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1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHas mnpogdeccnoHabHAsA o0pa3oBaTejbHAs NpPOrpaMMa BbICLIEr0
o0pa3oBaHus — IPOrpaMMa MOArOTOBKH 0aKaJaBpoOB (Jajiee — mporpaMmma 0akajiaBpuara,
OOIl oOakanaBpmara), peanuzyemass (enepasbHbIM TOCYJAapPCTBEHHBIM  OIOJKETHBIM
0o0pa3zoBaTeNIbHBIM  YYPEXKJICHHEM  BbIcmiero  oOpaszoBanusi  «Poccuiickuii  XUMHKO-
TexHojorudyeckuii ynupepcuter umenu .M. MenneneeBa» B COOTBETCTBUM C (hefepaibHbIM
rocy/lapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BbICUIET0 00pa3zoBaHusi — OakajgaBpHar IO
HanpasieHnto noarotoBku 18.03.01 Xwumwuyeckasi TeXHOJOrusi, npodpmwib «XuMuuyeckas
TEXHOJIOTUsl MATEpPHaJI0B W NPUOOPOB JJIEKTPOHHOW TEXHUKH W HAHOIJIEKTPOHUKH,
MpesCTaBIseT co00M KOMILJIEKC OCHOBHBIX XapaKTEPUCTUK OOpa30BaHUS U OpPraHU3alOHHO-
MeJarornyeckux YCJIOBUM, KOTOPHIM MpEACTaBlieH B BUAE Y4EOHOIro IUIaHA, KaJeHIapHOIo
yaeOHoro rpaduka, pabouux mporpamm AUCHUIUIHH (MOIYJIEH), OEHOYHBIX U METOIUYCCKUX
MaTepuaoB, padoueill mporpaMMbl BOCIIUTaHUS, KAJIEHJAPHOIO IJIaHA BOCIUTATEIbHON paboThI,
dbopm aTTecTamuu.

1.2 HopmaTuBHbBIe JOKYMEHTHI 1Jisi pPa3pa0oTKH NporpaMmbl OakajaBpuaTa 1o
HANPAaBJIEHUIO OATOTOBKHU COCTABJISIOT:

- ®enepanbhblil 3aK0oH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
denepauuny;

— [Ipukaz MwunoOpHayku Poccum ot 07.08.2020 r. Ne 922 «O06 yrBepkaeHuu
(dbeneparbHOTO TOCYIAPCTBEHHOTO O0pa30BaTENbHOTO CTAHAApPTa BBICHIETO O0Opa3oBaHUS —
OakanaBpuaTr 1o HampaBiaeHuio noarotoBku 18.03.01 Xumuueckas TexHoJorusi (namee —
®I'OC BO — 6akanaBpuar o HanpasieHnio moarotoBky 18.03.01 Xumuyeckas TeXHOJIOTHS);

— [Ipukaz MunoOpnayku Poccum ot 05.04.2017 Ne 301 «OO6 yrBepxkaeHUn
[lopsinka ~ opraHu3anuu M OCYUIECTBJIEHHS  0Opa30oBaTENbHOM  JEATENBHOCTH IO
oOpa3oBaTelIbHBIM IpPOrpaMMaM BBICIIEr0 00pa3oBaHuMs — MporpamMmam OakajiaBpuara,
[porpaMMam CIieuaIuTeTa, IporpaMmmMmaM MarucTpaTypb».

- [Ipodeccuonanbubiii  crangapt 26.017 «Chneuuanuct 1o MOATOTOBKE U
AKCIUTyaTaluu Hay4YHO-ITPOMBIIIIJIEHHOTO 000py/I0BaHUS JUISt MOJIy4EHUS
HaHOCTPYKTYpUPOBaHHBIX PVD-1okpeITHi1», YTBEpKIAEHHBIN NTpUKa3oM MuHKCTEpCTBA TpyAa U
couuanpHoOM 3amuThl Poccuiickoit @enepanun ot 29 aBrycra 2017 r. Ne 644H;

- [Tpodeccnonanpubiii ctangapt 29.002 «CrienuanucT TEXHUYECKOT0 00eCTIeueHUs
TEXHOJIOTHYECKHX IPOLECCOB MMPOU3BOJICTBA MPUOOPOB KBAHTOBOW AIIEKTPOHUKU U (DOTOHUKUY,
YTBEPKACHHBIM NpUKa3oM MUHUCTEPCTBA Tpyla M COLMAIBHOM 3amMThl Poccuiickoin
Oenepauyn 0T 7 ceHTs0ps 2015 r. Ne 598H;

— [Ipodeccnonanpuseiii cranmapt 40.037 «Crnenuanuct mo pazpaboTKe TEXHOJIOTHH
MIPOM3BOJICTBa IPUOOPOB KBAHTOBOM 3IEKTPOHUKU U (POTOHUKW», YTBEPKAECHHBIN IPUKA30M
MunuctepcTBa Tpyna u counanbHoi 3amuThl Poccuiickoit ®enepaunn ot 10 uronsa 2014 roga
Ne 446m.

— Ilpuka3 MunucrepcrBa oOpazoBanust u Hayku PD ot 23.08.2017 Ne 816 «OO0
yrBepxkaeHun Ilopsiaka nmpuMeHeHHs] OpraHu3alysIMH, OCYHIECTBIISIIOIIMMU 00pa30BaTEIbHYIO
NESITeIbHOCTh, 3JEKTPOHHOTO O0ydeHUs, AMCTAaHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH MHpuU
peaninzanuu  0oOpa3oBaTENbHBIX MporpaMm» [DJeKTpoHHBIM pecypc]. Pexum gocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nata o6pamenus: 15.04.2021).

— Ilpuka3 MuHucrtepcTBa Hayku M Bbiciero oOpaszoBanusi Poccuiickoit ®exneparum,
MunuctepctBa mnpocsemienusi Poccuiickoit ®enepaunu ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKOW TOJrOTOBKE OOydarommxcs» [DneKTpoHHbIM pecypc]. Pexum moctyma:
http://pravo.gov.ru/proxy/ips/?docbody=&link id=0&nd=102850569 &intelsearch=&firstDoc=1/
(mara ob6pamenus: 15.04.2021);

— [lonoxenne 06 opraHu3anuu ¥ UCIHOJIb30BAHUHM JJIEKTPOHHOTO OOyuYeHus H
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JMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH MPH peau3aiuil 00pa3oBaTeIbHBIX MPOTpaMM
B (enepasibHOM TrOCyIapCTBEHHOM OFO/DKETHOM 0O0Opa30BaTENIbHOM YUPEKACHUU BBICIIETO
oOpazoBanus «Poccuiickuil XMuMHKO-TeXHOIOrnueckuil yuusepcutet umenu .M. Menneneenay,
npuHsATtoe pemenneM YyeHoro coseta PXTY wum. .M. Menneneea or 27 mapra 2020 r.,
npotokos Ne 9, BBeneHHoe B jelcTBue mnpukazoM pekropa PXTY um. .M. Menneneena
or27mapra 2020 r. Ne 29 OJ [DnexrtponHbli pecypc]. Pexum nmocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EOIDOT _2.pdf naTa
oOpatuenus: 15.04.2021);

- [TonoxeHnne o NPaKTHUUECKON MOArOTOBKE oOOyyarommxcs B (QenepalbHOM
TOCyJapCTBEHHOM  OIO/DKETHOM 00pa30BaTENbHOM  YYPEKICHHH BBICHIETO OOpa3OBaHHS
«Poccuiicknii XMMUKO-TEXHOJOTHYeCKHi yHuBepcuteT umenu .M. MenneneeBa», npuHsTOE
pemenueM Yuenoro coeta PXTY wum. JI.U. MengeneeBa ot 25.11.2020, mpotoxon Ne 4,
BBeJICHO B JieiicTBue npuka3zoM pekropa PXTY um. J.U. Menneneesa ot 26.11.2020 Ne 117 O]
[DnexTpoHHBIH pecypc]. Pexum JOCTyma:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie prakt podgotovka 2.pdf
nara obpamenus: 15.04.2021).

[Ipy OCBOGHMHM IUCHMIUIMH W TPAaKTHK CTYAEHTHl JIOJDKHBI  HCIIOJIh30BaTh
nH(popMalMOHHbIE U HH(OPMALMOHHO-00Pa30BaTEIbHbIE PECYPCHl CIEAYIOIIUX IOPTAJIOB U
CalTOB:

— Cucrema ¢deaepanbHbIX 00pa3oBaTeabHBIX MOpPTaIOB. (CHCTeMa  OTKPBITOTO
obpaszoBanusi. Koncamruaroseiii mneatp MOC OO P® [Dnekrponubiii pecypc] — Pexum
noctyna: http:// www.openedu.ru/ (mata obpamenus: 15.04.2021).

— Mudopmarnmonnas cucrema «ExnHoe 0KHO J0CTymna K 00pa30BaTEbHBIM PECypcam.
URL: http://window.edu.ru/ (nata o6pamenus: 15.06.2021).

— @®3IIO: cootBerctBue TpedboBanuaM DPI'OC [Dnextponssiii pecypc] — Pexum
noctyna: http://fepo.i-exam.ru/ (mara o6pamenns: 15.04.2021).

1.3 O0mas xapakTepuCcTHKA IPOrpaMMbl 0akajiaBpuara

Heabo mporpamMmmbl 0akajaaBpuara SBISIETCS CO3JaHME Ul 00YyYarOIIMXCSl YCIOBHM
Ui TIpUOOpETEeHUs] HEOOXOIMMOTO Ul OCYIIECTBICHHS TNPO(EeCCHOHAIBHON esITeTbHOCTH
YPOBHS 3HAHW, YMEHHH, HAaBBIKOB, OIIBITA JESATEIHHOCTH U MOJTOTOBKH K 3aIIUTE BBIITYCKHOM
KBaJIN(DUKALIMOHHOM pabOTHL.

[Tonyyenue oOpa3oBaHus MO 00pPa30BATEIBHONW MPOTPAMME BBICIIETO OOpa30BaHUS —
nporpamme OakanaBpuaTa JOIYCKAaeTCs TOJBKO B 00pa30BaTENbHOW OpraHW3alMd BBICIIETO
00pa3zoBaHus U HAYYHOM OpraHU3aluy (Janee — OpraHu3aIms).

OO6yuenue 1m0 00pa30BaTENBHONW MPOTPaMME BBICHIETO OOpa30BaHUA — TMPOTPaMME
OakanaBpuaTa B 00pa30BaTEIbHOM OpPraHU3allud OCYIIECTBISAECTCS B OYHOUW (opme 0OydeHUsI.
O6beM mnporpammbl OakanaBpuaTa cocrtaBiseT 240 3aueTHBIX eAMHHUIl (Jajee — 3.€.) BHE
3aBHCUMOCTH OT (hOpMBI 0Oy4EHUsI, PUMEHIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, peaTu3allui
nporpamMMmbl OakajgaBpuaTa C HCIIOJIB30BAaHHEM CETEBOM (OPMBI, peamu3ali MpOTPaMMBbI
OakanaBpuaTa 10 UHAMBUAYAJIbHOMY y4€OHOMY ILJIaHY.

Cpoxk nmoiydeHus: 00pa3oBaHus M0 MpoTrpaMMe OakaiaBpuara:

B O4YHOH (hopMe 0OyueHHs, BKIIIOUAsi KAaHUKYIIBI, TIPEIOCTABIIIEMBIC TTOCIIE TTPOXOKICHHS
rocy/lapCTBEHHOW UTOTOBOW aTTECTAallUU, COCTABISIET 4 Toa

[Ipu peanuzanum nporpaMmbl OakanaBpuata OpraHuzanus BIpaBe MPUMEHSTH
AIIEKTPOHHOE 00yYeHNE, TMCTAHIIMOHHBIE 00pPa30BaTEeIbHBIC TEXHOJIOTHH.

Peanmzanus mporpaMMbl GakanaBpuara ¢ MPUMEHEHHEM HCKIFOYUTEIBHO JIEKTPOHHOTO
o0y4eHus1, AUCTAaHIIMOHHBIX 00Pa30BaTELHBIX TEXHOJIOTUH HE JOMYCKASTCS.

OOpazoBarenpHas ACATENBHOCTh IO TporpamMme OakaliaBpuara OCYIIECTBIAECTCS Ha
roCyJlapcTBEHHOM si3bike Poccuiickoit denepanuu, €CiId WHOE HE OMNPEACNICHO JIOKAJIbHBIM
HOPMaTHBHBIM aKTOM OPraHHU3aIINH.



Crpykrypa mnporpammbl OakanaBpuaTta (oOsi3aTesibHas 4YacTh; 4acTh, (GopMupyemas
y4acTHUKaMH 00pa3oBaTeIbHBIX OTHOLICHHH; QaKyabTaTUBhI) — U3 cooTBeTcTBYIOIIEro ®I'OC.

[Iporpamma GakanaBpuara COCTOUT U3 CIAEAYIOMINX OJIOKOB:
bnox 1 "ucuunnaunsl (Moaynu)";

bnoxk 2 "llpaktuxa";

bnoxk 3 "I'ocynapcTBeHHas uToroBast arrectanus'.

CTpykTypa nporpamMmmbl 6aKajaBpuara
(13 cooterctBytomiero ®I'OC)

CrpykTypa nporpamMmsl 6akajiaBpuaTa O6beM mporpaMMbl 6akanaBpuaTa
B 3a4€THBIX €IMHUIIAX
biok 1 JlucuuminHel (MOLYIIN) He MeHee 180
biok 2 IIpakTuka He MeHee 15
bnoxk 3 ['ocynapcTBeHHast NTOTOBAsI ATTECTALMS HE MeHee 6
O6bem porpamMmel OakaiaBpuata 240

[Iporpamma OakanaBpuara JOJDKHA OOECIEYMBATH pEATU3AUI0 JUCIUIUIHH (MOTyJIeH)
no ¢unocopuun, ucropun (ucropun Poccuun, BceoOuiel HCTOpUHM), MHOCTPAHHOMY SI3BIKY,
0€30MMacHOCTH KU3HEAEATENIbHOCTH B paMKkax bioka 1 "luciuruinnel (Moaynn)".

[Iporpamma OakanaBpuara JOJDKHA OOECHEYMBATH PEATH3ALMIO JUCIHUILUINH (MOIYJICH)
10 PU3NYECKON KYJIbTYPE U CIOPTY:

B 00beMe He MeHee 2 3.e. B pamkax biioka 1 "lucuumiunst (Mogynu)";

B 00beMe HEe MeHee 328 akaJeMUYECKUX YacOB, KOTOPBIC SBIISIOTCS 00sS3aTEIILHBIMU IS
OCBOEHUS, HE MEPEBOAATCS B 3.€. M HE BKJIIOYAIOTCA B 00bEM MporpaMMbl OakajaBpuara, B
paMKax 3J€KTUBHBIX JUCHMIUIMH (MOIYJel) B O4HOM opme 00yUueHUs.

JucuumiuHel (MOIyaM) MO (U3NYECKOM KYIbTYpE U CIHOPTY pealu3yroTCsl B MOPSJIKE,
ycranoBiaeHHoM Opranuzanueid. s mui ¢ OB3 opranmsanius yctaHaBIMBaeT 0COOBIN MOPSIA0K
OCBOEHHUS TUCUUIUIMH (MOJyJeil) no (pU3n4ecKol KyJIbType U CIOPTY C YYETOM COCTOSIHUS UX
3nopoBbs (https://www.muctr.ru/sveden/ovz/).

B biok 2 "IIpaktuka" BXoIsaT yueOHast U MPOU3BOJICTBEHHAs MPAKTUKU (Jajiee BMECTE -
MIPaKTUKN).

Tunel yueOHON MPaKTUKU:

® O03HAKOMMTEJbHAs MPAKTUKA,
® TEXHOJIOTHYecKas (IPOEKTHO-TEXHOJIOTMUECKas ) IPAaKTHKa,
e OKCIUTyaTallMOHHAs IPAKTHKA;
® Hay4HO-HCCIIeJJOBaTelibcKas paboTa (MOJydeHHE NEpPBUYHBIX HABBIKOB HAy4YHO-
HCCIIEI0BATENILCKOU padoThI).
Turbl IPOU3BOACTBEHHOM MPAKTUKHU:
® TEeXHOJIOTHYecKas (IPOEKTHO-TEXHOJIOTHUECKas) IPAaKTHKa,
e OKCIUTyaTallMOHHAs IPAKTHKA;
® Hay4HO-HCCIIeJJOBaTeNbCcKas paboTa.

Opranu3zanus:

e BBIOMpAET OJUH UM HECKOJIBKO TUIIOB YU€OHOW MPAKTUKU U OJIUH WIIH HECKOJIBKO
TUIOB TMPOU3BOJCTBEHHOM MNPAKTUKU W3 MEPEeyHs, YKa3aHHOTO B IyHKTe 2.4
dI'OC BO;

e BIpaBe BbIOpaTh OJAMH WJIM HECKOJBKO THUIIOB Y4E€OHOW NPAaKTUKU U (WJIH)
IIPOM3BOJICTBEHHOM NpakTuku u3 pekomenayembix [IOOII (ipu Hanuuun);

® BIpaBe YCTAaHOBUTh JONOJHUTENbHbIM TUN (TUOBI) YyuyeOHOM u  (WUJIH)
IIPOU3BOICTBEHHOM ITPAKTHK;

® YCTaHaBJIMBAET 00bEMbI IPAKTUK KAXKJIOTO THIIA.




B buiok 3 "T'ocynapcTBeHHas UTOroBas aTTectauus” BXOAAT:

e T[IOJrOTOBKA K CAaye M cllaya rocylapCTBEHHOro sk3ameHa (ecnu OpraHuzanus
BKJIIOUMJIAa TOCYJApCTBEHHBIN 3K3aMEH B COCTaB TOCYJapCTBEHHON HTOrOBOM
aTTECTaIlUN);

e [IOJrOTOBKAa K HPOLEAYPE 3alUThl W 3alIMTa BBIMYCKHON KBaTU(UKALUOHHON
paboTEHL.

I[Ipu pa3paboTke mporpammbel OakaiaBpuara oOOyJaromMcs  oOecredrnBaeTcs
BO3MOXHOCTb OCBOEHMSI JIEKTUBHBIX JUCHUIUIMH (MOIynel) u (akyJbTaTUBHBIX TUCIUIUIMH
(Moymeit).

@dakynpTaTUBHBIE TUCLUIUIMHBI (MOAYJIHM) HE BKIIOYAIOTCS B OOBEM IPOrpaMMbI
OakanaBpuara.

B pamkax mporpamMmbl OakaiaBpuaTa BBIAEISIOTCS oOs3aTenbHass 4acTb M 4acTh,
(bopMupyemasi yuacTHUKaMu 00pa30BaTeNIbHbIX OTHOIIEHUH.

K o6s3arenbHOl yacTu nporpamMmbl OakaiaBpuaTa OTHOCSTCS AUCLUUIUIMHBI (MOIYIH) U
MpaKkTUKH, obecrneunBaronme ¢GopMHUpOBaHHE  OOMIETPO(HECCHOHATBFHBIX  KOMIICTCHITUH,
onpeznenseMbix @I'OC BO.

B o0s3aTenbHyto 4acTh IporpaMMbl OakajaBpuaTa BKIIOYAIOTCS, B TOM YHUCIIE:

JUCUMILIMHBL (MOJIYJIN),

JUCUMIUIMHBL (MOIYNH) MO (U3NYECKOM KyJIbType U CIOPTY, peaJu3yeMble B paMKax
bnoxka 1 "lucuumniaunsl (Mogymnu)".

JucuumiuHel (MOIY/IM) U MPaKTUKU, obecrieunBarone GopMIUpoBaHUE YHUBEPCAIbHbIX
koMmrereHiuii, omnpenensembix ®I'OC BO, a Ttaxke mnpodeccuoHaNbHBIX KOMIIETEHIUH,
onpezenseMblx OpraHuzanueidl caMOCTOSATENbHO, MOTYT BKIJIIOUAThCS B 00SI3aTENIbHYIO 4YacTh
nporpaMMbl OakanaBpuara U (WIM) B 4acTb, POPMHUPYEMYIO yJaCTHHUKAMHU 0Opa30BaTEIbHBIX
OTHOILIEHHUH.

O6beM 00s3aTenbHOM yacTu 6e3 ydera o0beMa rocyJapCTBEHHON MTOTOBOM aTTecTaluu
JIOJIKEH COCTaBJISATh HEe MeHee 60 MmpoleHToB 00111ero 0o6beMa mporpaMmel OakagaBpHara.

Opranuzanys J0JKHA NPeNoCTaBiaATh UHBaMAaM U aunaMm ¢ OB3 (o ux 3asBieHuo)
BO3MOXKHOCTh OOydYeHHsI MO TMporpamMMme OakajaBpuara, YYUTHIBAIONIEH OCOOCHHOCTH WX
MCUX0(U3UUECKOTO Pa3BUTHUSI, HWHIWBHUIYalIbHBIX BO3MOXHOCTEH M TNpU HEOOXOAUMOCTH
ofecrieunBaroiel KOPPEKLHI0 HapyIICHUH pa3BUTUS U COLMAJIBHYIO aJalTalli0 yKa3aHHBIX
T

Peanuszanus yactu (yacreil) nmporpaMmbl OakajgaBpuara U MPOBEIEHUE FOCYAapCTBEHHOM
UTOTOBOM aTTECTallMM, B paMKax KOTOPOH (KOTOpBIX) 10 OOYy4aroIIMXCs JAOBOJSATCS CBEACHUS
OTPAHWYEHHOTO JIOCTyNa W (WiM) B YYEOHBIX IIEJSIX MCIOJIB3YIOTCS CEKPETHBIE 00pasiibl
BOOPYKEHUS, BOCHHON TEXHUKHU, UX KOMILJIEKTYIOIIHNE U3/IEIHs, HE JOMYCKAeTCs C IPUMEHEHUEM
AJIEKTPOHHOTO 00Y4€HUs, JUCTAHIUOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

1.4 TpeGoBaHus K MocTyNnarIEeMy

TpeboBaHus K IOCTYMAIOUIEMY OIpPENENAOTCA (eaepaabHbIM 3aKOHOAATEILCTBOM B
obnactu oOpas3oBanusi, B ToM uucie [lopsnkom mpuema Ha oOydeHue MO 00pa30BATEIbHBIM
mporpaMmaM BBICHIETO 00pa3oBaHHMsS — IporpaMMmaM OakajdaBpuaTa Ha COOTBETCTBYIOIIHUA
y4eOHBI ro.

2 XAPAKTEPUCTUKA TPO®ECCHOHAJIbHOM JESATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBLHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 Ob6nacte mnpodeccHoOHATBHON AesATeNbHOCTH ©  cdepa mpodecCHOoHAITBHON
NEeSTETHFHOCTH BBIMYCKHUKOB, ocBouBIINX OOII 6akanaBpuaTa, BKIIFOYACT:

XUMHYECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOJCTBO (B cdepax: MPOU3BOACTBA
HCOPraHMYCCKUX BECIICCTB; NPOU3BOACTBA IHPOAYKTOB OCHOBHOI'O M TOHKOI'O OPraHUYCCKOro
CHHTE3a; IPOM3BOJICTBA MPOJYKTOB TepepaboTKM HepTH, raza © TBEPJAOTO TOILIUBA;
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IIPOM3BOJICTBA MOJIMMEPHBIX MAaTEpUANIOB, JaKOB M KPAacoK; MPOU3BOACTBA 3HEPTrOHACHIIIEHHbBIX
MaTepuaoB; MPOU3BOJACTBA JIEKAPCTBEHHBIX IMPENapaToB; MPOMU3BOJACTBA CTPOUTEIBHBIX
MaTepuagoB,  CTEKIa,  CTEKJIOKPUCTAJUIMYECKUX  MaTepuanoB,  (QYHKIMOHAJIbHOM U
KOHCTPYKLIMOHHOW KEPaMUKH Pa3IMYHOTO HA3HAYECHUS; IPOU3BOACTBA XUMUYECKUX HCTOUHUKOB
TOKa; MPOU3BOJACTBA  3ALUTHO-IACKOPATHUBHBIX  IOKPBITUM; TMPOM3BOJACTBA  DJIEMEHTOB
AJIEKTPOHHOW amnmapaTypbl ¥ MOHOKPUCTAILJIOB; MPOU3BOJICTBA KOMIIO3UIIMOHHBIX MaTE€pHAJIOB U
HAaHOKOMIIO3UTOB, HAHOBOJIOKHUCTBIX, HAHOCTPYKTYPUPOBAHHBIX U HAHOMATEPHAJIOB Pa3IMYHON
XUMHUYECKON IIPUPOJIbl; MPOU3BOJACTBA PEAKHUX U PEAKO3EMEIbHBIX 3JIEMEHTOB);

40 CxBo3Hble BUIbI MpOo(deccuoHaIbHON AEATENbHOCTH B MPOMBIILIEHHOCTH (B cdepe
OpraHu3aluyi U MPOBEACHUS HAyYHO-UCCIIEI0BATEIbCKUX U OIBITHO-KOHCTPYKTOPCKHUX paldoT B
00JacTH XMMUYECKOTO U XUMHUKO-TEXHOJIOTUYECKOTO MPOU3BOICTBA).

2.2 Tunsl 3a1a4 ¥ 3a7a4u NPOPECCUOHANBHON JESTENbHOCTH, K KOTOPBIM TOTOBSITCS
BBIITYCKHUKH B paMkax ocBoeHus OOII 6axanaBpuara:

- HAy4HO-MCCIIEOBATEIbCKUE;

- TEXHOJIOTUYECKUE.

2.3 OObektamu MPOGECCHOHATHPHOU JEATEIHHOCTA BBITYCKHUKOB, OcBouBIINX OOII

OakanaBpuaTa, Wik 00J1aCThIO (00IaCTIMU) 3HAHUS SBJISIIOTCS:

® XUMUYECKHE BEIIECTBA M CBIPEBbIE MaTepHUajbl JJs IMPOMBIIUIEHHOTO IPOU3BOJICTBA
XUMUYECKOH ITPOTYKLINH;

® METOJIbl ¥ IPUOOPHI OIIPEIEIIEHUS COCTaBa U CBOMCTB BEILIECTB U MaTEPUaJIOB;

e o0OpynoBaHUE, TEXHOJOIMYECKHE MPOLECChl M MPOMBIIIJICHHbBIE CHCTEMbl IOJYy-UYEHUS
BEIIECTB, MaTEepHallOB, W3JEIHI, a TaKKe METOJbl U CpPEACTBA JUArHOCTUKU U KOHTPOJIS
TEXHUYECKOTO COCTOSIHUS TEXHOJOTHYECKOTO O0OpYyIOBaHMs, CPEICTBAa aBTOMATHU3AlMHU U
yIpaBJIEHUS TEXHOJIOTMYECKUMHU MpPOLECCaMH, METOJbl U CPEJCTBAa OLIEHKH COCTOSIHUSA
OKpPY’KaIoIllel CpeJbl U 3alllUThI €€ OT BIUSHUS IPOMBILIIEHHOTO IPOU3BOCTBA.

3 CTPYKTYPA ITIPOI'PAMMbI BAKAJIABPUATA

Conepxkanrie W opraHuzanus oOpazoBareinbHOTO Tiporecca mpu peanusanuu OOIT
BBICIIIETO 00pa3oBaHusi — OakanaBpuaT mo HampasieHuio moAroToBku 18.03.01 Xumunueckas
TeXHOJIOTUSl PErJaMeHTHPYETCS:

—y4eOHBIM TUJIAaHOM;

—KaJeH/IapHbIM y4eOHbIM I'paduKoM;

—pabounMu nporpaMMaMu AUCHHUILIINH (MOayel);

—pabourMHU IporpaMMaMu IPAKTHK;

—I[IPOrpaMMOM rOCYTapCTBEHHONW UTOTOBOM aTTECTallUu;

—(hOoH1aMU OLIECHOYHBIX CPEJICTB;

—METOJIMYECKUMH YKa3aHUsIMU 110 cooTBeTcTBYIoIEeH OOII;

—paboueit mporpaMmMoil BOCIIUTaHUS;

—KaJeH/IapHbIM IIJJAHOM BOCIUTATEIbHON PaOOTBHI.

3.1 YueOHbIii nJ1aH

VYueOnpii mman OOIl OGakamaBpuata BKIIIOYACT MEpPEeYeHb IUCHMILIMH (MOJyJeil),
IIPAKTUK, aTTECTAMOHHBIX MCHBITAHUM NPOMEKYTOUYHOM U TOCYAAPCTBEHHOM HWTOTOBOM
aTTecTaluu OOyJaromuXcs, IPYyruxX BUJOB y4yeOHOW AESTEIbHOCTU C yKa3aHHEM HX o0beMa B
3aUeTHBIX €JUHMIAX, IIOCIEJOBATEIbHOCTY M paclpeieseHuss 10 mnepuojaMm oOydeHus;
BbIEIISIETCS 00bEM KOHTAKTHON paboThl 0Oyyaromuxcs ¢ npemnojaBaTesneM (1Mo BuaaM yueOHbIX
3aHSATUIM) M CaMOCTOSTEIbHOM pPabOThl OOYYAIOIIMXCS B aKaJeMHUYECKUX (aCTPOHOMUYECKHUX)
yacax. i1 KaXKJ0M NUCUUIUIMHBI (MOMYJIs) U NMPAKTUKU yKa3zbIBaeTcs (opMa MpOMEKYTOUHON
aTTECTAI[UU OOYJArOIINXCS.



VY4eOHblii M1aH NPECTABIECH B IPUIIOKEHUU.

3.2 Kanenaapublii yueOHbIi rpaguk

ITocnenoBaTenbHOCTh peaaM3alliy MpOrpaMMbl OakajlaBpuara IO roJaM M CeMecTpaM
(BkIrO4asi TeopeTuyeckoe OOydeHHe, NPAKTHKH, MPOMEXKYTOUYHbIE U TOCYIApCTBEHHYIO
UTOTOBYIO aTTECTAllMM, KAHUKYJIbl) IPUBOIUTCS B KaJICHJAPHOM y4eOHOM rpaduke.

Kanennaphsiii yueOHbI Ipaduk npeacTaBieH B IPUIOKEHUU.

3.3 Paboune nmporpamMMbl JUCUMILIMH (MOTYJIei)
B OOIl O6akanaBpuata B MPWIOKEHUM NPEJICTABIECHbI Bce padouue IporpaMMbl
JTUCITUTIINH (MOTyJIeH).

3.4 Paboune nporpaMMsbl PaKTHK

OOII 6akanaBpuaTa npeaycMaTpUBaeT JTOCTaTOYHBIN i1 (pOpMHUpPOBAHUS, 3aKpPEIICHUS
U pa3BUTHS MPAKTUYECKUX HABBIKOB M KOMIIETEHLUH 00beM npakTuku. [IpakTruka npeacrabisier
co0o0il BUJ y4uyeOHBIX 3aHATUN, HEMOCPEJCTBEHHO OPHEHTHPOBAHHBIX Ha MpO(deccHOHATbHO-
MIPaKTUYECKYI0 MOJArOTOBKY oOyuwatoniuxcs. IlpakTuka 3akperuiser 3HaHUS W YMEHWS,
npuobperaeMple  OO0YYarOIIMMMCS B pE3yJbTaT€ OCBOCHMUSI TEOPETUYECKUX  KYpPCOB,
BbIpa0aThIBa€T MPAKTHUUECKWE HAaBBIKMU U CIOCOOCTBYET KOMIUIEKCHOMY (HOPMHPOBAHUIO
YHHUBEPCAJIbHBIX, 001IeNpOo(hecCHOHATBHBIX, TPO(ECCHOHATBHBIX KOMIETEHIINN 00yJaronmxcs.
[TporpamMmbl TPaKTUK MPUBEACHBI B IPUIIOKCHUH.

[Tpu peanmmzanuu OOII GakanaBpuarta mpeaycCMaTpUBAIOTCS CIEAYIONINE BUJIBI TIPAKTHK:

—y4yebOHasl;

—IIPOU3BOJICTBEHHASI.

3.4.1 YyeOHasa npakTuKa

Tun npakTUKU: 03HAKOMUTEIIbHASL.

3ajayeil MpPakTUKH SBJISETCS MOJIyY€HUE MEPBUYHBIX NMPO(GECCHOHAIBHBIX YMEHUH U
HaBbIKOB, B TOM YHCJ€ TNEPBUYHBIX YMEHUH U HABBIKOB HAyYHO-UCCIIEI0BATEIIbCKON
nesirenpHocTH. IlpakTuka ocymectsiusiercss B OBPABOBATEJIBHOUM OPIAHU3ALIMU na
Kadenpe xumMum u TEXHOJOTMM KpUCTANIOB. PYKOBOJACTBO MNPAaKTUKOW OCYIIECTBISET
npenojaBatens Kadenpbl XUMUM M TEXHOJOTMM KPUCTAIOB, TEXHUYECKYIO MMOIJIEPKKY
OCYILIECTBIISIOT HHKEHEPHO-TEXHUUECKUN MTEPCOHAII [0 y4eOHOMY IIPOLIECCY.

3.4.2 [Ipon3BoACTBeHHAs] IPAKTUHKA

Tun npakTUKK: TeXHOJOrn4yeckas (MPOEKTHO-TEXHOJIOTUYECKas).

3anayeil MPakTUKK SBJISETCS MPAKTUYECKOE 3aKPEIUICHUE U YriayOJIeHHE MOJTY4YE€HHBIX B
YHUBEPCUTETE 3HAHUW IO  BOIPOCAM  MWCIIOJB30BaHUS  BBIYUCIUTEIBHOW  TEXHHUKH,
MH(OPMALIMOHHBIX TEXHOJIOTUI U CUCTEM, IPUMEHSEMBIX HAa IPEIIPUITUIX U B OpraHU3aLUsX,
M3Y4YE€HHE MAaTeMaTU4YeCKOro, MPOrpaMMHOTIO, allapaTHOTO0 M MH(POPMALMOHHOTO o0ecnedeHus
YOPABJISIOMMX CHUCTEM pA3JIMYHOTO YPOBHS W HA3HAYEHUS, A TaKXKE IOJyYEHUE OIbITa
npodeCCHOHANBHON  NIeATETLHOCTH, NPHOOpPETeHHE OoOydaeMbIM OIbITA B HCCICIOBAHUH
aKTyaJlbHOMN MIPUKIIATHON POOIIEMBI. [IpakTuka OCYILIECTBIISACTCS B PXTY
uM. /.. MennieneeBa u (Uiau) Ha MNPEANPUATUSX, C KOTOPHIMH 3aKJIIOUYEHbI JOTOBOPHI O
MIPAKTHUYECKOU MOArOTOBKE.

[IpakTka HPOBOAUTCS B OJHOM W3 MOJpPA3/EiICHUM Ha3BaHHBIX NPEINPUATHNA WIH
OpraHu3aiyii, B 4UCIO KOTOPHIX MOTYT BXOJHUTH: OTAENbl MH(DOPMALMOHHBIX TEXHOJOTHMH WU
nnopmaruzamnuu; T-texnonoruit; apromaruzanuu;, otaeiasl ACYII u ACY TII; unxxenepHbie
LHEHTpbl HHGOPMALMOHHBIX TEXHOJOTHH; BBIYMCIUTENbHBIE U HAy4YHO-HCCIIEIOBATEIbCKUE
LEHTPBI.



3.4.3 HayuHo-uccjenoBaTebCKas padora

Tun npakTUKU: HaydHO-HUCCIIE0BaTeNbCcKas padboTa.

3ajayeil Hay4yHO-MCCIEIOBATEIbCKOM pabOThl SBISETCS M3YyYEHHE KOHKPETHOTO
IIPOM3BOJICTBEHHOI0 Ipoliecca [0 pe3ylibTaTaM BbIOpaHHOrO 0OBEKTa JUId Hay4yHO-
HCCIIEIOBATENIbCKON MITU MTPOEKTHOM JESATENIbHOCTH; U3yYEHHE CUCTEMbI YIIPABIICHUS KaU€CTBOM
MPOJIYKIIMH, TEXHUKO-3KOHOMUYECKUX MOKa3aTeleil, MeponpusITUi N0 TEXHUKE O€301IaCHOCTH U
OXpaHE OKPYKAIIIEH Cpelbl; NMPHOOpPETeHHE HEOOXOAMMBIX MPAKTUUYECKHX HABBIKOB IS
BBITIOJTHEHHUST BBIMYCKHOW KBaln(uKannoHHON paboTel. Hayuno-uccnenoBarenbckass pabota
ocymectBisiercss B OPTAHU3ALIUUN na Kadenpe xumuu u TEXHOJIOTMM KPUCTANIOB W/WIK B
OJIHOM U3 TMOJApA3JENCHUN TMPEANpUsATHS, OpraHu3aluif, ¢ KOTOPbIMH  3aKIIOYECHBI
COOTBETCTBYIOILIME JJOTOBOPHI O MPAKTUUYECKON MOJrOTOBKE, B YUCIO KOTOPBIX MOT'YT BXOJUTH:
OT/eNbl MHPOPMAIIMOHHBIX TeXHOJOTUN B uHbopmaTuzanuu; [T-TexHomoruii; aBToMaTH3aIuu;
ornenst ACYII u ACY TII; uHXeHepHble LEHTPbl HHPOPMALMOHHBIX TEXHOJIOTHIA;
BBIYHMCIIUTENbHbIE U HAYYHO-UCCIIEI0BATENbCKUE LIEHTPBI.

3.4.4 IlpenauiioMHasi NPaAKTHKA

Tun npakTUKY: NpeIUIIIOMHAs TPaKTHKA.

3anayeil MPakTUKK SBJISETCS MaKCUMalIbHOE MPHUOIMKEHNE K BBINOJHEHUIO BBITYCKHOM
KBaJIN(DUKALIMOHHOM paboThl, T.€. MOJAPOOHOE 3HAKOMCTBO C O0OBEKTOM HMH(OpPMAaTU3aLUHU, €rO0
O0COOEHHOCTSIMH, Y3KUMHU MECTaMHU M HEAOCTaTKaMHu paboThl; cOOp HE0OX0AUMON HHpopMaluH,
KoTopass 3areM OyAeT HCIOJIb30BaHa IPU PELICHUHM MPaKTUYECKOW HWH)KEHEPHOW 3a/lauH.
[Ipaktuka ocymectBisercs B PXTY wum. JI.U. MenneneeBa u (wiM) Ha MNOPEANPUSATHSX, C
KOTOPBIMH 3aKJIFOUEHBI JIOTOBOPHI O MPAKTHUECKON MOrOTOBKE.

[IpakTka HPOBOAUTCS B OJHOM W3 MOJpPA3/AEiICHUN HAa3BaHHBIX MNPEANPUATHNH WIH
OpraHu3anyii, B 4UCIO KOTOPBIX MOTYT BXOJHUTh: OTAENbl WH()POPMALMOHHBIX TEXHOJIOTMH U
nnopmartuzamuu; [T-texnonoruit; apTomaruzanuu; otaeiasl ACYII u ACY TII; unxenepHbie
LHEHTPbl MH(GOPMALMOHHBIX TEXHOJOIHH; BBIYMCIUTENbHbBIE U Hay4YHO-HCCIIEIOBATEIbCKUE
LEHTPbI

Bei6op MecT mpoxokaeHus MNpakTUK JUIsl JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBbsSI MPOU3BOJAUTCA C YYETOM COCTOSIHHMS 3[0pOBbS OOydaroImIMUXCsl U TPEOOBAHUAMH IIO
JOCTYITHOCTH.

3.5 Ilporpamma rocyaapcrBeHHoi utorosoii arrecrauuu (I'MA)

[IporpamMmma rocynapCTBEHHOW HTOTOBOM aTTecTamuu sBisieTcs: mpuioxenueM kK OOIL
OakanaBpuara.

B rocynapcTBeHHYI0 UTOTOBYIO aTTECTALlMIO BXOAST IMOJArOTOBKA K MPOLIETYpPE 3alUThI U
3allMTa BBIITYCKHOM KBaTU(PUKAUOHHON pabOThI.

3.6 ®oup oueHouHbIx cpeacts (POC)

®OC coznmaercas B cootrBerctBUU ¢ TpeboBanusmu PI'OC BO mns arrecramum
oOyJaromuxcss Ha COOTBETCTBHE WX YUEOHBIX JOCTH)KCHHH TIOATAIHBIM TpeOOBaHUSIM
cootBercTByomeir OOIl OakanaBpuara Juis NPOBEAEHUS TEKYLIEro OICHUBAHMS, a TaKke
MPOMEXYTOUHOM aTTecTaruu oOydaronuxcs. DOC sBISIETCS COCTAaBHOW 4YacThIO HOPMATHBHO-
METOAUYECKOr0 00€eCIeYeHHs] CHUCTEeMbl OLIEHKH KauyecTBa ocBoeHUs oOywaromumucs OOII,
BxoauT B coctaB OOII 6akanaBpuara.

@®OC — KOMIUIEKT METOJANYECKUX MaTepUAIIOB, HOPMHPYIOUINX TPOIIETYPhl OIEHUBAHUS
pe3yiabTaToB  OOy4eHHWs, T.e. YCTAHOBIICHUS  COOTBETCTBHA  y4YEOHBIX  JOCTHMIKCHUUN
3alUIAaHUPOBAHHBIM pe3yibTaTaM oOyueHuss W TpedoBanusMm OOIl OGakanaBpmarta, padboumx
MPOrpaMM JUCIHUIUIMH (MOYJeH) U MPaKTHUK.

®OC chopmupoBaH Ha OCHOBE KITFOUYEBBIX MPUHIIAIIOB OICHUBAHHUS:

— BAJIUAHOCTH: OOBEKTHI OIEHKH JOJDKHBI COOTBETCTBOBATH IOCTABJICHHBIM IEIISIM
00y4eHUS;



— HaIeKHOCTH: WCIIOJBb30BaHUE EAMHOOOPA3HBIX CTAaHIAPTOB W KPUTEPHEB JUIS
OILICHUBAHMUS JIOCTHKCHHUM;

— OOBEKTMBHOCTH: pa3Hble OOydalommMecs OJDKHBI HMETh pPaBHBIE BO3MOXKHOCTH
TOOUTHCS ycrexa.

®OC no nucuumivHaM, npaktukam, [ MA npuBeseHbs! B IPUIOKEHUU.

WHBanuaaM u JMaM ¢ OrpaHuYeHHBIMU BO3MOKHOCTSIMH 3/I0pOBBS (IO UX 3asBJICHHUIO)
npenocTaBisieTcs BO3MOKHOCTh oOyueHus mo OOII OakanaBpuara, yduThIBaroIed 0COOEHHOCTH
UX TICUXO(M3UYECKOTO pPa3BHUTHUS, WHAWBHIYAILHBIX BO3MOXKHOCTEH M, MPH HEOOXOIMMOCTH,
o0ecrieunBaromIell KOPPEKIUIO HAPYIICHUA Pa3BUTHS U COIHAIBHYIO aJIalTAIUIO.

3.7. PaGoyasi nporpaMmMa BOCIIUTAHUA

Pabouass mporpamma BocnuTaHus, pazpaboTaHHas W YTBEp)KIEHHas 00pa30BaTeIbHOM
OpraHu3anueil, omnpenenseT KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OCYILECTBISEMOW B
o0pa3oBaTe/IbHOM OpraHu3alMyd BOCHHUTATEIbHOW pabOThl IO COOTBETCTBYIOUICH OCHOBHOM
00pa3zoBaTeIbHON MPOrpamMMe:

— LleJb, 3a/1a4l, OCHOBHbBIE HAIPABJICHUS U TEMbI BOCIIUTATENIbHOM paboTHI;

— BO3MOXHbI€ (OPMBI, CpeACTBAa U METOJbl BOCIUTAHUS, BKJIKOYAs MCIIOJIb30BaHHUE
BOCIIUTATEILHOTO MOTEHITMAIA TUCIHUILIAH (MOIYIIEH);

— MOJAXOJbl K MHAWBHIyaIU3alUU COJECPKAHUS BOCIUTAHUS C YUETOM OCOOEHHOCTEH
00yJaronmXcs;

— moka3atenu 3PQPEKTUBHOCTH BOCHUTATEIBbHOW pabOThl, B TOM YHUCJE IUIAHUPYEMBbIE
JMYHOCTHBIE PE3YyIbTaThl BOCIIUTAHUS, U UHBIE KOMIIOHEHTHI.

3.8. KajiennapHblii JIaH BOCIIUTATEIbHOI padoThI

Kanenmapuelii minaH BOCHMTAaTEIbHOW pabOThl, pa3paOOTaHHBIA U  YTBEPXKIEHHBIH
o0pa3oBaTesIbHOM OpraHu3aluei, coJep>KUT KOHKPETHBIN MepedeHb COOBITHI U MEepOonpUaTUi
BOCITUTATENIbHOM HaIlPaBICHHOCTH, KOTOpPbIE OPraHU3YIOTCS M MPOBOJAATCA 0Opa3oBaTeNbHOM
opraHuzanueil U (Wiau) B KOTOpPHIX OOpa3oBaTeibHash OpraHu3alus MPUHUMAET ydacTue, B
COOTBETCTBUHU C OCHOBHBIMH HaNpaBJICHUSIMHU U TEMaMH BOCIUTATEIbHON pabOThl, BEIOpaHHBIMU
¢dbopMamMu, CpeICTBAMU U METOJAMU BOCIIUTAHUSI B yU€OHOM roJly WM Mepuojie O0ydeHusl.

4 PE3YJIBTATBI OCBOEHMUS TIPOI'PAMMbI BAKAJIABPUATA

CoBOKYIIHBIN 0XUAAEMbII pe3yiabTaT 00pazoBaHus 1o 3aBepiieHun ocBoeHus OOII
OakanaBpuaTa OIpeAeNseTcss NpUOOpEeTaeMbIMU BBITYCKHUKOM KOMIETEHLUSMHU, T.€. €ro
CIIOCOOHOCTSIMU IPUMEHSATh 3HAHUSA, YMEHUS, HaBBIKM U JIMYHbIE Ka4eCTBa B COOTBETCTBHUM C
3a/la4yaMy MPoEeCCUOHATBHON AESTEIbHOCTH.

B pesynbrare ocBoenuss OOIl OakanaBpuaTta Yy BBIIYCKHHUKA JIOJDKHBI  OBIThH
chopMupoBaHbl  yHUBEpPCAIbHEIE, obmenpodeccuoHabHbie W NPOECCHOHATBHBIC
KOMITIETEHIIUH.

Brimyckuuk, ocouBimit OOI, nomxen o01amaTh CleayrONMMU KOMITETCHIIHSIMHU.

4.1 YﬂuBepcaﬂbele KOMIICTCHIIMA BBIITYCKHUKOB U HHAUKATOPbI UX TOCTHKCHUS

HanmenoBanue kareropun

Konx 1 HaumenoBanue Koa n HammMeHOBaHHE MHAMKATOPA
(Tpymrbl) K
vy noctmkenns YK
YK
VK-1. Cnocoben | YK-1.1 3HaeTr MeTOmBI IIOMCKA,
OCYIIECTBJISITh TIOUCK, | KpUTHYECKOTO aHalW3a MW CHUHTE3a
CucremMHOE U KPUTHYECKOE .
KpUTUYECKHIN aHanmu3 | nHpopManuu, MIPUMEHEHUS
MBIILIEHNE
it CHHTE3 | CUCTEMHOI'O0 II0JX0[a, OCHOBAaHHOI'O
nH(popManuu, Ha HAYYHOM MHPOBO33PEHUH TIPH
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MPUMEHSTh
CUCTEMHBLIM  IOJXOJ
IS peleHus

IIOCTaBJICHHBIX 3a1a4

peleHny 3agad  1npodecCuOHATBLHOM
NEeSITENHHOCTH;

VYK-1.2 Ymeer anasnmsupoBaTs 3a1aqy,
BbIJIENISIS €€ 0a30BbI€ COCTABIISIONINE;
YK-1.3 Ymeer HaxOJIUTh u
KPUTHYECKU aHAIM3UPOBATH
nHpopManu, HEOOXOTUMYIO s
peLIeHMS TOCTABIICHHOM 3a/1a4u;
VYK-1.4  VYmeer ompenensitb u
OIIEHMBATh BapHaHTBl BO3MOYKHBIX
peLIeHUH 3a/1a4u;

YK-1.5 Bnaneer HaBbIKAMU
pPacCMOTPEHUST BOBMOXKHBIX BapHAHTOB
peleHus 3aja4yd, OIICHUBAHUSA UX
JIOCTOMHCTB M HEJIOCTATKOB.

Pa3paboTka u peanmzanus
MPOEKTOB

YK-2. Crniocoben
OTIPENEIATh KpyT
3aJjad = B paMKax
ITIOCTABJICHHOM LENU U
BBIOMpATh
ONITUMAIIbHBIC
CHOCOOBI UX peLIeHus,
UCXOIs u3
JNENCTBYIOLIUX
TIPABOBBIX HOPM,

HUMEIOIUXCS PECYPCOB
1 OTPaHUYEHUHN

VYK-2.1 3naer npaBuiia ¥ yCIIOBHOCTH
P BBITIOJIHEHUH KOHCTPYKTOPCKOM
JOKYMEHTAIlMU IPOEKTa

VYK-2.2 3HaeT 0CHOBHI pacyeTa Ha
MIPOYHOCTb, )KECTKOCTh U
YCTOWYHBOCTH 3JIEMEHTOB
000pyI0BaHMSI XUMHYECKOU
MIPOMBIIIJIEHHOCTH

VYK-2.3 3HaeT TeXHOJIOTMUECKHe
pacueTsl anmnapaToB XUMHUYECKON
MIPOMBIIIJIEHHOCTH

VYK-2.4 Ymeer onpenensrtsb
0KHJJaeMbl€ PE3yIIbTAThI
IIPOEKTUPOBAHUS 3JIEMEHTOB
000pyI0BaHMS] XUMHYECKOU
MIPOMBIIIJIEHHOCTH

YK-2.5 Ymeet onpenensts criocod
peLIeHUs] KOHKPETHOW 3a7auu
MIPOEKTa, BEIOMpast ONTUMAaJIbHBII
CHoco0 1 UCXOJ U3 AEUCTBYIOIINX
MPaBUJI ¥ TPAHUYHBIX YCIIOBUM MPH
BBITIOJTHEHUH TIPOSKTHOM
JOKYMEHTAllUU U UMEIOIIHNXCS
pPECYpPCOB U OrpaHUYEHHI

VYK-2.6 Ymeer pemiatb KOHKpETHbIE
3aJlauM MpoeKTa TpedyeMoro KauecTna
1 32 YCTaHOBJICHHOE BpEMsI

VYK-2.7 Ymeer ny0andHo
MIPEJICTABIATh PE3yJIbTaThl PEIICHUS
KOHKPETHOM 3a/1a4 MPOEKTa

VYK-2.8 Bnaneer cnocobamu u
nprueMaMu U300paKeHus JJIEMEHTOB
XUMHUYECKOT0 000py/10BaHUs B OJTHOMN
U3 rpauecKux CUCTEM

VYK-2.9 Bnageet MmerolaMu MEXaHUKHU
MPUMEHHUTENBHO K pacueTaM
arrnapaToB XUMUYECKOMN
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IMPOMBIINIJIICHHOCTH

VK-2.10 Bnaneer HaBBIKAMH
MIPOEKTUPOBAHUS MPOCTEUIINX
anmnaparoB XUMHUYECKOU
MIPOMBIIIIIEHHOCTH

VK-3.1 3HaeT i IIOHUMAET
O0COOEHHOCTH IOBE/IEHUS PAOOTHUKOB
NPEIPUATHI XUMHAYECKON
MIPOMBIIIJIEHHOCTH

VK-3.2 3HaeT OCHOBHBIC  THIIBI
COIMMANBHBIX  B3aUMOJACUCTBUM  H

COLIMAJIHO-TICUXOJIOTHYECKHE
KpUTEpUU 3¢ deKkTUBHOCTU
yIpaBieHUs! KOJIEKTUBOM

VYK-3.3 YmMeer B3auMoJIeHCTBOBAThH C

YK-3. CriocoGeH | IpyruMu 4YjieHaMH KOMaHIbl, B TOM
OCYILIECTBIISTh qyclie  y4yacTBOBaTb B  OOMeEHe
Komanmnas pabora u COLIMAJIHOE nH(popmanren, 3HaHUSIMU U OIIBITOM
JIMIIEPCTBO B3aMMOJICCTBUE u| YK-3.4 Ymeer UCIOJIb30BaTh
peaJIn30BbIBATHE CBOIO | COBPEMEHHBIE COLIMAJIbHO-
POJIb B KOMaH/IE MICUXOJIOTHYECKHE TEXHOJIOTHH
yIpaBieHUs! KOJIEKTUBOM
VK-3.5 Bnageer OCHOBHBIMU
METOJaMH coopa wm aHanamn3a
nHpopManuu, CHOCOOCTBYIOIIEH
pa3BUTHIO  OOWIEH  KyIbTYphl U
COLMANU3alUu JINYHOCTU
YK-3.6 Bnageer crocob6amu
MOTHBAl[MM YJIEHOB KOJUIEKTHBA K
JUYHOCTHOMY U TpodeccunoHalIbHOMY
pa3BUTHIO
VYK-4.1 3HaeT OCHOBHBIE CIOCOOBI
COUYETAeMOCTH JIEKCUYECKUX €AUHUIl U
OCHOBHbIE CJI0BOOOpa3zoBaTelbHbIE
MOJENH,  PYCCKHE  OKBHUBAJIECHTHI
OCHOBHBIX CJIOB U BBIPaXECHHM
YK-4. Crniocoben | mpodecCHOHAIBHON pedH -
OCYUIECTBIIATH VYK-4.2 3HaeT OCHOBHbBIE NpPUEMBI U
JIEJIOBYIO METO/IbI pedepupoBaHus u
KOMMYHHKAIUIO B | aHHOTUPOBaHUSl  JIUTEpAaTyphl IO
YCTHOM ¥ TUCBMEHHOM | CIIEIMAIbHOCTH, TPUEMBI pabOTHl C
KommyHukanus dhopmax Ha | OPUTMHAJIBHOM JIUTEPATYpPOU 1O
rocy/1lapCTBEHHOM CHEIHAIbHOCTH -
sa3pike  Poccuiickoit | YK-4.3 3HaeT  MacCUBHYIO U
Oenepauuu U | aKTUBHYIO JIEKCHKY, B TOM 4YHCIIE,
MHOCTPaHHOM(BIX) OOLIEHAYYHYI0O M CHELHAIbHYIO
A3bIKe(ax) TEPMHUHOJIOTHIO, HEOOXOAUMYIO st

pelIeHus CTaHJIaPTHBIX
KOMMYHHKATHBHBIX

3ajay -

VK-4.4 Vmeer HCII0JIb30BaTh
nH(}OpPMaLMOHHO-
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KOMMYHHUKAIIHOHHBIE TEXHOJIOTUU TIPH
MOUCKE HEe0OX0auMOM MHpOopMaIu B
mporiecce pelIeHus: CTaHJapTHRIX
KOMMYHUKATHBHBIX 3amad Ha
rOCyJapCTBEHHOM ¥ HHOCTPAaHHOM
SI3BIKAX -

YK-4.5 Ymeer paboTatb c
OPUTHMHAJIBHOM  JUTEpaTypol 1O
CHEIHATIbHOCTH CO CJIOBApEM -

VYK-4.6 Bnaneer BeneHueM Jei10BOM
MEPENUCKH Ha WHOCTPAHHOM SI3BIKE,
peyeBoit JEATEIIbHOCTBIO
MPUMEHUTENBHO K cdepe ObITOBON U
po¢eCcCHOHATBFHON KOMMYHHUKAITUH -
VK-4.7 Bnanmeer BemeHueM Aen0BOI
MEPENUCKH C Y4eTOM OCOOEHHOCTEeN

CTHUJTUCTUKU O(UITHATEHBIX "
Heo(DUITHATBHBIX MHCEM,
COITMOKYJABTYPHBIX  pa3Inuuit B
dbopmate

KOPPECTIOHICHITNHT Ha

rOCyJapCTBEHHOM ¥ HHOCTPAaHHOM
SI3BIKAX -
VYK-4.8 Bnageer HaBblKaMH pedyeBOi

NESITEIbHOCTH  NPUMEHUTENIBHO K
cdepe ObITOBON U MpodeccroHaNbHON
KOMMYHHMKAIIIH, OCHOBaMU
nyOJIMYHOM peyu -

YK-4.9 Bnageer OCHOBHOM
WHOSI3bIYHOM TEPMHUHOJIOTHEHN
CHEIHAIbHOCTH, OCHOBaMU
pedepupoBaHuss U aAHHOTHPOBAHMUS

JIMTCPATYPHI 110 CIICHUAJIbBHOCTHU

MexKynbTypHOE
B3anMOJICHICTBHE

YK-5. Crniocoben
BOCIIPUHUMATDH
MCXKKYJIbTYPHOC
pazHooOpasue
obmecTBa B
COIMAITLHO-
HUCTOPUYECCKOM,
ITUYCCKOM )51
¢dunocodcrom
KOHTCKCTax

YK-5.1 3Haer OCHOBHbIE
3aKOHOMEPHOCTH HCTOPHYECKOTO
mporiecca W ATanbl  UCTOPUYECKOTO
pa3zButusa Poccnn -

VYK-5.2 3HaeT 3THO-KyJAbTYypHbIE U
COLMABHO-TIOJIATHYECKUE  MTPOIECCHI
CTaHOBJICHUS pOCCUICKOM
rOCyJapCTBEHHOCTH -

VYK-5.3 3naer mecto u posib Poccuu B
UCTOPHHU YyeloBeyecTBa U B
COBPEMEHHOM MUDE -

VYK-5.4 3Haer OCHOBHbIE pa3lienbl U
HampaBiieHus Quiocoduu, a Takxke
METOJBl W TpueMbl (HuI0coPCKOTO
aHaiu3a npoouem -

YK-5.5 3Haer HpaBCTBEHHbIE
[IEHHOCTH, MIPEICTABIICHHS 0
COBEPILICHHOM YEJIOBEKE B Pa3IMIHBIX
KYJIbTypax -
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YK-5.6 Ymeer OCMBICIIUBATh
COLIMAJIBHO-TIOJIMTUYECKHE TPOLIECCHI,
coObiTusi W sBieHUss B Poccum u
MHPOBOM COOOIIIECTBE B UX JTUHAMHKE
Y B3aUMOCBSI3H, PYKOBOJICTBYSICh
NPUHIUIIAMUA Hay4HOH
00BEKTHBHOCTH U HCTOPU3MA -

VYK-5.7 VYwmeer ¢opmupoBaTh U
apryMEeHTHPOBaHHO OTCTanBaTh
COOCTBEHHYIO TTO3HITHIO o
Pa3IMYHBIM POOIEMaM HCTOPUH -
YK-5.8 Ymeer MOHUMAaTh u
aHAJIM3UPOBATh MUPOBO33PEHUYECKUE,
COLMANBHBIE W  WHJWBHIyaJbHbIC
po0IeMbl COBPEMEHHON KU3HU -
YK-59 VYmeer rpamMoTHO BecTH
JMCKYCCHUIO, apryMeHTUPOBAHHO
OTCTaWBaTh  CBOIO  IO3ULMI0 IO
3HAYUMBIM GUIOCOPCKUM IpodiieMamM
COBPEMEHHOM KU3HH, OTIHPAsICh Ha
HapaOOTaHHbII B HACTOPUH
¢dbunocodum maTepuan

VYK-5.10 VYMeer  KOHCTPYKTHMBHO
B3aUMOJICHCTBOBaTh C JIIOJBMU C
y4eToM aHaJn3a ux
COLIMOKYJIBTYPHBIX OCOOEHHOCTEH B
[ENSAX  YCIENIHOTO  BBITIOJHEHUS
pohecCHoHaTbHBIX

3ajad -

VYK-5.11 Brnageer npencraBleHUSIMU
00 wuCTOpUM Kak Hayke, OCHOBaMH
HCTOPHYECKOTO MBIIICHUS -

VYK-5.12 Bnaaeer npencraBlIeHUSIMU
00 OCHOBHBIX JTalmax B HUCTOPUU
YeJI0BEYEeCTBa U UX XPOHOJIOTUH -
VYK-5.13 Bnageer HaBbIKaMu aHaiau3a
HUCTOPHYECKUX UCTOUHUKOB -

YK-5.14 Bnageer HaBbIKaMU
¢bunocodcekoit KYJIbTYpBI 1L
BBIPA0OOTKM CHCTEMHOTO II€JIOCTHOTO
B3IJIs]1a HA JIEMCTBUTEIBLHOCTD

Camoopranuzaiys u
CaMOpa3BUTHE (B TOM YHCIIE
310pOBbECOEPEIKCHHE)

YK-6. Crnocoben
YIPaBIATH CBOUM
BpEMEHEM,
BBICTpanuBaThb )51
peanu30BbIBATH
TPACKTOPHUIO
CaMOPa3BHUTHS Ha
OCHOBC IIPUHIMIIOB
oOpa3zoBaHus B

TeYEeHUE BCEU KU3HU

VK-6.1 3Haer COITMAJIbHO-
IICUXOJIOTHYECKUE TEXHOJIOTHH
Pa3BHUTHS U CAMOPA3BHUTHS -

VK-6.2 3HaeT CBOM JIMYHOCTHEIE,
CUTYaTUBHBIC, BPEMEHHBIC W JpPYyrue
peCypCHI U UX MPEACHI -

VYK-6.3 YMmeeT miiaHupoBath U peiarh

3a/1auun COOCTBEHHOTO
po¢deCCHOHANTBHOTO W JTUYHOCTHOTO
pa3BUTHSA -

YK-6.4 YMmeeT KpuTHYECKH OIIEHUBATH
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3¢ (HEKTUBHOCTH HCMOJIb30BAHUS
BPEMEHH U JIPYTUX PECYpCOB TIpHU
pelIeHIH MTOCTABICHHBIX 3a/1a4 -
VYK-6.5 Bnanmeer mpuemamu aHamuza
CcOOCTBEHHBIX nercTBuit pu
VIIPaBJICHUU KOJUICKTHBOM U TIpU
CaMOOpraHU3aIUH -

VYK-6.6 Bnageer mpenocTaBlIeHHBIMU
BO3MOJKHOCTSIMH JIISI TIPHOOpETEHUS
HOBBIX 3HAaHUH Y HABBIKOB

YK-7.1 3Haer poJib ¥ 3HAUCHHE
(bu3nyecKoi KyJabTyphl B )KU3HU
yeJIoBeKa U 00IeCTBA; BHBI
(bu3NYeCKUX YNpaKHEHUM; HAy4HO-
MIPaKTUYECKUE OCHOBBI (PU3UUECKOM
KYJbTYpHI ¥ 3I0POBOTO 00pasa Ku3HU
VYK-7.2 Ymeer noanepxuBaTh
JOJIKHBIN YPOBEHb (PU3NYECKOM

YK-7. CriocoGeH | MOArOTOBJIEHHOCTH JUIsl 0OecTieueHus
MO IEPKUBATH MOJIHOLEHHOW COLIMAIbHON U
JOJKHBIN YPOBEHB | TPOECCUOHATHHOM EATETLHOCTH -
buzmdyecKon VYK-7.3 YMmeeT ucnosib30BaTh OCHOBBI
MOATOTOBJIEHHOCTHU (buznyecKoil KyabTyphl IS
L o0ecrieyeHus | 0CO3HAHHOTO BbIOOpa
ITOJTHOLICHHOU 3/10pOBbecOEperaronnX TeEXHOJIOT Ui ¢
COLIMANIbHOM ¥ | y4ETOM BHEITHUX U BHYTPCHHHUX
npoecCuoHATBHOM YCIOBHM peain3aiuu
NeSITeIbHOCTH podeccnoHaIbHOM 1eATENbHOCTH -
VK-7.4 Bnaneet cpeacrsamu u
METO/IaMHU YKPEIUIEHUSI 30POBbs,
(u3MYeCcKOro camocoBep-
LI€HCTBOBAHHUS;, JOJKHBIM YPOBHEM
(¢u3nYecKo MOArOTOBIEHHOCTH IS
oOecrieyeHus1 MOTHOLIEHHON
COLIMANIBHON U TPO(eCcCUOHATILHOM
JeSITEIbHOCTH
YK-8. Crnoco6en | YK-8.1 3Haer OCHOBHbIE
cO3/aBaTh U | TeXHOC(EpHbIE OTIaCHOCTH, ux
MOJIEP>KUBATH B | CBOMCTBA U XapaKTEPUCTHUKU -
noBceHeBHOM xu3Hu | YK-8.2 3Haer xapakrep BO3JeiCTBUS
" B | Bp€AHBIX M OMNAacHbIX (HaKTOpPOB Ha
npodeccuoHalbHON 4yeloBeKa M INPUPOJHYIO  Cpeny,
NesITeIbHOCTH METO/IbI 3aIIUTHI oT HUX
bezomacHocts 0e30macHble yCIOBUSI | IPUMEHUTEIBHO K chepe CBoeH
KU3HEJEATEIIBHOCTH KU3ZHEJESATENILHOCTH | TPO(eCcCHOHATIBHOM NeSTENIbHOCTH -
JUTSI COXpaHEHUS YK-8.3 Ymeer obecrieunBaTh
MPUPOTHON  cpenpl, | Oe30macHbple  W/Wau  KOM(OPTHBIE
obecrieueHus yCIIOBUS Tpyda Ha pabouyeM MecTe, B
YCTOWYMBOTO TOM UYHUCJIE€ C TOMOILBIO CPEJICTB

pa3BuTHA OOIIECTBA, B
TOM YHCJIE IPU YIpo3e
" BO3HUKHOBEHHH

3aIUTHI -
VYK-8.4 YmMeer BbIABIATh U yCTPAHITh
poOJIeMBI, CBSI3aHHBIE c
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Ype3BhIUAHHBIX HapYIICHUSIMH TEXHUKHA 0€30MaCHOCTH
CUTyalluii M BOCHHBIX | HA pabovyeM MecTe MPUMEHHUTEIHHO K
KOH(JIMKTOB cdepe cBoeit mpodeccruoHaTbHON
JIEATEIbHOCTH -
YK-8.5 YmMmeer OCYUIECTBJIATH
NEUCTBHS IO NIPEIOTBPALLECHUIO
YpE3BbIYANHBIX CUTYALIUH -
VK-8.6 Braamgeer 3axkoHOAATEILHLIMHU
U HOPMATHBHO-TIPABOBBIMHU aKTaMH B
obnactT 0€30MacHOCTH M OXPAHbI
OKpY’Karollen Cpeibl -
VK-8.7 Brmameer cmnocobamu @ u
TEXHOJIOT UMM 3aIUThI B
Ype3BBIUAHHBIX  CUTYyaIlUsIX © B
YCIIOBUSX BOCHHOTO BPEMCHH -
VK-8.8 Bnaneer MOHSTHITHO-
TEPMHUHOJIOTUYCCKIM  aIfiiapaToM B
001acTH OE30IAaCHOCTH -
VK-8.9 Bnaneer HaBBIKAMH
panMoHanu3anuu mpodhecCuoHaIbHOM
JEITCALHOCTH C IIENIbI0 OOeceUeHUS
0e30I1aCHOCTH i 3aIUTHI
OKpYKaroIllen Cpeibl
VK-9.1 3naer 1 moHUMaeT
0COOCHHOCTH MOBEICHUS YWICHOB
YK-9. CriocoGeH | KOJIJIEKTUBA C OTPAHUYEHUSIMU 110
HCII0JIL30BaTh 3I0POBBIO -
0a3oBbIC VK-9.2 YmMmeeT B3auMOAeHCTBOBATE C
WHKIIF03UBHAS KOMIIETEHTHOCTh | A€()EKTOIOrMUECKHIE YyJIeHaMH KOJUIEKTHUBA C

3HaHHUg B COIIHMAJILHOU
u npodeccruoHanTbHON

chepax

OTPAaHUYEHUSMH TI0 3JI0POBBIO -
VYK-9.3 Bnageer npuemamu aHaimsa
COOCTBEHHBIX JEHCTBUI MPH OOIIIEHNUN
C YJECHAMH KOJIJIEKTHBA C
OTPAaHUYEHUSIMH TI0 3I0POBBIO

OKOHOMUYECKast KyJIbTYpa, B
TOM 4HcIIe (PUHAHCOBAS

VYK-10.1 3HaeT 0OCHOBBI
YKOHOMHYECKOH KYJIbTYPBI, B TOM

IPaMOTHOCTh YK-10. CrnocobeH | uncie (GUHAHCOBOM IPAMOTHOCTH -
MPUHAMATH VYK-10.2 YMeeT ucnonp30BaTh 3HaHUSA
000CHOBaHHbIE OCHOB YKOHOMUKH TIPU TPUHITHI
SKOHOMMYECKHE 000CHOBAHHBIX PEIICHUN B
perieHus B | pa3JIMUHBIX 00IACTSIX AEATEIHHOCTH -
paznuunbix obnactsx | YK-10.3 Brnageer HaBbikamu BbIOOpa
KUZHEACSITCIIBHOCTH | PKOHOMUYECKH 000CHOBAHHBIX

perieHui B pa3IuIHbIX 001aCTIX
KUZHEACITSIIBHOCTH
I'pasxnanckas no3uiys VK-11.1 3Haer mnpaBoBble HOPMBI
P ’ YK-11. Criocoben dhopmupyromme ’ HETe HEMoé
(popmupoBaTs, onfomglﬁloe K KO I/IEHHOM
HETEPIIUMOE PPy y
OTHOIIICHUE T
VK-11.2  VYmeer  peanu3oBBIBaTh
KOPPYIIITHOHHOMY
HETEPIIUMOE OTHOIIICHUE K
MIOBE/ICHUIO
KOPPYIIIMOHHOMY  TIOBEJACHHIO B
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paznuuHbIX chepax AeITeIbHOCTH -
YK-11.3 Bnaneer METOIaMH1
dhopmupoBaHus HETEPIUMOTO
OTHOIIEHUSI K  KOPPYNIIMOHHOMY
MTOBEJICHUIO -

4.2 Oo6menpodeccuoHalbHble KOMIETEHUHHU

BBIMNYCKHUKOB H HHIAMKATOPbI HX

AOCTHKEHHS
HaumenoBanune
KaTeropuu Kon n HanmenoBanue | Ko m HAaMMEHOBaHWE MHIUKATOPA JOCTHIKCHHIS
(rpynmsr) OIIK OIIK
OIIK
OIIK-1. Cnoco0Oen | OIIK-1.1 3HaeT TeopeTHYECKUE OCHOBBI 00IIEH
U3y4arh, U HEOPraHWYeCKOW XUMHUU W  IIOHUMAeT
AHAIU3UPOBAT, MIPUHIIMIIBI CTPOCHUS BEMISCTBA W MPOTCKAHHS
UCIIOJIB30BATH XUMHYCCKUX ITPOLECCOB;
MeXaHU3MbI OIIK-1.2. 3Haer OCHOBHI KJaccuPpUKaIUU
XUMHYECKUX PeaKiiy, | OPTaHHICCKHX COCIMHCHUH, CTpOCHHE,
IPOUCXOALMX B | CTIOCOOBI MOJIy4eHHs M XUMHUYECKHE CBOICTBA
TeXHOMOIHYECKIX PasIIHBIX KJIaCCOB OpraHUYECKHIX
nporeccax J | COCIMHEHMIH, OCHOBHBIE _ MEXaHH3MBI
MPOTCKAHUS OPraHUYECKHMX PEaKIU;
OKpyxXarwmem Mupe, P p cc PCAKLHHL,
OIIK-1.3. 3Haer OCHOBHBIC 3aKOHBI H
OCHOBBIBASIChH Ha .
COOTHOIIICHUS (busnueckoit XUMUHU
3HaHUSAX O CTPOCHHUHU .
(XUMUYECKOW TEPMOJMHAMHUKH, dJICKTPOXUMUH,
BEILIECTBA,  MPUPOJE 9
. XUMHYECKOH KUHETHKH, OCHOBHI  (Da30BBIX
XHMHYECKOH CBSI3U H .
. paBHOBECHII M TEPEXOJ0B), CIOCOOBI HUX
BOMCTBax
CBOMCTBAX PA3TMYHBIX MPUMCHCHHSI JUISI PEIICHUS TCOPETHYCCKHUX H
KIACCOB  XUMUICCKUX | yopymanppix 3amad, postb (PH3MYECKOH XHMHH
S/ICMCHTOB, KaK TEOPETHIECKOTo (hyHIaMEHTa COBPEMEHHOM
EcTtecTBeHHO- COCUHCHUM,  BEIICCTB | vy iy 1 mporieccoB XMMUYECKOH TEXHOJIOTUH;
1 MaTepHaJIoB
Hay4Hast OIIK-1.4. 3HaeT OCHOBHBIE 3aKOHBl U
IMOJITOTOBKA COOTHOIIIEHUS TEPMOJIUHAMUKH ITOBEPXHOCTHBIX

SIBICHUM, OCHOBHBIE CBOWMCTBA JUCIEPCHBIX
CHCTEM, OCHOBHBIC METOJBI HCCIIEIOBAHUS
MOBEPXHOCTHBIX  SIBICHUA H  JUCIEPCHBIX
CHCTEM;

OIIK-1.5 VYmeer  BBIIOJHSATH
XUMUYECKHE OTIepaIuu;

OIIK-1.6 VYmeer wuCHOIL30BaTh XUMHUUYECKHE
3aKOHEI, CIIPaBOYHBIC JIaHHbIE U
KOJIMYECTBEHHBIE COOTHOIICHHS OPTaHUYECKUX
pearecHTOB B OPraHUYECKUX PEAKIUAX IS
perieHus npo¢eCcCUuOHAIBHBIX 33/1a4,

OIIK-1.7 VYmeer mnporHo3upoBaTh BIMSHUE

OCHOBHBIC

pa3auuHbIX  (QAKTOpPOB  HA  XUMHMUYECKOE
paBHOBecue, Ha (azoBoe paBHOBECHE, Ha
paBHOBECHE B pPacTBOpax 3JIEKTPOJIUTOB, Ha
MTOTEHITHAT AJIEKTPOJIOB u /C

raJlbBaHM4YC€CKUX 3JICMCHTOB, HA HAIIPABJICHUC U
CKOPOCTb XHUMHUYCCKUX peaKuHﬁ; COCTaBJIATH
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KMHETUYECKUE YpaBHEHHS s KUHETUYECKH
IIPOCTBIX peaxuui, KJ1acCU(UIIUPOBATH
QNIEKTPOABl U JJIEKTPOXMMUYECKUE  LEIMH,
II0JIb30BATHCS  CIIPABOYHOM JIMTEPATYPOH 11O
(bU3UYECKON XUMUMU;

OIIK-1.8 VYMmeer mnpoBOOUTH pacyeThl C
UCIOJIb30BAHUEM  OCHOBHBIX ~ COOTHOLICHHM
TEPMOJIMHAMUKN [OBEPXHOCTHBIX SIBIIEHUH U
pacueTsl OCHOBHBIX XapaKTEepPUCTUK
JMCIIEPCHBIX CUCTEM;

OIIK-1.9 Bnageer TeOpEeTUYECKUMH METOJIAMHU
ONMCAHUSA CBOMCTB TMPOCTBIX U  CJIOKHBIX
BEILIECTB HA OCHOBE 3JIEKTPOHHOT'O CTPOCHUS X
aTOMOB M TmojoxeHusa B Ilepumomnueckoi

CUCTEME XUMHYECKUX 3JIEMEHTOB,
AKCIEPUMEHTAIBHBIMUA METOJAAMU OTPEICTICHUS
(bu3UIeCKUX u XUMHYECKUX CBOICTB

HEOPraHMYECKUX COCAUHEHUN.

OIIK-1.10 Bmageer »KcnepUMEHTaIbHBIMU
METOJJaMU OPraHUYECKOTO CUHTE3a, METOAAMH
OUHCTKH, ONpENeNIeHUus (PUINKO-XUMUUYECKHX
CBOMCTB U YCTaHOBJICHUS CTPYKTYpBI
OPraHWYECKUX COECIMHEHUM -

OIIK-1.11 Bnaneer HaBbIKaMH MPOBEACHUS
TUIMOBBIX (PU3UKO-XUMHUYECKHUX UCCIIEJOBAaHUIN U
HaBbIKaMU pEILLEHUsl THUIOBBIX 3a/1a4 B 00JacTH
XUMUYECKON TEPMOJIHUHAMUKH, (ba3oBbIX
paBHOBECHI u (hazoBbIX IIEPEXO/IO0B,
ANEKTPOXUMHUH, XUMUYECKON KMHETUKHU

[IpodeccrnonanpHas
METOJIOJIOTHS

OIlIK-2. Crniocoben
MCTIOJIH30BAaTh
MaTeMaTU4YECKHe,
¢uznueckue, QU3UKO-
XAUMUYECKHE,
XAMUYECKHE  METOJbI
U pelIeHusl  3a/1ad
npoecCuoHAIBHOU
JEATeITbHOCTH

OIIK-2.1 3naet ocHOBBI AU(pHEpEeHInaTLHOTO U
HMHTETrpajibHOTr0 UCYHCIICHUS,
muddepeHnanbHBIX  YpaBHEHUM,  TEOPHH
BEPOSATHOCTEN U MATEMATUYECKON CTATUCTUKH -
OIIK-2.2 3HaeT MaTreMaTU4YeCKUE TEOpUU H
METO/Ibl, JIEKAIllMe B OCHOBE MaTeMaTHYECKUX
MoOZeIeN -

OIIK-2.3 3Haer TeXHUYECKUE U MPOrpaMMHBIE
CpeiacTBa  peaiu3alMu  MHGOPMALMOHHBIX
TEXHOJIOTUH, OCHOBBI pabOThl B JOKAJIbHBIX U
IJ100aJIbHBIX CETSIX, TUIIOBbIE YHUCICHHbIE
METO/Ibl PpEUICHUS MaTeMaTU4YecKUX 3anad Hu
QITOPUTMBI UX peaTu3aluu -

OIIK-2.4 3Haer ¢buznueckue OCHOBBI
MEXaHUKHM, (U3UKH KoJIeOaHMM U  BOJIH,
AJIEKTpUYECTBa u MarHeTusma,
AIIEKTPOJAUHAMUKH, CTATUCTUYECKOW (PU3UKU U
TEPMOJIMHAMUKH,

KBaHTOBOM (DM3UKH -

OIIK-2.5 Ymeer npoBoauTh aHaNMU3 (YHKIHM,
pelaTh OCHOBHBIE 33Jlaud TEOPUU BEPOSITHOCTU
U MaTeMaTU4YeCcKON  CTAaTUCTUKH, peularh
YpaBHEHHUS U CUCTEMBI

18




g epeHnnanbHbIX YpaBHEHUI
INPUMEHUTENIBHO K peajbHbIM  IIpoLeccam,
IPUMEHATh MaTeMaTUYeCcKue METOAbl IpHU
PELICHUH TUIIOBBIX MPO(ECCHOHANBHBIX 33]1a4 -
OIIK-2.6 VYmeer pabGoTaTh B  KauecTBe
M0JIb30BaTENsl MEPCOHABHOTO  KOMIIBIOTEpA,
UCIOJIb30BAaTh  YHCJIEHHbIE  METOJbl IS
pelieHus MaTeMaTH4YEeCKHX 3azad,
HCII0JIb30BATh

S3BIKM M CHCTEMBI IPOTPAMMHPOBAHMS IS
perieHust mpopeCCUOHABHBIX 3a7a4 -

OIIK-2.7 VYwmeer pemarb THUIOBbIE 3aJauH,
CBSI3aHHBIE,  CBSI3aHHBIE C  OCHOBHBIMH
pasznenamu (pU3MKH, UCTIOJIB30BaTh (U3MUECKHUE
3aKOHBI MPU aHAJU3€ U PEIICHUH MPOOJIeM
po¢eCcCHOHANTBHOM IEATETLHOCTH -

OIIK-2.8 VYwmeeT wuCHIONB30BaTh XHUMHUYECKUE
3aKOHBI, TEPMOJUHAMHYECKHE CIPABOYHBIC
JTaHHBIE W  KOJUYECTBEHHBIC COOTHOIICHHS
00111el 1 HEOPraHUYECKOW XUMUU IS

penieHus mpopeCCUOHABHBIX 3a7a4 -

OIIK-2.9 Bnageer OCHOBaMU
(dyHIaMEHTAIBHBIX MAaTEMaTHYCCKUX TCOPUH H
HaBBIKAMHU HCIIOJB30BAHUS MaTEMaTHYECKOTO
anmapara; METOIaMU CTaTUCTUYECKOU
00paboTku nHGOpMaUn

OIIK-2.10 Bmameer wMeTrogaMu TIOMCKA W
obmena wuHpoOpMamMeil B TIOOANBHBIX W
JTIOKAJIbHBIX KOMITBIOTEPHBIX CeTsIX,
TEXHHYECKUMH W TPOTPAMMHBIMU CpPEICTBAMHU
3aIIHUTHI

nHpopManuu mpu padboTe ¢ KOMIBIOTEPHBIMHU
CHUCTEMaMHM, BKJIIOYas TPHUEMbl AaHTUBUPYCHOU

3aILUTHI
OIIK-2.11 Bnageer MerojaMu HPOBEACHUS
¢buznueckux U3MEPEHUH, MeToJaMu
KOPPEKTHOM  OLIEHKM NOTPEIIHOCTeH  IIpHU

MPOBEACHUH (HU3UIECKOTO IKCIIEPUMEHTA

A parrraius K
MPOU3BOJACTBEHHBIM
YCIOBHUSIM

OIIK-3. Cnocoben
OCYLLUECTBJIATH
po¢ecCHoHATBHYIO
JESITEIILHOCTD C YIETOM
3aKOHO/IaTEJILCTBA
Poccuiickoit
®enepauur, B TOM
YHCIIe B obnactu
3KOHOMHUKHU U DKOJIOTUHN

OIIK-3.1 3HaeT OCHOBBI POCCHUICKOI MpPaBOBOM
CHCTEMBI M POCCHICKOTO 3aKOHOJATENbCTBA,
MIPAaBOBbIC U HPABCTBEHHO-ITHUYECKHE HOPMBI B
chepe nmpodecCHoOHATBHON e TETLHOCTH -
OIIK-3.2 3Haer [IpaBOBbIE HOPMBI,
pEeryqupyrolyue  OTHOIICHWE  4YelloBeKa K
4eJI0BEeKy, 00IIEeCTBY, OKpYKaromeil cpene -
OIIK-3.3 3Haer OCHOBBI aJMHUHUCTPATUBHOTO,
TPYAOBOTO M TPAKIAHCKOTO 3aKOHOATEIbCTBA
OIIK-3.4 3HaeT OCHOBHBIE KaTETOPUH U 3aKOHBI
SKOHOMUKH -

OIIK-3.5 3Haer OCHOBBI DKOHOMHYECKOM
NEATEIBHOCTU MPEANPUATUS, €TI0 CTPYKTYpY H
OTpaciieByl0  crenuduKy;  KIacCH()HUKAIIIO
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MPEIIPUSATHHA 10 TPABOBOMY CTaTYCy -
OIIK-3.6 3nHaer mnoka3aTeild HCIOJIb30BAHUS
MIPOU3BOICTBEHHBIX pecypcoB u
3¢ GEeKTUBHOCTHU ACSITEIbHOCTU MPEITPUITHS -
OIIK-3.7 3HaeT coJiepKaHue JTAnoB
pa3pabOTKH OMEpaTHBHBIX IUIAHOB  pPabOTHI
MEPBUYHBIX MIPOM3BOJICTBEHHBIX
MOJIpa3IeJICHU N -

OIIK-3.8 3Haer (akTOphl, OMPEACISAIONIINE
YCTOWYMBOCTh  OMOC(Ephl, XapaKTEPUCTUKH
BO3pacTaHMsl aHTPOTIOTEHHOTO BO3JCHCTBUS Ha
MIPUPOY, TI00aNIbHbBIE MTPOOIEMBI

OKOJIOTUM W TPHUHIUIBI  PAMUOHATBHOTO
MPHUPOJIOTIONF30BAHMS,  METOJBl  CHIDKCHHS
XO035MCTBEHHOTO BO3ACHCTBUA Ha Ouocdepy,
OpraHu3alMOHHBIC U IPABOBEIC

CpEeICTBAa  OXpaHbl  OKpYXKawIlel  cpembl,
CTIOCOOBI JOCTIKEHHS YCTOMYNBOTO Pa3BUTHSI
OIIK-3.9 VYmMmeer wucnonb3oBaTb U COCTaBIAThH
TOKYMEHTBI MIPaBOBOTO Xapakrepa,
OTHOCSIIHECS K npodeccuoHanbHOM
JEATeNbHOCTH, TMPEeINPUHUMATE HEO0OXOANMEBIE
MepbI K BOCCTAHOBJICHUIO HAPYIICHHBIX IIPaB
OIIK-3.10 VYmeer peann3oBbIBaTh IpaBa H
cBOOO/IBI YEIOBEKA U TPaKJAaHUHA B Pa3IMYHBIX
chepax KU3HEACATEITHHOCTH -

OIIK-3.11 Ymeer ucnosip30BaTh 3HaAHUS OCHOB
HSKOHOMHUKH TIPH PEUICHUH TPOU3BOCTBEHHBIX
3ajay -

OIIK-3.12 YmeeT oCymecTBIATh B OOIIEM BUIEC
OIICHKY aHTPOIIOTCHHOTO  BO3JCHCTBUS  Ha
OKPYXAIOIIYI0 CPEeay C YYETOM CHeuupuKH
MPUPOTHO-KITMMATHIECKUX YCIIOBHH -
OIIK-3.13 YmMmeer ucnonb3oBaThb HOPMAaTHUBHO-
[IPaBOBBIE aKThl IPU paboOTEe C IKOJIOTUYECKOU
JOKyMEHTalUeH -

OIIK-3.14 Bnaneer ocHOBaMU XO3SIHICTBEHHOI'O
1 DKOJIOTUYECKOTO MpaBa -

OIIK-3.15 VYmeer mnOpoBOAUTH  TEXHHUKO-
SKOHOMHYECKHMI aHAJIN3 UH)KEHEPHBIX PENICHUN
OIIK-3.16 Bnanmeer wmeromamu pa3pabOTKH
MIPOU3BOJICTBEHHBIX TIPOTPAMM H  TUIAHOBBIX
3aJJaHUl JUIS TIEPBUYHBIX TTPOW3BOJICTBEHHBIX
MOJIpa3IeJICHU -

OIIK-3.17 Buageer  HaBblkaMu  BbIOOpa
OSKOHOMHYECKH OOOCHOBAaHHBIX pEIICHUH C
YYETOM UMEIOIINXCS OTPAaHUICHUN -

OIIK-3.18 Bmageer wMeromamu  BbeIOOpa
paLMOHAIBHOTO crioco0a CHIKECHUS
BO3JICMCTBUS HA OKPYXKAIOIIYIO CPEY

Nuxenepnas
TEXHOJOTMYECKAsI

n

OIIK-4. Crocoben
o0ecrieunBarTh

OIIK-4.1 3HaeT OCHOBBI TEOPHH MEPEHOCA
HMITYJIbCa, TCIJIa 1 MACChl, ITPUHIIUIIBL
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IIOATr0OTOBKA

MPOBEJICHUE
TEXHOJIOTUYECKOTO
nporuecca,
HCIMOJIb30BaTh
TEXHUYECKHE

CpeACTBA 711 KOHTPOJIS
MapaMeTpoB
TEXHOJOTMYECKOTO
mporecca, CBOICTB
ChIpbS M  TOTOBOM
[pOyKIMH,
OCYILIECTBIIATh
W3MEHEHUE
MapaMmeTpoB
TEXHOJIOTMYECKOTO
npouecca npu
W3MEHECHUHN CBOICTB
CBIpbS

(U3MYECKOTO MOJIETMPOBAHUS XUMUKO-
TEXHOJIOTHYECKHX IIPOLIECCOB; OCHOBHbBIE
YpaBHEHHUS TBUKEHUS JKUJIKOCTEH; OCHOBBI
TEOPUHU TEIUIONEPEIaun; OCHOBBI TEOPUU
Maccornepeaadu B CUCTEMax cO CBOOOHON U
HEMNOABWKHOU rpaHulied pa3zaena ¢a3; TUIIOBbIE
MIPOLIECCHl XUMUYECKON TEXHOJIOTHUH,
COOTBETCTBYIOIIME allIapaThl U METO/IbI UX
pacuera

OIIK-4.2 3naet MeTOIbl MOCTPOCHHUS
SMIUPUYECKUX (CTATUCTUUECKUX) U (PU3HKO-
XUMHUYECKUX (TEOPETUYECKUX) MOIeeH
XUMHKO-TEXHOJIOTMYECKUX MPOLIECCOB -
XUMHKO-TEXHOJIOTMYECKHUX IPOLIECCOB C
MIPUMEHEHUEM SMIIUPUUYECKUX U/ MU (PUZUKO-
XUMHYECKHUX MOJENIEH -

OIIK-4.4 3HaeT OCHOBHBIE ITPUHIIMIIBI
OpraHu3alui XUMUYECKOTIO IMPOU3BOJICTBA, €T0
HepapxuyecKor CTPYKTYpbl; 001I1e
3aKOHOMEPHOCTH XUMUYECKUX MTPOLIECCOB;
OCHOBHbIE XUMUYECKHE ITPOU3BOJICTBA -
OIIK-4.5 3Haer 0CHOBBI TEOpUH IIpOLECCa B
XUMHUYECKOM PEAKTOPE, METO10I0T IO
UCCIIEIOBAaHUS B3aUMOIEHCTBHUSI ITPOLIECCOB
XUMUYECKUX IPEBPAILICHUN U SBJICHUN
[IEpeHOca Ha BCEX MACIITa0HBIX YPOBHSX,
METOJIMKY BBIOOpA PeaKTopa U pacuera
Ipolecca B HEM; OCHOBHbIE PEAKIIMOHHBIE
MIPOLIECCHI U PEAKTOPBI XUMUUECKON U
He(PTEXUMHUYECKON TEXHOJIOTUN

OIIK-4.6 3HaeT OCHOBHBIE MTOHATHSI TEOPUU
yIpaBiIeHUs TEXHOJIOTHUECKUMHU MTPOLIECCaMU;
CTaTUYECKUE U JUHAMUYECKUE XapaKTePUCTUKU
00BEKTOB U 3BEHHEB YIIPABJICHUS,

OCHOBHBIE BH/JIbI CHCTEM aBTOMAaTUYECKOTO
pEerylIupoBaHus U 3aKOHbBI YIIPABJICHNUS,
TUIIOBBIE CUCTEMBI aBTOMATHYECKOTO
yIpaBieHUs! B XUMHUYECKON MPOMBIIIEHHOCTH;
METO/IbI U CPEJICTBA JUArHOCTUKU U KOHTPOJIS
OCHOBHBIX TEXHOJIOTMYECKUX [1apaMeTPOB
OIIK-4.7 Ymeet onpenensTh XapakTep
JBUKEHUS )KUJKOCTEN U ra30B; OCHOBHbBIE
XapaKTEPUCTUKH MPOIIECCOB TEILIO- U
Maccornepeaun; pacCYUThIBATH [TapaMeTphl U
BBIOMpATh anmnapaTypy Uil KOHKPETHOTO
XMUMHKO-TEXHOJIOTHYECKOI0 IpoLecca -
OIIK-4.8 YmeeT paccunThIBaTh OCHOBHBIC
XapaKTEepUCTUKU XUMUYECKOTO Mpoliecca,
BBIOMPATh PALIMOHAIIBHYIO CXEMY ITPOU3BOJICTBA
3aJIaHHOTO MPOJIYKTa, OLIEHUBATh
TEXHOJIOTHYECKYIO 3 (PEKTUBHOCTD
IIPOU3BO/ICTBA -
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OIIK-4.9 Ymer BbIOpaTh TUI peakTopa u
paccuuTaTh TEXHOJIOTHUECKUE TapaMeTphl JUis
3aJIaHHOTO MpOIlecca; ONPEAENIUTh NapaMeTphbl
HauJy4dlled OpraHu3ainuu npouecca B
XUMHUYECKOM PEAKTOPE.

