJTHOPOJHOM MAarHHUTHOM IIOJIe, OCHOBHI (epporuapoauHamMuku. [loBeneHne MarHUTHBIX U
HEMAarHWTHBIX YacTHUIl B MarHUTHOM >KUAKOCTH B MAarHUTHOM IIOJIe: MarHUTHasl JIEBUTaUUS U
paszneneHue MmarepuanoB 1O IIOTHOCTU. (OCHOBHBIE NPUMEHEHUSI MATrHUTHBIX KUAKOCTEH:
MarHuTHas cemnapanusi, MarHUTOKUAKOCTHbIE YIUIOTHEHHs, MarHUTOKUJIKOCTHbIE aMOPTH3aTOPhl U
nemrepsl.

Paznen 3. B3aumojgeiicTBHe HAHOMATEPHAJIOB € JIEKTPOMATHUTHBIMHM MOJSAMH U
METO/IbI UCCJIeTOBAHUSA

MarnuTHble pe3oHaHChbl M MATHUTOONTHYecKHe siBJeHUsi. OCHOBBI TEOPUH MAarHUTHBIX
PE30HAHCOB. DJEKTPOHHBIM MapaMarHUTHBIN PE30HAHC. SIAEpHBIM MarHUTHBINM PE30HAHC — OCHOBBI
METOJla, CHHH-CIIMHOBAasT W CIUH-pENIeTOYHas penakcanus, npuHuunsl SAMP-tomorpapuu wu
UCIIOJIb30BAHWE HAHOYACTHUI] B KAaueCTBE KOHTPACTHBIX areHToB. DeppOMarHUTHBINA pPE30HAHC.
deppUMarHuTHBINA pe30HaHC. AHTU(EPPOMArHUTHBIN pe30HAaHC. BiMsHUE CTPYKTYphl 1 MarHUTHBIX
CBOWMCTB MarepHalia Ha PE30HAHCHYI) YacTOTy MPU E€CTECTBEHHOM (EppPOMArHUTHOM pPE30HAHCE.
MarnuTtoontuueckue siBiueHus — d3pdexror Papanes u Doxra, addext Keppa.

MarsHurodjieKTpuyecKue SIBJICHMS. MarHurtHble reTepoCTPYKTYPHI.
MarnetocomnporuBieane u d¢dekr Xomia. CHuH-pa3ynopsAI0YeHHOE PACCESHHE AIICKTPOHOB,
AQHU30TPOMHOE MAarHeTOCONMPOTUBJICHUE, KOJIOCCATbHOE MAarHETOCONPOTUBJICHUE, IUIAHAPHBIN W
aHOMabHBIA 3¢ dekThl Xouta. MarHuTHBIE CBOMCTBAa TOHKHX IUIEHOK. OCOOCHHOCTH OOMEHHOTO M
KOCBEHHOTO OOMEHHOTO B3aWMOJCUCTBUN B TOHKOIUICHOYHBIX MArHUTHBIX T€TEPOCTPYKTYpax.
CnuHOBBIE TOKHM, MOJENb JIBYX TOKOB Motra. ['mranrckoe marsHetoconpotuBieHue. CHUHOBBIE
BEHTWIH W CIWHOBBIC (PWIBTPHL. TyHHEIbHOE MAarHeTOCOIPOTHBICHHE. YCTPOMCTBA XpaHEHUS
uH(GOpMallK HAa OCHOBE MAarHUTHBIX CPEJI.

Co3aanne MarHUTHBIX NoJieil. CriocoObl CO31aHMsI OAHOPOAHBIX MAarHUTHBIX MOJIEH 1 moJen
TpeOyemoil KoH(purypanuu. Bo3mMoXXHOCTH W OrpaHMYEHHUs TPU HCIOJIB30BAHUU BO3IYIIHO-
OXJTAKIAEMBIX COJCHOUAOB W Karymiek [empmromnbia. [umuuaaper Xambaxa. DIeKTpOMArHuUTH —
INPUHLINI JEUCTBUS M OrpaHWyeHHs. BO3MOXXHOCTH M OTpaHMYEHHUS HCIIOJIb30BAHMS MOCTOSHHBIX
MarHuToB. CBEpXIPOBOJIAIINE COJCHOUABI. BUTTEpOBCKHME W THOpHIHBIE MarHUTHL. MmmynbcHas
TEXHHMKA CO3/IaHUSl MarHUTHBIX MOJIEH U c1IOCO0 C)KaTUsi MarHUTHOTO MOTOKA.

HccnenoBanne MAarHUTHBIX HaHOMAaTepuaJoB. VccnenoBanue nudpakinu peHTTEHOBCKUX
Jay4eil 1 HeUTpoHOB. CIEKTPOCKOIHUSI MarHUTHOrO peHTreHoBckoro auxpousma. EXAFS u XANES
cnektpockonus. CHekTpockomus TramMma-saepHoro pesonanca (dddexra Meccbayspa) u
ucrnoJyib30BaHne MeccOay’pocKoil CHEKTPOCKONMUM JJi MCCIEIOBAHUS MAarHUTHBIX MaTepHalioB.
HccnenoBanue MarHUTHBIX MAaTE€pUajoOB Ha JOMEHHOM YPOBHE: JJIEKTPOHHAs MHKPOCKOMHS,
CKaHUpYIOIas 30HA0Bass MUKPOCKOIHS C MarHUTHBIMHU 30HIaMH, MUKPOCKOIHUSI U CHEKTPOCKOMHS
sapdexra Keppa. MccrnenoBanue MakpOCKOMMYECKUX MAarHUTHBIX XapaKTEpPHCTHUK: Bechkl Dapanes,
SKCTPAKIIMOHHBIE MarHUTOMETpbl, BHOpomarHeTromerp, SQUID-marautomerpus. OcoOeHHOCTH
BBIOOPA METO/1a MCCIICIOBAHMUS.

4. O0beM y4eOHOI TUCHMIIIIMHBI

O0beM TUCUMILTHHBI
Buna yueOHo# padoThl Axax. | Acip.
3E
4. 4.
O01masi Tpy10eMKOCTh JUCUMIIIIHHBI 3,0 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS 1,33 48 48
B TOM 4HcJie B (popMe NPAKTHYECKOH MOATOTOBKH 0,11 4 3
Jlexmuu 0,89 32 24
B TOM yHclie B hopMe IPaKTHUECKON NOATOTOBKU - - -
[Tpaktuueckue 3ausatus (113) 0,44 16 12
B TOM 4HCJIE B JOpME MPAKTUYECKON TOATOTOBKU 0,11 4 3
JlaGopaTtopusie paboTs (JIP) - - -

136



B TOM 4Hclie B hOpMe MPAKTHUECKON OJTOTOBKU - - -
CamocTosiTesibHasi padoTa 1,67 60 40
KonTakTHas camoctosiTenibHas paboTa 167 0,2 0,15
CaMOCTOSITEIbHOE U3YUEHUE PA3/ICIIOB TUCIUIIIINHBI ’ 598 3985
Bua kouTpoJis: 3ader

AHHOTauA padoyeil MPOrpaMMbl JUCHUNINHBI
«OcHOBBI KpHUCTALIOrPaguH B aHAJIHN3E¢ HAHOMATEPHAJIOB»

1 eas aucuMnaMHbL — IpUOOpPETEHHE 3HAHMM, yMEHUH M (OPMUPOBAHUE KOMIIETEHIMH B
00J1aCTH IPUMEHEHUsI KpUCTauIorpaduyeckoro amnmapara Juis BBIBICHUS U 3aJJaHUs CBA3M MEXIY
KPUCTAJUIMYECKON CTPYKTYpOM, OpraHU3alMe U XapaKTepUCTUKAMU HAHOMATEpUaJIOB.

2 B pe3yabTare udydyeHUs TMCHHUIJIMHBI 00y4YAIIMIACA MO MporpamMMe 0akajaBpuara
HOJIKEH:

Obnadamye cleayOUMMI KOMIIETCHIIUAMU U UHIMKATOPaMU UX TOCTUKEHUS:

I1K-4.1; ITIK-5.1; T1K-5.2

3namo:

— DJIEMEHTHI TOYEYHOW M MPOCTPAHCTBEHHON CHUMMETPUH, CHOCOOBI MX MpPEJCTABICHUS H
0COOEHHOCTHU B3aNMOJICHCTBUS;

— TMPUHLMIIBI MHIULIUPOBAHUSA y3J10B, PSAIOB U IUIOCKOCTEH KPUCTAIUIMYECKOU PELIETKY;

— THIBl IPOCTPAHCTBEHHBIX PEIMIETOK, CIIOCOOBI MOCTPOCHUS TPapUKOB MPOCTPAHCTBEHHBIX
TpYIIL,

MEXaHU3MBI POCTa KPUCTAJIOB, BKIIOYast HAHOKPUCTAJLIBI,
— CBSI3b OOJIMKAa KPHUCTALIOB C WX CTPYKTYpOH H CIOCOOBI YIIpaBICHUS OOJIUKOM
KPUCTAILJIOB.

Ymems:

— HCIIOJIb30BaTh 0003HAYEHUS MPOCTPAHCTBEHHBIX U TOYEUHBIX TPYII CUMMETPUHU, CTPOUTH
rpaduKy IPOCTPAHCTBEHHBIX U TOYECUHBIX I'PYII CUMMETPUH;

— aHAJIM3UPOBATH BO3MOXKHOCTHU MOJYUYCHHS HAHOYACTHUI] Pa3TMYHON (DOPMBI, B 3aBUCUMOCTH
OT CUMMETPUH KPUCTAINTMYECKOTO CTPOCHUSI MaTepHalia HAHOYACTHII;

— 3ajaBaTh TpeOOBaHMS K YCIOBUAM (POPMHUPOBAHUS HAHOYACTUI] U HAHOMATEPHAJIOB, JUIS
oOecrnieueHus TpeOyeMbIX CTPYKTYPHBIX U (PU3NUECKUX XapaKTEpPUCTUK HAaHOMAaTepHaa;

Braoemy:

— HaBbIKAMU KPHUCTAJUIOrpaduyecKoro ONUCaHus pealbHON CTPYKTYpPbl KPUCTAILIOB,;
- METOAOJIOTUYECCKUMU IMOAXOAdaMHW MW HABBbIKAMU BBISABICHUA B3aUMOCBSI3eH CTPYKTYPBHI,
CBOMCTB M TEXHOJIOTHH MOJTYYSHUS KPUCTATNYECKUX HAaHOMATEPHAIIOB.

3. KpaTkoe comepkanue Q1 CHUNIIHHBI

Hayku, CyOaucUMITIMHBI KpHucTauiorpaduu M €€ CBS3b C JIPYTMMH OOJACTSIMH Hay4HOT'O
3HaHus. Vctopus pazButus kpuctayuiorpadguu. CoBpeMeHHOE COCTOSTHHE, TIPOOIeMbl U IEPCIEKTHBBI
pa3BUTHUS KpUcTauiorpaduu U CMEKHBIX TUCHUIUIMH. KpucTaii u ero cBoiictBa. 3HaueHUe U 3a7a4u
KpHucTaiorpaduu B IPUMEHEHUH K HayKaM O HaHOMaTepuasiaX U HAaHOTEXHOJIOTHH.

IIpoennpoBaHue KPUCTAIOB. Buapl mpoekiuii, UCIONb3yeMble B KpHUCTAIOTpaduu, HX
noctpoenue. [IpenMyiiecTBa U HEIOCTATKH CIIOCOOOB MPOCIIUPOBAHUSI.

JjleMeHTbI MaKpocUMMeTpuu KpuctawioB. [loBopoTHeie ocu. OrpaHuyeHuss Ha
BO3MOJXKHBIN TIOPSZIOK OCH B KpHCTaJuie. 3epKalbHbIC IUIOCKOCTH U HEHTp MHBepcuu. O003HaUeHUE
aneMeHTOB cuMmMmeTpun. CroxkHbie ocu  cummerpun. OceBas Teopema Oiinepa. CrocoOs
MMpCaACTaBJICHUA U OCO6€HHOCTI/I B3ElHMO,II€I>iCTBHSI CUMMCTPUICCKUX onepaunﬁ.

Pazgea 2. MakpocumMMeTpHsi HAHOKPHUCTAJJIOB
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Touyeuynsle rpynnbsl cuMMeTpuH. BbIBOa TodeuHbIX Tpynn cummeTpud. KoopauHaTHbie
cUcTeMbl B Kpuctauorpaduu. Kareropum M CHHTOHMM KPHUCTAUIOB. YCTaHOBKA KpPUCTAJUIOB.
O06o3HaueHne TOUYCUHBIX TPYIIT CHMMETpUHU B cuMBoJinke bpage, [1I»udnuca u 'epmana-MoreHna.

Kpucraaaorpadpuueckoe muanuupoBanme. Muaekcol y3nos, pédep U rpaHeil KpUCTaUIOB.
[TapameTpsl Belicca u cumBoiabl Musuiepa. UeTbIpeXMHIEKCOBBIE OCH T'€KCaroHAJIbHOW CHHIOHUH,
uH/eKchl bpaBe; cuMmBOJBI pedep rekcaroHajbHBIX KPUCTAJUIOB. EMMHMYHAS TpaHb B KpUCTaJUIax
pa3HbIX CUHTOHUH. 3aKOH 30H.

IIpoctbie ¢opmbl. [Tonarue mpocTeix Gopm Kpuctamio. [Ipocteie GopMbl B Kilaccax ¢
eAMHUYHBIM HampaBieHueM. [IpocTeie Gopmbl B Kinaccax 0e3 eIMHUYHBIX HampaBieHUH. CBs3b
CUMMETPUU BHYTPEHHETO CTPOEHHS U (hOpMBI HAaHOKpHCTAIOB. KOMOMHAIIMOHHBIE MHOTOTPaHHHUKH.

Paznen 3. Kpucranioxumusi HAHOMATEePUAJIOB

DJIeMeHTbl TPAHCJANMOHHON cumMerpuu. Kpucramimueckas pemérka W THUIBI
3JEMEHTapHbIX s4eeK. [IpocTpaHCTBEHHBIE 3JIEMEHTHI CUMMETPUHM: BHUHTOBBIE OCH, IUIOCKOCTH
CKOJIB3SILIETO OTpakeHUs. B3anMonelicTBUE 3aKPBITHIX U OTKPBITHIX 3JIEMEHTOB CUMMETPHH.

IIpocTtpancTBeHHble Tpynnbl cuMMeTpuu. OOo3HAaYeHHE W BBIBOJ MPOCTPAHCTBEHHBIX
rpynn cuMmMeTpuu. [locTpoeHune rpaukoB HpPOCTPaHCTBEHHBIX Tpymil. CBs3b TPaHCISAIMOHHON
CUMMETPUU C MaKpOCHMMeTpuel HaHOKpHcTauioB. OcoOeHHOCTH MOp(OJIOTHUH HAHOKPHUCTAIIOB
Pa3IUYHBIX IPOCTPAHCTBEHHBIX IPYIII.

OcHoBbl kpucTaLIOXMMHMU. KoopauHalMOHHBIE YHCIIa, KOOPAWHALMOHHBIE MOJIUAIPSI,
qiciao (HOpMyNBHBIX €IUHUIL. THUMBl XMMHUYECKOH CBs3M B KpHucTaiiax. IlnoTHelme miapoBble
YIOAKOBKM B KpHUCTaiaX. M30CTpyKTypHOCTb, HM30THNUS, TeTepoTUnus. OCHOBHBIE KAaTErOpHH
KPUCTAJIJIOXUMUH.

Poct HaHokpucTaioB. [IpuuuHbl U yCIoBUsI 00pa3oBaHUs KPUCTAIOB. MeXaHU3MBbI POCTa
KkpuctaiioB. MDakTopel, BIUAIOIMIME HAa OOMUK KpUCTAUIOB. Mopdoioruyeckiue 0coO€HHOCTH
peaNbHBIX KPUCTAJUIOB: CKYJBITypa TpaHed KpucTaiia, (GopMbl pocTa KPHUCTAIUIOB, CPOCTKU
KPUCTANIOB, CHUMMETPUS JBOWHUKOB. MeETOABI BBIPALIMBAHUSA KPHUCTALIOB U OCOOECHHOCTH
(dbopMUpOBaHNS HAHOKPHUCTAJIIOB.

4. O0beM y4eOHOI AU CIUIJIMHBI

O0BbeM I CHUIIIIHHEI

Buj yueOHoii padoThl Axan. | Acip.
3E
4. 4.
O0mas Tpya0eMKOCTb AU CIUNIHHBI 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 1,33 48 48
B TOM 4HcJje B popMe NPaKTHYeCKOil MOATOTOBKH 0,11 4 3
Jlexum 0,89 32 24
B TOM 4Hclie B hopMe MPAKTHIECKON OJTOTOBKU - - -
[Tpakruueckue 3anstus (I113) 0,44 16 12
B TOM 4YHCJIe B (hopMe IPAKTUIECKON MTOATOTOBKH 0,11 4 3
JlaGopatopusbie padotsl (JIP) - - -
B TOM yHclie B hopMe IPaKTHUECKON OATOTOBKU - - -
CamocrosiTesibHasi padora 1,67 60 40
KoHTakTHasi camocTosTebHas paboTa 0,2 0,15
1,67
CaMOCTOSITENIbHOE U3YUEHUE PA3/ICIIOB TUCIUTIIINHBI 598 3985
Bua kouTpoJis: 3ader
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5.4 IIpakTuka

AHHOTaUUA padoyeil mMporpaMmbl Y4eOHO NPAKTUKH: 03HAKOMHUTEJIbHON MPAKTHKH

1. Heap NpaKTHKHU: COCTOMT B IMOJIyYEHHH OOYYArOIIMMCS MEPBUYHBIX NPOPECCHOHATBHBIX
YMEHHM M HaBBIKOB IyTEM CAMOCTOSTEIHLHOTO TBOPYECKOI'O BBIMOJHEHUS 3a]lad, MOCTABJICHHBIX
nporpaMmoil npakTuku. OCHOBHOM 3aa4yeil TUCIUIUIMHBI SBIIsICTCS OPMUPOBAHUE Y 00yUAIOIIUXCS
MEPBUYHOTO MPEACTaBICHUS 00 OpraHu3alMi Hay4HO-UCCIIE0BATEIbCKON ESTEIbHOCTH U CUCTEME
yOpaBIeHUS] HAYYHBIMU HUCCIICIOBAaHUSMHU; O3HAKOMJICHHSI C METOJOJIOTHYECKUMH OCHOBAMHU U
MIPAKTUYECKOTO OCBOEHHUS IMPHUEMOB OpraHU3alluy, [UIAHUPOBAHUA, NPOBEACHUS M OOecleyeHHs
HAYYHO-HMCCIIEIOBATEIILCKOM M 00pa30BaTEIbHOM NIEATENILHOCTH, O3HAKOMIICHUS C JESTEIbHOCTHIO
00pa30BaTeNbHbIX, HAYYHO-UCCIIE0BATEIbCKUX U MPOCKTHBIX OpraHu3alui Mo NpoduiIo nzydaeMoit
nporpaMMbl OakajaBpuara; pa3BUTHE Y OOYYAIOMIMXCS JIMYHOCTHO-TIPO(ECCHOHANBHBIX KauyecTB
HCCJIEIOBATEIIS.

2. B pe3yabTarte NpoXosk/AeHNs NPAKTHKU 00y4alOLIMIICH T0/IKeH:

Obaaoams clenyOmUMUA KOMIETEHIIMSIMHI U HHANKATOPAMU UX JOCTUKCHUS:

VYK-1.1; YK-1.2; YK-1.3; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-3.1;
OIIK-3.2; OIIK-3.3; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-
6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2; OIIK-7.3; OIIK-8.1; OIIK-8.2; OIIK-8.3

3Hamb:

— TOpSAAOK OpraHu3aluy, IUIAHUPOBAHMs, NPOBEACHHUS U oOOecrneueHuss Hay4dHoO-
HCCIIEIOBATEIbCKUX PA0OT C UCHOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— TOpPAJOK OpraHu3allvM, IUIAHUPOBAHUS, MPOBEACHUS U obecmeueHHs 00pa3oBaTENbHON
JESTEIILHOCTH 10 TMPOGUITIO U3y4aeMoid TPorpaMMbl OakamaBpHara.

ymemy:

— OCYIIECTBIATH IOUCK, OOpabOTKYy W aHaIW3 HAyYHO-TEXHHYECKOW HWH(OpMaIuu To
npo¢ IO TPOIIEHHON MPAaKTUKH, B TOM YHCJIEe ¢ IPUMEHEHHEeM Internet-TeXHOI0rHif;

81aoems.

— CHOCOOHOCTBIO M TOTOBHOCTBIO K MCCIIEIOBATEIbCKOW MEATENBHOCTH MO MNPOGUITIo
U3y4aeMoi mporpamMmbl OaKaTaBpuaTa;

— METOJOJIOTHYECKUMHU TMOAXOAAMU K OpraHM3allii HAy4YHO-HCCIEeNOBATEIbCKOH U
00pa30BaTeNbHOM 1eATeIbHOCTH.

3. KpaTkoe coaep:kanue NPpaKTHKH

VYyeOHas mpakTHKa BKIIOYAET 3Tambl O3HAKOMJIEHHMSI C METOJIOJIOTMYECKUMU OCHOBaMHU U
NPaKTUYECKOT0 OCBOCHUS IPUEMOB OpraHM3alUM, IUIAHUPOBAHMS, MPOBENEHUS M oOecreueHHs
HAYYHO-HCCJIeIOBATENIbCKOW U 00pa3oBaTeNbHON AESATEeIbHOCTH, O3HAKOMIJICHHS C JESTebHOCTHIO
00pa3oBaTeNbHBIX, HAYYHO-HCCIIEIOBATEIbCKUX M MPOSKTHBIX OpraHU3aluil Mo npoduiro u3ydaeMoi
porpamMmbl OakajiaBpuara.