OIIK-4.10 YMmeer onpeaensiTb OCHOBHbIE
CTaTUYECKUE U JUHAMUYECKUE XapaKTePUCTUKU
00BEKTOB; BEIOMPATh PALUOHATIBHYIO CUCTEMY
PErylIupoBaHUS TEXHOJOTUYECKOTO MPOLIECCa;
BbIOMpPATh KOHKPETHBIE TUITBI IPUOOPOB JIIs
JUArHOCTUKU XUMHUKO-TEXHOJIOTUYECKOTO
porecca -

OIIK-4.11 YMeeT nmpuMeHSITh METOIbI
BBIYMCIUTEIBHON MaTeMaTUKU U
MaTeMaTU4YE€CKON CTAaTUCTUKH JISI
MOJEIUPOBAHUS U ONITUMU3ALNY XUMHKO-
TEXHOJIOTUYECKUX MPOLIECCOB -

OIIK-4.12 Bnageetr metogamMu
TEXHOJIOTUYECKHX PACUETOB OTAEIBHBIX Y3JI0B
XUMHUYECKOT0 000py10BaHuS -

OIIK-4.13 Biageer npaBuiamMu U CTaHIapTaMU
pa3pabOTKU CXeM aBTOMAaTH3AINHT
TEXHOJIOTUYECKUX MPOLIECCOB -

OIIK-4.14 Bnageer meTogaMu pacuera u
aHaJln3a MpOLIECCOB B XMMHUECKUX PEaKTOpax,
OTIpE/IeNICHUS] TEXHOJIOTHUECKUX MOoKa3aTeneit
IpoLecca; METoJaMH BbI0Opa XUMHUYECKUX
pEeaKTopoB -

OIIK-4.15 Bnageer MeTogaMu yrpaBiaeHUs
XUMMKO-TEXHOJIOTHYECKUMH CUCTEMaMU U
METO/IaMHU PETYIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX MPOLIECCOB -

OIIK-4.16 Bianeer nakeramMu NpuKiaaHbIX
MIPOrpaMM JUIsl MOJEIMPOBAHUS XUMHUKO-
TEXHOJIOTHYECKHX IPOLIECCOB

Hayunslie
UCCIIEI0OBaHUs
pa3paboTku

n

OIIK-5. Cnocoben
OCYIIIECTBIISATH
AKCIIEPUMCHTAIHHBIC
HCCIICI0OBAHUS u
HCITBITaHHUS 110
3aJJaHHON  METOIHKE,
MIPOBOIUTH
HaOJII0ICHUS u
U3MEpPEHUsT C YYeTOM
TpeOOBAaHUN  TEXHHUKHU
0e30I1aCHOCTH,
o0pabaThIBaTh u
WHTEPIPETUPOBATH
AKCIIEPUMCHTAIBHBIC
JTAaHHBIC

OIIK-5.1 3Haer OCHOBHBIE METOJIBI M MPUEMBI
npo6ooTOOpa " poOOTIOATOTOBKHU
aHATM3UPYEMBIX 00BEKTOB, METO/IbI pa3eiICHHS
Y KOHIICHTPUPOBAHHUS BEUIECTB -

OIIK-5.2 3naer TeopeTHYECKHE OCHOBBI H
MPUHIIUITEI XUMUYECKHX U (PU3NKO-XUMHUYICCKUX
METOJIOB  aHalM3a — DIIEKTPOXUMHUYECKHUX,
CIEKTPATBHBIX, XPOMOTOTpAPHIECKUX -
OIIK-5.3 3maer wMeroAbl WACHTUPHUKAIUN
MaTeMaTUYECKUX ONHMCAHUI TEXHOJIOTUYECKUX
IIPOLIECCOB HA OCHOBE JKCHEPUMEHTAIbHBIX
JTAHHBIX —

OIIK-5.4 Ywmeer BbIOpaTh METOJl aHAIW3a IS
3aJlaHHOM aHaJIUTHUYECKOH 3aaun

OIIK-5.5 VYMmeer MPUMEHSTh METOEI
BBIYHCITUTEIIBHOM MaTeMaTHKU u
MaTeMaTU4YEeCKOW CTAaTUCTHKU Ui 00pabOTKH
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Pe3yJbTaTOB IKCIIEPUMEHTA -
OIIK-5.6 Bnaneer meTogamMu MaTeMaTU4YeCKOM
CTaTUCTUKH I  OOpabOTKM  PE3y/bTaToOB
AKTHBHBIX U TACCUBHBIX SKCIIEPUMEHTOB

NudopmannonHas
0€30MacHOCTb

OIIK-6. Crniocoben
MOHUMATh  ITPUHIIHITHI
paboThl COBPEMEHHBIX
MH(POPMAITMOHHBIX
TEXHOJIOTU I 51
WCIIONIb30BaTh HMX IS
perieHus 3aza4
npoecCuoHATBHOM
NEeSITETbHOCTH

OIIK-6.1 3naer wu coOmogaeT  HOPMBI
MH(POPMAITUOHHOM 0€301acHOCTH B
po¢eCcCHOHANTBHOM IEATETLHOCTH

OIIK-6.2  VYmeer  pemarb  HHXEHEPHO-
TEXHUYECKHE 3a1aun 1 3a1auu
BBIUMCIIATEIIEHOW MaTEMAaTHKH C MPUMEHEHUEM
COBPEMEHHBIX IPOTPAMMHBIX KOMIUIEKCOB H
SI3BIKOB TIPOTPAMMHUPOBAHHS

OIIK-6.3 Bnageer coBpeMEHHBIMU IT-
TEXHOJIOTHSIMU TIpU cOope, aHanu3e, o0paboTke
Y TIPeCTaBJICHNN HH()OpMaITUH
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4.3 HpO(l)eCCI/IOHaJ'IbeIe KOMIIETCHIIMA BBINTYCKHUKOB U HHAUKATOPbI UX TOCTUKCHUS

OcHoBaHue
3anaga .
. | O06bekT nmm obnacTh Kon u Kon u HanmeHoBaHMe (mpoeccronanbHbIN
npoeceronansHok 3HAHUS HauMmenosaHue 11K nHAUKaTopa goctmkenus 11K CTaHJapT, aHAJU3 OMBITA)
ACATEIPHOCTH O060011eHHbIE TPYIOBBIE (HYHKIIUU
Hay4Ho-ucciaenoBarebCKuil THI 32124 PO} ecCHOHAIBLHOM 1eATeIbHOCTH
Beinonnenue XHUMHYECKOE, ITIK-1 Cnocoben [1IK-1.1 3Haer nopsaoK opranusauuy, | AHauu3 TpeOOBaHUM K
(GyHIaMEHTAIBHBIX U | XUMHKO- OCYILECTBJIATH IJTAHUPOBAHUA U MPOBEICHUS npodeccnoHaTLHBIM
MPUKIAIHBIX paboT TEXHOJIOTUYECKOE TEXHOJIOTUYECKUI TEXHOJOTMYECKOT0 MpoLecca. KOMITETCHIIUSIM, MPEIbABISIEMbIM
IIOMCKOBOTO, MPOU3BOJACTBO; MPOLIECC B [IK 1.2 YmeeT ucnosib3oBaTh K BBIIIYCKHUKAM HalpaBJICHUS
TEOPETUYECKOTO U COOTBETCTBUU C TEXHUYECKUE CPENICTBA JUIsl MOJITOTOBKH Ha PBIHKE TPY/a,
SKCIEPUMEHTAIBHOrO | CKBO3HBIE BUJIBI pETrI1aMCHTOM U U3MEPEHHUS OCHOBHBIX ITapaMETPOB 00001IeHIE 3apYOEKHOTO OIBITA,
XapakTepa ¢ LEeIbIo npoecCHOHATBPHON | MCTIOJB30BATh TEXHOJIOTUYECKOTO MPOIIEeCcca, CBOUCTB | IIPOBEIEHUS KOHCYJIBTALUN C
OIIpEIEICHUS JEATEIIbHOCTH B TEXHUYECKUE CPEJICTBA | CHIPhS M MTPOTYKIIHH. BEIYLUIMMU pabOTOAATEIIMH,
TEXHUYECKUX IIPOMBILIEHHOCTHU JUTS. U3MEpPEHUs [T1K-1.3 Bnangeet HaBbIKaMu oObeMHEeHUIMH paboToaaTeneit
XapaKTCPUCTUK HOBOU (B C(bepe OCHOBHBIX IMapaMCTpOB OCYLIECTBIATH TEeXHOJIOTUYECKUU oTpaciiv, B KOTOpOfI

TCEXHHUKHU, a TAKKEC
KOMILIEKca padoT Mo

OpraHu3aluu u
MPOBEJICHUS] HAYYHO-

TEXHOJIOTUYECKOTO
po1uecca, CBOMCTB

IIPOLIECC B COOTBETCTBHH C
perJaMeHTOM.

BOCTpe6OBaHI)I BBIITYCKHUKH B
paMKax HallpaBJICHUS MOATOTOBKH.

paszpaboTke HCCIIEIOBATENbCKUX | CHIPbS U IPOAYKLHUU.
TEXHOJIOTUYECKOU U OTIBITHO-
JOKYMEHTAI1H. KOHCTPYKTOPCKHX

pabot B obOnactu

XUMHUYECKOTO U

XUMUKO-

TEXHOJIOTUYECKOTO

IIPOU3BO/JICTBA).
Beinonnenue XHUMHYECKOE, [1IK-2. T'oToB u3yuath I1K-2.1. 3HaeT nopsaok AnHanus TpeboBaHM K
(GyHIaMEHTAIBHBIX U | XUMHKO- HayYHO-TEXHUUYECKYIO | BBICTPAWBAHHUSA JOTMYECKUX npoheccHOHATBEHBIM
MPUKIAIHBIX paboT TEXHOJIOTUYECKOE nH(pOpMaIIHIO, B3aMMOCBSI3€H MEXy Pa3IMYHBIMU KOMIIETEHIIUAM, PEAbIBIIEMbIM
IIOMCKOBOTO, IIPOU3BO/ICTBO; OTEUYECTBEHHBIN U JUTEPaTypHbIMU HCTOUHUKAMHU. K BBIITYCKHUKAM HaIlpaBJICHUS
TEOPETUUECKOTO U 3apyOeKHBINM OMBIT 110 [TK-2.2. YMmeeT oCyIecTBIsSITh IOUCK, | MOJTOTOBKH Ha PhIHKE TPY/A,
AKCIIEPUMEHTAILHOTO | CKBO3HBIEC BHJIBI TeMAaTHKe 00pabOTKy 1 aHAIM3 HAYIHO- 0000111eHIE 3apyOEKHOTO OIBITA,
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Xapakrepa ¢ Lelblo
onpeeNeHus
TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHUKH, a TAaKkKe
KOMILIEKca padoT Mo

npodeccnoHaIBHO N
ACATCIBHOCTHU B
MPOMBIINIJICHHOCTH
(B cepe
OpraHu3aluu U
MMPOBCACHUA HAYYHO-

HUCCICIOBaHUA.

TEXHHUYECKOH MH(POPMAIIH IO
NPOQHITIO BBITIOJIHIEMOH pabOThI, B
TOM YHCJIE C IPUMECHEHHEM
COBPEMEHHBIX TEXHOJIOTHH.

I1K-2.3. Bnaneer HaBBIKaMH
oOpaleHns ¢ HayYHOU U TEXHUYECKOH

IMPOBCACHUA KOHCyJII)TaIII/If/'I C
BEIYIIIUMH pabOTONATEISIMU,
00beTMHEHUAMH paboToaaTenen
OTpaciy, B KOTOPOH
BOCTpe6OBaHBI BBIITYCKHUKH B
paMKax HallpaBJICHUS MOATOTOBKH.

pa3paboTke UCCIIEI0BATENIbCKUX JUTEPATypPOH.
TEXHOJIOTUYECKOU U OTIBITHO-
JOKYMEHTAI1H. KOHCTPYKTOPCKHX

pabot B obOnactu

XUMHUYECKOTO U

XUMHKO-

TEXHOJIOTUYECKOTO

IIPOU3BO/JICTBA).
Beinonnenue XHUMHYECKOE, I1K-3. Cnocoben I1K-3.1. 3HaeT OCHOBHBIE IPUHIMIBI, | AHaAJIN3 TPEOOBAHUN K
(byHIAMEHTABHBIX U | XUMHKO- MIPOBOJUTH aHAIU3 METO/1bI U (POPMBI KOHTPOJIS npodeccuoHaTbHBIM
MPUKIAIHBIX paboT TEXHOJIOTUYECKOE CBIPBSI, MAaTEPUAJIOB U TEXHOJIOTHYECKOI0 Ipolecca 1 KOMITIETEHIIUAM, PEIbSBISIEMbIM
IIOMCKOBOTO, IIPOU3BO/ICTBO; rOTOBOM MPOIYKIIMH, KayecTBa MPOAYKLHH. K BBIITYCKHMKaM HalpaBJCHUS
TEOPETUYECKOIO U ocyiecTBiATh oueHKy | I1K-3.2. YMmeer oueHuts u [IOJArOTOBKH Ha PBIHKE TPY/a,
AKCHEpUMEHTaIbHOrO | CKBO3HBIE BU/IBI pe3yabTaTOB aHAIM3a. | UHTEPIPETUPOBATH NOJYyUECHHbIE 000011eHNE 3apyOEKHOTO OIIBITA,
XapakTepa ¢ LENbI0 npodeccHOHAIBHOM pe3yJIbTaThI. IIPOBEJICHUS] KOHCYJIbTALlUM C
OIIpEIEICHUS NEATENBHOCTH B [1K-3.3. Bnaneer coBpeMeHHBIMH BEIYLUIMMU pabOTOAATEIIMH,
TEXHUYECKUX IIPOMBIIITIEHHOCTH METO/IaMH aHaJln3a ChIPbE, o0beaMHEHUAMH paboToaaTeNeit
XapaKTepUCTHUK HOBOH | (B cepe MaTepuaIoB U TOTOBOU IPOAYKIIHH. OTpaciy, B KOTOPOH

TEXHHUKH, a TAKKE
KOMILIEKca padoT Mo
pa3paboTke
TEXHOJOTUYECKOU
JOKYMEHTAITUH.

OpraHu3aluu U
MMPOBCACHUA HAYYHO-
UCCIIEIOBATEIBLCKUX
U OIIBITHO-
KOHCTPYKTOPCKUX
pabot B obOnactu
XUMHUYECKOTO U
XUMHUKO-
TEXHOJIOTHYECKOTO

BOCTpe6OBaHI)I BBIITYCKHUKH B
paMKax HallpaBJICHUS MMOATOTOBKH.

[TpodeccronanbHEI cTaHIApT
26.017 «Creunanucr 1o
MOJITOTOBKE U OKCILTyaTalluu
HAyYHO-TIPOMBIIIIJICHHOTO
o0opymoBaHUs IS IOTyIEHUS
HaHOCTPYKTYpupoBaHHbIX PVD-

25




IIPOU3BO/JICTBA).

MTOKPBITUIN, YTBEPKACHHBII
npukazoM MuHucTEepCcTBa TpyAa U
COLMAIBHOM 3aIuThl Poccuiickon
®enepaunn ot 29 aBrycra 2017 .
N 644H,

Oo6o06uienHas TpynoBas GyHKIUs
C. Opranuzanus
IIPOM3BOJICTBEHHOIO ITpoLiecca
HaHECEHMS
HaHOCTPYKTypupoBaHHOro PVD-
MTOKPBITHSL.

C/05.6. KoHTpoIs COOMIOICHUS
TEXHOJIOTMYECKHUX IPOLIECCOB Ha
yuactke PVD-nokpseituii (ypoBeHb
KBaJMpuUKanuu — 6).

Beinonnenue
(byHIaMEHTATBHBIX U
MPUKIAIHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCHEPUMEHTAIBHOTO
Xapakrepa ¢ Lelblo
onpeeneHus
TEXHUYECKUX
XAapaKTEPUCTUK HOBOM
TEXHUKH, a TAKKe
KOMILIEKca padoT Mo
pa3paboTke
TEXHOJIOTMYECKON
JOKYMEHTAI1H.

XUMHUIecKoe,
XUMHUKO-
TEXHOJIOTHYSCKOE
MPOU3BOJCTBO;

CKBO3HBIE BUJIBI
npodeccnoHaIBHO T
JIeATEIIbHOCTH B
MPOMBIIIICHHOCTH
(B cepe
OpraHu3aIuy U
MPOBEICHHUS HAYYHO-
HCCIIEI0BATEIILCKUX
Y OTBITHO-
KOHCTPYKTOPCKUX
pabot B obOnactu
XUMHUYECKOTO U

I1K-4. Cnocoben
BBIOMPATh METOJ]
HAyYHOTO
WCCIIIOBAHUS, UCXOIS
13 KOHKPETHBIX 337134,
OpPraHU30BBIBATH €TI0
OCYIIECTBIICHHE U
aHAJM3UPOBATh
pe3yIbTaThI C
WCTIOJIb30BAHUEM
COBPEMEHHBIX METOJIOB
00pabOTKU JaHHBIX,
0pOPMITSITH
MOJTy4ECHHBIE
pe3yIbTaThl B BHJIE
0T4YeTa, HAYy4YHOHU
yOTMKaIY, TOKJIaa,

[1K-4.1. 3naet coBpeMeHHbIE

MoAXO0Jbl K HAYYHOMY HMCCJIICJOBAHMIO.

[1K-4.2. Ymeet opopMIsITh
MIOJIy4YE€HHBIE PE3YJIbTAThl B BUJIE
oTueTa, Hay4YHOU MmyOIMKanuy,
JOKJIa/1a.

[1K-4.3. Bnaneer cOBpeMeHHBIMU
MeTo1aMu 00pabOTKU JaHHBIX.

AnHanus TpedoBaHM K
podeccnoHaTEHBIM
KOMIIETEHIIHSIM, TTPEIbIBISIEMBIM
K BBIITYCKHHKAaM HaIlpaBICHHS
MOJITOTOBKH Ha PBIHKE TPY/a,
00001IeHNE 3apyOEKHOTO OIBITA,
MIPOBEICHUS KOHCYIbTALUH C
BEIYIIUMHU pabOTOIATEIAMH,
o0BbeTMHEHUAMH paboToaaTesnen
OTpaciy, B KOTOPOH
BOCTpeOOBaHBI BHIITYCKHUKHU B
paMKax HarpaBJIEHHUS TOATOTOBKH.

[MpodeccronanbHbIH cTaHIAPT
40.037 «Crienuanucr 1o
pa3paboTKe TEXHOJIOTUN
IIPOM3BOJICTBA NPHOOPOB
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XUMUKO- TOTOBHTH (10T KBAHTOBOH JICKTPOHUKH U
TEXHOJIOTHYECKOTO | pYKOBOJCTBOM) (OTOHHKMY, YTBEPIKICHHBIH
MIPOM3BOJICTBA). JTOKYMEHTHI K npuka3oM MuHHCTEpCTBA Tpyna U
NaTEHTOBAHUIO, COIMAIBHOM 3auTel Poccuiickom
0(OPMIICHHIO HOY-Xay. ®enepanuu ot 10 utons 2014
roga N 446mn,
Oo6o06uienHas TpyaoBas GyHKIUs
D. PazpaboTka u 060cHOBaHME
TEXHUYECKUX TPeOOBaHUHN K
MOJIEPHU3ALUH TEXHOJIOTUIECKUX
JIMHUM.
D/04.6 Pa3zpaboTka METOIUK U
TEXHUYECKOE PYKOBOJCTBO
JKCIIEPUMEHTAIIBHON MTPOBEPKOM
TEXHOJIOTUYECKUX MPOLIECCOB U
MCCIIeIOBaHUEM MTapaMEeTPOB
HAaHOCTPYKTYPHBIX MaT€pPHUaIOB
(ypoBeHb KBasIM(pUKaLMu — 6).
Beinonnenue XHUMHYECKOE, I1K-5. Cnocoben I1K-5.1. 3HaeT pu3UKO-XUMHUYECKUE AnHanus TpeboBaHM K
(byHIaAMEHTABHBIX U | XUMHKO- pa3pabarbIBaTh U OCHOBBI PabOTHI TPUOOPOB npoheccHOHaTBEHBIM
MPUKIIAJHBIX paboT TEXHOJIOTHYECKOE BHEPSATH AIIEKTPOHHON TEXHUKH, TIOTYyIEeHUS KOMIIETEHIIHSIM, TIPEIbIBISEMBIM
MTOMCKOBOTO, MIPOU3BOJICTBO; MHHOBAIMOHHBIE MOHOKPHCTAJIJIOB U MaTE€pPUAIOB K BBIITYCKHHKAaM HalpaBJICHUS
TEOPETHUYECKOTO U TEXHOJIOTUYECKHE AIIEKTPOHUKHU M HAHOAIEKTPOHUKH. MOJITOTOBKH Ha PBIHKE TPY/a,
AKCHEpUMEHTaIbHOrO | CKBO3HBIE BU/JIBI IIPOLIECCHI B 00J1aCTH 00o01IeHune 3apy0esKHOTO OTIBITA,
. [1IK-5.2. YMmeeT npuMeHsITh .
Xapakrepa ¢ Lelblo npo(eCcCHOHANBPHON | MOJIyYeHHUS U MIPOBEACHUS KOHCYIbTALUH C
AHATTUTHYECKHUE U YUCIICHHBIE METOIbI
OTIpe/IeIeHUs JEeATeIbHOCTH B MCTIOJIb30BAHUS BEYIIUMHU pabOTOIATEISIMH,
B 00JIaCTH MOJTYyYEHUSI HOBBIX .
TEXHUYECKUX MIPOMBIIIICHHOCTH MaTepHaloB U o0BbeTMHEeHUAMH paboToaaTenen
. ., | MarepuaioB U MpruOOPOB .
XapaKTepUCTHUK HOBOH | (B cdepe pUOOPOB AIEKTPOHHOM OTpaciu, B KOTOPOii

TEXHHUKH, a TAKKE
KOMILIEKca padoT Mo
pa3paboTke
TEXHOJOTMYECKOU
JOKYMEHTAITIH.

OpraHu3anuu u
IIPOBEACHUS HAyYHO-
HCCIIEN0BATEIBCKUX
U OTIBITHO-
KOHCTPYKTOPCKHUX

TEXHUKHU U
HAHOXJIEKTPOHUKH.

ANEKTPOHHOW TEXHUKHU U
HAHOXJICKTPOHUKH.

[1K-5.3. Bmageer metomamu
MIOJIY4EHUS] MaTEPUAJIOB 2JIEKTPOHHOU
TCXHUKHU U HaHOE)J'IeKTpOHI/IKI/I.

BOCTpe6OBaHI)I BBIITYCKHUKH B
paMKax HallpaBJICHUS MMOATOTOBKH.

[TpodeccronanbHEIN cTaHIApT
26.017 «Crienuanuct 1o
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paboT B obiactu
XUMHYECCKOT'O "
XHUMHKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/JICTBA).

MOATOTOBKE U AKCIUTyaTalluu
Hay4YHO-TIPOMBIIIJIEHHOTO
00OpyIOBaHUS IS TIOJTy4EHUS
HaHOCTPYKTYpUpOoBaHHbIX PVD-
MTOKPBITUIN, YTBEPKACHHBII
npukazoM MuHucTEepCcTBa TpyAa U
COLMAIBbHOM 3aIuThl Poccuiickon
®enepauun ot 29 aBrycra 2017 r.
N 644n,

Oo6o06muienHas TpyaoBas QyHKIHS
C. Opranuzanus
IIPOM3BOJICTBEHHOIO ITpoLiecca
HaHECEHMS
HaHOCTPYKTypupoBaHHOro PVD-
MOKPBITHSL.

C/05.6. KoHTpoIh COOMIOICHUS
TEXHOJIOTMYECKUX IIPOLIECCOB Ha
yuactke PVD-nokpseituii (ypoBeHb
KBaJMpHUKaIuu — 6).

[TpodeccronanbHbI cTaHIApT
29.002 «Crneuuanuct
TEXHUYECKOTO 00eCTIeueHUs
TEXHOJIOTUYECKUX MPOIECCOB
IIPOU3BO/ICTBA IPUOOPOB
KBaHTOBOU JIEKTPOHUKH U
(OTOHUKMY, YTBEPKICHHBIN
puKa3zoM MUHHCTEPCTBA TPyAa U
COLMAJIBHOM 3a1uThl Poccuiickon
@enepauun oT 7 ceHTsi0ps 2015 r.
N 598H,

Oo6o06uienHas TpynoBas GyHKIUs
D. Texunueckas noAroToBKa
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TEXHOJIOTUYECKOU Oa3bl
IIPOM3BOJICTBA IPHOOPOB
KBAHTOBOH JICKTPOHUKH U
(hOTOHUKH.

D/04.6 Tlpusencuue
(GYHKIIMOHATIBHBIX BO3MOXXHOCTEH
000pyZ0BaHUs B COOTBETCTBHE
crienu(puIeckuM TpeOOBaHHIM
MPOIIECCOB HAHOTEXHOJIOTUU
(ypoBeHb kBasM(puKanuu — 6).

[TpodeccronanbHbIN cTaHTAPT
40.037 «Crienuanucr 1o
pa3paboTKe TEXHOJIOTUN
IIPOU3BO/ICTBA IPUOOPOB
KBAHTOBOH JICKTPOHUKH U
(OTOHUKMY, YTBEPKICHHBIN
npuka3oM MuHHCTEpCTBA Tpyna U
COLMAJIBHOM 3a1uThl Poccuiickoin
®enepanuu ot 10 utons 2014
roga N 446mn,

Oo6o06muienHas TpyaoBas QyHKIUS
D. PazpaboTka u 060cHOBaHME
TEXHUYECKUX TPeOOBaHUHN K
MOJIEPHU3ALUHU TEXHOJIOTUIECKUX
JIMHUM.

D/02.6 Pa3zpaboTka TEXHUYIECKHX
TpeOOBaHU K MOAECPHHU3AINN
TEXHOJIOTUYECKUX JIMHHUM C IIETTHI0
peanu3aly KOHIeTuN
MIPOU3BO/ICTBA M ONITUMHU3AIIH
TEXHOJIOTUYECKUX MPOLIECCOB C
Y4€TOM TpeOOBAaHUN CUCTEM
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MEHEKMEHTa

D/04.6 Pa3zpaboTka METOIUK U
TEXHUYECKOE PYKOBOJCTBO
JKCIIEPUMEHTAIIBHON MTPOBEPKOI
TEXHOJIOTUYECKUX MPOLIECCOB U
MCCIIeIOBaHUEM MTapaMEeTPOB
HAaHOCTPYKTYPHBIX MaT€pPHUaIOB
(ypoBeHb KBasIM(pUKaLMu — 6).

TexHosornyecknii TMI 32124 NPO(PECCHOHATIBLHOMN AeATeJIbHOCTH

Beinonnenue
(byHIaMEHTABHBIX U
MPUKIIAIHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCIEPUMEHTAIbHOTO
Xapakrepa ¢ Lelblo
onpeeneHus
TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHUKH, a TAKKe
KOMILIEKca padoT Mo
pa3paboTke
TEXHOJIOTMYECKON
JOKYMEHTAI1H.

XUMHUIECKoe,
XUMHUKO-
TEXHOJIOTHYSCKOE
MPOU3BOJCTBO;

CKBO3HBIE BUJIBI
npodeccnoHaIBHO N
JIeATEIIbHOCTH B
MPOMBIIICHHOCTH
(B cepe
OpraHu3aIuy U
MPOBEICHHUS HAYYHO-
UCCIICIOBATEILCKUX
Y OTBITHO-
KOHCTPYKTOPCKHX
pabot B obOnactu
XUMHUYECKOTO U
XUMHUKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/JICTBA).

ITK-6. CnocoOeH
BBIOMpATh
obopynoBaHue u
TEXHOJIOTUYECKHE
napameTpsl mporiecca
UISL IPOU3BOJICTBA
MaTepHalioB U
pruOOPOB AIEKTPOHHOMN
TEXHUKH U
HAHOAJIEKTPOHUKHU

[IK-6.1. 3HaeTr TEXHOJOTHUYECKOE
obopymoBaHue I TIPOU3BOJCTBA
MaTepHuanioB u pudOpoB
AIEKTPOHHOU TEXHUKHU u
HAHOXJIEKTPOHUKH W TpPaBWJIa €ro
IKCIUTYaTaIiH

[1K-6.2. Ymeer noadupaTh
TEXHOJIOTUIECKHE napaMmeTpsl

mpolrecca IMPOU3BOJCTBA MaTEPHUAIOB
U TIpUOOPOB AJIEKTPOHHOM TEXHUKU U

HAHOXJIEKTPOHHUKH.
T1IK-6.3. Bnanmeer OCHOBaMU
[IPOCKTUPOBAHUS  TEXHOJOTMYECKOU

JUHUMA TIPOM3BOJCTBA MaTEpPHAJOB M
puOOPOB 3JNEKTPOHHOW TEXHUKH U
HAHOAJIEKTPOHUKH.

AnHanus TpeboBaHM K
npodeccnoHaTbHBIM
KOMIIETEHIIHSIM, TTPEIbIBISIEMBIM
K BBIITYCKHHKAaM HaIlpaBIICHHS
MOJITOTOBKH Ha PBIHKE TPY/a,
00001IeHIE 3apyOEKHOTO OIBITA,
MIPOBEACHUS KOHCYIbTALUH C
BEIYIIUMHU pabOTOIATEIAMH,
o0BbeTMHEHUAMH paboToaaTesnen
OTpaciy, B KOTOPOH
BOCTpeOOBaHBI BHIITYCKHUKHU B
paMKax HarpaBJIEHHUS TIOATOTOBKH.

[TpodeccronanbHEIN cTaHIApT
26.017 «Creunanucr 1o
MOATOTOBKE U AKCIUTyaTalluu
Hay4YHO-TIPOMBIIIJIEHHOTO
o0opymoBaHUs IS IOTyIEHUS
HaHOCTPYKTYpUpoBaHHbIX PVD-
MTOKPBITUIN, YTBEPKACHHBIN
npukazoM MuHHcTEpCTBa Tpyaa U
COLMAIBbHOM 3aIuThl Poccuiickon
@enepauun ot 29 aBrycra 2017 1.
N 644H,
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Oo6o06uienHas TpynoBas GyHKIUs
C. Opranuzanus
MIPOU3BOJICTBEHHOTO TpoIiecca
HaHECEHUs
HaHOCTPYKTypupoBaHHOro PVD-
MOKPBITHSI.

C/05.6. KoHTpOIH COOMIOICHUS
TEXHOJIOTUYECKUX MPOLIECCOB Ha
yuactke PVD-nokpsituii (ypoBeHb
KBaJMpuUKanuu — 6).

[TpodeccronanbHbI cTaHIApT
29.002 «Crneuuamuct
TEXHUYECKOTO 00ecTIeueHuUs
TEXHOJIOTUYECKUX MPOIECCOB
MIPOU3BO/ICTBA TPUOOPOB
KBaHTOBOH JIEKTPOHUKH U
(OTOHUKWY, YTBEPKICHHBIN
npuKa3zoM MUHHCTEPCTBA Tpy/a U
COLMAJIBHOM 3a1uThl Poccuiickon
@enepauun ot 7 ceHTs10ps 2015 r.
N 598H,

Oo6o06uienHas TpynoBas GyHKIUs
D. Texunueckas moaAroToBka
TEXHOJIOTHYECKOM Oa3bl
IIPOM3BOJICTBA IPHOOPOB
KBaHTOBOH JIEKTPOHUKH U
(hOTOHUKH.

D/04.6 Tlpusencuue
(YHKIIMOHATTLHBIX BO3MOXKHOCTEH
000py/IOBaHUS B COOTBETCTBUE
crenupuIeckuM TpeObOBaHUIM
MIPOIIECCOB HAHOTEXHOJIOTUHU
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(ypoBeHb kBasM(pukanuu — 6).

[MpodeccronanbHbI cTaHIApT
40.037 «Crienuanucr 1o
pa3paboTKe TEXHOJIOTUN
IIPOM3BO/ICTBA IPHOOPOB
KBAHTOBOH JICKTPOHUKH U
(OTOHUKWY, YTBEPKICHHBIN
npuka3oM MHHHCTEPCTBA Tpyna U
COLMAJIBHOM 3a1uThl Poccuiickon
®enepanuu ot 10 urons 2014
roga N 446mn,

Oo6o06uienHas TpynoBas GyHKIUs
D. PazpaboTka u 060cHOBaHME
TEXHUYECKUX TPeOOBaHUHN K
MOJIEPHU3ALUH TEXHOJIOTUIECKUX
JIMHUM.

D/02.6 Pa3zpaboTka TEXHUYIECKHX
TpeOOBaHU K MOAECPHHU3AINN
TEXHOJIOTUYECKUX JIMHHUH C IIEeITTBI0
peanu3aly KOHIeTuN
MIPOU3BO/ICTBA M ONITUMHU3AIIH
TEXHOJIOTUYECKUX MPOLIECCOB C
y4eTOM TpeOOBaHUN CUCTEM
MEHEJDKMEHTA
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5 AHHOTAIIUA PABOYUX ITPOT'PAMM JUCHHUIIJIMH, ITIPAKTUK U THA
5.1 lucuunIMHbI 00513aTeJIbHON YacTH

AHHOTaNusA padoyeil NPOrpaMmMbl JUCHUILIMHBI
«HOCTpPaHHBIN A3BIK»

1. Heap aucHumiIuHbl — mpuoOpeTeHrne oOyyaromumucs oOmie, KOMMYHMKaTUBHOW U
podeccHOHAIIbHON KOMIIETEHLMH, YpPOBEHb KOTOPBIX Ha OTHENbHBIX JSTamax S3bIKOBOM IOJATOTOBKHU
MIO3BOJISIET MCIOJIb30BaTh MHOCTPAHHBIN SI3bIK MPAKTUYECKH KakK B MPO(EeCCHOHATBHON (IPOU3BOACTBEHHOMN
Y HAy4YHOMW) JAESITeIbHOCTH, TaK U JUIs 1iejiel camooOpa3oBaHusl.

2. B pe3syabTaTe H3yyeHUs] JUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMHU UX TOCTHKCHUS.

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

3nams:

- OCHOBHBIE CHOCOOBI COUETAEMOCTU JIEKCHUECKHUX EIMHHUIl U OCHOBHBIE CIOBOOOpa30BaTENIbHbIE
MOJENH;

- PYCCKHE SKBHBAJICHTHI OCHOBHBIX CJIOB U BBIPQXEHHIl peud B MPOLECCE MEXKIUYHOCTHOIO H
MEXKYJIbTYPHOTO B3aUMOJICHCTBHS;

- OCHOBHBIE IIPUEMBI U METO/1bI peheprupoBaHUS U AHHOTUPOBAHUS JINTEPATYPHI;

- MACCUBHYIO U aKTHBHYIO JIEKCHUKY, B TOM 4HcJe OOIIEHAYYHYIO U CHEIHaIbHYI0 TEPMHHOJOIHIO,
HE0OX0IMMYIO JIJ1sl pabOThI HaJl TUIIOBBIMU TEKCTaMH;

- IpueMbl paboThl C OPUTUHATILHON JINTEPATYPON HA HHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTrMHAIBHOM JINTEPATYPOIl HA MHOCTPAHHOM SI3BIKE;

- paboTath CcO CI0BapeM;

- BECTU IEpEeluCKy Ha HM3y4aeMOM SI3bIKE C IEJIbI0 MEXKIUYHOCTHOTO U MEXKKYIbTYPHOTO
B3aUMO/JICHCTBHSI,

- BECTH PEYEBYIO JEATCIHHOCTh MPUMEHUTEIHHO K cdepe OBITOBOH U TPodecCHOHATBEHOM
KOMMYHHKAIUH.

Braoemy:

- MHOCTPAHHBIM SI3bIKOM HA YPOBHE MEKJIUYHOCTHOTO M MEXKYJIbTYPHOTO OOIIEHUS, HaBBIKAMU U
YMEHUSMH PEUYEBOM JIEATEILHOCTH TPUMEHUTEIBRHO K cdepe ObIToBOM U  mpodeccHoHaTbHON
KOMMYHHMKAIMU, OCHOBaMH IyOJIUYHOMN peul;

- OCHOBaMHM pedeprpoBaHUs U AHHOTUPOBAHUS JINTEPATYPhI HA U3y4a€MOM HHOCTPAHHOM SI3bIKE.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

Paszpgen 1. I'paMmMarnueckue v IEKCHYECKUE TPYAHOCTH U3y4aeMOTIO SI3bIKA.

1.1 CopspkeHre U M3MEHEHHUE TJIaroja-cBs3kd B (popmax HacTosiiero BpeMeHH. BunoBpeMmeHHbIe
¢opmbl riarosnioB. OOpazoBaHue (OpM MPOCTHIX, NPOJOKEHHBIX, NEPPEKTHBIX U MNepPEeKTHO-
MIPOJIOJDKEHHBIX BpeMEH Iiiaroja. BompocuTenbHble MpeiokKeHUs B pa3inyHbIX BpeMeHax. OOpa3zoBaHue
OTpULATENbHBIX (JOPM IJIarojia B pa3IMyHbIX BpeMeHax.

1.3 OOpa3oBaHHe NPOCTHIX, MPOJODKEHHBIX, MEPPEKTHBIX BpPEMEH TIJarojibHbIX GOpM U
ynotpebnenue ¢opm crpaaarenbHoro 3aiora.l.4. BunoBpemennsie (opmbl riaronos. OOpa3oBaHue
MPOCTBIX, MPOJIOJDKEHHBIX, MNEPPEKTHBIX U NEp(PEKTHO-IPOJOHKEHHbIX BpeMeH. BomnpocurenbHbie
MpeVIOKEHUsT B pa3inyHbIX BpemeHax. OOpa3zoBaHue OTpHULATEIbHBIX (QOpPM TIJarojia B PasIUYHBIX
BpEMeEHax.

1.4 Ilpuuactus. [lpuyactus HacTosiero u npoieuero BpeMenu. [lepgpextHeie Gopmbl puyacTus.
Mecto npuyactuii B peuiokeHun. AOCOIIOTHBINA IPUYACTHBINA 000pOT.

1.5 Undunutus. @opmel unpuuutuba. [IponoinkeHHblt U neppekTHbIH MHOUHUTUB. DyHKIUU
nH(pUHUTUBA B npeanoxeHuu. OOpa3oBaHue U ynorpedieHue WH(OUHUTUBHBIX 0OOPOTOB THUIMA «CIOXKHOE
MOJJIEXKAILEE» U «CIIOKHOE JIOTIOJTHEHHUE.

1.6 Mopanbeubie riaroasl. CTpykTypa npemioxenus. [IpuHnuns! cioBooOpa3oBanus. CokpaiieHus
(a60peBuarypel). O6o3HaueHune natel [IpaBuna dreHHUs XUMUYECKUX DJIEMEHTOB, 0003HAUYCHU U popmyn
HEOPraHMYECKUX COCAMHEHUN M ypaBHEHUN XMMHYECKHMX peakuui. [IpaBuia dTeHus eauHUL] U3MEpEHUS.
[IpaBuiia yTeHUST HAMMEHOBAHUM OCHOBHBIX OPraHUYECKUX COCTUHEHUM.
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Paszpnen 2. Pa3BuTue HaBBIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBeneHue B cienuanbHOCTh

2.1.2. .. Menneneen

2.1.3. PXTY um. JI.. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bI, HAY4YHbIE CTATbU

2.1.5. CoBpemeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumunyeckas naboparopus. Texnuka Oe3zomacHoctu B Jjaboparopuu. IM3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymaymiero.

2.1.9. buorexHonorus PapmaneBTHUYECKUE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOaembl FIKOJIOTUH.

2.2 llonstme o Buumax ureHud. IIpocmoTpoBoe uTeHMEe Ha Hpumepax TekcroB o xumunu, .M.
Mengeneere, PXTY um, JI.1. Menneneera.

AXTUBH3AIMS JIEKCUKU IPOYUTAHHBIX TEKCTOB.

2.3 Wzyuaroliee 4TeHnEe HayYHbIX U HAYYHO-TIOMYJIIPHBIX TEKCTOB 110 BRIOPAaHHOMN CHEMaTIbHOCTH Ha
npumepe TekcToB: «Hayka u HayyHble MeTOIbI», «XHUMHUYECKoe mnpeanpusitue», «CoBpeMEHHbIE
WH)KCHEPHBIE TEXHOJIOTHUNY, «XHUMHUYecKas jgabopatopus. TexHumka O0e30macHOCTH B J1abOpaToOpHUu.
W3mepenuss B xumuueckoi sabopatopumn», «Xumus Oynymiero. CoBpeMEHHbIE TEHACHLMM Pa3BUTHS
Haykn», «buorexnonorus. ®apmaneBTHUECKHE IPOU3BOJICTBAY, «3eneHas Xxumus. [Ipodaempl skonorum.

Jlexcuueckne OCOOEHHOCTH TEKCTOB HAYYHO-TEXHHYECKOW HANpaBlIE€HHOCTU. TepMUHOJIOTHS
HayYHO-TEXHUUYECKOH JIUTEPATYphl HA U3y4aeMOM SI3bIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTrka yCTHOM pedH 10 TEMaM:

3.1.1. «I'oBopuM o cebe, 0 cBOEH Oymymieit mpodeccum,

3.1.2. «Moi1 ynuBepcureT»,

3.1.3. «YHUBEPCUTETCKHUN KaMITyC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosnoru4eckas pedb 1o TeMe «o cede u o Oyaymieit nmpodeccun». JIekcuaeckue 0COOCHHOCTH
MOHOJIOTUYECKOU PEUH.

3.3 PeueBoii STHUKET MOBCEAHEBHOTO OOIIEHUS (3HAKOMCTBO, MPEACTABIICHHE, YCTAaHOBJICHUE U
nojJiep>)kaHue KOHTaKTa, 3ampoc M cooOuieHue uHpopMmanuu, NoOyXKIAeHHE K JIeHCTBUIO, BBIPAKEHUE
IPOCHOBIL, COTIACHS).

Oco0eHHOCTH TUAJIOTUYECKOH peuH 1o MPOMIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATBHOCTH

I'pamMaTuyeckuie TPyJHOCTHU S3bIKA CHIEUAIBHOCTHU:

4.1. I'pammaTHyUeCKUE U JIEKCUUECKUE TPYAHOCTH S3bIKA CIEIIMATIbHOCTHU:

Pa3nuuHble BapuaHThl IEpeBOa MPUYACTUN Ha pycCKUil s3bIK. [IpuyacTHbIe 060POTHI U IPHUEMBI X
IIEpEBOJIA HA PYCCKUH SA3BIK.

4.2. CocnaratenbHoe HakJoHeHHE. POpPMBbI COCIarareiabHOr0 HAKIOHEHUS B M3Yy4aeMOM S3bIKE.
MopnanbHble TJAroibl M HUX HCIOJb30BAaHHE B MPEUIOKEHUSX B COCJIAraTeJbHOM HAKJIOHEHHUU. THIIbI
YCIIOBHBIX Ipe/uiokeHu. BapuanTsl nepeBoaa npeyioxkeHuil B cocliaraTeIbHOM HAKJIOHEHUU U YCIOBHBIX
npeioxxeHuit. [lopsiiok caoB B npeanokeHnu. IOMpaTHuecKue KOHCTPYKIUH.

4.3. W3yuenue mpaBuil mepeBoja pazaudHbX (GopM MHPUHUTHBA U UHPUHUTHUBHBIX 00OPOTOB Ha
PYCCKHH SA3BIK.

4.4 Nzyyaroiiee yTeHNE TEKCTOB 110 TEMATHKE:

1) «JIaGopaTopus»

2) «/3Mepenust B XuMU4eCKOU JabopaTopum.

Crunucruyeckue OCOOEHHOCTH CIIELMAJbHOW HAyYHO-TEXHHUYECKOW JuTeparypbl. OpraHuzanus
paboTel co crnenuanbHbIMM cioBapsmu. Ilonstue o pedepupoBaHMM U AHHOTUPOBAHUU TEKCTOB I10
cnenuranbHocTH. Ilonck HOBOWM HHpOpManuu npu paboTe ¢ TEKCTaMU W3 MEPUOAMYECKUX HU3JIaHUU H
MOHOTpa(Uii, UHCTPYKIUH, IPOCHIEKTOB U CIIPABOYHON JIUTEPATYpPhI IO pacCMaTpUBaEMOIl TEMaTHUKE.
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4. O0beM yueOHOH TUCHUITHHBI

Bun yuebnoii paboTsl

Cemectp

Cemectp

Bcero

1 cemectp

2 ceMecTtp

3 cemecTp

4 cemecTp

Axan.
q.

3E

3E

Axan.
q.

3E
q.

Axan.

3E

Axan.
q.

Axan.
q.

3E

O01mas Tpya10eMKOCTh
AUCHHMILINHBI

9,0 | 324,0

2,0

72,0

2,0 | 72,0

2,0

72,0

3,0 | 108,0

KonrTakTHas padora —
ayJIUTOPHbIE 3aHATHS:

3,6 | 129,0

0,9

32,0

0,9 | 32,0

0,9

32,0

0,9 | 32,0

[IpakTrueckue 3aHATHS

(13)

3,6 | 128,0

0,9

32,0

0,9 | 32,0

0,9

32,0

0,9 32,0

CamMmocTosTebHAs
padora

4,4 | 160

1,1

40

1,1 40

1,1

40

1,1| 40,0

KonTakTHas
camocTosiTelIbHasg paboTa

CaMoCTOSITEIILHOE
W3YYCHHUE Pa3IeiioB
OUCIIUITIIINHBI

0,6

0,2

0,2

0,2

4,4
159,4

1,1

39,8

1,1
39,8

1,1

39,8

1,1
40,0

Buabl koHTpOJIS:

Bua xonrpous u3 YII

IK3aMeH

1,0 | 36,0

1,0 | 36,0

KonrakthHas pabora -
MMPOMECIKYTOYHAA
arrecranuda

[ToaroToBka K 3K3aMeHYy.

0,4
1,0

0,4
1,0

35,6

35,6

Bua utorosoro
KOHTPOJIA:

3auer

3auer

3auer

IK3aMeH

Bun yuebnoit
paboThI

Bcero

Cemectp

Cemectp

1 cemectp

2 ceMecTtp

3 cemecTp

4 cemecTp

3E

Actp. 3E

AcTtp.
9.

3E

AcTtp.
9.

3E

AcTtp.
9.

3E

AcTp.
4.

Oo6r1mas
pr,HO CMKOCTH
OUCIIUITIIIMHBI

243 2

54,0 2

54 2

54 3

81

KonTtakTHas
padora —
ayIMTOPHbIE
3aHSATHA:

3,58

96,75

24 0,89

24

24

0,89

24

[IpakTrueckue
3anstus (I13)

3,6

96 0,89

24 10,89

24

24

0,89

24

CamMmocTosTebHas
padora

4,4

120

30 | 1,11

30 | L11

30 | L11

30,0

KonrtakTHasa
caMoOCTOATEILHAS
paborta

4,4

0,45

0,15 | 1,11

0,15

0,15

1,11
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CaMocCTOsITENBLHOE
W3yYECHUE Pa3/IeNIOB 119,55 29,85 29,85 29,85 30,0
JUACIUATIINHBI

Buabl koHTpOJISA:

Bua kouTpoJs u3

VI + + +
IK3amMeH 1,00 | 27,00 - - - - - - 1,00 | 27,00
KonrtakthHas pabota

—  IIPOMEKYTOYHAas 0,30 - - - 0,30
aTTecTalus 1,00 - - - 1,00
IToaroroBka x 26,70 ) ) ) 26,70
JK3aMEHYy.

Bun nrorosoro 3aver 3auer 3aver IK3aMeH

KOHTPOJIsI:

AHHOTaNusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«Hctopus (ucropusi Poccun, Bceodiasi ucropusi)»

1 Heap nucuuniauHbl — GOPMUPOBAHUE Y CTYJCHTOB LIEIOCTHOTO MPEACTABIEHUS 00 HCTOPUUECKOM
npouuioM Poccun, ee Mecte BO BCEMUPHO-UCTOPUYECKOM IIPOLIECCE.

2 B pe3yabTaTe H3yYeHHs] JUCHUILIUHBI 00YYAIOLIUIICA 0JIKEH:

Obnadams CIeyONUMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX JTIOCTHKEHUS:

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

3nams:

— OCHOBHBIE HaIlpaBJIEHUs, IPOOJIEMbI U METO/Ibl ICTOPUUYECKON HAYKH;

— OCHOBHBIE JTanbl M KIO4eBble COObITUS UcTOpuM Poccuum u Mupa; 0COOEHHOCTH pa3BUTHS
POCCHUICKOTO TOCYAapCTBa, BEIAAIOIINXCS IeATEIeH OTeUeCTBEHHOW U BCEOOIIEH HCTOPHH.

Ymemns:

— COOTHOCHUTbH OOIIME HMCTOPUYECKHE MPOIECCHl M OTAENbHBbIE (DAKTHI; BBHISBISATH CYIIECTBEHHBIE
4epThl UICTOPUYECKUX MTPOLIECCOB, SIBICHUN U COOBITUH; aHAIM3UPOBATh COLMAIBHO-3HAYUMBbIE TPOOIEMBIL;

— (opmynupoBaTh U apryMEHTHUPOBAHO OTCTAaMBAaTh COOCTBEHHYIO MO3MIMIO IO Pa3IMYHBIM
npo0iemMaM UCTOPUU.

Braoemy:

— MPEACTaBIICHUAMU 00 UCTOPUH KaK HayKe, €€ MECTe B CUCTEME I'yMaHUTapHOTO 3HAHMUS;

— IPEJCTABICHUAMH 00 OCHOBHBIX dTarnax B UCTOPHH YEJIOBEUECTBA U UX XPOHOJIOTHH;

— KaTeropHajbHO-MOHATUIHBIM alapaToM U3ydaeMoN JUCIUILIMHBL,

— HaBbIKaMH aHAJIM3a UCTOPUUYECKUX UCTOUYHHKOB.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pasnen 1. Hcropust B cucreMe COUMAJBHO-TYMAHMTAPHBIX HayK. OCHOBBI METOH0/I0THH
ucropuuyeckoii Hayku. OCo0eHHOCTH CTAaHOBJIEHUSI rocyJapcTBeHHOCTH B Poccum mo cpaBHeHMIO ¢
€BPONEeiiCKIMHU PaHHECPeIHEeBEKOBBIMHU IOCY1apCTBAMM.

Mecro ucropum B cucreme Hayk. [Ipenmer mcropuuecko Hayku. Pose Teopun B mO3HaHUM
npouutoro. CymHocTh, (GOpMbI, GYHKIMH UCTOpUYECKOTro 3HaHMs. lloHATHE HMCTOpUYECKOrOo MCTOYHMKA,
KJIacCU(UKaLUs UCTOPUYECKUX UCTOYHUKOB. McTtopust Poccun — HeoThemiieMas 4acTh BCEMUPHOM UCTOPHH;
oOuiee 1 0COOEHHOE B HCTOPUUECKOM Pa3BUTHUH.

Antponorenes. Heonurnueckas pesomrouus. CouuanbHbli cTpoil. Pa3znokeHue nepBoObITHOM
oOuunbl. luBmnmszamuu [IpeBnero Bocrtoka. [ocynapctBa antuuyHoctu. Hapoapl u  apeBHelniue
rocyaapcTBa Ha Tepputopun Poccun. DtHorenes cnassH. Benukoe Ilepecenenue napogos B I11-1V BB.

Tpanunuonusie (GoOpMbl COLMAIBHON OpraHM3alMd €BPONEHCKUX HApOJOB B JOrOCYAapCTBEHHBIN
nepuoj. BoO3HMKHOBEHME paHHECPEHEBEKOBOM rOCy1apCTBEHHOCTH B EBpore.

OTHOKYJABTYpHbIE U COLUMAJIbHO-MIOJIMTUYECKUE  TPOLECChl  CTAHOBJIEHUS  POCCUIHCKOM
rocyfapcrseHHOCTH. Hauano poccuiickoit rocynapctseHHocTH. Kuesckas Pyce. Ilpunsatue xpucruancrsa.
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Pycckue 3emnu B XII — XIII BB. MoHrosno-tarapckoe Hauiectsue Ha Pycb. DkcnaHcus B 3arajHble U CEBEPO-
3anajgHble pyccKkue 3eMiin. Benrkoe KHsDKeCTBO JIMTOBCKOE U Pycckoe rocynapcTso.

MecTo cpeHEeBEKOBbs BO BCEMUPHO-HCTOpUYECKOM Ipolrecce. CKilaJblBaHUE OCHOB HAIlMOHAJIBHBIX
rocyfapctB B 3anaanoit EBpone. O6pazoBanue Poccuiickoro rocyaapctBa, €ro HCTOPUYECKOE 3HAUCHHE.

Poccus B XVI B. - XVII BB. V wuncrokoB HoBoro BpemeHnu. OCOOEHHOCTH COCJIOBHO-
npenacraBuTenbHOl MoHapxuu B EBpone u Poccun. Hauano XVII Beka — amoxa BceoOIiero eBponeckoro
Kkpuzuca. CHHXpOHHOCTb KpU3UCHBIX CUTYallMil B pa3HbIX cTpaHax. «CMyTHOe BpeMs» B Poccun.

I'enesuc xanuranuszma. Ero gopmsl u cocymiectBoBanue ¢ aiaemMeHTaMu ¢eonanuzma. OcoOeHHOCTH
paznuuHbix peruoHoB EBpomnbel.  ®dopmupoBanue wmupoBoro pbiHKa. Ilombem  MaHydakTypHOTO
npou3BojicTBa. DopMHpoBaHNe BHYTPEHHUX PHIHKOB.

I'enesuc camonepxkasus B Poccun. «Btopoe m3manue» kpemnoctHudectBa — CoOOpHOE ylIOKEHHE
1649 r. u ropuanyeckoe oopmiieHUuE KPernocTHOro npasa. CeKyaspus3anus pycCKoi KyabTyphl.

Paspnen 2. Ot HoBoro k Hogeiimuemy Bpemenn. Poccuiickass umnepus B XVIII- nayaiae XX B.

Poccuiickoe rocynapcto B XVIII Beke — Beke MoaepHu3anuu U npocseiienus. Pedopmsr Iletpa I
KaK IepBas MOMbITKA MOJIEPHM3ALMM CTpaHbl, €€ ocobeHHocTH. PopmupoBanue Poccuiickol uMIepuu.
OcCHOBHbIE HAIpPABJIEHUS «EBPOINEU3aLUN» CTpPaHbl. OBOJIOLUS COLMAIBHOW CTPYKTYpbl oOOIIecTBa.
JlanbHenmee paciupenue rpaul Poccuiickol HMIIEpUH.

Wneiinble U counanbHO-NoaUTHYEeCKHE UCTOKU [IpocBemienns. OCHOBHbIE YEPThI MPOCBETUTEIBCKOM
UJIEOJIOTUH: YEJIOBEK U TOCYAAPCTBO, «ECTECTBEHHOE MPaBo», 3TUKA. Mes mporpecca Kak rocrnojcTBYIOIIee
TedeHHe B oOllecTBeHHOM MbIciu. Poccus B 3moxy mpocBenieHHoro abcomorusma. Poccust m EBpona B
XVIII Beke. MI3MeHeHHs B MEXAYHAPOIHOM OJIOKEHUU POCCUICKON MITEpUH.

Poccus B XIX cronerun. [Ipombinennsiii nepeBopot B EBporne n Poccuu: obuiee u ocobeHHoe.
Baxueitmme ycnoBus nepexoaa Poccuu k HHIyCTprUaIbHOMY OOIIECTBY — pEIIEHNE KPECThTHCKOTO BOIIPOCca
U OrpaHMYEeHHE caMmoJiepkaBus. JlJIUTENbHOCTb, HENOCIEA0BATEIbHOCTh, IMKIMYHOCTh Ipolecca
OypxyasHoro pedopmupoBanus. EBponeiickas peposrorus 1848—1849 rr. Utoru, 3HaueHue, HCTOPUIECKUE
MOCJIEICTBUSI.

Pons cyObextuBHOrO (hakropa B mpeogosiennn oTctaBanusa. Pedopmbr XIX Beka, ux 3HaUYCHHE.
OobwecTBeHHble nBIKEeHHS B XIX Beke.

Poccus u Mmup Ha pyOexe BEKOB: HEPaBHOMEPHOCTh M MPOTHUBOPEUYUBOCTH pazBUTHs. OOIlIKMe UTOTU
POCCUICKON MOJEpHH3aLNU K Hadany XX BeKa.

CootHomienue mnoiutudyeckux cuil B Poccum B Havane XX Beka. Hapacranume xpusuca
camojiepkaBus. IlepBas poccuiickas peosrouus. O6pazoBanue nonutuyeckux naptuil. ['ocynapcrsennas
nymMa Haydaina XX BeKa Kak IEpBbIil ONBIT poccuiickoro mnapiameHTapusma. CTOJBINMMHCKAs arpapHas
pedopma. IlepBas mupoBas BoiiHa U ydactue B Hell Poccuun. ®eBpanbckast peBomtonus 1917r. u kopeHHbIS
M3MEHEHHUS B MOJIUTUYECKON HKU3ZHU CTPAHBI.

Pazgen 3. BcemupHo-ucropuveckuil mpouecc 1 XX Bek. OT COBETCKOro rocyaapcrba K
coBpemeHHo# Poccuu.

dopMHpPOBAHUE U CYIIHOCTH COBETCKOTO CTposi (1917-1991rr.). Mapkcu3m Kak HICOJIOTHYECKas
OCHOBa PEBOJIIOIIMOHHBIX NpeoOpa3oBaHuil u poccuiickue peanuu. [loarotoBka m mobega OKTIOPHCKOTO
BoopyxkeHHOro Bocctanust B Ilerporpame. 1l Bcepoccuiickuii cbhe3nq COBETOB W €ro  peIICHHS.
DKOHOMHMYECKAasi M COLMalbHas TMOJMTHKA OoJbIIEeBUKOB. ['paxkiaHckas BOWHA W HHOCTpaHHAs
unteppeHnus. Cyap0a u 3Hauenue HOIla. VYTBepkieHue OJHOMAPTUMHON MOJIUTHYECKON CHCTEMBI.
O6pazosanue CCCP. Ilonutnueckas 0opbba B maptuu u rocynapcrse. CCCP B roapl nepBbIX MATUIETOK
(komerr 20-x rr. — 30-e rr.). ®opmupoBanue pexuma JIUIHOM Biactu CraquHa W KOMaHIHO-
aJIMMHHUCTPAaTUBHON CHUCTEMBI ympaBiieHus rocynapcrBoM. TotanutapusMm B Epome u CCCP: obmee u
ocobennoe. Buemnss monutuka CCCP B 20-30-e rr. JlesrensHocTh Komunrepna. CCCP Bo BTOpO#
MupoBo# u Benukoit OreuectBenHo# BoiiHe. Pemaromnuii Bkinaa Coerckoro Coros3a B pasrpom darmmsma.

N3meHeHne COOTHOLIEHUs CHII B MHUPE IIOCJIE BTOPOM MUPOBOW BOWMHBI. Hadano «X0n0IHON BOMHBI».
«doxtpuna Tpymdna» u «Ilman Mapmamiay. @opMupoBaHue OUNOIAPHOTO MHpa. B3anMOOTHOIIEHUS CO
CTpaHaMu «HapoAHOM aemokparum». Cos3ganue CoBeTa SKOHOMHUYECKOM B3aumoromouiu. KoHQuuKT c
Orocnapueit. Opranuszauust Cepepoarnantuueckoro jgorosopa (HATO).  Cosmanue Opranuzanuu
Bapmasckoro porosopa. Boiina B Kopee. Tpyanoctu mnocneBoenHoro paszsutus CCCP. VYxectouenue
MOJIMTUYECKOTO PEXUMa U MJICO0JIOTUYECKOr0 KOHTpOJs. [lombITkn OOHOBIEHHUS «rOCYAapCTBEHHOTO
counanuzMay. XX cwe3q KIICC u ocyxaenue kynbra nuuHocTd Ctanuza. «OTTenens» B 1yXOBHOH cdepe.
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OkoHomuueckue pedopmbl cepeaunsl 60-x roJIoB, IPUUMHBI MX HE3aBEpIIEHHOCTH. «['ocymapcTBo
onaroneHctBus». IV u V Pecnybnuka Bo @panuuu. OOpasoBanue u Pazsurue ®PI. «OkxoHOMHYeckoe
yyno» SAnonun. Pacnan xononuanbHOM cucteMbl. HeokoHcepBatuzm BenukoOpuranuu. Pelironomuka B
CILIA.

Hapacranue xpusucHbIX sBiIeHHH B coBeTckoMm oOuiectBe B 70-e — cepeaune 80-x rono. Hosas
Koncrutynus CCCP. Konuenuus «pazuroro conuanuisma». Buemnsas nonutuka CCCP B konue 60-x
Havase 80-X IT.: OT pa3psiAKu K 000CTPEHUIO MEKTYHAPOIHON 0OCTAaHOBKH.

«[lepectpoiika»: cymHOCTb, II€JIM, 3aJaud, OCHOBHbIe JTambl, pe3yiabTarbl. Pacmag CCCP.
O6pazoanue CHI'.

CraHOBJICHHE HOBOW POCCHICKOM rocymapcTBeHHOCTH (¢ 1991- mo Hacrosimee Bpems). JIuGepanbHas
KOHLIEIIIUS POCCUUCKUX pedopM: epexo1 K PbIHKY, pOpMUpPOBaHUE I'PaXkIaHCKOIO 00IECTBA U MPaBOBOTO
rocynapcta. «llloxoBas Ttepanus» sKkoHOMUYeckuX pedopm B Hauyane 90-x romoB. Koncturyuus
Poccuiickoit @eaepannn 1993r. MexnanuonansHeie oTHOMICHUS. [loMTHYeckne mapTuu U OOIIECTBEHHBIE
nBrkeHus Poccum Ha coBpeMeHHOM 3tane. Poccus Ha myTtu moaepHu3auu. Poccus B cucteme MUpPOBOU
SKOHOMHMKH U MEXKIyHapOoIHbIX cBs3eil. HoBble reomonuTuyeckoe pealiud B MHUpPE U MX BIMSHUE Ha
BHEIIIHIOK NOIUTHKY Poccuiickont @enepannm.

4 O0beM yueOHOI M CUUIIHHBI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.

OO01iasi TPYyA0eMKOCTh AU CHUIIIMHbI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,3 48 36
B TOM 4HcJje B popMe NMPAKTHYeCKOil MOAT0TOBKH
(npu nanuuuu) ) ) )
Jlexinm 0,9 32 24
B TOM 4ucIie B popme NpaKTUYECKON NOATOTOBKHU (npu Haiuyuu) - - -
[TpaxTuueckue 3anstus (113) 0,4 16 12
B TOM 4ucJe B popme MpaKTUYECKO NOATOTOBKH (npu Haiuyuu) - - -
CamocrosiTesibHasi paboTa 1,7 60 45
KonrakTHas camocrositenbHas padboTa
(AmmK uz VII ons 3au / 3au4 c oy.) 17
CaMocTosATEenbHOE U3YUCHUE PA3/ICTIOB JUCITUTUINHBI (u1u Opyeue ’ 60 45
8UObL CAMOCOAMENILHOU pabomvl)
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyToO4Has aTTeCTalus 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIIMHbBI
«IIpaBoBeneHue»
1 Heap AucHUIUIMHBI — OBJIAJICHHE OCHOBAMHU IPAaBOBbIX 3HaHUM; (OPMUPOBAHUE OCHOB IPABOBOM
KYJIbTYpPbl U IPABOMEPHOTO ITOBEICHUSI TPa’kIaHUHA CTPAHBI.

2 B pe3yabraTe H3y4eHUs] JUCHUILIUHBI 00YYAIOLIUIICA 0JI7KEH:
Ob6naaath ciaenyrOMUMI KOMIIETEHIUAMU U UHIMKATOPAMU UX TOCTHKEHUS:
VK-11.1, VK-11.2, VK-11.3, OlIK-3.3; OIIK-3.9, OlIK-3.10, OIIK-3.13,
3nams:

— OCHOBBI POCCHUMCKOM TMpPaBOBOM CHUCTEMbI M POCCHUIMCKOTO 3aKOHOJATENIbCTBA, OCHOBBI
opranu3aui ¥ (QYHKIMOHMPOBAHMS  CyA€OHBIX W MHBIX  I[PABONPHUMEHUTENbHBIX U
IIPaBOOXPAHUTEIBHBIX OPTraHOB;

— IIPaBOBbIE€ U HPABCTBEHHO-3TUUECKHE HOPMBI B cepe npodeccnoHalIbHOM e TeNbHOCTH;

— IPaBOBbIE HOPMBI, PETYIMPYIOIIME OTHOILIEHHUE YeJIOBEKa K 4YeJOBEKYy, OOIIeCTBY,

38



OKpYKarollen cpere;

mpaBa U 00sI3aHHOCTHU TPAXKIAHUHA;
OCHOBBI TPYJIOBOTO 3aKOHO/IaTEIILCTBA;
OCHOBBI XO35MCTBEHHOTO TPAaBa;

OCHOBHBIE HAIIPABJICHHS AHTUKOPPYINIIMOHHON AEATENBHOCTH B PO
Ymemn:

— HCHOJb30BaTh 3TUYECKUE M IPABOBbIE HOPMBI, PETYIUPYIOLIME OTHOIIEHHWE YeJOBEeKa K
4eJI0BEKY, 00ILECTBY, OKpYKaloIllel cpelie, UCIOIb30BaTh MpaBa U CBOOObI YENIOBEKA U IPaKIaHUHA
IIpH pa3pabOTKe COLMATIBHBIX IPOEKTOB;

— WCIIOJIb30BaTh M COCTAaBJIATh HOPMATHBHBIE WM IPABOBBIE JOKYMEHTHI, OTHOCSIIUECS K
npodeccHOHAIIbHON  JIeATENbHOCTH, NPEeANpUHUMATh HEOOXOAUMbIE MeEpbl K BOCCTAHOBJIECHUIO
HapYIIECHHBIX MIPaB;

— peanu30BbIBaTh IIPaBa U CBOOObI UETIOBEKA U IPaXKJaHUHA B Pa3IMYHBIX chepax

AKU3ZHEJCSTEbHOCTH.

Braoemy:

— HaBBIKaMU MPUMEHEHUS 3aKOHOIATENILCTBA MPH PEIICHUH MPAKTUIESCKUX 3a/1a4.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Ocnosbt meopuu cocyoapcmea u npasa

1.1 OcHOBBI TEOpHM TOCYIApCTBA

1.2 OcHOBBI T€OpUU MpaBa

Pazoen 2. Ompacau nybauunoco npasa

2.1 OcHOBBI KOHCTUTYLIHOHHOTO MpaBa

2.2 OcHOBBI aIMMHUCTPATUBHOTO IIPaBa

2.3 OCHOBBI YrOJIOBHOTO ITpaBa

2.4 Koppynuus Kak coluaibHOE U MPAaBOBOE SBJIEHUE B COBPEMEHHOM OOLIECTBE

2.5 OCHOBBI 3KOJIOTUYECKOTO MpaBa

2.6 HopmaTuBHOE TpaBOBOE peryinupoBaHue 3amuThl nHpopmaruu. [IpaBoBbIe OCHOBBI 3aIIUTHI
rOCyJIapCTBEHHOW TailHBI

Pazoen 3. Ompacau yvacmnoeo npasa

3.1. 'paxganckoe MpaBo: OCHOBHBIE TIOJIOKEHUSI 00IIEH YaCTH.

3.2. ABTOpCKO€ U MaTEeHTHOE IIPABO U MPaBOBas 3alUTA PE3YJbTaTOB HHTEIUIEKTYaIbHOM.

3.3. OcHOBBI X03UCTBEHHOTO (IIPEANPUHUMATEIHCKOTO0) MpaBa.

3.4. OcHOBBI CEMEMHOTO TpaBa

3.5. OcHOBBI TPYJOBOTO MpaBa

Pazoen 4. Ocobennocmu npaeosoco pe2yiuposanus NpoGeccUoOHAIbHOU OesIMmelbHOCMU 8
OMOENbHBIX OMPACTIAX XUMUYECKOU NPOMBIULTIEHHOCU

4.1 OcHOBBI HalMOHAJIbHOI 0€30MaCHOCTH, TOCYAAPCTBEHHON MOJUTUKUA U 3aKOHOJATEIbCTBO B
obsactu obecrieueHus siICPHON M paIualliOHHOM 0€30TacHOCTH.

4.2 OcoOGeHHOCTH PAaBOBOTO PETYIMPOBAHUA TPyia paOOTHUKOB XUMUYECKON MPOMBIIIIEHHOCTH.

4.3 HopmaTtuBHO-IIpaBoBasi 0a3a pEryIMpoBaHUs XMMHUYECKOH M He(PTEXMMHUYECKOH oTpaciu B
Poccun.

OO611ee KOJIMUECTBO pa3aeiioB 4.

4 O0beM yueOHOMH TMCHUITHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTh JUCHMIJIMHbBI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[Tpaxtnueckue 3anstus (113) 0,45 16 12
CamocrosiTesibHasi pabora 2,1 76 57
KoHTakTHas camocrosiTesnibHas paboTa 2,1 0,2 0,15
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CamocTosITeIbHOE U3Y4YE€HUE Pa3eIoB TUCIIUIIINHEI \ 75,8 \ 56,85
Bua konTpos: 3aver

AHHOTAUA
padouyeii mporpaMMbl JUCUMILTHHBI «DUI0COPUDY

1. Heab gucuumiaunbl «Ouiocodus» — chopMUpoBaTh y CTYACHTOB KOMILIEKCHOE IIPECTABICHUE
0 poJii U MecTe puIocOoPUU B CUCTEME 'YyMAaHUTAPHBIX, COLUATIbHBIX U €CTECTBEHHBIX HayK, I03HAKOMUTH
X C OCHOBaMHU (unocockoro 3HaHHs, HEOOXOIUMBIMHU JIsl PEIICHUS TEOPETUYECKUX U MPAKTUYECKUX
3azad.

2. B pe3yabTaTe u3yyeHUs1 JUCHUILIMHBI 00y4AKOIIUICH J0JI/KEH:

OO6samate CreayrIMUMU KOMIETSHIIUSIMA U WHAWKaTopamu ux aoctwkenus: YK-5.4, VK-5.5, VK-
5.8, YK-5.9, VK-5.14.

3HATh: OCHOBHOE COJIEp>KaHUE TJIaBHBIX (PUIOCO(CKUX IIKOJ U HANpaBIEHUH, MpeCcTaBUTENEH ITHX
IIKOJI, CBSI3b W pa3iuuue ux QUIOCOPCKUX HIeH, CBA3b HCTOPUKO-(PUIOCOPCKUX KOHLEMIMHA C
COBPEMEHHBIMU Npo0IeMaMH UHIUBUIYAIbHON U 00IeCTBEHHOM KU3HU;

yMeTh: IIOHMMaTh W aHAJIM3UpPOBAaTh MUPOBO33PEHUYECKHE, COLUAIbHbIE W HHAUBUAYAJIbHbIE
npoOieMbl COBPEMEHHOM JKM3HM; TIPaMOTHO BECTH JAMCKYCCHIO, aHAJIM3UPOBATh OCOOEHHOCTH
MEXKYJIbTYPHOTO B3aUMOJICHCTBUSA, 00YCIOBICHHbIE PA3IMYUEM 3TUYECKUX, PEIUTHO3HBIX U LIEHHOCTHBIX
CUCTEM, OMNHpasiChb HAa HapabOTaHHBIM B HCTOpUU QuIOCOPUM MaTepuan; NPUMEHSTb MOJy4YEeHHBIE
¢dbunocodckre 3HaAHUS K pEIIeHUIO MPOPECCHOHANTBHBIX 33]1a4;

BJIAJleTh: MPEJCTABICHUAMU O (puaocopuu Kak Hayke U CHCTEME LIEHHOCTEH, ee MECTe B CHUCTEME
I'YMaHUTapHOTO 3HAHMS; OCHOBaMH (MIOCO(PCKOTO0 MBIIUICHHUS; KaTEropuaibHbIM allapatoM H3ydaeMoil
JUCHMIUIMHBL, (UIOCOPCKMMU METOJaMU aHajliu3a pa3juyHbIX MpoOjeM, HaBblKaMH (UI0COPCKOI
KYJIbTYpPbl JJIsi BbIPaOOTKH CHCTEMHOTO, LE€JIOCTHOTO B3IJIAJa HAa JEHCTBUTEIBLHOCTb U MECTO XUMHUU U
XUMHUUYECKON TEXHOJIOTHH B LETIOCTHOM KapTUHE MUPA.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

Brenenue. ®unocodus, ee mMpoucxXokICHUE U POJIb B OOIIECTBE.

Paszpnen 1. OcHoBHBIE (uitocodckue MKOJIBI.

Antnunas ¢unocopus (mocoxparuku, coductsl, Coxpar, Jlemokput, Ilmaton, ApucroTens,
AIUTMHUCTHYECKU-PUMCKasi ¢unocodus). OCHOBHbIE NPOOJIIEMbl  CpEeHEBEKOBOM (GMIOCOPUU U AMOXHU
Bospoxnenus. Gunocopus Hosoro Bpemenu (XVII — XVIII BB.) Uneonorus Ilpocsemenus. Hemenkas
knaccuueckas Qumiocodpusa. Pycckas dunocodus XIX — XX BB. OCHOBBI MapKCHCTCKOH (rtocodumu.
OcHOBHBIE HaITPaBJICHUSI COBPEMEHHOM (Prtocopuu.

Pa3nen 2. ®unocodpckue KoHUeNnUU ObITUSL M TIO3HAHHUS.

[Ipobnema ObiTusi B uctopun umocoduu. IlonsTuss marepuanbHOro W HaeanbHOTO. OCHOBHBIC
¢unocopckue HampaBlIEHUS: MaTepuaiu3M U ujaeanusM. llpuHuun r100anbHOrO SBOJIIOIMOHU3MA B
COBPEMEHHOM HAyYHO! KapTUHE MHUpa.

KoHuenuuu npoctpancTBa U BpeMEHU B UCTOPHUH (pustocoduu U HayKu.

[Ipoucxoxaenue co3HaHus. Poiib Tpyga B IHPOMCXOXKIEHMM CcO3HaHuUA. Mpaeanmuctudeckue u
MaTepUaTUCTHUeCKUe KOoHLenuuu co3HaHus. Co3Hanue u Mo3r. Co3HaTenbHOE U 0OeccOo3HATENbHOE.
Coznanue u s3bIK. CO3HaHUE U CAMOCO3HAHUE.

Konuenuuu raoceosorun B HCTOpUM (GUIOCOPHUH: CEHCYaTU3M, PpPalUOHAIN3M, CKENTHUIH3M,
arHOCTHUIIM3M, KOHLEMNIUS BPOXKJIEHHBIX UACH, anpuopusM. JluanekThka IO3HAHUS: YYBCTBEHHOE H
patoHagbHoe. OCHOBHbBIE TEOPUH UCTHHBI.

Paspnen 3. IIpoGJiembl yesioBeka B (pHJI0COPUH.

UYenosek kak mpeameT uiocodcekoro ananmmsa B ucropun guiocoduu. [Ipoucxoxaenue denoBexa:
MPUPOJHBIE M COLMAIbHBIE YCIOBMSI aHTPOIIOCOLMOreHe3a. buosiornueckoe M COLUAIBbHOE B YEIOBEKE.
WnauBua, MHAMBUAYAIBHOCTD, JINYHOCTD.

CMbICIT JKM3HM M IpelHa3HayeHue yenoBeka. JKu3Hb, cMepTh, Oeccmeptue. [[BukeHue HeHacuius,
€ro pojib B coBpemMeHHOU >ku3HU. llenmn m menHoctn. CB0OOIAa BOJIM W OTBETCTBEHHOCTH JIMUYHOCTH.
HpaBcTBeHHbBIE, pETUTHO3HBIE, ICTETUYECKUE [IEHHOCTH.

Pa3nen 4. ®unocopus ucropuu u odmecrsa
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YenoBek B cucTeME COLMAIbHBIX CBs3ed. JIMYHOCTH W Macchl, cB0OOJAAa M HEOOXOIUMOCTb.
Owinocodust uctopuu: (GopManuMoOHHAsT M UUBWIM3ALUUOHHAS KOHILIENUHUHW HCTOPUYECKOTO pPa3BUTHSL.
[Iporpeccucrckue 1 HUKINYECKHE MOJIenu pa3BuTHs. ['odansHble mpobiaembl coBpemMeHHOCTU. Konnenius
YCTOWYMBOTO Pa3BUTHS U CLIEHApUU OYAYIIEro.

O6mectBo u ero crpykrypa. CoumaibHas, TOJUTHYECKAass M AyXOBHas cdepbl o0OImecTna.
Konuenuuu rocymapctBa B ucTopuH (uiaocopckoil Mbiciu. ['pakgaHckoe OOLIECTBO U MPaBOBOE
rocyziapcTBo.

Paspnen 5. @uiocodpckue npodaeMbl XUMHN U XUMHYECKOM TEXHOJIOTHHU

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4yHOTO 3HaHHA, €ro mMeTtoisl U (opmbl. Hayunbie
PEBOJIIOIIMM M CMEHa THUIIOB paluoHalbHOCTH. Hayka B COBpeMEHHOM Mupe. OTHKa HaykKu H
OTBETCTBEHHOCTh YUYEHOTO.

[IpoGnema cooTHOIIEHUS HayKd W TeXHUKH. ColMagbHbIE MOCIEACTBUS HAYYHO-TEXHHUYECKOTO
nporpecca. ITUYeCKHe U FKOJIOTMUECKUEe UMIIEPATUBBI Pa3BUTHS HAYKU U TEXHUKU.

Mecto XumMuum B cHUCTEME €CTECTBEHHBbIX Hayk. OCHOBHasg mpoOiemMa XUMHUU KaKk HaykKd H
npousBoJicTBa. Llenu u 3amaun xumudeckoi texHosnoruu. Crnenndrka XMMUKO-TEXHOJIOTHYECKOTO 3HAHUS:
(GbyH1aMeHTaIbHOE U NPUKIIAAHOE, SMIIMPUUIECKOE U TEOPETUUECKOE.

4. O0beM yueOHOM THCUUTITHHBI

Buner yue6HOM paboThI 3E Axan. 4. Actp. u.

OO0uiasi TPy10€eMKOCTb AV CIIUNIJIMHBI 4 144 108
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHS 1,33 48,4 36,3
Jlekmum: 0,89 32 24
[IpakTrueckue 3aHATHS: 0,44 16 12
CamocrosiTejibHas padoTa: 1,67 60 45
CaMoCTOsATETFHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIHHBI 1,67 60 45
Bua koHTpoJasn: JK3aMeH

JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoMeKyTOUYHAsl ATTEeCTaIMs 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«OCHOBBI IJKOHOMMKH H yIIPABJICHUS NIPOU3BOJACTBOM»

1 Heap AUCHUNIMHBI — TOJIYYCHHE CHUCTEMBbl 3HAaHUH 00 HSKOHOMHUYECKHUX 3aKOHOMEPHOCTSIX
(GYHKIMOHUPOBAHUSI  MPOMBIIIIEHHOTO  MPOU3BOJACTBA B CHUCTEME  HAIMOHAIBHOW  SKOHOMUKH,
dhopMupoBaHNE SKOHOMHUYECKOTO MBIIUICHHS W HCIOJIb30BAaHUE TOJYYECHHBIX 3HAHUN B MPAKTHYECKOM
JIeSITEILHOCTH.

2 B pe3yabTaTte u3y4yeHus JUCHUNIMHBI 00YYAIONIUICS 10JIKEH::

Obnadams CIENYIONUMA KOMIIETECHIIUSIMA U MHIUKATOPaMH UX TOCTH)KCHUS:

VK-10.1; YK-10.2; YK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.4; OIIK-3.5; OIIK-3.6, OIIK-3.7;

OIIK-3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16, OIIK-3.17

3namo:

- OCHOBBI ’KOHOMHUYECKOH KYJbTYPBHI, B TOM YHCJI€ (PMHAHCOBOM rPaMOTHOCTH;
- OCHOBBI POCCHUHCKOW IIPaBOBOW CHCTEMBI M POCCHUHCKOIO 3aKOHOJATENbCTBA, IIPABOBBIE U

HPaBCTBEHHO-3TUYECKHE HOPMBI B cpepe npodhecCHuoHaTbHOM NeATeTbHOCTH;

- MPAaBOBBIC HOPMBI, PETYIIUPYIOIIHE OTHOIIIEHUE YEIOBEKa K YEJIOBEKY, OOIIIECTBY, OKPYKAIOIICH Cpejie;

- OCHOBHBI€ KaT€rOpHH U 3aKOHbI SKOHOMHKHU;

- OCHOBBI SKOHOMHUYECKOH EATEIHHOCTH MPEIIPUSITUS, €T0 CTPYKTYPY U OTPACIIEBYIO CIIEIU(DUKY;
KJIacCH(DMKAIMIO PENPUATHAN TIO IPABOBOMY CTaTyCY;

- COZIepKaHUE ITATNIOB Pa3padOTKU OTIEPATUBHBIX TUTAHOB PaOOTHI IEPBUYHBIX TTPOMU3BOICTBEHHBIX

MO IPA3ACIICHUM.

Ymemn:

- UCTIOJIB30BaTh 3HAHUSI OCHOB SKOHOMUKH MPHU MPUHATHN 000CHOBAHHBIX PEIICHUH B PA3IMIHBIX
001aCTIX IEATCIBHOCTH;
- UCIIOJIb30BAaTh 3HAHUS OCHOB YKOHOMMKH MPU PEIICHUH IPOU3BOJICTBEHHBIX 3a]1a4;
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- OCHOBaMH XO35HCTBEHHOTO U SKOJIOTMYECKOT0 MpaBa;
- IPOBOJUTH TEXHUKO-3KOHOMUYECKUM aHaIN3 UHXKEHEPHBIX PELICHUI.

Braoemy:

- HaBBIKAMH BbIOOPA SKOHOMHYECKH 0O0CHOBAHHBIX PELLIEHUHN B PA3IMYHBIX 00IaCTAX

KHU3ZHEJESITENIbHOCTH;

- METOJaMH pa3pabOTKU IPOU3BOJCTBEHHBIX IPOTrPAMM U IIJIAHOBBIX 33aJIJaHUH /7151 IEPBUYHBIX

IIPOM3BOJICTBEHHBIX MOJPa3/ICICHHUI;

- HaBbIKAMH BbBIOOpA SKOHOMHYECKH 0O0CHOBAHHBIX PEILICHUHN C YIETOM UMEIOLIMXCS] OrPAaHUYEHUI.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paspnen 1. Beegenne. OCHOBBI pbIHOYHOM IKOHOMHUKHU

Tewma 1: OxoHoMuYeckre nOTpeOHOCTH, Onara M pecypchl. ODKOHOMHMYECKHE CUCTEMBI U HUX
cymHocTh. OOLIeCTBEHHOE TPOM3BOJCTBO M SKOHOMHYECKHE OTHouleHus. [IpousBojacTBEHHBIE
BO3MOXHOCTH OOIIecTBa U AKOHOMHUYECKHI BbIOOp. KpuBas mpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3aKOoH
yOBIBAIOIIECH MPESIHbHON MOJIE3HOCTH. TUIIBI M MOJETH YKOHOMUYECKUX CUCTEM. DJIEMEHT SKOHOMHUYECKOU
cucteMbl. TpaguinonHas skoHoMudeckas cuctema. CoOCTBEHHOCTh: ()OPMBI M TTyTH UX MPEe0Opa3oBaHUSI.

Tewma 2: PoiHOuHBIH MeXxaHU3M crnpoca W npeanokeHus. CoBepuieHHAass W HECOBEPILIEHHAas
KOHKypeHIIUH. ToBapHBIM (PBIHOYHBIM) THIT OOIIECTBEHHOTO TMpou3BojacTBA. CyIIHOCTP W YCIOBHS
BO3HMKHOBEHHUS pbIHKA. Bubl ppIHKOB U UX cTpykTypa. @yHkuuu poiHka. ToBap u ero cBoiictBa. Crpoc u
IpeioKeHue Ha pbiHKe. [loHATHE «3aCTUYHOCTBY. DNACTUYHOCTh CHpOcCa U MPEUIOKEHUsI, TOUeUHas U
nyroBasi. CoBeplIeHHAass W HECOBEpIIEHHAss KOHKypeHUuu. Monononus. Makcumuszanus npuobUIH
MOHOIOJIUCTOM. OIUTrONOIuS.

Tema 3: [loHsiTHE HAMOHAIBHOM 5SKOHOMHKHM, OCHOBHBIE MAaKPOIKOHOMHYECKHE ITOKA3ATEINH.
[ToHSATHST COBOKYIHOTO CIIpOCa M COBOKYIHOTO MPEUIONKEHHS, (AKTOPbI, BIUSIONIME HAa UX HU3MEHEHUS.
[ToTpebnenuss u cOepexkeHust. DKOHOMHUYECKUN Kpyroodopot. I[IpomsBoacTBo, 0OMEH M pacmpenercHue.
[ToTpebnenue, coepexeHre, MHBECTUITMN TOBAPOB U yCIIYT.

Tewma 4: ®unancoBas cucrema U (uHaHCOBas MOJMTHKA oOmiecTBa. ['ocynapcTBeHHBIH OHOKET U
rocynapcTBeHHbii 1oar. Hamoru n HamoroBas cucrema.

Pa3nes 2. JkoHOMHUYeCKHEe OCHOBBI YIIPABJIEeHUSI IPOU3BO/ICTBOM

Tewma 5: [Ipennpusitie Kkak cyObeKT prIHOYHOIO XO3HCTBA. DKOHOMHUYECKHE 3aKOHBI U OCOOEHHOCTHU
UX MPOSIBICHUSI HAa Npeanpustud. Ponp cnenuamucta XMMHUYECKOW MpoMbliieHHOCTH. [Ipeanpusitue B
CUCTeME pbIHOYHOW »SKoHOMMKH. llpenampusarue — kak cyOBeKT U OOBEKT MNpeANpUHUMATENHCKON
NeSITeIbHOCTH. 3aKoHOoJaTeslbHas 0a3a NpeaIpuHUMATENIbCKON JesTeNbHOCTH. HopmaTuBHO-IpaBOBbIE
aKThl,  pErJIAMEHTUDPYIOIIME  JeATENbHOCTh  npeanpusatus.  OpraHM3allMOHHO-TIPABOBBIE  (OPMBI
MpPEeANPUHUMATENCKON JEATEeIbHOCTH W KpUTEpUU uX BbIOOpa. DopmMbl COOCTBEHHOCTH. BHemHss u
BHYTPEHHSS Cpelia MPeanpUsiTus.

Tewma 6: MatepuanbHo-TexHu4eckass 6a3a mpousBojacTBa. CblpbeBasi U TOIUIMBHO-IHEPreTHYECKAs
0a3a XuMUYeCKUX Mpou3BOACTB. I[Ipom3BojcTBEHHass mnporpamMma M IMPOU3BOJACTBEHHAs MOIIHOCTD
npennpusaTus. KauecTtBo U KOHKYPEHTOCHOCOOHOCTh MPOJIYKIHMHU. DKOHOMHUYECKOe O0OOCHOBAaHME BbIOOpa
Chlppsi U TomuMBa. PecypcocOepexeHue. AJIbTEpHATUBHbIE UCTOYHUK ChIpbs M 3Hepruu. OpraHusarus
CKJIQJICKOTO XO3KCTBaA.

Tewma 7: MaTtepuanbHO-TEXHUYECKUE pecypchl MmpeanpusaTis. OCHOBHbIE MTPOU3BOICTBEHHBIE (HOHIBI
XUMHMUYECKUX MPEeNNpHUsITHI: NOHATHE, Kilaccupukauus U CcTpykrypa. [loHATHE WM CTpPyKTypa OCHOBHBIX
cpenctB. OneHka OCHOBHBIX CpeacTB. MeTojbl OlleHKH OCHOBHBIX (oHA0B. [lokazarenu ucnonab3oBaHUS
OCHOBHBIX ITPOU3BOJCTBEHHBIX POHI0B. MI3HOC M amopTH3alus OCHOBHBIX (PoHI0B. O1ieHKa Y3PPEeKTUBHOCTH
HCI0JIb30BAHUS OCHOBHBIX MPOU3BOJACTBEHHBIX (POHIOB. Bocnpon3BoacTBO OCHOBHBIX cpeacTB. OOOpPOTHBIE
CpEICTBa NMPEANPUATUS: MOHATHE, COCTaB U CTpyKTypa. McrouHuku (popmupoBaHus 0OOPOTHBIX CPEACTB.
O6opaunBaeMocTh OOOPOTHBIX CpeACTB. MarepuanbHple 3amackl Ha mnpeanpusTau. OnpeneneHue
MOTPEOHOCTH B 0OOPOTHBIX CPEIICTBAX.

Tewma 8: TpynoBbeie pecypcbl npeanpusitus. [lepconan npeanpusitus u ero crpykrypa. OCHOBBI
OpraHu3aIuu Tpyaa Ha npeanpusitud. DPGEeKTUBHOCTh MCIOIB30BaHMS MEpcoHaga U pabodyero BpeMEHH.
[IpousBouTeILHOCTH TpyJa U omuiata Tpyna. Opranusaius 3apad0THOH MIaTel Ha npeanpustuu. CocTtas u
CTPYKTypa IPOMBIIIJIEHHO-IPOM3BOJCTBEHHOIO IMepcoHana. [Ipou3BOAMTENBHOCTh Tpyna: IMOHSTHE,
MoKazaTteau MU MeToJbl u3MepeHus. WMHauBuayanbHas W OOLIECTBEHHAas NPOU3BOJAUTEIBHOCTH TpYIa.
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Pe3epBbl 1 QakTOphl MOBBILIEHUS TPOU3BOJUTENBHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OILIaThl TPyAa
Ha IPEIIPUSITHUH.

Paspnen 3. TexHUKO-9KOHOMHUYECKHMI AHAJIM3 HMH/KEHEPHBIX pelleHUH

Tema 9: Jloxoasl U pacxobl Ha MPOU3BOJICTBO, U PEATU3ALMIO NPOAYKIMH Npeanpusatus. U3aepxku
MIPOM3BOJICTBA MPOAYKIHH (CEOECTOMMOCTD), MPUOBLIb, PEHTA0CIHHOCTh W IIeHOOOpazoBaHue. [loHsTHE
3aTpaThl Ha MPOU3BOJICTBO M PeATTU3AINI0 MPOAYKIINH (ceOecToMMOCTh). Bubl u 3HaueHue kinaccupukammm
3arpat. CTpyKTypa 3aTpaT Ha MPOU3BOJCTBO M peasin3alMio NpoAYKIUU. TeXHMKO-3KOHOMUUYECKUN aHaIN3
MHXEHEepHbIX pemeHud. OCOOeHHOCTH pacyeTa 3aTpaT Ha MPOM3BOACTBO M pealM3alUi0 NPOAYKIHUU B
KOMILJIEKCHBIX IPOU3BOJICTBAaX. OCHOBHBIE MyTH CHUYKEHUS 3aTpaT Ha MPOM3BOACTBO MPOIYKUMU. Jl0X0abI
npennpusaTus. [lonsatue npubbLUIN U 10X04a MPEANPUATUS, METObI UX pacueTa. PeHTabenbHOCTh, €€ BUABI U
MeTo bl pacuera. [1yTtu noBbieHus NpUObUIN U PEHTA0EIbHOCTH Ha MIPEANPUATHSIX.

Tema 10: LlenooOpa3zoBanue u 1eHOBasg noJuTHKa. lleHa Ha MOPOAYKIMIO U IPHUHIIMIIBI
neHooOpaszoBanus. Bunel nen. CTpykrypa LieHbl, cucTeMa LieH. B3anMocBs3u 1eH u usnepxkek. LleHopas
noyntuka. Pa3paboTka eHOBOM CTpaTeruu.

Tema 11: ®UHAaHCOBO-KPEUTHBIE OTHOLIEHUS MPEANPUATUNR M CUCTEMA HaJOro00JI0KEHUS.
[TonsiTHe, coctaB U CTpyKTypa puHaHCOB npeanpusTs. [IpuHnunel Hanoroob6aoxenusd. Hanoru u miarexwu,
YCTaHOBJIEHHBIE 3aKOHOJATEICTBOM: BU/Ibl, CTABKU, 0OBEKTHI HAJIOT000JI0KEHHUS U CPOKH YIUIAThl HAJora B
OrO/IKeT.

4 O0beM yueOHOM TMCHUTITHHBI

O0bemM TUCUMIIIMHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHMUIIJIMHbBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,89 32 24
Jlexinm 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie padotsl (JIP) - - -
CamocrosiTeJibHAas padoTa 2,10 75,6 56,7
KonTakTHas camocrositenbHas pabota 0,4 0,3
2,10
CaMOCTOSTENbHOE N3YUYEHUE PA3/IE€TI0B JUCHUIIIIMHbI 73,6 56,7
Buja nToroBoro KOHTpoJIs: 3ader c oleHKOM

AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«ConnajabHO-IICUX0JI0THYeCKHE OCHOBBI PA3BUTHS JINYHOCTH

1 Heap auCcUMIUIMHBI — (OPMUPOBAHUE COIMAIBHO OTBETCTBEHHOM JIMYHOCTH, CHOCOOHOM K
CaMOOPraHU3alMi U PAa3BUTHIO, YMEIOIIEW BBICTPANBaTh U PEAIN30BBIBATh CBOIO KU3HEHHYIO CTPATETHIO,
CIIOCOOHOM YNPaBIsATh CBOMM BpPEMEHEM B HOBBIX COLMAIBHBIX pEaIHsX, B YCIOBUSAX HEIPEPHIBHOIO
o0pa3oBaHus, YMEIOLIEH OCYLIECTBIISITh COLIMAIbHOE B3aWMOJEWCTBHE M PEATU30BbIBaTh CBOIO pOJIb B
KOMaHJe.

2 B pe3yabraTe H3y4eHHsS TUCHUILIUHBI 00YUYAIOLIUIICA 10JI7KeH

Ob6naaath ciaenyOIUMI KOMIETEHIUSAMU U UHAUKATOPaMH UX JTOCTHKEHUS:

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

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

3nams:

— CYIIHOCTb NMpoOJeM OpraHu3alllyd U CaMOOpraHHU3alllK JIUYHOCTH, €€ MOBEICHUs B IPYyIMIe B
YCIJIOBUSIX COBPEMEHHOTI'O 00IECTBA U HEMPEPHIBHOTO 00pa30BaHMUs;

— METOJbl CAMOOPIraHU3alMU U Pa3BUTHUS JUYHOCTH, BBICTPAUBAHMS U PEANTM3aLHUHN TPACKTOPUHU
CaMOpa3BUTHs, BBIPAOOTKU Li€IEeNOJaraHusi U MOTUBALlMOHHBIX YCTAHOBOK, Pa3BUTHSI KOMMYHUKATUBHBIX
CHOCOOHOCTEN U MOBEACHUS B TPYIIIIE;

— OOmIyI0 KOHUENIMIO TEXHOJIOTHI OpraHu3aliyd BPEMEHU U MOBBIIIEHUS 3PPEKTUBHOCTU €ro
HCIIOJIb30BaHUS;

— METOJUKM HW3Y4YEHHUS COLMAIBHO-IICUXOJOTHYECKUX SBJICHUH B cdepe yIpaBleHUs U
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CaMOYIIPABJICHUS JIMYHOCTHU, TPYIIIIBI, OPTaHU3aIUH.
Ymems:

— IUIAHUPOBATH U peUIaTh 3aJja4y JTUIYHOCTHOTO U HpO(i)GCCI/IOHaHLHOFO Pa3sBUTUA,
— AHAJIM3UPOBATH CBOH BO3MOXHOCTHU n OrpaHU4CHM, HUCIIOJIb30BaTh METOAbI
CaMOANAarHoCTUKH, CaMOIIO3HAaHUA, CaMOPCTYJIAIMU U CaMOBOCIIMTAHUA

— YyCTaHaBJMBaTh C KojuleraMu (OAHOTPYNIIHUKAMHU) OTHOUIEHHS, XapaKTepU3YIOLIUecs
3¢ PEeKTUBHBIM YPOBHEM OOIICHNS;
— TBOpPYECKM IMPUMEHSATh B PELIEHUH MPAKTUYECKUX 3aJad HHCTPYMEHTBHl TEXHOJIOTH

OpraHu3aliy BPEMEHU U MOBbIIIEHUS 3(PPEKTUBHOCTU €r0 UCIOJIb30BAHMUSL.

Braoemy:

— COUHMAIbHBIMU U TICUXOJIOTMYECKUMHU TEXHOJIOTHUSMU CAMOOPraHW3allMd U Pa3BUTHUS JIMYHOCTH,
BBICTPAaWBAHUS U PEATTU3aLUU TPAEKTOPUH CaMOPa3BUTHS;

— UMHCTPYMEHTAMU OINTUMU3ALMU HCIOJb30BaHUS BPEMEHU, HaBbIKAMM IUIAHUPOBAHUS JUYHOTO U
y4eOHOTO BpEMEHH, HaBBIKAMHU CaMO0OpPa30BaHUS;

—  TEOpPeTHYECKMMHM U  MPaKTUUYECKMMHM  HaBbIKAMU  MPEAYNPEXKACHUS U pa3pelieHus
BHYTPMWJIMYHOCTHBIX U IPYNIIOBBIX KOH(DIUKTOB;

— cnoco6aMy MOTHBAIIMH YWIEHOB KOJJIEKTUBA K JUYHOCTHOMY U MPO(ECcCHOHAIIBHOMY Pa3BUTHIO;

— CIIOCOOHOCTSIMH K KOHCTPYKTUBHOMY OOIIEHHMIO B KOMaHJie, pe(pJieKCuHu CBOEro MOBEACHUS U
JUAEPCKUMHU KauecTBaMHU,

3 KpaTkoe coaep:kaHue AUCHUIIMHBI

Pazoen 1. Obwecmeso: nosvie yciosus u haxkmopwvl pazeumus AIW4HOCMU

1.3 CoBpemeHHOE O0OIECTBO B yCIOBUSX IJo0ain3aluy U HHGOpMaTU3alUu.

1.4 CoumanbHbIE TTPOIIECCHI

1.5 MHCTUTYTBHI colManu3auuu JUYHOCTH

1.6 Uucturyr obpazoBanus

1.7 CoumanbHasi 3HAYUMOCTH TIPOdeccum.

1.8 «Mos npodeccus B COBpeMEHHOM POCCHICKOM OOIIIECTBE»

Pasoen 2. Jluunocme. Coyuanvhvie u ncuxono2uieckue mexHoio2uu Camoopeanu3ayuu u
camopazeumus

2.7 IlcuxoJiorus JMYHOCTH

2.8 Crpareruu pa3BUTHS U CAMOPA3BUTHUS TUYHOCTH

2.9 CamoopraHuzauus U caMopeanu3alus JHIYHOCTH

2.10JInyHOCTB B CUCTEME HENIPEPHIBHOTO 00pa30BaHuUs

2.111lenenosaranue B JUYHOCTHOM U mpodeccuoHanbHoOM pa3Butuu. Ilpaxtukym «lloctpoenue
KapbepbD».

Pasoen 3. Ipynna. Coyuanvhvlie u ncuxonocuyeckue mexHoN02UU 2PYNNo8o20 NOBEOeHUs U
Jauoepcmea

3.6. Komextus u ero popmupoBanue. [Ipaktukym «llcuxomorust oOmieHms»

3.7. Ctunu pykoBojcTBa u nuaepctsa. [Ipaktukym «KomanmooOpazoBanue. JlugepcTBoy»

3.8. IIpaktukym «YmpaBieHue KOHPIUKTHBIMU CUTYallUSIMU B KOJIIIEKTHUBE

3.9. Ilpaktukym «MOTHUBBI IUYHOCTHOI'O POCTa»

3.10. CounanbHO-IICUXOJOTHYECKOEe OOecnedYeHrue yNpaBiIeHUS KOJUJIEKTUBOM. I[IpakTukym
«HckyccTBO ynpaBisTh cOO0M»

OO61Iee KOJIMUECTBO Pa3aeiioB 3.

4 O0beM yueOHOM TMCUMILTHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTb JUCHHUIJIMHbI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,38 32,0 24
Jlexinm 0,44 16,0 12
[TpaxTnueckue 3anstus (113) 0,44 16,0 12
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CamocrosiTesibHasi paboTa 1,11 40 30
KoHTakTHas camocrosiTesnbHas paboTa 1171 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI ’ 398 | 29,85
Bua konTpoas: 3aver

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«O0mas ¥ HeOpraHu4eckass XuMushH»

1 Heap AucuMIVIMHBI — NPUOOpETEHUE 3HAHUI M KOMIETEHUUH, (popMHpOBaHHE COBPEMEHHBIX
MIpPE/ICTaBICHUM B 00JIaCTU TEOPETUUECKUX OCHOB XMMUU U XUMUU 3JIEMEHTOB.

2 B pesyabrare u3y4eHHUs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams cneAyOIUMU KOMIETSHIIMAMA U WHAuKatopamu ux poctuwxenus: OIIK-1.1; OIIK-1.5;
OIIK-1.9.

3nams:

— DIIEKTPOHHOE CTPOCHHUE ATOMOB U MOJIEKYJI;

— OCHOBBI TEOPUM XHMHYECKOM CBA3M B COCIUHEHUSAX PA3HBIX THIIOB, CTPOCHHE BELIECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUM;

— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHMS XMMHUYECKHMX IIPOLIECCOB U  XapaKTEPUCTUKH
PABHOBECHOTO COCTOSIHUS,

— METO/bI ONMCAHUs XMMUYECKNX PAaBHOBECUM B PACTBOPAX DIIEKTPOJIUTOB;

— CTPOEHHE U CBOWCTBA KOOPAVMHALMOHHBIX COEIMHEHHI;

— IOJIyYEHHE, XUMHUYECKHE CBOMCTBA IPOCTHIX U CI0KHBIX HEOPIraHUYECKUX BEIIECTB.

Ymemo:

— BBINOJIHATE OCHOBHBIE XUMHWUYECKHE ONIEPALH, OIIPEAEIATh TEPMOIMHAMUYECKNE XapaKTEPUCTUKHU
XUMUYECKNX PEAKLUI U PAaBHOBECHBIE KOHIIEHTPAIUU BELIECTB;

— MCHOJIb30BaTh OCHOBHBIE XUMUYECKHE 3aKOHBI, TEPMOJUHAMUYECKHE CIPABOYHBIC JAHHBIC IS
pelieHus npodeccuoHalbHbIX 3aj1a4;

— IPOTHO3UPOBATh BIUSHUE PA3IMYHBIX (AKTOPOB HA PAaBHOBECHE B XMMHUECKUX PEAKLIUAX.

Braoemy:

— TEOPETUYECKUMH METOJAaMU OIHMCAHMS CTPOCHHS M CBOWCTB IPOCTBIX M CIIOXKHBIX BEIIECTB HA
OCHOBE JJIEKTPOHHOI'O CTPOCHMSI MX aTOMOB M IIOJIOKEHHsS B INEPHOJUYECKON CHCTEME XUMHUYECKHX
JJIEMEHTOB;

— OCHOBHBIMM HaBbIKaMU pabOThl B XUMUYECKOI JabopaTtopuu;

— DOKCIEPUMEHTAJIBHBIMU METOJaMHU ONPENCIICHUS HEKOTOPhIX (U3UKO-XUMUYECKUX CBOMCTB
HEOPraHMYECKUX COCAUHEHUN.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. IlpuHuumel XuMun

1.1 Crpoenue atoma.

BonHoBble cBolCcTBa MaTepHalbHbIX 00bEKTOB. YpaBHeHue ne bpoitna. CooTHoIIeHHE HeopeneaeHHOCTel
I'eiizenbepra. [lonsTre o kBaHTOBOM MexaHuke U ypaBHeHuu Lllpenunrepa.

1.2 IlepnoanuecKkuil 3aKOH U MEPUOANYECKAs CUCTEMA.

CoBpemenHast GopMyIupOBKa MEpUOIUUYEcKoro 3akoHa. [lepuoauueckas cucreMa U ee CBA3b CO CTPOCHUEM
aTOMOB. 3aIl0JIHEHUE AJIEKTPOHHBIX CJI0EB U 000JI0UEK aTOMOB B MEepUOANYecKoil cucteme anementoB .M.
Menneneesa.

1.3 OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC MPOIIECCHI.

Crenenu oxucieHus. BaxHeilline OKUCIUTENM W BOCCTAHOBHUTENM. BaxHeilline cxembl NpeBpalleHus
BEILIECTB B OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX.

1.4. XuMu4eckas CBS3b U CTPOSCHHUE MOJICKYJI.

KoBaneHnTHas cBs3b, OCHOBHBIE IIOJIOKEHUS METOJA BAJICHTHBIX CBs3el. PaccMoTpeHne cxeM nepeKkpbIBaHUs

aTOMHBIX opOuTanei mnpu oOpa3oBaHUU CBA3eM B MoJjekyidax. ['MOpuau3anus BOJHOBBIX (QYHKIIMM.

OcHOBHBIE TIOJIOKEHUST MeTona MojeKyIsapHbix opbutanet (MO JIKAO). Meron [Nmummecnu. OO6mme

CBEJICHUS O KOMIUIEKCHBIX COEIMHEHMAX, UX CTpPOCHHE. MEeXMOJIEKyIspHas W BHYTPUMOJIEKYJIpHas

BOJIOpOJHAs CBs3b. MIOHHAs CBA3BH KaK MPENEIbHBIM ClTydaid KOBAJICHTHOU cBsi3u. OOIIMe mpeacTaBIeHUs O

MEKMOJIEKYJIIPHOM B3aUMOJCHCTBUN: OPUEHTALIMOHHOE, MHAYKIIMOHHOE, JTUCIIEPCUOHHOE B3aUMOICUCTBUS.
1.5. IloHsiTHE O XUMHUYECKOW TEPMOIUHAMHUKE.
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TepmoauHamuueckue (QYHKIMHM COCTOSIHUS (XapakKTepUCTHUECKHWE (QYHKIMH). BHYTpeHHssT sHeprus u
SHTANbNUA, UX (usnueckuil cmbica. TepMoxumuss U TepMOXUMUYECKHE ypaBHeHUs. 3akoH ['ecca u
cienctBusi U3 Hero. [loHsitue o0 sHTpoIMHU, aOCOIOTHAS SHTPOINUS U CTPOCHHE BellecTBa. M3mMeHeHue
SHTPOINUU B Pa3IMYHbIX [TPOLIECCAX.

1.6. [TonsiTHE O XUMUUYECKOWU KHHETHUKE. XMMHUUECKOE PaBHOBECHE.

OpHocTaauiiHble M CJOXHBIE peakiuHu. 3akoH JAeHcTByrolmMX Macc. KoHcTaHTa CKOpOCTH peakLMH.
MoJiekynsipHOCTh ¥ HOPSAJOK pPEaKUMH. 3aBUCUMOCTb CKOPOCTH PEAaKLUUU OT TEeMIIepaTypbl; SHTAIbIIHS
aKTUBALMU. [ OMOT€HHBIN U T€TepOreHHbIN KaTalus.

HctunHoe u Kkaxyumieecss paBHoBecusa. KoHcranta xumuueckoro pasHoBecus. CwmelieHue
XMMHUYECKOTO paBHOBecusl, npuHuui Jle-IlaTense — bpayHna.

Oueprusi ['m60ca, ee cBsI3p ¢ SHTponMed W SHTaIbIUend. Pu3nUeckuil cMbICI SHepruu [ nbbca.
OHTPONUNHBIN U SHTANBNUNHBINA (hakTopsl poniecca. CBsizb AG’r ¢ KOHCTaHTOM paBHOBECHSL.

1.7. PactBOoprl. PaBHOBECHS B pacTBOpAX.

[Ipouecchl, compoBoXIaroLIMe OOpPa30BAHUE KUAKUX HCTUHHBIX DPACTBOPOB HEINEKTPOIUTOB U
AJIEKTPOJIUTOB. ACCOLUMUPOBAHHBIE U HEACCOLUMUPOBAHHBIE dSJEKTPOIUTHL. CTeneHb IUCCOLMAlUU.
Koncranta guccommanuu. PaBHOBecme B cucTeMe, COCTOSAIIEH M3  HACBIIIEHHOTO  pacTBOpa
MaJIOPACTBOPUMOTO MIEKTPOJINTA U €r0 KpUCTaLIOB. PaBHOBECHE B pacTBOpax KOMIUIEKCHBIX COEAMHEHUH.
PaBHOBecue nucconumanuy BOJIbl, MOHHOE IIPOU3BEICHNE BOJBI M €0 3aBUCUMOCTb OT Temneparypsl. [llkana
pH. I'mpposms comneit.

Pa3zoen 2. Heopranmieckas Xumust

2.1. Xumus s-371eMEHTOB. 2.2. XUMHS p- JIEMEHTOB.

Boiopoa-nepBsiii 21eMEHT NEPHUOINYECKON CHCTEMBI, €r0 IBOMCTBEHHOE TOJIOKEHHUE. DIIEMEHTHI 1—
2 u 13-18 rpynn nepuoanyecKkoi cucteMbl. 3aKOHOMEPHOCTH B U3MEHEHHH AJIEKTPOHHBIX KOH(UTYpaLUid,
BEJIMYMH DPATUYCOB, 3JIEKTPOOTPULATENILHOCTH M HHEPruM HOHM3AlMM aTOMOB. THUIWYHBIE CTENEHU
OKHUCJIEHHUS. XHUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH B CTPOEHHMM M CBOWCTBAX
OCHOBHBIX TUIIOB COEAMHEHUH, UX NoJIydyeHue. [IpupoiHbie coetuHeHus, Moay4eHrue U IpUMEHEHHE.

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

OneMeHThl 3—12 Tpynm MmepuoauvYecKOll CUCTEMBI. 3aKOHOMEPHOCTH B M3MEHEHHUH DIICKTPOHHBIX
KOH(UTrypauuii, BEIWYMH pAJAUYCOB, DOSHEPrUM HOHU3ALMK, XapaKTEPHbIX CTEHEHEH OKHUCIEeHHUS,
KOOPJMHAIIMOHHBIX yucesl aTroMoB. [IpupoaHbie coenuHeHus, NOJy4eHHe U COMOCTaBJIeHUE (PU3MUECKUX U
XMUMHMUYECKUX CBOWMCTB HPOCThIX BemecTB. CTpoeHHE U CBOWCTBA OCHOBHBIX THUIIOB COEAWHEHUH.
OcoOenHoctu f- 371eMEHTOB.

4 O0beM yueOHOM TMCUUIITHHBI

Beero CemecTtp
Bun yueOHo# padboThl 1 2
3E Akan. 4. | 3E | Axkan.u. | 3E | Axan. u.
Lo 12 432 7 | 252 5 180
JUCIUILIMHBI
Konrakrnas pabora - 6,23 24 [356| 128 |267| 96
ay/INTOPHbIE 3aHATHSI:
Jlexuun 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (113) 0,89 32 0,89 32 - -
Jlaboparopusie padoTs! (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTeJibHAs paboTa 3,77 136 2,44 88 1,33 48
KoHTakTHas caMOCTOsITeIIbHAS i i
pabota 3,77 2,44 1,33
CamocTosATenbHOE N3YUYCHHE 136 38 48
pa3eiioB TUCIMILTAHBI
Buabl koHTpOJIS:
JK3aMeH 2 72 1 36 1 36
KonrtakThas paborta — > 0.8 1 0.4 1 0.4
IIPOMEKYTOYHAS aTTECTALUs ’ ’ ’
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[ToaroToBka Kk 3K3aMeHy 71,2 35,6 35,6
Bua nToroBoro KOHTpOJIsi: IK3aMeH IK3aMeH
Cemectp
Buja yueOHo# padoThl Beero 1 2
3E Actp.4. | 3E | Actp.u. | 3E | Actp. u.
DIme ] Ty AR T A 12 324 7 189 5 135
JICITATUTHHBI
Konraxruas padora- 6,23 168 | 356 96 |267| 72
ay/INTOPHBIE 3aHATHSI: ’ ’ ’
Jlexmmm 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (113) 0,89 24 0,89 24 - -
Jlaboparopusie padoTs! (JIP) 3,56 96 1,78 48 1,78 48
CaMmocTosiTe1bHasi padoTa 3,77 102 2,44 66 1,33 36
KoHTakTHas caMoCTOSITeIIbHAS i ) )
pa60Ta 3,77 2,44 1,33
CamocTosATenbHOE N3YUYCHHE 102 66 36
pa3eiioB TUCIMILTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonrtakThas paborta —
IPOMEKYTOYHAsS ATTECTALIUS 2 0.6 1 0.3 1 0.3
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Bua nToroBoro KOHTpOJIsi: IK3aMeH IK3aMeH

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«Oprannyeckasi XUMH»
1 Heap aMcUMIUVIMHBI — NpUOOpETEHUE CTYACHTAMM 3HAaHUW O CTPOCHHU OPraHuYecKuX
COCIMHEHUM, OCHOBHBIX XHMMHMYECKMX CBOMCTBAaX pa3JIMYHBIX KJIACCOB OPraHUYECKUX COCIMHEHUN U
METO0/1aX UX MOJyYEeHHs], KaK IPOMBILIJIEHHBIX, TaK U J1a0OpaTOPHBIX.
2 B pe3yabraTe H3yYeHUs] JUCHUILIUHBI 00YYAIOLIUIICA J0/I/KEH:
Obnadams cneAyOIMUMH KOMIETSHIIMAMUA U WHIuKatopamu ux poctumxenus: OIIK-1.2; OIIK-1.6;

OIIK-1.10.
3nams:

— TCOPETUICCKNEC OCHOBBI CTPOCHUSA U CBOMCTB Pa3IMYHBIX KJIACCOB OPraHUYCCKUX COGHHHGHHﬁ;
— CIIOCOOBI MOJIY4YCHUA U XUMHYCCKHC CBOMCTBA OCHOBHBIX KJIACCOB OpraHu4CCKux COC}II/IHGHI/II\/’I;

— OCHOBHBIC MCXaHHU3MBbI ITPOTCKAHUA OPraHNMYCCKHUX pCaKIII/II\/’I;

Ymemn:

— IPUMCHATDb TCOPETHUUCCKUEC 3HAHUA IJII CHUHTE3a OPraHNYCCKUX COGI[I/IHeHI/Iﬁ PasINYHbIX KIIACCOB,

— AHAJIM3UPOBATh U NPECACKA3bIBATh PCAKIIHMOHHLBIC CBOICTBa OpraHu4CCKux COGI[I/IHCHI/II\/'I;
— COCTaBJIAATh CXEMbI CMHTE3a OPraHU4YCCKUX CO€JII/IHCHI/II\/’I, 3aIaHHOT'O CTPOCHUAA,

Baaoemy:

— OCHOBaMH HOMCHKIIATYpPbI 1 Knaccmbmcaunn OPraHn4cCKux COCI[HHGHHfI;
— OCHOBHBIMU TCOPECTHUUCCKUMHU IIPCACTABIICHUAMUA B OpFaHI/ILIeCKOI\/'I XUMUH,
— HaBBIKAMHM 000CHOBAHHS pauOHAJIBHBIX CIIoco0o0B IMOJTY4YCHHS OPraHn4CCKNUX BCIICCTB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Teopus xumuueckoeo cmpoerus u HacvlujeHuvle yeneeo0opoovt (VB).
I.1. [Ipuposa XuMHUUECKOH CBSI3U
[Ipupona xoBasienTHOU cBsizu. Dopmyinsl JIbtonuca. @opmanbubiil 3apan. Teopus rudpuanzamnuu AO.
Teopust oTTaJIKMBaHUS SJIEKTPOHHBIX TMap BasieHTHOW 00omouku (ODIIBO) m gopma Mosekysa. ATOMHO-
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opOutanpubie Moaenu. DPPeKThl B opranndeckord XxuMmuu. [IoHATHE O MEXaHU3ME XMMHUYECKON PEaKIluH.
[IpomexxyTouHbIE COETUHEHHS U YACTHUIIBI OPIraHUYECKUX PEaKIUH.

1.2 AnkaHnbl

l'omonoruueckuit psig. Mzomepus. Homenknarypa. CrmocoObl mosydenus. I[IpocTpaHcTBeHHOE U
ANIEKTpOHHOE cTpoeHue. dusmyeckue cpoiicTBa. OOmIas XapaKTepUCTHUKAa PEaKIUOHHOW CIIOCOOHOCTH.
[Toctynat XsmMMOH[A. .

1.3 Crepeousomepust

Tunel crepeonzomMepoB: KOH(GOPMEpPHI, IEOMETPUUECKHE H30MEpbI, SHAHTHOMephl. OnTHyeckas
nzoMepusi. XUpanbHOCTb. JHaHTHOMeEpbl. Panemuueckas cmech. CnocoObl MPOCTPAHCTBEHHOTO
M300paKeHUsT ONTUYECKUX M30MepoB. OTHOcHUTENbHAs U abcomtoTHas KoHpurypamuu. [Ipoeknuu dumepa.
D,L-Homenknarypa. R,S-Homenknarypa. Ilonstue o0 onTHdeckoil aKTUBHOCTH COEIMHEHUN C ABYMS
ACUMMETPUYECKUMU LIEHTPaMU.

1.4 IukiroamkaHbl

I'omonoruueckuit psg. M3omepus. Homenxiarypa. CrocoObl monydenus. Kondopmanuu. Tursl
HaIlpsDKEHUH B HUKIaX. PU3nUecKue CBOMCTBA. Peaknu UKII0aIKaHOB.

Pa3zoen 2. Henacvluennvie yeneeo0opooul.

2.1. Ankensl

l'omonoruueckuii psn. M3omepus. Homenknatypa. CnocoObl mnomydenus. IIpocTpanctBeHHoe
cTpoenue. Pusnyeckue cBorcTBa. Peakunm ajakeHoB.

2.2 AnkuHbI

l'omonoruueckuit psig. Mzomepus. Homenknatypa. CrnocoObl momydenus. [IpoctpancTBeHHOE H
3IEKTPOHHOE cTpoeHue. dusznueckue cBocTBa. Peakiinm ankuHOB.

2.3. AnxagueHsl U TOJIMEHbI

[lonatue o mnepuUIUKIMYECKUX peaknusx. [omosormueckuit psn. Knaccudbukamus. Hzomepusi.
Howmenknarypa. CriocoObl mostyuenusi. Peakuuu 1,3-ankaguenoB. [oHsTHE 0 MEPULIMKIMYECKUX PEAKIUAX.
Huxnonpucoeaunenue.. Ocodbennoctu peakuii Junbca-Anbaepa.

Pazoen 3. Apomamuueckue coeounenus.

3.1 Teopun apoMaTUYHOCTH.

CoBpeMeHHbIE TPE/ICTaBICHUsI O CTPOEHUU OeH30J1a. ApoMaTHYECKUi XapakTep OeH3oJia. DHeprus
conpsbkeHus. O0mire KpUTepuu apoOMaTUIHOCTH.

3.2 Coenunenust 0EH30JILHOTO psifa

Nzomepus. Homenkmarypa. CrnocoOwr mosrydenusi. [IpocTpaHCTBEHHOE M SJIEKTPOHHOE CTPOCHHE.
®dusndeckue cBorcTBa. O0IIas XapaKTepUCTUKA PEAKITMOHHON CITIOCOOHOCTH.

Pa3zoen 4. I'anocenonpoussoonvie. Cnupmeol, penonvl, npocmuole 3Qupol.

4.1 'anoreHONnpou3BOIHbIE

Knaccudukanus. Homenknarypa.

Anxwi- u amunmanranorenuasl. M3zomepus. Homenknarypa. Cioco6s! nosmydyenus. [IpoctpancTBenHoe u
3NEKTPOHHOE cTpoeHue. duznueckue cBOMCTBA.

Peakuuu  HykineopuiapHOro  3aMeIlIeHMs] M OTIICIJICHUS.  BUMOJEKyNIsSpHBIA  MEXaHU3M
HYKJI€O(UIBHOTO 3aMeleHus (Sn2).

MoOHOMONEKYISIpHBIM ~ Me€XaHM3M  HyKjieoduiapHOro 3amemieHus. Peaknum ortmervienus. f3-
OnmumunupoBanue. Mexanusmel E1 u E2. Apomarndeckue rajoreHornpous3BoaHble. MexaHu3M 3aMelleHUs
rajloreHa B aKTHBHPOBAHHBIX rajoreHapeHax (Sn2 apom). HeakTuBupoBaHHBIE TaJOTE€HONPOU3BOJIHBIE
apoMaTUYECKHUX yIJIEBOJIOPOIOB; apUHOBBIM MEXaHU3M 3aMEIIEHH rajoreHa.

4.2 DneMeHTOpraHu4eCKue COCTMHCHUSL.

XapakTepucTUKa CBsI3ed  YriIepoA-aJIEMEHT B 3aBUCHUMOCTHM OT TIIOJOXEHHUS JJIEMEHTa B
[lepuoanueckoit cucreme »siemMeHTOB. Metammopranndyeckue coeanHenus. Homenknatypa. CrocoObl
MOJIyYEHUsl JINTUH- U MarHudopraHudeckux coefauHeHuil. Peakuus ['pusbspa, mexanusm. CrpoeHue
peakTuBoB ' punbsipa. Ux peakuuu ¢ COeqUHEHUSIMH, COAEPKAIMMU aKTUBHBIN aTOM BOJIOpPO/ia: KUCIOTaMH,
CHUpPTaMHU, aMUHAMH.

4.3 CnupTsl.

Opnnoatomusle cnupthl. Knaccuduxanust u Homenkiarypa. Crnoco6sl noiaydenus. [IpoctpancTBeHHOe
U DIIEKTPOHHOE CTpoeHHE. XHUMHUYECKHE CBOWCTBAa. MHOroaTtoMmHsle CHUPTHI, [nukonu. [nunepus.
CrniocoObl nonyyenusi. dusudeckue U XuMu4eckue cBoiicta. [IpakTuueckoe npuMeHeHue.
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4.4 ®enonbl

Knaccudukanus u Homenknarypa. Crnoco6sl nonyuenus. @usnueckue cBoiicta. [IpocTpancTBeHHOE
U DJIEKTPOHHOE CTPOEHUE. XNMHYECKUE CBOMCTBA

4.5 Ipoctsie a3pupbl

Knaccudukanus 1 Homenknarypa. Cnoco6s! nomydenus. @uzndeckue cBoricta. [IpocTpancTBeHHOE
U DIEKTPOHHOE CTpoeHHe. XuMHUYecKHne cBoucTBa. llukinmueckue 3UpHI. Kpayn-a¢upsr.
KowmmnexkcooOpa3oBanne ¢ moHamu MeTayuioB. [Ipumenenue.

4.6 DniokcucoeMHeHus

N3omepus. Homenknatypa. CrnocoObl nosydeHusi. dusmueckue cpoiictBa. lIpocTpaHcTBeHHOE U
JJIEKTPOHHOE CTPOCHHUE JTHJICHOKCHJIA. XHMMHYECKHE CBOMCTBA. MeEXaHHM3Mbl pEakUMil W HalpaBJICHUE
packpbITUs KoJibla. [IpuMeHenre B MpOMBIIIIEHHOM OpraHMYeCKOM CHUHTE3E.

Pazoen 5. Anvoecuovl, kemonwl. Kapbonosvie kuciomol u ux npoussooubie.

5.1. Anpnieruzibl 1 KETOHBI

Knaccudukanus u Homenkinarypa. Criocoos! nosryuenus. Gusndeckue cBoiicta. [IpocTtpancTBennoe u
AJIEKTPOHHOE CTPOEHUE. XMMUYECKUE CBOMCTBA.

5.2 a,, B-HenacelimeHHbIe anbAeTU/IbI U KETOHBIL.

Homenknarypa. CnocoObl momydenus. [IpocTpaHCTBEHHOE U AJIEKTpOHHOE CTpoeHue. Peakuuu
MPUCOEIUHEHUST AJIEKTPOPMIbHBIX (OpoMa M TajJOreHOBOJOPOJOB) M HYKIEO(QUIbHBIX PEAreHTOB
(CMHMJIBHOM KHMCIIOTHI U a30Tcojepxaiiux Hykineodunon). 1,2- u 1,4-Ilpucoequnenne. Mexanusm peakuui
1,2- u 1,4-npricoeIMHEHNs] METAUIOOPTaHUYECKUX COCAMHEHUH.

5.3 OnHOOCHOBHBIE KApOOHOBBIE KHCIIOTHI.

Knaccudukanus u HoMmeHkinarypa. CrnocoObl mnonydeHus. IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE
cTpoeHue. Pu3nyeckue CBOMCTBA. XMMUYECKUE CBOMCTBA.

5.4 ®OyHKUMOHANBHBIE IMPOU3BOJHbIE KAapOOHOBBIX KHUCJOT: TaJIOT€HAHTUIPU[bI (alMIraJoreHH Ib),
aHTUJPUJIBL, CIIOKHBIE 3(UPbI, AMUJIbI, HUTPHIIBI.

Croco6s1 monyuenus. OCoOOCHHOCTH TPOCTPAHCTBEHHOTO U AJIEKTPOHHOTO CTpoeHWs. BaxHeitmme
cBoricTBa. Peakiiuu N- u O-anmmmpoBaHus. UX MeXaHU3MbI. KeTeHbI 1 TUKETEHBI.

5.5 MHOroocHOBHbIE€ KapOOHOBBIE KHCIIOTHI.

JlrkapOOHOBBIE KUCIIOTHI KHPHOTO M apomaTuueckoro psaa. Homenknatypa. CrnocoObl mojydeHus.
dusnueckue W XUMHYeCKHe cBoicTBa. ManoHoBbli 3¢up. Ilomyuenue. Crpoenmne, CH-KucmoTHOCTS.
Peakuuu koHAEHCAIMKM MaJIOHOBOIO 3(Upa U MaJIOHOBOM KHUCIIOTHI C aJlbJIETHaMU.

5.6 o,3- HenaceinieHHble KapOOHOBBIE KUCIOTHI U UX (DYHKIMOHAIbHBIE IPOU3BO/IHBIE.

[IpoctpancrBennas uzomepusi. CrnocoObl noaydeHus. XUMUYECKUE CBOMCTBA.

5.7 Anpaerusio- 1 KETOKUCIIOTHI.

Knaccudpukanus u HOMeHKiIaTrypa. o, [, y-AJNbIErUI0- MU KETOKUCIOTHL. ALIETOYKCYCHBIH 3Qup.
Crnoco6s1 momydenusi, crpoenne. Konnencanuu Kisitzena u Jlukmana. MexaHU3MBI..

5.8 3ameniéHHble KapOOHOBBIX KUCIIOT.

lNanoreno3ameniennbie kuciaotel. Knaccudukanus m HomeHnkiarypa. CrocoObl mojydeHust o- u f3-
raJIOr€HO3aMEIICHHbIX ~ KUCIOT. XUMUYECKHE CBOMCTBA. ['MAPOKCHKHUCIOTHI:  KiaccuuKauus U
HoMmeHKnatypa. CrnocoObl mosyuyeHusi. OCOOEHHOCTH CBOMCTB O, [-, Y-TUAPOKCUKHUCIOT. JIaKTOHBI.
Amunoxkucnotel. CriocoOsl nostyuenusi. Ctpoenue. Baxueiiiue ¢puznyeckue 1 XMMUYECKHE CBONCTBA.

Pazoen 6. Azomcodepocawue u cemepoyukiuyeckue coeOUuHeHus.

6.1. Hutpocoenunenus

Knaccudpukanus u Homenkinarypa. CrnocoObl mnoisydeHus. IIpocTpaHCTBEHHOE U 3JEKTPOHHOE
cTpoeHue. XuMuUYeckue cBoicTtBa. Tayromepusi MNEpBUYHBIX M BTOPUYHBIX alu(aTHUYECKUX
HUTpOCOeAMHEHUN. Peakiuu.

6.2. AMUHBI

Knaccudukanms m wHomenknatypa. CrocoObl momydeHusi. dusnmyeckue CBOMCTBA. XUMHUUYECKHE
CBOMCTBA.

6.3 A3a- 1 1Ma30COETMHEHUS

[lonyuenue aua30COEIUHEHUM peakuued IUa30TUPOBAHMS: YCJIOBHMSI IIPOBEACHUSI pEaKLUUU U
MEXaHU3M; pa3iMuvsg B YCTOMYMBOCTU HACBHIIIEHHBIX UM apOMAaTUYECKHX AHa3ocoennHeHuil. duznyeckue
cBoiicTBa. [IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOCHHE apOMAaTUYECKUX JAUA30COEIUHEHUI B 3aBUCUMOCTHU
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or pH cpenpl, TayromepHble NnpeBpalleHUs. XUMHUYECKHME CBOMCTBA. Asocoderanue. llonydenme wu
npUMEeHeHue azacoenuHeHunid. CHHTe3.

6.4 I'eTeponMKINYECKHE COCTUHEHUS

Knaccudukanus. I'erepormkinueckne apomaTtnueckue coeauHeHus. OCcOOEHHOCTH MOJICKYJISIPHOM
CTPYKTYpHL. [IATHUSIEHHBIE TETEPOUMKINYECKUEe COoeAuHeHus: ¢ypaH, muppoi, thodeH. Homenkmarypa.
CriocoObl  mostyueHusi. IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpoeHHe. ApoMaTHYHOCTh. OCOOEHHOCTH
peakumii aekTpoduabHOTO 3ameneHus. LllecTuaneHHbIe U MOUAACPHBIE TETEPOIMKINIECKAE COCTMHEHUS:
MUPUIAH, XUHOJWH, akpuauH. [IupuauH. DIEKTPOHHOE CTPOCHHWE M apOMaTUYHOCTh. OCHOBHOCTH W
HYKIIeO(pHUIBHOCTE. Peakinu 31eKTpopriIbHOTO U HYKJIEO(MIBHOTO 3aMEIICHHS: PEaKIIMOHHAst CIOCOOHOCTh
u opueHTanus. Tayromepus 2- W 4-TUAPOKCH W aMHHOMHPHUIWHOB. COEAMHEHUS C HECKOJIbKHUMHU
rerepoaToMaMy B LIUKJIE: JAUA30JIbI, OKCA30JIbl, TUa3UHBI U Tpua3uHbL. OO0IIas XapaKTepUCTHKA XUMUIECKUX
CBOWCTB.

4 O0beM yueOHOI T1CHUIIUHBI.

Cemectp
Bcero
Bl yueGHOM paboThl 2 cemecTp 3 cemecTp
3E Akan. 3E Akap 3E Akan.
9. . 4. 9.
OO61ast TpyA0€MKOCTh AUCITUTLTHHBI 9 324 3 108 6 216
KonrakTHasi paboTa — ayIuTOpPHBIE 3,55 128 1,33 48 2,22 30
3aHATHSA:
Jlexuu 1,77 64 0,44 16 1,33 48
[TpaxTnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie paboTs! (JIP) - - - - - -
CamocrosiTeJibHas paboTa 4,45 160 1,67 60 2,78 100
KonrtakTHas camocTosiTenbHas pabota 0.4 0.4 )
Camoeronrcos nsyaonie pasteros | #% L7 278
1 YACHHE pasieit 159,6 59,6 100
JVCIATUTAHBI
Buabl KoHTpOJIA:
Buo konmponn uz YII (3au / 3au c ou.)
JK3aMeH 1 36 - - 1 36
KoHTakTHas pabota — TpPOMEKYTOYHAS
0,4 - 0,4
arrecTanus 1 - 1
ITonroToBka K SK3aMeHYy. 35,6 - 35,6
3auér ¢
Bua nToroBoro KOHTpOJIsi: - JK3aMeH
OIIeHKOM
Beero CemecTtp
Bl yueGHOM paboThl 2 cemecTp \ 3 cemecTp
3E Actp. 3E Actp. 3E Act
q. 9, p. 4.
OO61ast TpyA0€MKOCTh AUCIIUTUTHHBI 9 243 3 81 6 162
KonrakTHasi paboTa — ayIuTOpPHBIE 3,55 96 133 36 222 60
3aHATHSA:
Jlexuu 1,77 48 0,44 12 1,33 36
[Tpaktueckue 3anstus (113) 1,78 48 0,89 24 0,89 | 24
Jlaboparopusie padboTs! (JIP) - - - - - -
CamocrosiTe/ibHAs padoTa 4,45 120 1,67 45 2,78 | 75
KonrtakTHas camocrositenbHas paboTa 0.3 0.3 )
e R e R e
YHCHHE pasit 119,7 44,7 75
JVCITATUTAHBI
Buabl KOHTpOJIA:
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Buo konmponsn uz YII (3au / 3au c ou.)
IK3aMeH 1 27 - - 1 27
KontakTHas pabota — mpoOMEXyTOUYHas
0,3 - 0,3
arTecTauus 1 - 1
IToaroToBka K SK3aMeHYy. 26,7 - 26,7
3auér ¢
Bua uToroBoro KOHTpoOJIs: o OK3aMeH
OLleHKOi

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«AHAJINTUYECKAST XUMMS»

1 Heab QMCUMIUIMHBI — TIPUOOpETEHNE 00YJAIOMUMHUCS 3HAHUM U KOMIETEHIMH, HEOOXOMUMBIX
JUIS PEIIeHNs KOHKPETHBIX 3a/1a4 XUMUYECKOT0 aHaIn3a.

2 B pe3yabraTe H3yYeHHUs JUCHUILIUHBI 00YYAIOLIUIICA 0JI7KEeH:

Obnadams CIEYIONUMA KOMIIETECHIIUSMA U MHIUKATOPaMH UX TOCTH)KCHUS:

OIIK-5.1; OIIK-5.4; OIIK-5.6

3nams:

—  OCHOBHbBIE MOHATHUS, TEPMUHBI, METObI U IPUEMbI KAYECTBEHHOI'O U KOJIMYECTBEHHOTO XUMHUYECKOTO
aHan3a;

—  TEOpeTHUYECKHE OCHOBBI (PU3UKO-XUMUYECKUX METO/I0B aHAJIN3a;

— IOPUHLUIBI pabOThl OCHOBHBIX INPUOOPOB, HCHOJB3YEMBIX JS IPOBEICHUS KAaueCTBEHHOTO H

KOJIMYECTBEHHOT'O aHaIN3a;

Ymemns:

— TMPUMEHATh NPUOOpPETEHHbIE NPAKTHUYECKHE HABbIKU B MPO(ECCHOHAIBHON NeATeNbHOCTH IS
pelIeHNs KOHKPETHBIX aHAJIMTUYECKUX 3a/a4;
— TIPOBOJUTH OOOCHOBaHHBIM BBIOOp METOJA aHAIM3a C Y4ETOM Iejied MU OCOOEHHOCTEH TaHHOU

MPAaKTUYECKOM 3a/1a4u;

— TIPOBOJUTH PACcUYEThl HA OCHOBE MPOBEIEHHBIX UCCIIEJOBAHUII;
—  IPOBOAUTH METPOJOTHYECKYIO OLIEHKY PE3YJbTaTOB KOJUYECTBEHHOIO XUMHUUYECKOT0 aHalln3a

Braoemy:

— OCHOBaMH METPOJIOTMYECKOH OLEHKU PE3yIbTaTOB KOJMYECTBEHHOTO XUMUYECKOTO aHAIN3a;
— IpUEeMaMHU UHTEpIIpEeTaly Pe3yIbTaTOB aHAIM3a HAa OCHOBE KBAJIMMETPUUECKHUX OLICHOK;
— METOJIOJIOTUEH XMMHMUYECKUX M (U3UKO-XMMHYECKUX METOJIOB aHaiu3a, IIHMPOKO HCIOJIb3YEMBIX B

COBPEMEHHOMN aHAIMTUYECKOM MPAKTUKE

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. nentudukanusi HOHOB 3JIEMEHTOB B pacTBOpax

1.1 BBeneHue B COBPEMEHHYIO aHATUTHYECKYIO XUMHUIO.

Ananutuyeckass XUMHsS KaK OCHOBA METOJIOB M3YyYEHHUS U KOHTPOJII XMMHUYECKOIO COCTaBa BELIECTB B
MaTepUaJIbHOM MPOU3BOICTBE, HAYYHBIX HCCIEA0BAHUSX, B KOHTPOJIE 00BEKTOB OKpYKaroliel cpenbl. Buabl
aHanu3a. DJIIEMEHTHBINA, MOJICKYJISIPHBIN, (pa30BBIN U M30TOMHBIN aHAMKM3. KOTM4YeCTBEHHBIN U Ka4eCTBEHHBII
aHaJIM3 OPraHUYECKUX W HEOPraHWYECKHX BEIIECTB. XUMHUYECKHUE, (PU3UKO-XMMHUYECKHE METOJIbl aHalu3a,
UX B3aMMOCBSI3b, COOTHOIIEHUE U MPUMEHEHHE. AHAIMTUYECKUI CUTHAJ KaK HOCUTENIb KAaueCTBEHHOH M
KOJIMYECTBEHHON uH(MopManuu 00 o0bekTe aHanu3a. [locTaHOBKA aHAIUTUYECKOW 3amadu. AJITOPUTM
IIPOBEJIEHUS aHalln3a: oTOOp cpeaHeil MmpoObl, MOArOTOBKA MPOObI K aHAIU3Yy, U3MEPEHUE aHATUTHYECKOTO
CUTHAJIa U €ro MEeTPOJIOrHMuYecKas OLIEHKa, pacyeT pe3yjibTaTOB aHallM3a M WX uHTeprnperauus. [Ipumepsl
pelIeHUs 3a/]a4 aHAIUTUYECKOTO0 KOHTPOJISI B XUMUYECKOW TEXHOJIOTHH, B aHAIN3€ 0OBEKTOB OKpYXKarolei
cpensl U ap. IloHATHA O COBpEMEHHBIX METOJaX 3JEMEHTHOrO aHajli3a: aTOMHO-3MHUCCHOHHBIN aHau3,
aTOMHO-a0COPOLIMOHHBIN aHAIN3, PEHTTeHO(TYOPECIICHTHBINA aHAJU3.

1.2 Cnenuduka 3a1a4 aHaTUTUUECKON XUMUH.

OcHoBHBIE TepMHUHBI  aHanmuTUYecKoW xumuu. OOHapyxkenue. OmnpeneneHue.  AHamus.
AHanuTHyecKkue XHMMMUYECKHE peaklIuud KaK OCHOBAa XHMMHYECKOro aHanuza. KadecTBeHHblE U
KOJIMYECTBEHHbIE aHAIUTUYECKUE XUMUYECKHe peakiuu. TpeboBaHus, npeabsaBisiemble K HUM. Crienuduka
AHAJIMTUYECKUX peaKUui, UCHOJIb3yeMbIX B aHaln3e. AHaIUTHUYECKas (opmMa U aHATUTUYECKHE MPU3HAKHU.
AHanuTHYecKHe peakuuud U aHajduThueckue AHPQeKTbl. XapaKTEepUCTUKU aHATUTHUECKUX PEaKIIMiA:
YyBCTBUTEIBLHOCTb, U30MPATEIbHOCTh (CEIEKTHUBHOCTH). ['pymmoBble, oOIIMe, YacTHbIE, XapaKTEpHbIE U
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cnenuduueckue peakuuu. [lyTn mnoBbllmIeHHUs] M30MPATEIbHOCTH M YYBCTBUTEIBHOCTH AHAIUTUYECKUX
peaKuui.

1.3 Xumuueckue paBHOBECHS B TOMOT'€HHBIX U F€TEPOTEHHBIX CUCTEMAX, IPUMEHSEMBIX B
AHAIIMTUYECKON XUMHH.

OcCHOBHBIE ~ THUNBl  pPEAKIMM, MNPUMEHSIEMbIX B  AHAIMTUYECKOM  XUMHUU  (OCaKIEHUS,
KHCJIOTHO-OCHOBHbBIE, KOMILJIEKCOOOPa30BaHUsl, OKUCIEHUS-BOcCTaHOBIIEHNUS). COCTOSIHUE HOHOB 3JIEMEHTOB
B pacTBopax. KoHCTaHThl paBHOBECHUS aHAIMTUYECKUX PEAKIIUI: TepMOJUHAMUYECKUE, KOHIEHTPALMOHHBIE,
ycioBHble. DakToOpbl, BIMSIONIME Ha XUMHUYECKOE paBHOBecue (KomIuiekcooOpa3zoBaHUe, 00Opa3zoBaHUE
MaJOpacTBOPUMBIX COEAMHEHUN, U3MEHEHHE CTEIIEHU OKUCIIEHUS ONPEAEIsieMOro NOHA, BIUSHUE MPUPOIbI
pacTBOPUTEIISL, HOHHON CHJIbI, TEMIIEPATYPHI, COCTaBa pacTBOPA).

PaBHOBecHs B aHaJIUTUYECKH BaXKHBIX IMPOTOJMTUYECKUX cUCTeMaX. KOHCTaHTBI KUCIOTHOCTH U
OCHOBHOCTH. YpaBHEHUs MaTepuaibHOro OanaHca. Boeruncienue pH pacTBOpoB KHCIOT U OCHOBaHUI
pa3IMYHON CHIIBI, CMecel KHUCIOT M OocHoBaHMil. BydepHbie pacTBOpBI, HUCIOJb3yeMble B XUMHYECKOM
aHaJlM3e: UX cOoCTaB, cBOWcTBa (OydepHas eMKoCTb, obsacTh OydepupoBanus), pacuer pH, npumenenue B
AHAIIMTUYECKON XUMHH.

AHanuTHYEeCKUE peaklUuu KOMILIEKCOOOpa30BaHMsI, OCaXACHUS, OKHUCICHUSI-BOCCTAHOBIICHUSI.
OO1ue, cryneHyaTble U YCIOBHbIE KOHCTAHThl YCTOMYMBOCTH KOMIUIEKCHBIX coelrHeHui. Vcnonb3oBanue
peakuuii KOMIUIEKCOOOpa30BaHHS B AHAJUTHYECKOM XUMHUM (OOHapy)KEeHHE U  KOJUYECTBEHHOE
onpejenieHne, Mackuposanue). Mcnonp3oBanue peakiuil ocakJeHusl B aHaIUTHUeCKuX 1enax. KoHcTanra
PaBHOBECHS PEAKIMI OCaXIECHUA-PACTBOPEHUSI; (PAKTOPHI, BIUSIOLUIME HA PaCTBOPUMOCTH OCaakoB. Pacuer
YCIIOBUH  OC@XIEHUS M PACTBOPEHUsS 0CaAKoB. OKHCINUTEIbHO-BOCCTAHOBUTENbHbBIE pPaBHOBECHS.
CrangapTHBINA U peabHbIM OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE TTOTEHIUAIIBI.

Xumudeckue W (Pu3uko-xuMudeckue crnocoosl ompeaenenus pH pactBopoB. PaBHOBecus
AQHAIMTUYECKUX peakuil KOMIUIEKCOOOpa3oBaHUS U yrlpaBieHHe UMH. @DaxkToppl, BIHUSIOLUME Ha
HaIpaBJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil. KoHcCTaHTa paBHOBECHS U €€ XUMHKO-
aHaJIMTUYECKoe 3HaueHue. Pacuer koapPuIeHToB M0OOUYHBIX pEaKIUil.

1.4. KauecTBeHHbIE M  KOJMYECTBEHHbIC AHAIUTUYECKUE PEaKUUU C  OpPraHu4eCKUMHU
AHAJIMTUYECKUMU peareHTaMU B aHAJIM3€ HEOPraHMYECKUX BEIIECTB.

Oprannyeckue aHanutudeckue peareHTsl (OP). Knaccuduxamus OP no tumy peakuuid c
HeoprannueckumMu uoHamu. KommuiekcooOpasyromue OP u crpoeHune ux MoJekyd: (QYHKIHOHAJIbHO-
aHAJIMTUYECKas: M AaHAJMTUKO-aKTUBHAs Ipynmbl. OCOGEHHOCTH M INpeumyllecTBa ucrosb3oBanus OP,
obOnactu npumeHeHUs. J[ONMOJHUTENBHO: TEOpus AEUCTBHS KoMIulekcooOpasyromux OP, yder HOHHOrO
cocrosinuss OP u Meramna. I'unore3a aHanoruil u mpakTHueckue BbIBOJBI U3 Hee. [Ipupona xummuueckoi
cBs3M B KoMmIuiekcax OP ¢ MoHamu MeTallioB U ee MpOsIBICHUE B LIBETHOCTH KoMmIuiekcoB. Peakuuu OP c
XpOMOQOPHBIMU  3I€MEHTaMU. VIHTEHCUBHOCTh OKpacKd AaHAJUTHUYECKUX (GOpPM M HHTEHCUBHOCTH
norjoueHus. Mcnonbp3oBaHue peakuii OpraHMuecKux peareHToB B GOTOMETPUYECKOM aHATIU3E.

Paszoen 2. KonnyecTBEHHbI XUMUYECKUI aHAIIN3

2.1. IIpuHUMIIBI ¥ 33491 KOJIMYECTBEHHOTIO aHAJIN3A.

Knaccugukanus MeTo10B KOJMYECTBEHHOTO aHanu3a. TpeboBaHus, IpeIbsIBIsSEeMble K XUMUYECKUM
peakuusM B KOJMYECTBEHHOM aHajlu3e. OJTambl KOJIWYECTBEHHOIO OIpefeneHus. XapaKTepUCTHKa
pe3yJbTaTOB KOJMYECTBEHHOIO XMMHUYECKOro aHanuza. OmpeleneHrue coJepKaHusl BEIIEeCTBa B pacTBOPE,
pacuetHbie  popmynasl. CrnocoObl TMpeACTaBICHUS PE3yJbTaTOB aHaiuu3a. 1eCThl Ha BBIABICHUE
CUCTEMAaTUYECKUX MOIPELUIHOCTEN B pe3yjbTaTax KOJIMYECTBEHHOro XuMudeckoro ananuza. [Ipo6ootdop u
poOOMOArOTOBKA.

2.2. Turpumerpuyeckuil aHanu3. TUIBI peaklyii, UCIIOJIB3YEMbIX B TUTpUMeTpun. TpeboBanus,
MPEIbSABISEMbIE K HUM.

[Mpunnun turpumerpun. TutpoBanue u ero srtambl. ['paduueckoe wuzoOpakeHue mpoliecca
TUTPOBAHUSI — KPUBBIE TUTPOBAHUSA, UX BHJbl. CKA4OK Ha KPUBOW TUTPOBAHUS, TOUYKA AKBHUBAJIEHTHOCTH
(T.2.) m xoneunas Ttouka TtuTtpoBanusi (K.T.T.). IlepBuunbie u BTOpUuYHBIE CcTaHAAPTHL. Ilprembl
TUTPUMETPUYECKOTO aHAIM3a: NpsIMOE€ M OOpaTHOE TUTPOBAHME, KOCBEHHbIE MeTO/bl. THINbI peakuui,
HCIOJIb3YEMBIX B TUTPUMETPUUECKOM aHalIn3€e; TpPeOOBaHUS, MPEAbSBIISIEMbIE K HUM.

JIOoTIOTHUTENBHO: UHCTPYMEHTaNIbHBIE MeTO bl nHAMKAMU TJ. [loTreHumomerpuyeckoe TutpoBanue. Meron
I'pana. [Ipyrue cnocoObl yCTaHOBIEHUS KOHEYHON TOYKA TUTPOBAHUSL.
2.3. Peaknuum HEUTpaIM3aliy B KOJMYECTBEHHOM XMUMHYECKOM aHAJIM3E.
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MeTo/1bl KUCTIOTHO-OCHOBHOTO TUTpOBaHUsl. CyIIHOCTh METOJ]a KUCIOTHO-OCHOBHOIO TUTpoBaHus. KpuBbie
KHCJIOTHO-OCHOBHOTO TUTPOBaHMs. PacueT M mocTpoeHne TeOpeTHUYECKUX KPUBBIX TUTPOBAHUS CHUIBHBIX U
CJ1a0bIX OJIHOOCHOBHBIX MPOTOJIUTOB. DAaKTOPbI, BIUSIONINE HA BEIMYMHY CKauka Ha KPUBBIX KHUCIOTHO-
OCHOBHOTO THUTpoBaHus. CrocoObl yCTaHOBJIEHHUS KOHEYHOM TOYKM THUTpoBaHMs. KHCIOTHO-OCHOBHBIE
MHIMKATOPbI, UHTEPBAJ MEPEX0Ja OKPACKH HWHIUKATOpa, rnokaszarens tutpoBanus (pT). [IpaBuno BwiOopa
UHIMKATOpa JUId KOHKPETHOTO ciydas TuUTpoBaHMs. lIpakThueckoe NpUMEHEHHE peakUuid KHCIOTHO-
OCHOBHOTO B3auMoielicTBus. [loTeHImoMeTpruyeckoe TUTPOBAHUE HA OCHOBE PEAKIIMI KHUCIOTHO-OCHOBHOTO
B3auMoJieicTBUs. IHAMKaTOpHbBIE MOTPEUTHOCTH U UX OLICHKA.

2.4. AnamuTuyecKHe peakUuud KOMIUIEKCOOOpa30BaHUS U OCaXJEHUS B KOJUYECTBEHHOM
XUMHYECKOM aHaJIM3E.

Hcnonb30BaHne KOMITJIEKCOOOpa30BaHUs B XUMUYECKOM aHain3e. Heopranuueckue 1 oprannyeckue
aurasasl. KOMIUIEKCOHBI M HMX CBOMCTBA. YCJIOBHBIE KOHCTaHTBI YCTOMYHMBOCTH KOMIUIEKCOHATOB M MX
MIpaKTUYECKOoe Ucnojb3oBaHue. OO0CHOBaHME BhIOOpA ONTHUMAIbHBIX YCIOBUN KOMIUIEKCOHOMETPUYECKOTO
TUTpoBaHUs. KpuBble KOMIJIEKCOHOMETPUUECKOTO TUTpOBaHUsL. DAKTOPHI, BIUAIONINE HA BEIUYUHY CKauKa
Ha KpuBbIX TUTpoBaHUs. CriocoOsl ycranoBienust T.0. u K.T.T. MetanioxpoMHble HHAUKATOPBI, IPUHIUIT
ux neiictBus. BeiOop mHAMKATOpa sl KOHKPETHOTO ciiydash TUTPOBaHHS. AHaJIUTHYECKHE BO3MOKHOCTU
METO0/1a KOMIIJIEKCOHOMETPUYECKOTO TUTpoBaHUs. [IpuMeHeHne KOMIUIEKCOHOB B aHAIUTUYECKOM XUMUU B
KayecTBE MAaCKUPYIOUIUX areHToB. [IpuMeHeHHe XUMHYECKMX peaKkUHMi KoMIUIeKcooOpa3oBaHUS B
(GboTOMETpHUECKOM aHallu3e, B METOJEe KOHIYKTOMETPUYECKOTO0 TUTpOBaHUA. Peaknuum ocaxaeHus B
KOJIMYECTBEHHOM XMMMUYECKOM aHanuze. I'paBumerpuyeckuil ananus. Teopetnueckoe 060CHOBaHUE BbIOOpa
ONTUMAJIBHBIX YCIOBHM OCaXJIE€HUS KPUCTAUIMYECKHX M aMOpP(HBIX 0caakoB. [IpuMeHeHHe XUMHUUECKHUX
peakuui OcCaXJAEHHUS B MeETOJ€ MOTEHIHMOMETPUUYECKOTO THUTPOBAaHUS, B METOJE TypOUAUMETPUHU.
OcobeHHOCTH peakIuii KOMIUIeKcooOpasoBaHus (xematooOpazoBaHusi) HOHOB MetaioB ¢ DJITA.
OcanurenbHOE TUTPOBAHUE.

2.5. AHanuTUYeCKUE peaKUuu OKHUCIEHUS-BOCCTAHOBIIEHUS B KOJIMYECTBEHHOM XHMUYECKOM
aHanus3e.

OKHCAUTENbHO-BOCCTAHOBUTEbHAS pEaKUUs M OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIN MOTEHLIHUAN.
KoHcTanThl paBHOBECHS OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiuil. BbiOOp TUTpaHTa U ONTUMAIbHBIX
yCIIOBUN TUTpoBaHUs. KpHBble OKUCIUTEIHHO-BOCCTAHOBUTEIBHOTO TUTpOBaHUs. DaKTOpbI, BIMSIOMINE HA
BEJIMYMHY CKauka Ha KpUBOM TUTpoBaHUA. VHAMKAIMS KOHEUHON TOYKM TUTPOBAHUS XUMUYECKUMHU U
¢uzuko-xumMuueckumMu Meroaamu. [lepmanranatomerpus. XapakTepucTuka MeToa. Y CIOBHs MPOBEICHUS
IepMaHraHaTOMETPUUECKUX ompezeneHuil. BemectBa, omnpenensieMble  N€pMaHraHaTOMETPHUYECKUM
MeronoM. JlocromHcTBa W Henoctatku Merona. Hopomerpus. XapakTepucTHKa METOJa, YCIOBHS
IIPOBEJIEHUSI HOJJOMETPUUECKOT0 OIpesieieHust BemecTs. JlocTonHCcTBa U HeAocTaTKu MeToa. [lpumenenue
peaxkiuil OKUCIIEHUS-BOCCTAHOBJICHHS B METO/1€ TOTEHLIUOMETPUYECKOTO TUTPOBAHHUS.

2.6. MonooOmeHHas xpomarorpadusi B KOJIMYECTBEHHOM XUMHYECKOM aHAJIN3E.

TpeOoBanus, npeabsaBIIeMble K peakiusiM HOHHOTO oOmeHa. M3oTepma moHHoro oomeHna. BriGop
ONTUMAJIBHBIX  YCIOBUH HOHOOOMEHHOTO  pas3zieiieHus BemiecTB. [IpumeHeHHe HOHOOOMEHHOMN
XxpomaTtorpauu B aHAIUTUYECKOM XMMHHM OpPraHUYECKUX U HEOPraHUYECKUX COEAMHEHMMU: pa3jieieHHe,
OYHCTKA, KOHIIEHTPUPOBAHUE U T.]I.

Paszoen 3. BBenenue B pU3MKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METO/Ibl aHATIN3a

3.1. DXMA — cocTaBHas 4aCTb COBPEMEHHON aHAIMTUYECKON XUMHH.

Knaccudukanus  (U3MKO-XUMHUYECKUX  METOJOB  aHaIW3a. AHAJUTHYCCKUHA CHTHAT  Kak
nH(popmaTriBHAasE (PYHKIMS COCTaBa BEIIECTBA U €ro KoiuuecTBa. [IpuMepbl aHaNTUTUYECKUX CUTHAJIOB U UX
n3mepenuit B OXMA.

3.2. MeTponoru4eckue OCHOBbI AHATUTUYECKUX METOOB.

OCHOBHbBIE AHAJTUTHKO-METPOJIOTMUYECKUE XapaKTEPUCTUKU METOJOB M Ppe3yJIbTaTOB aHAIIN3a,
CHOCOOBI UX OLIEHKH: MpeAesl 0OHApYKEHHS, KOAPPUIIUEHT YyBCTBUTEIILHOCTH, HUKHSASL U BEPXHSISI TPaHHIIa
JMarna3oHa OIpeNesieMbIX COJEP)KaHUN, CEeIEeKTHUBHOCTb, IPEIU3UOHHOCTh B YCIOBHUSAX CXOJIUMOCTH
(IOBTOPSIEMOCTH) M BOCIIPOM3BOJUMOCTH, NPABUIIBHOCTB, SKCIpeccHOCTh. O00061menHble cBeaenus o 'OCT
P UCO 5725 (2002).

3.3. O6mas xapakTepuCTKa CHEKTPaIbHBIX, MEKTPOXUMHUECKUX U XpoMaTorpauyeckux MeTOJ0B
aHanuza. [lpencraBnenue o POoTOMETPUUECKHUX, TOTELIMOMETPUUYECKUX METOJaX aHajIn3a U HOHHOOOMEHHOM
xpoMarorpadumu.
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4 O0beM yueOHOM TMCUMITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHUS: 1,79 64,4 48,3
Jlexinm 0,45 16 12
[TpaxTnueckue 3anstus (113) - - -
Jlaboparopusie padoTs! (JIP) 1,34 48.4 36,3
CamocrosiTeJibHAas paboTa 2,21 79,6 59,7
KoHnTakTHas camocrositenbHas paboTa
2,21
CaMOCTOSATETFHOE N3YUCHUE PA3/ICTIOB JUCITUTIIHNHBI 79,6 59,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOMH

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Du3nueckas XuMus»

1. Hejab TUCUMILIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPAaBIAIONIMX XOJ0M XUMHUYECKOTO
mpoiiecca, oKa3aTh 00JaCTH MPHJIOKEHHUS STUX 3aKOHOB M HAYYUTh CTYACHTA TPAMOTHO MPUMEHSTh UX TIPH
pPELICHNU KOHKPETHBIX TEOPETHUYECKUX M NPAKTHYECKUX 3aJad, IOHSATh OCHOBHBIE KHHETHYECKHUE
3aKOHOMEPHOCTH MPOTEKAHUS XMMUYECKUX MPOLIECCOB U POJIb KaTaJIN3a Il XUMUYECKON TEXHOJIOTUH.

2. B pe3yabTare u3y4yeHus JUCUMILIMHbI 00YYAKOIIUICH 10JIKEH:

Obnadams cneAyOIMUMA KOMIETEHITUAMHA U uHaukaropamu ux poctmwxenus: OIIK-1.3, OIIK-1.7,
OIIK-1.11.

Buame:

— OCHOBHBIE 3aKOHBI (PU3WYECKOW XUMHUHU, B3aUMOCBS3b (DU3UYECKUX M XUMHYECKUX XaPAKTCPUCTHUK
npouecca;

— IIYTH OMPEIEICHUS BAXHEHIINX XaPaKTCPUCTHUK XUMHYECKOTO DPABHOBECHUsS (KOHCTAHTHI PaBHOBECHS,
PaBHOBECHOTO BBIXOJIa MPOJYKTA, CTENEHU MPEBPAIICHUS] MCXOIHBIX BEIIECTB) M BIMSHHS Pa3IUIHBIX
(hakTOpOB HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS;

— TEPMOJMHAMHYECKOE OIMCAHUE CBOWCTB HJACAIBHBIX M HEUJCAIbHBIX PAcTBOPOB, IMOIXOIbl K
HAXOXJIEHUIO NapUHUAIbHBIX MOJISIPHBIX BEJTMYUH KOMIIOHEHTOB PacTBOPA.

— TEOPHIO raJbBaHUYECKUX SIBJICHUI;

— TEOpPUU KUHETHKH, IYTH TEOPETHYECKOTO pacyeTa CKOPOCTEH XMMHUYECKHX PEaKIMid U OrpaHUYEHUS B
MPUMEHUMOCTH PACUETHBIX METO/IOB;

— OCHOBHBIE Y€pTbl TOMOI€HHOTO M TE€TEPOr€HHOTO KaTajn3a, NPUYUHBI YCKOPEHHS XUMHYECKOTO
Mpoluecca B MPUCYTCTBUM KaTaIu3aTopa.

Ymemn:

— TMPUMEHSITh TEOPETUUYECKUE 3HAHUS U IKCIICPUMEHTAIBHBIC METObI MCCIICIOBAHUS (PU3NUECKON XUMUU
NP pereHn: nMpodhecCuoHaIbHBIX 3a/1a4;

— TNpPeACKa3blBaTh U HAXOAWTh ONTHUMAJbHBIC YCIOBHS MPOBEACHUS XHUMHUYECKOTO Mpoliecca € UEIbI0
MOJIYY€HHUSI MAKCUMAJIBHO BO3MOKHOTO BBIX0/1a HHTEPECYIOLIETO MPOAYKTa;

— TPUMEHSTh TEOPETUUYECKUE 3HAHUS U IKCTICPUMEHTAIBHBIC METOIbI UCCIICIOBAHUS (PU3MUECKOU XUMUU
JUISl pEIIEHUS] BOITPOCOB, BOBHUKAKOIIMX MTPU U3YYEHUN KMHETUKN XUMUYECKUX PEAKIINA;

— TMPOBOAWTH aHAJIU3 M KPUTUUYECKH OIICHUBATH MOJTYYCHHBIC HKCIIEPUMEHTAIIbHBIC JaHHBIE, 0000maTh 1
nenath 000CHOBAHHBIE BBIBOJIBI Ha 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemw:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKUX METOJO0B (DM3MUYECKON XMMHH IS PEIICHUS KOHKPETHBIX
HCCIIeN0BATEIIHLCKUX 3a4a4;

— HaBbIKAMH OMNPENEICHHUS COCTOSIHUSI PABHOBECHS U CAMOIPOM3BOJLHOIO HAIPABICHUS XUMHYECKOIO
npouecca;
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— 3HAHUAMHM OCHOBHBIX 3aKOHOB (M3MYECKOM XUMHUHM IS  COJEpP)KATEIbHON  MHTEpHpeTaruu
TEPMOJIMHAMUYECKHUX PacUYETOB;

— METOJIaMU OIIpEeNIeIeHUs] MOpSAJKAa U CKOPOCTH pPEaKIMH, YCTAHOBJICHUS JIMMUTUPYIOUIEH CcTaauu M
MEXaHU3Ma U3y4aeMO XUMHUYECKOW PEaKInH;

— HaBbIKAMU COCTaBJICHUS TaJbBaHUYECKHUX JJIEMEHTOB I LEJNel OMNpelesieHUus TEePMOIUHAMHYECKUX
XapaKTEPUCTUK M KOHCTAHT PABHOBECHUS UCCIIEyeMOI peaKlinu;

— 3HAHUSMM OCHOBHBIX 3aKOHOB XMMHUYECKOW KMHETHKH, BIUSHHUS Pa3iIMuYHBIX (PAKTOPOB (TeMIleparyphl,
JABJICHUS, KaTaJu3aTopa) Ha CKOPOCTh XUMUYECKOW peaKkiiu.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

S cemecTp

Paszpen 1. Xumuyeckasi TepMOAMHAMHUKA

1.1. IlepBbIi1 3aKOH TEPMOAMHAMUKH

TepMmoauHaMHUECKUE CUCTEMbl U TEPMOJAMHAMUYECKUE MapaMeTpbl. DKCTEHCUBHbBIE U MHTEHCUBHBIE
cBoiictBa cucreMsl. TepmoauHamuyeckuit mnpouecc. DYHKIMHM COCTOSAHUSA M (DYHKIUM Mpolecca.
BHyTpeHHss sHeprus 1 SHTaNbNMs, UX cBoiicTBa. TemnoTa u pabora kak ¢popMbl nepefaun sHepruu. Padora
paciivpeHus raza M mnojesHas pabora. PopMyIupOBKH MEPBOro Hayajda TEPMOAMHAMUKH. B3auMocBs3b
TEIUIOThI, pabOThl M HM3MEHEHHUS BHYTPEHHEW HSHEPruud B M30XOPHOM, H300apHOM M H30TEPMHUYECKOM
npoueccax. TemioéMKocTh BelllecTBa — U30XOpHAs WM HM300apHas, MOJSpHasl, yaenbHas. TernioéMKOCTh
UJealbHbIX Ta30B, B3aUMOCBS3b MOJISIpHBIX Temtoémkoctet Cp u Cv maeanpHOro rasa. TemioéMKOCTh
TBEPIBIX BEIIECTB M JKUAKOCTEH. 3aBUCHMOCTh MOJISIPHOW H300apHOM TEMIOEMKOCTH BEIIECTBA OT
TEMIIEpaTypbl, SMIUPUUYECKHE YpaBHEHHUs (CTENEHHbIE PAJbI), UX MPUMEHUMOCTh. 3akoH KyboB Jlebas,
npaBwio Jiomnonra u Iltu. Cpemnsis m300apHas TEIIOEMKOCTh BEIIECTBA B HWHTEpBAJE TEMIIEpaTyp.
TemneparypHas 3aBUCUMOCTb IpupalieHus sHTanbnuu Bemectsa (Hr — Ho) npu nocrosiHHOM naBieHuu c
yuétoM (a3oBbeIX MnepexoaoB. TemioBoil 3¢¢exkr xumuueckoro mnpouecca. OCHOBHOE CTaHIAPTHOE
cocrosinue. CtaHAapTHbIE SHTANBINKU 00pa3oBaHus U cropanus BeulecTB. [Ipumenenue 3akona I'ecca ans
BBIYMCIIEHUS TEIUIOBBIX 3(()EKTOB XUMHUYECKMX M (PU3MKO-XUMHUYECKHX MpolieccoB. CBS3b TEIMIOBBIX
3¢ (deKToB MpU MOCTOSIHHOM OOBEME M IMpU INOCTOSHHOM JaBJIEHUU. 3aBUCHUMOCThH TemioBoro 3ddexra
peakuuu OT TemmepaTypbl. BeiBon u aHanu3 ypaBHeHuss Kupxroda B auddepenunanbHoi ¢dopme.
WurerpupoBanue ypaBHeHnus Kupxroda.

1.2. BTopoii 3aKOH TepMOJIMHAMUKHU.

CaMonpou3BOJIbHBIE U HECAMONPOU3BOJIbHBIEC, OOpaTHMble U HeoOpaTuMble, DPABHOBECHBIE
(KBa3uCTaTUYECKUE) M HEPaBHOBECHBIE Ipoliecchl. PaboTa paBHOBECHOTO M HEPABHOBECHOT'O IPOLIECCOB.
@OopMyIHpPOBKH BTOPOr0 Hayaja TEPMOJMHAMUKH. OHTPONHUS KaK KpPUTEpUH  HaIpPaBIEHHOCTH
CaMOIIPOM3BOJIBHBIX IPOLIECCOB U PAaBHOBECUS B H30JIMPOBAHHBIX CHCTEMax. 3aBHCHUMOCTH SHTPONUU
BEIIIECTBA OT IMAPaMETPOB COCTOSHHS (TeMIEpaTyphl, NaBieHus, oo0bema). Pacuer n3meHeHUs SHTPONUH B
Pa3IMYHbIX MPOLIECccaX, CBSI3aHHBIX C U3MEHEHHEM COCTOSIHUS UIEAJIBHOTO rasa, a TaKKe YUCTBIX TBEPIBIX
WIM JKUJKUX BellecTB. V3MeHeHue SHTponuu B MpoOLECCE CMELIEHUs HAealbHbIX ra3oB. M3MeHeHue
sHTponuH Tpu Ha3oBBIX Mepexonax. TemmoBas Teopema Hepncra, moctynat Ilmanka (Tperbe Hauaio
TepMoauHamMukn). Cratuctudeckass MHTEpPHpETalusi BTOPOrO Hayaja TEPMOJWHAMUKH, YpaBHEHHUE
bonbivmana-Ilnanka. Beiuncienue aOCOMIOTHOM SHTPONUHM BellecTBa. Pacyer W3MEHEHHs SHTPONUU B
XMUMHMUYECKUX peaKkLUUsX NpU pa3iuyHblXx Temreparypax. OOwveaunenHoe ypaBHeHue | u Il 3akoHOB
TepMOJIMHAaMUKU. DHeprus ['enpmrosbua u sHeprus ['mb0ca kak KpUTEpUU HAIPaBIEHHOCTU MPOLIECCOB U
paBHOBECHS B 3aKPBITHIX cCHCTEMaX. XapakTepucTuyeckue (QyHKIMU. 3aBUCUMOCTh dHepruu ['enbMrosbia u
sHepruu ['mb6bca or mapameTpoB cocTosiHUS. TemmepaTypHas 3aBUCHUMOCTh 3Hepruu ['mOOca BelecTBa c
yuétoMm (a3oBbix mepexonoB. Pox dazoBoro mepexonma (mepBwiid, BTOpOi). YpaBHenus [mb0ca-
I'enpMroneia. Pacuer nsmenenuii craniapTHeIX sHepruii ['u60ca u ['enbMrosbiia B XMMHUECKUX PEAKIUAX
[P pa3IMYHbIX TEMIEpaTypax.

CucremMbl HEPEMEHHOTO0 COCTaBa. XUMHUYECKHI MOTEHIMAl KOMIIOHEHTAa CHUCTEMBbl. 3aBUCHUMOCTb
XMUMHMUYECKOTO MOTEHLIMAajJa OT JaBJICHHUS U TeMIepaTyphbl. YCJIOBHUS PaBHOBECHS U CaMOIIPOU3BOJIBHOTO
MIPOTEKAHUSI [TPOliecca B CUCTEMAaX EPEMEHHOTO COCTaBa.

1.3. XumMuueckoe paBHOBECHE.

MarepuanbHblii OanaHCc XUMUYECKOW peakliy, CTENEeHb MPEBpaIleHUs, XUMHUYECKas NepeMEHHasl.

VYpaBHeHHE H30TEpMbl XUMHUYECKOW peakuuu (uzotepMbl Baut-I'odda). Xumuueckoe cpoactBo. AHamu3
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YpaBHEHUSI HM30TEPMBbl JJISi ONIPEJCIICHUS HAINpPAaBJICHUS CAMOIIPOU3BOJIBHOIO IMPOTEKAHUS XMMHYECKOMN
peakuuu OT JAHHOIO MCXOJHOTO (HEpPaBHOBECHOTO) cocTOsiHUS. TepMoauHaMuyeckass KOHCTaHTa
XMMHUYECKOTO PaBHOBECHUSI M SMIIUPHUUYECKHE KOHCTaHThl xumuueckoro paBHoBecus (K, K, Ki, Kp),
YpaBHEHHUS MX CBSA3M JJIsl pEaKLMM B HlealbHON ra30Boi cMecu. KOHCTaHThI paBHOBECHS JJIsi TOMOTE€HHBIX U
IeTepOreHHbIX peaklui, WIeaIbHbIX M HEHWJCalIbHBbIX PEaKIUOHHBIX cHCTeM (Ha mpumepax). CmelieHue
XUMHUYECKOTO paBHOBecUs TpH u3MeHeHuu oOmiero nasieHus (T = const) u mpu 100aBICHUM B CHCTEMY
uHeptHoro rasa (T = const, P = const).

Bnusinue temmneparypbl Ha KOHCTAaHTY XMMHMUYECKOI'O pPaBHOBECHS, YpPaBHEHUS M300apbl U U30XOPbI
XUMHUYECKON peakiuu. BrIBoJ, aHaIN3 U MHTErpUpOBAaHUE HA3BaHHBIX ypaBHEHUI Ha MpUMEpE YpaBHEHUS
n300apel. Pacder cpenHero M UCTHMHHOTO TEIUIOBOTO 3(¢eKTa XMMHYECKUX peakUud W3 3aBUCUMOCTH
TEPMOJIMHAMUYECKOW KOHCTAHThl PaBHOBECHS OT TeMIlepaTypbl. PacueT KOHCTAaHT paBHOBECHUS XUMUYECKUX
peakuuil M3 CTAaHAAPTHBIX TEPMOAMHAMUYECKUX (YHKIHMI BeuiecTB. BbluncieHMe KOHCTaHT paBHOBECHUS
XMUMHMUYECKUX PEAKIUl IO CHpaBOYHBIM JIAaHHBIM O KOHCTAaHTaX paBHOBECHsI peakUHil oOpa3oBaHUs
COEJIMHEHUI U3 MPOCTHIX BELIECTB.

Paspnen 2. ®a3oBble paBHOBECHSI B OJHOKOMIIOHEHTHBIX CHCTEMaX
2.1. ®a3oBble niepexosl U (pazoBas quarpaMma COCTOSIHUS JJIST OJTHOKOMIIOHEHTHBIX CHCTEM

daza, KOMIOHEHT, YUCIO creneHedl cBoOonabl. [IpaBuno (a3 I'mb6ca. Ilpumenenne npaBuna ¢as
['m60ca mns ananmm3a (a3oBBHIX PABHOBECH B OJIHOKOMIIOHEHTHBIX CHCTeMax. Jluarpamma COCTOSIHHS
OJIHOKOMIIOHEHTHOM CUCTEMbI, €€ (a30BbI€ MOJIs, JUHUUA U TPOHHBIE TOUKH, BHIPAKAIOLIUE COOTBETCTBEHHO
onHo(dasznoe, nByxdasznoe u TpexdaszHoe paBHOBecus. HacwleHHBIN map, TemmepaTrypHas 3aBUCHUMOCTD
JaBJICHUs HachIlleHHOTro napa. Kputuueckas Touka, KpUTUYECKOE COCTOSTHUE BEIECTBA, €T0 OCOOEHHOCTH.
BreiBog u ananu3 ypaBHenust Knaneiipona. 3aBUCMMOCTb TeMIiepaTyphl IUIaBJICHUS OT BHEIIHETO J1aBJIeHUS,
UHTerpupoBanue ypaBHeHMsi KiiamelipoHa s paBHOBECHS TBEpPAOE TEJIO - KUIKOCTb. PaBHOBecus c
razoBoi (aszoii, ypaBuenue Knaneirpona-Kiaysuyca, BBIBOJI 1 MHTETPUPOBAHKUE YpaBHEHUSI ISl OMMCAHUS
JUHUHN HCTIapeHus U cyOIMMalliK, UCTIOoNIb3yeMble fqonylieHus. OnpeneneHne KoopJuHaT TPOUHON TOUKH.
2.2. Onpenenenue TepMoAMHaMUYeCKuX yHKIUM porecca Gpa3zoBoro nepexoaa

[Ipumenenne ypaBHenus Kianelpona-Knaysumyca g pacuera M3MEHEHMS TEPMOJIMHAMHYECKHX
¢byHKIME npu Pa3oBbIX NpeBpalieHusX. B3auMocBs3b SHTaNbNUN IJ1aBJICHUS, UCHAPEHHUS U BO3TOHKU B
TPOMHOM TOUKEe. DMIUpHUEcKoe rmpaBuwiio TpyToHa.

Paspnen 3. TepmoanHamMuyeckasi TeOpUsi pacTBOPOB
3.1. OcHOBBI TepMOIMHAMUKHU pacTBOPOB. [lapuinanbHbie MOJIbHBIE BETUYHHbI

Knaccudukanum pactBopoB. IlaprmanpHble MOJISIpHBIE BETWYHHBL. YpaBHeHus [ nO6ca-/lrorema
(BBIBOJ M aHanM3). MeToabl onpeaesieHus MapluaJbHbIX MOJISIPHBIX BETMYMH (METO/I KacaTeJIbHbIX U METOJ
oTpe3koB). OTHOCHUTENIbHbIE NapLMAIbHBIE MOJISIPHBIE BEJIWYHMHBI (MAaplLHUalbHbIE MOJISPHbIE (YHKLUUU
cmetenus). TepmonnHamuyeckue GyHKIUNA CMELICHUS.

3.2. TepMoIMHaMHUYECKOE ONMCAHNE UICATBHBIX U HEUJCAIbHBIX PACTBOPOB

WNneansHbie  (COBEpIICHHBIE) PACTBOPHL. XHMMHYECKHH TOTCHIHAJI KOMIIOHEHTa HACATbHOTO
pactBopa. TepmoauHamuueckue GyHKIMU CMEIICHUs JJIsl UJIeIbHBIX pacTBOpOB. PaBHOBecHe "naeabHbII
pactBop-map", 3akoH Payms, rpaduueckas uHTeprperanus 3akoHa Paymsa. IlpenensHo pas3OaBiieHHBIE
pacTBOphl, 3aKOH ['eHpH. YpaBHEHHME XMMMUYECKOTO MOTEHIMala JJs PacTBOPUTENSI U PacCTBOPEHHOTO
BemecTBa. HeupmeanbHble (peayibHBIC) PACTBOPHI, IMOJIOKUTEIBHBIE W OTPHUIATEIbHBIC OTKJIOHEHHS OT
uneanbHoCcTH (0T 3akoHa Paymst). CtanmapTHbIE COCTOSIHMSIT KOMIIOHEHTOB pacTBopa. CUMMETpUYHAs |
HECUMMETpPHUYHAsl CUCTEMbI CpaBHEHUA. PacyeT akTUBHOCTEHN M pallMOHAIBHBIX KO3()()UIIMEHTOB aKTUBHOCTH
KOMIIOHEHTOB pacTBopa. TepMoauHamuueckue (QyHKIUMM CMELIEHHUs Ui HEUJCAIbHBIX PacTBOPOB.
3aBUCUMOCTb aKTUBHOCTH U KO3((HULIMEHTAa aKTUBHOCTH KOMIIOHEHTA OT TEMIEPATYPhI U AABJICHUS.

3.3. KomnuratuBHble CBOMCTBA pa30aBICHHBIX PACTBOPOB HEJIETYYMX BEUIECTB B JIETYYEM PACTBOPHUTENE

KonnuraruHble cBOMCTBA pa30aBIEHHBIX PACTBOPOB HEJETYYHX BELIECTB B JIETYYHX PACTBOPUTEIIAX
(MOHMKEHHE JaBJIEHMsI HACBHIIIEHHOTO Iapa pacTBOPUTENSI HaJ PacTBOPOM IO CPABHEHHUIO C YHUCTBHIM
pacTBOpHUTENIEM, IOBBILIEHUE TEMIEpaTyphl Hauyajda KUIEHUS U MOHWKEHUE TeMIepaTyphl Hauaia
OTBEpJIEBaHUS PACTBOPOB, OCMOTHYECKOE JaBJIeHUE). DOYIIIMOCKONMYECKas U KPUOCKOIIUYECKash KOHCTAHThI
pacTBopuTens. BbIBoa ypaBHEHMs, CBS3bIBAIOILIErO IMOHMKEHHE TEMIEpaTypbl Hadaja OTBEPAEBAHUS C
KOHIICHTpamme pactBopa. OcMoC, OCMOTHYECKOE JaBieHWe, oOpaTHbIi ocmoc. Mcnonb3oBaHue
KOJUIUTaTUBHBIX CBOMCTB JJIsl ONPENENICHUS MOJIIPHOM Macchl, CTENEHH IUCCOLMAlUU WU CTEHNeHHU
accollMally PACTBOPEHHOI'0 BEIECTBA.
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Pa3nen 4. @a3oBble paBHOBecHsI B MHOTOKOMIIOHEHTHBIX CHCTEMaX
4.1. PaBHOBECHE «KMJIKMH PACTBOP - HACBILEHHBIN Nap» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

JlnarpaMMbl <(JIaBJICHHE-COCTaB», «TEMIIEPAaTypa-COCTaB», «COCTaB I1apa-COCTaB KUIKOCTW» JUIS
UJealbHbIX M HEUJealIbHbIX pacTBOpoB. IlpuMenenue npaBuna (a3 K UCCIEIOBAHUIO AUATPAMM. 3aKOHBI
I'n66ca-KonoBanoBa. AszeoTponus, TepMOJMHAMUYECKOE YCJIOBHE TOUKM a3eoTpomna. [IpaBuno peruara.
OU3NKO-XUMUYECKUE OCHOBBI pa3JesICHUs KUAKUX CMECE METOAaMHU MTEPETOHKU U peKTU(UKALIUH.