KonkpetHoe conepxanue y4yeOHOW MPAKTUKHU ONPEAESIeTCSs HHIMBUAYAIbHBIM 3aJaHUEM
oOydaromierocss ¢ y4éToM HHTEPECOB M BO3MOXKHOCTEH Kadeapbl WIM OpraHu3allid, TJIe OHa
npoBoauTcs. MHIMBUyanbHOE 3a/laHHe pa3padarbiBaeTcs MO NPOQMII0 HM3ydaeMOW MpOTrpaMMBI
OakanaBpuaTa C Y4€TOM TEMbI BHIITYCKHON KBATH(UKAITMOHHONW PabOTHI.

4. O0beM NPaKTHKH

O0BEM OUCHUILINHEI

B eOHoM pado
U1 yueOHou paboThl 3E Axaj. 4. Actp. 4.

OO6mas TpyA0€MKOCTb AUCIUILIMHBI 3,0 108 81

KonTakTHasi padora - ayIMTOPHbIE 3aHATHS: - - -

Jlekuuun
[Tpakruueckue 3anstus (113)
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JlaGopaTopHbie padoThI

CamocTosiTesibHasi padoTa: 3,0 108 81
KonTakTHas camocrosTenbHas padboTa 0,01 0,4 0,30
CaMOCTOSITENIbHOE U3YUYEHUE PA3/ICJIOB TUCIUTIIINHBI 2,99 107,6 79,7
Bua uToroBoro KOHTpoJIA: 3auer ¢ OLeHKOM

AHHOTanusA padoueii nporpammsel IIpoN3BOACTBEHHOM NPAKTHKH: HAYYHO-HCCIE10BATEIbCKOM
PadoThI

1. lear npakTHKU — (QopMHpOBaAaHHE HEOOXOMUMBIX KOMIETEHIMHA JUIsI OCYIIECTBIICHUS
Hay4YHO-UCCJIEOBATEIbCKOM  NESITENBHOCTA MO  HampaBjieHuto  noarotoBku  22.03.01 —
«MarepuanoBeiecHHe U TEXHOJIOTMH MaTepuaioB» mpodunbs «MaTepuanoBeieHHe U TEXHOJIOTUU
HAaHOMATEepHaJIOB U  HAHOCHUCTEM»  TIOCPEACTBOM  IIJIAHUPOBAHUS M OCYIIECTBICHUS
HKCIIEPUMEHTAJILHON JIEATEIbHOCTH HA OCHOBAaHMM M3YYEHHBIX JUCIHUIUIMH, B TOM YHUCIE
CHEIHAJIbHBIX, U CAMOCTOSTEIHHO U3YYEeHHON HH(POPMAIIH.

2 B pe3yabTaTe NPOXO0:KIEHUSI NPAKTHKU 00y4aIOINIACH 0JIZKEeH:

Obaaoams clenyomUMUA KOMIETEHIIMSIMHI U HHANKATOPaAMU UX JOCTHKCHUS:

VYK-1.1; YK-1.2; VK-1.3; [IK-1.1; [IK-1.2; TIK-1.3; [IK-2.1; T1K-2.2; T1K-2.3; TIK-3.1; TIK-
3.2; TIK-3.3; TIK-4.1; [1K-4.2; [1K-4.3; [1K-5.1; T1K-5.2; T1K-5.3; T1K-6.1; T1K-6.2; TTK-6.3

3Hamu:

—  TOPSAOK OpPTaHU3AINHU, TUTAHUPOBAHUS U TPOBEACHUS HAYYHO-UCCIIEIOBATEILCKUX padoT
C UCMOJIb30BAaHUEM IOCIETHUX HAyYHO-TEXHUUECKUX JOCTHKEHUI B TaHHON 001acTu;

—  TEOpEeTHYECKHE OCHOBBI pa3pabOTKU M MOIYYEHHs] HAHOCTPYKTYPHUPOBAHHBIX CHUCTEM U
HAHOMATEPHAJIOB, OCHOBHBIE METOIbI UX UCCIICIOBAHUS U 00JIACTH IPUMEHEHUS;

—  OCHOBHBIE TPeOOBaHHUS K MPEACTABICHHUIO PE3YJIbTATOB MPOBEIECHHOIO HCCIIEIOBAHUS B
BU/JIE HAYYHOT'O OTYETa, CTaThU WU JAOKIAJa;

Ymemy:

—  CaMOCTOSITEJIbHO BBISIBJISITh TEPCIEKTUBHBIE HAIPaBICHUS HAYYHBIX MCCIIEIOBAaHUH,
000CHOBBIBaTh aKTyaIbHOCTh, TEOPETHUECKYIO U MPAKTUYECKYIO 3HAUUMOCTh MPOOJIEMbl, TPOBOIUTH
HKCIIEPUMEHTAJIbHBIE UCCIIEI0BAHUS, AaHAJIM3UPOBATh U UHTEPIIPETUPOBATDH MMOTYUYEHHBIE PE3YyJIbTATHI;

—  OCYUIECTBJIATH IOHMCK, 00pabOTKYy M aHaIW3 HAyYHO-TEXHMUYECKOW HH(POpMAlUU 10
npOodUITIO BBIMOIHIEMON pabOThI, B TOM YHCJIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX MPHOOpaxX, OPraHU30BBIBATH MPOBEACHUE SKCIEPUMEHTOB U
UCIIBITAaHUH, TPOBOJIUTH UX 00pabOTKY M aHATU3UPOBAThH PE3YIIbTAThI;

Braoemy:

—  METOJOJIOTMEH U METOJUKOM TPOBEACHHMS HAy4YHBIX MCCIEAOBAaHUN; HaBBIKAMU
CaMOCTOSTEIIbHOW HayYHOU U UCCIIEA0BATEIIbCKON paboTHI;

— CHOCOOHOCTBIO peIIaTh IOCTaBJICHHBIE 3aJaud, WCIONb3ys YMEHUS ¥ HaBBIKH B
OpraHM3ali HAyYHO-HCCIEA0BATENbCKUX U TEXHOJIOTHYECKUX padoT;

—  HaBBIKAMH KPUTHYECKOTO aHAJIM3a HAyYHO-TEXHHYECKOW IMTEpaTyphbl, pa3pabOTKu U
dbopMynrpoBaHUsI COOCTBEHHBIX METOJI0JIOTMYECKUX MOJX0A0B K PEIICHUIO0 HAyUYHbIX TPOOIIEM.
Iloocomoeums u npeocmasums K 3awjume HAYYHO-HCCIENOBaTeNbCcKylo paboty (HUP),
BBIMIOJTHEHHYIO HAa COBPEMEHHOM YpOBHE pAa3BUTUS HAYKH U TEXHUKH M COOTBETCTBYIOILYIO
BHIOpAaHHOMY HAIPaBJICHUIO MOATOTOBKH W Mporpamme oOydeHHs. B TpeacTaBieHHON K 3amiuTe
HUP nomkHBl MOMYyYNUTh pa3BUTHE 3HAHUS M HABBIKHM, MOJyYEHHbIE 00yYarolIUMCs MPU OCBOECHUU
nporpaMMbl 6akanaBpuaTa, B TOM YHCJIE IPU U3yYeHUH CIEIUAIbHBIX nuciuiuiiH. [IpeacraBneHHas
k 3amute HUP nomkHa comepaThb OCHOBHBIE TEOPETUUECKHE IMOJIOKEHUS, IKCIEPUMEHTATbHbBIE
PE3yNBTAThI, MPAKTUYECKUE TOCTHKEHUS U BBIBOIBI U3 PAOOTEHI.

3 Kpartkoe cogep:xanne NPpaKTHKHU

B mporecce ocBoeHUS TUCIHUILIAHBI O0YYAIONIUICS JOKEH MOATOTOBUTh M TMPEACTABUTH K
3alUTEe HAy4YHO-UCCIeaoBarenbekyo pabdoty (HHP), BemomHeHHYI0O Ha COBPEMEHHOM YPOBHE

140



Pa3BUTHA HAYKHM W TEXHUKH M COOTBETCTBYIOIIYIO BHIODAHHOMY HAIPABJICHHUIO ITOJATOTOBKH M
nporpamMMe o0y4eHusl.

B npeacraBnennoit k 3ammrte HUP nomxHbl NONMy4YdTh pa3BUTHE 3HAHUS WU HABBIKH,
MOJTy4YeHHbIe 00YyYaIOIIUMCS TIPU OCBOCHUH MPOTpPaMMbl OakalaBpuaTa, B TOM YHCIE MPU H3yUYCHUU
crienuanbHbIX auciuruivH. [IpencraBnennas k 3anmure HUP nomkHa comepkath 0030p IUTEpaTyphl,
OMMCAaHUE  HUCIOJBb30BAHHBIX  MAaTEpPUAIOB U METOJOB  HCCJCAOBAHMS,  IOJyYCHHBIC
AKCTICPUMEHTAIBHBIC PE3YIHTATHI U BEIBOIBI 110 padOTE.

4 O0beM NPAKTHKH

Cemectp
Bcero
Bun yuebHol paboThl 7 cemectp 8 cemectp
3E Axan. 3E Axan. 3E Axap.
9. 9. q.
OO01mas TpyA0€MKOCTh MPAKTHKU 9 324 7 252 2 72
KonTakTHasi paboTa — ayiuTOpHbIE 4 144 2,67 96 1,33 48
3aHATHS:
B TOM 4mcJie B popMe NpaKkTHYeCKOi 4 144 | 2,67 % 1,33 48
NMOATr0OTOBKM:
IIpakTHyecKue 3aHsATHS: 4 144 2,67 96 1,33 48
B TOM 4Hclie B hopMe IPaKTHIECKON 4 144 2,67 96 133 48
MOJATOTOBKH:
CamocTosiTesibHasi padboTa 5 180 4,33 156 0,67 24
KonTtakTHas camoctosiTenpHas paboTa 0,8 0,4 0,4
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB 5 179.2 4,33 155.6 0,67 23.6
MPAKTUKU
Buabi kouTpoJIs: 3auer ¢ 3auer ¢
OLICHKOM OLICHKOM
Bcero Cewmecrp
. 7 ceMecTp 8 cemecTp
Bun yuebnoit paboTbl A A A
3F cIp. | 3@ cTp. | 3p CTp.
4. 4. 4.
OO611as TpyA0€MKOCTh MPAKTUKH 9 243 7 189 2 54
KonTakTHas padoTra — ayiuTopHbIE 4 108 2,67 7 1,33 36
3aHATHSA:
B TOM 4HcJIe B (p)OpMe NPAKTUYECKOM 4 108 | 2,67 7 1,33 36
NOATOTOBKHU:
[IpakTryeckue 3aHATHS: 4 108 2,67 72 1,33 36
B TOM 4HCIIe B (hopMe IPAKTHIECKOMH 4 108 2,67 7 133 36
MOJITOTOBKH:
CamocrosiTesibHas padoTa 5 135 4,33 117 0,67 18
KoHTakTHas camocTosaTenbHas paboTa 0,6 0,3 0,3
CaMocTosATEIbHOE N3YUEHHUE PA3AEIIOB 5 134.4 4,33 1167 0,67 17.7
PAKTUKU
Buabl koHTpOJIS: 3ader ¢ 3ader ¢
OLICHKOM OLICHKOM

AHHOTauusa padoyeil mporpammbl IIpon3BOACTBEHHON NPAKTUKH: TEXHOJIOTHYECKOM
NPAKTHKHU
1. Leab NpoU3BOACTBEHHOH NPAKTHKHU: TEXHOJOTMYECKOW NPAKTHKHU — IOJIYyYECHHE
npo¢eCCHOHATBHBIX YMEHUI U OIbITa MPO(EeCCHOHANBHON AEATEIBHOCTH MYyTEM CaMOCTOSTEIBHOTO
TBOPYECKOTO BBIMOJIHEHHUS 33]1a4, TOCTABJIEHHBIX MPOTPaMMO MPAKTHKH.
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2. B pe3yabTare npoxoxkaeHWs] NPOU3BOJACTBEHHON NPAKTHKHU: TEXHOJIOTIUYeCKOi
NPAaKTHKHU 00y4aromuiics Mo mporpaMMe 0aKkaJlaBpuaTa J10JIKeH:

Obaaoams clenyomUMA KOMIETEHIIMSIMHI U HHANKATOPaAMH UX JOCTUKCHUS:

[IK-1.1; TIK-1.2; TIK-1.3; TIK-2.1; TIK-2.2; TIK-2.3; [1K-3.1; [1K-3.2; [1K-3.3; T1K-4.1; TIK-
4.2; 1IK-4.3; IIK-5.1; T11K-5.2; [1IK-5.3; T1IK-6.1; T1K-6.2; [1K-6.3

3Hamu:

— TOOXOAbl K OpTaHM3alUd ¥ TUIAHUPOBAHHWIO HAYYHO-HCCIIEIOBATEIHCKOW pPabOTHI,
OTIBITHO-KOHCTPYKTOPCKOH H  MPOWM3BOJACTBEHHOW JAESITENBHOCTH MO TPOQUII0 MPOrpaMMbI
OakanaBpuaTa

Ymemy:

— BBIMOJHATH TMOUCK, OO0pabOTKYy, aHalu3 W CHCTEMAaTH3alUI0 HAyYHO-TEXHHYECKON
uH(GOpMallMK, OCYIIECTBIATh BBIOOP METOJUK U CPEACTB pEIIeHUs 3a/ad, [OCTAaBJIEHHBIX
IIPOrpaMMOM PAKTUKH;

Braoemy:

— npueMaMu pa3pabOTKH IJJAaHOB M MPOTrpamMM IPOBENEHUS TEXHUYECKHX pPa3pabOTOK U
HCTIBITAHU M.

3 Kpartkoe cogep:xxanne NPpaKTHKHU

Paznen 1. O3HakomuTeabHbIH. O3HAKOMJIEHUE C TEXHOJOTHEW MPOU3BOACTBA U MECTOM
IIPOU3BOJCTBEHHON NIPAKTUKH.

Pasnen 2. BbinosHeHHe TeXHOJIOTMYecKoil mnpakTuku. [IpakTuueckoe wu3zydeHUe
TEXHOJIOTMYECKUX MPOLECCOB MOJTYYEHHUsT HAHOMATEPHAJIOB HA OCHOBE M3YYEHHS TEXHOJOTMYECKUX
pErJIaMeHTOB NMPOU3BOJICTB. BhINOIHEHNE MHIUBUTYAIBHOTO 3aaHUsl.

Pa3znen 3. 3akmounresabHblil. CucTeMaTU3alys MaTepranna, oAroToBKa OTYeTa.

3aKkperieHue TEOPEeTUYECKHX 3HAHUM, TMONYyYEHHBIX OOYYaIONIMMUCS TPH HW3YYCHHU
porpamMmbl OakajiaBpuara.

Pa3Butne y o0yuaronmuxcs HaBEIKOB HAYYHO-UCCIIEIOBATENLCKOM AEITeIbHOCTH.

4 O0beM NPAKTUKHU

O0beM nNpakTHKH
Buna yueOHoi# padoThl Axan. | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTh NPAKTUKHA 6 216 162
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS - - -
B TOM 4HcJie B (hopMe NPAKTHYECKOH MOATOTOBKH:
[Tpakruueckue 3anstus (I113):
B TOM 4HcJie B (hopMe MPAKTUUECKON MOATOTOBKHU:
CamocrosiTesibHas padoTa 6,0 216 162
KoHTakTHast camocTosTeNbHas paboTa 6.0 0,4 0,3
CaMOCTOSITETbHOE U3YUEHUE PA3/ICJIOB MPAKTUKHU ’ 216,6 | 161,7
Buja koHTpOJIA: 3a4deT ¢ oneHKOM

AHHOTanuA padoueii nporpammsel IIpon3BOACTBEHHOM NPAKTHKH: NPEUIHNIIOMHOM
NPAKTHKH

1. Heab mnpeaIunJoOMHON NPAKTHKH — BBIIOJIHEHUE BBIMYCKHON KBAaTH(PUKAIIMOHHON
paboTEHL.

2. B pesyabrare NPOXOXKICHHUS MNPENIMIVIOMHOH TNPAKTHKH O0y4Yaluiuiica 1o
nporpaMmme 0aKaJIaBpUaTAa J0JIKEH:

Obaadamye cleAyIOMMMA KOMIIETCHIIMAMHU ¥ UHIMKATOPAMHU UX JTOCTHKECHUS:

IIK-1.1; TIK-1.2; TIK-1.3; TIK-2.1; TIK-2.2; IIK-2.3; TIK-3.1; 1IK-3.2; 1IK-3.3; I1K-4.1; IIK-
4.2; I1K-4.3; I1K-5.1; I1K-5.2; T1K-5.3; T1K-6.1; IIK-6.2; TTK-6.3

3Hamb:
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— (U3UKO-XMMHYECKHE CBOWCTBA MaTepuajoB, B TOM YHWCJIE€ HAHOMATEPHAJIOB U
HAHOCHUCTEM, I10 MPO(UITIO BHITYCKHOM KBAM(UKAITMOHHON pabOTHI;

—  (UBUKO-XMMHUYECKHE 3aKOHOMEPHOCTH TEXHOJOTHYECKUX TIPOLECCOB  MOIYYCHHUS
MaTepuaiioB, B TOM 4YHCJIEC HAHOMATepHAJIOB M HAHOCHUCTEM, N0 TPOQIII0 BBITYCKHOM
KBaJTM(PHUKAIIMOHHON paboTHI;

— KOMIUIEKC MEpONPUATHA MO TEXHHKE OE30MacHOCTH, OXpaHE OKPYXalomel Ccpemsl,
OXpaHe Tpy/a;

ymems:

—  OCYUIECTBJISITh KOHTPOJIb CAMOCTOSITETIbHON HAy4YHO-UCCIICAOBATENBCKON PadOTHI;

—  BBIIOJHATH NOJATOTOBKY HAyYHO-TEXHHUECKOW JOKYMEHTAIMH JJISl IPOBEJCHUS HAYYHBIX
MCCIIEJOBAaHUH M TEXHUUECKHUX pa3paboToK;

—  BBINOJHATD PAacyUeThl, CBI3AHHbIE C pa3pabOTKOM 3aJaHn U OTAETBHBIX HCIIOIHUTEICH.

enaodemn:

— CHUCTEeMOH TIUIAHMPOBAHMS W OpTraHU3AIMM HAyYHO-UCCIENOBATEIbCKUX B paMKax
U3y4aeMoi MporpaMmsbl OakaiaBpuaTa.

3. KpaTkoe cogep:xanue NPpaKTUKHU

[TpuoOperenue 3HaHUI W HABBIKOB MO0 OPTaHU3ALUHN U YIPABICHUIO OTJCIbHBIMU dTalaMu U
IporpaMMaMH MTPOBEICHHS HAYYHBIX HCCIIEIOBAHUM U TEXHUYECKUX Pa3pabOTOK.

[ToaroToBKa NCXOAHBIX JAHHBIX JUIS BBIMOJIHEHHS BBITYCKHOM KBaTU(PHUKAIIMOHHON paboTHI.

4. O0beM NPaKTHKH

O0beM NpakTHKHU
Buj yueOHoii padoThl Axan. | Acip.
3E
4. 4.
OO0mast TPyA0eMKOCTh NPAKTHKH 9 324 243
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS - - -
CamocTosiTesibHasi padoTa 9 324 243
KonTakTHas camoctosiTenbHas paboTa 9 0,4 0,3
CaMOCTOSITEIbHOE U3YYEHUE PA3/ICJIOB MPAKTUKHU 323,6 | 2427
Buja koHTpOJIA: 3a4deT ¢ oneHKOM

5.5 locyiapcTBeHHAsi UTOrOBAsl ATTECTAIMS: MOATOTOBKA K NMpoUeAype 3alUThl U 3a1UTa
BBINIYCKHOW KBAJTH(HUKAIMOHHOH padoThI

1. deapb rocyaapcTBeHHOW MTOrOBOM aTTECTAIMU: MOATOTOBKHU K MpoleAype 3alIUThl 1
3alUTHl BBIMYCKHOH KBAJIHM(UKANMOHHONW PpadOThl — BBISIBICHHE YPOBHS TEOPETUYECKOW U
MPAKTUYECKON MOATOTOBICHHOCTH BBIMTYCKHUKA By3a K BBIIOJHEHHUIO NMPO(ECCHOHANBHBIX 3a1a4 U
COOTBETCTBUS ero noArotoBku tpedoanusm GI'OC BO mo nHampasneHuto noaroroBku 22.03.01 —
«MarepuanoBeeHUE U TEXHOJIOTUHA MATEPUATIOBY.

2. B pe3yabTaTe NpOX0KAeHUs TOCYIapCTBEHHOM UTOrOBOM aTTECTAMU: MOATOTOBKH K
npoueaype 3alIMThBI M 3alIUThI BBIMYCKHOW KBAJU(PUKANMOHHOW PpadoThl Yy CTyAeHTa
nposepsieTcsi CPOPMHUPOBAHHHOCTD CJIEAYIOIIUX KOMIETEHIUH, a TaKxKe CJeAYIOIIHNX 3HAHMI,
YMEHHUII M HaBBIKOB, MO3BOJSKIIMNX OLUECHUTh CTENEeHb TOTOBHOCTH O00y4amwIIMXCHd K
AajibHelel NpodeccuoHAIbLHOM AeATeJIbHOCTH.