4.2. PaBHOBECHE OKHJIKOCTH-TBEPJ0E» B ABYXKOMIIOHEHTHBIX CHCTEMAX.

Tepmuueckuil aHanM3, KPUBbIE OXJIAXKACHUS, MOCTPOCHUE AMArpamMMbl IIJIABKOCTH IO KPUBBIM
oxnaxaeHusi. CUCTEMBl ¢ OTpaHUYEHHOW U HEOTPAHUYEHHOW PacCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM
cocrosiHuu. M3omoppusm. Tumbel TBepAblXx  pacTBOpoB. Jlnarpammbl  MIAaBKOCTH — M30MOPGHO
KPUCTAJIM3YIOIIMXCS BeulecTB. JlMarpaMMbl IUIABKOCTH CHUCTEM C OTPAaHMYEHHONW pPacTBOPUMOCTBHIO B
TBEPIAOM COCTOSIHUM. OBTEKTHYECKOE M IEpUTEKTUYecKoe paBHOBecus. OrpeneieHre cocraBa
ABTEKTUYECKON MKHUIKOCTU MOCTpOEHUEM TpeyronbHuka Tammana. [Ipumenenue npasuina a3 ['mbb6ca k
UCCIIEI0OBAaHUIO (ha30BbIX PABHOBECUH.

6 cemecTp
Paspnen S. PacTBOpHBI 3/1€KTPOJIMTOB
5.1 PacTBOpBI 31€KTPOJIUTOB B CTATUYECKHUX YCIOBHSIX

TepmoauHaMHUecKOe ONKMCAaHUE CBOMCTB pacTBOPOB AJIEKTPOJIUTOB. AKTUBHOCTU U KOI(PPUIIUEHTHI
aKTUBHOCTH JJIEKTPOJIUTA U HOHOB B pPACTBOpE, CpelHUE HOHHbIE KOA((UUUEHThl akTUBHOCTU. CBs3b
AKTUBHOCTH JJIEKTPOJIUTA CO CPEIHEW MOHHON aKTUBHOCTBIO M KOHIIEHTpauuen anekrpoyunra. Monnas cuna
pactBopa. IlpaBuno wnoHHOW cuibl. OCHOBHBIE MOJOXKEHHUS SJEKTPOCTATUYECKOW TEOPUM CHUIIBHBIX
anekrponutoB [lebas-Xrokkens. Ilpenenbubiii 3akoH Jlebas-X1KKkens, BTOPO€ U TPETbE NPUOIUKEHUS
TeopuH, rpadudecKoe MpeaAcTaBICHUE STUX 3aBUCUMOCTEH.

5.2 PacTBOpBI JIEKTPOIUTOB B TMHAMUYECKUX YCIOBUAX

[IpoBoauuky anexkrTpudeckoro toka [ u Il poxa, noHHAas U 2IEKTPOHHAS ITPOBOJUMOCTB. Y JE€NIbHAS,
MOJISIpHAs U SKBUBAJIEHTHAs D3JIEKTPUUECKHE MPOBOJAMMOCTH, B3aUMOCBS3b MEXJYy HHMH. 3aBHCHUMOCTH
YACIBHOW W MOJIAPHOM 3JIEKTPUYECKOM NPOBOAUMOCTEM OT KOHIEHTPALMM, TEMIEpaTypbl U IPHUPOIBI
pactBoputessi. CKOpOCTh U TOJBMKHOCTD (a0COIOTHAS CKOPOCTh JIBM)KCHHS) MOHOB. 3aKOH HE3aBHCHUMOTO
nBKeHMs1 HOHOB (3akoH Kombpaymma). [IpenensHbie MOJIApHBIE 3JEKTPOPOBOIHOCTH HOHOB. JcTad)eTHBIN
MEXaHHU3M IepeHOCca JJIEKTpUYEeCTBA HOHAMM THAPOKCOHMUS U TUApoKcuia. Yuciaa mnepeHoca HOHOB.
DEeKTPONpPOBOJHOCTh PACTBOPOB CUJIBHBIX JJIEKTPOJIMTOB, ypaBHEHHE KOPHS KBaJApPaTHOrO (ypaBHEHHE
Konbpayma). IIpumeHnenue Teopuu CHIBHBIX 3JIEKTPOJUTOB JUIsl OOBACHEHUS 3JIEKTPOPOPETHUECKOTO U
penakcanuoHHOTO 3(PPEKTOB CHIKEHUS IEKTPONPOBOAHOCTH. BirsiHUE 110J1€H BRICOKOM HAMPSHKEHHOCTH U
BBICOKOW 4YacTOThl IEPEMEHHOIO TOKa Ha AJIEKTPOIPOBOJHOCTh PACTBOPOB. MeETOOUKH U3MEpEeHHs
ANIEKTPONPOBOAHOCTH. KOHAYKTOMETpHYECKOE OINpe/ieiieHHe CTENEeHH U KOHCTaHThl AUCCOIMALMM CIIa0bIX
AJIEKTPOJIUTOB, TEIUIOTHI, SHTponuu u HHeprun [uOOca mpouecca aucCOLMAIMM, PACTBOPUMOCTH
MaJIOPACTBOPUMBIX COECTUHEHUM.

Paznen 6. DiiekTpoxumMuyeckue cucTeMbl (Lenu)
6.1 DJ1C u snexTpoAHBIC TOTECHITUAIBI

DNeKTpOXUMHUYECKHE cucTeMbl (1ernn). Bo3HMKHOBEHHE CKauka MOTEHIMAjIa Ha TPAaHMIE pasielia
npoBoHuKOB | u Il pona. JIBOMHOHN 3yieKTpUYECKHM CIIOH. DNEKTPOXMMHUYECKUN MOTEHIMAJ, rajbBaHU-
noteHuuan. OOpaTumble DIEKTPOAbl UM OOpaTUMbIE  AJIEKTPOXUMHUYECKHE Lenu  (IJIEMEHTHI).
DNEeKTpOABMKYIIAsl CUjla TaJIbBAHUYECKOTO 3JIEMEHTA, YCJIOBHBIN 3JEKTPOAHBINA MOTEHIMA (MIOTEHLIMA B
BoJIopoiHOM mikane). Csa3b D/1C raqbBaHUYECKON LETH € IEKTPOJHBIMU MOTeHIIManamMu. [IpaBuio 3HaKoB
O/IC u 37eKTpOJHBIX MOTEHUHUANIoB. TepMoauHaMHuecKas TEOpHs TajJbBaHWYECKUX sIBICHUNA. BbiBoa u
aHanu3 ypaBHeHuss Hepncra, Bblpaxaromiero 3aBucumocth J[C  TanpBaHUYECKOTO JJIEMEHTa OT
aKTUBHOCTEM  KOMIIOHEHTOB  JJIEKTPOAHOM  peakuuu.  YpaBHeHue ['uOb6ca-I'enpbmronbua — amns
ANIEKTPOXUMHUYECKUX cHucTeM. 3aBucuMmocTb OJ[C TampBaHUYECKOrOo »JJIEMEHTa OT TEMIIEpaTyphl.
Knaccudukanuss 5>1€KTpOJOB: 3JEKTPOJAbl IEPBOIO M BTOPOTO poja, Ta30Bble, OKHCIUTEIbHO-
BOCCTaHOBUTEJbHBIE. YpaBHeHHEe HepHeTa 11 noTeHuana 31eKTpoJ0B BCEX BUIOB.

6.2. 'annbBaHNYECKUE IEMEHTBI

Tunel ranbBaHUYECKUX IEMEHTOB: XUMUYECKUE, KOHLIEHTPAIIMOHHBIE, C IIEPEHOCOM, Oe3 mepeHoca.
Judpdy3noHHBIH MOTEHIMal, MEXaHHW3M BO3HMKHOBEHHMSI M METOJbl €ro YyCTpaHeHHs (CBEIEHHUS K
MHUHUMaIbHOM BenununHe). Metomuka usMmepenus DJIC W 3lEKTpPOIHBIX MOTEHIMANOB. [IpumeHeHue
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MOTEHIIMOMETPUU ISl  ONpEAeNieHUs TEePMOJMHAMHYECKUX XapaKTePUCTHK XHMHUYECKUX PEaKIHii,
MPOTEKAIOIIUX B TaJbBAaHUYECKOW II€NMM, KOHCTAHT XHMHMUYECKOIO paBHOBECHS, AaKTUBHOCTEH U
KO3(G(ULMEHTOB  aKTUBHOCTH  JJIEKTpOJUTOB, pH  pacTBOpoB, NpOU3BENEHHUS  PACTBOPUMOCTH
MaJOpacTBOPUMBIX COEMHEHUH. XUMUYECKHE HCTOUHUKH TOKA.

Paszpen 7. Xumuyeckasi KHHETHKA

7.1. ®opManibHasi KHHETHKA

TepmoauHamMuueckas  BO3MOXHOCTb  Ipoliecca W €ro  IpakTHdeckas  (KMHETUYecKas)
ocyimecTBUMOCTh. [IpenmMer u 3aaun xumMudecko KuHeTUKU. OCHOBHBIE MOHATUS POPMAIBHOM KUHETHKU:
CKOPOCTh XMMHYECKOW peaklMH, MOJEKYISIPHOCTh, YAaCTHBIM MU oOmui mnopspok. OCHOBHOHM mocCTynat
XUMHUYECKON KUHETHKH, KUHETUYECKOE YpaBHEHHE CKOPOCTH peakuuu. KoHcTaHTa CKOPOCTH XMUMHUYECKOMN
peakiuu, pa3MEepHOCTb KOHCTaHTBI CKOPOCTH. METOJbl ONpeeseHusi CKOPOCTeH XMMHMUYECKUX pEeaKIuil.
[Ipocthie (dmeMeHTapHble) M CHOXKHBbIE peakuuu. KuHeTmka mpoCThIX U (QOPMAIBHO MPOCTHIX
OJIHOCTOPOHHUX TOMOTEHHBIX peakuuil. Peaknum nepBoro, BTOPOro U TPETbETO0  HOPSAKOB.
HuddepenunanbHas ¥ UHTETpajibHas (POPMbI KHHETHUYECKUX YPAaBHEHUH, KUHETHYEeCKHe KpuBble. JInHeliHoe
MIpPE/ICTAaBICHHE KUHETUYECKUX KPUBBIX JUIS PEaKIMil pa3auuHbIX NOpsSAKoB. Bpems mnomynpeBpaiieHus.
Peakuuu HyneBoro nopsiaka. Meroa nu3ObiTka (n3ossamun) OcTBanbAa OoNpeAeeHusl YaCTHRIX MOPSIKOB 110
COOTBETCTByMOIIEMY peareHTy. [luddepeHunanbuble M HHTErpajibHble METOAbl ONIPENCNICHUS MOpPsIKa
peakuuu. Pa3nnune KOHLEHTPAIMOHHOTO M BpPEeMEHHOro mnopsakoB. CrokHele peakuuu. I[IpuHimn
HE3aBHCHMOI'O IPOTEKaHUs JJIEMEHTapHbIX peakuuil. OOpaTumble U MapajielbHble PEaKIUH MEPBOro
nopsiika. Juddepenunanbupie ypaBHEHUS, OMKUCHIBAIOLIUE CKOPOCTH ATHX peakUui, UX MHTErpUpOBaHUE.
Kunernueckue KpuBble Al KaXI0ro M3 pearupyroumux BemiectB. [locienoBarenbHble peakuuu 1-ro
nopsiika. Cucrema nuddepeHIUaNbHbIX ypaBHEHUN, OMUCHIBAIOIIMX KUHETHKY IOCIIEJOBATEIbHBIX
peakuuii. Kunernyeckue ypaBHEHHS M KUHETHYECKHE KpHUBBIE JUIsI BCEX YYAaCTHUKOB peakuuu. Bpems
JOCTHKEHHUS] MaKCHUMaJIbHOM KOHLEHTPAaLUU IMPOMEXKYTOYHOTO BEIIECTBAa. 3aBUCHUMOCTh MAaKCHUMaJIbHOM
KOHLIEHTPALMKU IMPOMEKYTOYHOI'O BELIECTBA OT COOTHOIICHMSI KOHCTAHT CKOPOCTEH OTIENbHBIX CTaauil
MOCJIEIOBATENIbHON peakuuu. [[puHIMI TUMUTUPYIOIIEN CTaIUU NOCIEA0BATEIbHON XUMUYECKON pEaKIUH.
CranuoHapHbIi  peXUM MNPOTEKaHUs IMOCIEAOBATEIbHBIX peakuuid. Meroa  KBa3UCTALMOHAPHBIX
KOHLIEHTpalUui, oOjacTb NpuUMEHEHus. BiusHue TemmepaTryppl Ha CKOPOCTh XMMHUYECKOM peakKIuH,
npubmmkeHHoe npasuio Bant-I'odda. YpaBuenue Appenuyca B nuddepeHInanibHON U MHTETpaibHON
dbopme. DddexkTuBHAasS HHEPrus AakKkTUBAIMU W NPEIIKCIIOHCHIIMAIBHBIA MHOXKHUTENIb, METOIbl UX
OTpe/ieNIeHUs] U3 SIKCIIEPUMEHTAJIbHBIX TAHHBIX.

7.2. Teopuu XUMHYECKON KUHETUKHU

Teopust akTuBHBIX (6uHapHBIX) coyaapeHuil (TAC). CkopocTh peakuuH KaK YHCIO CTOJKHOBEHUN
aKTUBHBIX MOJIEKY]I B €IUHUIy BpeMeHH. KoHcTaHTa ckopocTu OuMosieKymsipHOl peakuuu. dusmueckuii
CMBICTT TPEIIKCIOHEHLINUATbHOIO MHOXHUTEISI M SHEPruM AakTUBAlMUM B paMKaxX TEOPUM AKTUBHBIX
coynmapenuii. Crepuyeckuil pakTop, HEOOXOAUMOCTh €T0 BBEJCHUS B KMHETHUYECKOE YPAaBHEHUE PEAKIIHH.
JlocTOMHCTBa M HEJNOCTAaTKU TEOPUM AaKTUBHBIX cOydapeHui. MexaHu3M MOHOMOJEKYJISIPHBIX Ta30BbIX
peakuuii B pamkax TAC, cxema Jlunnemana. VcronkoBaHue TMpUYMH U3MEHEHMS] TMOpsAIKa
MOHOMOJIEKYJISIPHOM peakluy MPH U3MEHEHUH JaBJICHUS.

Teopust mepexomnoro coctosiHust (aktuBupoBaHHoro kKomiuiekca) (TIIC wmmm TAK). OcHoBHBIE
nonoxxkenust TIIC, kuHernueckas cxema peakiuu. [IoBepXHOCTh MOTEHLMAILHONM HSHEPrUM, KOOpIMHATA
peakuuu, MyTh peaklUuu. AKTUBUPOBAHHBIM KOMILJIEKC M €ro CBOWCTBA, MCTUHHAS SHEPIHsl aKTHUBALUU.
CKopoCTh peakiuy — CKOPOCTh pacnaja aKTUBUPOBAHHOIO KOMILIEKCAa (CKOPOCTh €ro MpPOXOXKJIEHUS depe3
MOoTeHUMaNbHBIA Oapbep). KBasurepmonunamuueckass ¢opma ypaBHenus TIIC, sHTanmpnus U SHTpOIUS
aKTUBALlMM, TPAHCMHUCCUOHHBIA KOd(pduuueHt. CBsi3p OSHTAIBOMM aKTUBAUMU C 3(Q(EeKTUBHON
(3KCTIEpUMEHTAIbHOMN ) 3HEpPTUel aKTUBALIUH.

7.3. DOTOXMMHUYECKNE U LEITHBIE PEAKIUN

@DOTOXMMUYECKUE  pEaKklU{, MEepBUYHbIE W  BTOPUYHbIE  (POTOXUMUYECKHE  IMPOIIECCHI.
®oroauccormanuss U Qoronns. Potopuznueckue (Ae3aKTUBALMOHHBIE) MPOIECCHl MIPU IMOTJIOLIEHUN
u3nydeHus. 3akoHsl poroxumuu: ['porryca-Jpenepa u Diinmreitna-llItapka. KBantossiii Beixo. Kuneruka
MPOIIECCOB,  MPOUCXOANIUX €  ydacTueM  (POTOBO3OYKIECHHBIX  MoJieKyld. CeHCHOMIM3aTophl,
CencubunusupoBaHHble poToXuMuyeckue peakuuu. OCHOBHbIE pa3IUuUsl PEeaKIUil ¢ (POTOXMMHUECKUM U
TEPMHUYECKUM MHULIMKUPOBaHHEM. DOTOXMMHUYECKHE MPOIlecChl B aTMochepe, POTOCUHTES.

58



Hennpie peakiuu. [IpuMepsl peakuuii, TPOTEKAOIMIMX MO IenmHOMY MexaHu3Mmy. OCOOEHHOCTH U
OCHOBHBIE CTaJIMU LEMHbIX peakuuid. MexaHu3Mbl 3apoXKIACHUS, pa3BUTHS U 0OpbiBa Lenei. JInHenHslil 1
KBaJIpaTHU4YHbII O0OpbIB 1leneil. 3BeHO Lenu, JUIMHA Lenu. Hepa3BeTBieHHblE W PAa3BETBJICHHbBIC IIETTHbIE
peakuuu. KuHeTnka Hepa3BeTBIEHHBIX LENMHbIX peakuuid. CTaauu pa3BETBICHHON ILEMHON peakiuu.
BepositHOocTh 00pbIBa M pa3BeTBiieHUs Iienu. Pa3BuTue pa3BETBICHHBIX LEMHBIX pEaKkUUd BO BpPEMEHH,
CTAallMOHAPHBIA M HECTALIMOHAPHBIM PEXUMBI TEUYEeHHs peakuuu. [IpenenbHble SBICHHUS B Pa3BETBIEHHBIX
peakuusix. HuwxkHuil M BepxHHMIl mnpeaensl BocIulaMeHEHMs (B3pbiBa) LienHOM peakuuu. Ilomyoctpos
BOCIUIAMEHEHHSL.

Pa3nes 8. Karauus

['omoreHHbIH U rereporeHHbIN KaTtanu3. ABTokaTann3. OCHOBHBIE 3aKOHOMEPHOCTU KaTaJTUTHUYECKUX
peakumii. BimsHue karanuzaropa Ha TEPMOJMHAMMYECKUE W KMHETHUYECKHE XapAKTEPUCTUKU XMMHUYECKUX
peakuuii.  CelIeKTUBHOCTb  JI€HCTBUS  KaTaim3aropa. KaTtaiutuyeckass  aKTUBHOCTb,  yleJbHas
KaTaJUTHYecKas aKTUBHOCTh. |'oMoreHHbIl Katanu3. CIUTHBIA U pa3/ieibHbli MEXaHU3MbI KaTaTUTHYECKUX
peakuui, 5SHEPreTUYEeCKUe JuarpaMMbl B3aUMOJICHCTBUS pEareHToB ¢ KaranuzaTopoM. OOmui u
CHeU(pUUECKU  KUCIOTHO-OCHOBHBIM  KaTanu3. OQQEeKTUBHAas KOHCTAaHTa CKOpPOCTU  PEaKIHH,
KAaTAJIN3UPYEMON BEIIECTBAMU C KHCIOTHO-OCHOBHBIMM CBOMCTBaMHU. KararmTrueckre KOHCTaHThI CKOPOCTH
peakuuu. ['ereporennplii karanu3. CKOPOCTh reTepOreHHO-KaTaIUTUYECKON peakiuuu. TUIlbl FeTeporeHHbIX
KaTajau3aTopoB. 3aKOoH JAEWCTBYIOIIMX MoOBepxHOocTell. Posib ajncopOuuum B TeTeporeHHOM Ipoliecce.
Kunernka rereporeHHO-KaTaJIUTHUUECKUX peakuud, He JUMUTUpyemblx 1uddysuei. OtpaBieHue
KaTaJIn3aTOPOB.

4. O0beM yueOHOMH THCUMIITHHBI

Beero CemecTtp
Bun yuebnoit paboTsl > 6
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.

OO61ast TpyA0€MKOCTh UCIUTUTHHBI 14 504 7 252 7 252
KonrakTHas paboTa — ayIuTOpPHBIE 5,34 192 2,67 96 2,67 96
3aHATHA:
Jlexuuu 1,78 64 0,89 32 0,89 32
[Tpaxtnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie pabotsi (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTeJibHas paboTa 240 3,33 120 3,33 120
[ToaroroBka K 1abOopaTOpHBIM paboTam 102 60 42
KoHTakTHas camocrosiTesnbHas paboTa 6,66 - 3.33 - 3.33 -
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 138 60 73
JUCLMILIMHBI
Buabl KoHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonrtakTHas paboTa — HpoMexyToyHas 0.8 0.4 0.4
arrecTaunus 2 1 1
[ToaroroBka K 3K3amMeHy 71,2 35,6 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

Beero CemecTtp

Bun yuebnoit paboTsl A > A 6 A
3E CTp. 3E c1p. | g CTp.
q. q. q.

OO61ast TpyA0€MKOCTh AUCITUTLTHHBI 14 378 7 189 7 189
KonrakTHasi paboTa — ayIuTOpPHBIE 5,34 144 2,67 7 2,67 7
3aHATHSA:
Jlexuun 1,78 48 0,89 24 0,89 24
[TpaxTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopusie padboTs! (JIP) 1,78 48 0,89 24 0,89 24
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CamocrosiTeJibHAas paboTa 180 3,33 90 3,33 90
[ToaroroBka K 1abopaTOpHBIM paboTam 76,5 45 31,5
KoHTakTHas camocrosiTesnibHas paboTa 6,66 - 3.33 - 3.33 -
CaMOCTOSATEIHbHOE U3YUCHUE Pa3JIeioB 1035 45 58.5
JTUCIUTLINHBI

Buabl KoHTpOJIA:

JK3aMeH 2 54 1 27 1 27
KoHTakTHas paboTa — TpPOMEKYTOYHAsS 0.6 0.3 0.3
arTecTanus 2 1 1
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIsi: JK3aMeH JK3aMeH

AHHOTanusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«Kosonanast xumus»

1 Heap aucuMmiMHbI — T[pHoOpereHue oOyyarouuMmucs 0a30BbIX 3HAHUW B 00JacTH
TEPMOJIMHAMUKHU MMOBEPXHOCTHBIX SBJIEHUN U CBOMCTB JMCIEPCHBIX CHCTEM U IOJyu€HHE YMEHUH B YacTH
UCIOJIb30BAHUS AITUX 3HAHUN IPU HCCIENIOBAHUHU, MPOCKTUPOBAHMHM U CO3/IaHUU PEATbHBIX CHUCTEM,
SIBJISFOILUXCS B OOJIBIIMHCTBE CIIy4aeB AUCIIEPCHBIMU.

2 B pe3yabraTe H3y4eHUs] JUCHUILIUHBI 00YYAIOLIUIICA 0JI7KEH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMHU UX JOCTHKCHHUS:

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

- IPU3HAKU 0OBEKTOB KOJUIOMJIHOM XUMUU U UX Kiaccu(UKaluio.

- OCHOBHBIE TMIOHSTUS U COOTHOILIEHUS TEPMOJMHAMHUKU IMOBEPXHOCTHBIX SIBICHUN (TEpMOAMHAMUKA
MIOBEPXHOCTHOTO  CJIOS;  aJre3us, CMauuBaHME M  pacTeKaHUE JKUJKOCTEW; JUCIEPCHOCTh U
TEPMOJUHAMUYECKHAE CBOMCTBA TEJI; a[ICOPOIMS ra30B U MMapoB, aCOPOILIHs U3 PACTBOPOB).

- OCHOBHBIE TeOpHUH (PU3NUECKON aCOPOITUH.

- OCHOBHBIE ITPEJICTABJICHUS O CTPOCHUH JABOMHOTO AJIEKTPUUYECKOTO CIIOS; MPUPOTY FMEKTPOKMHETUIECKOTO
MIOTEHIINAJIa; OCHOBHBIE JIEKTPOKUHETUUECKUE SBICHMUSL

- ycinoBus mnpuMeHuMocTH 3akoHa CTokca; 3akoH OifHITelHAa — CMOJYXOBCKOTO, TMIICOMETPUYECKOE
ypaBHeHue Jlamaca.

- NIPUPOJly CENMMEHTALMOHHON M arperaTMBHOM yCTOMYMBOCTH; OCHOBHBIE CBOMCTBA pacTBopoB IIAB kak
JTUOQWIBHBIX CUCTEM; OCHOBHbIE mnonoxeHus Teopun JJIDO; npuumHbl U OCOOEHHOCTH OBICTPOH U
MEJUIEHHOM KOAryJIsiliui, KOHUEHTPAMOHHOW U HEUTPAIN3allHOHHON KOATYIISIIUY.

- TUIBl CTPYKTYp, BO3HUKAIOIIME B AMCIEPCHBIX CHCTEMax, IPUYMHBI M YCIOBHS UX 0OOpa30BaHUS;
KJIaCCU(UKALUIO JUCIIEPCHBIX CUCTEM I10 UX PEOJOTHUYECKUM CBOMCTBAM.

Ymemo:

- paccuMTHIBaTh MapaMeTpPbl, KOTOPHIMHU XapaKTEPU3YIOT AUCIIEPCHOCTb.

- MPOBOJUTH PACYEThl C HCIOJH30BAHHUEM OCHOBHBIX COOTHOIIEHUN TEPMOJMHAMUKH IOBEPXHOCTHBIX
SIBJICHUI.

- pacCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKU OPUCTON CTPYKTYPBHIL.

- paccuuThIBaTh BEJIMYMHY DJEKTPOKMHETHMUYECKOrO IMOTEHIMajda 1O JaHHBIM 3JIEKTPOOCMOcCa U
anekTpodopesa.

- pacCUMTHIBATh UHTETPANIbHYIO U U DepeHIINaTbHYIO KPUBBIE paclpeiesieHusl YacTULl [0 pa3Mepam.

- paccuMTHIBaTh M aHAJIU3UPOBATH NOTEHIIUAJIbHbIE KPUBBIE TAPHOTO B3aMMOICHCTBUS YaCTHILL,

- paccCUMTHIBaTh U U3MEPATH BA3ZKOCTb TUCHEPCHBIX CUCTEM.

Bnaoemuv:

- IPEACTABIICHUSIMU O POJIU MIOBEPXHOCTHBIX SIBJIEHUHN U IUCIIEPCHBIX CUCTEM B TEXHUKE U IPUPOJIE.

- METOJaMH U3MEPEHUS IOBEPXHOCTHOIO HATSHKEHMSI, KPaeBOIo yriia.

- 3HAaHUSIMHU O METOJIaX U3MEpEHUs aJcopOLUU U YAETbHON TOBEPXHOCTH.

- 3HAaHUSAMU 00 YCIIOBMSIX IPUMEHUMOCTH ypaBHeHuUs [ esnbMrosibia — CMOIyX0BCKOIO;

- METOJAaMH OTIPEJEIICHNUS AEKTPOKNHETHYECKOIO IOTEHIIHaa.

- METOJIOM CEIMMEHTAllMOHHOI'O aHAJIN3A.
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- METOJJaMH OIPENIEICHUsI KPUTUYECKOM KOHLIEHTPAlluK MULEIII0O00pa30BaHus;
- METOJaMH HCCIIEI0OBAHUSI KUHETUKU KOAryJsaLuu.
- METOJJaMU U3MEPEHHUS U aHAJIN3a KPUBBIX TEUECHHUS.
3 Kparkoe coaepxxanue TUCUUILIMHBI
Pazpen 1. [lpeamer u npu3Haku 00bEKTOB KOJJIOUTHON XUMUHU

Komnouanass xuMus - Hayka O MOBEPXHOCTHBIX SIBICHUSX M JUCIEPCHBIX cuctemMax. OCHOBHbIE
MTOBEPXHOCTHBIE SBJICHUS: aAre3usl U CMayuBaHUE, KallWUIAPHOCTD, aJICOPOLIUS, IEKTPUUECKUE SIBJICHUS Ha
MTOBEPXHOCTAX U JIp.

OcHOBHbIE TNPU3HAKH JAUCIEPCHBIX CUCTEM - TE€TEPOre€HHOCTh U JUCIEPCHOCTh; IMOBEPXHOCTHAS
SHEprusl; KOJUYECTBEHHbIE XapaKTEpUCTUKU aucriepcHocTU. Kiaccudukamus ITUCHEPCHBIX CHUCTEM IO
arperaTHOMy  COCTOSIHMIO  nucriepcHodt  (a3sel  w  mgucnepcuoHHo — cpenbl.  Kimaccudukarms
CBOOOJHOMCIIEPCHBIX CUCTEM IO pa3MepaM YacTHUILl U 10 B3aUMOJEHCTBUIO MEXAY AUCIIEPCUOHHOM Cpeoi
U qucnepcHoi ¢ga3oil. Poib MOBEpXHOCTHBIX SIBJEHUN U JUCHIEPCHBIX CUCTEM B IIPUPO/JIE, TPOMBILIIIEHHOCTH
U, B YaCTHOCTH, XMMHUYECKOIN TEXHOJIOTUH.

Pasznen 2. TepMoamHaMuKa NOBEPXHOCTHBIX SIBJICHUN

O6u1as xapakTepycTUKa MOBEPXHOCTHOM sHepruu. [loBepxHOCTHAs SHEprus B oOLIeM ypaBHEHUH 1-T0
U 2-r0 Hayan TepMoauHaMuKu. [loBepXHOCTHOE HaTsHKEHHME Kak Mepa sHeprum [mbOca MexdasHoM
noBepxHOCTU. [loBepXHOCTHOE HATSIKEHHE - XapaKTePUCTHKA MPUPOJBI CoNpUKacarolmuxcs (a3 U ux
B3auMo/ieiicTBusl. CBOMCTBa MOBEPXHOCTEN KUJKUX U TBEPAbIX Tel. YpaBHeHue ['nb6ca-I'enpmromnbua s
BHYTPEHHEHl yJeNbHOW TIOBEPXHOCTHOM »HHEPruM (MOJIHOM TOBEPXHOCTHOW SHEpruu). 3aBUCUMOCTD
SHEPreTUUECKUX MapaMeTpoB MOBEPXHOCTU OT Temueparypsl. IIporeccsl caMonpon3BOILHOIO YMEHBIICHHS
ITIOBEPXHOCTHOM YHEPTUH.

Ancopbuusi ¥ NOBEpXHOCTHOE HaTsbkeHue. CBsA3b BEJIMYMHBI aJCOpPOLMU C MapaMeTpaMH CHUCTEMBbI:
M30TepMa, U30MMKHA U u30cTepa ajacopouuu. Meroa u3osiTkoB ['m6dca. dyHaamMeHTaIbHOE aICOPOIIMOHHOE
ypaBHeHue ['mb0ca. I'mb6OcoBckast ancopOuus. YacTHoe BblpakeHue ypaBHeHusi ['m66ca. IloBepxHocTHO-
aKTUBHBIE U IOBEPXHOCTHO-UHAKTUBHbBIE BEIIECTBA.

Anre3us, cCMayMBaHUE W PACTEKAaHWE XUIAKOCTEW. Anresust u koresus. [Ipupoma cunm mexdaznoro
B3auMoJieicTBusA. YpaBHeHue [lronpe st padotsl aare3un. CmauuBanue U KpaeBoil yron. 3akoH HOHra.
Ces3p paboThl aare3uu ¢ kpaeBbiM yriaom (ypaBuenuwe Jrompe-lOura). JImodunbabie u nmodoOHBIC
MOBEPXHOCTU. MeTo/ibl onpesieNieHusl KpaeBbIX YriloB. BiusiHue noBepxHocTHO-akTUBHBIX BeulecTB (IIAB)
Ha cMmauuBaHue. Pacrexanue xugkocreil. Koapduuuent pacrexkanus no 'apkuncy. Dddext Mapanronu.
Mexda3zHoe HaTSHKEHHE Ha IPaHULE MEXKAY B3aMMHO-HACHIIIEHHBIMH JKMJIKOCTSIMU U MpPaBUJIO AHTOHOBA.
[IpakTueckoe 3HaYEHUE a/Ir€3Ul, CMAaYUBaHUs U pACTEKaHUSI.

JucnepcHOCTh ¥ TepMoJMHAMUYecKue cBoicTBa Ten. [lpaBmno ¢a3 ['mbbOca u AMCHIEPCHOCTS.
Bnusinue kpuBH3HBI NOBEPXHOCTH Ha BHYTpeHHee jaaBiieHue Ten (ypaBHeHue Jlamnmaca). IloBepxHocTHas
sHeprusi U paBHOBecHbIC Gopmbl Ten. [lpunmun ['mG6ca-Kropu. 3akon Bynbda. Kanwmispueie sBieHus
(ypaBHenue JKiopena), UX poib B MPUPOJAE M TEXHOJOTMU. METOIbl OINpeneNeHHs] NOBEPXHOCTHOIO
HaTSKEHHs. 3aBUCUMOCTh TEPMOJAMHAMUYECKOHN PEaKIMOHHON CIOCOOHOCTH OT JUCHEPCHOCTU. Y paBHEHUE
KenpBuHa. BnusiHue aucrnepcHOCTH Ha PAacTBOPUMOCTh, KOHCTAHTY PAaBHOBECHS XMUMHYECKOW pEaKIIUH,
TeMIieparypy ¢pa3zoBoro nepexoja.

[lonyyeHue AMCHIEPCHBIX CUCTEM. Merobl qucneprupoBaHus. YpaBHeHue PebOunpaepa ans paOoTsl
JHUCIEeprupoBaHus. AJNCOpOLMOHHOE TMOHMWKeHue mnpodHocTd (dpdext PeOunaepa). ['omorennas wu
reTeporeHHas KoujaeHcauus. MeractabuiabHoe cocTosiHue. DHeprusi [ m6oca oOpazoBaHus 3apo/iblilia HOBOM
¢da3pl, KpuUTHUECKUH paauyc 3apojpimia. JlBe craguu oOpasoBaHus HOBOM (a3bl. CBsi3b KUHETUKH
o0Opa3oBaHusl HOBOU (a3bl C MEPECHILIEHNEM. YIIPaBIEHNE TUCIIEPCHOCTHIO ITPH TOMOI€HHON KOHJICHCALUH.
[Ipumepsbl nony4eHUs TUCIEPCHBIX CUCTEM METOAAMH (PU3NUECKON U XUMUYECKON KOHIEHCALINH.

Paznen 3. AncopOuunoHHble paBHOBECUS

Knaccudukanus mexann3moB afcopOimu (pusznyueckas aacopOIus, XeMocopOIus 1 HOHOOOMEHHas
aacop6Omust). Ilpupoma amcopOumoHHBIX cuia. OCOOEHHOCTH COCTaBIAIOMIMX Ccuil Ban-nep-Baanbca
(OpHEHTALIMOHHBIX, UHAYKIMOHHBIX U JUCIEPCUOHHBIX) NMpH aAcopOuuu. YpaBHEHHE AJS MOTEHIIMAIbHOU
SHEPruM B3aUMOJECUCTBUSI aToMa (MOJIEKYIIbI) C TIOBEPXHOCTHIO TENIa.

Ancopbuusi ra30oB M _IapoB HAa OJHOPOJIHOW MOBEPXHOCTH. 3akoH ['eHpu. YpaBHeHHE H30TEpPMbI
MOHOMOJIEKYJISIpHOM ajncopOuuu Jlenrmiopa u ero anamu3. OmnpejeneHue KOHCTAHT 3TOTO YpaBHEHHS
(mueiiHas ¢Gopma ypaBHeHusi Jlenrmiopa). VYpaBHenue @DpeitHmiuxa. Teopus MOTMMOJICKYIISIPHOU
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aacop6muu bpynayapa, Ommera, Tennepa (bOT), ypaBHeHue u3oTepMbl aacopOiinuu, ero aHaiau3. JInnernas
dbopma ypaBuenust bOT u pacder ero konctanT. OnpeneneHue yaeapHon moBepxunoctu merogom bOT.

Ancop6uusi ra3oB ¥ apoB Ha MOPUCTBIX MaTepuanax. KoindecTBeHHbIE XapaKTEPUCTUKH MOPHUCTHIX
MatepuainoB. [lopucrteie Tena KOPIYCKYJISApHOHM, KPUCTAIIMYECKOW M Iy04aTod CTPYKTYpbl, METOJbI UX
nosyuenus. Knaccuduxanus nop no JlyOMHUHY U €€ B3aUMOCBSI3b C TEOPHUSIMH aJICOPOITIH.

Teopuss kanwusipHONW  KOHAEHcauuu. KanWusIpHO-KOHJAEHCAMOHHBIM — rucrepesuc. Pacder
UHTErpaibHON U nuddepeHanibHol KpUBBIX pacpeesieHrs 00beMa Iop 10 pa3MepaM.

OcobGenHoctn amcopOuMu Ha MHUKPOMOPUCTHIX Matepuanax. [lorennumansHas teopust IlomsHu.
AncopOLMOHHBIN MoTeHIMall. XapakTepucTuiyeckass KpuBas ajacopOuuu. TemnepaTypHas ”HBapHAHTHOCTh
n adp(PUHHOCTH XapaKTEPUCTUUECKUX KpuBbIX. O00OIIeHHOE ypaBHeHHE Teopuu JyOMHMHA OO0OBEMHOIO
3all0JIHEHUSI MHKpPOIIOp, YacTHBIE clydau AJTOro ypaBHeHus (ypaBHeHue JlyOununa-PamymikeBuua).
AncopOrniust ra30B U MapoOB B XUMUYECKON TEXHOJIOTHH.

AncopOuusi  OBEpXHOCTHO-aKTUBHBIX _ BellecTB. BumsHue crpoenus wmoiekyn [IAB  Ha
MIOBEPXHOCTHYIO aKTUBHOCTh, npaBuiio [lrokmo-Tpaybe. 3aBUCMMOCTb MOBEPXHOCTHOIO HATSKEHUS OT
coCTaBa pacTBopa mpu coOmoaeHun 3akoHa ['eHpu u ypaBHeHus Jlenrmropa. Ypasuenue llIumkoBckoro.
VYpaBHEHHS] COCTOSIHUSL Ta3000pa3HBIX MOBEPXHOCTHBIX (a7COPOLMOHHBIX) IIEHOK. THIIBI MOBEPXHOCTHBIX
IUICHOK U OIpejAesieHHe HX XapakTepucTuk. Becwl Jlenrmiopa. DakTopbl, ONpelesioliue arperaTHoe
COCTOSIHUE a/ICOPOIMOHHBIX IJIEHOK. OmpenenaeHne cTpoeHus: aacopOLUOHHOIO €10l U Pa3MEPOB MOJIEKYII
[TAB.

Paznen 4. DnexTpuyeckue BJAEHNS Ha IOBEPXHOCTU

JBorno#t snexkrpuueckuit cioit ([ADC), mexanm3ambl oOpazoBanusi JIDC. CoOTHOMICHUS MEXIY
AJIEKTPUYECKHUM  TIOTEHLUMAJIOM U TOBEPXHOCTHBIM  HaTsbkeHueM  (ypaBHeHus  Jlummmana).
DNeKTpOKaNnWUISIpHbIE KpUBbIE U onpeienienrne napamerpos JI9C no 3TuM KpuBbIM.

O6uue npencrasiaeHus o teopusax ctpoenus J9C. Teopus ['yu — YUenmena. Ypasuenue Ilyaccona-
bomeumana mis quddysnoin gactu I2C u ero pemenue. Tommmuaa auddy3HOro CiIos U BIUSHUE HA HEe
pa3nuuHbIX ¢akTopoB. J[BoiHON snexkTpuueckuil cioil mo teopuu lllTepHa, mepesapsiika MOBEPXHOCTH.
[Ipumepst o6pazoBanus JIIC. Munensl 1 uX CTpOEHUE.

Yetbipe BUAA 2IEKTPOKMHETUYECKUX SBJICHUN. DJIEKTPOKMHETUYECKUI OTEHLMA U BIMSHUE HA HETO
pa3nuuHbIX (QakTopoB. YpaBHeHue ['enbmrospua-CMOIyXOBCKOTO JJIi CKOPOCTH IEepeHoca IpHU
aNeKTpoocMoce U anekTpodopese. DPdeKThl, HE YUYUTHIBAEMbIC OSTUM YpaBHEHHEM (IIOBEPXHOCTHAS
MIPOBOJMMOCTb,  3JEKTPO(OPETUYECKOE TOPMOXKEHHE, pellakcauuoHHbIH  3ddext). IIpakTHueckoe
MCI0JIb30BAHUE AJIEKTPOKUHETHUECKUX SIBJICHUM.

Pasznen 5. Knnernueckne cBOMCTBA JUCIEPCHBIX CUCTEM

OCHOBBI CEJMMEHTALIMOHHOTO aHalin3a. CBsA3b CKOPOCTHU OCAX/IECHUS YACTHI] C UX pPa3MepoM. Y CIIOBUS
coOmonenuss 3akoHa Crokca. CeIMMEHTAlMOHHBIM aHAIM3 TOJUAUCIEpPCHbIX cucteM. Kpusas
cenuMeHTanuu. KpuBble pacnpeleneHuds YacTHIl 10 paauycaM. OKCIIEpUMEHTAbHbIE METOAbl B
CEIMMEHTAlMOHHOM aHaJIN3e.

MouJiekynsipHO-KUHETHYECKAsI pupoaa OpOYHOBCKOTO JBUKECHHUSL. Cas3b MEXIY
CPEIHEKBAaAPAaTUYHBIM  CIABUIOM dYacTull U  Kodpduuumentom guddy3un (3akoH  DWHIITEHa-
CMOJTyXOBCKOT0). DKCIEepUMEHTaIbHAsI TMpOBEpKa 3akoHa OuHITEHA-CMoyxoBckoro. CrenctBusi w3
TEOPUU OPOYHOBCKOTO JBUKEHUS.

CenuMeHnTanmmoHHO-IM(G(OY3MOHHOE paBHOBECHUE, THUIICOMETpUYECKHM 3akoH. CenuMeHTaIMOHHAS
YCTOWYMBOCTD TUCHIEPCHBIX CUCTEM.

Paznen 6. ArperaruBHas ycTOMYMBOCTD U KOAryJsliys JUCIEPCHBIX CUCTEM

OOuue BOHpPOCHl YCTOMYMBOCTH JUCHEpCHBIX cucTteM. CeauMEeHTAallMOHHAsh U arperaTtuBHas
ycTounBOCTH cucteM. JInoduibHbie U TMO(OOHBIE CUCTEMBI: CAaMOTIPOU3BOJIBHOE 00pa30BaHHE OJHHUX
HeoOxouMoCTh cTabminzauuu apyrux. Kpurepuii nuoduinbHocTtu cuctem no Pebunnepy-llykuny.

Jlnopunbubie nucnepcHele cuctembl. Kiaccupukanus u oOmias XapakTepUCTHKAa IMOBEPXHOCTHO-
aKTUBHBIX BellecTB. TepMoanHaMuKa U MeXaHU3M MuleioodpazoBanus. Crtpoenue mwuuemt [TAB.
Comrobunuzanusa. OcHOBHBIE (aKTOPBI, BIAMSIONIME HA KPUTUUECKYIO KOHIIEHTPALMI0 MULENI000pa30BaHus
(KKM). Metroas! onpenenenust KKM. [Tpumenenue [1AB.

JInopoOueie nucnepcHble cuctembl. DaxkTopbl ycTOMUMBOCTH JHOPOOHBIX cucTeM. beictpas u
MeuieHHas koaryisius. Kuneruka xoarynsuuu no CmoinyxoBckomy. OrpesiesieHre CKOPOCTH U BpEMEHHU
MTOJIOBUHHOM KOAryisiliiy. 3aBUCUMOCTD YHCJIAa YaCTUL PA3HOIO MOPSAIKa OT BPEMEHHU.
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OcHoBHble monioxkeHus: Teopun [epsruna, Jlangay, @epses, Opepoeka (IJIDO). Packnunuparomiee
JABJICHUE U €ro COCTaBJIAIOIIHME. DHEprusi 3JeKTPOCTaTUYECKOIO OTTAJIKWBAHUSA IPU B3aHUMOJCHCTBHUU
ciabo3apsukeHHbIX noBepxHocTed. Cuibl M sHeprusi nputsokeHus. OOmiee ypaBHEHUE s DHEPrUH
B3aUMOJICHCTBUSL  JUCHEPCHBbIX 4yacTull. lloTeHIuanbHble KpHUBbIE B3aUMOJIEHCTBUSA  4YacTUL B
HMOHOCTA0MJIM3UPOBAHHBIX JMCIEPCHBIX cucTemax. [loTeHnuanbHbIl Oapbep U €ro 3aBHUCHUMOCTb OT
TomuuHbel Auddy3Horo cnos. Koarymsiuus B mepBoM M BTOpOM MUHUMyMax. HelTtpanuszanuoHHas u
KOHLIeHTpaunoHHas koarynsauus. [lopor 6sicTpoit koarymsuuu. [lpasuno Ulynsue-I'apau. 3akon [epsaruna.
Crabunuzanusi JTUCHEPCHBIX CUCTEM BbICOKOMONIEKYIApHbIMU coequHeHussMu (BMC) u IIAB. Meroast
OYHCTKU TPOMBILUIEHHBIX M OBITOBBIX CTOKOB, OCHOBaHHbIE HAa HM3MEHEHUU arperaTUBHOM U
CEIMMEHTAlMOHHON YCTOMYNBOCTH IUCIIEPCHBIX CUCTEM.

Paznen 7. CtpykTypooOpa3zoBaHue U CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA JUCIIEPCHBIX CUCTEM

Tunel cTpykTyp, OOpasylooluxcs B arperaTUBHO-yCTOMYMBBIX M arperaruBHO-HEYCTOMYMBBIX
IUCIEPCHBIX cucTeMax. JKUIKOKPUCTAUIMYECKOE COCTOSIHUE arperaTuBHO-YCTOWYMBBIX JAHUCIEPCHBIX
CUCTEM.

Bo3HukHOBEHHE OOBEMHBIX CTPYKTYpP B arperariBHO-HEYCTOWYHUBBIX (ITHMO(OOHBIX) IMCHEPCHBIX
cucremax. B3aumocBsi3b MEXIy BUIOM MOTEHUMAIBHON KpUBOM B3auMMOJEHCTBUS yacTull (M0 TEOpuUu
JUI®O) u TunoM BO3HUKAOIIUX CTPYKTyp. KoarymsiiuoHHO-TUKCOTpPONIHbIE M KOHJAEHCAI[MOHHO-
KpUCTAJIIM3allMOHHbIE CTPYKTYphl. Ilepexon oaHux cTpykTyp B Apyrue. Teopus cTpykTypooOpa3oBaHHs
(pu3nKO-XxMMHUYECKasi MEXaHNKa) KaK OCHOBA MOJYYEHUsI HOBbIX MaTEpHasoOB.

Peonoruueckuii MeTos1 ncciaeoBaHUs AUCTIEPCHBIX cucTeM. OCHOBHBIE MOHATHS U UJI€AJIbHbBIE 3aKOHBI
peonorur. MoienupoBaHue peoJoTHYECKUX CBOMCTB Teil. Moaens Makcsesia, moaens KenbBuna-®dourra,
MoJienb bruHrama.

Knaccugukanus aucrnepcHbIX CUCTEM IO CTPYKTYpHO-MEXaHMYEeCKHM cBolicTBaM. HbroTOHOBCKHE U
HEHBIOTOHOBCKHE XHAKocTu. [lceBnomnacTuueckue W AUJIATAHTHBIE KUJAKOCTU U TBEPAOOOpa3HbIE Tea.
Bsi3koCTh ®KUAKUX arperaTUBHO YCTOWYUBBIX TUCIEPCHBIX CUCTEM. YpaBHeHUs DitHiuTeiiHa, lTayaunrepa,
Mapka-Kyna-XayBunka.  Peonorumueckue  CBOICTBa ~ CTPYKTYpUPOBAHHBIX  JKHJKOOOpPA3HbIX U
TBEPA00OPA3HBIX CUCTEM.

8. 3axsoueHue
[ToBepXHOCTHBIE SBJIEHUS U TUCHEPCHBIE CUCTEMbI B XUMUUecKkoi TexHosoruu. Kommonanas xumus u
OXpaHa OKPYKAOUIEH Cpe/Ibl.
OO61Iee KOJTMYECTBO pa3/eios - 8.
4 OobeM yueOHOI JMCUHMILIMHBI — BCE BUJIbI yueOHOU paboThl, 3.€. U Yachl JUIsl TaOIuLbl OepyTces
u3 yuebnoro miana (YII) u PITI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acrp.
3E
4. 4.
O01mas Tpy10eMKOCTh 1M CHUILJIMHBI 5 180 135
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHUS: 1,79 64,4 48,3
Jlexuun 0,89 32 24
[TpaxTuueckue 3anstus (113) 0 0 0
Jlaboparopusie padoTs! (JIP) 0,89 32 24
CamocrosiTesbHasi pabora 2,22 80 60
KoHTakTHas camocrosiTesnibHas paboTa - -
CamMocTosATeNnbHOE N3YUCHUE PA3/ICTIOB JUCITUTUIMHBI (TOATOTOBKA 2,22 80 60
K J17a00paTopHbIM paboTam)
Bujx koHTpOJIS:
OK3aMeH 1,0 36 27
KoHTakTHas paboTa — MpoOMeXyTOYHAsI ATTECTAIHs 1.0 0,4 0,3
IToaroToBka K 3K3aMeHy. ’ 35,6 26,7
By MTOroBOro KOHTPOJIs: JK3aMeH
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AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«MaremaTuka»

1. Heap mucuMnauHbl - OPMUPOBAHUE Y CTYJEHTOB CUCTEMbI OCHOBHBIX MOHSTHH, HCIIOJIb3yEMbIX
JUI TIOCTPOEHMS] BAKHEHUIIMX MaTEMaTHUYECKUX MOJENed M MaTeMaTHYeCKUX METOJOB JUIsl ONMUCAHHS
Pa3IMYHbIX XMMHKO-TEXHOJIOTHYECKUX ITPOLIECCOB.

2. B pe3syabTaTe u3y4eHUs: JUCHUILIMHBI 00yYAIOLIUICA J0JI/KEH:

Obaaoams clefyOIUMA KOMIIETEHIUSIMA U HHAUKATOPAMU UX JIOCTHKEHHUS:

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

3nams:

— OCHOBBI Ju(PepeHnanbHOr0 U UHTETPAIbHOTO UCYUCIIECHUS, MU depeHINaIbHbIX YPaBHEHUH
—  MaTeMaTU4eCKHE TEOPUU U METOJbI, JIeXKAIllhe B OCHOBE IOCTPOCHUS MaTEMAaTUUECKUX MOJIEIIEH;
—  OCHOBBI IPUMEHEHUSI MaTEMATUYECKUX MOJIeNIel U METOJOB.
Ymemo:
—  BbIOMpaTh MaTeMaTUYECKUE METO/Ibl, IPUTOIHbIE [l PEIICHNs KOHKPETHOM 3a/1auH;
—  HCIOJIb30BaTh MaTeMaTHYECKHUE MOHSITHS, METO/IbI U MOJEIH JJIsl ONUCAHUS PA3IUYHBIX IIPOLIECCOB;
- BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, JIEXKAIlle B OCHOBE KOHKPETHBIX MTPOLIECCOB;
—  HUCIOJIb30BaTh OCHOBHBIE METO/bI CTATUCTUYECKOM 00pabOTKU JaHHBIX;
—  IPUMEHSTh MAaTEMAaTUYECKUE 3HAHUS Ha MEXAUCLUIUIMHAPHOM YPOBHE.

Braoemy:

— oOcHOBaMHM  (yHIaMEHTalIbHBIX  MaTeMaTUYECKHMX TEOpPUH M  HaBBIKAMHU  HCIOJIb30BaHUS

MaTeMaTHUYECKOro anmnapara;

—  METO/IaMU CTaTUCTUYECKON 00paboTKN HHPOpMAIUHU.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

1 CEMECTP

Beenenne. [Ipenmer u Meronpl MaTemaTuku. OnrcaHue OCHOBHBIX pa3zienioB Kypca. CTpyKTypa Kypca
U [IPAaBUJIA PEUTUHTOBOM CUCTEMBI.

Pa3nea 1. DiiemeHTHI aJredpsbl.

YucnoBele MHOXeCTBa, KoMmIulekcHble uncna. Onpenenurenu I u Il nopsakos. Bekropbl: ocHOBHbBIE
MOHATHS, CKaJSIPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BEIEHUS BEKTOPOB. AHAJIUTHYECKas TI'€OMETPHS:
mpsiMasi Ha IUIOCKOCTH, KpuBble Il mopsaka. Marpunbl: IelcTBHS Haj MaTpuLaMU, INPUBEICHUE K
cTyneH4aroMy Buiay u Buay ['aycca. Panr marpunsl. OOpatHas matpuna. Teopema Kponekepa-Kamnemiu.
Pemenue cucrem nuHeHbIX anredpandeckux ypaBHeHu. CoOCTBeHHbIE yncia U BeKTopbl. KBagpaTuunbie
(bopMbl.

Paspnen 2. @yukuus oqHoii nepemenHoi. Ilpenesa pynkuuu. HempepbsiBHOCTH pyHKIIUM.

Oynkuus. CriocoObl 3amanust (QyHKIUM. DiaemeHTapHble QyHkuuu. llpenen QyHkuuu B TOUKe.
Opnocroponnue npezensl. Ilpenenst Ha OGeckoHeyHOCTH. beckoHEUHO Maible M OECKOHEYHO OoJblIne
(GYHKIMH, UX CBOMCTBA U B3aUMOCBsI3b. OCHOBHBIE T€OpEMBI O npezenax. [lepBrlif 1 BToOpoii 3aMeyaTenbHbIe
npenensl. HenpepslBHOCTh (yHKIMM B TOYKEe W Ha mpomexkyrke. CBoiicTBa (yHKIMM, HEMPEpPhIBHBIX Ha
oTpe3kax. Touku pa3pbiBa QyHKIMH U UX KJIACCU(PUKALIUSL.

Paznea 3. InddepenunanbHoe ncuuciaeHue PyHKIMUA OHOIN MepeMeHHO.

[IpousBomHas GyHKIMH, €€ TEOMETPHUUYECKHUI W MEXaHUYECKHU CMBICI. YpaBHEHHs KacaTelbHOW WU
Hopmay. [lpaBuna muddepenmupoBanus. Tabmuiia OCHOBHBIX NPOM3BOAHBIX. [luddepenumpyemMocTs
(GYHKIMM: ONpeesieHue, TEOPEMbl O CBA3M HENPEPbHIBHOCTH U AuddepeHupyeMocTd (QyHKUUU U C
cylecTBoBaHueM TmpousBoaHOU. Juddepennuan ¢QyHKOUU: omnpeneraeHue, cBoucTBa. [IpomsBomHas
cnoxxkno (ynkuun. OCHOBHBIE TeopeMbl auddepeHuanpsHoro ucuucienus: Pomsa, Jlarpamka, Komm.
[IpaBusnio Jlomurans (packpbeiTue HeomnpeneaeHHocTel). [Ipon3BoaHbIe BRICIINX TOPSIKOB. MOHOTOHHOCTh
GyHKIMM: OIpeaeseHre, HeoOXOIUMble U JOCTAaTOYHBIE YCIOBHUS. DKCTpeMyM (YHKIUU: OIpeieseHHe,
HE0OXO0IMMbIE U JOCTAaTOYHBIE YCIOBUA. BBINMyKI0CTh, BOTHYTOCTh M TOYKU neperuda rpaduka GyHKIUH:
onpezenieHusi, HeoOXOqUMbIE U JOCTAaTOYHbIE YCJOBHSI MX cymiecTBoBaHHs. OOmias cxema HcciaeIOBaHM
(GyHKIMH, TOCTpOeHUE UX TPadUKOB.

Paznen 4. UnTerpajibHoe ucyucjaeHne PyHKIUM OJHOI NepeMeHHOI.

[lTepBooOpaznas ¢dynkuus. HeompeneneHHbId HMHTETpal W €ro CBOWCTBA. TabiMila OCHOBHBIX
UHTErpajioB. MeToabl MHTErpUPOBAHUS: HEMOCPEICTBEHHOE WHTETPUPOBAHUE, METOJ IIOJICTAHOBKH,
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MHTErPUPOBAHUE [0 YACTSAM, HHTETPUPOBAHHE pPALMOHAJIBHBIX JApoOed, HHTErpUpOBAHUE HEKOTOPBIX
UppalMOHAJIBHBIX W TPUTOHOMETpHuecKux GQyHKIui. OnpeneneHHbI HHTErpaj, ero reoMeTpUudecKuil
CMBICII, €r0 CBoMcTBa. Teopema o cpeanem 3HadeHnn. @opmyna Herotona-JleiiOnuma. 3aMmena nepeMeHHOM
U MHTETPUPOBAHUE MO YaCTSIM B OIPENEICHHOM HHTerpaje. Brluncienue miomane Iiockux ¢Guryp u
00BEMOB TEN BpALEHUS C TIOMOIIBIO ONpeAesieHHOro uHTerpaga. HecoOcTBeHHbIE HMHTErpasbl:
OTpe/ieNIeHus, CBOMCTBA, METO/Ibl BEIUUCIICHHUSL.

2 CEMECTP

Paspnen S. InppepenunanbHoe ncuncieHne GQyHKIMNA HECKOJIbKHUX IepeMEeHHbIX.

OyHKUMU 1BYX U O0Jiee IEPEMEHHBIX: ONpeiesieHre, 001acTh ONpeaesIeHNs, 00JacTh CYIIIECTBOBaHMS,
reoMeTpuueckas HHTEpHpeTanus, JUHUU YpPOBHS, U NOBepxHOCTH ypoBHsS. llpexen ¢yHkuum B Touke.
YactHble mpou3BOJHbIE (Ha npumepe (QyHKUMU JABYX HepeMeHHbIX). uddepennupyemocts ¢GyHKuMU:
omnpejesieHue, CBs3b JAU(PepeHIupPyeMOCTH C HEMPEpPhIBHOCTBIO M C CYILECTBOBAHMEM YaCTHBIX
npou3BoHbIX. JlocTaTouHble ycioBus auddepenuupyemoctu ¢pyHkuuu. AuddepeHnupyemMocts CroxHON
¢GbyHKIMM, MoJHAsE npousBoaHasd. JuddepeHunan (QyHKIMM ABYX IEPEMEHHBIX, €r0 WHBAPUAHTHOCTD.
HuddepenurpoBanue QyHKIUUA OJHON U JABYX MEPEMEHHBIX, 3aJJaHHON HEsBHO. YacTHbIE POU3BOJHBIE U
muddepeHnranbl BBICHINX NOpAIKkoB. Teopema 0 paBeHCTBE CMEIIaHHBIX TPOU3BOIHBIX (1151 PYHKIMH IBYX
MIEPEMEHHbIX). AHATUTHUYECKUM Npu3HaK mojHoro auddepennumana. IlpousBogHas Mo HampaBICHUIO:
omnpezeneHue, Gopmyna g ee BbIUMCICHUS. ['paeHT M ero CBOMCTBA. DKCTpeMyMbl (YHKIIUU JBYX
MIEPEMEHHBIX: OIPEICNICHUs, HE00XO0AMMOE M JOCTaTOYHOE YCJIOBHS CYILIECTBOBAHUS OJKCTpEMyMa.
VY CII0BHBIN 3KCTpEMYM: ONpeiesieHNue, METO/Ibl HaX0Xk/A€HUS TOYEK YCIOBHOIO IKCTpeMyMa (IpsMON METOJ
u Mmeroj MHoxuTenel Jlarpamxka). Haubosnpiiee 1 HaumeHbllee 3Ha4eHUSI QYHKLIUU JBYX NEPEMEHHBIX B
3aMKHYTO# 00JacTH.

Pa3pnen 6. KpaTHble HHTErpaJbl.

JIBOWMHOU MHTETpall: ONpPEIEIECHHE, FTEOMETPUUECKUI CMBICI, CBOMCTBA. TeopeMa 0 CpelHEM 3HAYEHUH
JBOMHOTO MHTErpaja. Beruucienre IBOWHOIO MHTErpajla B IEKapTOBOM CHCTEME KOOPAMHAT. BrruucieHue
JBOMHOTO MHTErpaja B HOJSIpHOM cucrteMe koopauHaT. WMuterpan Oitnepa - Ilyaccona. [Ipunoxxenus
JIBOMTHOTO MHTETrpasia: BIYUCIECHUE IUIOIAH MIII0CKON 00acTi, 00beMa LUIMHAPUYECKOTO Tella, IIIOAIH
MIOBEPXHOCTHU, MAaCChl IUIACTUHKU C 3a/JIaHHOM IUIOTHOCTBIO, KOOPJAMHAT IEHTPa TSHKECTH IUIACTHUHKHU.
TpoiiHo#l uHTErpai: onpeneneHue, GU3NUECKUA U TEOMETPUUYECKUI CMBICI, CBOMCTBA, TEOPEMA O CPEIHEM
3HAQYEHWHM TPOMHOr0 MHTErpayia. BeluMciieHHe TPOMHOIO MHTErpaja B ACKapTOBOW CHUCTEME KOOpPIMHAT, B
HWIMHAPUYECKUX U chepruueckux koopauHaTax. [IpuioxeHuss TpoHOro MHTErpajia: BblYMCIeHHE 00beMa,
Macchl Teja ¢ 3aJJaHHOW MJIOTHOCTHIO, KOOPIMHAT LIEHTpa TSAXKECTH TeJa.

Pasznen 7. KpuBosinHeliHbIe M OBEPXHOCTHBIE HHTErPAJIbL.

KpuBonuHelHbIi HHTErpan no KOOpAMHATaM: OIpelesieHne, PU3NYecKuil cMbICI, cBOHCTBA. Brluncinenue
KpUBOJMHEWHOT0 HHTErpana. @opmysa JUisl BBIYUCIEHUS pabOThI NP MEPEMEIICHUH MAaTEPUAIbHON TOUKHU
B CWJIOBOM II0JI€ BJOJIb HEKOTOpOro nmyrtu. Popmyna I'puHa Juisl BEIYMCICHHUS] KPUBOJIMHENHOTO MHTETpasia
[0 3aMKHYTOMY KOHTYpy. He3aBUCHMOCTb KpUBOJIMHEWHOTO HWHTErpaja oOT IyTH HHTETPUPOBAHMS:
HE0OX0IMMOE U JIOCTAaTOYHOE YCJIOBHE HE3aBUCHMOCTH, KpUTepHil HezaBucuMocTH. lloTeHnmanbHoe noie,
MOTEHIMATIbHAS (QYHKLINS U €€ BblYMCIIeHUE. Bbluniciienne KpUBOJMHEHHOIO MHTErpalia, He 3aBUCSILEro OT
NyTH MHTErpupoBaHus. [IoBEepXHOCTHBIM MHTErpai: ompeneneHue, (PU3MUYECKUl CMBICI, BBIUYKCICHHUE B
NeKapToBO# cucteMe koopaunat. Teopema ["aycca-Octporpaackoro. @opmyna CTokca.
3 CEMECTP

Pasznea 8. InddepenunanbHbie ypaBHeHHsI IEPBOT0 MOPSIAKA.

JuddepeHunanbible YpaBHEHUs: OIpeAesieHUue, MOPSAAO0K, pelIeHHe, TeopeMa CYIIECTBOBaHUS U
€IMHCTBEHHOCTH pemieHus. 3agaya Komm. JlupdepenuumanbHble ypaBHEHHS C  pa3elisiOIIUMUCS
nepeMeHHbIMU. OJHOpOJHbIE YpaBHEHMsI [-To mopsjaka: ompeneiaeHue W MeToJ peuleHus. JIuHelHble
ypaBHEHHUs [-To mopsaka: onpeneseHne U MeToJl pelieHusl. YpaBHeHus: bepHyum: onpeneneHue U METoL
pemenus. luddepeHnnanbHble ypaBHEHUS B MOJHBIX JUddepeHnnanax: onpeaeieHue U MeTol peleHusl.
WuTerpupytomuii MHOXUTENb: OINpeIeNieHUue, CBEJEHUE K YPaBHEHHIO B NOJHBIX auddepeHinmanax c
MTOMOIIBIO0 UHTETPUPYIOIIETO MHOKHUTEIIS.

Paznen 9. InddepenunanbHbie ypaBHeHHs] BTOPOIrO MOPSAKA.

JuddepenunanbHble ypaBHEHHsI BTOPOTO MOPAJIKA, JOMYCKAIOIINe TOHWKEeHUE nopsaka. JInHeinole
g depeHnraibHble YpaBHEHNS BTOPOTO MOPSJIKa: OIPEIEIeHUE, OTHOPOAHbIE U HEOJHOPOIHbIE TMHEWHbIE
ypaBHeHus. CpoiictBa pemienuil. Jluneitnass He3zaBucumoctbh ¢QyHkuuid. Omnpexnenutens BpoHckoro u ero
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cBoiicTBa. Teopembl O CTPyKType OOLIMX pElIeHUMN JMHEHHBIX OJHOPOIHBIX U JIMHEHHBIX HEOJHOPOIHBIX
nuddepeHIrnaibHbIX ypaBHEHUN BTOpOro mnopsaka. DyHIamMeHTalbHas CUCTEMa pELIEHUN JIMHEHHOTrOo
OJIHOPOAHOTO  JU(QEepeHUrnaTbHOr0  ypaBHEHHsS  BTOpPOro  mopsaka. JIluHeliHble  OJHOpPOAHBIE
nuddepeHnraibHble YpaBHEHNS BTOPOrO MOPSJIKA ¢ MOCTOSHHBIMU KO3 duLMeHTaMu: MeTo]l Diinepa s
pelIeHUs ATUX ypaBHEHUU. JInHeliHble HEOJHOPOJHbIE AU(PepeHInanbHble YpaBHEHHUS BTOPOTO MOPsiIKa €
MIOCTOSIHHBIMH KO3(QUIIMEHTaMU: METOJ M0J00pa YaCTHOIO PEIICHUs 3TOr0 ypaBHEHHS C IPABOW YaCTbIO
CHEIHaIbHOTO BMJIAa M METOJ| BapUallMy IPOU3BOJbHBIX MOCTOSHHBIX. JIMHEWHble auddepeHunaIbHble
YpaBHEHUS n-TO TMOPSAJIKA: CBOWCTBA pEIIEHUH, TEOPEMbl O CTPYKType OOIIero pemeHus. AJITOpUTM
MIOCTPOECHMSI OOIIEro peueHus JUHEHHOro qudGepeHIrnaIbHOro ypaBHEHUS #-T0 TOPSAAKa C MOCTOSHHBIMU
ko3¢ duLmeHTaMu.

Pa3nes 10. Cucremsl aAud¢epeHunaabLHbIX ypaBHEHUIA.

Cucrembpl JHMHEMHBIX JU(QEpeHIraTIbHbIX YpPaBHEHMH NEpPBOr0 NOPSAIKA, pEHIEHHE METOJ0M
uckiodeHus. Cuctembl JUHEHHBIX AU(QepeHIuanbHbIX YPaBHEHUM MEpBOro MOpsAJKa, METOJ BapUaluu
MIPOM3BOJIBHBIX MOCTOSHHBIX. CHCTEMbl JIMHEWHBIX OJHOPOJHBIX YpPAaBHEHUN IEpPBOro TMOpPSIKa C
IOCTOSTHHEIMHU koadpumenTamu, METOJT Diinepa. CucreMsl JIMHENHBIX HEOTHOPOIHBIX
nuddepeHInaIbHbIX YpaBHEHUH C MOCTOSHHBIMU KO3 puiinentamu.

Paszpnen 11. YUncisioBble H QYHKUMOHAIBHBIE PSAIBbI.

YucnoBele psbl: OCHOBHbBIE MOHSTHSI, CXOIUMOCTD psifa. Heo6xoauMblil mpru3HaK CXOAUMOCTH Psija.
CpoiictBa cxoasdmuxcs psaoB. JlocTaTroyHble NPU3HAKK CXOJUMOCTU 3HAKOIOJIOKUTEIbHBIX PSJIOB:
MHTEerpaibHbIi npu3Hak Kolu; mpu3Haku cpaBHEHUs psANOB; npusHak [lanamOepa; pajuKaabHBIN NpU3HAK
Koum. Psaapr upuxne. 3Hakouyepenyrouuiics psia: omnpeneneHue, npusHak Jleitbnuna. AOcomtoTHas u
YCIIOBHAsl CXOJMMOCTb 3HAaKONEPEMEHHBIX psioB. @DyHKUMOHaNbHbIE psiabl. CTeneHHble PsIbL:
onpezeneHue, reopemMa AGens, HHTEPBaJI CXOJUMOCTH, panyc cXoauMocTH. CBOMCTBA CTENEHHBIX PSAJIOB.
Psnpr Tfﬁll%oga:% MakiopeHa: onpe/esieHue, yCaoBUsl CXOJIUMOCTH psaja Telnopa K UCX0AHON (pyHKIUU.

Jlemma woe M s VXER, JloctatouHbie YCIOBUS CXOAUMOCTH psifa Teinopa. AIropuTm pa3ioKeHHs

P
VHKIUM B psa  Makinopena. OCHOBHBIE pasiokeHus (ydkomis: €, SIX - COSx 1n(1+x)’

I+x ) ,arclgx arcsinX g pan Maksopena. Pasnoxenue QpyHkumii B psx Teil1opa ¢ OMOIIBIO OCHOBHBIX

paznoxxeHuil. [IpuMeHeHHe CTENEeHHbIX PAIOB: MPHUOIMKEHHbIE BBIYMCIEHHS, NMPUOIMKEHHOE pElIeHUe
¢ epeHInaIbHbIX ypaBHEHUH.
4 CEMECTP

Pa3nen 12. Teopus BepositHocTeil. CiiydaiiHble BeJIMUMHBI U UX 3aKOHBI pacnpe/ieseHusl.

[Ipeamer Teopum BeposTtHOcTel. CiydaiiHbie coObiThs. [IpoTBOMONOXKHBIE COOBITHSA. HezaBucumblie
coObiTus. OTHOcuTenbHAasE dYacTtoTa. Kiaccuueckoe M TEOMETPUYECKOE OINPEENIEHUE BEPOSTHOCTH.
DnemMeHTapHasi TEOpHs BeposiTHOCTENH. MeToibl BhIYMCIEHUS! BEposiTHOCTEN. [IpocTpaHCTBO 3eMeHTapHbIX
coObITil. Kitaccuueckoe onpejenenne BeposiTHOCTH. Asiredpa cOOBITHI: TEOPEMBbl O BEPOSTHOCTU CYMMBbI
COOBITH, MPOTHUBOMOJOXKHBIX COOBITUH, CyMMa BEpPOATHOCTEH HECOBMECTHBIX COOBITHH, 00pa3zyroIINX
MOJIHYI0 TIpynmy. AKCHOMAaTHYECKOe ompenesieHne BeposTHOCTH. (CTaTHUCTHUYECKOE OIpeseeHue
BEPOSATHOCTH. Y CIIOBHASI BEPOSITHOCTh. T€OpPEMBI O BEPOSTHOCTH IIPOU3BEICHUS 3aBUCUMBIX U HE3aBUCHUMBIX
coObIiTuil. [lonnas BeposTtHoCTh. [loBTOpHBIE UcTbITaHUSA. Popmyna beprymu. JlokanbHast U MHTErpanbHas
teopemsl MyaBpa-Jlamiaca. @opmyna [Iyaccona.

[lonsitne cnyyaiiHOM Benu4MHBL. JIUCKpeTHbIE U HENpPEpbIBHbIE CIydailHble BEIMYMHBI. 3aKOH
pacnpeseneHuss ciydailHol BenuuuHbl. DYHKUMS pachnpeieneHus, ee cBoiicTBa, rpaduk. IlimoTHOCT
pacrnpesiefieHuss HENpepbIBHOM  ciay4aiiHONW BeNWYMHBI (IUIOTHOCTH BeposATHOCTH). Dopmyna s
BEPOSATHOCTH NONAJAHUS HENPEPHIBHOM CIy4allHOM BEJIWYMHBI B JIAHHBIA MHTEPBaJ, BBIPAKECHHBIN 4Yepes
IUIOTHOCTh ~ BEPOSITHOCTH, T'€OMETpUUECKUid cMbici  (opmynbl. buHOMManbHOE  pacrpejesneHue,
pacnpenenenue Ilyaccona, paBHOMEpPHOE pacpeaesIeHue, HOPMaJIbHOE PACIIPEAEICHHUE, YKCIIOHEHIUAIBHOE
pacnpezeieHue.

Pa3nes 13. MaremaTn4eckas CTaTHCTHKA.

[Ipenmer Mmaremaruyeckoil craTUCTUKH. OCHOBHBIE 33/Jayd  MAaTEMaTUYECKOW  CTAaTUCTHUKH.
Bei6opounsiif  meton. Crarucrtuyeckoe omnucaHue. BpiOopku. ['mcrorpamMma W MOJMIOH — YacToOT.
Cratuctuueckas (doMIupuueckas) QyHKUus pacnpeneseHus. BblOOpouHble XapaKTEpUCTHUKH U UX
pacnpenenenusi. CocrositenbHble, 3(Q(EKTUBHBIE CMENICHHbIE W HECMEIIEHHbIE OLIEHKH I1apaMeTpoB.
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CraTucThdeckoe CpeaHee, CTAaTUCTHYSCKas ITUCIICPCUS W CTAaTHCTHYECKOE CpeIHEe KBAJIpaTUIHOE Kak
TOYCYHBIC OLCHKH HCU3BCCTHBLIX: MATCMATHUYCCKOI'O OXHAaHHA, AUCIICPCHUH, CPCAHETO KBAAPATHUYIHOIO
OTKJIOHCHUAI. I[OBepI/ITGJ'H)HBIe HHTCPBAJIbBI U UHTCPBAJILHBIC OLICHKU. I[OBCpI/ITeJ'IBHBIC OLICHKHN HEU3BECTHOU
BEPOATHOCTHU II0 OO0JIBIIINM BI)I60pKaM. I[OBepI/ITeJ'II)HaSI OIICHKa MAaTCMaTUYCCKOTIO OXHIAaHUA IIPpU
HEU3BECTHOU AUCIICPCHUH. I[OBepI/ITeJ'II)HaSI OLOCHKAa CpCAHEr0 KBAaAPATHYHOI'O0 OTKIOHCHHA. Tounsie
BBIOOpOUHBIE pacnpeneneHus: CtoroaeHta (t- pacmpenenenue), Oumepa-Cuenexopa (F-pacnpenenenue),
IMupcona (y*>-pacnpenenenue). [IpoBepka CTATHCTHYECKUX TUNOTE3. MaTeMaTHYeCKHe METOMBI MPOBEPKH
CTATUCTUYECKUX TUITOTE3. DIIEMEHTHI TCOPHUU KOPPECIALUHA.

4. O0beM yueOHOM THCHMILINHBI

Cemectp

Buja yueoHoii padoThl Beero 1 2 3 4

Yy P 3E Akan. 3E Akan. 3E Axka | 3E | Aka | 3E | Akan.

q, q, A4, A4, q,
Obwas Tpyroemrocts | o | c4g | 5 | 180 | 5 | 180 | 5 | 180 | > | 108
AHCHMILIHHEI
Rourakrnas pabora— |, 56\ 99y | 266 | 96 | 1,78 | 64 | 1,78 | 64 | 1,34 | 48
ay/INTOPHbIE 3aHATHSI:
Jlexuyn 3,56 128 1,33 48 0,89 32 10,89 | 32 | 0,45 16
{{_};;)KTI/I‘{CCKI/IG 3aHATHA 4 144 133 48 0.89 32 | 089 | 32 0,89 32
Camocrosirennnas 844 | 304 | 234 | 84 | 222 | 80 | 222 so | 66| €0
padora
KonTakTHas
CaMOCTOATEIbHAS 0,6 0.4 0 0 0,2
padora 8,44 2,34 2,22 2,22 1,66
CaMOCTOSITEIIFHOE
M3y4YeHUE Pa3/IeiioB 303.4 83,6 80 80 59,8
JTUCHUTIINHEI
Bua kouTpoJs —
. + +
3auer ¢ oleHKOM
Bua kouTpoJs — +
+
3auer
Bux rourposst - 2 72 1 |36 | 1 | 36
OK3aMeH
KonrakthHas pabota —
MIPOMEXKYTOUHAS 0.8 0.4 0.4
arTecTauus 2 1 1
IToaroroBka K 712 35.6 35.6
JK3aMCHY.
Buj urorosoro 3auer ¢ OKx3aMeH OK3aMeH 3auer
KOHTPOJIA: OLIEHK O
Cemectp

Buja yueOHoii padoThl Beero 1 2 3 4

atd P 3E Actp. 3E Actp. | 3E Act | 3E | Actp | 3E | Actp

q. q. p.4. M. . 9.

Obmas rpynoemkoets | 4o | 46 | 5 | 135 | 5 |135| 5 | 135 | 3 | B
AHCHHILINHBI
Konraxrnas padora — |, o0 | 2041 |, o 0y 05 | 78 | 480 1 78| 48,06 | 1,34 | 36,18
ay/INTOPHbIE 3aHATHS: 2 6
Jlexuyn 3,56 | 96,12 | 1,33 | 3591 | 0,89 24;’0 0,89 | 24,03 0,45 | 12,15
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[IpakTrueckue 3aHATHS 24,0
(I13)
CamocrosTeIbHaA 8,44 227.8
padora
KonTakTHas
CaMOCTOATEIbHAS 0,45 0,3 0 0 0,15
pabora 8,44 2,34 2,22 2,22 1,66
CaMoCTOSITEIIFHOE
227,4
M3y4YeHUE Pa3/eiioB 62,88
JIACLIMIITHHBI
Bua kouTpoJs —
3auert ¢ oneHKOI
Bua xonrpous — +
3auer
Bua kouTpoJs —
IOK3aMeH
KonrakthHas pabota —
MIPOMEXKYTOUHAS 0,6 0,3 0,3
arTecTaums 2 1 1
IToaroroBka K 534 26,7 26,7
JK3aMEHYy.
Buj urorosoro 3aver ¢ OKx3aMeH OK3aMeH 3au
KOHTPOJIAA: OLICHKOM er

0,89 | 24,03

4 108 1,33 | 3591 | 0,89 0,89 | 24,03

59,9 1,66 | 44,82

234 | 63,18 | 2,22 2,22 | 59,94

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Dusuka»

1. Heap qucuunIMHbI — TpHOOpETEHNE 00YIAIONTUMHUCS 3HAHUM TI0 OCHOBHBIM pasnenaM (pU3uKu u
YMEHUIO MPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCIUIUIMHAX.

2. B pe3ysabTare u3y4eHHs! AMCHUIJIMHBI 00yYAKOIIMIACH 10JI5KEeH:

Obnadams CIEYIONUMA KOMIIETECHIIUSMA U MHIUKATOPaMH X JTOCTHKCHHUS:

OIIK-2.4, OIIK-2.7, OIIK-2.11

3nams:

- (usnueckre OCHOBBI MEXaHWKH, (U3UKH KOJCOAHWM W BOJIH, DJICKTPUUECTBA W MarHeTH3Ma,
AEKTPOIMHAMHKHU, CTATUCTUICCKON (DPM3UKU U TEPMOIUHAMUKH, KBAHTOBOW (DU3UKH;

- cMBICT (PyHIAMEHTAIBHBIX (DU3NYECKUX 3aKOHOB, IMIPUHITUIIOB M MOCTYJIATOB; UX (OPMYIUPOBKU U
TPAHUIIBI IPUMEHUMOCTH;

- CBs3b IIMPOKOTO Kpyra (U3HYECKUX SIBJICHUU ¢ (QyHIaMEHTAIbHBIMU MPUHIMIIAMUA U 3aKOHAMU
(bM3UKH; OCHOBHBIE METO/IBI PEIICHUS 3a7a4 M0 ONMUCAHUIO (PU3UICCKUX SIBJICHUH;

- MeTobl 00pabOTKHU Pe3yIbTaTOB (PU3UUECKOTO SKCIIEPUMEHTA.

Ymemo:

-IIPUMEHSATh TEOPETUUECKHE 3HAHUS M SKCICPUMEHTAIBHBIC METOABl MCCIEAOBAHUS MPHU pPEUICHUN
npodecCHoHaNBHBIX 33/1a4;

-IIPOBOJIUTH PACUETHI, OCYIIECTBIISTH aHAIN3 U HA OCHOBE 3TOTO J€JIaTh 000CHOBAHHBIC BHIBO/IHI,

- aHAJM3HUPOBATH PE3yIbTAThl HAOIIOACHUN U YKCIIEPUMEHTOB C TPUMEHEHNEM OCHOBHBIX 3aKOHOB U
MPUHIUIOB (DU3UKHY;

- ONPENENATh XapakTep (U3MUECKUX MPOIIECCOB MO KOMIUIEKCY SKCIEPUMEHTATBHON HMH(OpMaIum
IIpH MOMOIIY T'paUKOB, TAOIUIL] U YPAaBHEHUI;

- MPEeACTaBIATh 00padOTAaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETUYCCKYI0 MH(POPMAIMIO B YCTHOW U
MMUCbMEHHOM (popMe, B TOM YHCIIE C UCIOJIH30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHM.

Braoemy:

- HaBbIKAMH pabOThI C IIHUPOKUM KPYToM (PU3HUECKUX TPUOOPOB U 000PYI0BaHUS;

- HaBbIKAMH 00OCHOBAaHMSI CBOUX CYXKJEHHUI U BbIOOpA METO1a UCCIIET0BAHUS.
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3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

Paszoen 1. Quzuueckue ocHOBbl MEXAHUKU.

1.1. Tlpenmer ¢usuku. Meroasl (U3HYECKOTO HCCICAOBAHUSA: OTBIT, THUIOTE3a, SKCIEPUMEHT,
teopust. Ilpenmer kunematuku. [lepemenienue, ckopocTs, yckopenue. KunemaTtuueckue XxapakTepUCTHKU
BpAIaTEIbHOTO JIBUKEHUS.

1.2. 3akonsl HploToHA. 3aKOH BCEMUPHOTO TATOTEHUS. 3aKOH BCEMUPHOTO TATOTEHUs. J[BHkeHue
TeJla MEPeMEHHOM Macchl. YpaBHeHUs: Memepckoro. @opmyna L{nonakoBCckoro.

1.3. Yopyruit u Heynpyruii ynapsl mapoB. MOMEHT MHEpLUN MaTepHaJIbHON TOUKU U TBEPJOrO Tela.

1.4. KunemaTtuka rapMmoHudeckux kojeOanuil. [uddepeHunanbHoe ypaBHEHHE T'apMOHHYECKUX
kosieOanuii. [loHsTHE O 3aTyXawIMX W BBIHYXKICHHBIX KoJsieOaHusAX. BomHOBoe nBmkeHune. BoiHbI
MIPOJIOJIbHBIE U MIOTIEPEYHBIE.

Pa3zoen 2. Monexynapnas ¢uzuxa u mepmoounamuxa.

2.1. DnemeHTBl TEpPMOJAMHAMUKM M (QU3NYECKOW KUHETHKH. MneanbHblii ra3. Pacnpenenenue
Bonbivmana u ero oOuiepusnyeckuit cmbicia. Peanbuslii ra3. Ypasuenue Ban-nep-Baanbca.

2.2. TepmommHamuueckuii meton B (usuke. PaBHOBecHbIe cocTosiHMS. Haudanma TepMoauHaMUKH.
[{ukspl. DHTpONHUS U €€ CTaTUCTUYECKOE TOJIKOBAaHHE.

2.3. SBnenue nepenoca. duddysus. 3akon duka. Ternonpooanocts. 3akoH Pypre. BHyTpeHHee
TpeHue (BI3KOCTh). 3akoH HproToHa.

Pazoen 3. Dnekmpocmamuka u nocmosHHbLL IeKMPULECKULL MOK.

3.1. 3akom Kymona. Teopema Octporpaackoro-I'aycca. Jumosnb.  Judnexktpuku B
AJIEKTPOCTATUYECKOM MOJIE.

Pazoen 4. Dnekmpomacnemusm.

4.1. 3akon Ammepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopena.

4.2. MarneTuku. DNeKTpoMarHuTHas HHAyKIus. YpaBHeHne Makcsena.

Paszoen 5. Onmuka.

5.1. UnTepdepentus BonH. Judpakus BonH. [lonspusaius BOJH.

5.2. TemuoBoe m3nmydenne. 3akoH Kupxroda. 'nnoresa [lnanka. KBantoBoe 00bsicHeHHE TETIIOBOTO
u3nydenus. dpdexr Komnrona.

5.3. Slnepnas mozaens aroma. [loctynater bopa. ATom Bogopoaa o bopy.

Pazoen 6. Dnemenmor keanmosou ghusuxu.

6.1. T'unote3a ne bpoitna. BonnoBoe ypaBHenue lllpeaunrepa niasi craMoHapHBIX COCTOSHUM.
Omnpitel LTepna-I'epnaxa.

6.2. Muorosnektponsabiii atoMm. Dddekt 3eemana. [Ipunnun [laynmu. KBaHTOBBIE cTaTHCTHYECKHE
pacnpenenenus boze-Ditamrelina u @epmu-upaka. ®ononsl. 3akonsl Jlebas n DitHIITEHHA.

4. O0beM yueOHOM THCHUTINHBI

Beero Cewmectp
Bu yae6HO# paboThI Ne 2 No 3
3E Akan. 3E Axan. 3E Axan.
. q, q.
OO1mas Tpya0eMKOCTh JUCHUILIMHBI 12 432 6 216 6 216

KonTakTHasi paboTra — ayIuTOpPHBIE
3aHSATHUSA:

B TOM 4HcJe B (popMe NpaKTHYECKOH
NMOATOTOBKU (npu Hanuuuu)

Jlexuu 1,3 48 0.4 16 0.9 32
B TOM 4ucie B popMe NpaKTUIECKOM
MTOJTOTOBKH (npu Hanuuuu)
[TpaxTnueckue 3anstus (113) 1,3 48 0,4 16 0,9 32
B TOM 4ucJie B popMe MpaKTUIEeCKOM
MTOJTOTOBKH (npu Hanuuuu)
Jlaboparopusie paboTs! (JIP) 0,9 32 0,4 16 0,4 16
B TOM 4ucie B popMe NpaKkTUIECKOM
MMOJTOTOBKH (npu Hanuuuu)

3,5 128 1,3 48 2,2 80
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CamocrosiTeJibHas padoTa 6,5 232 3,7 132 2,8 100
KoHTakTHas camocTosiTebHas padboTa 0.8 0.4 0.4
(AmmK uz VII ons 3au / 3au4 c oy.) ’ ’ ’
CaMoCTOATEIBHOE U3YUEHUE Pa3/IEIOB 6,5 3,7 2,8
TUCIUTIIUHEI (Ui Opyaue 8uobl 231,2 131,6 96,6
camocmosmenbHou pabomoi)
Buabl KOHTpOJIS:
Buo konmponn uz YII (3au / 3au c ou.)
Jk3ameH (eciu npedycmompen YII) 2 72 1 36 1 36
KoHTrakTHas paboTa — TpPOMEKYTOYHAS 0.4 0.4 0.4
arTecTanus 1 1 1
IToaroroBka K 3K3aMeHy. 35,6 35,6 35,6
Buja nToroBoro KOHTpoJIsi: JK3aMeH JK3aMeH
Beero CemecTtp
. Ne cemectpa Ne cemectpa
Bun yuebnoit paboTsl Actp Actp Actp
3E | 3E | 3E '
q, q. q.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 12 324 6 162 6 162

KonTakTHasi paboTa — ayIuTOpPHbIE
3aHATHA:

B TOM 4HcJe B (popMe NpaKTHYECKOH
NOATOTOBKU (npu Hanuuuu)

Jlexkun 1,3 36 0.4 12 0.9 24
B TOM 4ucie B popme NpaKkTUYeCcKou
MTOJTOTOBKH (npu Hanuuuu)
[TpakTnueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
B TOM 4ucie B popMe NpaKTUIECKOM
MTOJTOTOBKH (npu Hanuuuu)

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

Jlaboparopubie padoTs! (JIP) 0,9 24 0,4 12 0,4 12
B TOM 4HCIIE B popMe MPaKTUICCKOM

MIOJTOTOBKH (npu Hanuuuu) ) ) ) ) ) )
CamocrosiTe/ibHAs padoTa 6,5 174 3,7 99 2,8 75
KonTakTHas camocTosTenpHas padoTa 0.6 0.3 0.3
(AmmK uz VII ons 3au / 3au c oy.) ’ ’ ’
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 6,5 3,7 2,8
TUCIUTIIUHEI (Ui Opyaue 8uobl 173,4 98,7 74,7
camocmosamenbHou pabomoi)

Buabl KOHTpOJIA:

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

Jk3aMeH (ecau npedycmompen YII) 2 54 1 27 1 27
KoHnTrakTHas paboTa — TpPOMEKYTOYHAsS 0.6 0.3 0.3
arrecTanus 2 1 1
[ToaroroBka K 3K3aMeHy. 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTaNUA padoyeil MPOrpaMmMbl MOAYJIsI
«BBenenne B HHPOPMALMOHHbIE TEXHOJIOT M)

1. Heas M™Moayast — O3HAKOMJIEHHME CTYACHTOB C TEOPETHYECKUMH, NPAKTUYECKUMH U
METO/I0JIOTMYECKUMU OCHOBAaMHM COBPEMEHHBIX MH(OPMAIMOHHBIX CUCTEM. B pamkax u3yueHus Moayns y
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CTYACHTOB (OPMUPYIOTCS TEOPETHUUECKUE 3HAHUSI M MPAKTUYECKHE HABBIKM [0 HHCTPYMEHTaJIbHBIM
CpeacTBaM IMporpaMMHOro obecrneueHus. CTyIEHThl H3y4alOT HAa MPAKTUKE BUIbl MH(GOPMAIUMOHHBIX
TEXHOJIOTUH.

3agaum MoayJsl — NpUOOpeTeHHe CTYJEHTaMH MPOYHBIX TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX
HaBBIKOB B 001aCTU MH(OPMALIMOHHBIX TEXHOJIOTHU.

2. B pe3ysabTare u3y4eHUs: MOXYJIS 00y4YAIOIIUIICH TOJIKEH

Obnadams CIeyONUMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX TIOCTHKEHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.11; OIIK-5.5; OIIK-6.1;
OIIK-6.2; OIIK-6.3

B pe3ynbraTe ocBO€HUS MOyl CTYJEHT JIOJIKEH:
3uamo:

— TpolecChl, METOJAbl IOHWCKa, cOopa, XpaHeHUs, 0OpabOTKM, MPEICTABIICHUS, PACHPOCTPaHEHUs
uHpopMallUd M CHOCOObI OCYIIECTBJIEHUS TAaKUX IPOLIECCOB U METOJ0B (MH(POpPMAIOHHBIE
TEXHOJIOTUN)

— COBPEMEHHbIE MHCTPYMEHTAJIbHBIE CPE/Ibl, IPOrPAMMHO-TEXHUYECKHE IIIaTGOPMbI U IPOrpaMMHbIE
CpeICTBa, B TOM YHCJIE OTEYECTBEHHOIO IPOM3BOJICTBA, MCIIOJb3YEeMble Ul pEIIeHUs 3ajad
podeccuoHaIbHOM 1eATENbHOCTH, U MPUHIUIBI UX PAOOTHI.

Ymemu:

— BbpIOMpaTh M HCHOJB30BaThb  COBPEMEHHbIE  MHPOPMAIMOHHO-KOMMYHHKAI[MOHHBIE U
UHTEJJIEKTYaJIbHbIE  TEXHOJOIMH,  UHCTPYMEHTAJbHBIE  CPEIbl,  IPOTPAMMHO-TEXHUYECKUE
m1aTGopMbl U MPOrpaMMHbIE CPEJCTBA, B TOM YHUCIIE OTE€UECTBEHHOTO MPOU3BOJICTBA, /ISl PELICHUS
3a/1a4 TPoPECCHOHAIIBHON e TEIHHOCTH

— aHaJM3HpOBaTh MNpoQeccUOHANbHbIE 3a/Jayd, BbIOMpPAaTh M HCHOJB30BaTh noaxonsmue WT-
TEXHOJIOTUHU.

Braoemy:

— HaBBIKaMU padoThI ¢ aexauumu B ocHoBe U T-pemenuit nanHbIMu

— HaBBIKAMU IPUMEHEHUSI COBPEMEHHBIX HH()OPMALMOHHO-KOMMYHUKALMOHHBIX U UHTEIJIEKTYaIbHBIX
TEXHOJIOTUH, WHCTPYMEHTAJbHBIX CPEACTB, B TOM YHCJIE OTEUECTBEHHOTO IPOU3BOJICTBA, JUIS
pelieHus 3a1a4 NpopecCUOHaNbHON A€ATEIbHOCTH.

3. Kparkoe cogepxanue MOIyJIst

1 cemecTp — OcHOBBI MHPOPMAILMOHHBIX TEXHOJIOT Uil
Paspnen 1. Beegenue B uHGOpManuoOHHbIE TEXHOJIOTMH.

1.1. Crpykrypa oOmepalMOHHBIX CHCTEM, IaKeThl MNPHUKIAIHBIX MporpamMm, Microsoft Office.
Knaccudukanus nporpammubix cpenctB. CuctemMHOoe W TpHKIaAHOE mporpammHoe obecrieuenue [1K.
0630p onepanuonnbix cucreM (OC). Ipunuunel coznanus u cocraB OC: sapo, uHTepdeiic, apaiiBepsl.
Kpartkas xapakrepuctuka WINDOWS, moaynesubiii npunnun noctpoenus. Cpega WINDOWS: okna, ux
AJIEMEHTHI, pab0Ta B MHOTOOKOHHOM PEXKUME.

1.2. TekcroBeiii penakrop WORD, penakTopsl MaTeMaTHUYECKUX M XUMHYECKUX (QOpMYII.
Bo3moxHOcTH co3manus 3neKkTpoHHbIX npe3eHtanuil (Power point). Co3naHue TOKyMEHTOB pPa3IMYHBIX
dbopm (craHmapTHeIX W HecTaHmapTHbIX). Co3maHWe W PEJaKTUPOBAHUE TEKCTOBBIX JOKYMEHTOB C
MaTeMaTUYECKUMH U XUMHUYECKUMHU (popMyliaMu.

1.3. Tabmuunsiii nporieccop EXCEL: 0630p, Tumsl u aapecanus syeek, popmar siueek, BCTPOCHHbIE
¢byukuun, popmaruposanue tTadnuu. EXCEL: Bo3MoxHOCTH TaOIMYHOTO peAaKTOpa U UCIOJIb30BAHUE €r0
Ui pelieHns nHGOPMaLMOHHBIX U HHKEHEPHBIX 3a1a4. [locTpoenue rpaukoB U Auarpamm.

1.4. EXCEL. Onepaunn ¢ maccuBamu. Pa3zpaboTka M peanuszanusi MPOCTEHIIMX aIrOPUTMOB C
WCIIOJIb30BAaHUEM BO3MOXKHOCTEHM pemakTopa (HaX0XKJICHHE MaKCHMAJbHOTO (MUHHMAJIBHOTO) JJIEMEHTa
BEKTOpa W MATpHUIbl, HAXOXKJIEHHE CYMMBbI 3JI€MEHTOB BEKTOpa M MAaTpPHUILIbl, BBIYHUCICHHE MaTPUUYHBIX
BbIpaKeHUI). PelleHne BBIYMCIUTENBHBIX 33Jad ¢ Hcnojb3oBaHueMm Tabmuu. Pemenue CIIAY c
HCI0JIb30BaHUEM 00OpaTHON MaTpPHUILBI.
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1.5. EXCEL Ilocrtpoenue rpadpuxkoB u auarpamm. Pacuer (QyHKUIHMOHANbHBIX 3aBUCUMOCTEH H
MIOCTPOEHHUE Tpaduueckux n300pakeHuil ¢ ucnosib3oBanueMm cranfapTHeix ¢yHkiuilt EXCEL u macrepa
¢yukuuil. [TocTpoenne noBepxHOCTEN ¢ MCHOIB30BaHWEM MacTepa auarpamm. [locTpoenue auHMi TpeHaa.

Pa3pnen 2. Anropurmbl ¥ 0OCHOBBI IporpaMMupoBanus Ha si3bike MATLAB.

2.1. Anroputmsl, THnbl airopuTmoB. [lonsTtue anroputmMa u ero cpoictBa. CriocoObl 3amucu
QIrOpUTMOB. MOJYIBHBI NPHUHLIMI IIOCTPOCHHS aITOPUTMOB M IporpamMM. Ilaker KoOMIbIOTEpHOM
matematuku MATLAB. XapakTepuCTHKU $3bIKOB IMPOrpaMMHMPOBAHMS. ODBOJIOIMS M KiIaccUUKaLUs
SI3BIKOB IPOrpaMMHUPOBAHMUS, UMIIEPATUBHBIE, (GyHKIIMOHAJIbHBIE, JIOTUYECKHE, 00BEKTHO-
OpUEHTUpPOBaHHbIEC, UX KOMOuHanuu. [loHSATHUS TpaHCIAIMN, KOMOWISLUYA, UHTEPIPETAUN, UX Pa3InyUs.
SI3bIKM TpOrpaMMUPOBaHUSI BBICOKOTO YpoBHs. CTpYKTypHOE IIpOrpaMMUpOBaHKe, ero ocodeHHoctu. O63o0p
MaKeTOB KOMIIbIOTEpHOU MateMaTtuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHbIE CTPYKTYpbl U HPHHILMIIBI CTPYKTYPHOTO MHPOTpPaMMHUPOBAHUS,
wuiocTpanus. bazoBble anropuTMHUYecKHe KOHCTPYKUUHU (ClieZJOBaHHE, BETBJIEHHUE, IMOBTOPEHHUE), HX
peanuzanun. Onepatopsl si3bpika nporpammupoBanuss MATLAB. OcHoBable pemarenu (solvers) MATLAB
JUIS peaju3aluy BBIYMCIUTENIbHBIX aNropuTMoB. bubnuoreka crannaptHeix ¢yHkuui size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. [loctpoenue rpagukoB (GyHKIMK OJHON U JBYX nepeMeHHbIX. Mcnonb3oBanue QpyHkuuii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmienue rpapukoB (3aroJIOBKH, IMOJIUCH TIO
OCSIM H TIp.).

2.4. Omepanuu HajJg MaccHMBaMH: BEKTOpaMM UM MaTpHUIlAMH - CIIO)KEHHME, YMHOKEHUE,
TpaHCIIOHUPOBaHUE, oOpallieHre (1nv), BEIUKMCIEHUE HOPMBI (norm), panra (rank) u onmpenenurtesns MaTpULIbL
(det). AnropuTMbl HAXOXJIEHUS MAKCHMaJbHOTO, MHHHMMAJIBHOTO »JJIEMEHTAa B MAacCUBE, aJITOPUTMBbI
COPTHPOBKH M UX peanuzarus (Hanpumep, Selection Sort).

Paspnen 3. Yucaenubie Meroasbl. Peanusanus npocreifmmx aaroputmos B cpeage MATLAB.

3.1. UwucneHHple METOJbI, XapaKTEPUCTHKA M HMX OCOOCHHOCTH, IMOHSITHE CXOJUMOCTH METOJa.
DneMeHTbl TEOPHH MOTPEIIHOCTEeH, KiaccupuKalus MOrPeIIHOCTe, abCOoNIOTHAasE U OTHOCUTENbHas
MOTPEIIHOCTh, MOHATHE (QYHKUMKM HOpPMBbI. BBeneHue B CTaTUCTHKY. AJTOPUTMBI JUIsl CTATUCTUYECKOM
0o0paboTku HHQOpMAMKU (BBIUMCICHUE TOYEUHBIX W HMHTEPBAJIBHBIX OIEHOK pPE3yIbTaTOB H3MEpsIeMOM
BenuuuHbl), ux peanmsanuu B [IKM MATLAB. Ucnons3oBanue ¢yHkimi min, max, median, var, polyfit,
polyval.

3.2. [lpubnmmxenue Qynkuuid. MaTepnonsuus MHorowieHamu. Kycounas unrepnossuus (cruiaiin).
Onenka norpemnoctd. @ynkunun MATLAB g pabotel ¢ mHorowienamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Boruncnenue onpeaesieHHbIX UHTErpajoB, alfOPUTMbBI METO/I0B MPSMOYIOJbHUKOB, Tpaneuui 1
CuMIicoHa, OlLIEHKa MOrPEIIHOCTH METOoA0B. Peanmn3zanus aaropuTMOB UYHCIEHHBIX METOJOB BBIUMCIICHHUS
onpezeNeHHbIX UHTEerpaioB B cpene MATLAB, npuMeHneHne cTanaapTHbIX QyHKIUH trapz, quad, integral.

3.4. UccnenoBanue QyHKUMHM OJHOW mepeMeHHOW. Pemenue HenuHeiiHoro ypaBHeHus f(x)=0.
Otnenenne KopHEil. AJITOpUTMBI YTOUYHEHHUS KOpPHS (METOJ NOJIOBUHHOTro jAeneHusi, HproToHa, mpocrtoit
utepanun). CpaBHUTENbHBIE XapakTepucTuku. Peanmusamust anroputmoB B cpene MATLAB mo 6iok-
CXeMaM U C HCIOJIb30BaHUEM peliareseil roots, fzero.

3.5. UccnenoBanue ¢pyHkiuu ogHoi nepemeHHoi. Ilouck skcrpemyma dynkuun BoraucnurenbHbie
QITOPUTMBl HAXOXKJCHHS JIOKAJIbHBIX U TJOOAIbHBIX 3KCTPEMYMOB (METOJ JI€JIEHUsS OTpe3Ka IOoIoJjam,
METO/] 30JIOTOTO CEUCHHUsI), X pealn3aluu Mo OJOK- cXeMaM W C HCIOJb30BaHHeM pematens fminbnd B
cpene MATLAB.

Paznen 4. KomnblorepHabie ceTu. ba3bl JaHHBIX.

4.1. KoMnbloTepHbI€ CETH: TOMOJIOIMM CETeH, MX XapaKTepucTUKU. Tomosiornu cereil: 3Be3/Haf,
LIMHHAs, KosblieBass. CeTH 3aKpbITOro THUMA: JIOKAJbHbIE U PACIpPE/ICICHHbIE CETH, KOPIOPATUBHBIE CETH.
[IporpaMMHO-TEXHMUECKOE OO€EcIeUeHne: ajapecalus, ONepallMoOHHAas CHUCTeMa, aJanTephl, JpaiBepsl,
IIPOTOKOJIbI (0COObIE SA3BIKHM, Ha KOTOPBIX OOMEHHBAIOTCS MH(pOpMalueld KOMIbIOTEPHl B CETU, HAIPUMED,
TCP, TCP/IP, UDP).
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4.2. I'nmobanpubie cetn pasznuyHoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bosmoxnoctu cetu MurepHer, Cucrema TenekoH(epeHIuil. OnekrpoHHass modyrta. JlocTym K
nH(popMalMOHHBIM  pecypcaMm. 3amura uHpopmauuu. IloHaTne 0e€30MacHOCTH  KOMIBbIOTEPHOI
uH(pOpMaLlUU: HAJEKHOCTh KOMIIBIOTEPA, COXPAHHOCTb JIAHHBIX, 3allUTa OT BHECEHMUS] H3MEHEHH
HEYNOJHOMOYEeHHbIMM 50 JMIamMu, COXpaHEHUE TaWHbl INEPENUCKH B JIEKTPOHHOM CE€TH AJTOpPUTMBI
3aIUThl UH(pOPMALMU: METO/IbI 3aIUThI, KOMIIBIOTEPHBIE BUPYCHl U 00pbOa ¢ HUMHU. MeTobl peanu3aiuu
3alUThl HHQOPMALIMU: TPOrPaMMHBIE, allapaTHble, OpraHU3alMOHHBIE.

4.3. Undopmanmonnsie cucteMbl. CucreMsl ynpapieHus OaHkamMu U 0a3amu JaHHBIX. PensuumonHas
Mozenb naHHbIX. CTpyKTypa 3ammcu, MeToAbl focTyna K uHpopmauuu. OOMEH NaHHBIMU C JPYTUMH
npuwioxeHusiMu WINDOWS: TekcTOBBIMU pelakTOpaMHy U 3JIEKTPOHHBIMU TaOIHUIIAMH.

4.4. Pensunonnast 6a3a naHHbix ACCESS. I'maBHOe OKHO, MEHIO KOMaHJ, IaHelb HHCTPYMEHTOB.
Coznanue u OTKpbITHE Oa3bl AaHHBIX. BBOJA M penakTUpOBaHME JAHHBIX B PEKUME TaONULBl U PEXKHUME
KOHCTpyKTOpa. PopMHUpOBaHKE 3aIIPOCOB. 3allpoChl IPOCTbIE€ U MHOTOTA0JINYHbBIE, 3alIPOCHl C YCIOBHUIMMU.
Coznanne otueToB U GpopM. TexHosmorus peanusanuu npocreimux 3anad cpeactsamu CYBJ[ ACCESS.

2 cemectp — [IpopuabHoe mporpaMmHoe obecnedeHne 115 penieHus 3a1a4 npogeccuoHaIbHOI
AeSATETbHOCTH

Paszpen 5. IIKM Python u oco0eHHOCTH ero peajM3anuy AJIsl PelICHUs] PacyeTHBIX 32124 B XMMHH U
XMMHMYeCKOH TeXHOJIOTHH.

5.1. OOBeKTHO-OPHEHTHUPOBAHHBIN f3bIK MporpammupoBanus Python: o00630p. OcobeHHocTH WU
CBOWCTBA 00BEKTHO-OpUeHTHpOBaHHOTO mporpammupoBanus (OOIl). Co3ganue W HUCMOIB30BAHHUE
muctpubytuBa Anaconda. Uudpactpykrypsl Spyder, Jupiter, crpykrypa s3bika. OCHOBHBIE CTPYKTYpPBI
JTAHHBIX (CIMCOK KOPTEX, OOBEKTHI) U ONepanuu Hajg HUMHU. AITopuTMbl. OCHOBHbBIE AITOPUTMUYECKHE
KOHCTPYKLUU (ClieZJloBaHKEe, BETBICHHUE, LIMKJIIbI) U UX peanu3anus B Python.

5.2. Brenenue B mporpaMMmupoBanue Ha si3pike Python. CtpykTypa nporpamMmsl, OTCTYIIbI, MOIYJIH,
omneparopel, (PyHKIMH (MMEHOBAaHHbIE W AHOHHMHBIC), ocoOeHHOCTH. CTaHIapTHBIE W HECTaHAAPTHBIC
¢byakuun Python (o6mero HazHaueHus, MaTeMaTHdecKue, 00padoTKa CTPOK, BBOJ/BBIBO).

5.3. Pa3zpaboTka aJiropuTMOB, IPOrpaMMHpPOBaHKE U OTIaAKa nporpamm Ha Python (B cpene Spyder).
VYnpasinsromue koHCTpykiuH if, for, while.

5.4 0O030p mnpeIMEeTHO-OPUECHTUPOBAHHON OubmuoTekn wMomyne Python nmns nHayuneix u
MHXEHEepHbIX BbluMciieHud SciPy (Moaynu scipy v numpy, a Takxke matplotlib), cpasuenne ¢ MATLAB.
OcHoBHasl cTpykTypa AaHHbIX NumPy Juisi BEKTOPHBIX M MaTpUYHBIX BblunciaeHud ndarray. OcoOeHHOCTH
BBINIOJIHEHUS] JIEUCTBUN HaJ MaTpuuaMu (CJIOKEHUE, BBIYMTAHHME, YMHOXKEHHE, OOpallleHHE) Ha SI3bIKE
Python. Mnpopmarnimonnsie MarpuuHble (yHKUMM (HOpMa, onpeaenuTenb, paHr). Meronsl ndarray — T,
copy, shape, size, ndim u z1p., HHAEKCUPOBaHUE, MATPUYHOE MPOU3BEACHNUE U (QYHKIMHM MOAYIA numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Iocrpoenue rpadukoB B Python ¢ ucnonb3oBanuem moxayns matplotlib. @yHkunun momyns
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. VYcraHoBka mmapamMeTpoB H
AHHOTUPOBAaHME rPaUKOB.

Pa3znen 6. Mertoapl BbhluMcIUTeIbHOH MaTeMaTHKH. OCHOBHbIE 3Tambl peumieHusi 3agady Ha JBM.
Pemenue cucrem JinHelHbIX ajireopandeckux ypapuenuii (CJIAY).

6.1. IlpsMble U UTEpallMOHHbIE YHMCIEHHBIE METOJbl. DJIEMEHTbl TeOpuH mnorpemHocteil. [lonsTue
HOpMbI. OCcOOEHHOCTH MalIMHHOM apudMeTuku (KpaTkuil moBTOp). OCOOEHHOCTH BBINOJHEHUS JI€HCTBUIL
HaJ MaTpuuamH (CIOXEHUE, BHIUYMTAHUE, YMHOXKEHUE, oOpaiieHue) Ha s3pike Python, nndopmanmonunsie
MaTpUuHble PYHKIUU (HOpMa, OIIPECIIUTENb, PAHT).

6.2. Pemenue cucrem nuHeWHbIX anredpamdeckux ypaBHeHuil (CJIAY). IlocranoBka 3amaum.
[Torpemnoctu. Metoapl ¢ UCHOIb30BaHUEM OOPATHOM MAaTPULIbI M METOJ MHPOCTBIX HTepanuil. Pemenue
CJIAY B Python c ucnonb3oBanuem moyieit numpy.linalg u scipy.linalg. u ¢pynkuuii det, rank, inv, cond,
norm, solve.

6.3. O630p metonoB pemenuss CJIAY. BprumcnurenbHas yCTOWYHMBOCTH, CXOAMMOCTH METOJIOB.
OO0ycCOBIEHHOCTb CUCTEMBI JTMHEHHBIX anredpanyeckux ypaBHeHui (CJIAY) u uncino 00ycnoBIEHHOCTH.
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Paznen 7. OOpaGorka pe3yjbTaToB H3MepeHUusi o0AHOW BeanuuHbl. [Ipubanikenne QyHKIUM
MHOIO4JICHAMHM € OJHOW He3aBHMCUMON mepeMeHHOH. Pemenue cucTeM HeJIMHEHHBIX YpPaBHEHUM
(CHY) 4HC/1eHHBIMH METOIaMH.

7.1. OOpalOoTKa 3KCIEpUMEHTAIbHBIX JaHHbIX. TOueYHbIE M HHTEpBaJIbHbIE OLIEHKU. DYHKIMU
Python. Onpenenenne kpurepust CTbIOJEHTA.

7.2. Tlpubnwxenue GyHKIMNA. MeToAbl WHTEPHOJAINHA 3aBUCHMOCTEH C OJHON HE3aBUCHUMOU
nepeMeHHou. HTepnonsiumuonHbiil MHOrowieH Jlarpanka, peanuzanus B Python.

7.3. Ilpubnwxenne QyHKIMA. METOIbI anmpoKCUMAIMU 3aBHCHUMOCTEH C OJHOM HE3aBUCUMOU
nepemMeHHod. Meton HaumMmenbmnx kBaapatoB (MHK). HWcnonwszoBanue ¢ynknuii Python mns
annpokcumanuu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq linear.

7.4.. AnroputMmbl MeToaa TpocTol uteparmu u mMeroga Heiotona - Padcona mis pemenns CHY.
CKOpOCTh CXOUMOCTH, OLIEHKHU MorpemHocTy. Peanusanus meronos B Python.

7.5. MeTroauka UCTIONb30BaHUs peliaTeseil B Moayse scipy.optimize, GpyHKIuM root_scalar, root.

Pa3nen 8. Pemienne 3aqa4 MHOroMepHO#l ONTHUMHU3ALMH YMCIEHHBIMU MeTOAaMHU. AHAJIU3 U pellleHue
auddepeHNATbHBIX YPABHEHUI YHCJIEHHBIMH METOAAMU.

8.1. Knaccudukanus 3amad ¥ METOAOB ONTUMHU3aLUMU. MeToJx rpaJueHTHOro cmycka. Merton
nedhopMupyeMoro MHOrorpanHuka. Peanuzamus metomnoB B Python.

8.2. Berpoennsie Metonbl SciPy. Boibop pemiarenst B Moayie scipy.optimize BerpoeHHble MeTO/1bI
SciPy, ¢pynkiuu minimize scalar, minimize.

8.3. Anroput™Mbl METOJOB pelieHus auddepeHnnanbHblX ypaBHeHH. Mertonpl Jinepa u ero
Moaudukanuu. Peanusauus meronoB B Python. BriGop pemarenst B moayne scipy.integrate, (yHKUMH
solve ivp, solve bvp.

4. O6beM Moy M BUABI YUeOHOIi paboThI

Cemectp
Bcero
Bun yqeOHoii paboThI 1 cemectp 2 cemecTp
3F, Axan,. 3E Axag. 3E Axas.
4. q, q,
O01mas Tpya10eMKOCTb MOXYJISt 6 216 4 144 2 72

KonTakTHasi paboTra — ayIuTOpPHBIE
3aHATHSA:

6 mom uucne 6 gpopme
HPAKMU4ecKol n0020MmoGKu

3,78 | 136 2,36 85 1,42 51

1 36 0,50 18 0,50 18

Jlexmm (JI) 0,47 17 0,47 17 - -

[TpaxTnueckue 3anstus (113) 1,42 51 0,94 34 0,47 17
8 MoM Hucie 8 hopme NPAKMUHECKOLL 0.50 /8 0.25 9 0.25 9
1n0020MOBKU

Jlaboparopusie padboTs! (JIP) 1,89 68 0,94 34 0,94 34
8 MoM Hucie 8 hopme NPAKMUHECKOLL 0.50 /8 0.25 9 0.25 9
1n0020MOBKU

CamocrositesabHas padora (CP) 1,22 44 0,64 23 0,58 21

CaMOCTOATENbHOE U3YUEHHUE Pa3/IeIoB
MOIYJid, B TOM YHCJIC IIOATOTOBKA K
MPAKTUYCCKUM 3aHATUAM,
nabopaTOpHBIM paboTaM, MOATOTOBKA
K TEKYIIEMY KOHTPOJIIO, IPYTUE BUIBI
CaMOCTOSITEIbHON pabOoThI

1,21 | 43,8 0,64 23 0,57 | 20,8

Konrakthas camocrositensHas padora | 0,01 0,2 - - 0,01 0,2
Buabl KOHTpOJIS

3auer - - + +
OK3aMeH + + - -
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KonraktHas padoTta - mpoMexyToyHas 0.4 0.4 )
aTTeCTalus 1 ’ 1 ’ i
CaMOCTOSTENHHO U3YUYEHUE Pa3AeiioB 35.6 35.6 i
MOYJIS
Buja nToroBoro KOHTpoJIs: JK3aMeH 3auer
Beero CemecTtp
B yue6HOi paGoTI 1 cemectp 2 ceMecTp
3E AcTtp. 3E AcTtp. 3E AcTtp.
q. q. q.

O01as TpyA10eMKOCTb MOXYJISI 6 162 4 108 2 54

KonTakTHasi paboTa — ayIuTOpPHBIE
3aHATHSA:

6 mom uucne é gpopme
NPAKMu4ecKol n0020moeKu

3,78 | 102 2,36 | 63,75 | 1,42 | 38,25

1 27 0,50 13,5 0,50 | 13,5

Jlextmm (JI) 0,47 | 12,75 0,47 12,75 - -
[Tpaxtuueckue 3ausarus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
8 MoM Hucie 8 hopme NPAKMu4eckou 050 | 135 0.25 675 0.25 675
no020mosKu

Jlaboparopusie pabots! (JIP) 1,89 51 0,94 25,5 0,94 | 25,5
8 MOM Hucie 8 hopme NPAKMUHECKOLL 050 | 135 0.25 675 0.25 675
no0020mosKuU

CamocrositesabHas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75

CamMocTosATenpHOE N3yUeHUE Pa3IeIoB
MOJTyJIsl, B TOM YHCJIE TOATOTOBKA K
MPAKTUYICCKUM 3aHATHSM,
abopaTOpPHBIM padoTaM, MOJATOTOBKA
K TEKYIIEeMY KOHTPOJIO, IPYTHE BUJIbI
CaMOCTOSITEIbHON pabOThI
KonrakTHas camocrositensHas padora | 0,01 0,15 - - 0,01 0,15
Buabl KOHTpOJIs
3auyer - - + +
JK3aMeH + + - -
KonrtakTHas paboTa - mpoMexyTodHas 0.3 0.3 i
arTecTanus ’ ’

CaMOoCTOATENTFHO U3YUECHUE PA3ICTIOB
MOTyJIst

Buja nToroBoro KOHTpoJIs: JK3aMeH 3auer

1,21 | 32,85 | 0,64 | 17,25 | 0,57 15,6

26,7 26,7 -

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IIpo0JieMbl yCTOHYHUBOIO Pa3BUTHS»

1 Heap aucuMmimHbl — cPoOpMUpPOBATH y CTYACHTOB IEJIOCTHYIO KapTHUHY MHpa Ha OCHOBE
KOHUEMIHNHU YCTOMYUBOIO Pa3BUTHS, MO3HAKOMUTH CTYAEHTOB C LUEIAMH YCTOMYUBOTO PA3BUTHSA, IOHATUIMH
YCTOMYMBOCTH W HEYCTOMYMBOCTU JMHAMUYECKHX CHUCTEM B OKPYXAIOUIEM MHPE; pecypcax U pa3BUTHH,
AHTPOIIOT€HHOM BO3JCHCTBUU HA OKPYXKAIOLIYIO CPELy, YIIPABICHUH Kau€CTBOM OKPYKAIOLIEH CpeIbl.

2 B pe3yabTaTe u3y4yeHus JUCHUNIMHBI 00YYAIONIUICS 10JIKEH::

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

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

Buame:

— OCHOBHBI€ OINPEJICTCHUS U TPUHIUIBI KOHIEMIINY YCTOUYUBOTO Pa3BUTHS;

— OCHOBHBIC XapaKTEPUCTUKH OHMOTHYECKUX, aOMOTHMYECKMX U aHTPOTOTE€HHBIX (DAKTOPOB,
OKAa3bIBAIOIIMX BIMSIHUE HA KUBbIE OPraHU3MbI, BKIIFOYAs YEJIOBEKA;
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— OCHOBHBIE CYIIECTBYIOIINUE MPOOIEMbI, BOSHUKAIOIINE TIPU B3aMMOICHCTBIUNA SKOHOMHKH, OOIIIECTBA 1
OKpYKarollen Cpeibl;

— COBPEMEHHBIC CHUCTEMBl HHICKCOB W HWHAMKATOPOB YCTOMYMBOTO PAa3BUTHA, MX OCOOCHHOCTH U
HEIOCTATKU;

Ymems:

— JIeNiaTh CHCTEMHBIM aHAM3 CYIICCTBYIOUIUX 3KOJIOTO-COIMATBHBIX, COIHMAIBHO-IPKOHOMUYECKUX H
9KOJIOTO-?KOHOMHYECKHUX MPOOIIEeM;

— HaXOJUTh HamOOJIee pallMOHATLHBIN BapUAHT PEIICHUS MOCTABJICHHBIX 33/1a4 ¢ YYETOM KOHGIMKTA B
MOTPEOHOCTAX YEIOBEKA M OTPAHUYCHHSIX OKPYKAIOIICH CPEeIbI;

Braoemw:

— HaBBIKaMH TI0JIb30BaHUsI COBPEMEHHOM JINTEpaTypoil B 001aCTH YCTOMYHBOTO PA3BUTHSI M KOJIOTHH,

— YMEHHEM aHaJM3UpPOBATh HOBBIE TEOPETUYECKHUE U TMPAKTUYECKHE TMPOrpaMMbl M IPOEKTHI,
HaIpaBJICHHbIE Ha JTOCTHIKEHHUE 1eJIeH YCTOWYMBOTO Pa3BUTHS;
— IpHEeMaMU MPUHATHS PEIICHUN MO yperyaupoBaHUI0 KOH(DIMKTHBIX CHUTyalluid B O0OJACTH YCTOWYHBOTO
Pa3BUTHS U UCIIOJIH30BAHUS PECYPCOB.

3 Kparkoe coaepxxanue TUCUUIIMHBI
Beeoenue
Lenu, 3amaun u mpenMer Kypca. Mecto Kypca B cHCTEME XMMHYECKOrOo OOpa3oBaHMs. DKOJOIHUECKOe
oOpa3oBaHue 1 00pa3oBaHue JJIsl YCTOMUNBOIO Pa3BUTHSL.
Pazoen 1. Ocnoeuvte nonamusn Kypca. Oouiecmeo u oOKpyxcarouyasn cpeoa
Poct u pa3ButHe. YCTONYMBOCTD U HEYCTOMYMBOCTh IMHAMUYECKUX cUCTeM. buocdepa kak quHamuueckast
cucrema. Yenoek: Ouonormyeckuii Buja u umBwinizauus. CucTeMbl MOJAEPKAHUS KU3HU U CHCTEMBI
nojJiep>kanus LuBUiIu3anuu. HaceneHue, NpoW3BOACTBO, COCTOSIHME OKpykaromed cpenpl. [lonstue
YCTOMYMBOTO pa3BUTHSA. PuMckuii xiryd u rmiobanbHas mnpobiemaruka. HeoOXoamMocTh B yCTOWYHMBOM
pasButun. CoaeprkaHue U HBOJIIOLIUS [TPEICTABICHUH 00111ecTBa 00 YCTOMUNBOM Pa3BUTHH.
Paszoen 2. Buocghepa, ee 360on10uun u ycmouuugocms. Ikocucmemot 3emau u ycmou4ueocms
OcHoBHble cBeneHusi o 1iaHete 3emusi. CtpoeHwe u coctaB atmocdepsl. MupoBoit okean. Jlutocdepa.
buoTtnueckas u abuoTnueckas cocTaBisitolie Ouocdeprl: OCHOBHbIE XapaKTepUCTUKH. 1loToku sHEepruu B
cucreme CoJHie-3emisl.
OcHoBHble MOHATUS 3Kojoruu. CucremMbl NOJUIEpKaHUsT KU3HU Ha 3emie: oOmwuil o030p. Ilonstue
skocucTeMbl. CTPYKTypa U COCTaBIISIIOIIME dKOCUCTEM. Buabl, nomynsuuu, coobmecrsa. Bzaumoneiictue
BUJIOB B 3KocHcTeMax. OCHOBHBIE TUIIbI SKOCUCTEM.
[ToToku sHepruu M BellecTBa B 3KocucTeMax. Tpoduueckue nenu. MeTabonu3M U 3JIEMEHTHBIA COCTaB
XKUBOU 1 HEXUBOM Marepuu. OCHOBHbIE OMOT€OXUMUYECKUE UKl (KPYroBOpOTHI BemiecTB). LluknmnunocTs
MPOIIECCOB B Orocepe n yCTOUINBOCTb.
WN3menenust B momyisiusx, cooOmiecTBaX, 3KocucTeMax. Peakuus JXKHMBBIX CHUCTEM Ha W3MEHEHUS
okpyxatomeir Cpenbl. Bo3nelicTBue yenoBeka Ha SKOCUCTEMBI. 3aKOHBI U TPUHITUTIBI SKOJIOTHH.
buopasnooOpazue u ycTOMYMBOCTH JKOCHCTEM. BuaoBoe pa3zHooOpa3ue - HeoOXOJUMOE YCIOBHE
YCTOWYUBOCTH OHMOChEpHI.
Pazoen 3. Yenoseuecmeo kaxk uacms ouocghepul. /Jemozpagpuueckue npodiemovt coBpemennozo mupa.
OcoOeHHOCTH 4YeoBeKa Kak OMOJOTrM4ecKoro BuAa. J(MHaMuKa 4eJ0oBEYEeCKON MOMYISIIUH, POXKIAAEMOCTb,
CMEpPTHOCTb, BO3pacTHasi CTpykTypa. [IpoGiembl cCOBpeMEHHOro 3Tama pocTa YUCIEHHOCTH HACEICHMS.
I'eorpaduueckoe pacnpenenenue HaceneHus. Cenbckoe M ropojickoe HaceneHue. YpbOanuzaius. Cpena
oOuTaHus YeJoBeKa 1 OKpyxatomias cpeaa. DopMUpOBaHUE TEXHOT'C€HHOM Cpe/Ibl.
PerynupoBanue Hapogonacenenus. CraOwin3anusi YMCICHHOCTH HACEJICHHUS WM ACTIONMYJISIUS: OLIEHKa
Mpe/ieIbHOM YMCICHHOCTU HacelleHus 3eMiM. Penuruos3Hble, HpaBCTBEHHbIE U COLUAIbHBIE IMPOOIEMbI
OTpaHUYEHUS POKAAEMOCTH U MJIAHUPOBAHUS CeMbU. PerroHanbHble 0COOEHHOCTU. MBbIILIEHuE, SI3bIK, POJIb
oOyuenusi. Herenermdeckuid kaHayi BHIOBOW maMmsATH. [10NOKWUTENbHBIE M OTPHUIATEIBHBIC IMOCIEICTBHS
HaJU4Hsl HETeHETUIECKON mamsTu. [ 'eHiepHbIe POOIeMBbl.
Pazoen 4. Pazeumue u pecypcol
Ompenenenue pecypca. Kmaccudukamus pecypcoB. HeBo300HOBHUMBIE, BO30OHOBHMBIC, HEHCUEpPIAEMbIE
pecypcsl. MartepuanbHble, 3HEpreTuyeckue M HH(GOPMalUMOHHbIE pecypchl. ['eHeTHueckue pecypcebl
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ouoctepsl. CocTosHUE U MUPOBBIE 3arachl OCHOBHBIX BMJIOB IPHUPOAHBIX pecypcoB. ['eorpaduueckoe
pacnpeziesieHue 3aracoB IPUPOIHBIX PECYPCOB.

Pa3BuTne nuBMIM3AlMM U PACXOJOBaHHE MPUPOIHBIX pecypcoB. [IpUHIMIBI yCTOMYMBOrO pa3BUTHS B
OTHOIIEHUHM HPUPOJHBIX pecypcoB. Poib BO300OHOBHMBIX M HEHUCUYEPIIAEMBIX PECYpCOB B YCTOHYHMBOM
oOmiecTse.

Pazoen 5. Aumponozennoe eo3oeiicmeue na ouocgepy

AHTpPOIIOTEHHBIE BO3MYUICHUSI OMOTN€OXMMHUYECKHX LUKIOB U JErpajalis CUCTEM MOAJEpKAHUS KU3HU.
I'moGanpHbIe, perHOHANIBHBIE U JIOKAJIbHBIE TPOOJIEMBI OKPYKAIOLIEH Cpebl.

3arpsizHeHue atMocdepsl (KUCIOTHBIE TOXKIM, (OTOXUMUYECKHI CMOT U T.J.). 3arpsA3HEHHE BHYTPEHHUX
BOJ 1 MupoBoro okeaHa. 3arpsi3HeHue JIUTOCQEpHbI; Ierpajaius 3eMeb, OIYCTbIHUBAHUE.

Paszoen 6. Knumamuueckue nocieocmeus usMeHeHus cocmaea ammocgepol

['moGanpHBI 3HEpreTUUeckuil OajaHC, MApHUKOBBIA >(PQPEKT Kak NPUPOIHBIM (aKTOp MNOAACpHKAHHS
YCIIOBUH CYyIIECTBOBaHMSA XKUBOM MaTepuu. llapHukoBbie raspl. ICTOYHMKH M CTOKHM JTMOKCHA YIiaepoja U
JPYrUX MapHUKOBBIX ra30B. MI3MeHeHne KOHLEHTpaluK TMOKCUAA YriIepoia U APYruX MapHUKOBBIX ra30B B
aTMocdepe; MeXaHu3M TrI00aJIbHOTO TOTETUICHHUS.

[TocnencTBus riao0anbHOrO MOTEIUICHUS: MOBBIIIEHUE YPOBHS MUPOBOIO OKE€aHa, 3aTOIIEHUE NMPUOPEKHBIX
30H; TasHUE JIETHUKOB M BEYHOU MEpP3J0THI; fedopManns KIMMAaTHYECKUX U CEIbCKOXO03SNUCTBEHBIX 30H U
reorpauueckoil CTPYKTypbl IPOU3BOJCTBA IPOJOBOJBCTBUS; H3MEHEHHUS PAaCTUTEIBHOTO IOKpOBa,
OIYCTHIHUBAHUE.

Pazoen 7. 3enenas peeonwoyusn

3eneHas XuMus. 3ejeHasl JHepreTuka. 3eieHas SKOHOMHKA. [loHsTHE HU3KOYriaepoAHON (LMKINYECKOMN)
skoHOMHKH. CreHapuu HU3KOYTJepoaHoro pas3Butus ans Poccun. Haumywiime 1OCTyHHBIE TEXHOJOTHH.
OcHOBHbBIE IPUHLIUIIBI 3€JIEHOTO MPOU3BOACTBA. ['0CyTapCTBEHHOE PETYINPOBAHUE PUPOIOTIONH30BAHUS HA
octoBe H/IT. Dxonoruueckuii cinexn yenoBedyecTna. 3eneHblil opuc. KapOoHOBbIE MOIUTOHBI.

Pazoen 8. Mupoeo33penue, s3muxa u ycmouuueoe paeumue.

[lepexon ot obmectBa notpebieHuss K ycTounBomy oOmiecTBy. VM3MeHeHHE CTPYKTYpbl MOTpeOHOCTEM
oOliecTBa U KpUTEPUEB KauecTBa JKU3HU U YPOBHS pa3BUTHs. PoJib KyJIbTYpHBIX U PETUTHO3HBIX TPaAULIMMA
B Mpo0sieMe YCTOMYMBOTO Pa3BUTHSL.

Wudopmanus, 3HaHMe, HayKa, TEXHOJOTHUU. YBEIMUYEHHE POJU HH(POPMALMOHHBIX PECYpCOB B 0OOLIEM
Oanance pecypconotpedienus. Mudopmanuonnoe (moctuHaycTpuanbaoe) oomecTBo. Poas oOpa3zoBanus B
YCTOWYMBOM OOILIECTBE.

4 O0beM yueOHOM TMCUUIITHHBI

O0bemM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCHMIJIMHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,9 32 24
Jlexinm 0,45 16 12
[TpakTnueckue 3anstus (113) 0,45 16 12
Jlaboparopusie padboTs! (JIP) - - -
CamocrosiTeJibHAs padoTa 2,1 76 57
KoHnTakTHas camocrositenbHas paboTa 27 0,2 0,15
CaMOCTOSTEIbHOE N3YUEHHUE PA3/I€TIOB IUCHUIIIMHbI ’ 75,8 | 56,85
Bujx koHTpOJIS: 3ayer
AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«be3onacHOCTb KU3HEAEATEJILHOCTH
VueOnas jucuuiuinHa "be3omacHOCTh  KM3HEAESATENbHOCTH" - o0si3aTenbHasl JUCLUILIMHA

(dbenepanbHBIX TOCYAAPCTBEHHBIX O0pa30BaTEIbHBIX CTAaHAAPTOB BCEX HANPABJICHUN TEPBOTO YPOBHS
BBICIIIETO MPOGECCHOHATBHOTO 00pa3oBaHus (0akagaBpuaTa) U CeIUATUTETA.
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1. Heanb gaucuumInHbI - GopMupoBaHUe MPoGeCcCHOHATHFHON KYIbTYpPhl 0€30TTaCHOCTH, MOJT KOTOPOM
MIOHUMAETCsI TOTOBHOCTb M CIIOCOOHOCTH JIMYHOCTH MCHOJIb30BaTh B IPO(ECCHOHAIBHOM NeATENbHOCTH
MPUOOPETEHHYIO COBOKYIMHOCTh 3HAaHUN, YMEHHH M HaBBIKOB Uil oOecrieueHus 0e30MacHOCTH B cdepe
npo(hecCHOHANFHOW JEATEIIbHOCTH, XapaKTepa MBIIUICHHS W [EHHOCTHBIX OpPUEHTAlMH, MPH KOTOPBIX
BOIIPOCHI 0€30I1aCHOCTH PacCMaTPUBAIOTCS B KAUECTBE IPUOPHUTETA.

OCHOBHBIMH 3a7]a4aMH JTUCIUTUTAHBI SBIISTFOTCS:

* IPHOOpETEHNE TOHUMAHHUSI TPOOJIEM YCTOWYHBOTO Pa3BUTHS U PHCKOB, CBSI3aHHBIX C JIESITEIHHOCTHIO
YeJI0BEKa;

* OBJIQJICHUE TMpPHEMaMH PALMOHAIHM3AINN XKU3HEACATEIFHOCTH, OPUEHTHPOBAHHBIMU Ha CHIDKEHUS
aHTPOINOTEHHOI'O BO3JICHCTBUS HA MPUPOJHYIO Cpely U obecrieueHue 0e301MacHOCTH JIMYHOCTU U O0IIECTBA;

* (popmupoBaHue:
- KYJNbTYpHl 0€301acCHOCTH, SKOJIOTUYECKOTO CO3HAHUS M PHUCK-OPUEHTHPOBAHHOTO MBIIUICHUS, IIPH
KOTOPOM BOIIPOCHI 0OE30MaCHOCTH M COXpPAHEHHUS! OKpYKAWoILIEeH Ccpelbl paccMaTpUBAIOTCS B KayecTBE
BXHEHUIINX MPUOPUTETOB KUIHEACATSILHOCTH YEIIOBEKA,;
- KyJIbTypbl TpodeccruoHaabHON 0€30MacHOCTH, CIOCOOHOCTEH A UACHTU(MUIIMKAIMKA OIMACHOCTH M
OLICHUBAaHMSI PUCKOB B cepe cBoel MpopecCUOHATBHON eI TEbHOCTH;
- TOTOBHOCTH TIPUMEHEHHUsI MPOQGECCHOHATBHBIX 3HAHWUN I MUHHMH3AIUU HETATHBHBIX JKOJOTHUECKUX
MOCJEeACTBUHN, oOecrieueHns ©O€30MacHOCTH MW YAYYIICHHMs yCJIOBHM Tpyma B cdepe cBoew
poheCcCHOHANTBHOM JIEATETLHOCTH;

- crOCOOHOCTEN K OIIEHKE BKJIaJa CBOEH MpeAMETHON 001acTy B pelIeHHe dKOJOIMYECKUX IpobiieM U

po6JieM 6e301acCHOCTH.

2. B pe3ysabTaTe 0CBOCHMS JMCHUILIUHBI CTYAEHT J0JI/KEeH:

Obaadoams cleAyoluMU KOMIETEHIMSIMU U UHAMKAaTopamMu ux poctwxkenus: VK-8.1, VK-8.2, VK-
8.3, VK-8.4, VK-8.5, VK-8.6, VK-8.7, VK-8.8, VK-8.9.

3nams:

- OCHOBHBIE TEXHOC(EPHBIE OTIACHOCTH, HX CBOMCTBA U XapaKTEPUCTUKU;

- XapakTep BO3JCHCTBUS BPEAHBIX U OMACHBIX (DAKTOPOB Ha YEJOBEKAa U MPUPOIHYIO CPEIy, METOIBI
3alUThl OT HUX MPUMEHUTENIBHO K cdepe cBoell podecCHOHaTbHON AesITENbHOCTH

Ymemo:

- HACHTU(UIIUPOBATH OCHOBHBIE OMTACHOCTH CPEIbl OOMTaHUS YEIOBEKA;

- OIICHWBATh PHCK WX pEaJHM3alM{, BHIOMpPATh METOIBI 3aIUTHl OT OTACHOCTEH NMPUMEHUTEIFHO K
chepe cBoel MPOPECCHOHATBHOW MACSITEIIBHOCTH U CIOCOOBl oOecmedeHus: KOMMOPTHBIX YCIOBHI
KHU3HEIEATSILHOCTH

Braoemy:

- 3aKOHOJIaTEJIbHBIMU M TPAaBOBBIMU aKTaMu B 00OjacTu 0O€30IaCHOCTH M OXpaHbl OKpYXKarouleu
cpenbl, TpeOoBaHUSAMH K O€30MaCHOCTH TEXHUYECKHX pErJIaMeHTOB B cdepe mpodeccuoHaabHOM
NeSITeNIbHOCTH;

- CI0c00aMu M TEXHOJIOTUSIMH 3aITUTHl B UPE3BBIYAWHBIX CUTYAIUSX;

-MIOHATUHHO-TEPMHHOJIOTHYECKUM aIlliapaToM B 00J1acTH 0€3011aCHOCTH;

- HaBbIKaMHM pALMOHAIM3ALMMU MPOPECCUOHAIBHON JESITEIbHOCTH C LEIbI0 00eCreyeHUs

0€30MaCHOCTH U 3alIUThl OKPYKAIOIEN CPEJIbI.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

1. Brenenue B Oe3omnacHocTb. OCHOBHBIE MOHATHS M OlpeaeneHus. be3onacHOCTh U ycToiumBOe
pa3BUTHE.

2. Yenosek u texHocdepa. CTpykrypa TexHOC(HEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpemeHHoe cocTostHuE TeXHOC(hephl 1 TeXHOC(hEpHOI 6€30MacHOCTH.

3. UnenTndukanys u Bo3IEHCTBHE HA YEIIOBEKA BPEIHBIX M OMACHBIX (PaKTOPOB CPEIbl OOUTAHUSI.

Knaccugukamus HeraTuBHBIX (aKTOPOB Cpeapl OOMTAHUS YENOBEKa. XHWMHUYECKHE HETaTHBHEIC
(dakTopel (BpemHbIE BemiecTBa). MexXxaHWYeCKHME | aKyCTHUYeCKHe KoJjeOaHus, BUOpamuss W IIyM.
DNeKTpOMarHUTHbIE H3Iy4eHUs M nojis. Monusupyromue usnydeHue. OieKTpudeckuil Tok. OmnacHble
MexaHuueckue ¢akropsl. IIporeccsl TopeHHs U IOKapOB3PHIBO- OMaCHbIE CBOWCTBAa BEUIECTB H
MatepuanoB. CTaTUYECKOE 3IEKTPUUECTBO.
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4. 3ammra 4eroBeKa M Cpeapl OOMTaHHMS OT BPEAHBIX M ONACHBIX (DPAaKTOPOB MPUPOIHOTO,
AHTPONOTE€HHOIO U TEXHOT€HHOT'O TPOUCXO0KICHUSI.

OcHOBHBIE TIPUHITUIIBI 3AITUTHL. 3alIUTa OT XUMUYECKUX U OMOJIOTMYECKUX HETaTUBHBIX (DaKTOPOB.
3ammTa OT PHEPreTUYECKUX BO3ACUCTBUN W (u3myeckux mosei. ObecrieueHre O€30MaCHOCTH CHCTEM,
paboTarolux 1MOJ  JaBi€HHEM. be30macHOCTh  3KCIUTyaTallud TpyOONpOBOJOB B  XMMHYECKOM
MIPOMBIIITIEHHOCTU. be3onacHas skcrryaTalusi KOMIPECCOpPOB. AHalW3 U OLEHHMBAHUE TEXHOTE€HHBIX U
MIPUPOTHBIX PUCKOB.

5. OGecneyenne KOMGOPTHBIX YCIOBUWU MJIS JKU3HA W JEATEIBHOCTH dYesoBeka. [loHsaTue
KOM(OPTHBIX WM ONTHUMAJIBHBIX yCIOBHH. Mukpoknumar nomeuieHuil. OcBellleHne U CBETOBas cpefa B
MTOMEILEHUU.

6. Ilcuxodusznosiornueckre 1 IProHOMUYECKIE OCHOBBI O€30TTaCHOCTH.

[Icuxuueckue mpolecchl, CBOMCTBA U COCTOSIHUSA, BIMSIOIIME Ha Oe30mMacHOCTb. Bunapl u ycinoBus
TPYIAOBOM AEATENBHOCTH. DPrOHOMHYECKHE OCHOBBI 0€3011aCHOCTH.

7. Upe3BblYallHbIE CUTYyallMd U METO/bI 3aIIUTHI B YCIOBUSAX UX pEATH3ALIUH.

O6uue ceenenust o YC. [Toxxap u B3pbIB. ABapUM Ha XUMUYECKHU OMACHBIX O0BEKTaX.

Pamnanmonnrsie aBapun. [Ipubopbl pagvanimOHHONW, XUMUYECKOW Pa3BEIKH MU JIO3MMETPHUECKOTO
KOHTpOJIsI. Upe3BhIUaliHbIE CUTYallid BOEHHOTO BPEMEHH. 3allliTa HACEIICHUS B UPE3BbIYAHBIX CUTYAIUsX.
YcTounBOCTh (YHKIIMOHUPOBAHUSA 0OBEKTOB IKOHOMHUKHU B UPE3BBIYANHBIX CUTYAIIHSX.

8. YmpaBnenue 6€301MaCHOCTHIO KU3HEICATCIbHOCTH.

3akoHOJAaTeNbHbIE W  HOPMAaTHBHbIE  IIPaBOBbIE  OCHOBBI  YIpaBieHUS  OE30MACHOCTHIO
KU3ZHEJCATEIbHOCTH. OJKOHOMMYECKHE OCHOBBI YIpaBiieHus Oe3omacHoCThio. (CTpaXxOBaHUE PHCKOB.
I'ocynapcTBeHHOE yripaBieHHe 0€3011aCHOCTHIO.

4. O0beM yueOHOMH THCHMIIHHBI

Bun yuebnoit paboTsl B 3ageTHBIX B akan. B acrp.
eIMHUIIAX yacax qacax
OO611ast TpPyA0EMKOCTh AUCHUTIIINHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3AHATHS: 1,33 48 36
Jlexinm 0,89 32 24
[IpakTnueckue 3aHATHS - - -
Jlaboparopabie paboOThI 0,44 16 12
CamocrosiTeJibHAs paboTa 1,67 60 45
KoHTakTHas camocrosiTesnbHas paboTa - - -
IloaroroBka k 1a60paTOpHBIM paboTam 0,56 20 15
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 1,11 40 30
Buabl KOHTpOJIS:
OK3aMeH 1,0 36 27
KoHnTakTHas paboTa — MpoMeKyTOUYHAsI ATTECTaIHs 1,0 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIsi: IK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«WHkeHepHasi M KOMIILIOTepHAs Tpaduka
1 Heab AMCHUNIMHBI — HAYYUTh CTYIEHTOB CIIOC00aM OTOOpaXeHUsI MPOCTPAHCTBEHHBIX (OpM Ha
IIJIOCKOCTH, BBITIOJTHEHUIO W YTEHUIO YEPTEXKEW METOJaMu KOMIBIOTEpHOW TrpaduKu | TpaBujIaM |
YCIIOBHOCTSIM, pUMEHsIeMbIM TTpu 3ToM (cTanaaptam ECKJI).
2. B pe3yabTaTe H3y4eHUs JMCUUILIUHBI 00y4Yal0OIMiics 10JI5KeH:
Obnadams CIEYIONUMA KOMIIETEHIIUSIMA U MHIUKATOPaMHU UX TOCTH)KCHHUS:
VK-2.1; YK-2.6; YK-2.8; YK-2.10
Buame:
— cTHocoObl 0TOOpa)XKEHUs MPOCTPAHCTBEHHBIX ()OPM Ha IIOCKOCTH;
— TpaBWJIa M YCIIOBHOCTHU MPH BHITIOJIHEHUH YEPTEKEH;
— BHUJBI CAMMETPHH T€OMETPUIECKUX PUTYD;
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— BUJbI U3AETUN U KOHCTPYKTOPCKUX JOKYMEHTOB;
— OCHOBHBIE BHJbI TIpaduyeckux HHPOPMALMOHHBIX CHCTEM, 0a30Byl0 TpapUUecKyl0 CHCTEMY,

HCIO0JIb3YEMYIO B y4eOHOM IpoIiecce.

—  Vmempw: BBINONHATH U YUTATh YEPTEHKU TEXHUUECKUX U3JEIUN C YIETOM JEHCTBYIOUIUX CTaHAAPTOB;
— BBINOJIHATH U YUTATh CXEMbI TEXHOJOTHYECKHX IIPOLIECCOB;
— HCII0JIb30BaTh CPEICTBA KOMIIBIOTEPHOU IpadyKu U1 U3TOTOBJICHUS YEePTEKEH.
Braoemy:
— cnoco0amu U mpueMamMu U300pakeHus IPeIMETOB Ha IJIOCKOCTH;
— rpaduueckoit cucremoit «Kommacy.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paznen 1. O6mme npaBumja BbINoOJHeHUs 4epre:xkeil. [IpaBuia BbimonHeHHs U odopMIIEHUS
yeprexeit B coorsercTBuU ¢ 'OCT. 'eomeTpuueckue nocTpoeHusl.

Pasnen 2. IlpoenupoBanue reomerpuuyeckux ¢puryp. Meron mnpoexkuumii. Ilpsmeie u Kpusble
muaun. [lnockocte. IloBepxHoctu. ['eomerpuueckue Ttena. CummeTpus TreoMeTpuyeckux Guryp.
Omnpenenenre HaTypaJlbHOM BEJIMYMHBI OTpe3Ka NpsMOH U miockoit ¢urypsl. [lepecedenre reomeTpuiyeckux
00pazos.

Paznen 3. U3oOpaxenuss npeameroB no I'OCT 2.305-2009. U3neanss 1 KOHCTPYKTOpPCKHeE
AOKYMeHThI. 300pakeHns. AKCOHOMETPUUECKUE YepTeKU M3enuid. Buniesl usgenuit 1 KOHCTPYKTOPCKUX
nokymeHToB. Cxembl. Pe3p0bl: 0Opa3zoBanue, kiaccudukaius, n3o0paxeHue u 0003HauYeHNE Ha YEPTEKE.

Pa3nen 4. U3o00pakenus aerasneid 1 UX coeJHHEeHMI. DCKU3bl U TEXHUUYECKHE PUCYHKHU JETajeil.
Pe3b0OoBble u3aenus u coequHeHus. Jlpyrue BUbl pa3beMHbBIX U HEPA3bEMHbBIX COEIMHEHUN JeTanei.

Pa3znen 5. Yeprexku cOopouHbix eauHul. [IpaBuiia BbimosnHeHuss U odopmiieHuss cOOPOYHOTrO
yeprexa. [leTanupoBanue yeprexeil COOpPOUHBIX €INHULL.

Paznen 6. Komnbrotepnas rpaduka. Co3naHue U pelakTUPOBaHHE YepTEXKEH MeToJaMu
koMibtoTepHoi rpaduxu. Co3naHue TpexMmepHbIX Mojenei. Co3laHue acCOLMaTUBHBIX 4YepTexed Ha
OCHOBE TPEXMEPHOUN MOJIEIH.

4 O0beM yueOHOI M CUUTIHHBI.

Beero CemecTtp
Bun yuebnoit paboTsl ! 2
3E Axan. 3E Axag. 3E Axag.
T, T, T,
OO61ast TpPyA0€MKOCTh UCIUTUTHHBI 7 252 4 144 3 108

KonrakTHas paboTa — ayIuTOpPHBIE 2,22 30 1,33 48 0,89 32

3aHATHSA:

B TOM 4mncJje B popMe MPAKTHYECKOi 1,44 5 0,72 2 0,72 2

MOJATOTOBKH

Jlekmn 0,44 16 0,44 16

[TpaxTuueckue 3anstus (113) 1,78 64 0,89 32 0,89 32

B TOM 4HClIe B popMe MPaKTUICCKOM

OJTOTOBKH 1,44 52 0,72 26 0,72 26

CamocrosiTeJibHAs padoTa 4,78 172 2,67 96 2,11 76

KoHTakTHas camocTosiTeNibHas paboTa 0.8 0.4 0.4

(3a4eT C OLICHKOI) ’ ’ ’

Kypcosas pabora 35,8 35,8

KoHnTaktHas CaMOCTOATENbHas pabora 4,78 0.2 2.67 2.11 0.2

(mpueM KypcoBoil paboThl)

[ToaroroBka K KOHTPOJIBHBIM paboTam 36 18 18

CamocrosiTenbHOE H3ydeHUE pa3eiioB

R —— 99,2 77,6 21.6
3aver ¢

3auer ¢ OLIEHKOIA,

Buja uTOoroBoro KOHTpOJIA: omenKoii KypcoBas

padora
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Cemectp

Bcero
Bun yuebnoit paboTsl ! 2
3E AcTtp. 3E AcTtp. 3E AcTtp.
T, T, T,
OO61ast TpyA0€MKOCTh AUCITUTUTHHBI 7 189 4 108 3 81

KonrakTHasi padora — ayiuTOpHbBIE 2,22 60 1,33 36 0,89 24

3aHATHSA:
fl:;r“(‘);‘oflf: B opMe NPAKTHIeCkol |y 44 | 39 | 072 | 19,5 | 0,72 | 195
Jlexinm 0,44 12 0,44 12
[TpaxTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HCJIe B popMe MPaKTUICCKOM
S — 1,44 39 0,72 19,5 | 0,72 | 19,5
CamocrosiTeJibHas paboTa 4,78 129 2,67 72 2,11 57
KoHTakTHas camocTosiTeibHas paboTa 0.6 0.3 0.3
(3a4eT C OLIEHKOH) ’ ’ ’
KypcoBast pabora 26,85 26,85
KoHnTaktHas CaMOCTOATENbHas pabora 478 | 0.15 | 2.67 211 | 0.15
(mpueM KypcoBoil paboThl)
[loaroroBka K KOHTPOJIBHBIM paboTam 27 13,5 13,5
CamocrosiTeThbHOE H3y9eHUE Pa3JIeioB 74.4 532 16.2
U CITUILIINHEI ’ ’ ’
3aver ¢
B . 3auer ¢ OIIeHKOH,
W1 UTOTOBOT0 KOHTPOJIsI: .
OIIEHKOMH KypcoBasi
padora

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IIpukaagHass MEXaHUKA)

1. Heap THCHUNUIMHBI — HAYYUTH CTYJACHTOB TBOPYECKOMY IOJXOY K BBITOJTHCHHIO HHXEHEPHBIX
pacdeToB Ha MPOYHOCTH, JKECTKOCTh U YCTOWYMBOCTH JICMEHTOB KOHCTPYKIIMH, JETalIeH W y3JI0B MAlllMH U
anmapaTos.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLIHHBI 00yYAIOIIHIACH TOIKEH:

Obnadams CleyONMMA KOMIIETECHITUSAMA U UHIUKATOPAMU UX TIOCTHKCHUS:

VK-2.1; YK-2.2; VK-2.4; YK-2.7; YK-2.8; YK-2.9; YK-2.10; ITK-1.1; ITK-1.2; ITK-1.3.

Buame:

— OCHOBHBIC YPaBHEHHS ¥ METOJIbI PEIICHHS 3a/1a4 COITPOTUBIICHUS MAaTCPUAIIOB U JISTaJICH MAaIllHH;
— OCHOBHBIC METOJIBI PAacueTOB Ha MPOYHOCTh, KECTKOCTh U YCTOWYMBOCTH DJIEMEHTOB KOHCTPYKITHH

MaIIMH | aIlaparos;

— OCHOBBI TCOPHH pacyeTa JAeTajich M y3JI0B MAIllUH | aIlllapaToB XUMHUYECKON TEXHOJIOTHH;
— KOHCTPYKIIMW, THII&XKHA U KPHUTEPHH PabOTOCIIOCOOHOCTH JeTaleid MalluH, COOPOYHBIX CIUHUI]

(Y3JI0B) U arperaros.

Ymemo:

— MPOBOJUTH PACUYCTHI JIEMEHTOB KOHCTPYKIIUK HA OCHOBE METOJIOB COIIPOTUBJICHHUS MaTEPHAJIOB;
— paccUMTHIBaTh M KOHCTPYHPOBATH JCTAJM MAIIIWH MO0 UCXOTHBIM JTaHHBIM;
— MPOM3BOJUTH PACUYETHI 10 OCHOBHBIM KPUTEPUSIM PaOOTOCIIOCOOHOCTH U KOHCTPYHUPOBAHHMSI JeTalIeh

MaIIINH;

— BBINIOJIHATh M YUTATh TEXHUYCCKUE CXEMBI, YePTESIKU U ICKU3BI JCTAJICH, y3JI0OB U arperaTroB MalllvH,
cOOPOYHBIX UEpTEkKEN U UepTeKHU OOIIEero BUA.

Bnaoemw:

— HaBBIKAMH pacyeTa CONMPOTUBIICHUS MaTCPUATIOB aHATUTHICCKIMHU METOAMH,
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— HaBbIKAMHM BbIOOpa MaTEpPHAIOB 10 KPUTEPUSIM [IPOYHOCTH;
— pacueraMu TUIOBBIX J€Tajlell MallKH, NOJb3YAICh cipaBoyHOM uteparypoit 1 I'OCTamu.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI

Pasnen 1. Onpenenenne peakunuii omop. PacrsikeHue-c:kaTue. AOCOJNIOTHO TBEPIOE TEJO.
DneMeHThl CTaTUKU. YpaBHEHUsS paBHOBecus. CBs3u U uxX peakiuu. OCHOBHbIE AOMYUICHUS U MPUHIUIIBI
COMpOTHBIIEHUsI MaTepuasioB. Meton ceuenuil. Hanpsbkenus, nepopmanuu u nepemenienus. 3akoH ['yka.
JluarpamMMbl pacTsKEHUs AJ1s IUTACTUYHBIX U XPYIIKUX MAaTepHaIOB U UX XapaKTEPUCTUKU.

Paznen 2. Kpyyenue. U3rud. 3axon ['yka npu casure. BHyTpeHHue cuiioBble (aKTOPbI IMpHU
KPY4EHUHU. YCIOBHE NIPOYHOCTH IIPU KpydeHHH. ['eoMeTpHuYecKHe XapaKTEepUCTHKU IUIOCKUX CEYEHHH.
[TonsiTHe yncTOrO U MonepedyHoro u3rndoB. OnpeneneHne HOPMaIbHBIX HANPSKEHUH. YCI0BHE IPOYHOCTH
npu u3rude. OnpeaeneHue KacaTeabHbIX HaNpsKeHU. PaniionanbHbie GOpMBI CEUEHUH.

Pa3znen 3. CuloxkHoe HanpsizkeHHoe cocTosiHMe. OCHOBBI TEOPUM HANPSDKEHHOTO COCTOSIHUSI U
runore3bl npoyHoctd. IloHsTue HampspkeHHOTro coctosiHua. OO0oOmieHHbl 3akoH ['yka. Ilonsrtue
SKBUBAJIECHTHBIX HANpPSDKEHUN W KpUTEpUEB NMPOYHOCTU. ['MMOTe3bl MpOYHOCTH. TOHKOCTEHHBIE COCYbI
XUMHUYECKUX ITPOU3BOJACTB. BriBOI ypaBHeHus Jlamnaca. YciioBue npoyHocTH. Pacder ckaTbiX cTepKHEH Ha
ycToWuuBOCTh. [loHSATHE KpUTHUECKOM CHIIBI W KOX(QQUIMEHTa 3amaca MPOYHOCTH. Pacuer kputuueckoit
cwiibl 1o Dinepy. [Ipenens npumeHuMocty GopMysbl Ditnepa.

Pasnen 4. Jleranum mammu. Knaccudukanus pgeraseld MamiMH W anmapatoB  XHMHYECKHX
pou3BoJicTB. Pe3pOoBbie coenuHeHus. Pacuer O0NTOBBIX COENMHEHUN MpPU MONEPEYHBIX U MPOAOJIBHBIX
Harpy3kax. llImonounsle coenuHenus. Pacuer mmoHOK Ha cpe3 u cMATthe. Bunapel cBapku. Buabsl cBapHBIX
mBoB. Pacuer Ha NMPOYHOCTH CTHIKOBBIX M HAaxJIECTOUHBIX WIBOB. Banbl M ocu, ux kiaccupukauus u
HasHaueHue. [lommumnuuku  ckosbkeHus.  Marepuansl  Biimazgpimed.  [lommunHuku — kadeHwus.
[IpyHOMNIMAIBHOE YCTPOWCTBO M OCHOBHBIE TI'€OMETPUYECKHE pa3Mepbl. [OCTOMHCTBA, HENOCTATKH U
o0jacTy NpPUMEHEHUs TMOJIIWIHUKOB KauyeHHs U cKoubkeHus. [lpuBonnbie mydtel. Hasznauenwue.
Knaccudukanus mydr. 3yduarsie nepegaun. OKpyxXHOE U paauaibHoe ycunus. Pemykropsl. OnpeneneHue
1 KJ1accuukanus.

Paszpen 5. Pacyer XMMH4YECKOro anmnapara ¢ MeXaHu4eCKMM IepeMellMBalIUM YCTPOHCTBOM.
Odopmnenue mnosicHUTENbHOM 3amucku. [IpoekTHble W TPOBEpPOYHBIE PACUETHl THUIIOBBIX 3JIEMEHTOB B
COOTBETCTBUU C JIEHCTBYIOIIMMHU MeToJuMKaMH. YepTexx oOmiero Buaa ammapara ¢ BUAAMH, Pa3pe3aMi,
CEUEHUSMU U BBIHOCHBIMU 3JIEMEHTAMH, JAIOIIMMH HOJHOE MpeACTaBlieHne 00 ero ycTpoiicTBe M MIPUHLIUIIE
pabOTHI. YePTEKU COOPOUHBIX CAUHHUIL U IeTajeil. UepTerku cOOPOYHBIX SUHUIL U ACTAJICH.

4 O0beM yueOHOI M CUUIIHHBI.

Beero CemecTtp
Bun yuebnoit paboTsl S 4
3E Axan. 3E Axag. 3E Axag.
T, T, T,
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 6 216 4 144 2 72

KonrakrHas padora — ayIuTopHbIe 2,22 30 1,78 64 0,44 16

3aHATHA:
B TOM 4HcJe B (popMe NpaKTHYECKOH 1,44 52 1,16 42 0,28 10
MOJAr0OTOBKH
Jlekun 0,89 32 0,89 32
[Tpaktnueckue 3anstus (113) 1,33 48 0,89 32 0,44 16
B TOM 4ucie B popMe NpaKTUIECKOM
HOTOTOBKH 1,44 52 0,72 26 0,22 8
CamocrosiTeJibHas paboTa 3,78 136 2,22 80 1,56 56
KonrakTHas camocrositenbHas paboTa

. 0,4 0,4
(3a4er ¢ O1IeHKOM)
KypcoBoii npoekt 55,6 55,6
KonrtakTHas camocrositenbHas paboTa 3,78 0.4 2,22 1,56 0.4
(mprieM KypCOBOTO MPOEKTA) ’ ’
PacuerHo-rpaguyeckue paboTbl 18 18
[ToaroroBka K KOHTPOJIBHBIM paboTam 18 18
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CaMOCTOATEIHbHOE U3YUCHHUE Pa3/IeioB 436 43.6
JVCIATUTAHBI

3aver ¢ KYpCOBOM
Bua uTOoroBoro KOHTpoOJIA: .

OIIEHKOH NMPOEKT

Beero CemecTtp
Bun yae6noit paboThl A 3 A 4 A
3E cIp. | g c1p. | ap CTp.
q, q, q,

OO61ast TpyA0€MKOCTh UCITUTUTHHBI 6 162 4 108 2 54

KonrakrHas padora — ayIuTopHbIe 2,22 60 1,78 48 0,44 12

3aHATHS:
B TOM 4YucJjie B popMe NpaKkTHYeCKOii 1,44 39 1,16 | 315 | 028 | 7.5
MOJAr0TOBKH
Jlexuu 0,89 24 089 24
[Tpaktnueckue 3anstus (113) 1,33 48 0,89 24 0,44 12
B TOM 4HcJje B (POpMe MPaKTHIECKOM 1,44 39 0.72 195 | 022 6
MIOJITOTOBKH
CamocrosiTeJibHas paboTa 3,78 102 2,22 60 1,56 42
KonTakTHas camocTosiTenbHas padbora
. 0,3 0,3

(3a4er ¢ OlIeHKOM)
KypcoBo# npoekt 41,7 41,7
KonTakTHas camocTosTenpHas paboTa 03 03
(TIpueM KypcoBOTO IPOEKTA) 3,78 ’ 2,22 1,56 ’
PacuerHo-rpaguyeckue paboTbl 13,5 13,5
[ToaroroBka K KOHTPOJIBHBIM paboTam 13,5 13,5
CamocrosiTenpbHOE H3ydYeHUE pa3eiioB 327 327
JMCIUTUTHHEI

3aver ¢ KYpCOBOM
Bua uTOoroBoro KOHTpoOJIA: .

OIIEHKOii MPOEKT

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«IIpouecchl ¥ anMapaTbl XMMHUYECKO TEXHOJIOTHIDY

1. Heab AUCHMILIMHBI - BMECTE C AUCIUIUIMHAMH OOMICH XHUMHUYCCKOM TEXHOJOTHH, XUMHUYCCKHUMU
IIpOLIECCaMU U PEAKTOPaMU U JIPYTMMH, CBSI3aTh OOIIEHAYYHYIO U OOIIEMHKEHEPHYIO TOATOTOBKY XUMHUKOB-
TEXHOJIOTOB, YTO HEOOXOJMMO MpHU NOJArOTOBKE OakajgaBpOB IO JAHHOMY HAIPaBJICHHUIO JUIsl HAy4dHO-
HCCIIEIOBATENIbCKON U MPAKTUYECKON padOThl Ha MPEIIPUSITUSIX.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOIIUIICA J0JIKEH:

O06nanath ciaenyrIUMH YHUBEPCAIbHBIMU KOMIIETEHIIUSIMU ¥ UHJIUKATOPAMU UX JOCTHUKEHUS:
YK-1 - VK-1.1, YK-1.2, VK-1.3, YK-4.
YK-2 - VK-2.3; VK-2.10.
YK-3 - VK-3.3.
YK-8 - VK-8.4.

O6mamate caeAylmuMH  O0mIenpo(PEeCcCHOHATBHBIMA ~ KOMIIETCHIIMSIMU ¥ MHAUKATOPAMU  UX
JOCTHKECHHUS:
OIIK-2 - OIIK-2.6, OIIK-2.7, OIIK-2.8.
OIIK-4 - OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.12.

Ob6naaatp ciaenyromUMHI NPpoPecCUOHATbHBIMUA KOMIETCHIUSIMUA U UHAUKATOPAMU UX JIOCTHKEHUS:
MK-1 - [1IK-1.2, TIK-1.3.
MK-2 - I[1K-2.3.
IIK-3 - TIK-3.2.
INK-4 - [1K-4.3.

3namo:
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— OCHOBBI TEOPHUHU MEPEHOCA UMIIYNIbCA, TEIJIa U MAaCChI;IPUHLMIIBI (PU3NYECKOTO MOJIEITUPOBAHUS
IIPOLIECCOB; OCHOBHBIE YPAaBHEHUS ABW)KEHUS JKHUJIKOCTEW; OCHOBBI TEOPUHU TEIUIONEPENAYN; OCHOBBI TEOPUU
Maccorepesaud B CUCTEMax cO CBOOOJHOM M HEMOJBM)XKHOW TpaHMIIeH paszzena ¢a3; TUIIOBBIE MPOIECCHI
XUMUYECKON TEXHOJOTHH, COOTBETCTBYIOIIME annapaTbl ¥ METO/IBI UX pacyeTa;

— METOJbl TOCTPOEHUS HMIUPUYECKUX U TEOPETUUYECKHX MOJENeH XUMUKO-TEXHOJOTHYECKUX
IIPOLIECCOB.

Ymemo:

— OIpENENATh XapakTep IBM)KEHUS JKMJIKOCTEM M Ta30B; OCHOBHBIE XAPAKTEPUCTHKU IIPOLIECCOB
TEIUIO- M Maccolepelaud; pacCUUThIBaTh IapamMeTpbl M BbIOMpaTh anmaparypy Uil KOHKpPETHOTrO
TEXHOJIOTMYECKOTO IPOLIECCa;

— paccuuThIBaThb OCHOBHBIE XapaKTEPUCTHUKU XHMHKO-TEXHOJIOTHYECKOIO Ipoliecca, BbIOMpATh
PalMOHAIBHYIO CXEMY.

Bnaoemp:

— METOJaMHM TEXHOJOTMYECKHX pPacdyeTOB OTHIECNbHBIX Y3J0B M J€Taled XUMHYECKOTO
000pyI0BaHMUS;

— HaBbIKaMU POEKTHPOBAHMS TUIIOBBIX allapaTOB XMMHUECKON MPOMBIIIIICHHOCTH;

— METOJaMH ONPE/ENICHUs PallMOHAIBHBIX TEXHOJIOTMUECKUX PEKUMOB padOThl 000PYAOBAHHUSL.

3. Kpartkoe cogep:xaHue TUCHMILIAHBI.

Paspnen 1. I'mapoanHaMuyecKkue npouecchbl U annaparbl XMAMUYeCKONH TEXHOJIO0THH.
1.1. Benenue B nucuuminHy. OCHOBHBIE MOHATHUS U ONPEICIICHUS.

[Ipeamer mucrumuabl  «[Ipomeccsl M anmapaThl XMUMHYECKOW TexHOJorum». Kraccudbukarus
nporeccoB. HenpeppIBHbIE U IEPUOANYECKUE, CTALIMOHAPHBIE U HECTAI[MOHAPHBIE IIPOLIECCHI.

OcHOBHbIE 3aKOHOMEPHOCTH IPOLIECCOB U OOIIME NPUHIUIBI pacyeTa amnmnapaToB XUMHYECKOH
TEXHOJIOTUH.

Kunkoctu wm rasel. Knmaccubukamms sxkuakocred. MnpeanpHas sxuakocTh. KamenbHble W ympyrue
xuakocTu. Cuiibl, IEUCTBYIOIKE B *KUAKOCTH: MacCOBbIE M NMOBEPXHOCTHBIE. HampskeHus B KUAKOCTSIX U
ra3ax (TaHreHLIHaJbHbIe U HOpMalibHbIe). CBONCTBA KUIKOCTEH.

Monens HenpepbIBHOI cpeabl. [lonaTue ¢puznyeckoro 3geMeHTapHOro oObeMa.

1.2. OCHOBBI TEOPUH MEPEHOCA.

OcCHOBBI T€OpUH SBJICHUI NIEpPEHOCA: aHAJIN3 MEXaHU3MOB, MOJIEIMPOBAHUS U Pa3pabOTKU 000OLIEHHBIX
METOJ/IOB pacuera TUAPOMEXaHUYECKHX, TEIJIOBBIX M MAacCOOOMEHHBIX IIPOLECCOB M amnapaTos.
DEeHOMEHOJIOTUYECKUE 3aKOHBI NIEPEHOCA UMITYJIbCa, MacChl U SHEPTrUHA. MOJNEKYJIAPHBIA U KOHBEKTUBHBIN
nepeHoc. O0mire 3aKOHOMEPHOCTH TUAPOAMHAMUKH, TEIUIONEepeaadn U Macconepeaayn. B3aumMocBsi3p 3Tux
IIPOLIECCOB B IPOMBIIIUICHHO! armaparype. Poib siBiIeHUN nepeHoca Mpu XUMHYECKUX ITPEBPALCHUSX.

MarepuanpHbie W SHEPreTHYecKHe (TEIUIOoBbIC) OallaHCHl; OMPEJCICHHE MAaCCOBBIX TIOTOKOB |
SHEPreTUYECKUX 3aTpaT. Y CIOBHS paBHOBECHS U OIpENIEICHUE HAIpaBJIeHUs MpolieccoB nepeHoca. OOumit
BU/JI YPaBHEHUU CKOPOCTH IPOLIECCOB; ABMXKYILUE CUIIbI U KMHETUYECKUE KO ULMeHThl. JIumMuTupyromue
CTaJuH.

1.3. 'mapocraTuka.

Hudbdepenunanbupie ypaBHEHHS paBHOBecus Jiniepa. [lokosimmasicst >KUIKOCTh MO IEHCTBUEM CHIIBI
TskecTH. OCHOBHOE YypaBHEHHE T'HMAPOCTATUKU. I[IpakTHueckue NpPUIOKEHUST OCHOBHOTO YpaBHEHHS
TUIPOCTATUKH.

1.4. 'uapoauHamMuka.

bajjanc cunm npu  IBWKEHMHM BS3KOW HECKHMMAEeMOM JKMAKOCTH. YPaBHEHHE HEpa3pbIBHOCTH
(crumomiHOCTH) OoTOKA. YpaBHeHne HaBbe-Crokca 1 ero pusndeckuii CMpICII.

[Togo6HOoe mpeoOpazoBanue ypaBHeHUs: HaBbe-Ctokca. be3pazmepHble nepeMeHHBIE - KPUTEPUU
rujipoarHamudeckoro nojpoous (Ditnepa, Pelinonbaca, @pyna, roMOXpOHHOCTH), UX (U3UYECKUN CMBICIH,
napaMmeTrpuieckue kpurepuu. KpurepuaabHoe ypaBHEHUE JBUKEHUS BSI3KOM JKHUIKOCTH.

VYpaBHeHue HOBWXEHUs Diiepa. DHEpreTHYecKuid OajaHC CTAlMOHAPHOTO BMKEHHUS HJICATbHOM
KUJKOCTU. YpaBHEHUE bepHyIM I MACAIBHOW U PEAIbHOM KUAKOCTH. Ero nmpakTudeckue MpritoKeHHs
(ucreuenue sxugkocte, TpyOka Iluto-lIlpanaris). IlpuHuMIBI H3MEpEeHUsS CKOPOCTEH M pacxo/ioB
KUJKOCTU JPOCCENIbHBIMU MPUOOpaMu M MHEBMOMETPUUECKUMHU TpyOkamu. OmnpenesieHue pacxosioB IpH
HCTECYEHUU KUIAKOCTEN Yepe3 OTBEPCTHS NI HACAIKH.

'unponuHamMuyeckue pexxuMbl ABMKEHUS KUAKOCTEH: JTaMUHAPHBIA U TYpOYJIEHTHBIMH.
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Yucno PeifHonbAca W €ro KpuUTHYECKHE 3HA4YeHUs. MeXaHU3Mbl JIAMUHAPHOTO U TYpOYJIEHTHOIO
teuenuil. Ilonsitue typOynentHocTu. IlpeacraBieHuss o TUAPOAMHAMMYECKOM IOTPAHUYHOM CIIO€ IMpU
TEYEHHH 110 TpyOaM U KaHalaM U pU 0OTEKaHUU Tel.

Pacuer nuamerpa TpyOONpOBOAOB U aIapaToB; BHIOOP CKOPOCTEH MOTOKOB M ONTUMAJIBHOTO JHaMeTpa
TpyOOIIPOBOJIOB.

Pacnipenenenue ckopocteit o paauycy TpyObl HOCTOSSHHOTO CEUYEHHUS MPU JaMHUHAPHOM CTallMOHAPHOM
TEYEHUH.

Teuenue B TpyOax u kaHanax. Onpenensonuid MONEpeUHbIi pa3Mep MOTOKAa B KaHAJIaX MPOU3BOJIBHON
(bOopMBbI: THPABINYECKUI payC, SKBUBAJICHTHBIN HaMETp.

I'mppaBinueckoe CONPOTHBIEHUE INPU TEUEHWH >KUAKOCTEW W razoB. Pacuer morepp Ha TpeHHE
(ypaBuenmne [lapcu-BelicOaxa) u Ha MecTHBIe conpoTuBIIeHUs.. COOTHOIICHHUSI 1 HOMOTPAMMBI JUIsl pacdyeTa
ko3¢ ¢uLmeHTa TpeHUs. 3aBUCUMOCTH MEXIYy pacxoJOoM M IepenazoM JaBieHus. Pacuer Hamopa aus
nepeMeleHus )KUIKOCTEN uepe3 CUCTeEMY TpyOOIIpOBOIOB U aIapaTos.

1.5. Ilepemenienne )KUAKOCTEM.

[lepemenienue xKUAKOCTEH € MOMOUIBIO MAallMH, MOBBILAOIUX JaBieHHe. OObeMHbIe (IOPUIHEBBIE,
pPOTAIMOHHBIE W Jp.) W AWHAMUYECKHE (LIEHTPOOEKHBIE, OCeBble M Jp.) HacoCchl. OCHOBHBIC TMapaMeTpPhl
paboTHI THAPABINYECKUX MAITUH: TPOU3BOJUTEIBHOCTD, HAMIOP, MOITHOCTH, KIT/I.

Pacuer Hamopa u notpebiasieMoil MOIIHOCTH; OAOOP ABUraTens K Hacocy. OnpeseneHue A0MycTUMON
BBICOTHI BCAaChIBaHUS. SIBJIEHUE KaBUTALUU U €T0 MIPEIOTBPALECHHE.

OcoOeHHocTH pabOThl, CONOCTaBlIE€HHWE M OO0JAacTH TNPUMEHEHUS OCHOBHBIX THUIIOB HAacoOCOB -
LHEHTPOOECKHBIX, TMOPIIHEBbIX (MIyHXkepHbIX) W ap. Cesa3p Hamopa, wmomHocth u  KIIJ ¢
IIPOM3BOIUTENBHOCTBIO (XapaKTepUCTUKU HacocoB). PaboTa HACOCOB Ha CE€Th U UX BBIOOP; PErylIupOBaHUE
IIPOU3BOIUTEIBHOCTH.

Paspnen 2. TenuioBbie npoueccsl M annaparbl XUMHYECKOH TEXHOJIOTHH.
2.1. OCHOBHbIE MOHATHUS U ONIPENIECICHUS B TEIJIONEpeaye.

OCHOBHBIE TEIJIOBBIE MPOLIECCHl B XUMUYECKONW TEXHOJIOTUU: HarPEBAHUE U OXJIAXKICHHUE, KOHJIEH AU
IIapOB U UCHIAPEHUE KUIKOCTEM.

CranuoHapHbI 1 HECTALIMOHAPHBIM MEPEHOC TEIUIOThI. TeMIepaTypHoe 1osie, IpaJueHT TeMIepaTyphl
U TEIJIOBOW MOTOK; TeIUlolepenada U TemiooTnava. TemmnepaTypOornpoBOJHOCTh — TEIJIOMHEPIMOHHBIE
CBOWCTBA CPEJBI.

2.2. Ilepenoc sHepruu B GopMe TEMIOThI.
TemoBoil GanaHC Kak 4YacTHBIA ciaydail sHeprermueckoro Oananca. OrpenereHHe TEIUIOBOW Harpys3Ku
anmnapara Ipyu U3MEHEHUHU U 0e3 U3MEHEHHsI arperaTHOro coctosinus. Pacxon teronocureneil.

HuddepenunanbHoe ypaBHEHUE IIepeHOca SHEPruu B hopme TemnoTel, ypaBHeHue Dypre-Kupxroda u
TEIJIONPOBOTHOCTH.

CranuoHapHbI epeHOC TEIJIOTHI Yepe3 MIIOCKUE U LHUINHApUYecKre cTeHKH. CoueTaHne MEXaHU3MOB
MepeHoca TeIIOThI (TEMJIONPOBOJHOCTH, KOHBEKIIUH, U3JTy4EHUs).

KonBektuBHBINM niepeHoc TemnoTsl. be3pasmepHsie nepemennbie — uncia Hyccensta, Iexne, [Ipanaris,
I'pacroda, @ypre. Pacuer korhpuireHTOB TEMIIOOTAAYN TP BRIHYKJACHHOW M €CTECTBEHHOW KOHBEKIIHH.

TenmooOMeH Tpu M3MEHEHHH arperatHoro cocrosiHus. Konaencanus mapoB. ®opmyna Hyccenbra.
TennooOMeH py KUIEHUH.

PannanTtHBIN TemonepeHoc. B3aumHoe usnydeHue ten. PainaHTHO-KOHBEKTUBHBIN NIEPEHOC TEIIOTHI.
Pacyer noTepp TEMIOTHI anmaparaMyu B OKPYKaIOIIYIO Cpely U TEIIoBOM u30Jsuuu. OCHOBHOE ypaBHEHUE
TEeIUIoNnepe1adH.

2.3. Tennonepenaya B HOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX.

Temnonepenaya B MOBEPXHOCTHBIX TEIUVIOOOMEHHUKAX. AJJUTUBHOCTh TEPMHUECKUX COMPOTHBICHUM.
Cpennsas nBuxkymias cuia Termionepenaud. OmnpeneneHue cpeiaHed ABWKYILEH CHIIBI B ammapaTtax
pa3IMYHBIX KOHCTPYKUMI. B3ammHOe HampaBieHUWE ABWKEHHS TEIUIOHOCUTENeH. Pacuer moBepXHOCTH
TEII000MEHHUKOB.

CriocoObl MOJBO/Ia U OTBOJA TEIJIOTHI B XMMHYECKOM TeXHOJOrHMH. TpeboBaHuUs, MPEAbSABISEMbIE K
terioHocuTensiM. O0OrpeB BOASHBIM I1APOM, BBICOKOTEMIIEPATYPHBIMU OPraHUYECKUMU TEIJIOHOCUTENSIMH,
Tormo4yHbiMU  Ta3zamu. CrnocoObl  amekTpooborpeBa. OTBOA  TEMJIOTHI  BOJOW, BO3IYXOM U
HU3KOTEMIIEPATYPHBIMU TEIJIOHOCUTEISIMH.
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TennooOMeHHbIe anmnapathl; UX Kinaccudukanus. OCHOBHBIE TUIIbI TOBEPXHOCTHBIX TEINIO0OMEHHUKOB
(TpyOuatble, IUIaCTUHYATBIE, ammaparbl C MEPEMEIIMBAIONIMMHU YCTpoHCTBaMU U T.1.) CMecCHTEIbHBIE
TEIUIO0OMEHHUKH: TpaJlupHHU, KOHJEHCATOPbI CMelleHus. BpiOop ONTHUMaNbHBIX KOHCTPYKIHMM M yCIIOBUM
AKCIUTyaTallMy TeII00OMEHHBIX anmapaToB. OCHOBHbBIE TEHJEHIIMU COBEPILIEHCTBOBAHUS TEINIOOOMEHHBIX
anmnaparos.

Pa3znen 3. Ilpoumecchl M annmapaTbl pa3jeieHHs] TOMOTEHHBIX CHCTeM (OCHOBHbIE MaccOOOMEHHbIe
MPouLecchl).
3.1._OcHOBHBIE OHATHUS U OIPEJIEICHUs B Macconepeaaye.

Knaccugukanus mnponeccoB maccooOMeHa. OcHOBHble NOHSTHS M omnpeaeneHus. Ilpoueccel co
cBOOOTHOM M (PUKCUPOBAHHOM TpaHuUllel pasena ¢a3 u ¢ pa3Aesronieit (as3pl meperopoakoi (MemMopanoi).
Hocwutenu u pacnipenensemsie BeniectBa. CriocoObl BeIpakeHUs cocTaBa (as.

OU3NKO-XMMHUYECKHE OCHOBBI MAacCOOOMEHHBIX MpoleccoB. PaBHOBECHbIE YCIIOBUS U OIpE/EICHHE
HampaBJieHus TepeHoca BemectBa u3 ¢asel B Pa3y. Kosadpdunumentsr pacnpenenenus. Ilonstue o
Maccorepeade 1 MaccooTiaye.

KoHuenTpaunoHHoe 1moJie, TpaiMeHT KOHIIEHTPALH, OOIKN U YAEIbHBIN MOTOK Macchl. MosekynspHas
nuddy3us B KUAKOCTAX, razax (mapax) U TBepAbIX Teax.

3.2. MexaHHu3MBbl IEPEHOCA MACCBHL.

VYpaBHeHHE HEPA3PBIBHOCTH ISl IBYXKOMIIOHEHTHON CHUCTEMBI.

HuddepenunanbHoe ypaBHEHNE KOHBEKTUBHOI'O IIEPEHOCA MacChl B OMHAPHBIX CPeax.

Judpdy3MoHHBIN NOrPAaHUYHBIN CIIOH; TPO(GUIN KOHIEHTPALUNA U CKOPOCTEH B MOTOKAX.

Koadpuuumentsl Maccootaun. OCHOBHBIE MO/JIENIbHBIE MPECTABICHUS O MEXaHU3ME MACCOOTJAuH.