BoinyckHUK, OCBOMBIIMI mporpammy OakanaBpuaTa, JOJDKEH o00nanaTh CIEAYIOMUMU
KOMIIETEHIUSIMU:

VYK-1.1; VK-1.2; VK-1.3; YK-2.1; YK-2.2; VK-2.3; VK-3.1; YVK-3.2; VK-3.3; YVK-4.1; VK-
4.2; YK-4.3; YK-5.1; YK-5.2; YK-5.3; VK-6.1; YK-6.2; YK-6.3; YK-7.1; YK-7.2; YK-7.3; YK-8.1;
VK-8.2; YK-8.3; VK-9.1; ¥K-9.2; VK-9.3; VK-10.1; YK-10.2; YK-10.3; VK-11.1; YK-11.2; VK-
11.3; OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-3.1; OIIK-3.2; OIIK-3.3;
OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.1; OIIK-6.2; OIIK-
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6.3; OIIK-7.1; OIIK-7.2; OIIK-7.3; OIIK-8.1; OIIK-8.2; OIIK-8.3; I1K-1.1; T1K-1.2; I1K-1.3; TIK-
2.1; IK-2.2; TIK-2.3; T1K-3.1; T1K-3.2; T1K-3.3; T1K-4.1; T1K-4.2; T1K-4.3; TIK-5.1; [1IK-5.2; [1K-5.3;
[TK-6.1; I1K-6.2; T1K-6.3

B pesynbraTre mnpoxXoxkAEHHS TOCYJIApCTBEHHOM MTOTOBOM aTTecTaluy (BBIIOJHEHUS
BBITTYCKHOW KBATM(PUKAIIMOHHON pabOThI) CTYICHT JOJIXKEH:

3Hamy:

— TOPAJOK OpraHu3alliM, TUNIAHUPOBAHUS U MPOBEACHHS HAYYHO-UCCIIEI0BATEIILCKUX PadoT
C MCIIOJIb30BAaHUEM TIOCIIETHUX HAYYHO-TEXHUYECKHUX JTOCTHKEHUI B TaHHOH 00JIacTH;

—  (UBUKO-XMMHUYECKHE OCHOBBI MOJYYEHHS M WCCIIEAOBAHHUS CBOMCTB MaTepuajioB, B TOM
YHclie HAHOCHCTEM M HaHOMaTepUasoB;

— OCHOBHBIE TpeOOBaHUS K MPEJICTaBICHUIO PE3yIbTaTOB MPOBEICHHOIO HCCIEIOBAHUS B
BUJIC HAYYHOTO OTYETA, CTAThU WU JOKIAJa;

ymemy:

— CaMOCTOSITENIbHO BBISIBJISATh IEPCHEKTUBHBIC HAIpPABICHUS HAy4YHBIX HCCIIEI0BaHUM,
000CHOBBIBATh aKTYaJbHOCTb, TEOPETUUYECKYIO U MPAKTUUECKYIO 3HAYUMOCTh MPOOJIEMBbI, IPOBOIUTH
JKCIIEPUMEHTANIbHBIE NCCIIEIOBAaHMS, aHATM3UPOBATh U MHTEPIIPETUPOBATH MTOJIyUEHHbIE PE3yIbTAaThI;

— OCYIIECTBIIATH MOUCK, 00pPaOOTKY M aHAIW3 HayYHO-TEXHUYECKON MHGOpPMAIMU IO TeMe
BBINOJIHSAAEMON PabOTHI, B TOM YHUCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTaTh Ha COBPEMEHHBIX MPUOOPAX, OPraHU30BBIBATH MPOBEJICHHE HKCIEPUMEHTOB U
UCIIBITAaHUH, TPOBOJIUTH UX 00pabOTKY M aHATU3UPOBAThH PE3YJIbTAThI;

enademn:

— METOAOJOTHEM W METOAMKOM TPOBEIACHUS HAyYHBIX HCCIEIOBAHUI; HAaBBIKAMH
CaMOCTOSITENIbHOW HAyYHOH M UCCIIE0BATENLCKON padoThI;

— HaBbIKaMH pabOThl B KOJIJIEKTHBE, IUIAHUPOBATH M OPraHU30BBIBATH KOJUICKTHBHBIE
Hay4yHBbIE HCCJEOBaHMUS; OBJIAJIEBaTh COBPEMEHHBIMH METOJAaMU UCCIIEJIOBAaHMS M aHaju3a
MIOCTaBJIEHHBIX MTPOOJIEM;

— CIIOCOOHOCTBIO pelIaTh TIOCTAaBJICHHBIC 33Ja4yHl, HWCHOJb3ys YMEHHS W HaBBIKH B
OpraHU3aIli HAYYHO-HCCIIEA0BATEIbCKUX U TEXHOJIOTHUECKUX padoT.

3. Kparkoe coaep:kaHue rocyJapcTBeHHOl HMTOrOBOHl aTTecTaUMH: NOATOTOBKH K
npoueaype 3alUThl U 3aIUTHI BHIMMYCKHONH KBAJIN(PUKAIUOHHON PadoThI

l'ocynapcTBeHHass MTOroBas aTTeCTAallUs: IOATOTOBKA K TPOLEAYpe 3allUThl M 3alluTa
BBITTYCKHOM KBaJTM(PUKAIMOHHOW pabOThl MPOXOAUT B 8 ceMecTpe Ha 0Oa3e 3HAHWKN, YMEHUH H
HaBBIKOB, TOJYYEHHBIX CTYJEHTaMM IpU H3YYEHUM JAMCLUMIUIMH HampasieHus 22.03.01
«MartepuaJjioBe/ieHHe U TEXHOJOTHH MATEPHAJIOBY U IPOXOXKIACHUS MPAKTHUK.

l'ocynapcTBeHHass MTOroBas aTTeCTallUs: IOATOTOBKA K TPOLEAYpe 3allUThl M 3alluTa
BBIITYCKHOM KBAIM(PUKAIIMOHHONW pPabOThI MPOBOAUTCS TOCYJAPCTBEHHOW HK3aMEHAIMOHHOM
KOMHUCCHEH.

KouTpoab ypoBHA cHOpMHUPOBAHHOCTH KOMIIETEHLUN OOydaroluxcs, MPUOOPETEHHBIX MpU
ocsoernn OOII, ocymiecTBiseTcsl MyTeM NPOBEIEHUS 3alMTHI BBIMTYCKHOM KBaIM(pPUKALMOHHOM
pa6otsl (BKP) u npucBoenus kpammdukamuu «oakaaaBpy.

4. O0beM rocy1apcTBeHHONH HTOTOBOM aTTECTAIMU: MOATOTOBKH K Mpoueaype 3aluThI U
3aIIMTHI BBINYCKHON KBAJTH(PUKANMOHHOKH PadoThI

[Iporpamma oTHOCHTCS K 00s13aTeNbHON YacTu y4eOHOro miaHa, Kk 050Ky «I'ocynapcTBenHas
utorosas arrectanus» (b3) u paccuntana Ha cocpe0OTOUECHHOE MMPOXOXKAeHUE B 8§ cemecTpe (4 Kypc)
oOyuenus B obveme 324 u (9,0 3ET). Ilporpamma mpeamnosiaraer, 4yTo OOyYaroIIuecs UMEIOT
TEOPETUYECKYI0 M TPAKTUYECKyI0 MOJArOTOBKY B 00JacTH MaTepHalOBENCHHS M TEXHOJIOTUU
HaHOMATEepPHAJIOB U HAHOCHCTEM.

o B 3adeTHBIX B akanem.
Buapt yaeGHO# paboThI
eMHMIIAX qacax
Oo6mas tpynoemkocts 'MA nmo yuedOHOMY 1u1any 6 216
KonTaktHas padora (KP): - -
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CamocrositesbHas padora (CP): 6 216

KonTaktHas paboTta — HTOTOBasi aTTeCTALUS 0,019 0,67
Brmonnenue, Hanucanue u opopmienune BKP 5,981 215,33
Bua konrpoJs: 3amurta BKP

N B 3avetHpix | B acTtpoHOM.
Buapt yaeGHO# paboThI

eMHUIIAX yacax
Oomas tpynoemkocts I'MA 1o yueOHOMYy nuiany 6 162
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 162
KoHTakTHas paboTa — UTOTOBast aTTECTALIUS 0,019 0,5
Brmonnenue, Hanucanue u opopmienne BKP 5,981 161,5
Bun konrpos: 3amuTa BKP

5.6 ®akyabTaTUBBI

AHHOTaUUsA padoyeil MPOrpaMMbl JUCUHUIIIMHBI
«IlepeBo HAYYHO-TEXHHYECKOM JTUTEPATYPBD)

1. Heab AMCHUNJMHBI — TMPUOOPETEHHE OOYUYAIOMUMHKCS OOIIEH, KOMMYHUKATHBHOW H
po(hecCHOHAFHOW KOMITETEHIINH, YPOBEHb KOTOPHIX HA OTACIBHBIX 3TAIax S3bIKOBOW MOJITOTOBKU
MO3BOJIIET BBIMOJHATH pa3IUYHbIE BHABI NPOPECCHOHANIBHO OPUEHTHPOBAHHOTO IEpeBoJa B
IIPOU3BOJCTBEHHON U HAYYHOU NEATEIBHOCTH.

2. B pe3yabTaTe n3y4eHUus JUCHHUILIHHBI 00y4al0IUIiCHA T0JIKEH:

Obaaoamse CIeNYIOMUMA KOMIETCHIIMSIMHI U WHIANKATOPAMU UX JOCTHKCHUS.

VYK-4.2; VK-4.3; VK-4.4; YK-4.5; YK-4.6; YK-4.9

3Hamu:

— OCHOBHBIE CIIOCOOBI TOCTHKEHUS SKBUBAJIEHTHOCTU B MIEPEBO/IE;

— OCHOBHBIE ITPUEMBI IIEPEBO/IA;

— SI3BIKOBYIO HOPMY U OCHOBHbBIE (DYHKIIUU SI3bIKA KaK CUCTEMBI;

— JIOCTaTOYHO€ JJisi  BBIIIOJIHEHUS TE€PEBOJA  KOJMYECTBO JIEKCHUECKUX  €IHUHMII,
(b pa3eoq0oru3MoB, B TOM YHCIIE COLUATbHBIX TEPMUHOB U JJMHTBOCTPAHOBEAUECKUX PEaHii;

ymemy:

— MPUMEHSATH OCHOBHBIE ITPUEMBI TIEPEBO/IA;

—  OCYIIECTBIIAITh  NMHUCBMEHHBI TEpeBOJ] C  COONIOJCHHEM HOPM  JIEKCUYECKOU
SKBHUBAJIEHTHOCTH, COOIOCHUEM I'PaMMaTHYECKIX, CHHTAKCUYECKUX U CTUIIUCTHYECKUX HOPM;

— 0(hOopMIIATH TEKCT MEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYUIECTBJISATH MEpeBOJ C COOJIOJEHHEM HOPM JIEKCHYECKOH HSKBHUBAJCHTHOCTH,
cOOIOCHUEM TpPaMMAaTHUYECKUX, CHHTAKCHUYECKUX W CTWJIMCTUYECKMX HOPM TEKCTa MIepeBoda M
TEMIIOPAJIbHBIX XaPAKTEPUCTUK UCXOHOTO TEKCTA;

61a0emn:

— METOAMKOM MPEANePEeBOIYECKOT0 aHaTN3a TEKCTa, CIIOCOOCTBYIOIICH TOUHOMY BOCTIPUSTHIO
HCXOJHOTO BBICKA3bIBAHUS;

— METOJUKOW MOATOTOBKH K BBHINIOJHEHHWIO MEPEeBOJa, BKIOYAas TMOWCK WHGOpMAaluu B
CIIPaBOYHOM, CIIEIIMANILHOM JTUTEpaType U KOMIBIOTEPHBIX CETSIX;

— OCHOBAaMH CUCTEMBbI COKPAILEHHON NEPEBOIYECKON 3aMUCH MPU BBIOTHEHUH MEPEBO/IA;

— OCHOBHOW MHOSI3bIYHON TEPMHUHOJIOTHEN CIIEIIMAIbHOCTH;

— OCHOBaMH pedeprpoBaHUS U AHHOTUPOBAHUS JINTEPATYPHI IO CIICITUAIEHOCTH.

3. KpaTkoe coaep:xanue TUCUUIIIHHBI

Pasnen 1. OcHOBHBbIE JIeKCMYECKHE W CTHJIMCTHYECKHE 3aKOHOMEPHOCTH IepeBoja
HAYYHO-TeXHUYECKOMH JINTepaTypbl
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1.1 Jlexcuueckne 3aKOHOMEPHOCTHM HAYYHO-TEXHHUYECKOTO mepeBoaa. CMBICIOBOM aHalu3
HAYYHO-TEXHHMYECKOTO TeKCTa H ero cerMeHTtanus. CTUIUCTHYECKHE OCOOEHHOCTH HAYyYHO-
TEXHUYECKUX TeKCTOB. [IpeoposneHue TpyAHOCTEH, CBSA3aHHBIX C PACXOXKICHHEM CHHTAKCHYECKHX
CTPYKTYP MHOCTPAHHOTO U PYCCKOTO TEXHUUYECKUX TEKCTOB.

1.2 CpaBHeHME TOpsiIKAa CJIOB B AHIJIMHCKOM M PYCCKOM TmpeioxkeHusx. IlepeBox ciios,
YCTaHOBJICHHE 3Ha4eHus cioBa. llepeBox CBOOOMHBIX W (HpPa3eONOTHUYECKUX CIOBOCOUYCTAHUI.
[lepeBo/1 3arojIOBKOB TEKCTOB U CTaTEH

1.3 Cokpamennsi. OcoOeHHOCTH MX TepeBojAa. Pa3BuTHe HABBIKOB TEpeBOja Ha IMpHUMEpe
TEKCTOB IO TeMe «XuMudeckas Jiabopatopusi» «3MepeHust B XuMum.

1.4. Jlekcuueckue TpaHcpopMalki TpU TMEPEBOJE TEKCTOB IO TEMaTUKE XWUMUU U
XUMHYECKON TEXHOJIOTUH.

Pa3nen 2. OcHOBHBIe TPAMMATH4YeCKHE 0COOEHHOCTH MepeBo/a.

2.1. OcobeHHocTH mepeBoja mpeioxeHnid Bo BpeMeHax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpumepe nepeBoa TEKCTOB MO TeMAaTUKEe XMMHUYECKOU TexHoioruu [lepeBon
MPUIATOYHBIX MPETIOKEHHI.

2.2. Metozasl ¥ IpueMBbI MepeBOia CTPAAATEIBLHOTO 3a10Ta Ha MPUMEpPEe MEPEBOJIa TEKCTOB 10
teme "TexHonoruu Oymyriero".

2.3. Tumbl yCNOBHBIX MNpENIOKEHUH, MpaBUiIa U OCOOCHHOCTH HX mepeBona. [Ipakruka
NepeBojia YCIOBHBIX MPEMJIOKEHUH Ha MpUMepax TEKCTOB IO Pa3IMYHBIM pasfenaM XUMHHU U
XUMHYECKOW TEXHOJIOTHH.

2.4. MopanpHbI€ TJarojibl ¥ OCOOEHHOCTH WX TEpPEeBOJa Ha MpUMEpe IEepPeBOjia TEKCTOB
«Texunonorusy, «IIpoMbIluIEeHHOE 000PYTOBAHUEY

Paznen 3. Oco0eHHOCTH NepeBoIa NMpeI0KEeHUI ¢ HeJIMYHBIMU (pOpMaMH IJ1aroJia

3.1 Un¢unutus (HeonpeneneHHas ¢opma rinaroia). Poiap nHQuUHUTHBA B TPEUIOKEHUH U
BApUAHTHI MEPEBOAA HA pycCKuil s3bIk. [Ipuuactust u repyHauii. Bapuantel nepeBoja Ha pyCcCKUM
SI3BIK.

3.2 UadunutuBHBIE 060p0THI. O00pOT HonoHeHHE ¢ HHGUHUTUBOM. OOOPOT MoJIeKaIee C
WHOUHUTUBOM. Pa3inyHble BapHaHTHI IEPEBOIA.

3.3 TlepeBom mpUYACTHBIX OOOPOTOB. AOCONIOTHBIM MPHUYACTHBIH OOOPOT W BapHUAHTHI
nepeBoja. Pa3BuTHe HaBBIKOB MEpPeBoO/Ia B cepe XUMHUH U XUMHUECKON TEXHOJIOTHH.

Pa3znen 4. Ocodennoctu pedepaTuBHOIO nNepeBoaa

4.1. AnropuT™M NpeArnepeBOAYECKON pabOThl ¢ HAYYHO-TEXHHYECKUM TEKCTOM IO XUMHKO-
TEXHOJIOTMYECKON TEMaTHKeE.

4.2. AnropuT™m cocTtaBieHus pedepara o XuMHUKO-TEXHOJIOTHUECKOH TeMaTuKe (aHHOTALIUH )

4.3. Anroput™M paboTel 1O pedepaTUBHOMY TIEPEBOAY IO XHUMHUKO-TEXHOJOTUYECKOU
TEMAaTHKE.

4. O0beM yueOHO# JUCHHMIIJIMHBI

Cemectp
Bceero
Bu yueGHoii paGoTsI 3 cemectp 4 cemecTtp

3E Axag. u. | 3E A‘f{aﬂ' 3E A‘fla”‘
Ol T O STS: 4,0 1440 | 20 | 720 | 20 | 720
JUACITUTUIAHEL
Konrakrnas padora — 1,8 644 | 09 | 320 | 09 | 320
ayJIUTOPHbIE 3aAHATHSA:
[Tpaxtuueckue 3ausatus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesqibHasi padoTa 2,2 80,0 1,1 40,0 1,1 40,0
KOHTaKTHaH CaMOCTOsTCIIbHAsA 2,2 0,4 1,] 0,2 ]} 1 0)2
pabota
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CaMOCTOSITETbHOE U3YUYEHUE 79.6 39.8 39.8
pa3nenoB AUCIUIIINHBI
Buabl koHTpOJIA:
Buo xonmpona uz Y11 3auver 3auer
Cemectp
Bcero
Bun yueOHol paboThl 3 cemectp 4 cemectp
3E Actp.u. | 3E Affp' 3E Affp'

OO01mas Tpya0eMKOCTh 4 108 2 54,0 ) 54
JICITUTIMHBI
KonTakTHasi padora — 1.8 48,3 0,9 24 0,9 24
ay/IMTOPHBIE 3aHATHS:
[Ipaktuueckue 3anstus (113) 1.8 48 0,9 24 0,9 24
CamocrosiTesibHasA padoTa 2,2 60,0 1,1 30,0 1,1 30,0
KonTakTHas camocTosTenbHas 0.3 0.15 0.15
pabota
C 2)2 ]; ] ], ]

aMOCTOSATEJIbHOE U3YUEHUE 507 29.85 29,85
pa3zeNnoB JUCIUILINHBI
Buabi kouTpoJs:
Buo konmpona uz YII 3auer 3auer

AHHOTauA padoyeil MPOrpaMMbl JUCHUNJIMHBI
«'pamaaHcKkasi 3a1IUTA B Ype3BbIYANHBIX CUTYallUAX)»

1 Heap AUCHUMJIMHBI — TOATOTOBUTH CTYACHTA K OCMBICJIICHHBIM MPAKTUYECKUM JCHCTBUSM
no oOecreyeHuio cBoedl 0e30MacHOCTH M 3alllUThl B YCJIOBHSIX BO3HUKHOBEHHUS Upe3BbIYalHOI
CUTyaIluu IPUPOJHOTO, TEXHOTEHHOI'O0 U BOEHHOI'O XapaKTepa.

2 B pe3yabTaTe n3yuyeHus JUCUMILIMHBI 00yYAIOIIMIACH 10JI7KEH:

Obnadoamse CeNYOMUMA KOMIETCHIIMSIMHI U WHANKATOPAMU UX JOCTHUKCHUS:

YK-8.2; YK-8.5; YK-8.7

3Hamu:

- XapaKTepUCTHKU TPUPOIHBIX O€JCTBUI, TEXHOTEHHBIX aBapuil U KatacTpod Ha
paaMalMOHHO, XUMUYECKH M OHMOJOTMYECKH OIMACHBIX OOBEKTaX, Mopakarouiue (HakTopbl IPYTUX
OITaCHOCTEI;

- OCHOBBI BO3JICMCTBUS ONACHBIX (PAKTOPOB YpPE3BBHIYAWHBIX CHUTyallMid Ha YeEJIOBEKa W
MPUPOJHYIO CPENY, JOMYCTUMBIE MPEEIbHbIE KPUTEPUH HETATUBHOIO BO3/ICUCTBUS;

- Mephl 0€30mMacHOr0 TIOBEACHUS TMpH MpeObIBaHUKM B paiioHaX (30HaX) TIOXKAPOB,
PaArOaKTUBHOTO, XUMHUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HEHUS;

- CcrnocoObl M CpeacTBa 3alllUThl 4YeJOBeKa OT BO3JACHCTBUS MOpaXKaroumMX (aKToOpoB
Ype3BbIYATHBIX CUTYAIUi TPUPOIHOTO, TEXHOT€HHOTO U BOGHHOT'O XapakTepa.