MopenupoBanue KOHBEKTHBHOTO MaccooOmena. Yucna Hyccensta, [lexie, [lpanarns, Oypwe u ap., ux
(bu3nyecKuil CMbICH, aHAJIOTUU C TEIJIOBBIM I0J00MEM NPUMEHUTEIBHO K razaM M KUIKOCTSIM. Pacuer
K03 (ULMEHTOB MaccOOTAAYd B ammaparax pa3jMYHbIX THUIIOB IO YPAaBHEHUSIM C Oe3pa3MepHbIMU
[IEPEMEHHBIMHU.

Macconepenaya. OcHOBHOe ypaBHeHHE Maccornepenaud. CooTHOIIEHHE MeXIy KoddduurueHTaMu
Macconepesaud ¥ MaccooTAadyd, aJAUTUBHOCTh AUPPY3MOHHBIX comnpoTHuBieHuN. MHTeHcHdukanus
Maccornepeadu myTeM BO3JIeHCTBUS Ha JUMUTHPYIOIIYIO CTaIUIO.

Bnusinue ycnoBuil (TemmepaTrypbl, JaBieHHs, KOHIEHTpalMil) Ha HampaBieHHE MaccollepeHoca Ha
npuMepax abcopOIHK; MPUHIUIIBI BBIOOpa a0COPOEHTOB.

3.3. ®a30BOE PABHOBECHE.

MartepuanbHblii  0aqaHC HENpPEephIBHOIO YCTAaHOBUBILETOCS IIpoliecca IpU pas3iMYHbIX crHocolax
BBIPA)KEHUS COCTABOB (ha3 U UX PacXoJi0B; ypaBHEHUs pabOUMX JIMHUH.

[IpenenbHble KOHLIEHTPALMK PAaCIpEesIsieMOro KOMIIOHEHTA B OTJAlOIIed U U3BJIEKaroule ¢azax amis
MIPOTUBOTOYHBIX MPOLECCOB. MaKCUMaJIbHO BO3MOXKHAs CTENEHb W3BICUCHHUS, MUHUMAJIbHBIA U
ONTUMAJIBHBIA PacXo/ibl U3BJIEKAIOIeH (a3bl.

3.4. Metoab! pacuéra pazMepoB MacCOOOMEHHbBIX KOJOHHBIX allapaTos.

Pacuer mnomepeuHoro ceueHus (AMaMerpa) KOJIOHHBI; MPEAENbHO JOMYCTUMas M HSKOHOMUYECKU
ONTHUMAJIbHAS! CKOPOCTH CILJIOUTHON (ha3bl.

PanponanbHbIil  BHIOOp B3aUMHOIO HANpaBlIeHUS JBWKEHUS (a3 M OpraHu3alud IOTOKOB B
MaccooOMeHHBIX ammaparax. PacueT MaccoOOMEHHBIX IMPOIECCOB M alMapaToB i CUCTEM C OJHUM
pacnpezensieMbiM KOMIIOHEHTOM. OCHOBBI pacyeTa BBICOTHI MaCCOOOMEHHBIX allapaToB ¢ HENPEPHIBHBIM U
CTYNEHYaThIM KOHTAaKTOM (¢a3. /[Ba OCHOBHBIX METO/Ia pacueTa: Ha OCHOBE KO3((ULIMEHTOB Maccoepeaadn
1 Ha OCHOBE IOHSTHUSl TEOPETUUECKOU CTyleHu pazneneHus. [loHsATHE yncia eAUHULl IEPEeHOCa U BBICOTHI
enuHulbl nepeHoca. daxtop Mmaccomepenaun. CpenHsis JBIXKyLIas cuila maccornepenaud. BnusHue
MIPOJIOJILHOTO TIEPEMELIMBAHUS Ha CPEIHIOI JABIDKYILYIO cuily Maccomnepenauu. [Ipouenypa pacuera,
OCHOBaHHasi Ha 00bEeMHBIX Ko3(dduumentax macconepenaud. ['paduyeckuii ¥ aHANUTUYECKUN METOJIbI
pacuera.

Pacuer BBICOTBI MacCOOOMEHHBIX alllapaToB CO CTYNEHYAThIM KOHTAakToM (¢a3. DPpdexkTuBHOCTDH
cryneHd 1o Mbpdpdpu. Css3p umcina enunul nepeHoca u JjokaapHoro KIIJ[ crymenu mo Mbpdpu.
UYucneHHbI pacuyeT «OT CTYHNEHU K CTYNEHW» M ero rpapuyeckass MHTEPIpPETalus C HCIOJIb30BAHUEM
CKUHETUYECKON TUHUM». YUeT cTpyKTypbl moTokoB U KIIJ Tapenkun. OcoOeHHOCTH pacueTa TapenbuaThix
KOJIOHH Ha OCHOBE IMOHSTHUSl TEOPETHUECKON Tapenku. Yucino AeMCTBUTENbHBIX U TEOPETHUECKUX TapesoK.
O PeKTUBHOCTH TAPETKH.
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PanponanbHbIii  BHIOOpP B3aMMHOIO HAampaBlieHUs [BWKEHUS (a3 U opraHu3alud IOTOKOB B
MaccoOOMEHHBIX ammapaTax.

3.5. AGcopbuus.

OOmue NpUHIMIBI YCTPOMCTBA W KIAacCHU(UKAIMA almapaToB I MacCOOOMEHHBIX IMPOIECCOB B
cucteMax "ra3(map)-xuakocts". OCOOEHHOCTH KOHCTPYKIIUN abcopOepoB.

OcHoBHbIE TUIBI W 0OJacTH mNpuUMEHEHHUs abcopOepoB: HacaJoO4yHble W Tapeab4aTble KOJIOHHBI,
anmnapaTthl CO CIUIOIIHBIM M CEKIHOHMPOBAHHBIM 0apOOTa’KHBIM CJIOEM, ammaparbl C AUCIEPrUpOBAHUEM
KUIKOCTH.

CxeMbl a0COPOLIMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C BBIJICJICHHEM HW3BJICYCHHOTO KOMIIOHEHTA H
pereHepamnueit abcopOeHTa (mecopOmeld mNpu TOBBIIICHHOW TeMIIepaType, MOHWKEHUEM JIaBJICHUS,
OTIyBKOM MHEPTHBIM HOCUTEJIEM).

3.6. Juctmnnsanus. Pextudukanus.

Pa3znenenue nuctuiisuuen )XUIKUX TOMOTEHHBIX CMECEH M CKMKEHHBIX T'a30B; 00J1aCTH IPUMEHEHUS U
0COOEHHOCTH MPOBEACHUSI POLIECCOB IIPU PA3IMYHOM JIABJICHUH.

[TapoXMAKOCTHOE pPaBHOBECHE JUISI CUCTEM C IOJIHOM M OrPAHMYEHHON B3aWMHOW PaCTBOPUMOCTBIO H
€ro BJIMSHHE HAa BO3MOXXHOCTh pa3/IeIeHUs KOMIIOHEHTOB JUCTWULSIIMOHHBIMM MeTojaMu. Pacuer
paBHOBECHS JJIsl UI€aIbHbIX OMHAPHBIX CMECEH.

[Ipocras u ¢paxkiMOHHAs MEpPEeroHkKa; mneperoHka c aeduermanueil. MarepuaibHblil OaaHc, pacyeT
BbIXOJ]a TPOJYKTa M €ro CpeJHEro CcocTaBa IpH IEeperoHke OuHapHbIX cMmecei. CXeMbl yCTaHOBOK.
TenoBble OanaHChl U pacyeT PacXoI0B TEINIOHOCUTENEN JJIs ATUX IIPOLIECCOB.

Pextudukamus. DOuU3NKO-XUMHUUECKHE OCHOBBI M OCOOCHHOCTH YCIIOBHH TPOBEIEHHUS IPOIECCOB.
Cxembl yCTaHOBOK JUIsl HETIPEPHIBHOW U MEPHOJUUECKON peKTUUKAIUU OMHApHBIX cMecei. OcoOeHHOCTH
yCTpoiicTBa amnmapaToB (HAacaJOYHBIX U TapeibuaThiX KOJOHH) M BbIOOpa pPEKHUMOB HUX pabOThl INpHU
pektudukanuu (1Mo cpaBHeHHIO C aOcopOuwmei). OCOOEHHOCTH YCTpPOWCTBA M BapUaHTHI PabOTHI
ucrapuresneit u nediermMmaTopos.

MonenupoBanue M pacueT IMPOLECCOB W ammapaToB IMpPH HENPEpPbIBHON pPEKTU(PHUKAUU OMHAPHBIX
cucteM. OCHOBBI YHUCIEHHOTO U I'padoaHAIUTHYECKOTr0 MeTO10B. MarepuanbpHblid 6anaHc. Paboune nunum.
Ompenenenne MUHMMAJIBHOTO W padouero ¢iaermMoBoro uucia. TermiaoBoi OajlaHC M pacyeT pPacxojOB
TerioHocuTene. [IpuHIUITBI TEXHUKO-3KOHOMUYECKON ONTUMHU3AIMU MPU pacuyeTe padouero (paerMmoBoro
quclia, pa3MEpOB almaparypbl U 3HepreTuyeckux 3arpar. OCHOBBI pacuera TapeiabdyaTblX U HACaZOYHBIX
PEKTU(UKALMOHHBIX KOJIOHH.

Paznen 4. Ilpoumeccbl W anmaparbl  pa3fejieHHsl TeTepPOreHHbIX cHcTeM (OCHOBHBbIE
rUJpoMexaHnyecKue Nmpoueccol).

4.1. Paznenienue rereporeHHbIX cucteM. OCHOBHBIE MOHATUS U METOJIbL.

Knaccudukanus >KUIKUX W Ta30BbIX T'€TEPOrE€HHBIX CUCTEM: CYCIIEH3UH, AMYJIbCHM, IEHBI, IbUIH,
TymaHbl. MaTepuanbHblil 6ajgaHC MPOLIECCOB Pa3/IEeHUs T€TEPOT€HHbBIX CUCTEM.

Onenka >(QQEeKTUBHOCTH U BHIOOP ONTUMAJIbHBIX IPOLECCOB M allapartoB s pa3leleHUs
TeTEPOre€HHBIX CMECEH.

4.2. OCHOBBI TEOPUH OCAKJICHUSI.

Pa3nenenue XUAKUX M Ta30BbIX CHUCTEM B IOJie CUJ TsbkecTH. Pacuer ckopocteld cBOOOJHOTO U
CTECHEHHOI'0 OCAXKJCHMSI TBEPbIX YACTHI] IIAPOOOPa3HON U OTIMYHBIX OT Hee (POPM B MOJIE€ CUJIBI TSKECTH.

[Ipoueccel oTCTanBaHus U YCTPOWCTBO almapaToB pa3JeieHUs CYCHEH3UM, SMYJIbCUM U TblLIei. Pacuer
ITIOBEPXHOCTH OCAXJACHHUS M IPOU3BOJUTEIBHOCTH OTCTOMHHMKOB. YCTPOMCTBO M JEHCTBHE LHKIOHOB
(mpocThIX U GaTapelHbIX), TUAPOLIMKIOHOB.

4.3. TeueHue KUIKOCTH YePe3 HEMOABHKHBIC 3€PHUCTHIEC U NICEBI00KIKEHHBIE CIIOU.

3HaueHue TUAPOJAMHAMUKH 3E€PHHUCTBIX CIIOEB B Ipoleccax (pUIbTpOBaHUS, TEIJIO- U MaccooOMeHa,
reTeporeHHoro karanusa W Jp. OCHOBHbIE XapaKTEPUCTUKH O3THUX CJOEB: JAUCIEPCHOCTh, YlelbHast
MIOBEPXHOCTh, MOPO3HOCTh, IKBUBAJIEHTHBIN JMaMETp KaHaJIOB. PacueT ruapaBlIMYECKOTO CONPOTUBIICHUS
cios. I'mapaBiMyeckoe CONPOTUBIIEHHE CJIOEB HACaJ0K IPOMBIIIEHHBIX Macco- M TEII00OMEHHBIX
anmnaparos.

PexxuMmbl TeyeHHs] NMOTOKOB B HAcaJ0YHBIX KOJOHHAax. [‘MapaBinueckoe CONPOTUBIECHHE, SBICHUS
MTOJIBUCAHUS, 3aXJICOBIBAHNS U MHBEPCUU (ha3 M pacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

['unponuHamMuKa ICEBIOOKMKEHHBIX (KUISIIUX) cioeB. OOjacTb NPUMEHEHUs ICEBIO0KMKEHUS.
OCHOBHbBIE XapaKTEPUCTHKU IICEBIOOKKEHHOIO COCTOSIHMS. [ 'MapaBiudeckoe compoTuieHue. Pacuer

87




CKOPOCTEH TICEBIOOKIKCHHSI U CBOOOJHOTO BUTAHUS, BBICOTHI TCEBIO0KMKEHHOTO Ciost. OMHOpPOIHOE U
HEOJTHOPOJAHOE TICEBIOOXKMKEHNE. OCOOEHHOCTH TICEBIOOKIDKEHUS TIOJIMIUCIIEPCHBIX clioeB. [[HeBMO- u
TUAPOTPAHCTIOPT 3€PHUCTHIX TBEP/IBIX MaTEPUATIOB.

4.4, OuIbTPOBAHUE CYCIIEH3UMA Y OYMCTKA I'a30B OT MBUICH.

Crnennduka moBeaeHUs 0CATKOB KaK 3€PHHUCTHIX CIOEB: C)KUMAaEMbIe M HEC)KUMaeMble OCaIKU. Bubl
(UIBTPOBANTBHBIX TMEPeropook. MakTopsl, BIUSAIOMIUE HA CKOPOCTh (huUibTpoBaHUs. DUIBTPOBAHHE TPHU
MMOCTOSTHHOM  CKOPOCTH  (PWIIBTPOBAHUS. KCIIEPUMEHTAILHOE OMNpENeJeHUE KOHCTAaHT YpaBHEHHS
¢unsTpoBanusa. Kiaccudukanuss u  yCTpOWCTBO OCHOBHBIX THIIOB HEMPEPHIBHO U TEPHOIAYECKU
paboTarouux GUIbTPOB U GUIBTPYIOLUIUX LEHTPUPYT.

4. O0beM yueOHOM THCUMIINHBI.

Beero CemecTtp
Bua yueOHo# padboThl > 6
3E Axkan. 3E Akajg 3E Akajg

. . Y. . Y.
OO61ast TpyA0€MKOCTh TUCITUTLUTHHBI 12 432 6 216 6 216
KonrakTHas padora - ay1MTOpHbIE 3,6 128 1.8 64 1.8 64
3aHATHUS
Jlexuu 1,8 64 0.9 32 0.9 32
[TpaxTueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTejibHas paboTa 6,4 232 3,2 116 3,2 116

CaMOCTOSTEIbHOE U3yUCHUE PA3JICIIOB 6.4 )32 32 116 32 116

JUCIATUTAHBI
Buabl KOHTpOJIS:
OK3aMeH 2,0 72 1,0 36 1,0 36
KonrtakTHas paboTa - mpoMexyTodHas 0.8 0,01 0.4 0,01 0.4
aTTecTalus 2,0
ITonroroBka K sK3amMeHy 71,2 0,99 35,6 0,99 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
Beero CemecTtp
Bun yueOHo# padboThl > 6
3E AcTp. 3E AcTp. 3E AcTp.

Y, Y, Y,
OO61ast TpPyA0€MKOCTh UCITUTUTHHBI 12 324 6 162 6 162
KonrakTHas padora - ay1MTOpHbIE 3,6 96 1.8 48 1.8 48
3aHATHSA
Jlexkun 1,8 48 0,9 24 0,9 24
[TpaxTueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTeJibHAs padoTa 6,4 174 3,2 87 3,2 87

CaMOCTOSTEIbHOE U3yUYCHUE PA3JICIIOB 6.4 174 32 %7 32 %7

JUCIUTLINHBI

Buabl KoHTpOJIA:

JK3aMeH 2,0 54 1,0 27 1,0 27

KoHnTaktHas padoTa - IpoMexKyTodHas 0.6 0.01 0.3 0.01 0.3

aTTecTalus 2,0

ITonroroBka K sK3amMeHy 53,4 0,99 26,7 0,99 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
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AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«O0mas xumu4ecKasi TEXHOJIOTUsD)

1. Hear aucuMmiiMHbl — QOpMHUpOBAHME  3HAHUK B OOJIACTM  pealu3aluil  XHUMHUKO-
TEXHOJIOTUYECKHX TIPOIIECCOB C YYETOM (PHUIMKO-XUMUYECKUX OCOOEHHOCTEW NPOTEKAIOUINX peaKiui,
BbIOOpa ONTHMAJbHBIX YCJIOBUH pealu3yeMblX IpOLEeccoB, BbIOOpa d3((EKTUBHBIX PEAKTOPOB,
MPUOOpPETEHUsI HAaBBIKOB B COCTaBJICHUM MAaTE€PUAJIbHBIX W TEIUIOBBIX OalaHCOB, B pacuere MpOLECCOB U
pEaKTOpoB HAa OCHOBE MaTEMaTHYECKOTO MOJECIMPOBAHMS, MOJy4eHHs 3HaHUI B oOjacTu pa3paboTKu
sHeprocOeperaromux XUMUKO-TexHonoruueckux cucrteM (XTC), 0e30TXOAHBIX U MaJOOTXOJHBIX
TEXHOJIOTMH Ha PUMEPE COBPEMEHHBIX ITPOU3BO/ICTB.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLINHBI 00yYAIOIIUHIICH TOKEH:
Obnadams CIEYIONUMA KOMIIETCHIIUSMA U HHIUKATOPaMU UX TOCTH)KCHUSI:
OIIK-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OIIK-4.14.

3names:

— OCHOBBI TEOPUH XUMHUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO UCCIIEJOBAHUS B3aUMOJICHCTBUS XUMUYECKUX IPEBpaALICHUI U sBJIEHUI mepeHoca
Ha BCEX MacUITaOHbIX YPOBHSIX;

— METOJIMKY BbIOOpa peakTopa U pacuéra npoiiecca B HeM;

— OCHOBHBIE PEaKIIMOHHBIE MPOLIECCHl U PEAKTOPhl XUMUYECKOU U OMOTEXHOJIOTHH;

— OCHOBHBIE€ IIPUHLIUIIBI OpraHU3alMi XUMHUYECKOTO MPOU3BOJICTBA, EM0 UEPAPXUUECKYIO CTPYKTYPY,
METO/IbI OIIEHKH 3(PPEKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIE XMMHYECKHE ITPOU3BOJICTBA.

Ymemy:

— paccYUTaTh OCHOBHBIE XapaKTEPUCTUKNA XUMHUECKOIO MIPOLIEcca;

— BbIOpaTh palMOHAJIbHYIO CXEMY IIPOU3BOJICTBA 33JAHHOTO MIPOJIYKTA;

— OLIEHUTb TEXHOJIOTUYECKYIO 3(PPEKTUBHOCTH MPOU3BOJICTBA;

— BbIOpaTh 3((HEeKTUBHBIN TUI pEaKTOPa;

— IPOBECTH PacCUeT TEXHOJIOTMUECKUX ITapaMeTpOB Ui 3a/laHHOTO MpoIiecca;

— OIpEAETUTh MapaMeTpbl HAWTy4llled OpraHUu3alu Npolecca B XUMUUYECKOM PEAKTOPE.

Braoemy:

— MeToJaMH aHaliu3a 3pGEKTUBHOCTH pabOThl XMMHUUECKUX IPOU3BO/ICTB;

— METOJJaMH pacyeTa 1 aHalli3a [POLEeCCOB B XUMUYECKUX PEaKTOpax, ONpeeeHus
TEXHOJIOTMYECKUX ITOKa3aTeleH;

— METOJJaMH BbIOOpa XUMUYECKUX PEAKTOPOB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paznen 1. Xumuyeckasi TEXHOJIOTUSI M XUMHYECKO€e IIPOU3BOICTBO.

1.1. OcHoBHBIE Onpeae/IeHUs U MOJI0KEHHSI.

Xumudeckass TexHONOrus. OOBEKT XUMHYECKON TEXHOJOTHH. MEXOTpacieBoil —Xapaktep
XUMHUYECKOM TEXHOJIOTMU. Pa3BUTHE XMMHYECKUX MPOU3BOJCTB M XUMHYECKOW TEXHOJOTMU. Mecto
XUMHUYECKON TEXHOJIOTMH B IIPOMBIIIICHHON c(epe U METOJ0B XUMUUYECKOU TEXHOJIOTHH B HEXUMHUYECKUX
OTPACIIAX MPOMBIUICHHOCTH. CHCTEeMHBIM aHAJIU3 CIIOKHBIX CXEM M B3aUMOJICUCTBUIN DJIEMEHTOB CXEMBI —
MOHATUE U coJepkaHue meTona. PU3MYECKOe M MaTeMaTHYECKOE MOJCIUPOBAHUE, ONPEACICHUE U
OCHOBHBIC TIOHSTHS, UX MECTO B HHXCHEPHO-XMMHYECKHUX HCCICIOBAHHUAX M pa3paboTkax. Mecto u
3HAYCHHE HATYPHOTO U BBIUUCIUTEIHHOTO dKcriepuMenTa. Coaep)kaHne U 3a/1auu yueOHOTO Kypca.

1.2. XuMu4eckoe npou3BoaACTBO.

[lonaTe 0 XUMHYECKOM MPOUM3BOJCTBE. MHOTOQYHKIIMOHATLHOCTh XHMHUYECKOTO TPOU3BOJICTBA.
OO0mrast CTpyKTypa XHUMHUYECKOTO MPOHU3BOACTBA. OCHOBHBIC MOJACHUCTEMBl XMMHYECKOTO IPOW3BOJCTBA.
OcCHOBHBIE TEXHOJIOTUUECKHE KOMIIOHCHTHI XHMHUYECKOTO TTPOU3BOICTBA.

KadecTBeHHBIE W  KOJMYECTBEHHBIE TIOKA3aTeIM XMMHYECKOTO IPOM3BOJICTBA: TEXHOJOTHYECKUE,
SKOHOMUYECKHE, IKCIUTyaTallHOHHBIE, COLIMAIbHBIE.
1.3. CoipbeBble pecypchl, BoJa U JHEPrusi B XUMHU4Y€eCKOM MPOU3BOICTBE.
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Knaccugukanusi ChIpbeBBIX PECYpPCOB IO pPA3IMYHBIM MpHU3HAKaM — (a30BOMY COCTOSHHIO,
MIPOUCXOXKICHNUIO, UCTOYHMKAM. MUHepallbHOE ChIpbe (PyIbl U IOJE3HbIE HCKOMAEMBbIE), OPraHUYECKOe
IIPUPOIHOE ChIpbE (FOPIOYUE HCKOIAEMBbIE), PACTUTEIBLHOE M KUBOTHOE ChIPbE, BTOPUYHOE CBHIPhE — HX
WCIIONb30BaHUE M TyTH TiepepaboTku. OCHOBHBIE CHOCOOBI MEPBUYHONW 0OpabOTKH ChIpbs (oOorarieHue,
OUYHMCTKa, NMOATOTOBKA K TPAHCIOPTUPOBKE U nepepadotke). [loHATHe, CylHOCTh UM MpUMEpHl YrilyOJaeHus
UCII0JIb30BAHUS ChIPbsi, KOMOMHUPOBAHMSI IPOU3BOJICTB U KOMIIEKCHOM MepepabOTKU ChIPhSI.
3HaueHUEe M HCIOJIb30BAaHHE BOJbl B XMMMUYECKUX Ipou3BojacTBax. Mcrounuku Bojabl. TpebGoBaHus K
TEXHOJIOTHYECKOU 1 ObITOBOM Boje. [IpomMbllieHHast TOArOTOBKA BO/IbI M METO/IbI €€ OYHCTKHU OT IIpUMeceH.
OcHOBHBIE METOJBI KOHTPOJISI KAdyecTBa BOJbl. OKOHOMHUS BOJONOTPEOJIEHHWS B IPOU3BOJCTBE.
Bo10060poTHBIE CUCTEMBI.

Bunel M MCTOYHMKM SHEPrud B XHMHUYECKON HPOMBIIIJIEHHOCTH. Macmradpl noTpedaeHus u
CHoCcOoObl YMEHBIIECHUs SHepreTuueckux 3arpaTr. CylIHOCTb W NPUMEPHl pEreHepanuud U peKynepanuu
SHEPruu. DHEProTEXHOJOTHYECKHE CUCTEMBl. BTOpUyHbIE SHEpreTHYEeCKHE PECYpPCHI.

Paspnen 2. Teopernyeckue 0CHOBbI XUMHYECKHX MPOLECCOB H PEaAKTOPOB.

2.1. OcHOBHBIE ONpeeIeHUs U MOJT0KeHH.

OU3NKO-XMMHUYECKHUE 3aKOHOMEPHOCTH XHMHYECKHUX MPEBpallleHUd — CTEeXMOMETPUYECKHE,
TepMOJIMHAMUYECKHe, KuHeTudeckue. [lokasaTenn XMMHMUYECKOro MpeBpalleHUs] — CTENEeHb MPEeBpalleHus,
BBIXOJ] IIPOAYKTa, HHTETpabHas U auddepeHnaibHas ceIeKTUBHOCTH, CKOPOCTH PEaKLUU U MIPEeBpaLCHUS
peareHToB.

2.2. XuMHu4yecKue nmpouecchbl.

Onpenenenve. Knaccuduxanuss XuMu4eckiux MpoLECCOB MO Pa3IMUHBIM MIPU3HAKAM — XUMHYECKUM
(BUO XMMMYECKOM peakluu, TePMOJMHAMHYECKHE XapaKTEPUCTHUKH, CXE€Ma IpeBpalleHuil) u (a3oBbIM
(4ucio u arperatHoe coctosiHue as).

I'omorenHsIit xumMuueckuit npouecc. OnpeneneHue U npuMepsl. BiinsHue XuMu4eckux NpU3HaKoB U
YCJIOBUH TIPOTEKAHMS Tpoliecca Ha ero nmokazareiau. CriocoObl MHTEHCH (PUKAITUN.

[TonsiTHe onTUMAaNbHBIX TeMieparyp. OnTuManbHbIe TEMIIEPATYpPhl A1 00paTUMBIX U HEOOPATUMBIX IK30- U
SHJOTEPMHUUYECKUX PEAKIIUM.

['eTeporennsiil (HeKaTamUTUYECKU) XUMUYECKU mporiecc. Onpenenenue u npumepsl. CTpykTypa
mporiecca u ero coctapisitoniue (craauu). Habmromaemas CKOpOCTh XMMUYECKOTO mpeBpamienus. O0macTu
(pexuMbl) IPOTEKaHUS Ipoliecca, TUMUTUPYIOLIAs CTaaUs.

I'eteporennslii xumudeckuili npouecc "raz (KUAKOCTh) - TBepaoe". OO0CHOBaHUE, MOCTPOCHUE U
aHaJIU3 MaTeMaTU4YecKol Mojenu Juid peakiuuil ropeHus (Monenb "cxumaromiascs cdepa') u
Tonoxumuyecko (Mozaens "c HeBzaumozecTByrouuMm sjapoMm"). Halmromaemas ckopocTh NpeBpallleHus,
BpeMsi IPEBPAICHHS] U TyTH UHTCHCU(PHUKALIUU JJIs1 pa3IMYHbIX 00J1acTel MpoTeKaHus mpoliecca.

['ereporennslii Xumuyeckuil mpouecc "ra3 (KUIAKOCTb) - KUAKOCTH". OOOCHOBaHUE, TIOCTPOEHUE U

aHaJIn3 MaTeMatuyeckoil moaenu. Habmogaemas ckopocTh IpeBpalieHust U 00J1acTH IPOTEKaHUs MpoLecca.
[Iytu nHTEeHCUUKALKU [T Ppa3IMYHbIX PEKUMOB MpoIiecca.
Karanutuueckuii npouecc. Onpenenenue, kiaccupukanys, IpuMepsl. ['eTeporeHHbIi KaTajiu3 Ha TBEPIOM
karanu3aTtope. OOOCHOBaHME, NOCTPOCHHWE U AaHAJIU3 MAaTEeMAaTUYECKOM MOJenM Ha KaTaJuTHUYecKOM
MIOBEPXHOCTU M B MOPUCTOM 3€pHE KaTtanusaropa. HaOmromaemas cKOpocTh MpeBpalleHus U 00jacTu
npotekanusi mnpouecca. CTeneHb HCNONBb30BaHMS BHYTpeHHEH mnoBepxHocTu. Iyt uHTeHcUdUKanuu
KaTaJIUTHYECKUX MPOIIECCOB.

2.3. XuMHYeCKHEe PeaKkTopbl.

Omnpenenenre U Ha3HAYEHUE XMMUYECKOro peakropa. PeakTopbsl B XMMHUYECKMX U HEXMMHMUYECKHX
OTpacisiX MpOMbIIUIEHHOCTH. (OO030p TUIOB XHMHUYECKUX PEAKTOPOB, HX CTPYKTYpPHBIE 3JIEMEHTHI
(peakuMoHHas 30HA, YCTPOMCTBAa BBOJA W BBIBOJAA, CMEIICHMS, Pa3A€ICHHUS U paclpeiesieHUs] MOTOKOB,
TEIJI000MEHHBIE 3JIEMEHTHI), OCHOBHbBIE IIPOLIECCHI U SIBICHUS B HUX.

CucremaTu3zalus NpolECcCOB B XMMHUYECKOM PEAKTOpE MO MaciiTady UX MPOTEKaHHs: XMMHYECKas
peakuusi, XMUMHUYECKUH MpOIeCC B AIEMEHTApHOM OOBbEME, MPOLECChl B PEAKIMOHHOM D3JEMEHTE U B
peakTope B LIEJIOM, UX B3aMMOCBS3b M HepapXuyeckas CTPYKTypa MaTeMaTH4eCKOW MOJeNnu Ipolecca B
peakTtope. [TpumMeps! mpoieccoB B pa3IuyHbIX BUIAX XUMHUYECKUX PEAKTOPOB.

Knaccugukanus mpoieccoB B peakTopax IO pa3Id4yHbIM IpU3HAKaM - BHJI XMMHYECKOIo IIpolecca,
OpraHu3anusi MOTOKOB PEareHToB (cXema JBM)KEHUS DPETEHTOB 4Yepe3 peakTop, CTPYKTypa IOTOKOB B
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pEaKkMOHHOM 30HE), OpraHu3alus TEIJIOBBIX IOTOKOB (TEIUIOBOM pexXHuM, CXeMa TelIooO0MeHa),
CTallMOHAPHOCTH TpoIiecca.

O6ocHOBaHUE U IOCTPOCHUE MATEMAaTUYECKOW MOJENH MPOLIecca B peakTopax pa3jiudyHOTO TUIA KaK
CUCTEMbl YpaBHEHHMI MaTepHaJIbHOTO M TEIUIOBOrO OajlaHCOB Ha OCHOBE JaHHBIX O CTPYKTYpe IOTOKa,
XUMUYECKUX TMPEBpaIECHUsAX, SBICHUAX IMEepeHOoca TeIja W BelmecTBa W HX B3aUMOJICHCTBUHU.
Cucremaruzanus v Ki1acCU(pUKAIMSI MAaTEMAaTUYECKUX MOJICIICH MPOIIECCOB B PEAKTOPAX.

W3otepmuueckre mpouecchl B XMMUYECKOM peakTope. BimsiHue cTpyKTypbhl MOTOKa (HMaeaabHOE
CMEIIIEHUE M BBITECHEHHUE), CTALlMOHAPHOCTH Ipoliecca (MPOTOUYHBIA U MEPUOAUYECKUI), MapaMeTpoB U
YCIIOBUH TpOTEKaHUs Mmpoliecca (TemrepaTypa, KOHLEHTpalus, JaBlieHue, 00beM pEaKIMOHHOW 30HbI,
BpeMsl), BUJa XMMHUUECKON peakuuu (IIpocTast U ClIoXKHasl, oOpatuMas U HeoOpaTumMasi) U ee apameTpoB Ha
npoduin KOHIEHTpAIMil U MoKa3zaTelH Ipoliecca B peakTope (CTeNeHb MPEeBpaIleHMs], BBIXOJ MPOJIYKTa,
CEJICKTUBHOCTHh Tiporiecca). OCHOBBI pacuera mporecca B peakrtope. ComocrtaBieHue 3¢GGEeKTHBHOCTH
IIPOLIECCOB B PEAKTOPAX, OMUCHIBAEMbIX MOJIEJIIMU UJEAJILHOTO CMEILIEHUS U BBITECHEHMUS.

Heuzorepmuueckue mpoueccsl B XUMHUYECKMX peakTopax. OpraHusaiusi TEIJIOBBIX MOTOKOB H
peXKMMOB B XHMHUYECKHX peakTopax. PacmpeneneHue TemrepaTypbl, KOHIEHTpPAllMd W CTEHEHU
MIPEBPALLEHUSI B PEAKTOpE B PEKHUMax HJICATbHOIO CMEUIEHUS M BBITECHEHUS, aJuadaTHuYecKOM U C
terwioooMeHoM.  CBsi3b  TeMmmepaTypbl U CTENEHUM IpeBpallleHus B aauabaTUyecKkoM Ipoliecce.
ConocraBiieHue € H30TEPMHUECKUM PEKUMOM. YHCIO M YyCTOWYMBOCTH CTAallMOHAPHBIX PEXUMOB B
peaxKTopax UIealbHOTO CMEIICHHUS.

2.4. [IpoMbllLIeHHbIe XHMUYECKHE PeaKTOPbI.

Ha xoHKpeTHBIX mNpuMepax NPEIMETHO PACCMATPUBAIOTCS MPOMBIIUICHHBIE PEAKTOPHI A
MPOBEJACHUS TOMOTEHHBIX, TETEPOTCHHBIX U KATWIMTHYECKHUX TIPOLECCOB — THUIBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTHUKU U OCOOCHHOCTH pexKuMa, 00JaCTH UCIIOJIb30BAHMUS.

Paspen 3. Xumuyeckoe Npou3BoACTBO, KAK XMMHKO-TEXHOJIOTHYECKasl CHCTEMA.

3.1. CTrpykTypa u onucaHue XUMHKO-TEXHOJIOTMYeCKOH CUCTeMBbI.

XUMHYECKOe MPOU3BOJCTBO Kak XUMHUKO-TexHojorndeckass cucrema (XTC). Ilonarue cuctemsl u
XTC. CocraB XTC: anemenTsl, cBsizH, nojacucteMbl. JneMeHTsl X TC, kinaccudukaius mo BUIy MPOIECCOB
n HaszHayeHuto. Texnonormdeckue cBs3u emeHToB XTC (motokm). IlocnenoBarenbHas, napaiienbHasi,
pa3BeTBIIEHHAsA, TMOCJIENI0BaTEILHO-00BOAHAs (Oaiinac), oOpaTHas (PEUMKI) TEXHOJOTHYECKHe CBsi3H. Mx
CXEMbl U Ha3HauUCHUE.

Onucanne XTC. Bunet mogeneit XTC - onucarenbuble u rpaduaeckue. OnucaTebHbIE MOJICTH -

XUMHUYECKass CXeMa H MaTeMatuyeckas wmojaenb. [paduueckue w™oaenun -  (PyHKIHMOHAJbHAS,
TEXHOJIOTHYECKasi, CTPYKTYpHasl U Jpyrue (cnernuaibHbie) cxembl. HazHaueHue, mpuMeHeHne U B3aUMOCBSA3b
MOJEIIEHN.

3.2. Anamu3 XTC.

[Tonsarue, 3amaun u pesynbraThl aHamm3a X1C - coctosane XTC, MarepuanabHBI W TEMJIOBOU
OanaHChl, MOKa3aTeNIM XMMUYECKOTO ITPOU3BO/ICTBA.

CpoiictBa XTC Kak cUCTEMbI: B3aUMOCBSA3aHHOCTh PEXKHMOB 3JIEMEHTOB, Pa3Iuinue ONTUMAIbHOCTU
3JIEMEHTA OJINHOYHOTO U B CUCTEME, YCTOWYUBOCTD U CYLIECTBOBAHHE CTALMOHAPHBIX PEXKUMOB U Jp.

MarepuanbHblii U TemaoBoW OanmaHCchl. MeToauka coCTaBiI€HHS U pacueTa MaTepUaIbHBIX U
terioBbix OanancoB XTC u ee noacucrem. Oco6eHHOCTH pacueTa O0anaHCOB B cxeMax ¢ penukiom. ®opmbl
npecTaBieHus 0anaHcoB (TabIUIbl, AUArPAMMBI U JIp. ).

MarepuanbHblii  OanaHc A MacCOOOMEHHBIX U pEaKkUHMOHHBIX 3JieMeHTOB. lMcnoiab3oBaHue
CTEXMOMETPUYECKUX, TEPMOJUHAMUYECKMX U MeX(a3HbIX OalaHCOBBIX CcoOoTHOWeEeHu. CreneHb
HCII0JIb30BAHHUS ChIPbEBBIX PECYPCOB.

OHTaNbIUIHBIN, SHEPreTHUYecKUi (M0 MOJHON 3Hepruu) u skcepreruueckuid Oamancel u KITA. Mx
COIIOCTaBIICHUE U UcHob30BaHue B aHammuse XTC.

3.3. Cunre3 XTC.

[Tonste u 3agaun cunte3a XTC. OcHoBHble 3Tanbl pazpaborku XTC. Posip MaTemaTHuecKux U
ABPUCTUYECKUX METOJIOB.

OcHoBHble KoHUenuu npu cuHTeze XTC: MmonHoe MCHOJIb30BAaHUE CHIPHEBBIX M IHEPIETUUYECKUX
pecypcoB, MUHUMU3ALUS OTXOJ0B, ONITUMAIBHOE UCII0JIb30BaHKE ammnaparypbl. VX conep:kanue u crocoObl
peannzanuu. KoMOMHUpPOBaHHBIE MPOU3BOJICTBA, COBMEUICHHBIE IPOLECCHl, BTOPUYHBIE IHEPreTUUYECKUE
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pecypchbl, SHEPrOTEXHOJOTHYECKHE CHUCTEeMBbI, TmiepecTpanBaeMble XTC, 3aMKHYThIE, MaJOOTXOIHbIE
MIPOM3BO/ICTBA - UX IMOHATHS, 0COOCHHOCTH U IPUMEHEHHE.

OnHOpoaHBIE TEXHOJOTHYECKHE CXEMBI: CHCTeMa PEKYNepaTUBHOTO TEIJI0OOMEHa, CHCTeMa
paszeneHuss MHOTOKOMIIOHEHTHOW CMECH, CHCTeMa peakTopoB. OCHOBBI MOCTPOCHHUS HMX ONTHMAJIbHON
CTPYKTYPBI

Paznean 4. IlpomblluieHHbIE XHMUYECKHE TPOU3BOICTBA.

XUMHYECKHE TIPOM3BOJICTBA PACCMATPUBAIOTCS MPEAMETHO KaK peanu3aiusi HU3YYEeHHBIX
TEOPETUUYECKUX OCHOB XHMHUKO-TexHoJoruueckux mporeccoB W XTC, KoHuenmmii MNOCTPOEHUs
BoIcOKOA(PexTuBHONM XTC. OCHOBHOW akIEeHT aenaeTcs Ha (U3HKO-XUMHUYECKHE OCHOBBI KOHIICTIIIMH
MMOCTPOCHUSI TEXHOJIOTMYECKON CXEMBbI MPOU3BOJICTBA M €ro mojcucteM. [Ipon3BOACTBO CEpHOM KHCIOTHI.
[TpousBocTBo ammuaka. [Ipon3BoaAcTBO a30THOM KUCIOTHL. [Ipon3BoICTBO CTHpPOIIA.

Pa3nen 5. CoBpeMeHHbIEe TEHIEHUMH B PA3BUTHM XUMMHYECKOIl TEXHOJIOTHH.

Tekymiee cOCTOSIHHE XUMHYECKOW TMPOMBIIIJICHHOCTH B MHpPE H TEHACHIIMHM €€ Pa3BUTHSL.
[lepciekTUBHBIE WMCTOYHUKH CBHIpbS © dHepruu. Kiactepuzanuss XUMHUYECKOW MPOMBIILICHHOCTH.
CoBMmerieHHbIe TpoIecChl. [ MOKHEe W TepecTpanBaeMble TEXHOJOTHYECKUE cXeMbl. HoBble XHMUKO-
TEXHOJIOTHYECKHE TTPOIIECCHI U CITOCOOBI MOyYeHUs MpoAyKToB. HaHoTexHoI0THS.

4. O0béM yueOHOI TMCUMILTUHBI:

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 7 252 189
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,67 96 72
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,89 32 24
Jlaboparopusie padots! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 3,33 120 90
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B JUCHUIIIIMHbI 3,33 120 90
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4YHas aTTeCTaIHs 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIsi IK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«CucreMbl ynpaBJieHUs XMMHKO-TEXHOJIOTHYEeCKHUMH MPOLecCaMu»

1. Henp AucuMmJMHBI — JaTh 0a30Bble 3HAHUSA 1O TEOPUM CHUCTEM YIIPABICHUS XUMHUKO-
texHojoruyeckumu mnponeccamu (CY XTII), nmpuBuTh HaBblku U ymeHusi aHanu3a cBoiictB XTII, kak
00BEKTOB YIPABJICHUS U IPAKTUUECKOTO MPUMEHEHUS TEXHUUECKUX CPEICTB YIIPABIICHUS.

2. B pe3yabTaTe u3y4eHUus1 JUCHUILIMHBI 00yYaIOLIUIICHA JOJI/KEH:

Obnadams CIEYIONUMA KOMIIETECHIIUSMU U HHIUKATOPaAMU UX TOCTHKCHUS:
OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3uamo:

— OCHOBHBIE ITIOHATHS TEOPUU YIIPABJICHUS;

— CTaTUYECKUE U IMHAMUYECKHE XapaKTEPUCTUKU 0OBEKTOB yIIPaBJICHHUS;

— OCHOBHBIE BU/JIbI cucTeM aBToMaTtudeckoro yrnpasiieHus (CAY) 1 3aKOHbI perylIupoBaHus;
— TunoBble CAY B XUMHUYECKOM MPOMBIILIEHHOCTH;

— METOJBI ¥ CPENICTBA U3MEPEHUS OCHOBHBIX TEXHOJOTHYECKHUX NIapaMETPOB;

— ycroitunBocth CAY;
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— OCHOBHBIE TOHATHUS O HenuHeHHbIXx CAY, penedHbIX cHCTeMaX, JIOTUYECKHX aJTrOpUTMax
YIPaBJICHUS, aJaITUBHBIX U ONTUMAJIBHBIX CUCTEMAX YIIPABJICHUS.

Ymemn:

— OTIPENIENSATh OCHOBHBIE CTATHUECKHUE M TMHAMHYECKUE XapaKTEPUCTUKH OOBEKTOB YIIPABJICHHUS;

— BBIOMPATH PAIMOHAIBHYIO CUCTEMY PETYIUPOBAHUS TEXHOJIOTHYECKOTO TIPOIECcca;

— OIIEHUBATh YyCTOWUNBOCTh CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPUOOPOB i quarHoctuku XTI

Braoemy:

— METOJIaMM TEOPUHM ABTOMATHUYECKOTO PETYJIUMPOBAaHMS, OpraHu3alMd W pacdy€ra CHUCTEM
ONTUMAJIBHOTO YIPABJIEHHUS MPOLIECCAMH XUMUYECKON TEXHOJIOTUH.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paszpen 1. OcHOBHBIE OHATHSA YIPABJICHUA XUMHKO-TEXHOJIOIMYECKUMHU MPOLECCAMHU.

3HaueHue aBTOMATMYECKOIO VIpaBiCHHsS JJIs Pa3BUTUA XUMHUYECKOW IPOMBIIIJIEHHOCTH.
OcoOeHHOCTH YIpPAaBJIEHUS XUMUYECKUM MPEANPHUSITHEM U XUMHUKO-TEXHOJOTHYECKHM IPOLECCOM.
TexHUKO-IKOHOMUYECKUN IPPEKT BHEAPEHUS aBTOMATU3MPOBAHHBIX CHUCTEM YyIpaBieHus. Ponb cuctem
yrpaBiieHUs: B o0ecrieueHrnn 0e30MacCHOCTH XMMHMYECKOTO MPOU3BOJACTBA U OXPaHbl OKPYXKAIOIIEH Cpelibl.
OcHoBHbIE TepMUHBI U omnpeaeneHus. Mepapxus ynpasieHus. OCHOBHbIE NPUHLUIBL YIIPaBICHUS.
Knaccudukanus cucrem ympaBinenus @OynkuuoHanbHas crpykrypa CAY. Tlokaszarenn kadecTBa
YIpaBJICHUS.

Pa3pnen 2. OCHOBBI TEOPUM ABTOMAaTHYECKOI'0 YIIPABJICHUS.

Maremaruueckne wmoaenu CAY. Jlunamudeckue xapakrepuctuku CAY. HWcnons3oBanue
onepalMoHHOTo ucurciaeHus it ananuza CAY. Tunosble TuHaMU4ecKue 3BeHbs. BpeMeHHbIE 1 4aCTOTHBIE
XapaKTePUCTUKU. DKBUBAJICHTHBIE MTPEOOPa30BaHUs CTPYKTYPHBIX CXeM. Y CTOMUMBOCTH JInHEHHBIX CAY c
oOpatHoll cBs3bt0. Kitaccudukanust 1 oCHOBHBbIE CBOWCTBA OOBEKTOB YIpaBiIeHUA. MeTObl ONpeeeHUs
CBOMCTB O0O0BEKTOB ympaBieHus. OCHOBHbIE 3aKOHBl peryaupoBaHus. Peryiastopel Ha OCHOBE
UCKYCCTBEHHBIX HeWpoHHBIX cered. Lludposrie u pobacTHble cucTembl ymnpasieHus. BpiOop 3akona
peryaupoBaHus U ONPEIEICHUE ONTUMAJIBHBIX TAPaMETPOB HACTPOMKHU IPOMBILIUIEHHBIX PETYISATOPOB.

Paspnen 3. U3MepeHne TEXHOJIOIHYECKUX TAPAMETPOB XUMHMKO-TEXHOJIOIMYECKOI0 mpoiecca.

l'ocynapcTBeHHast cuUcTeéMa NPOMBILUIEHHBIX NPUOOPOB M CPEACTB aBTOMaTH3anuu. (OCHOBHbBIE
TEPMHUHBI M OmpeleneHus Merposioruu. Metoasl usmepenuil. CpeacrtBa HM3MEpPUTENbHON TEXHHKH, HX
CTaTU4YecKue U AuHamuueckue coictBa. [lorpemnoctu n3mepenuit. CriocoObl nepenayn HHGoOpMauu Ha
paccrosinue. Opranuzanusi AUCTaHIMOHHONW auarHocTuku XTII. M3mepeHne OCHOBHBIX TEXHOJOTHYECKUX
IapaMeTpoB: JIABJICHMS, TEMIIEPATYPhl, pacX0oa U KOJIMYECTBA, YPOBHS KUJIKOCTH U CHITYYHX MATEPHAIIOB,
cocTaBa U (PU3UKO-XMMHYECKUX CBOMCTB BEILIECTB.

Paznen 4. OcHOBBI NPOEKTHPOBAHHMSA ABTOMATHYECKHMX CHCTEM YIPaBJIeHUSI XHUMHKO-
TEXHOJIOTHYECKUMHM MPOLECCAMM.

OcoOennoctu ynpaBineHuss XTII. PerymupoBaHue OCHOBHBIX TEXHOJIOTMUECKUX I1apaMeTpOB:
pacxona, naBieHUs, TemrepaTypsl, ypoBHs, pH. Texuunueckue cpeactsa CAY. OcHOBHBIE pa3HOBUIHOCTU
YOPABJISIOMMX YCTPOMCTB. THIIBI, XapakTEepUCTUKHM M PAcC4€T MCIOJHUTEIbHBIX MEXaHU3MOB U
perynupymoomux opraHoB. OdQopmileHHe NpPOEKTHOro 3a/JaHus Ha aBTOMATH3aLUI0 TEXHOJOTMYECKOTO
npouecca. Beibop Toduek usmepeHus, KOHTPOJIs, YIPaBIIEMbIX apaMeTPOB U YIPABISAIOLIUX BO3/IEHCTBUN.
CrannmapTsl U yCIOBHBIE 0003HAUEHHUS ISl TeXHOJOru4eckux cxeM. OcHoBHbie cBeneHus o6 ACY TII B
xuMmuueckoi npomeinuieHHOCTH. [Ipumepsr ACY TII B xuMuueckoil npombliieHHOCTH. OCHOBHBIE BBIBOIbI
o kypcy. CoBpemennsie TeHaeHIuU B pazputun CY XTII.

4. O0béM yueOHOI TMCUMILTUHBI:

O0bemM TUCUMIIIMHBI
Buja yueOHo# padoThl Axax | Actp.
3E
Y. 4.
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 5 180 135
KonTakTHasi paboTra — ayIMTOPHBIE 3aHATHUSA: 1,33 48 36
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Jlexinm 0,433 16 12

[Tpaxtuueckue 3ansarus (113) 0,433 16 12

Jlaboparopusie pabotsi (JIP) 0,433 16 12

CamocrosiTeJibHas paboTa 2,67 96 72

CaMOCTOSATETbHOE N3YUCHUE PA3/ICTIOB JUCITUTIIHNHBI 2,67 96 72

Buja kouTpoJs:

JK3aMeH 1 36 27

KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3

ITonroroBka K sK3amMeHy 35,6 26,7
Buja nTOroBoro KOHTpost IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHBI
«MoaenupoBaHue XUMUKO-TEXHOJOTHYECKUX MPOLECCOB»
1 Heap AUCHUIIMHBI — MPUOOpPETeHNE 0A30BBIX 3HAHWU 1O OCHOBHBIM pasziejiaM Kypca, a TaKxke
YMEHUUW W TPAKTUYECKUX HABHIKOB B 00JIACTH MOJCIUPOBAHUS XMMHKO-TEXHOJIOTHYECKUX IPOIECCOB,
KCIMOJIb3YEMbIX MPH PEIIEHUU HAYYHBIX U MPAKTUYECKUX 3a]1a4.

2. B pe3syabTaTe u3yyeHUs1 JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:
Obnadams CIeNyONMMA KOMIIETEHITUSIMA U WHIUKATOPAMU UX TIOCTHKCHUS:
OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.3; OIIK-
5.5; OIIK-5.6; OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.14; OIIK-4.16
3nams:
® METOAbl IOCTPOCHUS ASMIUPUYECKUX (CTATUCTUUECKUX) U (PUUKO-XUMUYECKUX (TEOPETUYECKUX)
MoJieNiell XUMUKO-TEXHOJOTUYECKUX ITPOLIECCOB;
e MeTOAbl HACHTU(DUKALMM MaTEMaTHYECKUX OINHCAHUN TEXHOJIOTUYECKUX IIPOLIECCOB Ha OCHOBE
AKCTIEPUMEHTAIBHBIX JTaHHBIX;
e METOAbl ONTHUMM3AIMN XUMHUKO-TEXHOJOTUYECKUX MPOLECCOB C MPUMEHEHUEM AMIUPUUYECKUX H/HIN
(U3UKO-XUMHUYECKUX MOJIEIIEH;
Ymemy:
® [IPUMEHATh U3BECTHbIE METOJbl BBIUMCIUTEIBbHOW MaTeMaTHUKH M MaTeMaTH4YeCKOW CTaTUCTUKU AJIs
pelIeHHs KOHKPETHBIX 3aJad pacyeTa, MOJEIMPOBAaHUS, WIACHTH(QUKAUU W ONTUMHU3ALMU TNpU
HCCIIEIOBAaHUU, IPOCKTUPOBAHUY U YIIPABJICHUH NPOIIECCAMH XMMHUECKON TEXHOJIOTUN
® CIIOJIb30BAaTh B CBOEH MPAKTUUECKOW AESITEIbHOCTU JUISl TOCTHIKEHUS ITHX LeJed U3BECTHBIE MAKEeTh
MPUKIIAIHBIX IPOTpaMM.
Braoemy:
e METOJAMM MAaTeMaTUYECKOM CTaTHCTUKH /il 0OpabOTKM pe3ylbTaTOB AaKTUBHBIX M IACCUBHBIX
AKCHEPUMEHTOB
e METOJAaMH BBIYMCIUTEIbHON MaTEMATHKU JJIs pa3pabOTKU U peain3allii Ha KOMIIbIOTEpax alropuTMOB
MOJENUPOBAHUS, UACHTU(DUKALIMY U ONITUMHU3ALMH XUMHKO-TEXHOJIOTHYECKUX IIPOIECCOB;

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

Tema 1. OCHOBHbIC HOHATHS.

OCHOBHbIE TPUHIUIBI KOMIIBIOTEPHOTO MOJEIMPOBAHUS XUMHUKO-TEXHOJOTHYECKUX IPOLIECCOB
(XTII). Maremaruyeckue OSMIHMPUYECKHME U MaTeMaTHUecKue (U3MKO-XMMHUYECKHE MOJEIU U
KOMIIBIOTEPHOE MOJIEIMPOBAHKUE. JleTepMUHUPOBAHHBIE M BEPOSTHOCTHBIE MATEMAaTHYECKUE MOJEIH.
[IppuMeHeHre METOMOJOTMM CHCTEMHOIO aHaliM3a Uil PELIeHMs 3anad MoaenupoBaHus. lIpumenenue
MPUHIMIA «YEPHOIO SIIMKA» IpU MaTeMaTHYeCKOM MOJEIMPOBAHUU. ABTOMATHU3UPOBAHHBIE CHUCTEMBI
npukiagHoil nHpopmaTuku. Mepapxuueckas CTpyKTypa XHUMUYECKUX HMPOU3BOJCTB U UX MATEeMaTUYECKUX
Mozenen. [IpuMeHeHre KOMIBIOTEPHBIX MOJENEN XMMHUYECKUX MPOLECCOB I AHAIN3A, ONTUMHU3ALUU U
CHUHTE3a XUMHUKO-TEXHOJIOTUYECKUX cucteM. OCHOBHBIE MPHEMbl MaTEMATUYECKOTO MOJACIUPOBAHUS:
SMIUPUYECKUHN, CTPYKTYPHBIN ((PU3HKO-XUMHUECKUI) 1 KOMOMHUPOBaHHbBIN (TeopeTuueckuii). [loctpoenue
CTaTUYECKUX M JHHAMUYECKMX Mozenel. Pemenne npsMbix 3agad. [IpoexkTHBII W ITOBEPOYHBIM
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(oueHouHbI) pacuer mpoueccoB. Pemienne o0paTHbIX 3amad. [lapamerpuueckass U CTPYKTypHas
UJCHTUPUKAIUS MaTeMaTH4YeCKUX Mojeiell. YCTaHOBJEHHE aJeKBAaTHOCTH MaTeMaTHYEeCKHX MOJeNeH.
Crparerusi TpOBENCHHUS PACUETHBIX HCCIENIOBAaHUI M KOMIIBIOTEPHOTO MOJEIHUPOBAHUS PeaJIbHbIX
IIPOLIECCOB.

Paspnean 1. IlocTpoenne SMnupryecKUX MoAeIel XMMUKO-TEXHOJIOTHYeCKHUX MPOLECCOB.
Tema 1.1. ®opMyJHpOBKa 32a4¥ ANNPOKCHUMANMM JAHHBIX JJISi ONHUCAHUSA JIKCINEPUMEHTAJbHbBIX
3aBMCHMOCTEl M NOJdYyYeHHs IMIUPHYECKHX MojeJieil npoueccoB. Buasl Kputepres anmpoKCHMAaIUu.
Kpurepuii metona HauMMeHbIIMX  KBaApaToB. PenieHue 3aadn anmpoKCHUMalUu JUlsl HEJIUHEHHOM u
JUHEIHOW 1o mapameTpaM Mozesneil. Marpuunasi popMyaupoBKa 3a/1auy allIpoOKCUMalUU. AHATUTHYECKUI
U QITOPUTMUYECKUI MOJIXObI JUIS PElICHUs 3a/1a4M alMpOKCUMAIMH JJIsl JIMHEWHBIX U JIMHEapU30BaHHBIX
MOJIEJIEN METOIOM HAaUMEHBIINX KBAIPaTOB.
Tema 1.2. HopmajabHblii 3aKOH pacnpeiejeHUs  UIS BEKTOPHBIX CJAYYAWHBIX  BeJWYMHbI U
onpejejJeHue UX YHCJIOBbIX XaPAKTEPUCTHK. MaTeMaTnuecKoe OKUJAHUE U TUCIIEPCUs Il BEKTOPHBIX
CIy4allHbIX  BENMYMH. JIMCIIEpCHOHHBII W  KOpPpEeJSIMMOHHBIA  aHaym3. llonsatus  nucnepcun
BOCITPOM3BOJUMOCTH M aJEKBAaTHOCTH, a TaKXKe€ - OCTaTO4YHOM mucnepcuu. OmpezneneHUe BbHIOOPOYHBIX
K03 puimeHToB Koppesanuu 1 KodhuimenTa MHOKECTBEHHON Koppersiiui. CTaTUCTUYECKUM TIOX0I K
OTIPEJIENIEHUIO OIINOOK U MOTPEIIHOCTEN B 3KCIIEPUMEHTAIbHBIX TOUKAaX U3MEPEHUH.
Tema 1.3. PerpeccHoOHHbIN U KOPPEJISAIMOHHBIN AHAJIN3 JJIS MOCTPOECHHUS IMIUPUYECKHUX MoOjIeIeH Ha
OCHOBE JAaHHBIX NACCHMBHOIr0 3KcnepumenTta. [lonstus Qynkuuu orkimmka u (akropoB. OCHOBHbIE
JNOMYUIEHUSI PETPECCUMOHHOTO M KOPPEJSIMMOHHOIO aHanu3a. KpuTepuum MNpPOBEPKH OJHOPOIHOCTH
nucniepcuii. BelOop Bulla ypaBHEHUIN perpeccuu, a Takke ompelieieHne KOIPPUIIMEHTOB PEerpeccuu U UX
3HAYUMOCTH C ucrnoJib3oBaHueM Kputepus CrbrogenTta. [lpoueaypa HCKIIOYEHHS HE3HAUMMBIX
ko3¢ umenToB perpeccuu. OnpeneneHue aJeKBaTHOCTH PErPECCHOHHBIX MOJIENEH ¢ OMOIIbIO KPUTEPHS
duiepa.
Tema 1.4. OcHOBHbBIE 110J/105KeHUS TEOPHH IJIAHUPOBAHMSA JKcnepuMeHTOB (I): moaHbld QakTOpHBIH
akcnepumMeHT (I1PI) n 00padoTKa ero pe3yabTaToB. ONTHMaIbHBIE CBONCTBA MATPULILI IJITAHUPOBAHUS U
CBOMCTBO opToroHanbHOCTU. OmpeneneHue KodQPUIMEHTOB MoOjeIeH, WX 3HAYUMOCTH H TPOBEPKA
a/IeKBaTHOCTHU ypaBHeHUs perpeccuu. CBONCTBO poTaTabeIbHOCTH MOJIHOTO (PaKTOPHOTO 3KCIIEPUMEHTA.
Tema 1.5. OcCHOBHBbIC 10JIOKEHHSI TEOPUM IUIAHUPOBAHHUA JKcnepuMeHTOB (II): opTOroHAJBLHBINH
LEeHTPAJIbHBINH KoMIO3MuMOHHbIN niaad (OLIKII) skcnepuMeHTOB M 00padoTKa ero pe3yjbTaToB.
ObecrieyeHrie OPTOrOHAJIBLHOCTH MAaTpPULbl MJIAHUPOBAHUS M OIpPENEICHHUE BEIMYMHBI 3BE3/IHOTO ILIeYa.
Onpenenenre K03(QQUIMEHTOB MOJEIN, UX 3HAYUMOCTU U OLIEHKA aJ€KBATHOCTU YpPaBHEHHUS PErPECCHM.
PacuetHoe BbIUKCIEHHE KOOPAUHAT TOUKH ONTUMYMa (IKCTPEMYMA).
Tema 1.6._Onrumusanus JIKCHEPUMEHTAJbLHbIX HMCCAEAOBAHWN ¢ npuMeHeHueM meroaa bokca-
Buabcona. OCHOBHBIE [TOAXO0/IbI K ONITUMU3ALINU SKCIIEPUMEHTAIbHBIX UCCIIEJOBAHUNA. DKCIIEPUMEHTAIILHO-
cratuctuyeckuil meroj. CrpaTerus ABMXKEHHS K ONTUMYMY LieleBoM (GyHKUMHM (QYHKIMH  OTKIIMKA)
IpaJueHTHBIM MeToJIoM. Kputepun NOCTHXKEHHUS «IOYTH CTAllMOHAPHOM O0JIacTU» U METOJIbl YTOYHEHHS
MOJIOXKEHUSI ONTUMAJILHOM TOUKH B (JaKTOPHOM IPOCTPAHCTBE.

Paspnean 2. IlocTtpoenune (pU3HMKO-XMMHUYECKHUX XUMUKO-TEXHOJIOTHYECKHX MPOLIECCOB.

Tema 2.1 JTanbl _MaTeMaTH4YeCKOr0 MojaeJupoBaHus. PopMyIHpOBKa THUIIOTE3, MOCTPOCHHUE
MaTeMaTHYECKOro ONMHUCaHUs, pa3padoTKa MOJIEIUPYIOIIET0 aJrOPUTMa, IPOBEPKA a/IeKBAaTHOCTU MOJEIN U
UACHTUPUKAIMSA UX TaPAMETPOB, PACUETHBIE UCCIIEIOBAHUS (BBIYMCINUTENbHBIN 3KCIIEPUMEHT).

Tema 2.2 CocraBjeHHe CcHCTEM YPABHEHWH MaTeMATH4YeCKOr0 ONHCAHWSA TPOLECCOB U
pa3pa®orka (BbIOOp) AJrOPpUTMOB  HMX peuieHMs. bIIOYHBIM DPUHIMO TOCTPOEHUS CTPYKTYPHBIX
MaTeMaTH4eckux mojenei. O000IeHHoe ONMCcaHue ABW)KEHUS MOTOKOB (a3 B ammaparax ¢ HOMOIIbIO
TUAPOJIUHAMUAYECKUX MOJENIEH, YIUTHIBAOIIUX COCPEAOTOUYEHHBIE U PACTIPEICTICHHbIE HICTOYHUKH BEIIECTBA
u dHepruu (TemnotThbl). JloKanbHble HMHTEHCUBHOCTH HCTOYHUMKOB BEIECTBA M TEIUIOTHI B IOTOKaXx,
COOTBETCTBYIOILIME  PA3IUYHbIM  (U3HKO-XMMHUYECKUX mpoueccaM. OCHOBHbIE THUIBI  YpaBHEHHM
MaTeMaTHYECKOr0 OMNMCAaHUA XHWMUKO-TEXHOJIOTMYECKUX  IPOLECCOB — KOHEYHbIE, OOBIKHOBEHHBIE
muddepeHnranbabie U quddepeHnraibHble ypaBHEHUS B YaCTHBIX TPOU3BOIHBIX.

Tema 2.3 Maremaruyeckoe MOACJMPOBAHHE CTANMOHAPHBLIX W JMHAMHYECKHX PEKHMOB
CUAPABJIMYECKUX TMPOLECCOB B TPYOONPOBOAHBIX cHCTeMaX, IJ100ajdbHble W 1eKOMIO3UIMOHHbBIE
MeTo/Ibl pellleHusi CUcTeM HeJlHHeHHbIX YPABHEHHIl, 2 TaK:Ke IBHbIe M HesIBHbIE MeTO/bl YHCJIEHHOI 0
pelieHusl cucreM OObIKHOBeHHBIX auddepennnanbubix ypaBHeHuil. CocraBiieHUe YypaBHEHHM
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MaTeMaTHU4eCKOro onucanus npouecca. [loctpoenre HHPOPMAITMOHHBIX MATPUL] MaTEMaTHUYECKUX MOJeei
Uis BbIOOpa OOIIEro ajroputMa pelieHdus — MOJEIUPYIOIIero ainropurMa. Peanusanusi aJropuTMoB
pelIeHUsT HENUHEHHBIX M OOBIKHOBEHHBIX UG (epeHInanbHbIX ypaBHeHUH. OnucaHue CTalMOHAPHBIX
pexumoB XTII ¢ npuMeHeHHEM CHCTEM JIMHENHBIX U HEJIMHEMHBIX YpaBHEHUN. MTepanrioHHbIE aJIrOpUTMBI
pemienus. Ilpumenenue MeronoB mnpocThix urepanuii u HproToHa-Padcona ans mosydeHus penieHus.
[IpobGnema cxonuMoOCTH mpoliecca pelieHus. JIeKOMIO3MIIMOHHBIM METOJl PEIIEHUsl CIOXKHBIX CHCTEM
KOHEYHbIX ypaBHeHMH. [locTpoeHune nHpOpMALMOHHOW MaTpHLbl JJIs BHIOOpA ONTHUMAIbHOTO aJropuTMa
pemienus 3anaun. [loHsTue xectkoctu cucteM IupdepeHIHaTbHbIX YpaBHEHUN U KPUTEPHUU KECTKOCTH.
SIBHBIE (OBICTpBIE) U HESIBHBIE (MEUIEHHBIE) METObI pelieHus. MeToabl nepBoro (Meroj Diiepa), BTOporo
( MomubuIupoBaHHbBIE METOABI Dijepa) u yeTBepToro nopsaka ( merox Pynre-Kyrra). Onenka TouHocTH
MEeTO/I0B — owmubok yceueHus. llepexonnbie omuOKM U OMMOKM OKPYIJIEHUS NpPU YHUCIECHHOM
UHTErpupoBanuu JuddepeHInanbHbiX ypaBHeHUNH. CriocoObl o0ecrieueHns CXOMMOCTH PElIeHUs 3aa4u.
[IpumeHeHre HESBHBIX METOJOB [UIsl PEHIeHHS JKECTKUX cHucTeM Jud@depeHIHaNbHbIX YpaBHEHUN.
Omnpenenenus Iara MHTETPUPOBAHUS UTEPAallMOHHBIM MeTojoM. MetonoB Kpanka-Hukosnbcona (meron
Tpanewnuii).

Tema 2.4 Maremarnyeckoe MoOJeJHPOBAHME CTANMOHAPHBIX  PeXKMMOB  IPOLIECCOB
TelnJjonepeaayd B IUVIACTHHYATHIX W 3MeeBHKOBBIX Tel1000MeHHUKaX. Maremaruueckoe omucaHue
MIPOLIECCOB C NPUMEHEHHEM MOJIeNeld HAEaJbHOr0 CMEUIeHWs W BhITeCHeHHs. Bbibop u rpaduueckoe
IIpe/ICTaBJICHUE AIrOPUTMOB perieHus. [IpuMenenue cTtaHAapTHBIX METOA0B BBIUMCIUTEILHOW MaTEMATUKH
JUIs pellieHus 3a1au.

Tema 2.5 Maremaruyeckoe MOACJIHMPOBAHNE CTALMOHAPHBIX PEKMMOB _IPOLECCOB TeILIONepeIayu B
IPSIMOTOYHBIX U NPOTHUBOTOYHBIX TPYOUATHIX TeNJI1000MEeHHUKOB, peieHue 3aaa4u Komu u kpaeBoii
3a1a4d _ NIpU _ MHTErPHPOBAHUM _ CHCTeM OOBLIKHOBeHHBIX JAuddepeHnnanbHbIX YpPaBHEHUH.
MaremaTtuueckoe OINUCAaHUE MPOLIECCOB C NPUMEHEHHWEM MOJeNiell HAealbHOro BbITECHEHHUA. PemeHue
3amaun Komm u kpaeBoi 3amauu. [IpeacraBieHue aaropuTMoB BBIYMCIECHUNH B BHJAE MHPOPMALMOHHOMN
MaTpHLIbl CUCTEMBbl YpaBHEHUII MaTeMaTHYeCKOro ONUCaHHUs U OJIOK-CXeM pacyeToB. MaremMaThdeckoe
onucanue XTIl ¢ mpumeHeHuem cucrteM OOBIKHOBEHHBIX AU(QepeHInanbHbIX ypaBHeHUU. OmnucaHue
00BEKTOB C pacHpelleICeHHBIMU B IPOCTPAHCTBE mapaMerpamu. POpMyIMpoBKa HAYalbHBIX U KpPAeBbIX
yclIOBUM 3amau peuieHus. YucineHHbI anroputMm l-ro mopsaka ais pemieHus 3agaun Komm. Merton
«TIPUCTPEIKU» JUIsl pElIeHHs KpaeBoOH 3ajauu.

Tema 2.6 MatemaTuyeckoe MoJeJMPOBaHUE CTAIMOHAPHBLIX PEKHMOB IPOIECCOB B PeakToOpax ¢
Memajako. OnucaHue MHUKPOKHMHETHUYECKUX 3aKOHOMEPHOCTEM NpPOTEKaHHsI MPOU3BOJBHBIX CIIOKHBIX
XUMHUYECKUX peakuuid B KUAKOW ¢a3e s MHOTOKOMIIOHEHTHBIX cucteM. OmnpeneneHue KIH4eBbIX
KOMIIOHEHTOB CJIOKHBIX XMMHYECKHX PEaKUui C MPUMEHEHUEM METOJIOB JUHEMHON anredpbl - paHroB
MaTpHll CTEXMOMETPUYECKUX KOIPPUIHEHTOB peakuuu. MaTemMaTuueckoe OINHMCAHUE PEAKTOPHOTrO
nporecca ¢ pyoalkon A IpOU3BOJIbHON CXEMbl MPOTEKAHUS XUMHUUYECKON peakiuu. BpiOop airoputmos
pelieHus 3aJayd C NpPUMEHEHHEM HH(OPMALMOHHOW MaTpHILbl CUCTEMbl yYpaBHEHUH MaTeMaTHYECKOTO
ONMCAHUA U IPEJCTABICHUS aIrOPUTMa PELLIEHHS C TOMOILBIO OJIOK-CXEMBI pacyeTa Ipolecca.

Tema 2.7 MaremaTnyeckoe Mo/Je/IMPpOBaHNE HECTANMOHAPHBIX PEKHMOB IPOLIECCOB B PeaKTopax ¢
Memajako. Maremaruyeckass NMOCTaHOBKAa 3aJauyd JUIsl PEAaKIUH C HPOU3BOJIBHONH CTEXHOMETPUUYECKOU
cxemoil. @opmynupoBKa 3anaun Komm — 3a1a4u ¢ HavaJabHBIMU YCIOBHAMU. Pa3HOCTHOE IpencTaBlICHHE
cUCTeMbl OOBIKHOBEHHBIX U depeHranbubiX ypaBHeHUH. [locTpoeHrne MHPOpMAIMOHHON MaTpULIbI JUIs
BbIOOpa ajropuTMa peuieHus. ['paduueckoe MpeacTaBICHUE aNrOpUTMa pEHIeHHUs B BUAE OJOK-CXEMbl
pacuera.

Tema 2.8 MaremaTnueckoe Mo/ie1HPOBAHHE CTAIMOHAPHBIX Pe:KMMOB B TPYOUYATBIX peaKkTopax ¢
IPSIMOTOYHBIM U NPOTHBOTOYHBIM JIBMKEHHEM TelJIOHOcHTeell. MaTemaTHueckas IOCTaHOBKA 3aJa4u
JUIsL peaKklMM C KOHKPETHOM cTexuomeTpudeckor cxemoil. PopmynnpoBka 3amgaun Komm — 3amaum ¢
HavyaJIbHBIMH YCJIOBHUSIMU U KpaeBOM 3a/1auil — 3aJ]aul C KpaeBbIMH YCJIOBHSIMU. Pa3HOCTHOE npecTaBieHIE
cucTeM OOBIKHOBEHHBIX AM(QepeHunanbHbiXx ypaBHeHUW. [locTpoeHne uMHGOPMALMOHHBIX MaTpULl IS
BbIOOpa aNropuTMOB pelleHus. I'papuueckoe mpeacTaBieHUE aJrOPUTMOB pEIICHUs B BUIE OJIOK-CXEMbI
pacuera.

Tema 2.9 MaremaTnyeckoe MojeJHPOBAHME HECTANMOHAPHBIX PEKUMOB MPOLECCOB B TPYOGYATHIX
peaKTopax W YHCJeHHbIe AJTOPUTMbI AHCKPETH3alMH Jis pelleHusi cucteM JuddepeHIHATbHBIX
YPaBHeHHMIi C 4YacTHBIMM NPOM3BOAHBIMU. MaTemaThueckas IIOCTAaHOBKA 3aJaud JUIsl PEakiuu C

96




KOHKPETHOM CTEXMOMETPUUYECKOM cXxeMol. QPOpMylIHpOBKa HAYAJIbHBIX W T'PAHUYHBIX YCIIOBHM.
JuddepeHunanbHble ypaBHEHHMs] B YacTHBIX IPOU3BOJHBIX - JJUIMITHYECKOTO, NapaboJIMYecKoro u
rUNepOOJMYECKOr0 TUIOB. AJTOPUTMBI pEIICHUS ypaBHEHUM mapabojuyeckoro tuma. MaremaTuueckas
MOJIENIb XUMHUYECKOIO IPEBPAILECHUS B W30TEPMUYECKUX YCIOBUSAX JUIsl HECTAlMOHAPHOTO IIpoIecca B
TpyOUaThIX ammaparax ¢ yueToM IpoJ0JIbHOIO NEpeMENIMBAaHUs U ¢ IPUMEHEHUEM OJIHOIIapaMeTpHUYeCcKO
TU(pPy3HOHHOW MOJENU Il ONHCAHMsS THIPOAMHAMMYECKONM OOCTaHOBKM B PEaKIUOHHOM IOTOKE.
ANroput™Mbl  peuieHUss B BHUJAE€ CHUCTEM HEIMHEHHBIX ypaBHEHHMH, a Takke OOBIKHOBEHHbBIX
nuddepeHInaIbHbIX YpaBHEHUH IEPBOTO U BTOPOIO MOPSIIKOB.
Tema 2.10 MaremaTHyeckoe MO/JAeJMPOBAHME CTANMOHAPHBIX PEKHMOB IPOLECCOB HeNpPEpPbIBHOM
MHOIOKOMIOHEHTHOW pexTudukanum u abcopOdumm. MaTtemarudyeckoe ONUCaHHE IIpolecca
MHOTOKOMIIOHEHTHOH peKTu(UKaluKu B Tapeab4yaTrod KoJioHHE. MojenupoBanue (a30BOro paBHOBECUS U
Ipolecca Macconepeaud Ha Tapejkax B MHOTOKOMIIOHEHTHBIX CHUCTEMaX. YUeT TEIJIOBBbIX OalaHCOB Ha
TapenkKax Mpu MOJCIMPOBAHUU MPOIECCa B PEKTU(HUKAITMOHHOW KOJIOHHE. [|eKOMITO3UIIMOHHBIN aITOpPUTM
pacuera mpolecca pekTU(UKaUWd B KOJOHHOM amnmapaTe. MaTemaTuueckoe ONHMCaHHE Ipolecca
MHOTOKOMIIOHEHTHOM abcopOimu B HAcaJ0UYHON KOJOHHE. MoenpoBaHre mporecca MHOTOKOMITOHEHTHOM
Macconepeayd B CEKIUAX HACaJOYHOM KOJOHHBL. AJITOPUTM pElIEHHs KpaeBOM 3ajadu Ui
MOJENUpPOBaHUs IIpolecca adCOpOIMH B HACAJJOUHOM KOJIOHHE.

Paspnen 3. OcHOBBI ONITUMM3ALUH XUMHKO-TEXHOJIOIHYECKUX MPOLECCOB.
Tema 3.1 Pemenue 32124 ONTHMHM3AaIMM C  TEPMOAMHAMHYECKMMH, TEXHOJOIrMYECKUMH,
JKOHOMMYECKHMHU, TEXHUKO-IKOHOMHUYECKHUMH W JKOJOTHYECKMMH KPHUTEPUAMH ONTHMAJILHOCTH.
OnTtumansueie pecypcocOeperatonue XTII. Bpibop kputepueB onTUMalbHOCTH (LIENEBBIX (QYHKIUI).
dopmynHpoBKa MHOTOKpUTEpUATIBHON 3aaun ontuMusaiuu. OcoOEHHOCTH pelIeHHs] ONTUMH3AUOHHbIX
3anau XTIl npy HaTM4YUK HECKOIBKUX KPUTEPUEB ONTUMAIIBHOCTH, OBPA’KHOM XapaKTepe 11eJ1eBON (QYHKIINU
Y HaJIM4YUU OTPaHU4eHU 1-ro u 2-ro poxa.
Tema 3.2 __AJropurMbl OJAHOMEPHOW M MHOIOMEPHOW onTHMMH3auuM. MeToasl CKAaHMPOBAHMI,
JIOKAIM3aIUKU dKCTPEMYyMa, 30JI0TOro cedeHus: u uyucen duboHauu B ciydyae OJHOMEPHOM ONTHUMH3ALUU.
MeTo/1bl MHOTOMEPHOM ONTUMU3ALUK HYJIEBOTO, IEPBOTO M BTOPOTO MOPAAKOB. CUMILIEKCHBIE, Cly4yaiiHble
U TPaJMeHTHbIE METO bl MHOTOMEPHOU onTUMU3AMKU. MeTo1 ITpadHbIX GYHKLIUH.

3akiro4eHue.
A. IlpuMeHeHne KOMNLIOTePHbIX Mojeaeil XTIl npu npoeKTHPOBAHMM XMMHYECKHUX NPOU3BOJICTB — B
CAIIP. 3apmauum cuctem aBromaTtusupoBaHHoro mpoektupoBanus (CAIIP) wu cTpykTypa cucrem
KOMIIBIOTEPHOTO  IpoeKkTupoBaHus. MuHpopmannonHoe u Marematuueckoe obOecneuenue CAIIP.
ABTOMAaTH3UPOBAHHOE IPOEKTUPOBAHNE C IPUMEHEHUEM KOMIBIOTEPHBIX Mojener X TII.
b. lIpumenenne koMubloTepHbIX Mojeaeil XTIl npu ynpaBiaeHHH TEXHOJIOITHYECKUMH MPOLECCAMH —
B ACYTII. KomnbsiorepHoe moxenupoBanue XTIl B pexume peanbHoro BpemMeHH. CUCTEMBI MPSIMOIO
uppoBoro (KOMITBIOTEPHOTO) YIPABJICHUS TEXHOJOTHMYECKHMMHU Tporeccamu. OCOOCHHOCTH pean3aliuu
KOMIbIOTepHBIX Moaened XTIl B aBTOMarW3uMpOBaHHBIX CHUCTEMAxX YIPABJIECHUS TEXHOJOTHYECKHUMU
nporeccamu (ACYTII).

4 O0beM yueOHOM TMCHUITHHBI

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTb JUCHMIIJIMHbI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpaxTuueckue 3anstus (113) - - -
Jlaboparopusie paboTs! (JIP) 0,44 16 12
CamocrosiTeJibHast paboTa 2,67 96 72
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
2,67
CaMOCTOATETFHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHHBI 95,6 71,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM
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AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«®Pu3nyeckasi KyJbTypa H CIOPT»

1 Heap aucuuMmiauHbl — GOPMUPOBAHUME MHUPOBO33PEHUS U KYJIbTYPhl JIMYHOCTH, TPaKIaHCKON
MO3ULIMU, HPABCTBEHHBIX KAaYeCTB, UyBCTBA OTBETCTBEHHOCTH, CAMOCTOSATEIBHOCTH B NMPUHATHH PELIECHUH,
CIOCOOHOCTH MCHOJIb30BaTh pa3HOOOpa3zHble (OpMBbI (U3NYECKOW KYyIbTYpbl, CHOpTa U Typu3Ma Jyis
COXPAaHEHHUS M YKPEIUICHHs] CBOErO 3J0pPOBbsi U 370POBbsI CBOMX OJM3KUX B IIOBCEIHEBHOH XU3HU U
pohecCHOHATBHOM IeATeTLHOCTH.

2 B pesyabrare u3y4eHHs AMCHUILIMHBI 00Y4YaIOIMICH 10JI2KEH

Obnadams CIENyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

VK-7.1,7.2,7.3, 7.4

3nams:

- HAyYHO-TPAaKTUYECKUE OCHOBBI (PU3NUECKON KYJIbTYpPbI U 3J0POBOro 00pasa K13HH;

- BIIMSHHUE O3J0POBUTEIBHBIX CHCTEM (DU3UYECKOTO BOCIUTAHUS Ha YKPEIJICHHE 370pOBbs,

MpOoQUIAKTUKY MPO(GECCHOHATIBHBIX 3a00JI€BaHUI U BPEIHBIX IPUBBIYEK;

- c110COOBI KOHTPOJISL M OLEHKU (PU3UYECKOTO Pa3BUTHS U (PU3NUECKON MOATOTOBICHHOCTH;

- TMpaBWwiIa U CHOCOObI IJIAHUPOBAHUS HMHIMBUIYaJIbHBIX 3aHATUN Ppa3IMYHOM  1IEJIEBOM

HaIpPaBJIEHHOCTH;

- UICTOPUIO PU3NYECKOU KYIbTYpPHI U CIOPTA, PEACTABICHUE O 3HAYUMBIX CIIOPTUBHBIX COOBITUSAX HE

TOJIBKO CBOEH CTpaHbl, HO U MUPOBOT'O YPOBHS, Ba’KHEHIIIME JOCTUKEHUS B 00JIaCTU CIOPTA;

- cnoptuBHble Tpaguuuu PXTY um. /.. MeHneneeBa, MOMHUTH O MOJBUIaxX CIIOPTCMEHOB B TOJIbI

Benukoit oreuectBeHHOM BoitHbI 1941-1945 1T.

Ymemns:

- TNOJJEpKHUBaTh JOJDKHBIH YpPOBEHb (PU3MUECKONM TOJrOTOBJIEHHOCTH Ui 0OecnedyeHus

MTOJTHOLICHHOM COIMAIbHOM M MPO(eCCHOHATBHOM e TEIbHOCTH;

- UCIOJIb30BaTh OCHOBBI (PM3NYECKOW KYJIBTYpHI IUII OCO3HAHHOTO BbIOOpa 3/10pOBhECOEpETAIOLINX

TEXHOJIOTUH C Yy4Y4eTOM BHEUIHMX M BHYTPEHHHMX YCIOBUN peanu3aluu MNpo¢decCHOHATBHON

NesITeNIbHOCTH;

- CAaMOCTOSTEIbHO 3aHUMAThCA (PU3MUECKOM KyJIbTYpOU U CIIOPTOM;

- OCYILECTBJISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma U coOJI0aTh IpaBuiia TUTUEHBI U

TEXHUKHU O€30MaCHOCTH.

Braoemy:

- CpeACTBaMM U METOJIaMU YKPEIUIEHHSI 30POBbsI, (PU3MUECKOI0 CAMOCOBEPIICHCTBOBAHUS;

- TOJDKHBIM ypOBHEM (DM3MUECKON MOATOTOBICHHOCTH, ISl 00€CTIeUeHUs TIOTHOIEHHON COIMaIbHOM

1 Ipo(hecCUOHATILHOM e TENIbHOCTH.

3 Kparkoe coaepxxanue THCUUILIMHBI

Pasoen 1. llpenmer ®usnueckas Kynprypa u cnopt. Mcropus ®KuC

1.1. TIPEAMET ®U3NYECKAA KVJIbTYPA UM CIIOPT. 3amaum m MeCcTO IUCIUILIMHBI B
MOATrOTOBKE OakanaBpa. Opranmusanus y4eOHOTo Tpoliecca B paMKax JCHCTBYIOIIEH PEHTUHTOBOM CUCTEMBI.
TpeOGoBaHus Kk 3a4eTy.

1.2. UCTOPUA CIIOPTA. Ilpoucxoxnenue ¢Gu3nyeckux yropakHeHUd u urp. JpeBHue
onumnuazasl. Onumnuiickoe nBuxkeHHe. CHOPTHBHBIE 00IIeCTBA: UCTOpUS (PU3KYIBTYPHO-CIIOPTUBHBIX
oOuiecTBeHHbIX opranu3auuil. CopTcMeHsl B Tojibl Benukoil oTedecTBeHHON BOMHBI.

Paszoen 2. OcHoBBI 310poBOTr0 00pa3a KU3HU

2.1. BPAYEBHbII KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUSAX OUINYECKON
KVJIbTYPOU 1 CITIOPTOM.

BpaueOHblii KOHTpOJAbL U BpaueOHOe oOcBUieTenbcTBOBaHUE. [legarornueckuil  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METO[Ibl, MOKa3aTeNu, KpuTepuu U oleHku. [Ipoduiakrtuka criopTUBHOIO
TpaBMaTu3Ma. OCHOBHbIE BHJbI TpaBM Y pasHbIX crenuanuszanuil. Oka3aHue MNepBOM MOMOIIM IS
CTYJEHTOB BY30B XMMHKO-TEXHOJIOIMYECKOTO IPOQUIISL.

2.2. TUTMEHUYECKOE OBECIIEYEHUME 3AHSATUN O3JIOPOBUTEJIBHOM ®U3NYECKON
KYJIbTYPOI. I'mruena (pu3uueckoro BOCHHTAHUS ¥ CHOPTA. PeKUM MUTAHMS NPH 3aHATHAX (PH3HUECKOI
KynbTypoit u cioptoM. ConnanpsHas ruruera. ColraibHO-0TIacCHbIE 00JIE3HU M MEPHI TTPO(PHITAKTHUKH.

Paszoen 3. buonornyeckue 0CHOBBI (PU3MUECKON KYJIBTYpBI U CIIOPTa
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3.1. BUOJIOTUMYECKUE OCHOBBI ®U3MYECKOW KYJBTYPhI M CIIOPTA. Oprauusm
YeJloBeKa KaK eIuHas caMmopasBHBaromlasicsi Ouojornyeckas cucreMa. Ou3nyeckoe pa3BUTHE UETIOBEKA.
JlBurarenpHasi akTUBHOCTb U €€ BJIMSHUE HAa YCTOMUYMBOCTb, M a/IallTAlMOHHbIE BO3MOXKHOCTH YeJIOBEKa K
YMCTBEHHBIM U (PU3HUECKUM Harpy3Kam IpH pa3iHuHbIX BO3JACHCTBUSAX BHELIHEHN cpebl.

3.2. OBPA3 XXM3HU U EI'O OTPAXXEHUE B ITPO®ECCHUOHAJILHON JIEATEJIbHOCTH.
310pOBbE YEIOBEKA KaK IIEHHOCTh. 3J0POBBIA 00pa3 >KM3HU M €ro COCTaBJsioNre. Pojib M1 BO3MOKHOCTH
¢bu3nueckoi KynbTypbl B oOecrieueHUH 3/10poBbsi. CoLMaIbHBIA XapakTep MOCIEACTBUM AJIS 340POBbS OT
yHOTpeOaeHUs] HAPKOTUYECKUX CPEACTB M APYrux NcuxoakTUBHBIX BewlecTB (IIAB), nonuHra u nuimeBbix
N00aBOK B CIOPTE, AJKOroJid M TabaKoKypeHHs. JIOMMHI Kak MCKYCCTBEHHOE IOBbIIICHHE (DU3HUECKOM
paboTOCIIOCOOHOCTH U €r0 OTPUIIATEILHBIE TIOCIICIACTBHUA.

Pasoen 4. IlpodeccruonanbHO-IpUKIagHas pU3nYecKasi KyJabTypa U CIOPT

4.1. ObIIAA ®OUSNYECKAA W CIIOPTUBHAA IIOAI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM ITPOLECCE. Meroauueckue mpUHLMIBI (GU3HUECKOr0 BocnuTaHUs. OCHOBBI U
sTanbl 00y4YeHUs ABMKEHUAM. Pa3Burtue ¢usnueckux kadecTB. POpMUPOBAHUE IMCHXMUYECKHUX KayecTB B
mpouecce  ¢usznyeckoro BocmnurtaHus. CrnoptuBHas nojaroroBka. CTpykTypa IMOATOTOBJIEHHOCTH
CHOpTCMEHa. MaccoBblif CHOPT M CHOPT BBICHIMX JOCTKEHHHM, MX Henu U 3aaaud. CrnopTuBHbIE
COpPEBHOBAHUS KaK CPEICTBO U METOJ 0011Iel U crienuanbHON (PU3UYECKOM MOATOTOBKH CTYIEHTOB.

4.2. ®UBUYECKAS KYJIBTYPA U CIIOPT B IPO®ECCUOHAJIBHOU JEATEJIBHOCTU
BAKAJIABPA. Jluynasts W CONMAIBHO-DKOHOMHYECKAss  HEOOXOAMMOCTh  MCUXO(DU3UIECKOM
MOATOTOBKH 4yesoBeka K Tpyay. Mecto [III®II B cucreme noarotoBku Oyayliero crenquaincra.
[IpousBoacTBeHHas (usznueckas KynbTypa u crnopt. [IpousBoacTBeHHas ruMHacTuka. OcobeHHOCTH BbIOOpa
(dbopM, METOZIOB U CpeACTB (PU3MUECKON KYIbTYPHI U CIIOpTa B pabouee U cBOOOTHOE BPEMsI CIIELUAINCTOB.
[Ipodunaktuka mnpodeccHoHaIbHBIX 3a00JeBaHUIl cpeacTBaMu (U3MUECKON KyJIbTypbl W  CHOpTa.
JlononHUTENbHBIE CPEACTBA TMOBBIIIEHUS oOwell u mnpodeccuoHanbHO paborocnocoOHoCTH. BrusHue
WHJIMBUIYAIbHBIX OCOOCHHOCTEW M CAMOCTOSTEIbHBIX 3aHATHUA (PU3MUECKOW KYJIbTYpOH M CIOPTOM Ha
OpraHu3M.

4 O0beM yueOHOM T CUMTIITUHBI

Cemectp
Bcero
Bunpr yue6HO# paboThI I cemectp 4 cemectp
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO611ast TpyA0EMKOCTh AUCHHUIIINHBI IO Y4eOHOMY 2 72 1 36 1 36
IUIaHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2 72 1 36 1 36
Jlexmmu (JIex) 0,2 8 0,1 4 0,1 4
[TpaxTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
Buja nTOroBoro KOHTpoJIst: 3auer 3auer
Beero CemecTtp
Bunpr yue6HO# paboThI I cemectp 4 cemectp
3E Actp.u 3E Actp.4 3E A(;Tp.
OO611ast TpPyA0E€MKOCTh AUCLHUILINHBL 10 y4eOHOMY 2 54 1 27 1 27
IUIaHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2 54 1 27 1 27
Jlexmmm (JIek) 0,2 6 0,1 3 0,1 3
[TpaxTnueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Buja nToroBoro KOHTpoJIs: 3auer 3auer

AHHOTaNusA padoyeil NPOrpaMmMbl JUCHUILIMHBI
«JJIeKTUBHbIE JUCHUIIJIMHBI 10 pu3nUecKoil KyJbType H CIOPTY»
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1 Heap aucuumiauebl — QopmupoBaHue (U3NUECKONW KyJIbTYypbl JHUYHOCTH M CIIOCOOHOCTH
HaIPaBJIEHHOTO MCIIOJIb30BaHUS Pa3HOOOPa3HBIX CPEJICTB (GU3NYECKON KYIbTYphl M CIOPTA, TypuU3Ma s
COXPAHEHHUS UM YKPEIUICHHUS 3/I0pPOBbsl, NCUXO(PU3NYECKON NOJIrOTOBKM M CaMOINOATOTOBKM K Oynyiein
podeccuoHaIbHOM 1eATENbHOCTH, TOJIYYEHUN HAaBbIKa B OJIHOM M3 BBIOPAHHBIX BUJIOB CIIOPTA.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams ClenyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKEHUS:

VK-7.1,7.2,7.3, 74

3uamo:

- HAyYHO-TPAaKTUYECKUE OCHOBBI (PU3NYECKOM KyJIBTYpPhI U 3J0POBOr0 00pa3a >KU3HHU;

- BIMSHHUE O3J0POBUTEIbHBIX CHCTEM (U3MYECKOTO BOCIHUTAHUS Ha YKpEIUIEHUE 30pOBbS,

NpOoQUIAKTUKY MPO(GECCHOHATIBHBIX 3a00JI€BaHUI U BPEHBIX PUBBIUEK;

- c110cOOBI KOHTPOJISL M OLEHKU (PU3MUYECKOTO Pa3BUTHS U (PU3NUECKON MOATOTOBICHHOCTH;

- TMpaBWwiIa U CHOCOObI IUJIAHUPOBAHUS HMHIMBUIYaIbHBIX 3aHATHUH pazIM4YHON LI€JIeBOM

HaIPaBJIEHHOCTH;

- cnopruHble Tpaauuuu MXTU-PXTY um. JI.U. Menneneena.

Ymemu:

- IOJIIEPKUBATh JOJDKHBIN YPOBEHb (PU3NUECKON MOATOTOBIECHHOCTH Ul OOeCieueH s MOJIHOIICHHON

COLIMANIBHON U PO(eCcCUOHATIbHOM e TENIbHOCTH;

- UCHOJIb30BaTh OCHOBBI (PM3MUECKON KyJIbTYpbl Ui OCO3HAHHOTO BBIOOpa 3/10pOBbecOEperarommnx

TEXHOJIOTUH C Y4YeTOM BHEIIHWX M BHYTPEHHHMX YCIOBUN peanu3aluuu MpodeccnoHalbHON

NeSITeNIbHOCTH;

- CAMOCTOSTEIbHO 3aHUMAThCS (PU3UUECKOHN KYIbTYpPOU U CIOPTOM;

- OCYIIECTBJIATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHM3Ma M coOJIofaTh MpaBujia 'MTUEHbI U

TEXHUKHU 0€30I1aCHOCTH;

- BBINOJHATh WHIMBUAYAJIBHO MOJOOPAHHbIE KOMIUIEKCHI 10 (PU3UYECKOW KyJIbType U PA3IUYHBIM

BHJIaM CIIOPTAa;

- OCYIIECTBJIATb TBOPYECKOE COTPYAHHUYECTBO B KOJUIEKTUBHBIX (popmax 3aHATUN (PU3NYEeCcKOn

KYJIbTYpOH U CIIOPTOM;

- BBIMIOJIHATh [IPUEMBI 3aLIUTHI 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

Braoemy:

- CpeACTBaMM U METOJIaMU YKPEIUIEHHSI 30POBbsI, (PU3MUECKOI0 CAMOCOBEPIIEHCTBOBAHUS;

- IOJDKHBIM YPOBHEM (PH3HUECKOI MOArOTOBIEHHOCTH, i1 00€CIedeH sl TOTHOLEHHOW COLIMAabHON 1

pohecCHOHANTBHOM IEATEITbHOCTH;

- TEXHUYECKUMH U TAKTUYECKMMU HaBbIKaMH B OJJHOM U3 BUJIOB CIIOPTa;

- UCIOJB30BaTh NPUOOPETEHHbIE 3HAHUSI U YMEHUS B IPAKTHUUECKOM AESITEIbHOCTU U MOBCEAHEBHON

AKU3ZHU

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. OcHOBBI OCTPOEHUS 03JO0POBUTEIBLHOW TPEHUPOBKU. TEOPETUUECKO-METOIMYECKIE OCHOBBI
¢buznueckoit KyiabTypbl U croprta. CozepikareiabHble OCHOBBI 03/10POBUTEIBHON (U3NYECKON KyJIbTYphI U
cropta. OCHOBHbIE HANpaBICHUS: 030POBUTEIBHO-PEKPEATUBHOE, 0310POBUTENIbHO-PEAOUINTALIMOHHOE,
CHOPTUBHO-peaObUIUTAIIMOHHOE, TUrHeHnYeckoe. [loBbIiieHne QyHKIMOHAIBHOIO COCTOSIHUS OpraHu3Ma 1
¢uznueckoit noarotosaeHHocTH. CrocoObl periaMeHTanuu Harpy3ku: Ou3KyIbTypHO-030POBUTEIbHBIE
METOJUKH U cucteMbl. OCHOBHBIE (Da3bl 03A0POBUTEIBLHON TPEeHUPOBKU. OIEHKA COCTOSHUS 37I0POBbS U
¢bu3nyecKoi MOJArOTOBJICHHOCTH 3aHUMAIOMIMXCS (PU3MUECKON KylnbTypod U croproM. DyHKIMOHATBHBIE
poosr (UCC, AL, )KEJI u T.1.).

Paszoen 2. JIBuratenpHble BO3MOXHOCTHU 4YesloBeKa — BocnuTanue gusnueckux kauyects. BOCK I'TO.
Meroauka opranuzanuu u npoBefeHUss BuUaoB wucnbiTanuii ['TO. Cuctema B3amMoaencTBusi B cdepe
dbu3uvecKoi KyabTypbl H cropta. BocnuTanume ¢u3HYeCKMX KayecTB, oOOydarommxcs (OTICIbHBIC
KayeCTBEHHbIE CTOPOHBI ABUTATEIbHBIX BO3MOKHOCTEN YEJIOBEKA).

Paszoen 3. Metonuka opraHu3aldyd U MPOBEJIEHUS CHOPTUBHBIX COPEBHOBAHUN U (PU3KYIBTYPHO-
MacCOBBIX MEPONPUITHNA. XapaKTepUCTUKA CIOPTUBHBIX COPEBHOBAHUN U (U3KYJIBTYPHO-MAaCCOBBIX
MeponpusTiuil. CHOpTUBHBIE COPEBHOBAHUS, MPOBOJAUMbBIE [0 OOUICHPUHATHIM IpaBwiaM. Eaunbii
KaJeHJapHbld 1aH (QU3KYIbTYPHBIX M CIOPTUBHBIX Meponpusatuii). OpraHuszanusi CHOPTUBHBIX
Meponpustuil. Onumnuiickas xaptus. denepanbHble (ClieluanbHbE, HAllMOHAJIbHbIE) 3aKOHBI CIOPTE.
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Knaccudukanus cnoptuBHbIX copeBHOBaHMH. HpaBcTBeHHBIE OoTHOIIEHUs B crnopte. Fair Play («Yecrnas
urpa») — KaKk OCHOBa 3THYHOro mnoBeneHusi B cnopre. Kogekc crnopruBHoi stuku. [Ipodunakruka
Hapymenuii crioptuBHOM 3Tuku. BAJIA. Komekc BAJIA. MexnyHaponHas KOHBEHIMS O OopbOe c
JOTIMHIOM B CIIOpTE.

4 O0beM yueOHOM TMCHUITHHBI

B CemecTtp
Bun yae6noit paboThl aKazieMm. 1 2 3 4
Jacax
OO6mast TpyA0€MKOCTh AUCIUIUTHHBI IO 328 56 92 90 90
yueOHOMY IUIaHy
KonrakTHasi paboTa — ayIuTOpPHBIE 192 32 64 64 32
3aHATHSA
[Ipaxtuueckue 3ansatus (113) 192 32 64 64 32
CamocrositesbHast padora (CP) 136 24 28 26 58
KonrtakTHas camocTositenpHas pabota 0,8 0,2 0,2 0,2 0,2
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 135,2 23,8 27,8 25,8 57,8
JVCITATUTAHBI
Bujx uTOroBOro KOHTPOJIs: 3auer 3a4er 3a4er 3a4er 3a4er
3a4eT / IK3aMeH
B actp CemecTtp

Bun yuebnoit paboTsl qacax I II I v
OO61mast TpyI0€MKOCTh JUCIUILUIMHBI TIO 246 42 69 67,5 67,5
yueOHOMY IIaHy
KonrakTHas paboTa — ayIuTOpPHBIE 144 24 48 48 24
3aHATHSA
[Ipaxtnueckue 3anstus (113) 144 24 48 48 24
CamocrositesabHas padora (CP) 102 18 21 19,5 43,5
KonrtakTHas camocrositenbHas paboTa 0,6 0,15 0,15 0,15 0,15
CamMocTosTenpHOE U3YUECHUE Pa3ICTIOB 101.,4 17,85 20,85 19,35 43,35
JVCIUTUTAHBI
Bujx uTOroBOro KOHTPOJIs: 3auer 3a4er 3a4er 3a4er 3a4er
3a4eT / IK3aMeH

5.2 lucuunMHbI 4acTH, (pOPMHUPYEMOH YYACTHUKAMH 00pPa30BaTe/IbHbIX OTHOLIECHH I
(o0s13aTe/IbHbIC BADHATHBHBIC JUCHMIIINHBI)

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«JIabopaTopHBIN NPAKTUKYM [0 OPraHU4YeCKOM XUMUMN»
1 Heap AuCHUNIMHBI — TPUHOOpPETEHHWE CTYACHTAMH OCHOBHBIX 3HAHUW W HABBIKOB JUIsI
OCYILECTBJIIEHUS] CAHTE3a OPraHUYECKUX BEIIECTB.
2 B pe3yJsbrare U3y4eHHs] AMCUUIJIMHBI 00YYAOIMIACH T0JI7KEH:
Obnadams cneayrONIMMU KOMIIETCHIMSIME U nHIuKatopamu ux aoctwkenns: VK-1.1; YK-1.4; VK-
1.5.
3namo:
—TEXHUKY 0€30TTaCHOCTH B J1a0OpaTOPUU OPraHUYECKON XUMUH;
—IPUHIIUIIB 0€30TIaCHOTO OOpaIIeHHS C OPraHMYECKUMU COCAMHEHUSIMU;
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—METOIbI ¥ BUJIBI XpOMaTOorpaduu U OTIPEACICHUS COCTaBa PEaKIIMOHHON CMECH;

—TEOPETUYECKHE OCHOBBI CIIOCOOOB BBIJICIICHUS, OUUCTKH U UACHTHU(PHUKAIIMA OPTaHUIECKUAX BEIIECTB;

—JKCIIEPUMEHTAIBHBIE METOBI MPOBEJACHUS OPTaHMUECKUX PEaKIUi, MPOTEKAIOINUX MO Pa3IUIHBIM
MeXaHU3MaMm;

—OCHOBHbBIE 00IIMe METOIMKH B3aUMHOU TpaHC(OpMaLUK KJIAaCCOB OPraHUYECKUX COEIMHEHUH.

Ymemo:

—TPUMEHSTh TEOPETHUECKUE 3HAHWS M DKCIIEPUMEHTAIBHBIE METOIBl MCCIIEIOBAHUS OPraHUYECKO
XMMUU TIPU PEIICHUH MPOo(ecCHOHANBHBIX 33134,

—chopmynupoBath mpobseMy u 00OCHOBATH BBHIOOP MPUOOPOB U IKCHEPUMEHTAIHHBIX METOOB
WCCIICIOBAaHUS, IOCTABUTH LIEJH U 3374l U HAMETUTH IYTH UX JOCTH)KCHUS;

—CHHTE3UPOBATH COEIMHEHUS 10 MPEII0KEHHON METOIUKE;

—TIPOBECTH BBIJEIICHHE W OYHCTKY CHHTE3HMPOBAHHBIX BEIIECTB HA OCHOBE TEOPETHUECKUX 3HAHHUH MO
OpraHU4eCcKON XHUMHU;

—BBIOMPATH PAIOHAIBHBINA CIIOCOO BBIJICTICHUS U OYUCTKH OPTaHUIECKOTO COSTNHEHHUS;

—IPEJICTaBIIATh JaHHbIE TAOOPATOPHOTO UCCIIEAOBAHUS B BUJIE TPAMOTHO O(POPMIIEHHBIX METOIHK;

—TIPOBOJUTH aHAJU3 U KPUTUIECKU OICHUBATH IOyYSHHBIC SKCIICPUMEHTAIbHBIE JAaHHBIE, 00001aTh
U J1enaTth 000CHOBaHHBIE BBIBOJIBI Ha 0a3e MPOBEIEHHBIX OIBITOB;

—BbIOpaTh CIOCO0 MACHTUPHUKALIUN OPTraHUYECKOTO COEIUHEHUS.

Braoemy:

—KOMIUIEKCOM COBPEMEHHBIX ASKCIEPUMEHTAIBHBIX METOJOB OPraHMYECKOW XUMHH ISl PEIICHUs
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

—JKCIIEPUMEHTAIBHBIMHA METOJAMH TIPOBE/ICHUSI OPraHMYECKIX CHHTE30B.

—OCHOBHBIMH METOJIAMH UJCHTU(UKAIINN OPTaHUICCKUX COSTNHEHHH

—TpueMamMu 00pabOTKH U BBIJCIICHHSI CHHTE3MPOBAHHBIX BEIIECTB;

3HaHUSIMH OCHOBHBIX 3aKOHOB OPTraHMYECKOH XUMHUH ISl COACPIKATEIIbHOW WHTEPIpETaIlin
MOJTyYEHHBIX 3KCIIEPUMEHTAIBHBIX PE3yIbTaTOB.

3 Kparkoe coaepxxanue TUCUMIIIIMHBI

Pazoen 1. «llpasuna u memoosr pabomul 6 1a60pamopuu OPeaHUYeCKOU XUMUU»

1.1  IlpaBuna 6e3omacHoil paboThl B 1a00pPaTOPUU OPraHUYECKONH XUMUU

besonacHble npuemsl 1 paBuiia paboThl B JIa0OPaTOPUN OPraHUYECKON XUMUMU.

1.2 Meroas! paboThl B 1a0OpaTOPUU OPTAHUYECKON XUMUU

O6mme w™eronasl paboThl B JjabopaTopuu oOpranudeckoil xumuu. HarpeBanme. OxiakaeHue.
[IepememuBanmue.

1.3  JlabGoparopnas nocyaa, 000opymaoBaHue U TPUOOPHI

[locyna, Hanbosnee yacto npumeHsiemast B jaboparopuu. [Ipubopsl 11t onpenenenus TeMneparypsl
iasnenus. Becel. Tepmomerp. Potophslit ucnaputens. Pedpakromerp.

Pazoen 2. «Memoowl uoenmuguxayuu, ouucmru u 8bl0eeHUs OPSAHUYECKUX COCOUHEHULLY

1.1 Xpomarorpadus

WNnentuduxanus opraHuyecKux BEUIECTB MOCPEICTBOM pa3audHbIX BuIoB xpomatorpaduu (TCX,
xpomatorpadust Ha Oymare, uoHooOMeHHas xpomatorpadus, BDIXKX). Ilpumenenne TCX nans
UJCHTUPUKAIIMN OPraHUYEeCKUX COEAMHEHUH. AJICOPOEHTBI M 3IIOEHThI, ucnojszyemble B TCX. Bpibop
amoenTa. O6Hapyxkenue BeuiectB. OOHapyxeHue BeuiecTB. Koadpduuuent ynepxxkuanus. Koapouiment
pacnpenenenusi. Paborta ¢ kanuwuispamu.

1.2 Merto1bl OUMCTKH )XUAKUX BeliecTB. [leperonka

OKcTpakuus, Ui U3BJICUEHMs (BBIACJICHUS) OPraHMYECKOro BELIEeCTBAa W3 BOJABL. DKCTpPaKUUs C
ITIOMOIIIBIO JEJIUTEIBHON BOPOHKHU. BBICymMBaHMe 3KCTPAkTOB ocymuTeneM. Ileperonka. Buasl neperonku
(bpakmoHnHa, BakyyMHasi, IEperoHKa ¢ mapom, Mmpu aTMocepHOM JaBieHUH). BricymmBanue sXUAKOCTEH.
Ocymurenu. OmnpeneneHue TeMIepaTtypbl KUIEHHS U KoddduuueHta npenomieHus. DpaxiuoHHas
neperonka. Pabora ¢ punbrpoBanpHOi Oymaroi. OTroHKa pacTBOPUTEIIS.

1.3 Meroas! 0UMCTKH TBEPABIX BemecTs. [lepekpucrammsanus

Metonpl OunMCTKHM TBepAbIX BewlecTB. Bosronka (cybomumanus). Temmeparypa BO3TOHKU H
TeMIlepaTypa IUIaBJIEHUs, Bo3roHsmwouerocs BemiectBa. [Ipubop st Bosronku. [lepeocaxienue.
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[lepexpucrammzanusa. Otanel nepekpuctaumzanuu. [logbop pactBoputens. HackimeHHbd pacTBOp.
lNopsiuee dunpTpoBanue, BakyymHas (uibrpanus. OnpeneneHne TeMrneparyphl IUiaBieHus. Temmeparypa
TIJIABJICHUS CMEIIAaHHOW TTPOOBI.

Pazoen 3. «Cunme3s opeanuueckux coeoOunenui»

3.1 CunTesbt

[enu u 3amaun 3KCEpUMEHTa B OPraHMYECKOM CHHTE3€. TeopeTnyeckue OCHOBHI mpoliecca. Bribop
ycinoBui peakumu. Pacder cunTeza. OOmue mpaBwia IMOATOTOBKHM W TPOBEACHHUS CHUHTE3a. TeXHHKa
6e3onacuHoctu. Ilpubop mnsa mpoeneHusi cunre3a. I[lpoenenue ombiTa. KOHTpOJBE 32 XOIOM peakiuu.
Brinenenune, ounctka u aHanu3 mpoaykTa. CHHTE3Bl BEIIECTB PA3IMYHBIX KJIACCOB OPraHUYECKUX
coequHeHuni. [IpoBeneHne 3KCrepuMeHTaIbHBIX METOJOB UCCIECTOBAHUS PEAKIUN.

[IpoBenenue peakunii, IPOTEKAONIUX 10 MEXaHU3MAM:

- HyKJICO(UITBHOTO 3aMEIICHUS — CHHTE3 TaJIOT€HAJIKAHOB;

- HYKICO(QUIBHOTO NPHUCOCIUHEHUS — CHHTE3 CIOXKHBIX 3(PUPOB KapOOHOBBIX KHCIOT, aMHUJIOB
KapOOHOBBIX KHCIIOT, a30TCOIEPKAIINX ATbJACTU/IOB U KETOHOB;

- JJIEKTPO(DUILHOTO 3aMENICHUSI B apOMAaTUYECKOM sy — PEaKIMd HUTPOBAHUS, OpPOMUPOBAHUA,
Cy1b(pUPOBAHUS;

- peakIui IMa30TUPOBAHUS U a30COUCTAHNUS,

- peakiuii oOKucaeHus (CUHTE3 aneToHa, 1,4-0eH30XuHOHA, OCH30MHOM KUCIOTHI) U BOCCTAHOBIICHUSI.

4 O0beM yueOHOI M CIUIIIHHBI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axan. | Acip.
3E
4. 4.
O0mas Tpy10eMKOCTb 1M CLHMILJIMHbI 5 180 135
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,22 80 60
Jlekuuun - - -
[TpaxTnueckue 3anstus (113) - -
Jlaboparopusie pabotsl (JIP) 2,22 80 60
CamocrosiTesibHasi paboTa 2,78 100 75
KonrtakTHas camocTosiTenbpHas pabota 0,4 0,3
2,78
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIIMHbI 99,6 74,7
Buja uTOroBOro KOHTpOJIs: 3a4ér c oneHKoOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«®Du3nyeckass XuMus uaeaJabHoro kpucramuia. Kpucramsnorpadus»

1. Heap aucuuniuHbl — GOPMUPOBAHUE Yy CTYACHTOB MPEACTABICHUS O BHYTPEHHEM CTPOCHUU
KPUCTAJUTMYECKUX MAaTE€pUajoB, B3aMMOCBSI3M BHYTPEHHErO0 CTPOCHHS C BHEIIHEW (QopmMolt u (HU3MKO-
XUMUYECKUMH CBOMCTBAMU TS CO3AaHUS (PYHKITHOHATBHBIX MAaTEPHAIIOB.

2. B pe3yabTaTe H3y4eHHUs1 JMCHUILUIMHBI CTYIEHT 10J/IKEeH
Obnadams CleyONMMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

I1IK-4.3; IIK-5.1; IIK-5.2
Buame:
- 3HaTh OCHOBHBIC 3aKOHBI OTPAHEHUS KPUCTAIIOB, SJIEMEHTHI M TEOPEMbI CUMMETPUH, OCHOBHBIC THITHI

KPUCTAJUTMYECKUX CTPYKTYP

- 0 CBS3M CHMMETPHH BHYTPEHHETO CTPOCHHUSI KPUCTAJUIMYECKOTO BEIIECTBA M CHUMMETPHUU €T0

(hM3UYECKUX CBOMCTB, B TOM YHCJIE CHMMETPUN BHEIITHETO O0JIHKA.

-OCHOBHBIE KATETOPUH KPUCTALIOXUMHH ¥ COOTHOIIICHUSI MKy HUMHU
Ymems:
-OTPEIENISITH TOUCYHYIO TPYIIY CHMMETPUH | NMPOCTHIe (DOPMBI TpaHelt KpUcTaia,
-MCTI0JIB30BAaTh 3aKOHBI KPUCTAIUIOTPAPUHU TIPH OINIPEACTICHUNA CUMMETPHUH KPHUCTAILNIA,
- CTPOUTBH THOMOCTEpeOorpadhuuecKre MPOEKINH KPUCTAULTHIECCKUX MHOTOIPAHHUKOB.
Braoemw:
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- KA4eCTBEHHBIM M KOJMYECTBEHHbIM HAaBBIKOM OINMCAaHUS CTPOEHUS M CBOWCTB KPUCTAILIOB,
00yCIIOBJIEHHBIX UX BHEUIHEH 1 BHYTPEHHEW CUMMETPHEN U KPUCTAJTUIOXUMHUYECKUMU 0COOEHHOCTAMU
CTPYKTYpBI

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazgen 1. Kpucramnorpadusi.

1.1. BBenenue.

[Ipenmer kpuctamorpaduu, ee MECTo Cpeau APYruX eCTECTBEHHbIX HayK. OOlas xapakTepucTUKa
KPUCTAJJIMYECKOTO COCTOSIHUA. MOHOKPUCTAUIBI, TOJIMKPUCTAUIbI, TEKCTYphl, >KUJIKUE KPHUCTaJIbI.
MakpocKonMUYecKue XapakTEepUCTUKU KPUCTAUIOB - OJHOPOJHOCTb, AHU3OTPOMHS, CHUMMETpHS,
CHOoCOOHOCTh K camoorpaHeHuto. [lonsTre raburyca KpucTtajuia. DJIEeMEHTbl IPOCTPAHCTBEHHOM peleTKU
KpUCTAJUIOB: y3€ll, P, IUNIOCKAsl CETKa.

1.2. OcHOBHBIE 3aKOHBI OTPAHEHHUS KPUCTAIIJIOB.

CuMMeTrpusi BHEUIHEro oOOJMKAa M BHYTPEHHETO CTPOCHHUS KpUCTalja; OrpaHKa KpucTaia,
KpucTtajimueckass pemerka. CUMBOJBI TpaHel M HampaBiieHUH B kpucramwie. Munexcel Muuiepa,
napametpsl Belicca. 3akoH nocrosiHcTBa yrioB (H. CteHoHna). 3akoH palMoOHalIbHBIX MapaMeTpPOB, 3aKOH
I"aron, 3axoH bpasge.

1.3. Kpucramiorpapudeckue npoeKuu KpUCTaIIOB.

[Tonstne mnonspHoro kommiekca. Cdepuyeckas mnpoekuusi. Crepeorpaduueckas MPOEKIIUSL.
I'HomocTtepeorpadu ueckas npoekuus. OnpenenaeHre CHMBOJIOB IpaHel 1 pedep. 3aKoH 30H.

1.4. Cummetpust KpucTaiioB. TouedHble TPYIIBI CHMMETPHUU.

[lonsiTe 0 cUMMETpUU. DJIEMEHThl CHUMMETPHUH KOHEYHBIX (UIYp: MJIOCKOCTh CUMMETPHUH, LIEHTP
MHBEPCHUH, MPOCTHIE MOBOPOTHBIE, HHBEPCUOHHBIE U 3€PKAJIbHO-IIOBOPOTHBIE OCH CUMMETpHUU. TeopeMbl o
CIIOKEHUM DJIEMEHTOB CHMMETpUHU. AHaJIUTHuYecKas 3aluch IpeoOpa3oBaHuil cuMMeTpuu. ToudeuyHble
IPYNIbl CUMMETPUM: €IMHUYHbIE M CHUMMETPUYHO- paBHble HampaBieHus. Kpucramiorpapuueckue
KAaTeropuy, CHUHIOHMM. BbIBOA 32 TOYedHBIX Ipynn cUMMETpuH. Kilaccbl CHMMETpHUH KPHUCTAJLIOB.
KpatHocth rpynn cummerpuu. CUMBOJIMKA IpyHI CUMMETpuu: ydeOHas, MexayHapoxaHas, lllendmuca.
Kpucrannorpagpuueckast cucreMa KOOpAUHAT.

1.5. CummeTpust BHEITHETO 00JIMKa KPUCTAJJIOB.

®opmel kpuctamioB. YactHast u obuue mpoctbie Gopmbl KpucTaioB. OTKpBITbIE U 3aKPBIThIE
npocteie ¢popMsl. [IpocTeie hopMbl KprcTauioB Hu3Iel kareropuu. [IpocTeie popmbl KpUCTaIIIOB CpeqHEe
kareropuu. [Ipocteie hopmbl KprcTamioB Beiciiel kateropun. OnpezeneHrue TouedHON Ipynbl KpucTaiia
no ero BHemHeMmMy o0Omuky. IlocTpoenne rHOMOCTEpeorpa@UUecKux NPOEKUMH KPUCTAJUIMYECKUX
MHOTOTPaHHUKOB.

1.6. DneMeHThl CHMMETPUHU KPUCTATUIMYECKUX CTPYKTYP.

[Ipoctpancreennsie rpynnsl E.C. ®@enoposa. IlpocTpancTBeHHas perieTka — TJIaBHBIA 3JIEMEHT
CUMMETPUU KPUCTAIIMYECKUX CTPYKTYp, T€OMETPUUYECKOE IPE/ICTaBICHUE TPEXMEPHOW MEPHOJUYHOCTU
pacroJio’KEeHUsI aTOMOB, MOHOB, MOJIEKYN. JieMeHTapHas syeiika: 14 pewerok bpaBe. basuc sueiiku.
TpaHcassUUOHHBIE 3JIEMEHTBl CUMMETPHUU: INIOCKOCTH CKOJIB3SIIEr0 OTPaKEHHsI U BUHTOBbIE OCU. TeopeMbl
0 COYETAHHH OTepaluii CAMMETpUH CTPYKTYyp . OOmme npeacrasienus o 230 mpoCcTpaHCTBEHHBIX TPyIMax,
OPUHIUIBL MX BbIBOJa. CHMBOJMKAa NPOCTPAHCTBEHHBIX rpynn. I[lpaBuibHBIE CHCTEMBl TOYEK, HX
xapakrepuctuku. OOparHas pemierka. OCHOBBI PEHTI€HOCTPYKTYPHOTO aHaJIW3a KPUCTAIIINYECKHUX Tell.

Pa3nen 2. OCHOBBI KPUCTAJUIOXUMHUH.

2.1. KpucramioXxuMu4ecKne XapakTEPUCTUKNA CTPYKTYpPHI.

OcHOBHbIE NOHSATHUS U TEPMHHBI KPUCTAJIOXMMHUM: KOOPAUHALMOHHOE YHCIIO, KOOPIUHAIIMOHHBIN
MHOTOTPAaHHHUK, YHUCIO (OPMYJIbHBIX €IUHUL. THUIBI XUMUYECKOW CBS3M W HX pealu3alus B
KPUCTAINIMYECKUX CTPYKTypaX. OnpenesneHrne aTOMHBIX U MOHHBIX paanycoB. ['eomeTrpuueckue npeneibl
YCTOWYMBOCTHU HOHHBIX CTPYKTYP.

2.2. Kputepun yCTOMYMBOCTH CYIIECTBEHHO HOHHBIX KpHCTauioB, mpaswia llomuura. IIpasuno
AbGera, Oneprusi pemierku HOHHbIX KpucTtauioB (bopH), uukn bophna-I'abepa. 3axoHomepHOCTH
CBS3BIBAIOIIME NEPUOJAMYECKYI0 CHCTEMY M MOHHBIE paJuyCchl. 30HHAs OHHEpreTuyeckas CTPYKTypa
KpHUCTaJlJIa, METAJUIbI TIOJYIIPOBOJHUKHY U IUAIEKTPUKHU. MeTanandeckast CBsI3b U €€ CTPYKTYpHbIE CBOMCTBA,
MEPEXO0/IHbIE CTPYKTYPHI (0T METAIIINYECKON K KOBAaJICHTHOM).

2.3. Teopust IIOTHENIINX YIAKOBOK U €€ UCIIOJIb30BAHUE MPU ONMMUCAHUU CTPYKTYP KPUCTAIIIOB.
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JIByxcioiiHasi (rexkcaroHajiabHasl) U TpexcioiHas (KyOuueckas) IUIOTHEHINE IIapoBble YIaKOBKU.
Tunel MycTOT B IIAPOBBIX yHMaKoBKaX. M300pakeHne CTPYKTYPHBIX THUIIOB C IOMOILBbIO MHOTOTPaHHHUKOB.
[IpuMepsl CTPYKTYp, MOCTPOCHHBIX HA OCHOBE I'eKCArOHAJLHOM IMJIOTHEHIIeH yrakoBku (Mg, ZnS-BIOpIuT)
n 6e3 Hee (C-rpadur). Ilpumepsl KpUCTATUIMYECKHX CTPYKTYpP, MOCTPOCHHBIX HAa OCHOBE TPEXCIOWHOMN
mnoTHewme ymakoBku (Cu, NaCl-ramur, ZnS-chaneput, CaTiO3-nepoBckut) u 6e3 Hee (C-anmas, o-Fe,
CsCl). IlpuHuunel onmvcaHUs KPUCTAIMYECKHX CTPYKTYp 0O€3 IUIOTHEHIIMX YIMakoBOK. MHOTOCIONHBIE
ynakoBKd. [Ipumepsl omucanust MHOrocioiHbIXx ymakoBok: pyruna TiO;, mmunenn MgAlLOs, kopyHaa
ALOs u gp.

2.4. OcHOBHbBIE KAaTErOpUU KPUCTAIIIOXUMHUH M COOTHOLICHHUS MEXIy HUMU. 3aKoH Atou. TBepubie
pacTBopel U (a3oBble quarpammbl. PakTOp TOJEPAHTHOCTH U MOJEIbHBIE CTPYKTYphl [ onbammwuira.
CrpykrypHas romoJiorusi. @a3pl BbluMTaHus W BHeApeHus. IlceBgocummerpus. IlpousBonHbie U
BBIPOXCHHbIE CTPYKTYpbI, apxeTull. CTpyKTypHasi TOMOJIOTHSI Ha IPUMEPE TJIMHUCTHIX MUHEPAJIOB.

2.5. U3omopdusm u nonumopdusm.

N3octpykTypHOCTh 1 n3oMopdu3Mm. Tumsl nzoMopdu3Ma: COBEPIICHHBIM U HECOBEPIICHHBIN, N30- U
reTepoOBAICHTHBIM. TBepable pPacTBOPbI 3aMeElIeHUs, BHEIpeHUs, BbluMTaHud. [lpenensr uzomopdHOI
3amecTUMOCTH. Da3zoBble MEpexoJpl MEepBOro U BToporo poxa Ha mpumepe SiOz. Temmnepatypa Kiopu.
Paznuunble ciydyau nonumopdusma. lV3MeHeHHME CUMMETPUM M CBOWCTB KPHUCTAJUIOB MpPH  (Pa30BBIX
nepexogax. [lonurunus.

4. O0beM yueOHOMH THCUMILTHHBI

O0beM TUCUMIIIMHBI
Bua yueOHo# padoThbl Axan. | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTh JUCHMIJIMHbI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,5 64 48
Jlekuuun 1 32 24
[TpaxTnueckue 3anstus (113) 0,5 16 12
CamocrosiTesibHasi paboTa 1,5 60 45
CaMoCTOsATETbHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIINHBI 1,5 59,6 44,7
KonrakTHas camocrositenbHas pabota 0.4 0,3
Buja koHTpoOJIs:
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOMH

AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«MeToabl uccieqOBAHUS MATEPUATIOB (DOTOHUKHU M 3JIEKTPOHUKI»
1. Heap aucuunauuHbl — (QOpMUpPOBaHUE OIPENCIECHHOTO O0beMa 3HAHWKW W HEOOXOJIWMBIX HABHIKOB,
JOCTAaTOYHBIX JJIi CAaMOCTOSITEIbHOTO BBIOOpAa METOJa aHalM3a Pa3WYHBIX MATepUaJiOB JJICKTPOHUKUA H
(hoTOHUKM (MOHOKPUCTAIIIIOB, TOHKOTNICHOYHBIX CTPYKTYP, KEPAMUKH, CTEKOJI, KOMIIO3UTHBIX U TUOPHIHBIX
MaTepHuasoB), B 3aBUCUMOCTH OT Kpyra pelaeMbIX UCCIIeI0BATEIbCKUX 3a/1a4.
2 B pe3yabTaTe u3y4yeHus JUCHUNIMHBI 00YYAIONIUICS 10JIKEH::
Obnadams CleyONUMA KOMIIETEHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
VYK-1.1; YK-1.3; YVK-1.5; TIK-2.1; [1K-2.2; TIK-2.3; [1K-3.1; T1K-3.2; TIK-3.3; [1K-4.3; TIK-5.1; TIK-5.2.
3namo:
- COBPEMEHHOE COCTOSIHHME B OO0JIACTU HCCIIEJOBAHMSI CTPYKTYpbl UM COCTaBa MOHOKPHUCTAJJIOB U
MaTepHuasoB IEKTPOHUKH U (POTOHUKH;
- TEOPETHYECKHME OCHOBBI W KIACCU(PHUKAIIMIO METOJOB aHaiau3a, OOJacTH HMX MPUMEHEHUS,
BO3MOJKHOCTH ¥ OTPAaHUYCHUS;
- YCTPOMCTBO M (PYHKIIMOHATHHBIE BO3MOKHOCTH 000PYI0BAHHUSI, UCTIOIB3YEMOTO I aHAJIN3A.
Ymemo:
- HTHTEPIPETUPOBATH PE3YIbTATHI aHAIM3a MaTEPUAIOB PACCMOTPEHHBIMH B KypCce METOIaMU;
- CpaBHUBATD U COTIOCTABJIATH PE3YIbTAThI MCCIICIOBAHUS MATEPUATIOB PA3HBIMU METOIaMH;
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- BbIOMpaTh METOJ aHalINW3a, MCXOJs M3 IOCTABIEHHBIX 3aJad MCCIEIOBAHUA M XapaKTEPUCTHUK

HCCIEAYEMOr0 MaTepurala.

Bnaoemuv:

- HaBbIKAMHM HCMOJb30BAaHUS METOJIOB aHaIM3a I PEIICHUs MPAKTUYECKUX Hay4dyHO-

HCCIIEA0BATENBCKUX 3a1a4.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Paszpgen 1.

1. Benenue. Knaccudukanus MeTo10B GU3NKO-XUMHUECKOTO aHAIHM3a.

2. Tepmuueckue MeToAbl aHaiau3a. TepMuueckudl U AUPPepeHInanbHO-TEPMUUECKUI METO b
aHanuza. TepmorpaBumerpuueckuili U audepeHInaTIbHO-TEPMOIrPABUMETPUUYECKUI METO/Ibl aHaIN3a.
O6opynoBanue misi Tepmorpaduu. TpeboBanust k stamonam. Bun kpuBwsix [ATA u TI'A. daktopsl,
Biusromme  Ha  Bua  kpuBblix  JATA  u TI'A. TepMorazoBoirOMOMETPUYECKHMH  aHAIIN3.
TepmosnekTpoMeTprudeckuil aHanu3. /unatoMeTpu4ecKuil aHamus.

3. Meronpl wuccienoBaHMS CTPYKTYpPbl MarepHalloB AJIEKTPOHUKHU. PeHTreHogas3oBblil U
PEHTI€HOCTPYKTYPHBIM aHaIn3. B3auMOJeiCTBHE PEHTIEHOBCKOIO M3JYy4EHUsl C BEIECTBOM. YPAaBHEHHUE
Bynbda-bparra, npasuna Jlays. [lpuHiunsl ¥ BO3MOKHOCTH METOJa IMOpPOILKa, 000pyAOBaHUE, pacyeT
mudpakrorpaMmm. OnpeneneHre KaTeropuy, CUHIOHUM, MapaMEeTPOB PEIIETKH, PEHTI€HOBCKON IJIOTHOCTH
KpUCTAJIJIOB. BiusiHMe pa3MepoB YacTULl Ha pEHTTEHOBCKYIO Audpakinio B HuX. [loaHONpoguibHbIM MeTO
PutBenpaa. CoBpeMeHHbIE METO/IbI KOMITBIOTEPHOI'O pacuera AUPPaKkTorpamMmm.

Paszpnen 2.

1. OnTuyeckas crnekrpockonus. CreKTphl MOTJIOMIEHUs] U IponyckaHus. PaccestHue. DKCTUHKIUS.
Ceuenust morjiouieHus. JlmanazoH mpo3payHOCTH MaTepuana. BiusHue Ha morjouieHUe KPUCTAUIOB U
CTEKOJI IPUMECEN MEPEXOIHBIX U PEIKO3EMEIbHBIX HOHOB. CIEKTPO(OTOMETPHI.

2. DNeMeHTHBIA aHaau3. DMHUCCHOHHBIH MUKPOCIEKTPAIbHBIA aHATN3 C JIa3ePHBIM 0TOOPOM TIPOOHI.
KavecTBeHHBIN M KOJWYECTBEHHBI SMHCCHOHHBIM aHAIMU3. YCTPOMCTBO JIA3€pPHOT0 MHMKPOAHAIM3ATOPA.
Monudukanuu Metona. DIEKTPOHHO-30HJIOBBI PEHTI€HOCHEKTPAIbHBIM MUKpOaHaau3. TeopeTuueckue
OCHOBbI MeToJa. BropuuHble U 00paTHOpAcCEsIHHbIE JJIEKTPOHBI, XapAaKTEPUCTUYECKOE HU3IyUYCHHE.
YcerpoiictBo MuKpoaHanuzaTopa. lccnenoBanue mnoBepXHOCTH, (a30BOro M 3JIEMEHTHOIO COCTaBa.
OcobeHHocTH MOArOTOBKH 00pa3ioB. TpeboBaHMs K ATAIOHAM.

3. HccnenoBanusi mMaTepuaigoB METOJaMH ONTHYECKON MHUKpPOCKONHMH. BO3MOKHOCTH ONTHYECKOTO
aHann3za. Buzapl MukporpenapaToB M crnocoObl HUX MNPUTOTOBIEHUS. M3yueHue maTepuanoB B ILIOCKO-
MOJISIPU30BAHHOM NAPAJIEIBHOM, CXOJSAIIEMCS M OTPAaXXEHHOM CBeTe. MeTonbl M3MepeHus IOKa3aTells
MPEJIOMIIEHHS. W30TPONHBIX M AaHU30TPOIHBIX MaTepuanoB. M3MmepeHHe MHKPOTBEPAOCTH MAaTepHaoB.
HccnenoBanue HanpspkKeHUM MOJSPU3ALUOHHO-ONTHYECKUM MeTooM. OO6opynoBaHHe Ui ONTUYECKUX
HCCIIE0BaHUN.

4. O0beM yueOHOM THCHMIIHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acrp.
3E
4. 4.

O01mas Tpy10eMKOCTb 1M CHHUILJIMHbI 5 180 135
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2 64 48
B TOM 4HcJjie B (popMe NPAKTHYECKOU OATOTOBKH 0,2 8 6
Jlekuuun 1 32 24
[TpakTueckue 3anstus (113) 0 0 0
Jlaboparopusie padboTs! (JIP) 1 32 24
B TOM 4ucJe B popme NPaKTUYECKOH MOATOTOBKH 0,2 8 6
CamocrosiTesbHasi pabora 3 80 60
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTIOB AUCHUIIIIMHbI 3 80 60
Buja koHTpoJs:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpOMEKYTOUYHAsI ATTECTAIIHS 1 0,4 0,3
[TonroroBka K 3K3aMeHy. 35,6 26,7
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Buja urorosoro KOHTPOJIsA: ‘ IK3aMCH

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI

«@u3nyeckas 3JIEKTPOHNKA U 3J1eKTPOHHbIE IPHOOPHD)
1. leab AUCHUILUIMHBI — U3YYEHUE 3JIEKTPOHHBIX MPOLIECCOB B TBEP/BIX TeJaX, a Tak )K€ B BaKyyme, ra3ax,
Ha TpaHMIAX pasjena Cpel U NPUHIUIOB MOCTPOEHUS U PadOTHI 3JIEKTPOHHBIX MPUOOPOB Pa3IMUHOIO
Ha3HayeHUs. DTO OJHA U3 OCHOBHBIX TEOPETUUYECKUX JAUCLHUIUIMH CIIEHUaTbHOCTH, U00 Oe3 3HaHUM (HU3UKU
MIpPOLIECCOB B MpUOOpax HEBO3MOXKHBI CO3HAaTelIbHble U 3((EeKTUBHbIE NOAXOAbl K pa3zpaboTke U
OpraHu3aliK TEXHOJOTUM B cepe MPOU3BOJICTBA U3AETUIN JIEKTPOHHON TEXHUKHU.
2 B pesyabrare u3y4eHHUs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH
Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMH UX TOCTHKCHHUS:
[1K-5.1; I1K-5.2; TIK-5.3.

3namo:

- OCHOBBI COBPEMEHHBIX TEOPHUIl 3JIEKTPOHHBIX U ONTHUYECKHUX MPOLECCOB.

- ICTOPUIO, COBPEMEHHOE COCTOSHUE U NMEPCIEKTUBBI Pa3BUTHS AIEKTPOHUKH, a TAK)KE MATEPHAJIOB U
W3/1EJINN 3JIEKTPOHHOW TEXHUKH;

- YCTpPOMCTBO, HpHUHLMII pPabOThl, (YHKIHOHAIbHBIE BO3MOXHOCTH U OOJACTH NPUMEHEHHUS
OCHOBHBIX IIPEJICTABUTENEH Pa3HBIX KIACCOB IEKTPOHHBIX IPUOOPOB.

Ymemo:

- paccuuTaTh OCHOBHBIE [TapaMeTPhl MOIYIIPOBOJAHUKOB U P-N EPEXOI0B.

- OIIpeNIeNSITh OCHOBHBIE TApaMETPhl CBETOU3IIYYAIOLUX MAaTEPHAIOB U YCTPOICTB.

- UCHOJIb30BaTh CTAaHAAPTHYIO TEPMUHOJIOTHIO, OIIPE/IeTeHUsI, 0003HAUYEHHUS U €IUHULIBI (PU3NYECKUX
BEJIMYMH B JIEKTPOHUKE;

Bnaoemuv:

- MeToJaMH M3MEpEHUs MapaMeTpOB U XapaKTEPUCTUK 3JIEKTPOHHBIX HPUOOPOB, OIEHOYHBIX
pacuéToB OCHOBHBIX IKCIUTYaTallMOHHBIX XapaKTEPUCTHK.

3. Kpartkoe cogep:xanue TUCHMILTHHbBI

Pa3nes 1. DiiekTpoHHbBIE sIBJIEHUS] U IPHOOPBI

Bgenenue. [lpenmer u obnacts uccnenoBanuii kypca @usznueckoil anekTpoHuku. Temsl Kypcea.

1. DrieMeHThI 30HHOM TEOpUU TBEPIBIX Tell

OObpa3zoBaHue 30H. 30HHBIE CXEMbI IIPOBOJIHUKOB, MOJIYIPOBOJAHUKOB U JUAJIEKTPUKOB. CTaTHCTUKA
paBHOBECHBIX Hocutened Toka. Ypoenb ®epmu. Konnenrpanus Hocurteneil Toka B COOCTBEHHOM
MoJIynpoBoAHUKe. [IpuMecHble ypOBHU B KpuUCTajlle. 3aBUCHMOCTb IIOJIOKEHUS YypoBHS @Depmu oOT
KOHLIEHTpallMl TpuMecell U oT TemmepaTypbl. HepaBHOBecHbIe HOCHTENM 3apsiia B IOJYINPOBOJHUKE.
PaccesHue sHeprum Ha TEIUIOBBIX KOJIEOAHMSIX PELIETKH, Ha 3apsDKEHHBIX JAedeKTax, Ha HEUTpalbHBIX
nedexrax. JIBwkenue Hocutened 3apsana. [loaswxknocts. duddysus u npeiid. Nckaxenue 30H BOIM3U
MIOBEPXHOCTHU IOJIYIIPOBOIHUKA.

2. DIIEKTpUYECKHE NEPEXOIbI.

Oo6pazoBanue p-n mepexona. CBOMCTBa p-n mepexojia, MpAMOW W OOpaTHBIM TOKH P-n MEpexoja.
MEXaHU3MBI Npo00s p-n Mepexoja: JaBUHHbIN, TYHHEJIbHbIN, TEII0OBOH. BoapTammnepHas xapakTepUCTHKA.
baprepnast u nuddy3noHHas eMKOCTh 3JEKTPOHHO-IBIPOYHOTO nepexona. Ilepexonneie mpoiecchl B p-n
nepexonax. M3oTumHele W aHM30TUIIHBIE reTeponepexopl. KpaTkuil 0030p METOJOB co3gaHus p-n
nepexosia. OMUYECKHE U BHITPSIMIISAIONINE KOHTAKTHI.

3. [lonynpoBoAHUKOBBIE TPUOOPHI

be3 p-n nepexona (pe3uctopsl, GOTOPE3UCTOPHI, TEPMOPE3UCTOPHI, MPOCTEHIINE NATYUKH XOJUIa,
Bapuctopsl). C 1 p-n mepexonom (auomabl, GOTOAMOIBI, TYHHEIBHBIC NHUOJbI, BApUKAIbl, CTAOUIUTPOHBI,
CBETOJIMO/IbI, CBETOHMO/IBI C TETEPOINIEPEXOAAMHU, COJIHEUHbIE d5ieMeHThl). C 2 p-n nepexonamu (OUnossipHbIe
TPaH3UCTOPBL, IOJIEBbIE TpaH3UCTOPBI, (oToTpansuctopel). C 3 p-n mepexonamMu (TUPHUCTOPBI,
¢ototupucropsl). C OosnbmuMm  uyuciaoM p-n  nepexonoB (II3C-marpuibl, HHTErpajibHbIE CXEMBbI
(xnaccudukanys, npeaensl UHTErpaluu), 3MeMeHTsl [lenpThe).

4. DneKTpoHHbIE SBJIEHUS, OOYCIOBJICHHbIE CBSI3aHHBIMHM 3JEKTpoHamu: Jluanekrpuueckue
MaTepuagbl: BUJbl  HOJsApu3aluu B TBepaoM  Teie.  CerHeToaIeKTpUKH,  CETHETO3JIECTUKH,
AJIEKTPOCTPUKIIMOHHBIE MAaTepHalibl, NMbE30EKTPUKH, MUPOIIEKTPUKU. MarHuTHbIE MarepHualbl: Mapa- U
nuamarieTuku, ¢eppo-, deppu -, u aHTudeppomMarHeTukd. MarHUTOMSTKME M MarHUTOTBEp/ble
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MaTepuasbl, MarHuTHas 3anuch uHpopMauuu. CBEpXIPOBOJHUKU: SBJIEHHE CBEPXIPOBOIUMOCTH, 3P (deKT
Meiiccuepa, 3¢ dext Jxo3zedcona, ceepxnpoBoguuk | u Il pona.

5. DIeKTPOHHBIE MPOLIECCHI B ra3ax U MPUOOPHI HAa UX OCHOBE

Bunel  anekTpoHHONW SMucCHU  (TEPMOAJIEKTPOHHAsT AMHCCHS, aBTOIJIEKTPOHHAs  SMUCCHS,
(OTOANEKTPOHHAST SMUCCHUS,, BTOpPUYHAs 3JEKTpOHHas sMmuccusi). MoHusamus u BO30yXJeHUE B raszax.
DnexTpuyecKkue paspsaabl B ra3ax (TJICIOIIMM, TyroBOi, KOPOHHbBIN, HCKPOBOMN, BHICOKOYACTOTHBIE pa3psbl).
l"azopaszpsigabie U TIOMHHECIIEHTHBIE JIaMITbl. DY, DIeKTpOHHO-ONITHYECKUE TTPe0Opa3oBaTeu.

6. HauanbHble cBenenus no rexuuke CBY

Oco6ennoctn CBY-nmuamnazona. MoauduinupoBanue kosiedaTeabHOTO KOHTypa. KoakcHalbHBIA U
o0beMHBIA  pe3oHaropbl. lloHatue pacnpenencHHbix —mapameTrpoB. CorjlacoBaHHas — Harpyska.
KopotkozamknyTsiii meid. Koadduunents! oerymeit Bonusl (KbB) u crosiueit Bonnst (KCB). Boinnosog.
OTpaxkaTesIbHbBIN U MPOJIETHBIN KIUCTPOHbI. Jlamma Oerymieil BosHbl. Jlammna o6paTHO BoIHBI. MarHeTpoH.

Paspen 2. OnTnyeckue siBjieHus, POTOHUKA

7. JIromuHecneHuus

PekoMOuHanMoHHass M BHYTPHULIEHTPOBAs JIIOMUHECHEHLMs. Pe30HaHCHBII MeXaHHU3M Iepenadyu
BO30OyxaeHus. B3aumonerictBue Mmynbrunosied. OOMeHHOE B3aummojeicTBue. LleHTpsl pexomMOWHAIUH.
Mopnenn  u3nyyatenbHOM  pekoMOMHauuu. KuHeTHka BHYTPULIEHTPOBOM U PEKOMOMHAIIMOHHOM
JIOMUHEcCHEeHIMH. TyleHue JIIOMMHECLIEHLUH.

8. Jlazepsl

CrioHTaHHbIE M BBIHYKJEHHbIE nepexobl. Koadduunentsl DitHinTeiiHa. IHBepcHas 3aCeleHHOCTb.
OcHoBHble yacTu J1azepa. Kinaccudukanus azepon. TBeprorenbHble Ja3epsl (Ha NEPEXOIHBIX aKTUBATOPAX,
Ha P30 akTuBaropax, Ha LEHTpax OKpPAcCKH, MOJIYIPOBOJHUKOBBIE Jia3ephl). Jlazepbl Ha KpacUTENsX.
["a3oBbie nazepsl. [IpumeHeHue na3zepos.

9. PacipocTpaHeHue u3iydeHus B Cpelie.

[Tokazarenun mnpenomsienns. OtTpaxeHue cBera. BoJIOKOHHBIM CBeTOBOA. Buasl paccesHus
u3nyueHusi: PaneeBckoe paccesHue, paccessHie Mu, KOMOMHAIIMOHHOE paccesHHe, paccesHue
Manpensmitama-bpumntosna.  MHtepdepenuns.  MHOrociaolHble  AMIJIEKTPUYECKHE — 3€pKajla U
MOJIYIIPO3pavyHbIe MaTepUAJIbI.

10. HoBble HanpaBiieHNS B JJIIEKTPOHUKE

doroHuka, onToEeKTpoHHKa. [Ipobmembl U mOpenenbl  KPEMHUEBOM  AIIEKTPOHUKHU.
Hanosnexrponuka. CHUHTPOHHUKA.

4. O0beM yueOHOM THCHMILTHHBI

Cemectp
Bcero
Bun y4ae6Holt paboTh 6 cemectpa 7 cemectpa
3E Axan. 3E Akaf 3E Axan.
4. 4. q.
OO611ast TPYA0EMKOCTh AUCHUIIIINHBI 8 288 4 144 4 144

KonrakTHasi paboTa — ayIuTOpPHBIE 4 128 2,5 30 1,5 48

3aHATHS:

B TOM 4YucJjie B popMe NpaKkTUYeCcKOii 0,5 12 0,25 6 0,25 6
MOJAr0OTOBKH

Jlekuuun 2 64 1 32 1 32
[TpakTnueckue 3anstus (113) 0,5 16 0,5 16 - -

Jlaboparopusie padboTs! (JIP) 1,5 48 1 32 0,5 16

B TOM 4HCJI€ B (OpME MPAKTUUECKOU 0.5 12 0.25 6 0,25 6

IIOATOTOBKH

CamocrosiTeJibHAs padoTa 3 124 1,5 64 1,5 60
KonrakTHas camocrositenbHas paboTa 0.4 0.4 -
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 2,25 96.6 1,25 54.6 1 49
JUACIUATIINHBI

Jowmamass paboTa 0,25 9 0,25 9 - -
Pedepar 0,5 18 - - 0,5 18

Buabl KoHTpOJISA:
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3au. ¢ oneHKoi +
IK3aMeH 1 36 - - 1 36
KoHTakTHas pabota — TpPOMEKYTOYHAsS
0,4 0,4
arTecTanus 1 1
ITonroroBka K 3K3aMeHy. 35,6 35,6
3au. ¢
Bua nToroBoro KOHTpOJIsi: . OK3aMeH
OLIEHKO¥
Beero CemecTtp
Bl yueGHOM paboThl 6 cemecTpa 7 cemecTpa
3E Actp. 3E Actp 3E Actp.
q, . 4. q,
OO61ast TpyA0€MKOCTh AUCITUTLTHHBI 8 216 4 108 4 108
KonTakTHasi paboTa — ayAuTOpHbBIE 4 96 2.5 60 1,5 36
3aHATHS:
B TOM 4mncJje B opMe NMPAKTHYECKOi 0,5 9 0,25 4.5 0,25 4.5
NMOJATOTOBKH
Jlekmn 2 48 1 24 1 24
[TpaxTnueckue 3anstus (113) 0,5 12 0,5 12 - -
Jlaboparopusie pabots! (JIP) 1,5 36 1 24 0,5 12
B TOM uucie B popMe NpaKkTUIECKOM 0.5 9 0.25 4,5 0.25 4,5
[TOJIFTOTOBKH
CamocrosiTeJibHAs padoTa 3 93 1,5 48 1,5 |45
KonrtakTHas camocrositenbHas paboTa 0,3 0,3
CamMocTosATenpHOE N3YUCHUE Pa3IeoB 2,25 17245 | 1,25 | 40,9 1 31,5
U CITUILIINHEI 5
Jlomamasist paboTa 0,25 6,75 0,25 | 6,75 - -
Pedepar 0,5 13,5 - 108 0,5 13,5
Buabl KOHTpOJIS:
3au. ¢ oneHKoi +
IK3aMeH 1 27 - - 1 27
KonrtakTHas paboTa — HpoMexyTouyHas 0,3 0,3
arTecTauus 1 1
ITonroroBka K 3K3aMeHy. 26,7 26,7
3au. ¢
Bua nToroBoro KOHTpOJIsi: . OK3aMeH
OLIEHKO¥i

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«MartepuaoBeaeHue 1/ 3JIEKTPOHHOM NMPOMBILLICHHOCTH»

1. Heab AUCHUNIMHBI — MPUOOPETEHNUE CTYICHTAMU 3HAHHUM, HEOOXOIUMBIX ISl CAMOCTOSATEILHOTO
pelIeHHs BOIIPOCOB, CBSI3aHHBIX C BHIOOPOM MaTeprajioB 000pYyAOBaHUS U KOHCTPYKIUN XUMHUKO-
TEXHOJIOTHYECKHX IIPOLIECCOB, B YACTHOCTH, B TEXHOJOTHSIX MAaTEPUAJIOB U MPHUOOPOB AIEKTPOHHON
TEXHUKH U HAHODJIEKTPOHUKH, C YYETOM YCIOBUM IKCILIyaTalluH, a TAKKe IKOHOMUYECKUX U
9KOJIOTMYECKUX (PaKTOPOB.
2 B pe3yabraTe H3yYeHHUs JUCHUIIIUHBI 00YYAIOLIUIICA 0JI/KEH:
Obnadams CIeYIONUMA KOMIIETCHIIUSMA U HHIUKATOPaMU UX TOCTH)KCHUSI:
VYK-2.2; VK-2.4; YK-2.10; T1K-2.1; TIK-2.2; TIK-2.3.
3nams:
- Kiaccu(uKaluio, CTPYKTYpYy, COCTaB W CBOMCTBa MaTepHaliOB, HCIOJIb3yeMbIX, B YacTHOCTH, B
TEXHOJIOTUSAX MAaTEepPHaJIOB U MPUOOPOB IEKTPOHHOU TEXHUKH U HAHOZJIEKTPOHUKU;
- MapKHpOBKY MaTepuajoB, HCHOJb3YEMbIX, B YAaCTHOCTH, B TEXHOJIOTMSIX MarepuajioB U MpHOOpPOB
ANEKTPOHHOW TEXHUKH U HAHOAJIEKTPOHUKH, IO POCCUHCKHUM CTaHIApTaM;
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- OCHOBHbBIE€ KOHCTPYKIIMOHHbIE U (YHKIIMOHAIbHBIE MaTepuabl, IPUMEHSEMbIE B XUMUYECKOU TEXHOJIOT MU
U XUMHUYECKOM anmnapaToCTPOEHUU;

Ymemo:

- palMoHAIbHO MOJ00paTh KOHCTPYKUMOHHBI  MaTepuall Ul XUMHKO-TEXHOJOIHYECKOIro Ipolecca
(peakropa, amnmapara, MallMHbI) C Y4€TOM METOJIOB 3aIUTHI OT BO3MOKHOTO BO3JEHCTBUS TEXHOJIOTUYECKOM
Cpelbl;

Braoemy:

- METOJIaMU OIPEJIEJICHNs CBOMCTB MaTepUalioB, UCIOJIb3YEMBIX, B YaCTHOCTH, B TEXHOJIOTHSX MaTepUAJIOB
1 IpuOOPOB IEKTPOHHON TEXHUKU U HAHOAIEKTPOHUKU;

- JIaHHBIMM JUIsl TIPUHSATHS KOHKPETHBIX TEXHUYECKHX pEeUIeHUH Npu pa3paboTKe TEXHOJOTUYECKHX
MIPOLIECCOB C TOUKH 3PEHUSI TEXHUKO-IKOHOMUYECKOH 3(hhekTuBHOCTH.

3. Kpartkoe cogep:xaHue JUCUMILIHHBI

Pa3nen 1. Beenenue. @u3uko-xuMuyeckne 0CHOBbI MaTepHAJIOBeACHUS

MarepuanoBeieHre Kak Hayka: IeJHd, 3aJadyd W 3Ha4eHWe aucuuiuimHbl. OOmme TpeboBaHus,
IpeIbsABIsSEMble K MaTepUajaM B 3aBUCUMOCTH OT YCJIOBUH HCIIOJIb30BAHMS WIIM SKCIUTyaTaluu. PazButue
HayKl 0 Martepuanax. Pojib pycCKUX yueHBIX B Pa3BUTHM HaykH. [locTmkeHus B 00acTU CO3/1aHUS HOBBIX
MaTepHUaIOB, TEXHUKO-3KOHOMHUYECKAs Y3PPEKTUBHOCTh UX NPUMEHEHHs. 3HaUCHHE MaTepUaloB B Pa3BUTUU
XUMHKO-TEXHOJIOTHYECKUX IIPOLIECCOB U 00ECIIeYeHNH X 0€3011aCHOCTH.

OcHOBHbBIE TIOHATUS O CTPOEHUH, CTPYKTYpE M CBOMCTBAX MaTepuanoB. MeToibl M3y4yeHHUS! CTPYKTYphl U
CBOMCTB MaTepHaJiOB.

Crpoenue matepuanoB. OCHOBHbIE THUIIBI KpUCTAIUIMUECKUX perieTok. Kiaccudukanys KpucTauioB 110
TUIIaM CBSI3H. AHU30TPOIUS CBOMCTB KpucTaioB. CTpoeHHE peanbHbIX KpUCTAILIOB. [ledeKThl peanbHbIX
KpPUCTAJIJIOB M X BJIMSHUE HA CBOWCTBA METAJJIOB U cIuiaBoB. CBolicTBa Auciokanuil. Jluarpamma
«IJIOTHOCTH Ae(eKTOB-1IpoyHOCThY. Kprcrannuzanus MetamioB U ciiiaBoB. CaMOIpOU3BOJIbHAS
Kpuctaym3anusi. HecamornpounsBosbpHas KpucTajumsanus. AMopQHble MaTepuaibl. AJUIOTPONIUYECKUE
MIPEBPALLEHUS METAILIOB.

CpoiictBa matepuanoB. Ilokazatenu cBoiictB. Knaccudukanus cpoiictB. Mexanudeckue, (usndeckue,
XUMHMUYECKHE, SKCIUTyaTallMOHHBbIE U TEXHOJOTHYECKHE CBOMCTBAa MarepuayioB. [lokazarenn MexaHHYECKHX
CBOMCTB, OIpeleNseMble MPU CTATUYECKUX HCIBITAHUAX Ha pacTsDKeHue W u3rub. Metonbl ompenesieHus
TBepAOCcTH MarepuanoB. [lokasaTenu MeXaHWYECKHMX CBOMCTB, ONpENENseMble NpPU JUHAMUYECKHX U
LHUKINYECKUX UCIIBITAHUSX.

OcHOBBI Teopuu CIUIaBOB. JlMarpamMMbl COCTOSIHMSI CIIaBOB. TepmMuHbl U ompeneneHus. JluarpamMmbl —
«cocTaB-cBOMCTBO». Ma30BbIIl COCTaB CIUIABOB. 3aBUCHMOCTb MEX]Y CBOWCTBAMHU CILJIaBOB U THUIIOM
nuarpammsl coctosiHus. [lpasuno H.C. Kypuakosa.

Paszpen 2. Meraniimyeckue MaTepHabl

XKeneso u crnassl Ha ero ocHoBe. Ctanu U uyryHbl. JKenezoyriepoaucTsie ciiaBbl. CTPYKTYpBI CILIaBOB
&Kee30-yriepol. JluarpaMMbl COCTOSIHUS JKene30-1eMeHTUT. KoMIoHeHThI, pa3bl U CTPYKTYpHbBIE
COCTaBJISAOLIME CTAJIEH U OEJIbIX YYT'YHOB.

KoHcTpyKiimoHHbIe METAIIIMYECKHE MaTepHalibl. YTIIEPOIUCTBIE U JIErHpoBaHHbIe cTanu. Knaccuduxanus
CTaJieH, onpe/ieJieHUe MOHATUS KayecTBa cTajiu (TpeOoBaHus K KauecTBy). BiusHue yrieponaa u
MIOCTOSIHHBIX (TEXHOJIOTUYECKUX) IPUMECEN Ha KaUeCTBO CTaJIU, METO/Ibl YIYULICHHUS KaUeCTBa CTaIH
(HOBBIIIEHNE €€ KOHCTPYKIIMOHHOM MPOYHOCTH). BiMsiHME Ierupyromux 3J1€MEHTOB Ha CBOWCTBA CTaJIH.
Koucrpykuuonnsie ctanu. MHcTpymenTanbHble ctanu. Knaccupukanus yriepoaucTbiX U JETHPOBaHHbIX
ctaneli. Mapkuposka ctasieit UyryHsl u TBep/ble ciiaBbl. CBOMCTBA M Ha3HAUeHUE yyryHa. [Iporecc
rpadutuszanuu. YyryHsl cepble, Oenble, KOBKHE, BBICOKOIIPOYHbIE, X CBOWCTBA, 001aCTh IPUMEHEHHUS,
MapKUpOBKa.

Tepmuueckas o0paboTka. Teopust ¥ MPaKTHKA TEPMUIECKON M XUMHUKO-TEPMUIECKON 00pabOTKH METAIIIOB
u cruiaBoB. [Ipupona, MexaHu3M U ycIoBUS IPOTEKaHUs CTPYKTYPHBIX MpeBpalleHuid B ctanu. Busl
TepMuuecKkoir 00paboTku cranu: okur | u Il poga, moaHBIN U HETTOTHBIA OTKHUT, HOPMaJIU3AITHUs, 3aKaJiKa,
OTITYCK. 3aKaJJMBa€MOCTb U IIPOKAJIMBAEMOCTh cTajei. BiusHue TepMuyeckoit o0paboTku Ha
MEeXaHUYecKue cBoicTBa cTainu. Pu3nyeckue 0CHOBbI XUMUKO-TepMHUUecKoi 00pabdoTku. Juddysnonnoe
HACBILL[EHUE MIOBEPXHOCTH CTAIM HEMeTa/llaMu. Buibl # criocoObl ieMeHTauu. A30TUPOBAHUE CTaJIH.
Hudody3nonnas Meramnzanus. oHHass XUMUKO-TepMHUUYecKas 00paboTKa.
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[IBeTHBIE MeTayulbl M CIUIaBbl Ha MX OcHOBe. OOmias XapakTepuCTHUKa U KilaccU(UKAIMS MEIHbIX
crutaBoB. JlaryHu, OpoH3bI, MEJHO-HUKENEBbIE CIuiaBbl. OOIIas XapaKTepUCTHKA aFOMUHHUEBBIX CIIJIaBOB.
JlepopMmupyembie aqlOMUHUEBBIE CIUIABbI, JUTEHHbIE aJIOMHHHMEBbIE CIUIaBbl. OOIIas XapakTepUCTHKa
MarHueBbIX cIuiaBoB. Jlepopmupyemble MarHueBble cruiaBbl. JIWTeliHble MarHueBble CIUIaBbl. TUTaH U
CIUIaBbl Ha OCHOBE THUTaHA. BiusHue JErupyronnx 3J1€MEHTOB Ha CTPYKTYpy M CBONCTBAa TUTaHOBBIX
CIUIaBOB. bepniunii ¥ CIIIaBbl Ha €70 OCHOBE. TyroriaBKue METaJUIbl U CILUIaBbl HA UX OCHOBE.
[TopomikoBbie MeTaJIIMUECKHE MaTepHralibl. MaTepuaibl ¢ 0COOBIMU 3JIEKTPUUYECKUMH CBONCTBAMHU.

Pasnen 3. OcHoBBI KOppO3uU MeTaJL10B. [IpMHIMNBI 1 METOABI 3AIHUTHI 0T KOPPO3UH.
OcHoBHbIE IPUYUHBI KOppo3uu MeTaiioB. [TokazaTenu koppo3uu. Knaccudukanus Koppo3HOHHBIX
nporeccoB. Xumudeckas Kopposus. I'azoBas kopposus. Koppo3us B )KUIKOCTAX — HEIJIEKTPOJIUTAX.
DnexTpoxumuueckas kopposus. Kuneruka snekrpoxumuyeckoit kopposuu. Kopposus metanios B
YCIIOBUAX TEXHOJOTUYECKUX CPEJl XUMUYECKUX MPOU3BOJCTB.
[IpyuHIHAIIBEI ¥ METOIBI 3aIUTHI OT KOPPOo3uH. KOppO3MOHHOCTONKNE METAININYECKAE U HEMETAIUIMYECKUE
MaTtepuaibl. MeTo bl 3allUThl MAlIUH U allllapaToB XUMUYECKUX ITPOU3BOICTB OT KOppo3uu. MHruburopst
KOPPO3UHU. DNEKTPOXUMHUYECKas 3alUTa. 3allUTHBIE TOKPBITHUS.
Pa3nen 4. HemeTaniimueckue MaTepuaJibl
Martepuanbl Ha OCHOBE BBICOKOMOJIEKYJIIPHBIX coequHeHH . CTpoeHHe U CBOIICTBA MOJIMMEPOB.
TepmopeakTHUBHBIE U TEPMOIUIACTUYHBIE TTOJMMeEpbl. CTpoeHue U cBoiicTBa mactMacc. OCHOBHbIE
Pa3HOBUAHOCTH ITPOMBIIJIEHHBIX IOJIMMEPOB U IIJIACTMAcC. 1'a30HaIoIHEHHBIE I1JIACTMACCHI.
Oco0eHHOCTH CTPOEHUS], CBOMCTBA PE3UHOBBIX MaTepuaoB. Pe3unsl 0011ero Ha3HaueHus, CrielialibHbIe
pe3UHBbI U 00JaCTH UX MPUMEHEHUS.
Jlakokpacounbie matepuaisl (JIKM). OcnoBubie Buasl JIKM. Kpacku, naku, rpyHTOBKa, HIMATIICBKA.
Kepamuueckue marepuainsl. KOHCTpyKIIMOHHAs, MHCTpYMEHTAJIbHAs W TEXHUYECKasi KepaMHUKa.
Heopraanueckoe crexno. Knaccudukaius cTekol1 Mo Ha3HauYeHUIO U 00macTu npuMeHeHus. CUTalIbL.
I'padut. Acbect. CBoiicTBa 1 00JaCTH TPUMECHEHUS.
CMma3ouHble Macia, IIacTUYECKUEe CMa3KU, TBEPJIble CMa304yHble MaTepuaibl. CMa304HO-0XJIaX 1a011e
AKUIKOCTH.
JlpeBecHble KOHCTPYKIIMOHHbBIE MaTEpUAIIBI.
AHTUOPUKIIMOHHBIE METAJUIMYECKHUE U HEMETAJUIMYECKUE MaTepralbl.
Komno3zunmonnsie marepuans! (KM). Ob1ias xapakreprcTika KOMIO3UIIMOHHBIX MaTepuanoB. JucnepcHo-
ynpodeHHbie KM, cinoucteie KM, BosiokHucThie KM. KoMNo3unnoHHble MaTepralibl HA METAITIMYECKON 1
HeMmeTanieckoi ocHoBe. CAIl (crieueHHbIE aTlOMUHUEBBIE TOPOIIKH ). APMUPOBAHHbIE TIOJMMEPHBIE
Marepuaisl. KepaMuueckre KOMIIO3UIIMOHHBIE MaTepUalIbl. YTJIEPOHbIE KOMIIO3UIIMOHHBIE MATEPHAIIBI.
[ToHsATHS O HAHOTEXHOJIOTUSX, HaHOMaTepuanax. [I[puMeHeHne B IPOMBIILITIEHHOCTH.
Pa3nes 5. JxoHoOMHU4YecKku 000CHOBaHHBII BHIOOP MaTepHAaJIOB.
Bb160p KOHCTPYKIIMOHHBIX MaTEPUAJIOB JUIsl KOHKPETHOTO TEXHOJOTHYEeCKoro mpouecca. Beidop
MaTEepHUaJIOB JJIsl TEXHOJOTUN MaTepUasoB U NPUOOPOB 3JIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKHU.
Kputepuu u anroputm BpiOOpa KOHCTPYKIIMOHHBIX MaTepHaioB. DKOJIOTUYECKUE U SKOHOMUYECKHE
aCIEKThl MaTEpUATIOBEACHNS U 3alIUThl MATEPUAJIOB OT KOPPO3HUHU.

4. O0beM yueOHOM THCHMIINHBI

O0beM TUCIUTUTHHBI
Buner yue6HOM paboThI

3E Akap.u. Actp.u.
OO0uiasi TPy10€eMKOCTb UCHUIJIMHBI 110 Y4e0HOMY ILUIAHYy 3 108 81
KonTakTHasi padoTa - ayIUTOPHBIC 3aHATHS: 1,3 48 36
Jlexmmu (JIex) 0,9 32 24
[TpakTnueckue 3anstus (113) 0,4 16 12
CamocrosiTesbHasi padora (CP): 1,7 60 45
KonrtakTHas camocrositenbHas paboTa 0,2 0,15

1,1
CaMOCTOSTENbHOE N3YUYEHUE Pa3/IeI0B AUCHUILIMHbI 59,8 44,85
Bua konTpos: 3auer
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AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«MmuHnepanorus»

1 Heap aucuumiauHbl — GOPMUPOBAHUE COBOKYMHOCTH 3HAHUU - KaK O MPUPOJHBIX MUHEPATbHBIX
¢dazax (MUHEpPAJIOB), TaK U MCKYCCTBEHHO IOJY4aeMbIX (Kak MpaBUJIO Ha 0a3e MPHUPOJHBIX) MaTepuasos,
METO/IOB HUX HCCIIEOBAaHUS, BKJIIOYAIOMIMX B C€0S MAaKpOCKONMYECKHMI M MHKPOCKOTMHMYECKUHM aHaIu3
CTPYKTYphl U CBOWCTB MarepuanoB. JlucuumimHa  J0JDKHA 0OeCnedyuTbh 3HaHUS HEOOXOAUMBIX MpHU
CO3JaHUM HOBBIX (YHKIIMOHAJIbHBIX MaTEpHaJOB, OTBEYAIONIMX COBPEMEHHBIM TpPEOOBAHUSM KadecTBa,
3¢ (HEKTUBHOCTU U SKOHOMUYHOCTH.

2 B pesyabTare H3y4YeHHs IUCHUIINHBI 00yYAKOIIHUICS 0JIKEH:

Obaaoams clefyOIUMU KOMIIETEHIMSIMA U UHIUKATOPAMH UX JIOCTHKEHUS:

VK-1.1; VK-1.4; VK-1.5; [IK-2.1; IIK-2.2; [IK-2.3

3namo:

- CTyneHT [OJDKEH HMMETh YETKHME M SICHBIE MPEJCTaBICHHs O MHUHeEpaje, ero (U3HYecKux Hu
XUMUYECKNX CBOMCTBAX.

- JloykeH 3HaTh BCE OCHOBHbIE IOHSTHS MUHEPAJIOTUH (TUIIOMOP(U3M U TIp.)

- 3HaTh o0OIIME NPUHUMUIBI KiIacCU(PUKAUU MHHEPAIOB W 3HaTh BCE OCHOBHBIE pa3JIelbl,
CTPYKTYPHO-XMMHYECKHE KJIACCHI U IPYIIIbI MUHEPAJIOB.

-IIporecchl renesrca MUHEPAIOB U €r0 0COOEHHOCTH.

Ymemo:

-ITosb30BaTHCS COBPEMEHHBIM 000PYA0BAaHNEM, HEOOXOAMMBIM JIJIsl TUATHOCTUKN MUHEPAIBHBIX (a3

-Onpenensars pu3nueckue U XMMUUYECKHUE CBOMCTB MUHEPAJIOB HA Mapo- U MUKPOYpPOBHE.

-JlnarHocTupoBaTh MUHEPAJIBI [0 KOMILJIEKCY CBOMCTB U ApareHETHUYECKUM aCCOLIMALIUSM.

Bnaoemuv:

- HaBBIKOM OIIpE/IETICHHS] MUHEPAJIOB.

3 Kparkoe coaepxxanue TUCUUIIMHBI
Pazgea 1. BBenenue B MUHEPaJIOTHIO.

I. Beenenue. Ilpenmer, 3anaun, MeTobl U cofepkaHue MuHepaioruu. OnpeneneHue noHATHS
MUHepasia, MuHepan Kak 3JIeMEeHT Mupo3faHusd. Vcropus pasBUTHS HayKu U €€ CBSI3b C JAPYIrUMH
mucuuminHaMu. OCHOBHBIE HAINlpaBJIeHUs, TPOOJIEMbI U IJIaBHbIE 33]Ja4ul COBPEMEHHON MUHEPAJIOTUH.

2. XuMuyeckuil coctaB MuHepasioB. OOmIMe MOJOKEHHS O B3aMMOCBA3SX KPUCTAJUIMUECKOMN
CTPYKTYpBl, XUMHUYECKOTO COCTaBa U CBOMCTBax MuepayoB. [loaMMopdu3M M MOJUTHUIHUS MUHEPATOB.
CoenuMHEHUs TOCTOSIHHOTO U IEPEMEHHOro XumcocTaBa. M3oMoppu3M M aJIUTUBHOCTH B MUHEpajax.
TBepable pacTBOpBl, YCTOWYMBOCTh M pacma] TBEPAbIX PACTBOPOB, JIUKBalus. Poib BOAbI B MHUHEpAbIX.
KpucrannuzannonHas, KOHCTUTYLMOHHAs U aJICOPOLIMOHHAS BOJA.

3. @u3nyecKue CBOMCTBA MUHEPAIOB. MaKpOCKOIIMYECKHE CBOMCTBA — IIBET, LIBET B MOPOIIIKE,
Onmeck u OieckoMeTpuyecKkass CHUCTEeMa, TBEPIAOCTb, XPYHNKOCTh M KOBKOCTb, IOBEPXHOCTH CKOJIOB,
IUIOTHOCTh.  JlabopaTopHble METOIbl MCCIENOBAHUS MHMHEpPAIOB  (JIETalbHblE MHUHEPAJOTHYECKHE
HCCTIeIOBAHUA).

4. VYcnoBust o0Opa3oBaHMs MHUHEpPajoB B Mpupoje (reHe3uc MHUHEpalbHbIX ¢a3). OOmue
nosioxkeHust. ['eonoruueckue mpouecchl MUHEpanooOpa3oBaHUs. DHIOIEHHbIE, SK30T€HHBIE IMPOLECCHl U
MeTamophuzm. MoenrpoBaHue IpolecCOB MUHEPaI000pa30BaHUs U COBPEMEHHBIE METO/IbI POCTA.

5. MunepasnbHble acCOlMalUY U NlapareHe3uc. Mop@osorus MUHepaioB U UX arperaTos.
Pa3nes 2. CoBpeMeHHasi MUHePAaJOrH4ecKasi CHCTeMATHKA (onucaTeIbHAsi MUHEPAJIOTUs).

6. [TpuHIMIBI COBpeMEHHON Kiaccuukanuu MuHepaioB. CucrtemaTnka MuHepanoB. IIpocTsie
BemecTBa. CepHUCThIE coeMHEHUsl M ux aHajoru. [amomansie coenuHenus. KuciaoponHeie coenuHeHus.
[IpocTsie n cnoxkHbIE OKCUABL. [ MAPOKCHIBL.

7. ®ocdartsl, apcenatsl, BaHaaaTel. Cynbdarel. XpoMarsl, BojibppamaTsl, MonuOaaTsl. bopartsl.
Cunukatel. KapkacHble 1 OCTpOBHBIE.

8. CunukaTsl ¢ KOJIbIIEBOMU, 1IEMOYEUHOM, IECHTOYHON U CIIOUCTON CTPYKTYPOH.

9. CunukaThl ¢ IPOCTHIMU U CJIOKHBIMU CETKaMH TETPA3JpOB.

[TonsATHE O METPOIOTHN.
4 O0beM yueOHOM TMCHUILTHHBI
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3 Bcero

Bunel yue6HOM paboTh 3aw. e Ak 1ac.
OO01mas Tpy10eMKOCTb JMCHHUILJIMHBI 110 Y4eOHOMY 3 108
MJIaHY
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,5 48
Jlexuuu (JIek) 0,5 32
[TpakTuueckue 3anstus (113) 0,5 16
CamocrositesbHas padora (CP): 1,5 60
Pedepar 20
KonTtakTHas camocrositenbHas paboTa 0,4
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IETI0B IUCHUIIIMHBI 39,6
Buabl KoHTpOJIA:
3ayer C OLEHKOI \ +

5 Bcero

Buner yue6HOM paboThI 3aw. e, Actp. uac,
OO0mas TpyA0eMKOCTh M CUMILJIMHBI 110 Y4eOHOMY 3 81
MJIaHy
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,5 36
Jlexuuu (Jlek) 0,5 24
[TpakTuueckue 3anstus (113) 0,5 12
CamocrositesbHas padora (CP): 1,5 45
Pedepar - 15
KoHTakTHas camocrosiTesnbHas paboTa 0.95 0,3
CaMOCTOSTENbHOE N3YUYEHUE PA3/IETI0B IUCHUIIIMHBI ’ 29,7
Buabl KOHTpOJIS:
3ayer C OLEHKOI \ +

AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI

«Pusnveckass XuMHs U1€aJTbHOI0 KpucraJjuia. KpI/ICTaJIIIOOl'[TI/IKa»

1 Heap mucummiaunabl — llens nucnumiubael — QopmupoBanue 0a30BOro ooObema 3HAHHHM O
3aKOHOMEPHOCTSX TMPOXOXKJIEHUS CBETa 4Yepe3 KPUCTAUIbl, a TakKe O HanOoJiee BAKHBIX ONTHYCCKUX
XapaKTEPUCTHKAX KPUCTAILIOB, HEOOXOAUMBIX JIJIsl YCIIEITHOTO OCBOEHHUS Kypca TEXHOJIOTHU MaTEpUaJIOB U

KypcCa METOJ0B UCCIICAOBAHUA.

2 B pesyabTare H3y4YeHHs IUCHUIINHBI 00yYAKOIIHUICS 0JIKEH:
Obaaoams cleqyOIUMU KOMIETEHIMSIMA U HHIAUKATOPaAMU UX JOCTH)KECHHUS:

TIK-5.1; I[IK-5.; [1K-5.3
3namo:

— 3aKOHOMCPHOCTH IMPOXOKACHUA HCIOJAPU30BAHHOTO, @ TAKKEC MOJAPHU30BAHHOI'O MapaljICJIbHOIO U

CXOJSIILIEr0Cs CBETa CKBO3b KPUCTAJLIBI Pa3HBIX KPUCTAIUIOrpaUUECKUX KaTeropuit

— O CBSI3U OCOOCHHOCTEM CHMMETPUM BHYTPEHHETO CTPOCHUS KPUCTAIUIOB € CHUMMETpUH HX

(hMBUYECKUX CBOMCTB

— OCHOBHEIC ONITHUYCCKHE CBOMCTBA KpHUCTAJIJIOB U CIIOCOOBI BX HU3MEPCHUA

Ymems:

— CTpPOUTH OINTHYECKHUEC IMOBCPXHOCTU JIA PA3HBIX KpI/ICTaJ'IJ'IOFpa(l)I/I‘ICCKI/IX KaTCl"OpI/II\/’I KpHUCTAJIJIOB U

HCIIOJBb30BATh MX Ui TEOPETHYECKOrO0 M IPAKTUYECKOIO0 AHAIM3Aa OINTHYECKHUX XapaKTEPUCTUK
KpUCTAJIOB

KayeCTBEHHO M KOJIMYECTBEHHO OIUCHIBATH CBOWCTBA KPUCTAIIOB, OOYCIOBJIEHHBIE MX BHEIIHEH U
BHYTPEHHEN CUMMETpPHEN

AHAJIM3UPOBATh ONTHUYECKHME CBOMCTBA KPUCTAUIOB C TOYKM 3pEHUS OLEHKM MX KauecTBa H

113



MPAKTUYECKOTO IPUMEHEHHUS
Bnaoemuv:
— TNPaKTUYECKUMHU HAaBbIKAMU UCCIIEJOBAHUS ONITHUYECKUX CBOMCTB KPUCTAIJIOB
3 Kparkoe coaepxxanue TUCUUIIMHBI

Paszpen 1. B3aumopeiicTBHe 3J1eKTPOMATHUTHOIO M3JIy4YeHHS € KPUCTAIAMH: TeOpeTHYecKHe
0CHOBbI. OCHOBHBIE CBOIICTBA KPUCTAJLIOB.

1. IIpupona cera

OcHOBHBIE XapaKTEPUCTUKHU CBETOBOM BOJIHBI. Bubl moJisipu3anuu cBera.

2. Ilokazarenp npenoMIIeHus

[lokazarens mnpenoMyeHHs - BaKHEWIas ONTUYEecKas XapakTepucTtuka BemiecTBa. DakTopsl,
BIUSIOLIME Ha IOKa3aTedb NPEJOMJIEHUS: IUIOTHOCTh W COCTaB BEIIECTBAa, TEMIleparypa, 4acToTa
AJIEKTPOMArHUTHBIX KosiebaHuil. MeTo1bl U3MEepeHus MoKa3aTesl MPeIOMIICHHUS.

3. OnTudeckue MOBEPXHOCTH

[loBepxHOCTH mMOKa3aTenedl MNPEJOMIIEHUS KPUCTALUIOB  PAa3jIW4HbIX KaTeropui. JIBoitHOe
nydyenpenomiienue. BonHoBble moBepxHocTH. IlocTpoenue [rolireHca ais pa3auyHbIX CllydyaeB MaJCHUS
cBeta Ha Kpuctamwl. OnThyeckass MHAMKATpUCAa U €€ MCIOJIb30BaHHUE JUISl XapaKTEPUCTHKU ONTUYECKHX
CBOMCTB KPUCTAJIJIOB PA3JIMYHBIX KAaTETOPUH.

4. TloydeHue I0CKONOJIIPU30BaHHOTO CBETA

[TonsipuzannonHsie npu3Mbl. [IpoxoxaeHne ecTeCTBEHHOTO U MJI0OCKOIMOJISIPU30BAHHOTO CBETA Yepes
KPUCTAJUIBI CPEAHEN U BBICIIEH KaTETOPHl.

Pa3nen 2. [IppMeHeHHe ONTHYECKUX METO/I0B /ISl MCCJIEI0OBAHUS CBOIICTB KPUCTAJLIIOB

5. UccnenoBanusi KpUCTAJJIOB B IJIOCKOMAPAIIEIbBHOM MOHOXPOMATUYECKOM U MOJIMXPOMATUYECKOM

cBeTE

[IpoxosxeHne MI0CKONapaljIeIbHOTO MOHOXPOMAaTHYECKOTO CBETa M MOJUXPOMATUYECKOTO CBETa
4yepe3 CUCTEMY «II0JISIpU3aTOp-KpUCTallUI-aHaiau3aTopy». PasHocTh xo1a BosiH. KBapiieBbie KOMIIEHCATOPBI, X
HazHaueHue, BuIbl. VHTeppepeHIMOHHAss OKpacka KpucTauioB. Jlucnepcus ONTHYECKONW WHIUKATPUCHI
KPUCTAJIJIOB pa3iIU4HbIX CHHToHUM. KonudecTBeHHas XapakTepucTuka aucrnepcuu cseta. [Ipoxoxienue
€CTECTBEHHOI'O CBETa YEpe3 CHUCTEMY <«I10JSPU3aTOP-KpUCTAILI-aHAIM3aTOP». AHU30TPOIUS MOIJIOLIEHUS
CBETa: IUJICOXPOU3M, KOJHMYECTBEHHAas OlLIeHKa jaucrepcu noronieHus. Omnruyeckas aKTHUBHOCTD
KpUCTaJIIOB. Bpamienue miuockoctu noiaspusanui. Maruutoontuyeckuil 3pQexT B KpucTasiax.

6. MccnenoBanus KpUCTAIJIOB B CXOSIIEMCS CBETE (KOHOCKOTIHS)

[IpoxoxkaeHue CXOJSIIETroCsl CBETa Yepe3 CUCTEMY  «IIOJSpU3aTOP-KPUCTAII-aHAIU3ATOPY.
Konockonuueckue Gurypsl KpUCTaJIIOB CPEAHUX U HU3IIUX CUHTOHMM.

7. [IpyuMeHeHne ONTUYECKUX METOOB Ul OL[EHKH KaueCTBa KPUCTAIIJIOB

[Tpe300nTrueckuit 3QPexT B KpUCTAIaX M €ro XapaKTepUCTHUKA C TIOMOIIBIO T€H30pa 3-r0 paHra.
DnexTpoonTHYeCKUi A3PPEKT B KpUCTAIIAX U €r0 XapaKTEPUCTUKA C TOMOLIBIO TeH30pa 4-T0 paHra.

4 O0beM yueOHOM TMCHUTIITHHBI

O0beM IMCUMIIMHBI
B .
U1 y4yeOHoi padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2 64 48
Jlekuuun 1 32 24
[TpakTueckue 3anstus (113) 0 0 0
Jlaboparopusie padboTsI (JIP) 1 32 24
CamocrosiTesibHasi paboTa 2 80 60
KonrakTHas camocrositenbHas paboTa 0,4 0,3
2
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 79,6 59,7
Buja koHTpoJs:
3ayeT C OLEHKOI + \ \
Buja nToroBoro KOHTpoJIs: 3ader c oleHKOM
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AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIIMHbBI
«®Pu3nyeckass XUMHUS PeajibHOI0 KPUCTAJLIIA»

1 Heab aucuumiuHbl — (GOpMHUpPOBAaHUE y CTYACHTOB OakajlaBpuaTa MpeICTaBICHHM O MeToxax
yIpaBiieHUs SABJICHUAMHU J1e(eKTo0Opa3oBaHus B KpUCTAIIMYECKUX (Da3ax, 0 crocobax CHHTE3a KpUCTAIIIOB
C 3aJJaHHBIM YPOBHEM J1e(DEKTOB U JKE€JTAEMbIMHU CBONCTBAMHU.

2 B pesyabrare u3y4eHHs AUCHUILIMHbI 00YYAIOMIMICH 10JI2KEeH

Obnadams CIeyONUMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX TIOCTHKEHUS:

VK-1.5; IIK-5.1; 1IK-5.2
3namo:

— - wiaccupukauuo 1e(eKToB B KpUCTALINYECKUX MaTepuaiax;

— - METO/IbI OIIpEIETICHHS KOHLIEHTPalUi paBHOBECHBIX U HEPABHOBECHBIX A€(PEKTOB;

— - OCHOBHBIE THUIIbI HECTEXHOMETPUUECKUX (a3;

— - OCHOBHbIE 3aKOHOMEPHOCTHU BIIUSHUS 1€(PEKTOB HECTEXMOMETPUU HA CBOMCTBA KPUCTAILJIOB.