Ymemu:

- HCHOJIb30BaTh CpPEJCTBA 3alllUThl OPraHOB JbIXaHUS M KOXH, MEIULUHCKUE MJif
CaMO3allUThl U OKa3aHUs IOMOIIM IPYTUM JIFOJISIM;

- IPUMEHSThH MEPBUYHBIE CPEICTBA MOKAPOTYIIEHUS IS JIOKATU3alMKi U TYIIEHUs T0XKapa,
BO3HHKIIIETO B ayAUTOPUH (JTaOOpaTOpHH );

- OKa3bIBaTh cebe W JIPYTrUM TOCTPANaBIIUM MEAWIMHCKYIO MOMOIIb C HUCIOJIb30BaHUEM
TaOeNbHBIX U MOJPYYHBIX METUIIUHCKUX CPECTB.
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Braoemy:

- mpuéMaMH MPOBEACHUS YACTUYHON CaHUTApHOH 00paOOTKM MpHU BBIXOJAE M3 paiioHa (30HBI)
PaauoaKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arps3HEHUs (3apaKeHus);

- croco0amMu ¥ TEXHOJIOTUSMU 3aIIUTHI B UPE3BBIYAWHBIX CUTYAIIUSX.

3. KpaTkoe cogep:xkanue JUCUMIJIMHBI.

Pasoen 1. Onacnocmu npupoonozo xapaxkmepa.

Cruxuiinple OencTBUA, SBJICHUS MPHUPOABI PA3PYIIUTEIBHOW CHJIBI - 3EMJICTPACEHUS,
HABOJIHCHUS, CEJIEeBBIC MMOTOKH, OMOJI3HH, CHeXKHBIC 3aHOCHI, U3BEP)KEHUE BYJIIKAHOB, OOBAJIbI, 3aCyXH,
yparassbl, OypH, TOXaphl.

Pasoen 2. Onacnocmu mexnozennozo xapaxmepa.

ABapuu u KatacTpo(dbl Ha paMAaIMOHHO OMACHOM OOBEKTE, XUMHUYECKH OMACHOM OOBEKTE,
OMOJIOTUYECKH OIMACHOM OOBEKTE; Ha TPAHCIOPTE (MKEIE3HOJOPOKHOM, aBTOMOOUILHOM, PEYHOM,
AaBUAIMOHHOM); Ha THAPOCOOPYKEHUAX; HA KOMMYHAJIBHBIX CUCTEMaX KU3HE00eCIeUeHHUS.

Pasoen 3. Onacnocmu 6oennoco xapakmepa.

[IpuMeHeHne Opy>KHsi MacCOBOTO TMOPKEHHS (SAESPHOT0, XUMHUECKOTO, OMOJOTUYECKOTO),
OOBIYHBIX CPEJICTB C 3aKUTATENLHBIM HAMOJTHEHHUEM, HOBBIX BUIOB OPYXKHS. 30HBI 3apaKCHHS OT
CPEIICTB MOPaXKEHUS U UX BO3JICHCTBUE HA HACEICHUE U OKPYKAIOIIYIO IPUPOIHYIO CPELy.

Paszoen 4. Ioxcapuas 6e3onacHocme.

[Toxapnast omacHocth. [loxkapnast oxpana. Knaccudukanus moxapoB MoxapoB B 3[aHUAX U
nomemnieHusx. Craauu pa3BUTHS TOXKapoB. Jlokanm3amuss W TymieHue moxapoB. [lepBudHbIE
cpeactBa moxaporymeHuss (ormerymmrenu OIT -8, OVY-2, OBII-5, BHyTpeHHHI MOXapHBIHA
BOJIONIPOBO/I) M TMpaBWIa TOJ30BAHUS HUMH. ABTOMATHYECKHE CHUCTEMBI IOXKAPOTYIICHUS —
NPUHKIEpHbIE W JApeHuepHble. OrHeTymiamue BelIecTBa — BOJA, IEHBI, HETOPIOYUE Ta3bl U
paz0aBUTENH, TOPOIIKOBEIE COCTABBI, TAJIOTEH3aMEIICHHBIE YTIIEBOJOPOIBI.

Pazoen 5. Komnnexc meponpusmuii epaxcoOanckou 3auiumsl HACeleHUsl.

- OmnoBemenne U WHGPOPMUPOBAHHWE HACENECHHS OO0 OMACHOCTH. [IpuHSATHE HaAceleHuEeM
curHaioB omoBemeHus («Baumanue Bcem!», «Bo3aymHas TpeBoray, «PaguanmoHHas OMacHOCTHY,
«Xummueckas TpeBoray, «OT100il OMmacHOCTH») U MOPSAIOK JEHCTBUS MO HUM. DBaKyallus HaCEICHUS
u3 30HBI onacHocTU. CrocoObl 3Bakyaluu ODKCTPEHHAsl ABaKyalusl CTYJECHTOB U3 ayJUTOPUU TPU
BO3HMKHOBEHUH IMOXKapa.

- CpeactBa uHaUMBHIYaIbHOM 3anuThl opranoB aeixanust (I'TI-7, T'TI-9, P-2, V-2K, PITA-1,
PIIT-67M, PY-60M, «®enuxcy, ['JI3K, AT, AIT-3, TI3Y-K, UI1-4M, UII-5, UTI-6, KUII-8), xoxu
(JI-1, O3K) uenoBeka. MeauIIMHCKHE CPEICTBA 3AIIUTHI .

- CpencTBa KOJIIEKTUBHOM 3aIUTHI HaceneHus. HazHadueHue, 3amuTHBIC CBOMCTBA yOEXKHIII.
[IporuBopamuanuonusie ykpoeiTus (IIPY, mom3emHbIe memexogHble TEpeXxobl, 3ariayOJeHHBIC
CTaHIIMM METPOIIOJIUTEHA), TPOCTEHIIINE YKPBITUS (TPAHIICH, OKOIIBI, IEPEKPhIThIC mienn). [IpaBuna
3aHATHUS yOEKHUIIIA.

Pa3zoen 6. Oxazanue nepsoii nomowyu.

OkazaHue nepBOil MOMOIIM MPU O0XKOTaX, PAHCHUSX, 3apakeHUsAX. [IpoBeneHne 4acTUUHOMN
CaHUTApHOW 00pabOTKH KOXKHBIX IMOKPOBOB YENOBEKAa TMPU BBIXOIE W3 30H PaJHMOAKTHBHOTO,
XUMHUYECKOTO U OMOJIOTHYECKOTO 3apakeHHsI (3arpsiI3HEHHUS ), U3 30H MTOXKAPOB.

Pasoen 7. Jluxeuoayus nociedcmeuil upe3sbldaiHoti Cumyayuu.

ABapuiiHO-criacaTeIbHbIe Pa0dO0Thl. DKCTPEHHAs dBaKyanus u3 ayautopun (imabopatopuu) B
YCIIOBUSIX TOXapa, PaJdallMOHHOTO, XMMHYECKOTO, OMOJIOTMYECKOTO 3arps3HEHHs] TEPPUTOPUH C
WCITOJIB30BaHUEM MPOCTeHImX cpeacT 3anmuThl («Denukey», I'JI3K, nporusoraza ['TI-7 ¢ AI1T-3).

4. O0beM y4eOHOM JUCHUILINHBI

Bua y4yeOHoii padoThI O6mem aCuMNINHDI
3E Akan. 4 AcTp. 4
O01mas TpyA0eMKOCTb AU CIUNJIHHBI 1 36 27
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS 0,44 16 12
Jlexknuu 0,44 16 12
IIpakTHyecKne 3aHsATUS - - -
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JlaGopaTopHbie pabOoThI

CamocTosiTesibHasi padoTa 0,56 20 15

CaMocCTOATEIbHOE N3YUEHHE PA3EIIOB JUCIUIIINHBI 0.56 19,8 14,85
KoHTakTHas camocTosaTenbHas paboTa ’ 0,2 0,15
Buj MTOroBOro KOHTpOJIs: 3a4er

6. TPEBOBAHMS K YCJIOBUAM PEAJIM3AIIUU TPOTPAMMBI BAKAJIABPUATA

6.1 O0mecucremusbie TpedGoBanus k peamusanun OOII 0akanaspuara

YHuBepcUTET pacnojiaraeT Ha IMpaBe COOCTBEHHOCTH MM HWHOM 3aKOHHOM OCHOBAaHUU
MaTepUaTbHO-TEXHUYECKUM OOeclieueHHeM 00pa30BaTEIbHON JEATENBHOCTH (TIOMENICHUSMH U
obopynoBanuem) st peanusanun OOIT 6akanaBpuara.

Kaxnpiii  oOywaromuiics B TEUYEHHE BCEro mepuoja oOydeHHs 0O0ecIeuyuBaeTCs
VHAUBUAYaIbHBIM HEOTPAaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHOM MH(OpMaMOHHO-00pa30BaTENbHOMN
cpele yHHBEpCUTETa. OJEKTpoHHas WH(GOpMalUOHHO-00pa3oBaTeNbHas cpela o0ecIeuynBaeT
BO3MOXKHOCTh JOCTymHa oOydaromierocsi u3 JI00OW TOYKHM, B KOTOPOHM HMMEETCs JOCTyHn K
UH(POPMAIMOHHO-TEIIEKOMMYHHKAITMOHHON ceTn «VHTepHeT», Kak Ha TEPPUTOPUU YHUBEPCHUTETA,
TaK U BHE €e.

DnexkTpoHHas HHPOPMAITMOHHO-00pa30BaTeNlbHAs cpella YHUBEPCUTETa 00eCIIeYHBACT:

— JOCTYNl K Yy4eOHbIM TIuTaHaM, pabouyWM TporpamMmaM AUCIUIUIMH (MOIyJei), MpaKTHUK,
DJIGKTPOHHBIM yYeOHBIM H3IaHUSM U DJICKTPOHHBIM 00pa30oBaTENBHBIM pecypcaM, yKa3aHHBIM B
pabouux mporpamMmax TUCHUTUIAH (MOIYJICH ), MPaKTHK;

— (opMuUpOBaHUE MEKTPOHHOTO MOPT(HOINO 00YJArOIIETOCs, B TOM YHCJIE COXPAHEHHE ero paboT u
OIICHOK 32 3TH PabOTHI,

— ¢ukcammio xozna o0pa30BaTENLHOTO MPOLECCa, PE3yIbTaTOB MPOMEKYTOYHOM AaTTEeCTallud M
pesyabTaroB ocBoeHuss OOII 6akanaBpuara;

— TpOBeJIeHUE yUeOHBIX 3aHSATHUH, TMPOIEAYp OIEHKU PEe3yJIbTaTOB O0ydUeHUs, peanu3aius KOTOPhIX
NPEeIyCMOTPEHa C TMPUMEHEHHEM JJIEKTPOHHOrOo OOydYeHHUs, AWCTAHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHIA;

— B3aUMOJEMCTBHE MEXAY ydyacTHMKaMU 00pa3oBaTeNIbHOTO MPOIECCca, B TOM YUCJIE CUHXPOHHOE U
(MM) aCHHXPOHHOE B3aMMOJCHCTBHSI TOCPEICTBOM ceTu «MIHTepHeT».

OYHKIIMOHUPOBAHUE AJIEKTPOHHOU nH(pOpMaIMOHHO-00pa30BaATEIHHOM cpelbl
o0OecrieunBaeTCs  COOTBETCTBYIONIUMHU  CPEICTBAMU  WH(OPMAIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTMM W KBanudukamueil paOOTHUKOB, €€ HCHOJB3YIOUIMX M  MOJACPKUBAIOLIHX.
QOyHKIMOHUPOBAHUE 3JIEKTPOHHONW HH(POPMAIMOHHO-00pAa30BaTEIbHONH CpEeAbl COOTBETCTBYET
3aKOHOJATeNbCTBY Poccuiickoit denepanuu.

6.2 TpeGoBaHUsI K MATEPUAIbHO-TEXHUYECKOMY 00ecIeYeHHI0

MartepuanpbHO-TeXHUYECKass ~ 0a3a  yHHBEpCHUTETa  COOTBETCTBYET  JCHCTBYIOIIUM
INPOTUBOMOXAPHBIM  TIpaBMJaM W HOpMaM U  oOeclieyuBaeT TPOBEACHHE BCEX BHJIOB
JUCLUIUTUHAPHOM " MEKIUCIUIUIMHAPHOU HOJATOTOBKH, MPAKTUYECKOU " HAy4HO-
HCCJIEI0BATEIBCKOM pabOThl 00YyYarONIUXCs, MPEyCMOTPEHHBIX YICOHBIM TIJIAHOM.

[TepeueHbr MaTepUABHO-TEXHUYECKOTO OOECIEYCHUs BKIIOYACT: JICKIMOHHBIE YYEOHBIC
aynutopuun (000pyJOBaHHbBIE BUICOMPOCKIIMOHHBIM 000PYIOBAaHUEM IS TIPE3EHTAINM, CpeCTBAMU
3BYKOBOCITPOU3BEICHHUS, SKPAHOM, H MMEIOIINE BBIXOJ B MHTEpHET), MOMEIICHHS AJIsi MPOBEICHUS
CEeMHUHApPCKUX M TPaKTUYECKHX 3aHATUN (00OpyAoBaHHBIE Y4ueOHOW MeOenbio), OMOIMOTEKY
(uMeronIy0 paboure KOMIBIOTEpHBbIE MecTa Uil oOyyaromuxcs Mo Mporpamme OakaiaBpuarta,
OCHAIIIEHHbIE KOMITbIOTEPAaMU C JOCTYNOM K 0a3aM JaHHBIX U BbIX0oa0M B MHTEepHeT), 1abopaTopuu,
OCHAII[EHHBIE COBPEMEHHBIM 000PYIOBAHUEM JIJIsl BRITIOTHEHUST HAYYHO-UCCIIEIOBATEILCKOM padoOTHI,
KOMIIbIOTEpHBIE Kiacchl. [Ipu MCMoOnNb30BaHUM 3IEKTPOHHBIX M3AAHUNA YHMBEPCUTET OOECIeuUBaET
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KOKI0ro oO0ydyarouierocsi BO BpeMs CaMOCTOSITEIbHOW TOJArOTOBKM pabodyvM MECTOM B
KOMIIBIOTEPHOM KJIacce€ C BBIXOJOM B MHTEpPHET B COOTBETCTBHH C TPYAOEMKOCTHIO H3y4aeMBIX
JTUCIUTUINH.

[TomereHust MpeACTaBIAIOT OO0 yueOHbIC ayTUTOPUU JIJISl IPOBEACHUS YUEOHBIX 3aHATUM,
IIPEeyCMOTPEHHBIX IpOorpaMMoil OakanaBpuaTa, OCHAIlEHHbIE OOOpPYJOBAaHHMEM M TEXHUYECKUMU
CpelIcTBaMU OOYYEHHs, COCTaB KOTOPBIX ONpenensercs B pabodMx MporpaMMax AUCIMILTAH
(Momyneit).

MartepuanpHo-TexHnueckoe odecnieuenne OOIl OakanaBpuara Mo HalpaBJICHUIO TTOTOTOBKU
22.03.01 — «MarepuanoBeficHUE M TEXHOJIOTHH MaTepHalioB» mpoduib «MarepuaaoBecHUE H
TEXHOJIOTUH HAHOMATEePUATIOB U HAHOCHUCTEMY BKIIFOYAET:

6.2.1. QOobopyoosanue, Heodxo0umoe ¢ 00pPa308amebHOM npoyecce

Crucok oOOpymoOBaHUs MJisi TPOBEIACHHS MPAKTUYECKUX 3aHITHHA MO 00pa3oBaTEIbHON
nporpamme OakanaBpuata Mo HampabiieHuto mnoarotoBku 22.03.01 — «MarepuanoBeneHue u
TEXHOJOTHMH MaTepuanaoB» mnpopmib «MarepualoBecHHEe M TEXHOJOTHMH HAHOMAaTEepPHAIOB U
HAHOCHUCTEM» ISl YAOBJIETBOPUTEIHLHOTO 0OecreyeH sl 00pa30BaTEIbHOTO MPoIlecca BKIIOYAET JABE
y4eOHO-HAy4YHbIE M OJIHYy HAY4YHYIO JIabopaTopuu Kadeapbl HAHOMATEPUAIOB M HAHOTEXHOJIOTHH,
UMEIOUINX OCHOBHOE 00OpyAoBaHHE (BEChl AaHAJUTHYECKHUE, CYIIWIbHBbIE MIKa(dbl, BaKyyM-
CymmiapHble  IIKadbl, KoJdOOoHarpeBarenu, Tmeud  My(enbHble, UEHTPUPYTH,  MEUIAJKH,
yJIbTPa3BYKOBbIE  TOMOT€HH3aTOphl, pH-MeTphl, KOHIYKTOMETpPHI, Ja0OpaTOPHYIO MOCYAY
CTEKISHHYIO U (apdopoBy0) U CHENHMATU3UPOBAHHOE OOOPYIOBaHHME MJIs TOMYYCHHS W s
npoBeJeHUs (PU3UKO-XUMHUYECKUX U CTPYKTYPHBIX HCCIEIOBAaHUN HaHOMATepHallOB, B TOM 4HCIIE
IUIaHeTapHyl0 MHKpomenbHHLy Pulverisette-7 PremiumLine (Fritsch, ['epmanus), poTannoHHbIH
ucnaputenb Labtex Up- 1 JIT, kpuocrtar Loip, ciektpodoromerp B YO u Buaumoit oomactu Cary 50,
CHUHXPOHHBIN TepMuueckuil ananuzarop Sta 449 F5 Jupiter (Netzsch), ananuszarop pazmepa u n3era-
noTeHImana yactuin ZetasizerZs-Nano (Malvern), ananu3atop cTaOMIBHOCTH JMCIEPCHBIX CHCTEM
MultiScan (DataPhysics), Bucko3umetp (peomerp) HaakeViscotesterlq.

6.2.2. Yueono-nacnaownwie nocoousn:

KoMruiekTsl mpe3eHTanmii K JEKIMOHHBIM KypcaM, KOMIUIEKTHI IJIAKATOB K JEKIIHOHHBIM
KypcaMm; HaOOpBl JIEMOHCTPAIMOHHBIX W3, IUIaKaThl TUIMOBBIX ToctepoB HUP; nHabopw
MPOIYKIINH OMBITHO-IIPOMBIIICHHBIX ¥ MPOMBIIIICHHBIX TPEIIPUITHH.

6.2.3. Komnoviomepol, uH@OpMAUUOHHO-METEKOMMYHUKAUYUOHHbIE CemU, ANNAPAMHO-
npozpammusle U ayOuoGuU3yaIbHble CPeOCcmea:

[lepcoHanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIe mpourpeBaresimu CD u DVD,
MPUHTEPAMH U MIPOTPAMMHBIMH CPEICTBAMU; MPOCKTOPHI; SKPAHBI, ayJUTOPUU CO CTAIIHOHAPHBIMU
KOMILJIEKCaMH OToOpakeHus: WHGOPMAIMU ¢ JII0OOro 3eKTpoHHOro Hocutens; WEB-kamepsr;
mudposas GoTokaMepa K ONTHYECKOMY MHKPOCKOITY; HU(POBBIE (OTOANNAPAThl; KOMUPOBAIbHbIE
anmnaparsbl; JJOKalIbHasl CETh C BBIX0JIOM B MIHTEpHeT.

6.2.4 Ileuammnvie u 31eKkmponnvle 00pazosamenvHvlie U UHPOPMAYUOHHBIE PECYPCHL:

NHpopManinoHHO-METOIMYECKUE MaTepuajbl: Yy4eOHBIE TMMOCOOMS 1O  JUCHUIIIMHAM
00pa3oBaTeNbHON MPOrpaMMBbI; METOUYECKHE PEKOMEHIAIINH K TPAKTHYECKUM 3aHSATHSIM; KaTaJloTu
OPOAYKIUH TPOMBIIUICHHBIX MNPEINPUITUN; pa3gaTOYHBIA MaTepuana K JEKIHUOHHBIM Kypcawm;
DIIEKTPOHHBIC YUEOHBIE H3TaHUS, HAYYHO-TIOMYJISPHBIE JIEKTPOHHBIC U3/IaHUS.

DneKTpoHHBIE OO0Opa3oBaTelbHBIE pecypchl: KadenpanbHbie OHOTMOTEKH SJICKTPOHHBIX
U3JJaHUN TI0 JUCHUIUIMHAM BAapUATHUBHOW YACTH; OJJIGKTPOHHBIE TIPE3CHTAMA K pas3aeiiamMm
JIEKIIMOHHBIX  KYPCOB; Y4€OHO-METOAMYECKHE pa3paboTku Kadeap B DICKTPOHHOM BHJIC,
AIIEKTPOHHBIE KATAJIOTH MPOIYKINH; CIIPABOYHUKH 110 MaTepHaIaM U PEaKTHBAM.

[Tomemenust s caMOCTOSATEIBLHON pPabOThl 00YYarONIUXCS OCHAIICHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTHIO TOJKIIOUEHUsT K cetu «MHTepHeT» u oOecnedeHbl TOCTYIOM B
JMEKTPOHHYIO MH(DOPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

YHuBepcutrer o00ecredeH HEeOOXOMUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOIHO
pacIpoCTpaHseMOro MPOrpaMMHOTO OOECIICUCHUS, 8 MOM Yucile Ome4ecnmeeHHo20 nPou3e00cmaea
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(coctaB ompenensieTcss B pabo4yux MporpaMmax JUCHHUIUIAH (MOIYJIeH) u noodiexcum 00HO8IeHUIO
npu Heo6xo0umocmu).

[Ipu wucnonb3oBaHUKM B 00pa30BaTEIBLHOM IMPOLIECCE MEYATHBIX W3JAaHUN, B YHUBEPCHUTETE
chopmupoBaH OMOTMOTEUHBIH (POHM, YKOMIUIEKTOBAaHHBIN MEYaTHBIMH M3JaHUSMH M3 pacyera He
Menee 0,25 sK3eMIUIsIpa KaXAOr0 W3 HW3JIaHWM, YKa3aHHBIX B pabouuMx MporpamMmax JIUCIHUILUIHH
(MomyJieit), mporpammax MpakTHK, Ha OJHOrO OOydaromierocs M3 4YHCIa JIMI, OJHOBPEMEHHO
OCBAaMBAIOIIMX COOTBETCTBYIOLIYIO JUCHUIUIMHY (MOJYJb), MPOXOISIIMX COOTBETCTBYIOILIYIO
MPAKTHUKY.

OO6yuaromumcs obecniedeH JoCTyn (yOaJdeHHBIA JOCTYI), 6 HMOM 4ucie 6 ciaydae
NPUMEHEHUA IJIEKIMPOHHO20 00yUeHUA, OUCMAHWUOHHBIX 00pA308aMENbHBIX MEXHOI02Ul, K
COBPEMEHHBIM Mpo¢eCcCHOHATIBHBIM 0a3aM JaHHBIX U WH(OPMALMOHHBIM CIPABOYHBIM CHCTEMaM,
COCTaB KOTOPBIX OMNpenesseTcss B pabouux NporpaMMax AUCHUIUIMH (MOAYJEH) U TOJJICKHUT
OOHOBJICHHUIO (TP HEOOXOAMUMOCTH).

OOyuaromyecss U3 4ucia WHBAIUIOB U JIMIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBbS
00ecreunBarOTCsl MEYaTHBIMUA M (WJIM) DJIEKTPOHHBIMU 00pa3oBaTebHBIMU pecypcamMu B (opmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSIM UX 30POBbSL.

Jlnst  peanu3aniui  OCHOBHOM  0Opa30BaTENbHOM IMPOTpaMMBbl  MOJATOTOBKH OaKallaBpOB
UCTIONB3YIOTCS  (POHIBI y4eOHOM, Y4eOHO-METOAMYECKOH, HAyYHOW, MEePUOTUYECKON HAydHO-
TeXHU4YecKor  jmreparypsl  WHpopmanmonno-6ubamoreunoro  nentpa  (MBI)  PXTY
um. JI.1. MenzeneeBa u kadeap, y4acTBYIOIMX B PeaTU3aluy IPOTrPaMMBL.

Nudopmanmonno-oubmuoreunsiii nentp PXTY wum. JI. 1. MenaeneeBa obecneyuBaet
UHQOPMALIMOHHYIO  TMOMJCPXKKY  pealu3allid  MPOrpaMMbl,  COACHUCTBYET  IOATOTOBKE
BBICOKOKBJIM()UIIMPOBAHHBIX CIIELUATINCTOB, COBEPUICHCTBOBAHMIO YYEOHOIO Mpoliecca, Hay4dHO-
HCCJIEIOBATENILCKOM PaboThI, CIIOCOOCTBYET pa3BUTHUIO MPO(ECCHOHATBHOW KYyIbTYyphl OYIyIIETro
CHeIHaIuCTa.

WBL] yHuBepcurera oOecreyuBaeT OOydYarOIIUXCSd OCHOBHOM  y4eOHOH, yueOHO-
METOJMYECKON ¥ HAYYHOU JIUTEpaTypoil, HEOOXOMUMOMN JIJIsl pean3aluid U Ka4eCTBEHHOT'O OCBOCHUS
o0yyaromuMucs Mo nporpaMMe 6akanaBpraTa 00pa3oBaTeIbHOTO MPOIECcca M0 BCEM JUCHUIIIMHAM,
npaktukam U ' A ocHOBHO# 00pa3oBaTenbHON MPOrpaMMbl TOATOTOBKH OaKaiaBpOB.

Oo6mwuit 06semM mHOTOOTpacieBoro ¢houma MBI Ha 01.01.2024 1. cocraBnsier 1 559 436 ok3.

@®oHn  yueOHOM U yuyeOHO-METOAMYECKOW JHUTEepaTyphl YKOMIUIEKTOBAH IE€YaTHBIMU
M3JaHUSAMU U3 pacuyera He MeHee 0,25 3K3eMIUIIpOB KaXKI0T0 M3 M3JaHUM OCHOBHOW JMTEpaTyphl,
MEePEUYNCICHHOH B pabouux MporpaMMax IUCHUIUIMH (MOIysei), mpakTuk, U He MeHee 0,25
HK3EMIUIIPOB JIOMOJHUTEIBHOM TUTEPATyphl Ha KaKI0T0 00yUaromerocs.

@doHI  JOMONMHHUTEIBHOW  JIMTEpATypbl  BKJIIOYACT IMOMHUMO Y4YEOHOW  JIUTEepaTyphl
ounmanbHple, CHpaBOYHO-OMOIMOrpaduyeckue,  CIEHUATU3UPOBAHHBIE  OTEYECTBEHHBIE U
3apyOexHbIe IepUoANYecKrue U NHPOPMAIIMOHHBIE U31aHHUS.

NupopManinoHHO-OMOMMOTEUHBIH  LIEHTp  OOECleuYMBaeT  CaMOCTOATENbHYI0  palboTy
00y4aromuxcsi B YATAJIbHBIX 3aJ1aX, NMPEAOCTaBIsAsA IIHUPOKHI BBIOOp JHUTEPATyphl MO aKTyaJIbHBIM
HaNpaBJICHUSIM, a TaKkKe obOecrneunBaeT JAOCTYyHn K mnpodeccHOoHaIbHBIM 0a3aM  JaHHBIX,
MH(GOPMALIMOHHBIM, CIIPABOYHBIM U MOMCKOBBIM CUCTEMAM.

Kaxnpiii oOydvaromuiics obecriedeH CBOOOTHBIM JTOCTYNOM M3 JIFOOON TOYKH, B KOTOPOU
UMeeTCs OCTYN K ceTu MHTepHeT, K 3JIeKTpoHHO-OmbmuoTeuHon cucreme (ObC) YHuBepcureTa,
KOTOpasi COACPKUT Pa3IMYHbIC U3/IaHUS TI0 OCHOBHBIM U3Y4YaeMbIM TUCIUIUITMHAM U cpopMupoBaHa
0 COTJIACOBAHMIO C TIPABOOOIAIATEIIAMH YICOHON U y4eOHO-METOIMYECKON JTUTEPATYPHI.

Jlnst 6oiee OJTHOTO U ONEPATUBHOTO CIPABOYHO-OMOIHMOTpapUIecKoro 1 HHPOPMALMOHHOTO
obcmyxuBanus B UBL] peann3oBaHa TEXHOJIOTHS SJIEKTPOHHOM TOCTABKH IOKYMEHTOB.

DJIeKTPOHHBbIe HH(OPMAINMOHHBIE PEeCYPChI, HCII0JIb3yeMble B Ipolecce 00yUeHUust

DJIeKTPOHHbIH PexBuU3MTHI 10TOBOpa XapakTepucTuKa
pecypc¢ (HOMep, 1aTa 3aKJIIYEHUSs, CPOK | OMOJIHOTEeYHOro (POoHAA, JOCTYI K
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JeiicTBUA), cchlIKa Ha caiiT 9bC,
CyMMa J10roBopa, KOJIU4eCTBO
KJII04ei

KOTOPOMY IPEeI0CTABJISIETCS
JA0T0BOPOM

DJIEKTPOHHO- 000 «M3marenscTBO «JIaHby,
oubmoreuHas PexBusutel norosopa — Joctyn k koiutekuun «Eannas
cuctema (3bC) Horosop Ne 33.02-P-2.7-8599/2024 | mpodeccrnonanbaas 6a3a 3HaHUMA
«JIAHb» or 13.11.2024 r. r. JUTSl TEXHUYECKHUX By30B — ObC
JIAHDB, a Taxxe OTIebHBIC
Cymma norosopa — 315208-51 U3JIaHus U3 APYTUX KOJUIEKIUI
n3narenabcrsa «JIAHDY B
C01.10.2024 r. no 31.12.2024 r. COOTBETCTBUHM C [loroBopom.
JlocTyn K KOJUIEKIUSIM:
Ccpuika Ha caiit ObC — «Xumus» - u3n-sa Jlabopatopus
http://e.Janbook.com 3HaHui, «XuMus»-KHUTY
(KazaHckuii HaIMOHAIbLHBIN
KonnuectBo kitoueit - octyn st HUCCIIEIOBATEIbCKUN
3apEeruCTPUPOBAHHBIX TEXHOJIOTUYECKUN YHUBEPCUTET),
nonb3oBarenel PXTY ¢ aroboro «XUMUS - U31-Ba
KOMIIBIOTEPA. OU3SMATIIUTY,
VY naneHHblid 1OCTYI MOCIe «udopmaruka»-HarmoHanbHBIN
IIEPCOHAIBHON PETUCTPALUU Ha OTKpBITBI YHUBEPCUTET
carite ObC. «AHTYUT».
DJIEKTPOHHO - [TpuHamIe)XKHOCTh — COOCTBEHHAS DNEeKTPOHHBIC BEPCUH YUCOHBIX U
OoubnuoreyHas PXTY. Hay4yHbIX U31aHuil aBTopoB PXTY
cuctema MBI o Bcem OOITL.
PXTY um. Ccouika Ha cait ObC —
JI..Menneneena http://lib.muctr.ru/
(ra 6a3ze AUBC
«HpOucy) Hoctyn mist mons3oBareneid PXTY
C I0OOT0 KOMIIBIOTEPA
Wudopmannonno- | IIpuHanie:;KHOCTh CTOPOHHSIS. DnexkTpoHHas OubIuoTeKa
CIIpaBOYHast PexBusutel konTpakra — OO0 HOPMAaTUBHO-TEXHUYECKHUX
cucTema «MH®OPMIIPOEKT-LenTp», n3nanuid. Conepxut 6omee 45000
«TEXOKCIIEPT» | Kontpakt Ne 183-2343A/2023 HAIIMOHAJIBHBIX CTAaHAAPTOB U Ap.
«Hopwmsl, npaBuna, | ot 15.01.2024 r. HT/[
CTaHJIapThI CymmMma morosopa — 1 124 880 py0.
Poccuny». 00 kor.

C «01» suBaps 2024 r.

1o «31» nexabps 2024 r.
Ccrika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/
Komnaecto kmroueit — 10
TUIEH3UH + JIOKaJTbHBIN JOCTYII C
komnbroTepoB MBI,
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Hay4no-
ANEKTPOHHAS
OoubnmoTeka
«eLibrary.ru»

PexBusutel norosopa —

OOO Hayynas 3neKTpOoHHas
OnoOInoTEKA,

Horosop Ne SU-364/2023/33.03-J1-
3.1-7490/2024 ot 31.01.2024 r..
Cymma gorosopa — 897 350-00

C 31.01.2024 r. mo 31.12.2024 r.
Ccruika Ha caiT — http://elibrary.ru
KonuuecTBo kitoueit — 1octym aiast
nons3oBareneir PXTY mo IP-
aJpecaM HEOTPaHUYEH.

VY naneHHblid T10CTYI MTOCIE
IIEPCOHAIBHON PETUCTPALUU Ha
caiite HOB.

Hayunas snekrponHas Oubnuoreka
eLIBRARY.RU - 5710
KpyIIHEHUIIUN POCCUNCKUI
UH()OPMAIIMOHHO-aHATUTHYECKUH
NopTaj B 00J1aCTH HAYKH,
TEXHOJIOTUH, MEANIMHBI 1
o0pa3oBaHUsl, COJEpIKAIIUI
pedepaTsl U MOTHBIE TEKCTHI OoJIee
29 MIJIH Hay4HBIX CTaTel U
MyOIuKanuii, B TOM 4Hcie
3JIEKTpOHHBIE Bepcun Oosee 5600
POCCHHCKUX HAyYHO-TEXHUIECKUX
KYpHAJIOB.

DJIEKTPOHHO-
oubmnoreyHas
cHcTeMa
H3]1aTCILCTBA
«IOPAMT»

[TpuHagIeXKHOCTD — CTOPOHHSIS
O6pazoBarenbHas miaTgopma
FOPAUT»

Jorosop Ne Ne 33.02-JI-3.1-
7818/2024 ot 27.04.2024.1.
Cymma norosopa —589 175.00

C 27.04.2024 1. mo 26.04.2025 r..
Cchuika Ha caiit https://biblio-
online.ru/

KonuuecTBo irodeid — 10cTyn st
3apeTUCTPUPOBAHHBIX
noas3oBareneid PXTY ¢ moboro
KOMIThIOTEpA.

Y naneHHbIi TOCTYII ITOCIE
MEePCOHAIIBHOM perucTpalny Ha
caiite OBbC.

DnekTpoHHas OMOIMOTEKA
BKIrOUaet 6omee 5000
HaMMCHOBAHHI yUeOHUKOB U
y4eOHBIX TOCOOuH IO BCceM
OTpACJISIM 3HAHUU JIJIs1 BCEX
ypoBHeH pohecCHOHATEHOTO
00pa3oBaHMs OT BEAYIINX
HAYYHBIX IIKOJ ¢ COOJIIOICHUEM
TpeboBanuit HOBBIX PI'OCoB.

DNEKTPOHHO-
OoubamoTeyHast
cucremMa
«KoHcynpTanT
CTYyJIEHTa»

IIpuHaIeKHOCTE — CTOPOHHSA
00O «KoHCynabpTaHT CTyIEeHTa»
Jlorosop Ne 818 KC/01-2023-
33.02-J1-3.1-7787/2024 oT
23.04.2023 1.

Cymma gorosopa — 347 256-00

C 23.04.2024 r. mo 22.04.2025 r.
CchllIKa Ha calT —
http://www.studentlibrary.ru
KonnuectBo kimtoueit — 1octyn st
3apEeTrUCTPUPOBAHHBIX
noJjbp3oBateied PXTY ¢ moboro
KOMIIbIOTEpA.

VY naneHHblid T1OCTYI MOCIE
[IEPCOHAJIBHON PETUCTPALUU Ha
caiite OBC.

KoMIutext u3manuii, BXOISIINX B
0a3y MaHHBIX «DJIEKTPOHHAS
ounbanoreka Texuuueckoro BY3ay.

DJIEKTPOHHO-
ouobmoreuHast
cHhcTEMA

[TpuHAAIEKHOCTD — CTOPOHHSIS
000 «3HAHUYM»
Jlorosop Ne 769 36¢/33.02-P-3.1-

Konnexnust u3ganuii yaueOHMKOB 1
y4eOHbIX TOCOOUH 1O pa3IMYHBIM
OTpACJIsIM 3HAHUU JIJIs1 BCEX
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«ZNANIUM.COM | 7807/2024 0t116.04.2024 1. ypoBHe# pohecCHOHATEHOTO
» CymmMma gorosopa — 420 000-00-00 | oOpazoBanws.
C 25.04.2024 r.mo 25.04.2025 1. Konnexkuust uzgarenbcraa
Ccpuika Ha calT — «IIpodeccus»
https://znanium.com/
KonnuectBo kitoueit - foctyn st
3aperuCTPUPOBAHHBIX
nonb3oBareneit PXTY c moboro
KOMIIbIOTEpA. Y NaJI€HHBIN JOCTYI
nocJie IepCOHaAIbHOM perucTpamuu
Ha caiite ObC
QUESTEL ORBIT | [IpuHaanexHOCTh — CTOPOHHSS ORBIT siBnsieTcs rno0anbHbIM
HanmonansHas moanucka OTepaTUBHO OOHOBJISIEMBIM
(MunoOGpnayku+ PODON) MIaTEHTHBIM IIOPTAIIOM,
Nudopmarnmonnoe mucbMo PODU | mo3BOSSAIOMNUM OCYIIECTBIISATH
otT 15.03.2024 1. Ne 243 IIOMCK B IIEPEYHE 3asBOK Ha
C 01.01.2024 r. mo 30.06.2024 r.. MaTEeHThI, MOJYYEHHBIX,
Nudopmannonnoe nucekMo PODU | nmpubnuzutensHo, 80-maTeHTHBIMU
oT 16.07..2024 r. Ne 698 YUPEXKIACHUAMH B Pa3IUYHbBIX
C01.07.2024 r. o 31.12.2024 r.. CTpaHax MHpa U MPEAOCTaBIECHHBIX
Ccpuika Ha caiT — https://orbit.com | rpaHTOB.
KonuuecTBo Kinrouel — 1ocTyn A
nonb3oBarenedt PXTY no [P-
azipecam HEOIpaHUYEH.
NHCTpyKIMs MO HACTPOUKE
YAAJIEHHOTO 1OCTyNa(CChUIKa)
DNEeKTPOHHBIE [TpuHaaIeKHOCTD — CTOPOHHSS eBook Collections -
pecypcbl HanmonanpHas moanucka MOJIHOTEKCTOBAsI KOJUIEKIIMS
U3/1aTeNnbCTBa (MunoOGpnayku+ PODON) AJIEKTPOHHBIX KHUT (MOHOTpadmii)
SAGE Publications | Uudopmarnmonnoe nmucekmo PODU | uznarensctBa SAGE Publications

eBook Collections

o1 30.10.2022 r. Ne 1403
C01.11.2022.r. — 6eccpoyHO
CchlIKa Ha calT —
https://sk.sagepub.com/books/discip

line

KonnuectBo kimtoueit — 1octyn st
noab3oBatencii PXTY mo IP-
aJpecaM HeOrpaHUYEH.

0 Pa3IUYHBIM 00JIACTSM 3HAHUU.

I'my6una noctyna: 1984 - 2021 rr.
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World Scientific

IIpuHaIeKHOCTE — CTOPOHHSA

World Scientific Complete

10 | Publishing Co Pte HanmonansHas noammcka eJournal Collection —
Ltd. (MunoOGpnayku+ PODON) MYJIbTUJUCLMILIMHAPHAS
baza maHHBIX MOJTHOTEKCTOBAST KOJUITCKITHSI
World Scientific HNudopmannonnoe nucekMo PODU | xypHaAIOB MEXITyHAPOJIHOTO
Complete eJournal | ot 15.06.2023 r. Ne 883 Hay4YHOro m3aatenbcTBa World
Collection Scientific Publishing, koTopas
I'my6una nocryna: OXBaTHIBACT TAKUE TEMATHKH, KaK
2022 -2023r. (6eccpouHo) MaTeMaTHKa, Pu3nKa,
KOMITBIOTEPHBIC HAYKH,
Ccplnka Ha caiT- WH)XEHEPHOE JIeJI0, HAYKU O
https://www.worldscientific.com ’KM3HU, MEIHMIIMHA U COLMAIbHBIE
Hayku. Ocoboe BHUMaHHE B
KonmgecTBo Kimtoueit — MOCTYI 11 | KOJUIGKIIAU YICIIEHO
none3oBarenend PXTY no IP- uccaeA0BaHUAM A3HaTCKO-
azipecaM HeorpaHHYEH TUXOOKEaHCKOTO PETHOHA,
KOTOpBbIE 0OBEAMHEHBI B TPYIIITY
KypHaioB Asian Studies.
11 | DOnexrpoHHbIE IIpuHaAIEKHOCTH — CTOPOHHSS 1. Springer Journals — 6a3a
pecypcenl Springer | HarmonanpHast moanucka JAHHBIX, COJIepIKaILast
Nature Life (Muno6puayku+ PODI) MOJIHOTEKCTOBBIE KYpPHAJIbI

Sciences Package

Nudopmanmonnoe mucrMo
PODU o1 29.12.2022 r. Ne 1948
Bbeccpouno

CchplIKa Ha CalT-
http://link.springer.com/

M3IaTenbcTBa Springer (Toj
m3nanus - 2024 r.), a UMEHHO
TeMaTHYeCcKyro Koyutekiuio Life
Sciences Packag na mmatdopme:
https://link.springer.com/

Bbeccpouno

CcrlIIKa Ha calT-
https://www.nature.com

2.Nature Journals - 0a3a maHHBIX,
coJieprkarias MTOJTHOTEKCTOBBIE
KypHaiel ~ Nature  Publishing
Group, a umeHHO KypHaybl Nature
journals,  Academic  journals,
Scientific American (roj u3gaHus -
2024 r.) TeMaTHYECKON KOJUICKITMH
Life  Sciences Package Ha
matdopme
https://www.nature.com/

Bbeccpouno

CcrlIIKa Ha calT-
http://link.springer.com/

3.Adis Journals - 0a3a HaHHEBIX,
coJieprkarias MTOJTHOTEKCTOBBIE
m3narenbcTBa Springer Nature, a
UMEHHO kypHaisl Adis (ron
m3nanus - 2024 r.) TeMaTHYEeCKOM
komnekmuu Life Sciences Package
Ha wiardopme:
https://link.springer.com/

C01.01.2024 r. mo 29.12.2024 r.

Cchuika Ha pecypc:
https://materials.springer.com

4.Springer Materials - 0aza
JTaHHBIX, COAEpIKaIlas KOJUICKIIUU
Hay4YHBIX MaTepHajoB B 001acTu
(bU3UIECKUX HayK u
WH)KMHUPUHTA, Ha 1atdopMme:
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https://materials.springer.comSprin
ger Nature Protocols and Methods
—  HOBOE  HCCJIEIOBATEIIbCKOE
pemeHue, pazpaboranHoe Springer
Nature, conepxamee 75 000
aKTyaJIbHBIX MIPOTOKOJIOB u
METOJIOB B 00JIACTH OMOMEIUITMHBI
Y HayK O *HU3HU 3a nocieanue 30
JIeT. Pecypc 00Be IMHIIT
Marepuansl  Nature  Protocols,
SpringerProtocols, Nature Methods
nu Nature Reviews Methods
Primers.

KomnuectBo kimoueit — noctyn s nosnb3opareneit PXTY no [P-agpecam

HEOI'PaHUYEH.

Hacrpoiika ymanenHoro gocrymna k pecypcam Springer Nature Ha
ctpanulie Remote Access caliTa U31aTeIbCTBA.

12 BHeKTpOHHLI§ [IpuHamIe:KHOCTH — CTOPOHHSS 1. Springer Journals — Gasa
pecypcsl Springer | HanmonanbpHasi moamucka JIAHHBIX, COAIEpKaLIAst
Ngture_Physical (Muno6puayku+ PODN) TOTHOTEKCTOBBIE KYPHABI
SCI?HCGS '& u3aTenabCTBa Springer (roj
Engineering Nudopmanmonnoe mucrMo u3anust - 2024 1.), a IMEHHO
Package PODU ot 20.03.2024 . Ne 254 TemaTHueckue koiutekuuu Physical

becepouno 5 Sciences & EngineeringPa
Ccbinka Ha caiT- ckage wmamrarpopme
http://link.springer.com/ https://link.springer.com/
beccpouno 2. Nature Journals - 6a3a JaHHBIX,
. coJieprKaIasi MOJTHOTEKCTOBBIC
Cepuika Ha caT- kypHaibl Nature Publishing
https://www.nature.com Group, a umenno Nature journals
(rom m3nanus - 2024 1.)
TeMaTudeckor kouteknuu Physical
Sciences & Engineering Package
Ha rmatdopme:
https://www.nature.co
KonnuectBo kimoueit — noctyn s nosnb3opareneit PXTY no [P-agpecam
HreopannueH. HacTpoiika ynaneHHOTro JoCTyma K pecypcam Springer
Nature Ha ctpanuuie Remote Access caiita n3gaTenbCTBa.

13 BHCKTpOHHBI.e [IpuHaIe:KHOCTH — CTOPOHHSS 1. Springer Journals - 6a3a

pecypcsl Springer | HarnmonanpHasi moamucka

Nature Social
Sciences Package

(Muno6puayku+ PODN)
WNudopmannoHHOe MUCHEMO
PO®U ot 20.03.2024 1. Ne 254
beccpouno

Ccblika Ha cauT-
http://link.springer.com/

TaHHBIX, COJIEpIKaIIast
MTOJIHOTEKCTOBBIC JKYPHAJIBI
M3IaTenbCTBa Springer (Toj
u3nanus - 2024 r.), a UMEHHO
TEeMaTHYECKYIO KOJUIEKIHIO Social
Sciences Package na mardopme:
https://link.springer.com/
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beccpouno

CchlUIKa Ha CaliT-
https://www.nature.com

2. Nature Journals - 6a3a JaHHBIX,
coJieprKarasi MOJTHOTEKCTOBBIC
JKYpHAJIBI M3aTeIILCTBA Springer
(ron m3nanus - 2034 r.), a UMEHHO
TEeMaTHYECKYIO KOJUTEKIHIo Social
Sciences Package na mardopme:
https://link.springer.com/

C01.01.2024 r. mo 29.12.2024 r.

Ccblika Ha pecypc:
https://experiments.springernature.c

om/sources/springer-protocols

3. Springer Nature Protocols and
Methods - 60a3a JaHHEBIX,
coJiepKaIiasi KOJUICKIIUU HaydHBIX
MTPOTOKOJIOB T10 Pa3INIHBIM
OTpacysiM 3HaHUH Ha TUIaThopMe:
https://experiments.springernature.
com/sources/springer-protocols

KonunuecTtBo kimrouei — foctyn ais noas3osateneid PXTY no [P-agpecam
HeorpannueH. HacTpoiika yJaneHHOro 10CTyma K pecypcam Springer
Nature Ha cTpanuiie Remote Access caiita u3gaTenbcTBa.

14 | ba3za nannbpix 2021 | [IpuHAIIEKHOCTH — CTOPOHHSIS Springer eBook Collections -
eBook Collectionss | HammonanbHas mmoammucka IMOJIHOTEKCTOBASA KOJUIEKIUAS KHUT
Springer Nature (Muno6puayku+ PODN) (MorHoTpadwmii) W3/1aTeIbCTBA

SpringerNature 10 pa3IUYHBIM
Nudopmanmonnoe nmuceMo POOU | otpacisam 3Hanui (2021 r.).
ot 02.08.2022 r. Ne 1045
0eccpovHO
CchllKka Ha CalT
http://link.springer.com/
KonuuecTBo irodeid — 10CcTyn s
noas3oBarened PXTY o IP-
aJipecam HEOTPaHUYCH.

15 | baza nanneix 2023 | [IpuHAII1€KHOCTH — CTOPOHHSIS Springer eBook Collections —

eBook Colections HamuonansHasg moamnmucka HOMHOTEKCTORAS KOJUTCKIIHS

Springer Nature

(Muno6puayku+ PODN)
Nudopmannonnoe nucemo POOU
o1 29.12.2022 1. Ne 1947
Bbeccpouno

Cchlika Ha CalT-
http://link.springer.com/
KonunuecTBo kinrouei — 1octyn
g monb3oBarened PXTY mo IP-
aJipecam HeOTpaHUICH

AJIEKTPOHHBIX KHUT (MOHOTpadmii)
n3narenbcTBa Springer Nature Ha
AQHTTIUIICKOM SI3bIKE TI0 PAa3IMYHBIM
oTpacisiM 3HaHWW (TOA W3IaHUs
2022- 2023, a HMEHHO
TEMATHYECKHE KOJUICKIUH KHHT
Physical Sciences, Social Sciences,
Life Sciences, Engineering
Packages).
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16 | DnekrpoHHBIE IIprHaIEKHOCTH — CTOPOHHSAS AIPP Journal Collection — 6a3a
pecypcel AIPP Hanuonanenas nmoanucka JAHHBIX, CONCPYKALAS APXHBHYIO
Digital Archive (Muno6pnayku+ PODH) TOJHOTEKCTOBYI0 KOJUICKIAIO M3
U3]1aTEIbCTBA Hndopmanronnoe nuceMo POOU | 59 KYDHAIOB M  COOPHHKOB
American Institute | ot 29.12.2022 1. Ne 1945 KOH(epeHIHii M3/1aTeNbCTBA
of Pl}ys?cs becepouno American Institute of Physics
Publishing Ccpuika Ha caiT- Publishing. B 061acTu npuKkiagHOM

https:/scitation.org (GU3MKM W CMEXHBIX 00JacTAX
Konn4ecTBo KIovel — J0CTYI IS | nyyagps.

nojas3oBarenei PXTY no IP-

aJ[pecaM HeOrPaHUUCH I'my6una nocrymna:1929-1998 rr.

17 | DnekrpoHHbIE ITprHaAIEKHOCTD — CTOPOHHSSA AIPP E-Book Collection I +

pecypeel AIPP E- | HanmonanbeHas noanucka Collection I -6a3a aHHbBIX,
Book CollectionI | (Muno6pHayku+ PODI) cozepKaas MONHOTEKCTOBYIO
+ Collection II Undopmanpnontnoe muceMo PODU | yorreximo IEKTPOHHBIX KHUT
U3]1aTEIbCTBA or 31.10.2022 r. Ne 1404 (MoHOrpaduii) H3KaTENbCTBA
American Institute | C 01.11.2022 r. — Geccpouno American Institute of Physics
of Physics Ceputka Ha canr- Publishing. B oGnactu npuxiagHon
Publishing https://scitation.org/ebooks UBHKH M CMEXKHBIX 0671aCTsX
KonnuecTBo Kar09en — TOCTYN JUIA | yapms.
nosb3oBareneii PXTY no IP-
a/[pecaM HeorpaHuUeH I'myOuna gocryna: 2020 - 2022 rr.

18 | Bentham Science ITpuHaAIEKHOCTD — CTOPOHHSS Journals — IOITHOTEKCTOBAS
Publishers Hanponansnas nmoanucka KOJUTEKLIHS JKyPHAJIOB
baza nanmpix (Munobprayku+ PODN) u3narenbctBa Bentham Science,
Journals Hudopmarornoe mucbMo PODOU | yoropoe ny6nmkyer nayuHbe,

ot 24.08.2022 r. Ne 1136 TEXHUUYECKUE U MEIULIMHCKUE
becepouno 5 U3/IaHUs, OXBATBIBAIOIINEC
Cepuka Ha calT — .. | pasnnuHbIe 00IACTH OT XUMUHU U
https://eurekaselect.com/bypublicati | yynpyeckoit Texmomormm,
on 5 UHXCHEPHUH, (papMareBTHIECKIX
Komidectso kimoueit — I0CTYI 151 | yecnenopanmit u pa3paboTok,
nonp3oBarenert PXTY mo IP- MEIMIMHBI JI0 COLMAIIbHBIX HAYK.
aJpecaM HEOrPaHHYEH.
I'my6una noctyna: 2022 .
19 | Bentham Science ITprHaAIEKHOCTD — CTOPOHHSSA

Publishers
baza ganHbBIX
eBooks

HarnmonanbHasg moamnucka
(MunoOGpnayku+ PODON)
Nudopmannonnoe nmucekmo POOU
or 08.09.2022 r. Ne 1217
Bbeccpouno

Cchlika Ha CalT —
https://eurekaselect.com/bybook
KonuuecTBo iroueid — 10cTyn st
nonb3oBarenedt PXTY no [P-
aJipecam HEOTPaHUYCH.

ITonHOTEKCTOBAS KOJUIEKIIUSA
BHGKTpOHHBIX KHHUT U31aTCJIbCTBA
Bentham Science Publishers na
aHFHHfICKOM A3BIKE 110 paSHI/I‘-IHI:IM
OTpACJISIM 3HAHUU.

I'my6una nocrymna:2004 - 2022 rr.
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20 | EBSCO eBook IIpuHaAIEKHOCTH — CTOPOHHSS EBSCO eBook — HOIHOTEKCTOBAS
Hanuonaneras noamnycka MEXTUCIUIIIMHAPHAS KOJIIEKIIHS,
(Muno6puayku+ PODU) KoTopas BKitodaer 6osee 5000
Hudopmaronnoe mucbMo POOU | 5jexrponnbix kHAT 0T Beyux
or 28.04.2023 r. Ne 708 HAayYHBIX U YHUBEPCUTETCKUX
becepouno 5 U3/1aTEIBCTB U OXBATHIBAET
Ccpinka Ha caiiT — IIUPOKKH CHEKTDP TeM: OM3HEC,
https://web.p.ebscohost.com/ehost/s BCEMHpHAS HCTOPHS, MHIKEHEPHS,
earch/basic?vid=0&sid=d6f3a513- JITEpaTypOBE/ICHUE, MEIMIMHA,
2512-4b52-bd8c- . 00pa3oBaHue, MOJIUTONIOTHUS,
41f40c184aed?%40r efhs PEJIMIHs, COLHUAIbLHBIE HAYKH,
Komiiectso Kiode — A0CTYN IS | pexpomoruum, bunocodus,
nosp3oBatenei PXTY no IP- SKOHOMMKA, A3bIKO3HAHHE U JP.
aJpecaM HEOrPaHUYEH. .

VY naneHHblid TOCTYI IO I'mybuna gocryma: 2011 - 2023 rr.
UHIMBHIYaJIbHON PETUCTPALIUY.

21 | ba3a maHHBIX [IpuHaIe:KHOCTH — CTOPOHHSS Basa nanubix Academic Reference
Academic HanuounansHast noamucka — eZMHas OKCKOBas iaTdopma
Reference (Muno6puayku+ PODN) npoekra China National

Mupopmanmonnoe miuckMo POOU | g gwledge Infrastructure (CNKI)
or 23.08.2023 r. Ne 1253 10 Ty GIHKAIMH HAYYHO-
beccpouno 5 uccienoparenbckux pador KHP u
Ccpbuika Ha caliT — HauboJee MMoIHAS
https://ar.cnki.net/ ACADREF MoJIUTeMaTHUECKas aHTJIOS3bIUHAS
KonnuecTBo Kit09e — 10CTyn U | Gasa JIAHHBIX, 00bETMHAIOMIAS
nosp3oBatenei PXTY no IP- HOJIHOTEKCTOBBIE JOKYMEHTBIU
anpecaM HEOrpaHHU'ICH. . OubaMorpapuIecKe JaHHbIE.
Hacrpoiikax ynageHHOro gocryna

Ha ctpanuie Off-campus Access.

22 | U3paTensCcTBO [IpuHamIe:KHOCTH — CTOPOHHSS KOJUIEKLHS JKypHAJIOB 110 BCEM

Wiley HanponanbHas noamnucka 00J1aCTsM 3HAHUM, B TOM YHCJIIE
(MunobpHayku+ PODN) U3BECTHBIE JKYPHAJIBI 110 XUMHUH,
Mupopmanmonnoe miuceMo PODOU | \iarepyanosesennio, B3psBIaTHIM
or 19.12.2024 .. Ne 1306 BemeCTBAM 1 1.
C 01.07.2024 r. mo 31.12.2024r.
CChIJIKA Ha CaliT — I'mybuna gocryma: 1997-2004
http://onlinelibrary.wiley.com/ 2024 .-6eccpotHO
KonnuectBo kitoueit - toctyn st
noab3oBaTencii PXTY mo IP-
agpecaM HeorpanndyeH. Bosmoxen
YAQJICHHBINA JOCTYII ITOCJIE
UHIUBHIYaIbHON PETHUCTPALIUY.

23. | American [IpuHaIe:KHOCTH — CTOPOHHSS

Chemical Society

HanumonanbHasg moamnucka
(Muno6puayku+ PODN)
WNudopmannonnoe nucemo PODU
ot 18.12.2024 r. Ne 1300
C01.07.2024 r. mo 31.12.2024 r.
Cchuika Ha caT —

Komnekuus u3 21 xypHana o
XUMHUHU, XUMUUECKOW TEXHOJIOTHH
u cMexxHbIM HaykaMm Core +
n3garenscrBa American Chemical
Society
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https://pubs.acs.org

KonnuectBo kimoueit — nroctyn st
noab3oBatencii PXTY mo IP-
aZpecaM HeOTpaHUYCH.

I'my6una nocryna: 1996 - 2024 rr.

Chemical Abstracts

[IpuHaAIEKHOCTH — CTOPOHHSS

SciFindern SciFinder — 310

24 | Service HanuonansHast noamucka MOLLHBIH COBPEMEHHBIIT
(MunobpHayku+ PODN) MIOMCKOBBII CEPBUC,
Nudopmannonnoe nucekmo POOU 06eCIeUNBAIONITHIT
ot 18.12.2024 r. 1. Ne 1299 MHOT'OACIIEKTHBIN TTOUCK KaK
C 01.007.2024r. no 31.12.2024 . Gu6mHOrpadHTeCKoit
Ccbpuika Ha caliT — https://scifinder- MH(OPMALHH, TaK ¥ HHYOPMALIH
n.cas.org/ 10 XUMHUYECKUM PEAKIIHSIM,
JlocTyI OCYIIECTBIISCTCS HA OCHOBE CTPYKTYDHBIM COSIMHEHHAM H
IP-anpecos YHUBCpCHTCTA 1 narenTaM. OCHOBHAsI TEMaTHKa
HEPCOHATEHON pErnCTpaniu OOIIMPHOTO TIOUCKOBOTO MacCHBa
— XUMHSL, @ TAKXKE PAT CMEKHBIX
JMCITUILINH, TAKAX KaK
MaTepUaoOBeICHUE, OMOXUMHUS U
OouomenuIHa, GapMaKoIOTHs,
XUMHUYECKas TEXHOIOTHs, (hU3HUKa,
T'€OJIOTHS, METALTYPTHUs ¥ IPyTHE.
25 | Hayunslie [IpuHamIeKHOCTH — CTOPOHHSAS [TOTHOTEKCTOBAS KOILIEKIIHS
xKypHainel PAH HannonaneHas noanucka KypHaIoB Poceniickoit akagemun

(MunoOGpnayku+ PODON)
HNudopmannonnoe nuckmo POOU
o1 29.10.2024 . 1. Ne 1080

C 01.007.2024r. no 31.12.2024 r.
Ccpuika Ha caiT — https://scifinder-
n.cas.org/

JlocTym oCylIecTBISE€TCS HA OCHOBE
IP-agpecoB yHuBepcurera u
MEePCOHAIBHOM perucTpanumn

Hayk Bkitoyaer 141
HaWMEHOBAHHE >KYPHAJIOB,
OXBaTBIBAIOIINX PA3JINYHbIE
HAayYYHBIC CIICLIUAJIbHOCTHU.

I'my6una nocryna: 2023-2024

Bbeccpouno

BecraTHple apXUBHBIC KOJUICKIIMH, TPHOOpeTeHHBIe MUHOOPHAYKH IS BY30B.
Apxu UsnarenscrBa American Association for the Advancement of Science.llaker «Science

Classic» 1880-1996

Apxu Usnarensctea Annual Reviews. [Taker «Full Collection» 1932-2005

Apxus m3narenscrsa Macturyra dusukn (BemukoOpuranus). [laker «Historical Archive

1874-1999» ¢ mepBOT0 BBITYCKA KaXKIOT0 KypHaia oo 1999, 1874-1999

Apxus m3narenscrsa Nature Publishing Group. ITaker «Naturey» ¢ IIepBOro BBIIYCKa IIEPBOTO

HoMepa o 2010, 1869-2010

Apxus n3narensctBa Oxford University Press. [Taker «Archive Completey ¢ riepsoro

BBINYCKA KaXKI0ro sKypHasia no 1995, 1849-1995

Apxus nsnarenpcta Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ nepBoro Belmycka

KaKoro sxkypHaia 1mo 1998, 1890-1998

Apxus usnarensctsa Taylor & Francis. Full Online Journal Archives. ¢ nepBoro BeIIyCKa

KaKJ10r0 JKypHaia 1mo 1996. 1798-1997

Apxus usnarenpcrsa Cambridge University Press. [Taker «Cambridge Journals Digital

Archive (CJDA)» ¢ nmepBoro BeIOycKa Kakaoro xypHauaa mo 2011, 1827-2011
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Apxus xypaasioB Kopoaesckoro xumuuyeckoro obmrectsa(RSC). 1841-2007
ApPXUB KOJJIEKIIUHU )KYPHAIOB AMEPUKAHCKOr0 reodusnueckoro corsa (AGU),
npenocrasiageMslil n3aareascTsoM Wiley Subscription Services, Inc. 1896-1996

BbecriaTHble opuumaibHble OTKPbITHIE pecypebl UHTEpHeT:

I. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0bvenunsier 6onee 10000 HayyHBIX KYPHAJIOB IO PA3IUYHBIM OTPACISAM 3HAHUN
(oxomo 2 MuyTHOHOB cTatei) n3134 ctpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6aze pasmenieno 6osiee 3000 KHUAT 110 pa3IMYHBIM OTPACIISIM 3HAHUM, PEO0CTABICHHBIX
122 Hay4HBIMU U3/1ATEIHLCTBAMH.

3. BioMed Central https://www.biomedcentral.com/ba3a nqarusix Bxirroyaer 6osee 300
PELEH3UPYEMBIX KYPHAIOB IO OMOMETUITHE, MEIUIHE U eCTECTBCHHBIM HaykaM. Bce cTaThu,
pa3MelIeHHbIe B 0a3e, HaXOAATCs B CBOOOTHOM JIOCTYTIE.

3. DeKTpOHHBIH pecypc arXiv https://arxiv.org/

Kpynueiimmm GecrutaTHBIA apXUB 3JIEKTPOHHBIX HAYYHBIX MyOIUKAIMMA 110 pa3zenam (pu3nKH,
MaTeMaTHKH, WH()OPMATUKH, MEXaHUKH, aCTPOHOMHUH U 6uosioruu. imeercs noapoOHbIit
TEMaTHUYECKHUI KaTajJor ¥ BO3MOKHOCTb ITOMCKA CTaTel IO MHOYKECTBY KPUTEPHUEB.

4. Komnexmus xxypranos MDPI AG http://www.mdpi.com/

MHoroucIUIIIMHAPHBIA TH(PPOBOI U3IATEIBCKUIA pecypce, ABIACTCS MIATHOPMO 1ist
PEeLEH3UPYEMbIX HAYUHBIX KYPHAJIOB OTKPBITOTO AocTyna, unatommuxcsi MDPI AG (bazens,
[Beitnapus). M3gaTenpcTBO BhITyckaeT 6osiee 120 pa3HOOOpa3HBIX AIEKTPOHHBIX KYPHAJIOB,
HAXOJSIIUXCS B OTKPBITOM JIOCTYTIC.

5. N3narenbcTBO ¢ OTKpBITHIM AoctynoM InTech http://www.intechopen.com/

[TepBoe u KpymHelilee B MUPE H3AATEILCTBO, MTyOIMKYIOIEe KHUTH B OTKPBITOM JIOCTYTIE,
okouio 2500 HayuHbIX W3nanuii. OCHOBHAsI TEeMaTHYECKask HAIIPaBICHHOCTh - (PU3NYECKue U
TEXHUYECKUE HAYKHU, TEXHOJIOTUH, METUITUHCKIE HAYKH, HAYKH O KU3HU.

6. baza nanapix xumudeckux coequnennii ChemsSpider http://www.chemspider.com/

ChemSpider — 3T0 O6ecrutatHas XumMuueckas 6a3a JaHHBIX, IPEOCTABIIONIAs ObICTPBIi
JIOCTYTI K Oosiee ueM 28 MIJITTHOHAM CTPYKTYP, CBOMCTB M COOTBETCTBEHHOU MH(popmanuu. Pecypc
npuHaanexuT Koponesckomy xumuueckomy obuiectBy Benukobpuranuu (Royal Society of
Chemistry).

7. Komnexmus xxypuanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komiekuus >KypHaJIOB, B KOTOPBIX MyOIUKYIOTCS OTYETHI O HOBBIX
HCCJICIOBAaHMSIX B 00J1aCTH €CTECTBEHHBIX HAYK U MEIUIIMHBI. Bce )KypHabl pa3MelleHbI B
cBoboanoM aoctyne (Open Access), Bce CTaTbH MPOXOAST CTPOroe HAyYHOE PEIICH3UPOBAHUE.

8. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo 1o nmarentam u ToBapHbiM 3HakaM CIIIA — USPTO — npenocraBiser
CBOOOJIHBIN TOCTYH K aMEPUKAHCKUM NaTeHTaM, ormyoaukoBaHHEIM ¢ 1976 r. [1o HacTosIee Bpems.

9. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (InbOO MaTeHTHBIE 3asBKH) OoJiee 50 HAIIMOHAIBHBIX U HECKOJIBKHIX
MEXIYHApOIHBIX TATEHTHBIX OIOPO, B TOM YHCIIe MOCTHbIe TeKCThl maTeHToB CIIIA, Poccun,
®paHunu, AnoHUH U Ap.

10.  denepanbHbBI HHCTUTYT pOoMBbITUIeHHON cobcTBeHHOCTH (DUTIC)
http://www].fips.ru/wps/wcm/connect/content _ru/ru

Nudopmanmonnsie pecypcsl DUIIC cBoboHOTO HOCTYMHA!

- OnexTponHble Oroserenu. M3o0petenus. [lonesnsie Mmoneny.

- OTKpBITBIE PEECTPHI POCCHIUCKUX U300PETCHUI U 3asBOK Ha N300pETEHUS.

- Pedepatsl poccuiickux maTeHTHBIX JOKyMEHTOB 3a 1994-2016 1T.

- [TonmHbIe TEKCTHI POCCUWCKHUX MATEHTHBIX JOKYMEHTOB U3 MOCIEAHEr0 OPUIINATEHOTO
OroyuteTeHs
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6.3 TpedoBanus k kaapoBbIM ycaoBusam peanusanuu OOII 6akanaBpuara

Peamuzanmss  OOIl  OakanmaBpuata oOecreYMBAETCs IEAArOTHUYECKUMHU  PaOOTHUKAMHU
YHMBEpPCHUTETa, a TaKKe JUIaMM, NpuBiekaeMbiMu K peann3auun OOIIl OakanaBpuaTa Ha MHBIX
YCIOBHSX.

Kpamuduxarnms Me1arorMyecKux pabOTHUKOB YHHUBEpCHUTETA COOTBETCTBYET
KBAJM(PHUKAIIMOHHBIM TpPeOOBaHUAM, YKAa3aHHBIM B KBAJIU(UKAIMOHHBIX CIPABOYHUKAX M (WIIN)
npoQeCCHOHATIBHBIX CTaHIapTax.

He menee 70 npoyenmoeé 4YNUCICHHOCTH TENArOTMYECKHX pPAaOOTHUKOB YHUBEPCUTETA,
yuactBytomux B peanmusauun OOIl GakamaBpuaTta, M JHI, NPUBJIEKAEMBIX YHHBEPCHUTETOM K
peamuzaruu OOII GakanaBpuaTa Ha MHBIX YCIOBHAX (MCXOMAS U3 KOJMUYECTBA 3aMEIIAEMbIX CTABOK,
MPUBEJICHHOTO K IICJIOYMCIICHHBIM 3HAYEHUSM), BEAYT HAYYHYIO, YU4EOHO-METOIUYECCKYIO M (HJIH)
NPaKTUYECKYIO pPabOTy, COOTBETCTBYIOLIYIO MPOPUIIIO MPENo1aBAeMOI TUCIUILTUHBI (MO JIs).

He menee 5 npoyenmog 4YUCIEHHOCTH IE€AArOrMYECKUX paOOTHUKOB YHUBEPCUTETA,
yuactBytoux B peanmuzanmuu OOIl GakamaBpuara, W JHI, NPUBJICKAEMBIX YHHBEPCHUTETOM K
peamuzanuu OOII GakanaBpuaTa Ha MHBIX YCIOBMSX (MCXOZS U3 KOJMUYECTBA 3aMEIIAEMBIX CTABOK,
NPUBEJCHHOTO K IIEJIOYHCICHHBIM 3HAUYEHUSIM), SBIISIOTCS PYKOBOIUTEISIMU U (WIM) pabOTHUKAMU
UHBIX OpPraHM3aLUi, OCYIIECTBIISIOIUMH TPYAOBYIO JESATEIBHOCTh B NMPO(ECCHOHAIBHOU cdepe,
COOTBETCTBYIOLIEH NMPOpEeCCHOHATBHON AESTETBHOCTH, K KOTOPOH T'OTOBSITCS BBITYCKHUKU (MMEIOT
cTax paboThl B JaHHOH NpodeccroHanbHol chepe He MeHee 3 JeT).

He menee 60 npoyenmoe YUCICHHOCTH MEAATOTHUECKUX PAOOTHUKOB YHHUBEPCUTETA M JIMIL,
IPUBJIEKAaEMbIX K 00pa3oBaTeIbHOM AEATENbHOCTH YHMBEPCUTETa HA MHBIX YCIOBUAX (MCXOAS W3
KOJINYECTBA 3aMEIIaeMbIX CTABOK, IIPUBEICHHOTO K IEJIOYMCICHHBIM 3HAYCHHUSIM), UMEIOT YUEHYIO
CTeNEeHb (B TOM YHCJIE YUYEHYIO CTENEHb, IIOJyYEHHYI0O B MHOCTPAaHHOM TOCyJapcTBE M
npusHaBaemylo B Poccuiickoit denepanun) u (M) ydeHoe 3BaHUE (B TOM YHCIIE YUEHOE 3BaHUE,
MOJIyYEeHHOE B HHOCTPAHHOM TOCYAapCTBE U Mpu3HaBaeMoe B Poccuiickoit denepanun).

6.4 TpeGoBanus kK GpuHAHCOBBIM YycJa0BUAM peasmzanuu OOII 6akanaBpuara

®dunancoBoe obecneuenne peanusanuu OOIl GakamaBpuara OCymIECTBIAETCS B 00beME HE
HIDKE 3HA4YeHWH 0a30BBIX HOPMATHBHBIX 3aTpaT Ha OKa3aHWE TOCYIApPCTBEHHBIX YCIYT IO
peanu3anuu 00pa30BaTENbHBIX MPOTPAMM BBICIIETO OOpa30BaHUS — NpPOrpaMMm OakajiaBpuara M
3HaYCHUH KOPPEKTUPYIOUMX KOA(PPHUIMEHTOB K 0a30BBIM HOpPMAaTHBaM 3aTpaTr, ONpeAeIsieMbIX
MuHHCTEpCTBOM HAyKH U BBICIIETO oOpa3zoBanus Poccuiickoit denepanun.

6.5 TpeGoBaHusI K NPUMEHsIEMbIM MEeXaHU3MaM OLIEHKH KayecTBa 00pa3oBaTe/JIbHOM
AeITeJIbHOCTH U MOAroToBKHU o0yqarommuxcst no OOII 6akanaspuara

KauecTtBO 00pa3oBarenbHOMN NEATEIBHOCTH U MOAr0TOBKH oOydatomuxcst OOII GakanaBpuara
orpezenseTcss B paMKaxX CHUCTEMbl BHYTPEHHEH OLIEHKHM, a TaKKe CHCTEMbl BHEUIHEH OLEHKHU, B
KOTOPOH YHHUBEPCUTET IPUHUMAET y4acTue Ha JOOPOBOJIBHOI OCHOBE.

B nemsix coepmenctoBanus OOl 6akanaBpuaTa npu MpOBEICHUN PETYIISIPHON BHYTPEHHEH
OIICHKU KayecTBa OOpa3oBaTEeNbHON JESITENbHOCTH € TOArOTOBKM oOywaromuxcss mo OOIl
OakanaBpuaTa MpuBIIeKaeT paboromareneil U (WIM) UX OOBEAMHEHUS, UHBIX IOPUAUYCCKUX U (WIIH)
(U3UYECKUX JTUTI, BKIFOYAsl IeJarOTMYECKUX paOOTHUKOB YHHUBEPCUTETA.

B pamkax BHyTpeHHE# CHCTEMBI OLIEHKH KadecTBa oOpa3oBaTeiabHOM nearenbHocTy mo OOl
OakanaBpuaTa 0OyYarOIIMMCS TPEIOCTABISETCS BO3MOXKHOCTh OLICHWBAHUS YCIIOBHM, COJEpKaHUS,
OpraHM3alK ¥ KauecTBa 00pa30BaTEIbHOIO MPOLIEcca B LIEJIOM U OTJEIbHBIX TUCHUILUIUH (MOTyJIei)
U TIPAKTHK.

BHemwnsis olleHKa kauecTBa 00pa3oBaTebHOM JEATENBHOCTH 10 Mporpamme OakajgaBpuara B
paMKax Mpoleaypbl TOCyJapCTBEHHOM aKKpeIUTAlMu OCYUIECTBISETCS C LIEJIbI0 MOJTBEPKACHUS
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COOTBETCTBUSI 00pa30BaTEIbHON NEATEIHHOCTH MO Mporpamme OakanmaBpuarta TpedoBanusm OI'OC
BO.

BHeniHss o1ieHKa KayecTBa 00pa30BaTeIbHON ACSITEIBHOCTH U TIOJTOTOBKY 00YYarOIINXCS 1O
OOIl OakamaBpyata MOMET OCYHIECTBISATHCS B paMKax HpogecCHOHATHLHO-00IEeCTBEHHOM
aKKpEeIUTAIMH, MPOBOIUMON pabOTOMATEISIMU, UX OOBEAMHEHUSIMH, 8 TaKXKE YIMOTHOMOUYCHHBIMH
UMU OpraHU3alUsM{, B TOM YHCIIE WHOCTPAHHBIMH OPTaHU3ANHUSIMH, MO0 aBTOPHU30BAHHBIMU
HAIIMOHAJTFHBIMU ~ TPO(QECCHOHATBHO-O0IIECTBEHHBIMA ~ OpTaHHM3alMsAMH,  BXOAAIIMMH B
MEXIIyHAPOJHBIE CTPYKTYPBI, C LEIbI0 MPU3HAHMS KAueCTBAa M YPOBHS MOATOTOBKH BBHITYCKHHKOB
OTBEYAIOITUMHU TPeOOBaHUSAM MPO(HECCUOHATBHBIX CTAHAAPTOB (ITPU HATUYHHK) U (W) TpeOOBaHUIM
PBIHKA TPy/ia K CIEHUAINCTaM COOTBETCTBYIOIIETO MPOduIIs.

7 HOPMATUBHO-METOANYECKOE OBECIIEYEHHUE CUCTEMbI OHIEHKH
KAYECTBA OCBOEHUS OBYYAIOIIUMMUCS ITPOI'PAMMbI BAKAJIABPUATA

B coorBerctBun ¢ ®I'OC BO 3++ mno wHampaBiaeHuto mnoarotoBku 22.03.01 -
MatepuasoBeieHe W TeXHOJOTMM MATEPHAJIOB OICHKA KAayeCTBA OCBOCHHS OOYYarOIIUMUCS
OOII GakanaBpuara BKJIIOYAET TEKYIIHMH KOHTPOJb YCIIEBAEMOCTH, MPOMEKYTOUHYIO aTTECTAIUIO U
I'MA olyuaromuxcs.

HopmaTtuBHO-MeTotnueckoe o0ecrieueHrne  TEKYILIEro  KOHTPOJS  yCIEeBaeMOCTH,
npomexxytounoi arrectarimu U [MMA oOyuatommxcs mo OOII OakanaBpuaTa OCYILECTBIISICTCS B
cootBercTBUU ¢ ®I'OC BO 3++ 1 I0KaIbHBIMA HOPMAaTUBHBIMU aKTaMH YHHUBEPCUTETA.

Texywuii KOHMPONb, NPOMENCYMOUHAS ammecmayusi U ammecmayuoHHble UCHbIMAHU
umo2oeotl (2ocyoapcmeeHnou umozosot) ammecmayuu eeinyckuukos OOII baxanaspuama

Texymmii KOHTPOJIb U TPOMEXKYTOUYHAsI aTTECTAllUsl IO BCEM BUIAM Y4eOHON AESITEIbHOCTU
00y4aroluxcsi OCYIIECTBISIETCS B COOTBETCTBUU € TpeOoBaHusiMU [lonokeHus o peUTHHTOBOI
CHCTEME OICHKH KadecTBa y4eOHOH paboTsl cTyaeHToB B PXTY um. J[.M. MenneneeBa, NpuHITOTO
pemienreM YuyeHoro coBera PXTY wum. J[.M. MengeneeBa ot 26.02.2020, mpotokon Ne 8§,
BBEJICHHOTO B JielicTBUE npuka3oM pekropa PXTY um. J[.U. Menneneesa ot 20.03.2020 Ne 27 O/I.

Texymuit KOHTPOJIb yCIEBAEMOCTH O0yYaromuUXCcsi 00ecreynBaeT OLEHKY YPOBHS OCBOCHHS
JTUCITUILIMH, TIPOXO0XACHUS MPaKTUK, BeimonHeHNss BKP u mpoBoauTcs mpemnojaBaTeneM Ha JTH0O0M
U3 BUJIOB YUEOHBIX 3aHATUN. O0A3amenbHoll cOCMAagnAouiell meKyuie2o KOHmpos ycneeaemocmu
AGNACMCA YUEem npenooasameniamu nocewjaemocmu yu4ednvix 3anamuil ooyuarouwumucsa. Ilo
pe3yapTataM TEKYIIEro KOHTPOJIsS YCIIEBAEMOCTH TPU pa3a B CEMECTp ISl BCEX KYpCOB IO BCEM
JTUCLUTUTMHAM TPOBOAMTCS aTTECTALUS O0YYarOIUXCA.

[IpomexyTouHas aTTecTalys IpOBOAUTCS B pOpME IK3aMEHOB, 3a4ETOB C OILICHKOM U 3a4E€TOB
JUTSL BCEX KyPCOB MO TUCIUIUTHHAM U MPAKTUKaM, IPEyCMOTPEHHBIM Y4eOHBIM TIIaHOM. Pe3ynbTaTsl
CIa4M 3a4ETOB OLIEHHUBAIOTCA HAa «3aUTEHO», «HE 3a4TEHO)»; 3aU€TOB C OLICHKOM M IK3aMEHOB — Ha
COTIUYHOY, «XOPOUIOY, KYIOBIECTBOPUTEIHHOY, «HEYIOBIECTBOPUTEIILHOY.

[Ipu ocBoenmun Hactosimert OOIl GakamaBpuata M3ydeHHE YACTH JUCIUTUIMH MOXXET OBITh
3aMEHEHO Ha OHJIAH-KYpChbl, IpPU YCIOBUM, YTO B PE3YyJbTaTe€ OCBOEHHUS OHJIANH-Kypca
bopMupyroTCS T XK€ KOMIIETECHIMH (4aCTH KOMIIETEHIIMI), YTO U B paMKax yKa3aHHbBIX JUCIMILINH.
OmnnaiiH-Kypc JIOJKeH OBITh BBIOpaH M pealn30BaH B COOTBETCTBUU ¢ [lonoskeHuMeM o 3auete
pe3yNbTaTOB  OCBOEHHMS  OTKPBITBIX  OHJIAWH-KYpCOB,  pealu3yeMbIX  00pa3oBaTeIbHbIMU
opranusaiusamu, B PXTY um. [I.1. MenzeneeBa, npuHATOTO peuieHueM Y4yeHoro cosera PXTY um.
.M. Menpgeneesa ot 27.03.2020, mpotokon Ne 9, BBeieHHOTO B JieiCTBUE MpHUKa30M pekTopa PXTY
uM. JI.11. MenneneeBa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisIeTCsl B COOTBETCTBUU ¢ TpeOoBaHusAMU [107105KeHHS O TTOPSIAKE POBEICHUS
rOCyJIapCTBEHHON UTOTOBOI aTTecTally MO 00pa3oBaTEeIbHBIM IIPOrpaMMaM BBICHIETO 00pa30BaHUs
— mporpaMMamM OakajaBpuaTa, IporpaMmaM CIeHaIMTeTa, porpaMMaM Maructpatrypsl B PXTY
uM. [I.1. MenneneeBa, npunsaroro pemenuem YderHoro cosera PXTY um. .M. Menneneesa or
30.10.2019, mpotokon Ne 3, BBeneHHOro B JelcTBUE mpukazoM pekrtopa PXTY um. JI.H.
MenneneeBa ot 14.11.2019 Ne 646A; IlonoxxeHus: O BBITYCKHOM KBaNU(pUKAIIMOHHON paboTe ais

163



oOyJaronuxcsi 1Mo 00pa30BaTeNbHBIM IIPOrpaMMaM BBICIIET0 OOpa3oBaHHWs — IporpaMMaM
OakanmaBpuaTa, NporpaMMaM CIelManiuTeTa, mnporpammam wmaructpatypsl B PXTY um. JL.W.
MenneneeBa, npuasatoro pemenueMm YueHnoro coera PXTY um. JI.M. Menneneesa ot 30.10.2019,
npotokosn Ne 3, BBeaeHHoro B xeictBue mnpukazom pekropa PXTY um. JI.MI. MenneneeBa ot
14.11.2019 Ne 646A.

K T'MA pomyckatorcss oOydaromiuecs, He MUMEIOIINE aKaJeMUYeCKOUW 3aJ0JKCHHOCTH U B
MOJITHOM 00beMe BhInoJIHUBIIKME YueOHbIN ian o OOII 6akamaBpuara B coorBeTcTBUr ¢ ®I'OC BO
3++ no Hampasnenuto noarorosku 22.03.01 — MaTepuaJjioBeieHHe W TEXHOJIOTMH MAaTEPHAJIOB.
Hns  mpoenenmsi [MMA B yHuBepcuTeTe  €XKErogHo (HOPMHUPYIOTCS  TOCYAapCTBEHHBIC
sk3ameHannoHHble komuccun (I'OK) wm  anmemnsiumonnsie komuccuu. Tembl BKP  orpaxaror
aKTyaJbHBIC TIPOOJIEMBI, CBSI3aHHBIE C HanpaBieHueM nmoarotopku 22.03.01 — MaTtepuaJjioBeaenune u
TEXHOJOTUM  MATEPUAJIOB.  YHUBEPCUTET  YTBEP)KIAET  MEpeueHb TEM  BBITYCKHBIX
KBATH(UKAIMOHHBIX padoT, IpeajaraeMbIx 00ydJaroImmMcs (J1ajee — IepedeHb TeM), U JOBOJHT €ro
JI0 CBelIeHHsI OOydaloIIMXCs HE MO3qHee 4eM 3a 6 MecsleB 10 JaThl Hayaja roCyJapCTBEHHOMN
UTOTOBOM aTTECTAIUU.

Tema BKP mepconanbHO AJis KaXkI0T0 00YYaroMIerocs: yTBEPKAACTCS IPUKA30M MTPOPEKTOpa
[0 YHHUBEPCHUTETY IEpe/l HayaloM BBHITIOJHEHHS BBIMYCKHOW KBaIM(PHUKAIMOHHON palboThl. JlaHHBIM
IIpUKa3oM yTBepxkaaercs Takxke pykoBoautenbr BKP. Ilepen nauanom BbemonHenuss BKP
0o0y4aromuiicss COBMECTHO C PYKOBOJUTEJEM COCTaBIISICT MHAMBHUAYAIbHBIN IJIaH TOJATOTOBKU U
BeinosiHeHus: BKP, npenycmarpuBaroniuii ouepeITHOCT U CPOKH BBIIIOJHEHHUS! OTACJIBbHBIX 4YacTeu
pabotel. Texct mosichuTensHOM 3amucku BKP  mpoBepsiercss Ha Haiuuue HEMPaBOMEPHBIX
3auMcTBOBaHUM. [IpoBepka ocyiecTBisercs B cOOTBETCTBUM ¢ IlosokeHneM o mopsiake MpoBEpKU
BBIMMYCKHBIX KBaJM(UKAIIMOHHBIX pabOT M HAy4YHBIX [OKJIAJ0B 00 OCHOBHBIX pe3yjbTaTax
MOJIT'OTOBJICHHBIX HAYYHO-KBATH(PUKAIMOHHBIX paboT (IuccepTanuii) Ha 00beM 3aMMCTBOBAHUS M UX
pasMmenieHusi B DJIEKTpOHHO-OMOmuoTeuHor cucreme PXTY wum. J[.U. MenneneeBa, NpUHATHIM
pemienueM Yuenoro coseta PXTY um. JI.U. Mengeneesa ot 30.10.2019, nporokon Ne 3, BBeIeHHbIM
B nieiicTBue npuka3zom pekropa PXTY um. JI.1. MenneneeBa ot 14.11.2019 Ne 646A.

3amurta BKP npoBoautcs Ha oTKpbIThIX 3aceqanusx ['OK ¢ yuacTuem He MeHee IBYX TpeTei
ee cocraBa. ['paduk 3ammutel BKP coctaBnsiercs mo cormacoBanuio ¢ 00y4arOnUMHUCS U JOBOJIUTCS
70 cBelieHHs1 oOydarommxcsi He mo3aHee, yeM 3a 30 mHeil no Hawanma pabotel ['OK. PesynbraTs
paboter ['DK omnpenenstorcsi OLEHKAMH  «OTJIMYHO», «XOPOILO», «YAOBIETBOPUTEIHHOY,
«HEYJOBIIETBOPUTEIHHO» U OOBSBISIOTCS B TOT K€ JCHb TMoclie O(OPMIICHUS B yCTaHOBICHHOM
MOpsIIKE MPOTOKOJIOB 3aceqanuii komuccuid. [lo okornuanun padotel npencenarens ['OK cocrasnser
OTYET O MpOoAETaHHOi padorTe.

Jli1s 00y4aromuxcs U3 4ucia MHBAJIMOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSMU 3/10POBbS
I'MA mpoBomuTCS ¢ y4eToM OCOOEHHOCTEH MX MCUXO(HU3MYECKOTO Pa3BUTHS, WHAWBUAYATbHBIX
BO3MOXKHOCTEH U COCTOSIHUSA 3/I0POBBS.

8 PABOYME ITPOI'PAMMBDI JTUCHUIIJINH, TIPAKTUK U TTHA

Pabouwne mporpaMMbl AUCIUTUINH, TpakTHK U [ MA:
WNHOCTpaHHBIN SA3bIK

Uctopus Poccun

IIpaBoBeneHue

dunocodus

OCHOBBI 5KOHOMHKH U yIPABIICHUS IPOU3BOICTBOM
OO61ast u HeopraHudeckas XuMus

Oprannueckast Xumus

AHanuTuyeckass XuMHUs

. Dusnueckas Xumus

10. Maremaruka

11. ®usuka

R R R S
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

[Tpo6eMbl yCTONYMBOTO Pa3BUTHS

NuxenepHas M KOMIbIOTepHas Tpaduka

[IpuknagHas MexaHuka

be3onacHoCTb KU3HEACATEIHLHOCTH

OCHOBBI TEXHUYECKOTO PEryJIUPOBAHUS U METPOJIOTUH

CouunanbHO-IICUXO0JIOTUYECKUE OCHOBBI PA3BUTHS TUUHOCTU

Konnmongnas xumus

[Ipoueccol u anmapaTbl XUMUYECKOW TEXHOJIOTHHU

OO61as XuMHYeCKast TEXHOIOTHsI

Cuctembl ynpaBieHUs] XUMUKO-TEXHOJIOTHYECKUMHU MPOLECCaMU

duznueckas KylabTypa U CIOPT

DNEKTUBHBIE TUCIUTLIUHEI 10 GU3NYECKON KYIbTYPE U CIIOPTY

BBenenne B wuH@opmaiuoHHble TexHOJOTUU (OCHOBBI HH(OPMALMOHHBIX TEXHOJIOTHIA,
[MpodunsHoe mnporpamMmmHoe oOecredeHWe [ pemieHus 3amad  npodeccruoHaIbHON
JIESTETLHOCTH)

OCHOBBI yIIpaBJ€HUs IPOCKTaMU

OCHOBBI BOCHHOU IMOJATOTOBKU

OCHOBBI POCCUICKOM rOCYAapCTBEHHOCTH

Pycckuii s3bIK ¥ KyJIbTypa peun

Beenenue B crienimaibHOCTD

®u3nka KOHJEHCUPOBAHHOTO COCTOSTHUS

MarepuanoBeieHue 1 3alluTa OT KOPPO3UU

Puznyeckass XMMHUsSI OCHOBHBIX MPOLECCOB B TEXHOJOTMH HAHOMATEPUAJIOB
Kommno3unmonnsie Matepuansl

HHocTpykTyprupoBaHHBIE MaTepHUAIIbI

I"azodazubie TEXHOTOTHH HAHOMATEPHAIOB

CuHTE3 HAHOYACTHI] U HAHOMAaTEPHAJIOB B JKUJKHUX Cpelax

Meroabl aHaIM3a HAHOCTPYKTYPHUPOBAHHBIX MAaTEPUAJIOB

OcHOBBI OMOXMMHH ISl MAaTEPUATIOBEICHUS U TEXHOJIOTUHM HAHOMATEPHAJIOB

30H/10Basi MUKPOCKOMUS JIJIsl OIIEHKH KayeCTBAa HAHOCTPYKTYPUPOBAHHBIX KOMIO3ULIMOHHBIX
MaTepHaloB

Meroabsl TEpMHUUYECKOTO aHadW3a JJisd OLEHKM KadecTBa HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEPUATIOB

MeTtobl na3epHON AUQPPAKIUH TSl U3YUSHHUS] HAHOMATEPUAJIOB U CHIPBS JJISL UX MMOTYYCHHUS
@U3NKOXUMHS U TEXHOJIOTUS YTIIEPOIHBIX HAHOMATEPHAJIOB

Hanomarepuainsl 1Jis1 HAMPaBIEHHOTO TPAHCIIOPTA JIEKAPCTBEHHBIX BEIIECTB

Tokcukoorus HaHOMaTepHalIoB U OCHOBBI O€30MaCHOT0 OOpaIIEeHHs C HUMU

MarsuTHbIe CBOMCTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MATEPUAJIOB

OcHoBBI KpHcTaJUIOrpaduy B aHAIN3€ HAHOMATEpUAJIOB

VY4eOHast mpaKTHKa: 03HAKOMHUTEIbHAS MPaKTUKA

[IpousBocTBEHHAs MPAaKTHKA: HAYYHO-UCCIIE0BaTeNbCKas paboTa

[Ipou3BoaCTBEHHAS MPAKTUKA: TEXHOJIOTMUYECKasi MPaKTUKa

[Ipon3BOACTBEHHAS MPAKTUKA: IPEJAUIIOMHAs IPAKTUKA

[ToaroToBka K mporeaype 3alluThl ¥ 3aIUTa BBITYCKHOM KBaTU(PHUKAIIMOHHON paboTHI
[TepeBo HAYYHO-TEXHUYECKOMN JTUTEPATYPBI

['paxxnanckas 3ammra B Ype3BbIUAHON CUTyallun

Bxomsamux B OOII mo nanpasnenuto nmoarotoBku 22.03.01 «MarepuaJioBeieHue M _TEXHOJOTUU

MATEePHAJIOB» NpPodUIL «MaTepuajgoBeaeHe M TEXHOJOTMH HAHOMATEPHAJIOB M
HAHOCHCTEMY», BBIIIOJIHCHBI B BUJC OTJCIBHBIX JOKYMEHTOB, SIBJSIONIMXCS HEOTHEMIIEMOW YacThIO
nmauaou OOII.

165



9 ®OH/JIbl OHEHOYHBIX CPEACTB U1 HIPOBEJEHUA TEKYIIET'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALIMU U I'NA OBYYAIOIIIUXCSA
OOII BAKAJIABPUATA

B coorBerctBun ¢ ®I'OC BO 3++ mno HampaBineHuto mnojaroroBku 22.03.01 -
«MarepuajioBeieHHe M TEXHOJOTMH MATepPHAJIOB» I aTTecTallud O0O0ydYaromuxcs Ha
COOTBETCTBUE WX TNEPCOHAIBHBIX TOCTHXKEHHH ModTamHbiM TpeboBanusm OOIl OGakamaBpuata
pazpadotansl @OC 1o KaxAoW AUCIUIUIMHE, NpakTuke, [ 'MA, BKIIOYAIOIIME TUIIOBBIE 3a7aHUs,
KOHTPOJIbHBIE Pa0OThI, TECTHl, CHTYaIlMOHHBIC 3a/laHus, KEeHC-3aJadd, BOIMPOCHI K 3aderaM |
SK3aMEHaM, CpEJCTBa M METOJbl OIEHKH, MO3BOJAIOLIME OUCHUTh 3HAHUS, YMEHHUS, HABBIKU U
YpOBEHBb IPUOOPETEHHBIX KOMITETCHIINH.

®OC mo mucuurminHaM, npaktukam, ['MIA pa3spabaTeiBaloTcs B COOTBETCTBUH ¢ [lopsiakom
pa3paboOTKU W YTBEpXKIEHHUS 00pa30BaTEIbHBIX MPOrpaMM, YTBEPKACHHBIM pEIIeHHEM YYEeHOTo
copera PXTY wum. [I.UN. Mengeneea ot 25.06.2020, mpotokosn Ne 12, BBEeACHHBIM B JECHCTBUE
npuka3zoM pekropa PXTY um. /.M. Menaeneesa ot 29.06.2020 Ne 48-O/1.

®OC no gucuumuiHaM, npaktukam u ['MA:
WNHOCTpaHHBIN SA3bIK
Uctopus Poccun
IIpaBoBeneHue
dunocodus
OCHOBBI 5KOHOMHKH U yIPABICHUS TPOU3BOICTBOM
OO6m1ast 1 HeOpraHUYecKask XUMUS
Opranuueckast XuMus
AHanuTHyeckas XUMHUS
duznyeckass XUMHUS
. MaTtemaruka
. dusnka
. IIpo6iemMbl yCTOMYHUBOTO pPa3BUTHUSA
. ImxeHepHas 1 KOMIbIOTepHAst rpaduka
. IIpukiiagnas MexaHuka
. be3omacHOCTh KU3HEACATEIbHOCTH
. OCHOBBI TEXHUUYECKOTO PETYJIUPOBAHUSA U METPOJIOTHH
. ConnaabHO-TICUXOJIOTHYECKUE OCHOBBI Pa3BUTHS JINYHOCTH
. Konnonmnas xumus
. IIporieccel u anmaparbl XUMHYECKON TEXHOJIOTUH
. O01mas XxuMu4ecKkas TEXHOIOT U
. Cucremsbl ynpaBlieHUs] XUMHUKO-TEXHOJIOTMUYECKUMU MTPOLIeCCaMu
. dusnyeckas KyJabTypa U CIiOpT
. DJNEKTUBHBIC JUCIHUILTUHBI IO (PU3UIECKON KYIBTYPE U CIIOPTY
.BBenenne B wuHpOpManuonHple TexHOJOTHH (OCHOBBI WH()OPMAIMOHHBIX TEXHOJOTHH,
[MpodunsHoe mnporpamMmmHoe oOecredeHHe [ pemieHus 3amad  npodeccruoHaIbHON
JIESTETLHOCTH)
25. OcHOBBI yNpaBIEHUS NPOEKTaMU
26. OCHOBBLI BOCHHOI IOATOTOBKU
27. OCHOBBI POCCUICKOM rOCYAapCTBEHHOCTH
28. Pycckuil A3bIK U KyJIbTYpa peuu
29. BeegcHue B CICIIHANILHOCTD
30. ®u3nka KOHAECHCUPOBAHHOTO COCTOSIHUSA
31. MarepuanoBeeH1e U 3a1uTa OT KOPPO3HH
32. duznyeckasi XMMHUSL OCHOBHBIX MTPOIECCOB B TEXHOJOTMU HAHOMATEPHUAIOB
33. KoMIO3UIIMOHHBIE MaTEPHUAIIBI
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34. HHOCTpYKTYpHUPOBaHHbBIE MaTepHUAIIbI

35.Ta30(da3Hble TEXHOIOTUN HAHOMATEPHUAJIOB

36. CUHTE3 HAHOYACTHI] U HAHOMATEPHAJIOB B JKUIKUX Cpeliax

37. MeTop! aHanKM3a HAHOCTPYKTYPHUPOBAHHBIX MAaTEPHUAJIOB

38. OCHOBBI OMOXMMHH JIJISI MATEPHAIIOBEICHUS U TEXHOJIOTHH HAHOMATEepHaIOB

39. 30H70Bass MUKPOCKOIUS AJIs1 OLICHKM KauecTBa HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3ULIMOHHBIX
MaTepHaloB

40. Meronpl TEpMUYECKOTO aHaau3a JUIsl OLIEHKM KadecTBa HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEPUATIOB

41. Metoabl na3epHO qUQPaKIUy U H3yYeHUS] HAHOMATEPUAIOB U ChIPBS JJISl UX TOIy4EHUS

42. OU3UKOXUMHUS U TEXHOJIOTHSI YTIEPOJIHBIX HAHOMATEPHUATIOB

43. Hanomatepuainsl 1J1s HAlPaBJIE€HHOTO TPAHCIIOPTA JIEKAPCTBEHHBIX BELLIECTB

44. TOKCUKOJIOTHSI HAHOMATEPHAJIOB U OCHOBBI 0€30I1TaCHOT0 00OpaIeH!sl ¢ HUMH

45. MaruuTHble CBOWCTBAa HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3ULIMOHHBIX MaTepHalioB

46. OcHOBBI KpHCcTAIIOTpadUU B aHAJIM3€ HAHOMATEPUATIOB

47. YaebHas mpaKTUKa: 03HAKOMUTENIbHAS MIPAKTHKA

48. Ilpon3BoacTBEHHAs MTPaKTHKA: HAYYHO-UCCIIEI0OBAaTEIbCKas paboTa

49. Ilpou3BoACTBEHHAs IPAKTUKA: TEXHOJIOTHYECKAsl IPAKTHKA

50. ITpou3BoICTBEHHAS IPAKTUKA: MPEITUIIOMHAS TPAKTHKA

51. TloaroroBka K MpouEIype 3alUThl U 3aIUTA BHITYCKHON KBAIN(UKAITMOHHONW PabOTHI

52. IlepeBoa HAYyYHO-TEXHUYECKOU JIUTEPATYPhI

53. I'paxx1aHCKasl 3alUTa B UpEe3BbIUAHHON CUTyallUH

Bxomsamux B OOII mo nampaBinenuro noarotoBku 22.03.01 «MartepuaJjioBeieHMe U _TEXHOJIOTHHU
MAaTEPHAJIOB» _ NPOodHIbL «MaTepuajjoBeeHHe M TEXHOJOTMM __HAHOMATEPHAJIOB M
HAHOCHCTEM», BBITIOJIHEHBI B BUC OTACIBHBIX TOKYMEHTOB, SBIISIIONTUXCS HEOTHEMJIEMOM YacThIO
mauuou OOII.

10 METOANYECKHUE MATEPHAJIBI 11O JTUCHUIIJIMHAM, IIPAKTUKAM U I'HA

Meroaunueckue MaTepHrabl IO TUCHUIUTMHAM, ITpakTukam u ['MA:
HNHocTpaHHBIH S3bIK

Ucropus Poccun

[IpaBoBeneHue

dunocodust

OCHOBBI 5KOHOMUKH U yIPaBIEHUS MPOU3BOJICTBOM
OO0mas u HeopraHu4ecKasi XUMHUS

Opranuyeckas XuMust

AHanuTHyecKkast XUMHS

9. ®Ousznyeckas XUMHS

10. MaTremaTuka

11. dusuxa

12. ITpoGneMbl yCTOMYMBOTO pa3BUTH

13. UmxeHepHas U KOMIbIOTEpHas rpaduka

14. Ilpukiiannas MexaHuka

15. Be3omacHOCTE XU3HEAEATEILHOCTH

16. OCHOBBI TEXHUYECKOTO PETYIMPOBAHUS U METPOJIOTUU
17. CounaibHO-NICUXOJIOTMYECKUE OCHOBBI PA3BUTHS TUUYHOCTH
18. Konnongnast xumus

19. ITporieccel u anmapatbl XUMUYECKON TEXHOJIOTUH

20. O0mas XxuMHU4IeCcKast TEXHOJIOTHS
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21. CucTteMsbl ynpaBiaeHUs XUMUKO-TEXHOJIOTHUYECKUMHU MPOLIECCaMU

22. ®uznueckas KyJabTypa U CIOPT

23. DNEeKTUBHBIC JUCITUTUIMHBI 110 (U3HUUECKOUN KYJIBTYPE U CIIOPTY

24.Benenne B wuH(pOpManuoHHble TexHONOTUUM (OCHOBBI WH(OPMAIMOHHBIX TEXHOJIOTHIA,
[IpopunpHOE TporpamMmHOe oOecredeHue I pemieHus 3aaad  npodecCHOHATBHOU
JIeATETbHOCTH)

25. OCHOBBI yIIpaBJICHUS TPOEKTaAMU

26. OCHOBBI BOGHHOM MOATOTOBKHU

277. OCHOBBI POCCUHCKOM TOCYIapCTBEHHOCTH

28. Pycckuil 3bIK U KyJIbTypa peuu

29. Beenenue B CIIelIHaIbHOCTE

30. ®u3uKa KOHAECHCUPOBAHHOI'O COCTOSIHUS

31. MaTepuanoBeIcHHE U 3alIUTa OT KOPPO3HHU

32. ®dusnyeckas XMMUsi OCHOBHBIX ITPOLIECCOB B TEXHOJIOTMM HAHOMATEPUATIOB

33. KoMIo3uIIMOHHbIE MaTepHUaIbI

34. HHOCTpYKTYpHpOBaHHBIE MaTEpUaIbI

35. l"a3o¢a3Hbie TEXHOJIOTMH HAHOMATEPHUATIOB

36. CuHTE3 HAaHOYACTHI] 1 HAHOMATEPHUAJIOB B )KHJIKUX Cpeaax

37. MeToapbl aHAJIM3a HAHOCTPYKTYPUPOBAHHBIX MaTEPUAIOB

38. OcHOBBI OMOXUMUH I MATEPUATIOBEICHHUS U TEXHOJIOTHMHM HAaHOMAaTEepHAaJIOB

39. 30H70Bass MUKPOCKOIUS AJIsi OLICHKM KauecTBa HAHOCTPYKTYPHPOBAHHBIX KOMIO3UIIMOHHBIX
MaTepHuaoB

40. Meronpl TepMHUYECKOTO aHalu3a JJs OLIGHKHM KayecTBa HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEPUATIOB

41. MeTtonpl azepHON TudpaKIuy 17151 U3YUEHUST HAHOMATEPHAJIOB U CHIPhsI IJIs1 UX TIOTyYCHHS

42. ®U3UKOXUMHUS U TEXHOJIOTHS YTIEPOIHBIX HAHOMATEPHUATIOB

43. HanomaTepuaisl 111 HAIPaBJIECHHOTO TPAHCIIOPTA JICKAPCTBEHHBIX BEIIECTB

44. TOKCUKOIOTHS HAHOMATEePUaJIOB U OCHOBBI 0€30MacHOT0 0OpaIIeHus ¢ HUMU

45. MarautHbl€ CBOMCTBa HAHOCTPYKTYPUPOBAHHBIX KOMIO3UIIMOHHBIX MAaTEPHAIIOB

46. OcHOBBI KpUCTAJUIOTpauu B aHATIM3€ HAHOMATEPUAIOB

47. YdeOHas MpaKTHKa: 03HAKOMHTEJIbHAS MPAaKTHUKA

48. [Ipou3BoACTBEHHAS IPAKTHKA: HAYYHO-UCCIIEI0OBATENbCKas paboTa

49. [Ipon3BoACTBEHHAs MMPAKTUKA: TEXHOJIOTUYECKAs TPAKTUKA

50. ITpon3BoaCcTBEHHAs MPAKTUKA: IPEATUIIIIOMHAs IPAKTUKa

51. I[loaroroBka K mpoleIype 3aluThl ¥ 3alIMTa BBITYCKHON KBAIN(DUKAITMOHHON pabOThI

52. IlepeBoa Hay4HO-TEXHUYECKON JTUTEPATYPBI

53. I'paxxnaHcKas 3a1[UTa B YpE3BbIYANHON CUTYaLIMKI

Bxomsamux B OOII mo nanpaBnenuto nmoarotoBku 22.03.01 «MarepuaJjioBeieHue M _TEXHOJOTUU
MAaTEPHAJIOB» PO HIbL «MaTepuajoBeeHe M TEXHOJOIMM __HAHOMATEPHAJIOB M
HAHOCHCTEM», BBITIOJIHEHBI B BUC OTACIBHBIX TOKYMEHTOB, SBIISIIONIUXCS HEOTHEMJIEMOM YacThIO
mauuou OOII.

11 PABOYAS ITPOT'PAMMA BOCIIMTAHUA

Pabouas nporpamma Bocnuranus, Bxoasmas B OOIIl mo Hanpasineruto noarorosku 22.03.01
«MatepuaJjioBeJleHHEe M __TeXHOJOIMU _MaTepuajoBy, Ipopuiab «__MarTepuajoBeleHHEe WM
TEXHOJIOTHH _HAHOMATEDPHAJIOB M _HAHOCHUCTEM», BBINOJHEHA B BUAE OTAEIBHOIO JOKYMEHTA,
SIBIISIFOLIETOCS HEOTheMIIEMOH YacThio manHoi OOII.

12 KAJIEHJIAPHBIN IIJTAH BOCIIUTATEJIbHOM PABOTBI
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Kanenpmapuelii miiaH BocmuTaTenbHOW paboThl, Bxomsdmuid B OOIl mo HampaBieHHIO
noarotoBku  22.03.01  «MartepuajioBeJieHHEe M __TE€XHOJOTHM _ MATEPHAJIOB», TNPOQUIb «
MaTepuajioBeleHUEe W __TEXHOJOTHM _HAHOMATEPHAJIOB M _HAHOCHCTEM), BBINIOJHEH B BHJE
OTAEJIBHOTO IOKYMEHTA, SIBJIAIONIETOCs HeOTheMieMoi yacTbio nanHoit OOII.

o PXTY um. JI.1. MenaeneeBa
JIOKYMEHT HOJIIUCAH IIPOCTOM
DJIEKTPOHHOM 110 JITMCBIO
G Bnagnenen: Komnaprnuyxas Enena AHa111o,7beeI169
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