Ymemo:
— - HCIIOJIb30BaTh KBA3UXMMUYECKYI0 TEOPHUIO JJIsI ONUCAHUS MPOLECcCOB AePeKTooOpa3oBaHus B
KpuUCTaJliax;
— - PacCUMTHIBATh KOHLEHTPALUIO PA3IMYHBIX TUIOB JA€(PEKTOB U3 PA3HOPOAHBIX 3KCIIEPUMEHTAIbHBIX
JTAHHBIX;
— - paccUMTHIBATh CBOMCTBA KPUCTAJJIOB B 3aBUCHMOCTH OT KOHIIEHTPAIlMU PAaBHOBECHBIX TOUEYHBIX
nedeKToB.
Bnaoemuv:

— - - HaBBIKaMH OIIpEJICIICHHSI TUIIOB J1€(DEKTOB MO0 Pa3HOPOAHBIM IKCIIEPUMEHTAIbHBIM JAHHBIM;

— - METO/IaMHU pacyeTa KOHLIEHTpALHsl TEIIOBbIX JePEKTOB U J1e()eKTOB HECTEXUOMETPUH;

— - METOJIaMU OIIpe/IeJICHHUs] TEPMOJIUHAMUYECKUX MMapaMeTpOB PABHOBECHBIX TOYEUHBIX J€(EKTOB B

KpUCTaJljiax.
3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazgea 1. ®uznyeckass XMMHUA PeaibHOI0 KPUCTAJLIA

Benenue. Uneanbubiit u peanbublil (¢ nedexkramu) kpucraml. Ousnueckas XUMUs KPUCTAJUIOB C
nedexkramu, Kak o0macTh 3HAaHUW O (OPMUPOBAHWUM CBOMCTB KpHUCTaUIa, OOYCIOBICHHBIX €T0
nedexktHocThio. Knaccudukanus nedekToB CTpYKTYphl KpUCTasUIa.

TemnoBoit Oecnopsinok B kpuctamie. TersoBble aedekTsl. PDeHOMEHONIOrn4ecKas XapakTepUCTUKa
TEIUVIOBBIX JeekTOB. DBbIsiBIEHHME 3aKOHOMEPHOCTEH, ONMCHIBAIOUIMX 3aBUCHMOCTh KOHLEHTpaluu
TEIUIOBBIX JE€PEKTOB OT TEMIEpaTypbl METOJAaMU CTaTHUCTUYECKOM TepMoAauHaMuku. KoHueHTparus
neQexToB Kak (DYHKUUS TeMmIepaTypbl B OJHOKOMIIOHEHTHBIX KpUCTaJlaX. 3aBUCUMOCTb KOHIIEHTpalUH
TEIUIOBBIX  J1e()eKTOB OT TeMIlepaTypbl B JIBYXKOMIIOHEHTHBIX KPUCTAJUIMYECKUX COETUHEHMSIX.
OKCIIEpUMEHTAJIbHBIE  METOJAbl  OIpENElIeHMs] KOHLEHTpalMM TEeIUIOBbIX JAedexrtoB. BrisiBneHue
3aKOHOMEPHOCTEH,  ONMCHIBAIOLIUX  siBJIeHUS  JedekrooOpa3oBaHUs B  KpUCTAIaX  METOJaMH
KBa3uXUMHUecKoi aHasoruu. ConocraBieHHe KBa3UXUMUUECKUX U CTATUCTUYECKUX METOJIOB.

Paznen 2. CoOcTBeHHBbIE U HECOOCTBEHHBbIE IPUMECH B PeajibHOM KPHCTaJLIe

becriopsimok B Kpuctayiie, OOYCIOBJIEHHBIA  HapyumleHUsIMH  crexuoMeTpuu.  JledekTsl
HecTtexuomMeTpuu. O HEeM30EKHOCTH HApYIICHUsS] CTEXMOMETPHHM B KPHUCTaUIaX XUMHUYECKHX COEIMHEHUH.
Hectexunomerpust OuHapHbIX coeUHEHUN. BiusHue nedekToB HeCTeXHOMETPUU Ha CBOMCTBA KPUCTAJIOB.
3aBUCUMOCTb KOHILIEHTpalUU 1e()eKTOB HECTEXUOMETPUU OT OCHOBHBIX TEPMOJIMHAMUYECKUX I1apaMETPOB —
naBieHus u  TemmepaTypbl. OCOOEHHOCTH AHATUTUYECKOT0 U TpadUyecKoro OMHCAHMUS TaKUX
3aKkoHOMepHocTel. OToOpakeHHe SBJICHUN HapyIIeHUS CTEXMOMETPUU Ha Jauarpammax coctosHusa. O
TEPMOJIMHAMUYECKOW MPHUPOJE HECTEXHOMETpUYeCKMX (a3 Kak TBEpPAbIX PacTBOPOB M30BITOYHBIX
KOMIIOHEHTOB B OCHOBHOM BEIIECTBE. TepMOIMHAMUUECKUN aHAINU3 MPUYMH, ONPEAEISIONINX BUJ 00JacTH
TOMOT'€HHOCTH U €€ MOJIO’KEHUE Ha TUarpaMMe COCTOSIHUSL.

[IpoGnema cOOCTBEHHBIX MpHUMECEH B 0CO0O YHMCTOM KPHUCTAJIE€ CTEXHMOMETPHUYECKOIO COCTaBa.
OU3NKO-XMMUYECKUE OCHOBBI METOJIOB pEryJMpOBaHMsl ypPOBHS COOCTBEHHBIX IpUMEcel B TaKHUX
KpucTayax. OHepretuka JedekToB HecTexuomeTpuu. OrmnpeseneHue OCHOBHBIX TEPMOJAMHAMHUYECKUX
napametpoB edexkroodpazoBaHus AHep, ASued, AGrep, paCu€THBIE U IKCIEPUMEHTAIbHBIE METO/IBL.
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3aKiIoueHue.
HCpCHeKTI/IBBI pa3BI/ITI/I${ XUMHUHU TBep)IOFO TCJIA. HpO6J'ICMBI, CBsA3AHHBIC C I[aHLHGfIHII/IM paSBI/ITI/IeM
TEOPHH  Pa3ylopsaoueHUss KpuctawioB. IIpoGmembl  HecTexuomerpuu. [IpoOiieMbl  TOMydCHHS
0€3/IMCIOKAITMOHHBIX KPHUCTAIIIIOB

4 O0beM yueOHOM TMCHMILITUHBI

} Bcero

Bugst yueOHo# padoTst 3E Ak. gac. AcTp. 4ac.
OO0mas Tpy10eMKOCTb JMCHHUIIJIMHBI 110 Y4eOHOMY 4 144 108
IUIAHY
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2 64 48
Jlexuuu (JIek) 1 32 24
[TpakTnueckue 3anstus (113) 1 32 24
CamocrosiTesibHasi padora: 2 80 60
Pacuernas paborta - - -
Pedepar - - -
KonrakTHas camocrositenbHas paboTa 0.4 0,3

0,25

CaMOCTOSTENbHOE N3YUYEHUE PA3/IEI0B IUCHUIIIMHBI 79,6 59,7
Buabl KOHTpOJIA:
3auer ¢ OleHKOM ‘ ‘

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«IIpouecchl B ra3ax u B BaKyyme»

1 Heap AMcUMIUIMHBI — J1aTh CTYJAEHTaM 3HAHHUS O METOJax IOJIy4YeHHUs, U3MEPEHUs] U COXPAHEHUS
BaKyyma, O (PU3MKO-XMMHYECKOW NPUPOJE IMPOLIECCOB, MPOTEKAOIIUX B BaKyyMe IpU B3aUMOJCHCTBUUI
Pa3IMYHbIX YaCTHUI] C MOBEPXHOCTHIO TBEPAbIX Tesl. KpoMe Toro kypc mpecieayeT Leidb JaThb CBEACHUS O
METO/Iax pacyeTa 3JEMEHTOB BaKyyMHBIX YCTaHOBOK, METOJaX MPOEKTHUPOBAHMS BAaKyyMHBIX YCTaHOBOK U
moao0pa 000PyAOBaHUS TSI PA3IMYHBIX TEXHOJOTHUECKHUX 3a/1a4.

2 B pe3yabraTe H3y4eHHs] JUCHUILIUHBI 00YYAIOLIUIICA 10JI/KEH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaAMH X TOCTHKCHUS:

VK-1.1; VK-1.2; VK-2.2; [IK-2.3; IIK-6.2; [IK-6.3
3namo:

—TEOPHIO U OCHOBHbBIE IOHATUS (PU3UKU BaKyyMa;

—METO/Ibl OJIy4YEHHS] BaKyyMa U OCHOBHBIE TUIIbI BAKYYMHBIX HACOCOB;

—METO/Ibl U3MEPEHUSI HU3KUX JIaBJICHUI.

Ymemo:
— 00OCHOBAaHHO BBIOMPATh METO/IbI NIOJIYUYEHHUSI BaKyyMa, COOTBETCTBYIOIIME 3a/1a4aM dKCIIEPUMEHTA;
Bnaoemuv:

—METOJJaMH pacyeTa ¥ KOHCTPYUPOBAHUS BAKyyMHBIX CUCTEM;

—MPaKTUYECKUMU HaBbIKAMU pacyeTa MapluajbHbIX JaBJICHUN.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszpen 1. MoJieky/asipHO-KHHETHYECKAsl TEOPUS Pa3pesKeHHbIX Ira3o0B.

Beenenue. Ilonsatue o Bakyyme, BaKyyMHON TEXHHKE, BAKYyMHBIX CHCTEMax M ycTaHOBKax. Poib
BAKYyMHBIX IMPOLECCOB B IPOU3BOJCTBE 3JIEKTPOHHBIX MPUOOPOB M BBIPAIIMBAHUKM MOHOKPHCTAJLIOB.
Bakyym kak pabouass cpeaa 2JIEeKTpOBaKyyMHbIX mpuOopoB. Ponb BakyymMa B OCYIIECTBICHUU
TEPMOSIIEPHBIX peaKuui, KMMUTALUU YCIOBUH KOCMHYECKOIO IIPOCTPAHCTBA, B METaJUIyprUyecKoil
MPOMBIIIJIEHHOCTH.

OcHoBHble NOHATUA (U3UKHU Bakyyma. [[nuHa cBoOOAHOrO mpodera MOJEKY, YUCIO CTOJIKHOBEHUN
MOJIEKYJI MKy CO0O0H, UUCIIO CTOTKHOBEHHM MOJIEKYII cO cTeHkoi. Yncio Knyacena.

SBnenus mepeHoca B pa3pekKEHHBIX Ta3ax. 3aBUCUMOCTh KOA((UIIMEHTOB  BS3KOCTH,
TEIUIONPOBOJHOCTU U AU Py31n B pa3peKEeHHBIX Ta3axX OT JaBJICHUS U TEMIIEPATYpPHI.
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[IponyckHast cnocoOHOCTh TpyOOHmpoBOAOB M OTBepcTUH. MoJeKyaspHbI, MOJIEKYISPHO-
BSI3KOCTHBIM W BSI3KOCTHBIM PEKUMBI TedeHHUs: Ta3oB. [loTok rasza. Pacuer mpomyckHO#M CHOCOOHOCTH
TpyOOIIPOBOIOB B Pa3IMUHBIX peKkUMax TeueHus. Pacuer mpomnyckHoi# cnocodHocT oTBepcTuid. [loTok raza
IIPY HATEKAHUU B BAKYyMHbIE CUCTEMBbI. TepMOMONIEKYISIpHBIN 3P PeKT.

MouekynspHbple TpoIlecChl Ha IOBEPXHOCTH TBepAbIX Tesl. Ilpolecchl, Mpoucxoisiiue Ipu
CTOJIKHOBEHHU aTOMOB M MOJIEKY] C IOBEPXHOCTbIO TBEPIbIX Teld. AKKOMOJAIUS M KOHJIEHCAIHsl.
Koadppunuent akkomomannu. CKOpocTh UCHApEHUs M KOHJIEHCAIIUU TBEP/bIX TEJl.

l'azonornoturenu. Bunael rasomnornorureneil, Ha3HAYEHHE pACIbUISIEMBIX M HEPacHbUISIEMbIX
ra3onorjoTuTenei, 06J1acTu NpUMEHEHUsI.

AncopOuust ra3oB MpU HU3KKUX JaBiaeHUsIX. OCOOEHHOCTH acOopOLMH T'a30B IPU HU3KUX JaBICHUSIX.
BrnusiHue reTeporeHHOCTH TOBEPXHOCTH Ha ajacopOuuio ra3oB. YpaBHeHue JlyOmHuHa-PamgymikeBuya.
Kuneruka agcopOuuu npu HU3KUX J1aBJICHUSX.

B3aumopelicTBue HOHOB M 3JIEKTPOHOB C MOBEPXHOCTHIO TBepAbIX Tell. [Iporeccel, mpoucxonsuiue
IIPU B3aUMO/IEUCTBUU MOHOB C TIOBEPXHOCTHIO TBEP/IBIX TEJL.

PaccesiHue u nornonieHne HOHOB TBEPABIMU TelaMu. Vcrosib30BaHNE HOHHBIX TYYKOB B TEXHOJIOTUU
AJIEKTPOHHBIX MPUOOPOB.

[Tornomenue HOHOB TBEPbIMU TeJIaMU. J[BIJKEHNE YCKOPEHHBIX HOHOB B BEILIECTBE.

SAnepHas u S7EKTpOHHAs TOPMO3HAsI CIOCOOHOCTh. Benmmunmna mpoOera MOHOB B TBEPIBIX TeEJax.
Pacnipeniennenrie BHEApPEHHBIX HOHOB 1O TiayOmHe. Moaudukanus CBOMCTB TBEPABIX Tel HOHHOMN
6oMOapaupoBkoil. HMonHoe inerupoBanue. lonHoe pacnbuieHuss MmartepuanoB. IloporoBas sHeprus
pacnsuienus. Koadduuuent pacnpuienus. MonHoe TpaBieHne NOBEPXHOCTH TBEPIbIX TEJI.

[Ipouecchl, MpoucXoasIe MPU B3aUMOJEUCTBUM JIEKTPOHOB C TBEPAbIMH TelaMH. YIPYroe u
HEYNpYyroe paccesiHue 3JEKTPOHOB. JIBM)KEHHE MOTJIOLIEHHBIX 3JEKTPOHOB B TBEPAbIX Tenax. [myOunHa
IIPOHUKHOBEHHUS 3JIEKTPOHOB B TBepjoe Teno. TeraoBbie 3(p(eKTsl Mpu B3aUMOJIEHCTBUU IJIEKTPOHOB C
TBEpABIMU TenaMH. Pacnpenenenne miIoTHOCTH HOIJIOIIEHHON SHEPTUuu. DJIEeKTPOHHO-IY4Y€BOE IJIaBJICHUE U
UCIapeHue.

Paspnen 2. Metoasl NoJIy4eHUs1 M U3MepPeHHs BaKyyMa.

[Ipouecc OTKAaukK, OCHOBHBIE XapaKTEPUCTUKH IIpoliecca: MPEAESbHO JOCTUKUMOE JaBJICHUE,
ObICTpOTA JAEUCTBUS HAacoca, OBICTPOTA OTKAYKU cUcTeMbl. OCHOBHOE YpaBHEHHE BaKyyMHOUM TEXHUKH.

Knaccugukanus HacocoB ais moiaydeHHus Bakyyma. [IpuHIun JedcTBuUS, XapaKTEPUCTHKH,
KOHCTPYKUMH U 0OJacTH NPUMEHEHHUS HAcCOCOB PpAa3JIMYHBIX THUIIOB: MEXAHUYECKUX, MOJIEKYJSPHBIX,
MapoCTPYHHBIX, COPOLIMOHHBIX, KPUOTEHHBIX U HOHHO-COPOIIMOHHBIX.

XUMHYECKOe TOIJIOIIEHNE Tra30B. PacnbuisieMble UM HepaclbUIsIEeMble Ta30IMOTJIOTUTENN: COCTaB,
KOHCTPYKLMHU, OCHOBHBIE XapaKTEPUCTUKH, 00JIACTH IPUMEHEHUS.

Knaccudukanus MeTofoB u3MepeHus o0Iero JaBieHus. MexaHuueckue, KUIKOCTHbIE, TEIIOBBIE,
AJIEKTPOHHBIE M MarHUTHbIE MaHOMeTpbl. [IpuHUMI AeWCTBUS, XapaKTEpUCTUKU, KOHCTPYKIIMH, 00JacTh
MIPUMEHEHHUSL.

I'pagyupoBka MaHOMETPOB Uil U3MEPEHMs] HU3KUX AaBiieHUH. CTaTUyecKue MEeTOJbl TPagyHMpOBKU
MaHOMETPOB- METO/1 0OBEMHOI0 pacIIUPEHUsi, METO MEUIEHHOTO BO3pacTaHus JaBiieHus. J[MuHaMuueckue
METO/1bl TPaJlyUPOBKHU, CTAHAAPTHBINA METOJ] TPaJyHpOBKU MAaHOMETPOB

W3mepenue mapuuanbHbIX AaBiieHud. KoHCTpykuuu v mpuHUUIB paOOThl NpUOOPOB Ui aHAIM3a
ra3oBbIX CMECEM IpH HU3KUX JaBJICHUSX: CTaTUYECKUH MACC-CIIEKTPOMETP C MArHUTHBIM IOJIEM,
PE30HAHCHBIN PaIMOYACTOTHBIN MacC-CIIEKTPOMETP, BPEMSIIPOJIETHBIN Macc-CIEKTpOMETp, HUILTP Macc.

OcHOBHbIE NPUHLHUIIBI pacueTa U KOHCTPYUPOBAHUS BAaKyyMHBIX cuUcCTeM. [IpMHLUIBI U METOJIbI
pacuera BaKyyMHBIX CHCTEM. [HIIOBblE€ BaKyyMHbIE cHCTEMbI. BpiOOp K03(h(ULMEHTOB HCHOIb30BaHUS
HacocoB. PacueT ra3oBbIX MOTOKOB M MPOBOJAMMOCTH 3JIEMEHTOB BAKYyMHBIX CHUCTEM. BbIOOp BakyyMHBIX
HacocoB. Pacuet ¢opBakyymHOro 6amioHa.

[IpombIiieHHbIE BAKYYMHBIE arperarsl.

4 O0beM yueOHOM TMCUMILTHHBI

B B
. Actp.
Buner yue6HOM paboThI 3aYETHBIX | aKaJIeM. qac
€QUHHULIAX | Yacax )
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 4 144 108
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yueOHOMY IJIaAHY

AyIUTOpPHBbIE 3aHATHS: 2 64 48
Jlexmm (JIek) 1 32 24
[Tpaxtnueckue 3anstus (113) - - -
Jlaboparopusie paboTs! (JIP) 1 32 24
CamocrositesbHas padora (CP): 2 80 60
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 79,8 59,85
JMCUIUTUTHHEI

Bujx koHTpoJs: 3a4eT ¢ OLEHKOI -

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«Teopusi pocTa KpUCTANLIOBY»

1. Ileab AMCHUIVIMHBI — IOJrOTOBKAa KOHKYPEHTOCIOCOOHBIX CIELUAIMCTOB JJsl MOApa3JesieHUui
LIEHTPOB BBICOKHUX TEXHOJIOTMI B 00iacTu pa3pabOTKU M NPUMEHEHHS HOBBIX MOHOKPHUCTAJUITMUECKUX
MaTepuagoB, BIAACIOMUX (yHIaMEHTAIbHBIMU TEOPETHUUECKUMU OCHOBAaMHM J3TOM HayKH Kak
HEW3MEHHBIMU U HECTAPEIOIIMMHU B IIPOLIECCE HAYYHO-TEXHUYECKOTO Pa3BUTHS €€ ACIIEKTaMH.

2. B pe3yubTare n3yueHHUs AMCUMILIMHBI 00yYAIOMIMICS H0JIKEH
Obnadams CIEYIONUMA KOMIIETECHIIUSMA U MHIUKATOPaMHU UX TOCTH)KCHUSI:

3Hamo:

- 3aKOHBI, YIIPABJISIOIINE ECTECTBEHHBIMU POCTOBBIMH (POPMaMH MOHOKPHCTAJJIOB; 3aKOHBI, YIIPaBJIAIOLIUE
IpoLeccaMy pocTa MOHOKPUCTAJNIOB U IIYTH CTa0MIIM3AIMK STUX ITPOLIECCOB;

yMmemy:

-ICI0JIb30BaTh MOP(OIOrHUecKre MPU3HAKK PACTYLIEr0 MOHOKPHUCTAJUIA JIJIsl YIIPABJICHUS IIPOLIECCOM €ro
pocra;

enademsn.:

- HaBbIKAMHM TEOPETHUYECKOTO aHaliu3a pPA3JIMYHBIX IPOLIECCOB POCTa MOHOKPUCTANIOB Ha OCHOBAaHUU
(GyH1aMEHTaJIbHBIX 3aKOHOB KPUCTAIJIO00pa30BaHUsI.

3. Kparkoe cogep:xkaHue IUCHHUILIHHbI

1. Beegenue. McTopus Bompoca.

CBs13b Kypca ¢ ApyruMu CHeluallbHbIMK JuciuIuimHamMu. Llens, 3anaun u ctpykrypa Kypcea. [lopsaok
MPOXOXKACHHS Kypca. Tpu meproa uctopun pa3BuTus Teopuu pocta kpuctamios: x. B. ['u66c, I1. Kiopw,
0. (T'.)) B. Bynbd m ux pabGoTsl B 00JaCTH TEOPUU pOCTa KpHUCTALIOB. (DEHOMEHOJOTHYECKHE U
aTOMApHOCTPYKTYpHbIE Teopuu. Pa3zButue atomapHOCTpykTypHOro mnojaxona ot B. Koccens u M. H.
Crpanckoro o I1. bennemsl. Jlucinokanronuslii Mexanusm pocta B. baproka, H. Kabpepsr u ®@. K. ®panka.
Paboter A. A. YepHoBa.

2. ®eHOMEH IUIOCKOTPaHHOCTH KpHUCTaula. Makpo- ¥ MuKporpanu. Bunwmuamuu. W3ormyrtsii
KpHUCTAILI.

3. PocroBeie dopmbl. Camomnomobue wupcasbHOTO KpucTaa. LleHTp 3apokneHus KpucTaia.
[Mupamunaer pocta. Cexropbl pocra. EcTecTBeHHblE M HCKYCCTBEHHbIE I'paHu Kpuctaiia. llceBmorpanu
KpHUCTaJlia.

4. Koapduuuent ¢popmsl rpanu kpucramia. Koapduument popmel nupamuast pocra.

5. IlepBoe Havano TEPMOAMHAMUKH JIJISI PACTYILETO KPUCTAILIA.

6. BTopoe Hayaio TepMOIMHAMHKHU IJI1 pacTymero Kpuctawia. O0beAMHEHHOE TIEPBOE U BTOPOE
Hayajio TEPMOJMHAMUKH JUISl PacTyHIero Kpucrtayia. JIaOMIbHOCTh paBHOBECHS PACTyLIEro KpHCTaila.
[ToTeHnmanpHbIA 6Gapbep pocTa pacTyIIEro KpucTasia.

7. TepmoarHAMHYECKHE MOTEHIMAIbI PACTYHIEr0 KPUCTAILIA.

8. Ypasuenue (rpaBuiio) Bynbda.

9. JlelicTBUTENbHBIE, BHIPOKICHHBIE U MHUMbIE T'PaHU KpPUCTAJUIOB. BekrtopHas ¢opma ypaBHEHUS
Bynsda.
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10. VYkazaTtenpHasi TOBEPXHOCTh YACTBHOW CBOOOJHOW TOBEPXHOCTHOW SHEPIUHM KpHCTAJLIa
(ykazarenpHasi MOBEpXHOCTh JpeHdecta). CuHTyNspHbIE TpaHu Kkpuctama. [lpupoma cmemupuaHOCTH
OTpaHKH JIaHHOTO BHU/1a KPUCTAJIJIOB.

11. HepaBHOBeCHBI MpoIecC 3apOXKACHUS W pocTa KpucTawioB (mporecc BompMmepa-BebGepa).
OcoOpie TOuku mporecca Bombmepa-BeOepa: paBHOBecHash TOYKa, TOYKA IEeperuda M TOUKa HYJIEBOTO
3HaueHwus 3Hepruu [ mb0ca. YHUBepcanpHas KpuBas npoiiecca Bomsmepa-Bebepa.

12. CrnoHTaHHOE 3apo’kAeHHE KpucTaia. KpuUTHYeCKHi paanyc KpPUCTALUTMYECKOTO 3apOojblIIia.
NHkyOaliMOHHBIN eproJ KpUCTAJUIU3ALUH.

13. Cuna kpucramimzauvoHHoro naBiaeHus. CocTaB CHJbl KPUCTAIIM3ALMOHHOIO JaBJICHUS:
oObeMHas cuia, MOBEPXHOCTHAsl CHJIa U CHUJIa BHEUIHEro JaBiieHUs. BekTopHas nuarpamma cocTaBa CHUJIBI
KPUCTAJIJIN3aLMOHHOTO JJaBJICHHUSL.

14. KpucramimzanuonHoe nasiaeHue. (CocTaB KpPUCTAIM3aLMOHHOTO  JaBJICHUS: OO0bEMHOE
JlaBJICHNE, IOBEPXHOCTHOE JIaBJICHHE U BHELIHEE JaBJICHHE.

15. CocrtaB KpHUCTaNIM3aLIMOHHOTO JaBJICHUS U CHJIbI KPUCTAIM3ALIMOHHOIO JaBJIEHUS B IIpoLiecce
Bonbmepa-Bebepa. YHuBepcanbHbie 3aBUCUMOCTH KOMIIOHEHTOB KPHUCTAJUTM3AalIMOHHOTO JaBJICHHUS OT
pa3Mepa KpucTasia.

16. DkcriepUMeHTaNbHOE  OINpE/AEieHHE IOBEPXHOCTHOIO U OOBEMHOTO  JaBJICHUNW  IpU
KpUCTAJIM3aluid. BO3MOXXHOCTh  IOJIyYEHUH  CBEPXBBICOKMX  JaBJIIEHUH TpU  KPUCTAJUIM3ALUHU
HaHOKPHUCTAJLIOB.

17. TlosyyeHue aaMa3HbIX TJIEHOK.

18. 3aBucuMocTh oOOBEMa KpuUCTalZIa OT KOHIEHTpAalMM KPUCTAIUIM3YEeMOI0 BEIeCTBa B
KpUCTAJIIM3alMOHHOMU cpenie. Ciyyail HeorpaHMUEeHHOW KpUCTAUIM3allMOHHON cpeibl. 3aBUCUMOCTh 00beMa
KpHUCTaJlJIa OT U3MEHEHUs1 00beMa KpUCTaIn3allMoHHON cpenpl. [Ipeakpucranin3alinoHHbIe CPEIbl.

19. YpaBHEHHE COCTOSITHUA pACTYIIEr0 KPUCTAILIA.

20. Iloctynat o cymecTBOBaHUU (PU3NKO-XUMUYECKOTO PAaBHOBECUS ISl MAKPOKPUCTAILIIOB.

21. N3o6apHbIil pocT KpUCTala M3 paciuiaBa WM YMCTOM MapoBOM ¢a3bl WIM U3 pacTBOpA IMpHU
MIOCTOSIHHOM KOHUEHTPAallMd M HpPU HOCTOSHHOM OO0beME KpUCTAJUIM3ALUMOHHON cpenbl. YpaBHEHHE
Tomcona-KenbBuHa sl pacTylIMX KPHUCTAUIOB MPH MEPEOXJIAXKACHUU KPUCTAIUIM3AMOHHON Cpeabl.
3aBUCUMOCTh pa3Mepa KpUCTala OT MEPEOXJAXKACHUS KPHUCTAUIM3ALMOHHOW Cpesbl B HEPaBHOBECHOM
npotrecce.

22. V3oTepMuyecKuil pocT KpUCTAIOB U3 paciulaBa WM YUCTOM mapoBoi (a3bl, WM U3 pacTBopa
MPU TIOCTOSSHHOW KOHIIEHTPAIlMd M TOCTOSTHHOM O00BbeMe KPHUCTALIU3AIMOHHONW Cpenbl. YpaBHEHHE
Tomcona-KenbBuHa [Uisl pacTyllero Kpucraaia Npu MEpechllieHUU M0 JaBJIEHUI0. 3aBUCHMOCTh pa3Mepa
KpHUCTaJlJIa OT BHEIIHETO JIaBJICHUS B HEPAaBHOBECHOM ITpOLIEcCe.

23. N3006apHO-M30TEPMHUUECKHIT POCT KPHUCTALIOB MPU W3MEHEHUH KOHIICHTPALMM WIH O00bhema
KPHUCTAJUIM3ALIMOHHON  cpelbl.  YpaBHeHHe TomcoHa-KenbBHHA Ui  pacTymiero KpucTaia Mpu
KOHLIEHTPALIMOHHOM  IEPECHIIEHUH. 3aBUCHUMOCTh pa3Mepa KpHUCTala OT KOHILIEHTPAalMOHHOTO
MIEPECHIIIEHNS] B HEPAaBHOBECHOM ITpOLIECCE.

24. PaBHOBecHass MeTacTaOWibHass 0OJAcTh KpUCTAIM3AMU. PaBHOBECHOE TMEpeCHIleHNE
KPUCTAJJIN3aLlMOHHON Ccpeibl 10 TeMIlepaType, [aBJICHHUIO, KOHLEHTpalUMu U 00beMy 3TOH Ccpeibl.
PaBHOBECHOE BO3MYIIIEHHE PABHOBECHOIO MEPECHIIICHUS PACTYILEro KpucTasia.

25. HepaBHoBecHass MeractaOuiabHas 001acTh KpuUcTauM3aluu. HepaBHOBECHOE MeEpechIeHNe
KPUCTAJJIM3aLlMOHHON Ccpeibl 10 TeMIlepaType, JaBJICHHUIO, KOHLEHTpauMd U 00beMy 3TOH Cpeabl.
HepaBHoBecHOE BO3MYyIIIEHHE PABHOBECHOTO COCTOSIHUS PACTYILEro KpUCTaa.

26. luddepenmanbHoe ypaBHEHHE MaJIOTO HEPABHOBECHOI'O BO3MYILEHHUS PACTYILEr0 KpUCTala.

27. Pemienue nuddepeHMaIbHOIO YpaBHEHHUST MaJOr0 HEPABHOBECHOIO T'apMOHHUYECKOTO
BO3MYILIEHUs pacTyuiero kpucramia. CraOunuzanusi JaOUIBHOCTH PACTYIIEr0 KpUCTasla MPU TakoM
rapMOHUYECKOM BO3MYILEHUU. AHAJIOTUS ¢ MasiTHUKOM Kanuipl.

28. Crabunuzauus  1aOWIBHOIO  PAaBHOBECHS  pacTyLIEro  KpucTalla  HOpPU  TEIJIOBOM
(GIIYKTYallMOHHOM HEPaBHOBECHOM BO3MYILEHUHU KPUCTAIIM3ALMOHHON cpeabl. YCIOBUS, IPU KOTOPBIX
HACTYIAeT TaKasi CTa0MIM3aIusl.

29. PaBHOBecHass M HEPABHOBECHAs MHOXECTBEHHas KpucTtaum3auus. [Ipu3Hakum >THX BHIOB
KpUCTAJIIU3aLUH.

4. O0beM y4eOHOH TUCHHUIIMHBI
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O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 3 108 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,5 48 36
Jlexkun 0,445 32 24
[Tpaxtuueckue 3ansarus (113) 0,445 16 12
CamocrosiTesibHasi paboTa 1,5 60 45
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
1,5
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIOB AUCHUIIIMHbI 59,6 44,7
Buja koHTpoOJIST: 3a4eT ¢ OLeHKOMH

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«OCHOBBI KBAHTOBOIl XMMHUH MATEPUAJIOB JJICKTPOHHOM TEXHUKH»

1 Henb JMCUMIVIMHBI — COCTOUT B U3YYEHUH OCHOBHBIX IMOHATHM COBPEMEHHON KBAaHTOBOM XUMHUU U
KBAaHTOBO-XMMHMYECKMX METOJOB pacdyeTra CTPOCHHs W CBOMCTB XMMHMYECKMX CHUCTEM; BO BBEICHHUH
CTYJIEHTOB B KpPyI' OCHOBHBIX IIPE/ICTABIICHUI O XUMHYECKOM CBSI3U U MEKMOJIEKYJIIPHBIX B3aUMOICUCTBUAX
U O3HAKOMJIEHMM Ha 3TOM OCHOBE C OCOOEHHOCTSIMH XMMHUYECKOW CBSI3M B XMMHYECKHX BEIIECTBAX U
O0OyCIIOBJIEHHBIX J3TUM CBOMCTBAMHM MAaTE€pPHaJIOB; B OCBOECHHMU pPAOOTHI C OCHOBHBIMU KBAaHTOBO-
XUMHUYECKMMH KOMIIBIOTEPHBIMU IIPOTPaMMaMH, UCIIOJIb3YEMBIMH HA IPAKTHKE.

2 B pe3yabraTe H3y4eHHs] JUCHUILIUHBI 00YYAIOLIUIICA 10JI/KEH:

Obnadams CIeNyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

IIK-2.1, [IK-2.2, IIK-2.3, IIK-4.1, [IK-4.2, [IK-4.3

3nams:
- OCHOBHBIE IIOJIOXKEHUS KBAaHTOBOM XUMHH, COBPEMEHHOW TEOpUHM XHMMHYECKOW CBS3M U
MEKMOJIEKYJIIPHOTIO B3aNMOJEHCTBHSI U IPUMEPBI €€ IPUMEHEHHS K KOHKPETHBIM XUMUYECKUM CHCTEMaM;
- IPUHLHINBI KOJMYECTBEHHOW XapaKTEepPU3allMM aTOMHOM M D3JIEKTPOHHOW CTPYKTYPBI MOJIEKYJISPHBIX
CUCTEM;
- OCHOBHBIE B3aUMOCBSI3U MEX/Y 3JIEKTPOHHON CTPYKTYPOH M (PU3UKO-XUMUYECKMMU CBOMCTBAMU BEILIECTB,
JIe)KaIIue B OCHOBE YIIPABJICHUS CBOMCTBAMM;
- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHUYECKHUX PAaCUETHBIX METOJOB U 00JIaCTH HX
IIPUMEHHUMOCTH.

Ymemns:
- IPUMEHATh KBAaHTOBO-XMMHYECKHE MOAXOJAbI U METOABI Ul pacueTa, MHTEPHPETAlNKU WU IpPEACKa3aHus
CTPOEHHSI U CBOMCTB MOJIEKYJISIPHBIX CUCTEM.

Braoemy:
- DJIEMEHTapHBIMHM HABBIKAMU IPUMEHEHHS KBAHTOBO-XMMHMYECKUX NOAXOJA0B U METOJIOB U MHTEPIPETALUN
pe3ylbTaTOB MPH PEIICHUWM IPAKTUYECKMX TEXHOJOTMYECKUX 3a/1ad M CTaHJAAPTHBIMU  KBaHTOBO-
XUMUYECKIMH KOMIIBIOTEPHBIMU IIPOTPaMMaMH.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Beeoenue. Tlpenmer kBaHTOBOW XUMUHU. PoJlb KBaHTOBOW XMMHH B ONHUCAHWM XUMUYECKHUX SIBIICHUU U
IIpOLIECCOB. B3aMMOCBsA3b KIaCCUYECKON U KBAHTOBOM MOJENIEH MOJIEKYIL.

Pa3zoen 1. Obwue npunyunsvt K86aHMoBOU XumMuu

1.2. OcHOBHbIE IPUOTUKEHHUSL.

OcCHOBHBIE MOJIO)KEHUSI KBAaHTOBOM MEXaHMKH. BapualvOHHBIH METOJ HaXOXIACHUSI BOJHOBBIX (YHKIIHM.
[TpubnmkeHne He3aBUCHMBIX dYacTHll. MeTOoJl camMOCOIJIaCOBaHHOIO IMoJig s aToMmoB. [lpubmxenue
LEHTPAJIBHOTO MOJIsl. ATOMHbIE OPOUTAIH U UX XapaKTEPUCTHUKH.

1.3.  OaHO3IEKTPOHHBIE U MHOTO3JIEKTPOHHBIE BOJTHOBbIE (PYHKIIMU U METO/Ibl UX pacyera.
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AHTUCUMMETPUYHOCTh 3JIEKTPOHHONW BOJHOBOM ¢yHkuuu. CouH-opOutanu. [lerepmunant Cneiitepa.
Beenenue B meroasl Xaptpu-®oka u Kona-lllsma, xumMuueckass TpaKTOBKa Pe3yJbTAaTOB. DJIEKTPOHHBIC
KOH(UTypali aTOMOB € TOUKH 3pEHHUsI KBAHTOBOM XUMUHU.

Paszoen 2. Memoowi keanmosoii xumuu

2.1. MonekynspHas CTpYKTypa, JJIEKTPOHHAsI KOPPEIISILUL.

[Ipubmxenne bopua-OnmnenreliMepa, aarnadaTuueCcKuii MOTEHIINA U TIOHSATHE MOJICKYISIPHON CTPYKTYPHI.
Metonet Xaptpu-®oka u Kona-lllsoma nmns monekynsl. Ilpubmmxkenne MO JIKAO. DnekrpoHHas
Koppensinusa. Meton KoHpurypaunoHHoro B3aumojeicTBus. Teopust Bo3MyuieHui. Pacuer sHeprum
JMCCOLMALUN XUMUYECKUX CBSI3EH.

2.2. HesMnupuyeckue U Moy MIUPUIECKUE METOIBI.

Wepapxuss meTon0B KBaHTOBOW XuMmuu. Hesmmmpuueckass kBaHTOBasi XuMus. basucHble (yHKUMU 1715
HEAIMIIMPUYECKUX pacueToB. ATOMHBIE U MOJIEKYJIsIpHbIe Oa3zucHble HaOopel. Ponb Ga3ucHbIX QyHKIUN B
ONMMCAHUU CBOMCTB Mouiekyll. llomysmnupuueckue metonpl. BajeHTHoe NpHOIMKEHHE. T-3JIEKTPOHHOE
npubmokenue. Meton I[appuzepa-Ilomna-Ilappa. IlpocToit u pacuupeHnHsiii MmeToabl Xokkens. TOUHOCTh
KBaHTOBO-XMMHMUYECKHX PACUETOB CBOMCTB MOJIEKYJI.

Pazoen 3. Xumuueckas c6s13b u MedHcMoNeKYIAPHbIE 83AUMOOCUCBUSL

3.1. XuMuueckas CBA3b U MEXKMOJIEKYJISIPHbIE B3aUMOICHCTBUSI.

OpOuTanbHas KapTHHAa XUMHUYECKOM CBsA3M. KOHCTpyKTHMBHas M JECTPYKTHBHAs HHTEpQepeHIus
opbutaneii. MonekynspHble OpOUTanM U UX CUMMeTpuiiHas kiaccupukanusa. KoppensunoHHble
rarpamMMbl. DJIEKTPOHHbIE KOHPUIypalluu JIBYXaTOMHBIX MOJIEKY/. AHAJIU3 3aceleHHOCTeN opOuTanel mo
Mamukeny. [IonsTHE O 3apsiiax ¥ NOPAIKAX CBA3EH.

[IpocTpaHncTBEHHOE  pacmpeneneHue  JJIEKTPOHHOM  INIOTHOCTH M XUMHUYECKas  CBSA3b.
MexxmonekysipHble B3aumoaeiicTeus. JledopmanimonHast 3j1eKTpoHHas IOTHOCTh. CUIbl B MOJIEKYJIaX.
3axnouenue. KBaHTOBast XUMUS KaK HHCTPYMEHT IPOTHO3a B XUMMHU.

OO61Iee KOJIMYECTBO Pa3aeioB — 3.
4 O0beM yueOHOM M CHUTIHHBI

O0bemM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIIJIMHbI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,89 32 24
Jlexinm 0,445 16 12
[Tpaxtuueckue 3ansarus (113) 0,445 16 12
Jlaboparopusie pabotsi (JIP) - - -
CamocrosiTesibHasi paboTa 2,11 76 57
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
2,11
CaMOCTOSTENbHOE N3YUYEHUE PA3/I€TI0B AUCHUIIIIMHbI 73,6 56,7
Bua koHTpOJISI: 3a4eT ¢ OLCHKOMH

5.3 IucuunjJuHbl 4acTu, (pOpMHUPYyeMOii yHaCTHUKAMHU 00Pa30BaTeIbLHbIX OTHOIIEHH I
(IMCHUIIMHBI 110 BLIOOPY)

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«XuMnuyeckasi TEXHOJIOTUSl TEXHHYECKHX MOHOKPHCTAJLJIOB

1.leqp DMCHMIJIMHBI — TOJrOTOBKAa KOHKYPEHTOCHOCOOHBIX CHELMATMCTOB JJISl MOApa3JesieHui
LEHTPOB BBICOKMX TEXHOJOTMH B 00JacTH pa3pabOTKW M MPUMEHEHHsS] HOBBIX MOHOKPHUCTAUIMYECKHX
MaTepHuasios.

2. B pesyabTare u3y4yeHusi AUCUMILUINHBI CTY/IEHT 10JI7KeH::

Obnadams CIeNyONUMA KOMIIETCHITUSMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

HIK-1.1; IIK-1.2; IIK-1.3; I[IK-5.1; IIK-5.2; IIK-5.3; 1IK-6.2; [IK-6.3; IIK-6.1

3nams:

— METO/Ibl BBEICHHUS JIETUPYIOLIUX MUKPOIIPUMECEN B MOHOKPUCTAILIIBL;
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12.

13.

14.
15.

16.

17.

18.

— OCHOBHBIE BH/JIbI CTPYKTYP U NPOIIECCOB B KPUCTAJUIN3ALMOHHBIX CpElax.
Ymemn:

— KOHCTPYMPOBATh CTPYKTYPY ¥ COCTaB JIETMPOBAHHBIX MOHOKPHCTAJUIOB;

— AHAJIM3UPOBATh MPOLECCHI, MPOXOANINE B KPUCTALIN3AUUOHHBIX CPElax;

— IPOEKTHPOBATH JOTUCTUKY NIUTAHUS PACTYLIEr0O MOHOKPHCTAILIA;
Braoemy:

— HaBBIKAMH KOHCTPYMPOBAHMS JIETUPOBAHHBIX MOHOKPHUCTAJIOB;

— HAaBBIKAMH aHAJIM3a CTPYKTYpP U MPOLIECCOB B KPUCTAIUIN3AUOHHBIX CPEIaXx.
3. KpaTkoe cogep:xaHue IUCHHILIHHBI
Bunel Mukpornpumeceli B MOHOKpUCTaLIax. JIMCKpETHbIE YPOBHM YHCTOTBI MHKpPOIIpUMECEH
KPUCTAJUIOB KaK BaKHEHIINN KPUTEPHI OLIEHKU MX Ka4eCTBA.
PaBHOBecHBII  KOA(pGUIUEHT  pacrnpefefneHuss MHKpPOIpUMeced B~ CHCTeMe  KpHCTasll-
KPUCTAJUIM3AaLIMOHHAS CpeJa.
HepaBHoBecHbIlt KO3 (UIMEHT pacHpelesieHuss MHKpOIpUMece B  cHUCTeMe  KpucTall-
KpUCTAJUIM3allMOHHAs cpefa. BBIBOJA 3aBUCMMOCTHM MEXAY PpPaBHOBECHBIM M HEPABHOBECHBIM
ko3¢ uLmeHTa pacnpeeleHusi MUKPOIIPUMECel B CUCTEME KPUCTaI-KPUCTAJUIM3AllMOHHAS Cpefa.
JlnHaMuKa TPUMECHOrO0 COCTaBa KPHUCTaUla PACTYIIEr0 B OrPaHMYECHHON KPUCTAIIM3AUUMOHHON
Cpele C 3amacoM KpHCTaUIU3yeMOTO BELIECTBA. 3aBUCHUMOCTbH MPEAEIbHON KPUCTAIM3AIMOHHOMN
noJii (OTHOIICHHE YHWCa MOJIEH BBIPOCIIETO0 KpUCTaUIa K YHUCITY MOJIEM KPUCTaUIM3AIMOHHON
Cpelbl) OT JUCKPETHOrO YpPOBHA TpeOyeMOW 4YHCTOTBI W HEPaBHOBECHOTO KOd(puIueHTa
pacrnpeneneHus: TpuMeceil.
JlnHaMuKa TPUMECHOr0 COCTaBa KpHUCTaula PACTYHIEr0 B OTPAaHMYEHHOM KPUCTAILIA3AMOHHOMN
cpene 0e3 3amaca KpUCTAJUIM3YEMOIO BEIECTBA. 3aBUCUMOCTb IPEIEIIbHON KPUCTAJUIM3ALMOHHOM
nojau (OTHOIIEHHWE YHKcia MOJIEH BBIPOCIIETO0 KPHUCTAUIa K YUCIY MOJEH KpUCTAUIM3alMOHHOM
Cpelbl) OT JUCKPETHOrOo YpPOBHA TpeOyeMOoN 4YHCTOTBI K HEPaBHOBECHOTO Kod(¢uiueHTa
pacnpenenenus npumeceil. Ypasuenue llleina-ITpanna.
Kpucrannoxumuueckoe KOHCTPYMPOBAHME JIETUPOBAHHBIX MOHOKpHCTAILIOB. KommneHcupyromue
neratopel. JlerupoBaHHbBIE MOHOKPHUCTAJUIBI C  YHOPSIOYEHHBIMH H  Pa3ylopsI0OYECHHBIMH
IO PEIIETKaMHU.
Bubl rOMOre€HHBIX KPUCTAIUIM3ALUOHHBIX CPEL.
Bunabl rereporeHHbIX KpPUCTALIM3ALMOHHBIX CPEl M HMX MPEUMMYHIECTBO II0 OTHOLICHHIO K
TOMOTEHHBIM.
Bubl KOHBEKTHBHOIO MacCONEPEHOCA B KPUCTAJUIM3ALMOHHBIX Cpelax.
['paBuTaninoHHAs TEMIOBas KOHBEKLUS B KpUCTaNIM3alMOHHBIX cpenax. Kputepun Penes, ['pacroga
u [IpanaTiis, XxapakTepu3yronue 3TOT BUJ KOHBEKIIHMH.
I'paBuTanimonHasl ~ KOHLEHTpAalMOHHAs  KOHBEKUUA B KpUCTAJUIM3AaMOHHBIX  Cpelax.
Konuenrtpaunonnsie kputepun Penes, ['pacrodpa u Ilpanarns, xapakrepusyromue 3TOT BHJ
KOHBEKIIVH.
TepmokanuiuisipHass KOHBEKUMS B KPUCTAUIM3AlMOHHBIX cpenax. Kpurepuit MapaHronu,
XApaKTEPU3YIOLUN 3TOT BUJ KOHBEKIIUH.
KoH1eHTpanoHHO-KannuIsipHasi KOHBEKIUS B KPUCTALUIM3ALMOHHBIX cpenax. KOHIeHTpamoHHbIN
Kputepuil MapaHTroHH, XapaKTepU3YIOIIMI 3TOT BUJI KOHBEKLIUH.
B3anmopelictBre pa3InuHbBIX BUIOB KOHBEKIUH B KPUCTAIIM3ALMOHHBIX Cpelax.
BeIpamuBanne MOHOKPUCTAJIOB B IeisIX Kak IPUMEP METOJA BBIPAIIMBAHNS MOHOKPHCTAJIIOB CO
CIIOHOU (HE MPUMUTHUBHON) TOIMOJIOTUEN KPUCTAIUIM3ALUOHHBIX CPEL.
Meton IDKK (map-xuaKocTb-KpUcTaml) Kak MpUMep METOoJa BbIpallMBaHUs MOHOKPHUCTAILIIOB CO
CJIOXHOU (HE MPUMUTUBHON) TOIMOJIOTHEN KPUCTAIUIM3ALMOHHBIX CPEI.
[IpencraBieHre TOMOJOIMM KPUCTAUIM3ALMOHHBIX Cpel C MOMOUIbI0 rpadoB. YHHBEpcalbHOE
KoJMpoBaHue rpados.
Meron BbIpalIMBaHUs MOHOKPHCTAJIJIOB B PacTBOPAaxX B YCIOBHUSAX TEMIIEPATYPHOIO IEpenaaa Kak
[pUMep MeTOJa BbIPAIIMBAHMSI MOHOKPHUCTANIOB CO CJIOKHOW (HE MPUMHUTHUBHOM) TOMOJOrHEi
KpUCTAJIIM3alMOHHBIX cpell. llpencraBieHue 3TOH TOMOJOrMM € MOMOUIbI0 rpada. BapuanTsl
(crocoObI) 3TOrO METOAA.
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19.

20.

21.

22.

23.
24.

25.

Meto BbIpamiyBaHusi MOHOKPHCTAJJIOB B pacTBOpax B YCIOBMSIX HCHApEHUs PAaCTBOPUTENS Kak
IpUMep MeTOJa BbIPAIMBAHMS MOHOKPHUCTANIOB CO CJIOKHOW (HE MPUMHUTHUBHOM) TOMOJOrHEi
KpUCTAJIIM3alMOHHbIX cpell. IlpencraBieHune 3ToH TOMOJOTMM € MoMouiplo rpada. Bapuantel
(criocoObI) 3TOrO METOAA.

Mertoa BbIpalIMBaHUs MOHOKPHUCTAJIJIOB B pacTBOpax 0e3 3amaca KpUCTaIIM3yeMOTro BEIIECTBA Kak
IpyUMep  MeToJla  BBIpAlIMBaHUS  MOHOKPHUCTAJJIOB C  NPUMUTHUBHOM  TOMOJOTHEH
KpUCTAJIM3alMOHHbIX cpefl. IlpencraBienune 3TOH TOMOJOTMM € MoMoOLIbl0 rpada. Bapuantel
(ciocoObI) 3TOrO0 METoja: CIIOHTaHHAs KPHUCTAUIM3alMs B pacTBOpe-paciuviaBe, KpUCTaUIM3alus B
pacTBOpe-pacIuIaBe ¢ JIOKAIbHONW 00JIaCThIO OXJIAKICHUS KOHTEHHEpA.

MeTto i BbIpaliMBaHUs MOHOKPHCTAJUIOB HCHApPEHUEM pPACTBOPUTENS B YCIOBHIX AUPPY3HMOHHON
«KOHBEKLIUY.

Meto BbIpaliMBaHUs MOHOKPHUCTAJUIOB MCHApEHUEM pPACTBOPUTENS B YCIOBUSX KOHBEKIUHU
Mapanrosu.

Mertoa 30HHOM KpHUCTaIIM3alMK B pacTBOpe-paciuiase. I'pad Tonosoruu 3roro Metoa.
BripamuBanue MoOHOKpHUCTaUIOB MeTojaoM Yoxpanbckoro. ['pad Tomomoruu 3TOro Meroja.
BapuanTs! (crioco0Obl) 3TOr0 MEeToAa.

JlaGopaTopHble paboThl. BbIpamyBaHne MOHOKPUCTAJUIOB U3 paciLlaBOB, PacTBOPOB-PACILIaBOB U
BOJIHBIX PaCTBOPOB.

4. O0beM yueOHOI TUCUMIIHHBI.

. Bcero
Bugst yueOHo# padoTst 3au. en. Ak. yac. AcTp. 4ac.
OO0masi TpyA0eMKOCTh AUCHUILIMHBI 110 Y4e0HOMY
3 108

IJ1AHY 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,8 64 48
Jlexmmm (JIex) 0,9 32 24
Jlaboparopusie 3anstus (JI3) 0,9 32 24
[TpaxTueckue 3anstus (113) - - -
CamocrositesbHas padora (CP): 0,2 8 6
CaMOCTOSATENTPHOE N3YUYCHUE PA3JICIIOB AUCITUTUIMHBI 0,2 8 6
Buabl KoHTpOJIA:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTouHast 0.4 0.3
aTTecranus
IToaroToBka K 3K3aMeHYy. 35.6 26,7

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«XMMHUYeCKAsA TEXHOJOITUS TOHKOILIEHOYHBIX FeTePOCTPYKTYP»
1 Hesap aucuMmiidHbl — chOpMUPOBaATH y CTYACHTOB OakajaBpuaTa MPEACTABICHUE O TOM, KaK Ha

OCHOBE (pyHIIaMEHTaNbHON (PUZUKO-XMMHUECKONH HH(GOPMALUU OCYILECTBISETCS BbIOOP TEXHOJOTHH U
ONPEEINAIOTCA KOHKPETHBIE TEXHOJIOTUYECKUE PEKHUMBI; KaKUM 00pa3oM OCYILECTBISETCS ONepaTUBHBIM
KOHTpPOJIb 32 KaYECTBOM I10JIy4aeMbIX MaTEpUajOB M U3AEIUM; KaKOBa JIOJKHA OBbITh MOCIIEI0BATENLHOCTD
NeUCTBUM npu pa3pabOTKe TEXHOJIOTMH HOBBIX MHOTOKOMIIOHEHTHBIX reTepo(a3HbIX CTPYKTYP.

2 B pe3yabTaTe H3y4eHUs THCHUTIHHBI 00YYAIOIIHIACS TOJKEH:
Obnadams CIeyIONUMA KOMIIETECHIIUSMA U HHIUKATOPaMHU UX JOCTHKCHHUS:
TIK-1.1; T[IK-1.2; [IK-1.3; T[IK-5.1; [1K-5.2; I[IK-5.3; [1K-6.2; IIK-6.3; I[IK-6.1

3name:

TCpMO)II/IHaMI/ILICCKI/Ie aCIEKThl TEXHOJIOTHI INICHOYHBIX CTPYKTYpP Ha OCHOBC HCOPraHUMYCCKUX H
OpPraHu4eCKuX XuMHUUICCKUX COGI[I/IHeHI/Iﬁ

TCOpCTI/ILICCKI/Ie ACIICKThI COIJIAaCOBaHMW TOJIINH pa3JIMYHbIX q)YHKHHOHaJ'IBHBIX CJIOCB IIpH CO3aaHHUN
MHOTOCJIOMHBIX CBCTOM3IYYAOIIUX JUOAHBIX CTPYKTYP Ha OCHOBC OPraHUYCCKHUX COC]II/IHCHI/Iﬁ

123



3aKOHOMEPHOCTU (POPMUPOBAHUS COOCTBEHHBIX U MPUMECHBIX TOUEUHBIX AE(PEKTOB MPU MOJy4YEHUU
IJICHOYHBIX CTPYKTYP Pa3IUIHBIMU METOIAMH
— Ocobennoctu (HopMuUpOBaHHUS TEPEXOAHBIX CJIIOEB MPU TMOJYYCHHHM MHOTOCIOWHBIX TUICHOYHBIX

CTPYKTYp OCHOBE HEOpPraHMYECKUX M OpPraHMYECKUX COEAMHEHUN JUIsl MPOU3BOJCTBA IMPHOOPOB

AIIEKTPOHUKHU.

— OcHOBHbIE HEOpPraHWYeCKHE MaTepuaibl U UHAUBUIYaJIbHbIE BEIIECTBA, KOTOPbIE UCIOIb3YIOTCS IS
MOJTYyYCHUSI aKTUBHBIX W MACCHBHBIX CJIOE€B COBPEMEHHBIX reTepo(a3HbIX MJICHOYHBIX CTPYKTYP VIS
pUOOPOB AEKTPOHUKHU PA3IMYHOIO Ha3HAYEHUSI.

CrocoObl TIOJIy4€HHSI OTHAETBHBIX CJIO€B M MHOTOCIOMHBIX TeTepo(a3HbIX CTPYKTYp C 3apaHee
3aJlaHHBIMM  (YHKIMOHAIbHBIMU XapaKTEPUCTHUKAMHU Ui NPUOOPOB 3JIEKTPOHUKH PaA3ITUYHOTO
Ha3HAYEHUS.

Ymemo:

— BriGupare MeTonsl OpMUPOBaHUS OTAEIBHBIX CIOEB TOHKOIUIEHOYHBIX CTPYKTYP C 3a/JaHHBIM
THUTIOM U KOHIICHTPAIIUEH TOYCUHBIX J1e(DEKTOB.

— PaccuutbiBath TONIUHBI (YHKIMOHAIBHBIX CJIOEB MHOTOCIOWHON CBETOM3IIy4arouleil AuoIHON
CTPYKTYpbl Ha OCHOBE OPraHMYECKUX COECTUHEHUII.

— Amnanu3upoBaTh MHQOpPMAIMIO U HAa €€ OCHOBE OCYUIECTBIIATH BHIOOP MAaTEepUAIOB Ui CO3JaHUS
aKTUBHBIX M IACCUBHBIX CJIIOE€B COBPEMEHHBIX I'e€TepOo(a3HbIX IJIEHOYHBIX CTPYKTYp sl IPUOOPOB
AJIEKTPOHUKHU PA3IMYHOTO Ha3HAYEHUSI.

— CnocoObl MOMy4YeHUsI OTAEIbHBIX CJIOEB W MHOI'OCIOWHBIX TeTepo(asHbIX CTPYKTYp C 3apaHee
3aJJaHHBIMM  (YHKLIHMOHAIbHBIMU XapaKTEPUCTUKAMHU I NPUOOPOB 3JIEKTPOHUKH Pa3IUYHOIO
Ha3HAYEHUS.

Bnaoemuv:

— CoBpeMEeHHBIMH CHOCO0aMHU IOJIyY€HHUS OTHAEIbHBIX CJIOEB M MHOTOCIONHBIX TIeTepodazHbIX
CTPYKTYp C 3apaHee 3aJaHHbIMU (YHKUMOHAIbHBIMU XapaKTePUCTHKaMU JUIsl [puOOpoB
AJIEKTPOHUKHU Pa3IMYHOTO Ha3HAUEHUS.

— CnocobaMu co3/1aHUs M HUCHOJB30BAaHUS OCHOBHBIX JJIEMEHTOB 3JIEKTPOBAKYyMHBIX HpHOOpPOB
(moorpeBareieid, KaToI0B, TETTEPOB)

— MeronamMu pacueTa XapaKTEPUCTHK MEPEXOJHBIX CIOEB MHOTOCIONHHBIX CTPYKTYp Ha OCHOBE

HEOPraHMYECKUX U OPraHUYECKUX COCAUHEHUHN JJIsl MPUOOPOB 3IEKTPOHUKH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszpen 1. O0mme BOonpochbl TEXHOJIOIMH reTepodasHbBIX CTPYKTYP

1.1. Kiaccudpukauuss rerepodasupix  cTpykryp. [loHatue  rerepoda3HON  CTPYKTYpHI.
Knaccudukanuss rerepodasHblx CTPYKTYyp IO pa3iIMYHBIM. MpPU3HAKAM - Pa3MEPHOCTb, CIIOMCTOCTD,
KOJIMYECTBO HCIOJIb3YeMbIX (Da3, arperaTHoe U CTPYKTYPHOE COCTOSIHHE OTJIENIbHbIE CJIOEB IreTepodasHbIX
CTPYKTYP.

1.2. OOumii moaxoa K aHanu3y (U3MKO-XMMHUYECKUH JTaHHBIX O CHUCTEMax, HCIIOJIb3YyEeMBIX MpH
pa3paboTke TEXHOJOIMH rerepodazHbIX CTPYKTYp (Ha NpuUMeEpe OCHOBHBIX XUMHYECKHX COEIWHEHUH,
HCIO0JIb3YEMBIX B COBPEMEHHON MUKPOAJIEKTPOHUKE).

1.3. O®u3MKO-XMMHYECKHE  CBOWCTBA  KPEMHUs W  Te€pMaHHs.  [eXHOJOTMHM  MOHO-
MOJIMKPUCTAINIMYECKOTO U aMOP(QHOrO KpEeMHHUsT M TepMaHusi JUIsl pa3jMyHbIX TUIIOB YCTPOMCTB.
Homenknarypa u XapakTepUCTUKH POMBIIIEHHBIX MOHOKPHCTAJUIOB.

1.4. ®a3oBble paBHOBecus B cucteMax A’-B°. Xapakrepuctuka GU3MUIecKHX, 31EKTPOPU3UUECKHX, U
ONTOZJIEKTPUYECKUX CBOMCTB XUMHYECKHX coenuHeHuil Ttuna A3B5. TexHOmoruss MOHOKpPHCTaLIOB
coequHenuiit A°B’ 1 TBepbIX pacTBOPOB HA MX OCHOBE. HOMEHKIAaTypa B XapaKTepUCTHKH ITPOMBIILIEHHBIX
MOHOKPHCTAJIJIOB.

1.5. ®a3oBble paBHOBecus B cucteMax A%-B°. Xapakrepuctuka Gusndeckux, 31eKTpoPU3NUECKHX, U
ONTOZIEKTPHUECKUX CBONCTB XUMHUYECKUX coeuHennii Tuna A*BC.

1.6. XapakrepucTtruka GU3NKO-XUMHUYECKUX, (PU3NUECKUX U NEKTPOPUINIECKIX CBONCTB HEKOTOPBIX
MaTe€pUaioB, MIHPOKO MCIOJb3yEMbIX IIPU H3TOTOBIEHUN ITACCUBHBIX DJJIEMEHTOB B TEXHOJOTHAX
reTEPOCTPYKTYP: METAILIbI, OKCHJIbI, HUTPU/IBL.

1.7. XKunkue kpuctamisl. Knaccudukanus, OCHOBHbIE XapaKTEPUCTUKH, METO/IbI MTOTYYEHHUS.
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1.8. Texnonorus Heopranudeckux goMuHopopoB. Kinaccudukanus JoMUHOPOPOB MO pazIuYHBIM
npu3HakaM. OCHOBHbBIE KJIACChl XUMHUYECKHX COCIMHEHUH, MCIOJIb3YEMbIX JUISI CUHTE3a HEOPraHUYECKUX
moMuHOGopoB. TexHOJOrnu CHUHTE3a HEOPraHMYECKUX JIOMUHOGMOPOB. B3auMOCBsI3b Mexay yCI0BUSMHU
CUHTE€3a M  XapakTepucTukamu JIoMHHO(OpoB. CrnocoObl  (GopMHpOBaHMS  TOHKOIUIEHOYHBIX
JIOMUHECHEHTHBIX CTPYKTYp MPH Pa3IMYHBIX CI0CO0aX UX BO30YKIECHUS.

Paspen 2. TexHonorust THHEeHHbIX reTepogasHbIX CTPYKTYP

2.1. TexHonorus uHTerpayibHpix cxem. Knaccudukanuu narerpaibabix cxem (MC) mo paznnusbiM
npusHakaM. TexHosorus noaynpoBogHUKoBeIX MIC Ha ocHoBe Si. TexHOJOrust U3roTOBJIEHUS TUIACTUH IS
NC u3 moHOKpucTauinyecko Oynu. OU3NKO-XUMHUYECKHE OCHOBBI M TEXHHUKA JIETUPOBAHUSI KPEMHHUEBBIX
MuKpocxeM. Da30Bble paBHOBECHS U KHWHETHKa rerepodasHbix mpoueccoB B cucteme Si-O. TexHonorus
TURJIEKTPUUECKUX TMOKPBITHH Ha OCHOBE OKCUAOB KpemHHs. Potonurorpadus. Tpasnenue. OcobeHHOCTH
texHosoruu VC Ha ocHoBe GaAs. OCHOBHbBIE THUIIBI CTPYKTYpP aKTHBHBIX JIEMEHTOB, HUCIIOJIb3YEMBIX MPHU
cosganun  WC:  nuddysmoHHO-TUIaHAapHAs ~ CTPYKTYpa,  ANHUTAKCHAJIbHO-IUIAHApHAs  CTPYKTYpa,
ONHUTaKCUATBHO-TUIAHAPHAS CTPYKTYpa CO CKPBITBIM CJIOE€M, CTPYKTypa C TUAICKTPUUYCCKON H3OJISIIIUEH,
U30IUIaHapHasl CTPYKTypa, NoJuIUlaHapHas cTpykrypa, MJIII crpykrypa, OnurakcuanibHO-IUIaHAPHBII
TpaH3uctop ¢ auofoM IIOTTKHM, CTPyKTypa C HWHXEKIIMOHHO-UHTErpajdpHOM jorukor TexHonorus
rudpuanbix UC. TexHOIO0rus TOJICTOIIEHOYHBIX MUKPOCXEM.

2.3. Texuomnoruss mnpuOOpOB BOCHpOU3BEACHUS uU300pakeHus. I[loHsTHe 1BeTa, aUarpaMmma
LIBETHOCTH, I[BeTOBbIe M3MepeHus, L[BeroBas cucrema MKO. OcHOBHBbIE cuCTEMBbl NPEJCTABIICHUS 1IBETA,
aHaJIoroBoe U LU(POBOE MPEICTaBICHUE [[BETA. TE€XHOJIOTUSl aKTUBHOTO JKUIAKOKPUCTAJUIMYECKON TUCIIes
C TPaH3UCTOPHOW Marpuiledl Ha ocHoBe Si. ToMOJOrus aKTUBHOTO XUAKOKPHUCTAUIMYECKOIO JIUCILIEs.
dazoBbie paBHOBecusi B cucreMe Si-H. OcoOGeHHOCTH TOJIydeHUS TOHKHX CJIO€B amMop(HOro
He(OTOUYBCTBUTEIHHOTO KpeMHUs. DPopMUpOBaHHWE TPAH3UCTOPHOM MaTpulbl. MojenupoBanue U
OCOOCHHOCTM  TEXHOJIOTMM  TOHKOIUIGHOYHBIX  HEOPraHMYECKUX  CBETOPmIbTpoB.  OcobeHHOCTH
dboTtosmurorpadus mpo3payHbIx MpoBoAsMImMX MOKphITUH In203-SnO2. TexHONOTHUS AIEKTPOHHO-TYYEBBIX
TpyOok. TexHomoruss BakyyMHOIo (IyopecUeHTHOro juciuies. TexHoyorus IUIa3MEHHOW IaHelu.
TexHoI0rus 37EeKTPOCMaYNBAIOIIETO JAUCILIES..

2.4. Oprannueckas AIEKTPOTFOMUHECIICHITHSI. OcHoBHBIE KJIaCChI OPTraHUYECKUX
JIOMUHECHUpPYoUMX cTpyKTyp. OcobenHoctu mexannzmoB JoMunecteHmu OJIC. Teopernueckas Moaenb
OpPraHMYECKUX CBETOU3IYYAIOIIUX JUO0J0B. MeTonuka nojadopa MaTepuasoB Ui CO3/aHusl rerepodaszHoit
OJIC. TexHoyioTHS OPraHUYECKOro H3JIEKTPOIOMUHECIUPYIOIIEro Auciies. TeXHOJOorus MoJIMMEpPHOro
AIIEKTPOIFOMUHECIIUPYIOLIErO TUCTLIES.

2.5. TexHomorus JnMHEHWHBIX TeTepoda3HbBIX CTPYKTYp Ha NpUMepe NpuOOpoB Iepeaayn
n300paxKeHusl.

TexHonoruss BUIMKOHOB JUIsl Tepefauyd LBETHOTO TEJIEBU3MOHHOTO H300paxeHus. TexHojorus
MaTpUUHBIX NMPUOOPOB C 3apsAaoBoi cBs3pio (CCD marpuibl): TONOJIOTUS, TPUHLMI JIEHCTBUS, OCHOBHbIE
XapaKTepUCTUKU. TexHOoIorust GOoTOUYBCTBUTENbHBIX CTPYKTYp Ha ocHoBe MaTpuiibl KMOII Tpan3uctopos:
TONOJIOTUS, NPHUHLHUII JEHCTBUS, CpPaBHUTENIbHBIE XapaKTEpUCTUKH. [IpocTpaHCTBEHHO-BPEMEHHbIE
MoAynAToOpsl cBeTa. HazHauenune u npuHiun neiictsust ocHoBHbIX TUIOB [IBMC. Texnosorust matepuanos
Uis  W3rotoBieHus: akTuBHOM  cTpykTypsl IIBMC. TexHosioruss mnpocTpaHCTBEHHO-BPEMEHHOTO
npeobpaszoBaTels cBeta (11 BUAUMOTO JUana3oHa) Ha OCHOBE MOJMKPUCTAIUIMYECKOTO Cyab(uaa KaaMus.
TexHonoruss  2NEKTPOCTATUUECKOIO  MPOEKIMOHHOrO  JMCILIESS HAa  OCHOBE  J1e(OpMHPYEMBIX
MUKPO3€EpKaJIbHBIX YCTPOICTB.

Paspnen 3. TexHonorusi 00beMHBIX rerepo(asHbIX CTPYKTYP HA IpUMepe KepaMH4eCKHX
MMILIeHeH /i1 MATHETPOHHOI'0 U 3JIEKTPOHHO-Ty4€eBOr0 pacnblIeHUs!

XapakTepucTuka KepaMHYeCKUX MHUIIEHEH Uil MarHeTpOHHOIO U 3JIEKTPOHHO-TY4E€BOTO
pacnbuieHus. Juarpamma OmnuHrxema uig cucreMbl Zn-O-S. TexHONOruss —MOKpPOIo JIETMpOBaHUS
cynibduga UUHKa HOHaMu TepOus. TexHOJoruss  BBHICOKOTEMIIEPATYpPHOIO  IPECCOBaHMA  IIpU
KOHTPOJUPYEMOM XHMHUYECKOM IOTEHIMalleé OJHOI0 U3 KOMIIOHEHTOB. TEXHOJOIrHsl aKTHBAI[MOHHOTO
oTxura no meroxay Ban-/loopHa.

4 O0beM yueOHOM TMCHMILTHHBI

Bunpl yue6HOM paboThI Bcero \
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3au. en. Ak. yac. AcTp. 4ac.

OO01mas Tpy10eMKOCTb JMCHHUIIJIMHBI 110 Y4eOHOMY
3 108

IJIAHY 81
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,8 64 48
Jlexmmm (JIek) 0,9 32 24
Jlaboparopusie 3anstus (JI3) 0,9 32 24
[TpaxTnueckue 3anstus (113) - - -
CamocrositesbHas padora (CP): 0,2 8 6
CaMOCTOsATETFHOE U3YUCHUE PA3ICIOB UCITUTUIMHBI 0,2 8 6
Buabl KOHTpOJIA:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTouHast 0.4 0.3
aTTecranus
[ToaroToBka K 3K3aMeHY. 35.6 26,7

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«XuMnyeckasi TEXHOJIOTUs OBEJIMPHBIX MATEPHAJIOB)

1 Heap aucuuMniMHbl — 03HAKOMJIEHHUE CTYIAEHTOB C Pa3IMYHbIMH XUMUYECKUMH TEXHOJIOTUSMU B
o0nactu paboThI C MPUPOJAHBIMU U HUCKYCCTBEHHBIMU FOBEIUPHBIMU KaMHSMU - MEXaHUYEeCKO 00paboTKO,
MOAU(PUIMPOBAHUEM CBOMCTB (001aropaxMBaHUEM), POCTOM HCKYCCTBEHHBIX KPUCTAJJIOB U TEXHOJIOTHEN
FOBEJIMPHOIO MTPOU3BO/JICTBA.

2 B pe3yabraTe H3y4eHHs] TUCHUILIUHBI 00YUAIOLIUICSH J0JI/KEeH:

Obnadams CIEYIONUMA KOMIIETECHIIUSMU U MHIUKATOPaMHU UX TOCTH)KCHHUS:

HIK-1.1; IIK-1.2; IIK-1.3; IIK-5.1; IIK-5.2; IIK-5.3; IIK-6.2; [IK-6.3; IIK-6.1

3namo:

- OU3MKO-XUMUYECKUE ACIIEKThl COBPEMEHHBIX TEXHOJIOTUM MEXaHUYECKOW 00pabOTKHU FOBEIIUPHBIX
KaMHEW ¥ MaTepuasoB.

- Meroabl MoauUUIUPOBAaHUSA CBOICTB MNPUPOAHBIX W HCKYCCTBEHHBIX IOBEJIMPHBIX KaMHEH Hu
MaTepHaoB.

- Oco0eHHOCTH TEXHOJOIMU OO0Jaropa)kMBaHUsl MPHUPOJHBIX IOBEJIUPHBIX KaMHEH XUMHUYECKHUMHU
METOaMH.

Ymemo:

- Pa3pabarbiBaTh TEXHOJIOTHYECKHE CXEMBI OOpaOOTKH IOBEIMPHBIX KaMHEW C ydeToM (PHu3uKo-
XMUMHMUYECKUX acIleKTOB Ipoliecca.

- Ocy1ecTBIsATh KOHTPOJIb KaUueCTBa MOJy4aeMOn IPOyKLINN

- BrInoiHATh MpoCcThIe ONepanuu M0 I0BEINPHOMY IPOU3BOJICTBY.

-Momudunuposars (00garopaxxuBath) CBOMCTBa (LIBET, KA4€CTBO U JIp. CBOWCTBA) MPUPOAHBIX U
HCKYCCTBEHHBIX IOBEJIMPHBIX KaMHEH W MaTepualioB C MCIOJb30BAHHEM COBPEMEHHBIX METOJ/IOB, a TAKXKE
IpeyiaraTb HOBbIE IEPCIIEKTUBHBIE METO/IBI.

Bnaoemuv:

- HaBbikoM o0naropakuBaHus I0BEIUPHBIX KAMHEH.

3 Kparkoe coaepxxanue TUCUUIIIMHBI
Pa3nes 1. TexnoJsiorus odpadoTkun

1. Baenenue. OmnpeneneHue MPUPOAHBIX M CUHTETUYECKUX FOBEIMPHBIX KPUCTAIIOB U MaTepUasoB.
CoBpemMeHHasl TEXHOJIOTUYECKasi, I'€MMOJOru4ecKas kinaccupukanuu u np. Lemm u  3agaunm
KpUCTAIITI000pab0TKH. OCHOBHBIE MOHSTHSL.
2. Crepeosoru4eckuii OCMOTpP ChIPbsSl, METOJbl COPTHUPOBKU M pa3MeTKu ChbIpbsi. (OCHOBHbBIE
TEXHOJIOTUYECKHE TPUEMBI.
3. ®u3MYeCKHUil CMBICI MPOLECCOB NIN(GOBAHUS U MOJIUPOBAHUS, MOHATHE CTPYKTYPHO-HAPYILIEHHOTO
ciost (CHC), metonp! BoisiBnenus u uzydenus CHC. daxropsl, Biustomue Ha napamerpsl CHC.
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4. CwmazbiBaronie-oxyaxaamomue xuakoctu. Pons COX u e€ xumuueckod MpUpojabl B Ipoleccax
nuiidoBanus. Bausaue COX Ha ckopocTh numdoBaHus U mapaMeTpbl HUTH(POBAHHUSL.
5. IIpouecc orpanenusa. KommbploTepHOE MOAEIMPOBAHME OIPAHKM C YYETOM ONTHUYECKUX U
MEXaHUYECKUX CBOMCTB 00pabaTbiBa€MOro MarepHara.
6. KouTposb kadecTBa 00pabOTKH, OCHOBHBIE METOIBI 1 0COOCHHOCTH.
7. OcoOeHHOCTH OpraHM3alUy NPeAnpUATUi 0 00paboTKe U MPOU3BOJICTBY IOBEJIIMPHBIX KaMHEH U
MaTtepuanoB. TexHuka 0e30MacHOCTH U YTHIIM3AIUS XUMUYECKUX OTXO0B IIPOU3BOJICTBA.

Pa3nes 2. TexnoJiorusi 06;1aropaKuBaHusl.
1. Bgeenenme. Ompenenenue ooOmaropakuanus. llemn wu 3agaun. Metoasl oOmaropaxuBaHus,
obopynosanue. [IpaBuna CIBJO oTHOCHTENEHO 007arOpOKEHHBIX IOBEITMPHBIX KAaMHEH.
2. OrmpeneneHne KadyeCTBEHHBIX XapaKTEPUCTUK TPUPOIHBIX KpHCTAIIOB. [IOHATHE O COPTHOCTH W
KPUTEPUH BBIJCICHUST COPTOB MarepuaioB. Knaccubpukamus aedekToB B MPUPOIHBIX FOBEITUPHBIX
KpHUCTaJljiax.
3.  OmnpeneneHue IBETOBBIX XapaKTEPUCTUK IOBEIUPHBIX KpucTtaysioB. [loHsTHe o 1BeTe, Kak O
¢uznueckoMm cBoiicTBe Mmarepuana. [loHsATHE 0 XpOMOGOPHBIX LEHTPaxX, JOKAIMU3aLHs XPOMO(OPHBIX
IIpUMeCcei, METO/bl OIpeneiIeHHs] XPOMO(POPHBIX LIEHTPOB, MUKPOXMUMHUYECKUX aHanu3. OrnpejaereHue
L[BETa IOBEJIMPHBIX KPUCTAJIOB IO CUCTEME OLEHKHU IBeTa, paszpaboraHHoi [‘emmosoruueckum
uHctutyroM Amepuku (GIA) ¢ moMoipio KoMIIeKkTa IBeTHbIX 3TatoHoB GIA GemSet.
4. ®uznyeckue METOABl OOJAropaXWBaHMs. YCJIOBHS TIPOBEIEHHUS IPOIECCOB, OIPEACIISIONINE
ocobeHHOCTH MeToa0B. TepmooOpabotrka, HPHT, HTLP, oGny4eHue, MeToq HMOHHON WMILIAHTAIUH,
METO]T HOHHOTO TIepeMEIIBAHNUS
5. Xumuueckue MeETOoJbl O00JaropakuBaHus. YCJIOBHS NPOBEICHHUS IPOLECCOB, OIpPEaEIONIIe
O0COOEHHOCTU METOJI0B. XMMUYECKOE KpaIICHHE.
6. OU3NKO-XMMHUYECKHE METOABl MOJU(GUIIMPOBAHUS CBOMCTB NPUPOIHBIX MOHOKPHCTAJUIOB.
Tepmoauddysus, nponuTKa, UMIPErHUPoBaHUe, UPPY3Hs U3 Ta30BON CpeEIb
7. ObGnaropaxuBaHHE MPUPOTHBIX MOHOKPUCTAIUIOB. DU3UKO-XUMHYECKUE OCHOBBI MOTU(PHIIMPOBAHUS
CBOMCTB MPUPOJAHBIX MOHOKPUCTAIUIOB. MoIn(UIIMPOBaHNE KAYECTBEHHBIX M IIBETOBBIX XapPaKTEPUCTHK
NparoleHHbIX KaMmHe#l (anmas, candup, m3yMpya W Ap.), PEKOHCTPYKIHSA. PeHTabGenbHOCTh mpolecca
00J1aropaKxuBaHwusI.

Pasznea 3. TexHosiorusi AparoueHHbIX MOHOKPHUCTAJLIOB
1. Bsegenme. llenu u 3amaum pocTa AparoleHHBIX MOHOKPHUCTAIUIOB. MOJEIMpPOBAaHME IHPUPOIHBIX
MPOIECCOB KPUCTAIIO00pa30BaHus. DKCIIEPUMEHTAIBHAS M TEXHUYECKash MUHEPAJIOTHSI.
2. PacruaBHBIE METOJBI POCTA IOBEIMPHBIX MOHOKPUCTAIUIOB. YCJIOBHS, OCOOCHHOCTH, (U3XUMUS
MIPOIIECCOB, anmapaTypa U OCHACTKA.
3. PacTtBOp-pacmiiaBHBIE METOMBI POCTA. Y CIOBHS, OCOOCHHOCTH, (PU3XUMHUSI MTPOIIECCOB, anmaparypa u
ocHacTka. OcOOEHHOCTH MaccoIepeHoca B paciiaBax.
4. T'uaporepmalibHble METOJbI pocTa. Y CIOBUS, 0COOEHHOCTH, (GU3XUMUS MPOLIECCOB U 000PYyIOBaHHE
IUTSL THAPOTEPMAIIBHOTO TIpo1iecca. AKTUBATOPBI PACTBOPA M UX POJIb B IIPOIECCe pOCTa.
5. XuMHUYeCKHe METOJbl CHHTE3a IOBEIMPHBIX MaTepPHAaJIOB (Ha IMpUMepe oralia, MajlaxuTa U OUPIO3bI).
OOMeHHBIE XUMUYECKHE PEAKIINHU, TIPOLIECCHl THIPOn3a U Ap. Poib TepmoanHamudeckux (akropos, pH,
Eh u KoHIIEHTpaIK peareHToB Ha CMEIEHHE PABHOBECHS U CKOPOCTh CHHTE3a FOBEITUPHBIX MATEPHUAIIOB.

Pasnen 4. TexHo10rusl I0BEJIMPHOTO MPOU3BOACTBA
1. BBeaeHue B TEXHOJIOTHIO IOBEJIMPHOTO Mpou3BojJcTBa. Llenmn u 3agaum, mpeaMer U3y4YeHUs.
HcToprueckue acriekTsl IOBEIMPHOTO TPOU3BO/ICTBA.
2. Meramueckue Matepuaiibl. YucTble METaUIbl, CILIaBbl OJArOpOIHBIX U HEOJArOpoIHBIX METAIJIOB.
OOuuit 0030p CBOMCTB METAJUIOB M CIUIAaBOB, MX BHYTPEHHEE CTpoeHue. PacTBOpUMOCTh METasuIoB.
JuarpamMmbl  COCTOSIHUSL CIUIaBOB. JIByxda3Hble M TpOWHbIE CHCTEMbl. XHMHUYECKHE BEIIECTBA
MIPUMEHSIEMbIE B IOBEJIMPHOM IIPOU3BO/ICTBE.
3. OcHOBHbIE ATanbl U CTAJUU HOJIrOTOBUTENBHBIX paboT. Beckl u onpexnenenue Beca. [IpoOupHsIii
aHayin3 OJaropoJHbIX MeTaioB M ciiaBoB. OtaeneHue MmetayioB. [Ipoliecc 1uiaBku M IJIaBUJIBHOE
obopynoBanue. Omrockl. TexHosmoruu Jmths. [Iporiecc 3aTBepaeBanmsl paciijiaBa.
4. [Ilpokarka u BosioueHue. CymHOCTh mporecca naedopmanuu MetauioB. CTapeHHE CIUIaBOB.
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Pexpucramnuzanusa. Oxucnenue npu HarpeBe. KOHTpOJIb MOArOTOBUTEIBHBIX padOT, U3MEPHUTEIbHbBIC
UHCTPYMEHTBI U TpUOOphl. TeXHOIOTUS KOBKH IOBENUMPHBIX u3aenuid. 'nbka. Jlepopmarus u usMeHeHue
CTPYKTYphl MeTayuioB npu TuOku. I[IpoBonouyHorunOouneie M JMcrorubouyHbie paboThl. Paspezanue u
pacnwinBanue. OnwinBanue. TexHomnorus cBepieHus U (ppesepoBanus. ['paBupoBanue. BrikosioTka u
YeKaHKa. TeXHOJIOTUs XOJIOJHOW JMCTOBOW IITAMIOBKH TpaBuiIbHBIE PACTBOPBI M TEXHOJIOTHS IIpoLecca
TPaBJICHUS.

5. Tlaiika. OcHOBHbIE NOHSTHSA, NPUMNOU U (irockl. TEXHOJIOTUM MalKu MATKUM U TBEPABIM IPUIIOEM.
CylmHOCTh TpaHyISIIMHM U €€ MeToJbl. TEeXHOJIOTHsl BBIIOJHEHUS IUTU(PTOBBIX M 3aKJIEHOYHBIX
coenuHeHuil. Pe3nboBbie coenunenus. lllnudosanne u nonuposanue. CyllHOCTh MPOLIECCOB, OCHOBHbBIE
NOHATHS, o0OpynoBaHHE UM HHCTpyMeHThl. KpaueBanue u MaTupoBKa. MeToabl MNOBEPXHOCTHOU
00paboTKH CIUIaBOB — OKpacKa, OYUCTKA, OKCUIUPOBAaHUE U JIp.. YepHeHue.

6. lanbBaHOTEXHMKA. [anbBaHMYECKHE NPOLECChl M TEXHOJOTUS TajJbBaHUYECKHX MOKPBITHIL.
PonmupoBanue, 3o0504ueHue, cepedOpenue. DManupoBanue. Bumasl sManeil ¥ TEXHOJIOTHYECKHH MPOIECcC
sMmanupoBanus. Mukpycranus. [loarotoBka n3genuil K 3akpenke kamMHen. Buibl onpaB v TEXHOJOTHS HX
n3rotoBieHuss. KacrtoBele n mnaproeele omnpaBbl. KopHepoBble oOmpaBbl. TEXHOJIOTHS 3aKpENKH
IOBETMPHBIX KamHed. OOpaboTka wm3nenuii mocie 3akpenku. [loaBWKHBIE cCOeMMHEHUs. 3BEHBEBBIC U
mapHupHble coequHenus. lltudroBbie coequHenns. 3aMKu 1715 I0OBETUPHBIX U3JIEIHUH.

4 O0beM yueOHOM TMCHUTITHHBI

} Bcero
Bugst yueOHo# padoTst 3au. en. Ak. yac. AcTp. 4ac.

OO01mas Tpy10eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY

3 108
IJIAHY 81
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,8 64 48
Jlexmm (JIek) 0,9 32 24
Jlaboparopusie 3anstus (JI3) 0,9 32 24
[TpaxTuueckue 3anstus (113) - - -
CamocrositesbHas padora (CP): 0,2 8 6
CaMOoCTOSATETFHOE U3YUCHUE PA3/ICIOB AUCITUTIIMHBI 0,2 8 6
Buabl KOHTpOJIA:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTo4Hast 0.4 0.3
aTTecranus
[ToaroToBka K 3K3aMeHY. 35.6 26,7

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«O0opynoBaHNE U OCHOBBI IPOCKTHPOBAHMS NPEINPUATHH 10 MPOU3BOJACTBY TEXHHYECKUX
MOHOKPHCTAJLII0B)
1. Heap AMCHMIUIMHBI — MOJANOTOBKA KOHKYPEHTOCHOCOOHBIX CHEIUAIMCTOB JUIS MOApa3JesieHUui

IIEHTPOB BBICOKUX TEXHOJIOTMH B 00JacTH pa3padOTKM W TPUMEHEHHUS HOBBIX MOHOKPHCTAIITMYECKUX
MaTepuasoB

2. B pe3yabTaTe H3y4eHUs1 TUCHUILUINHBI CTYAEHT H0JIKEH:
Obnadams CIEYIONUMA KOMIIETECHIIUSMA U MHIUKATOPaAMHU UX TOCTH)KCHUS:

VK-2.3; VK-2.5; YK-2.7; VK-2.8; IIK-1.1; [IK-1.3; IIK-3.1; IIK-3.3; IIK-4.2; [IK-6.2;1IK-6.3; IIK-6.1

Buame:

— OCHOBHBIE TEPMHHBI W TOHATHS HEOOXOIUMBIC JUIS TOHMMAaHHS Kypca, OCOOCHHOCTH
MIPOU3BOJICTB M MPEIIPHITHIA, pabOTAIONTUX B 00JIACTH BBICOKUX TEXHOJIOTHH M B YaCTHOCTH
B 00JIACTH MPOM3BOICTBA MOHOKPHUCTANIOB 1 MOHOKPHCTAIUTMICCKUX U3]ICITHIA,

— TIpaBWIA TPOCKTUPOBAHHS TEXHOJIOTHUECKUX, allapaTypHBIX H IMEPCOHATBHBIX CTPYKTYP
ITPOU3BOJICTBA MOHOKPUCTAIIJIOB U MOHOKPUCTATMICCKUX M3ICITUI;

— COCTaB TEXHHYECKOTO 3aJaHUs Ha MPOCKTHPOBAHUE HHPPACTPYKTYPHI TPEIAIPUATHS,
3aHUMAFOIIUXCS TIPOU3BOACTBOM MOHOKPUCTAIIIIOB H MOHOKPHCTAUTUICCKIX U3/ICITHIA;
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Ymems:

— IHPOCKTHUPOBATH TEXHOJIOTHYCCKHC, arrmnapaTypHbIC u MEPCOHAIBHBIC
IMPOU3BOJACTBA MOHOKPHUCTAIJIOB 1 MOHOKPUCTAJUIMYCCKUX I/I3I[6J'[I/If/i.

CTPYKTYPBI

Braoemes:

— MNPAKTHYCCKMMH HaBBIKAMH aHAJIN3a CJIOKHBIX TEXHOJIOTMYCCKUX W allllapaTypHBIX CUCTCM.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI

[TonsTusa: «peanpusiTue», «IPOU3BOIACTBOY», «TEXHOJOTHYECKAs JHUHUS), «YCTaHOBKAY,
«CHUCTEMa YCTAaHOBKW», «OJOK CHCTEMBI», «IJIEMEHT CHCTEMBD», «y3el cuctembl». CocraB
TEXHOJIOTHYECKON JMHUU. DAKTOPBI, OMPECISIIONINE TEXHO-DKOHOMUYECKYIO 3(P(EeKTHBHOCTH
TEXHOJIOTHYECKOU TUHUM.

CocraB nepcoHasnia TeXHOJIOru4eckoi TuHuu. [Icnxoduzndeckrne HOPMATUBBI 00CITYKHMBAHUS
000pyI0BaHUS.

[TapameTpuyeckne psapl MAllMH W HMX COCTaB € THUIOPa3MEpaMu MOHOKPHUCTAUIOB U
MPOU3BOJUTEIBHOCTBIO TEXHOJIOTUYECKON JIMHUM. TEXHOJIOTMYECKUE JIMHUM C HENPEpPHIBHBIM
MPOIIECCOM BBIPAIIMBAHMS MOHOKPUCTAIUIOB, MX MPOU3BOIUTEIHHOCTh. CHHXPOHU3UPOBAHHBIC
TEXHOJIOTHYECKUE JIMHUHM, UWX TeXHO-dKOHOMH4Yeckas dddexruBHOoCTh.  KoHBeiiepHbIe
TEXHOJOTMYECKHE  JIMHUUA  JUIi  [POU3BOACTBA  MOHOKPUCTAJUIMYECKHUX  M3ACIHHA, HUX
MIPOM3BOIUTEIBHOCTh. | MOKHME TmepecTpauBaeMble JHMHUHU. YHUBEpCcaIU3anus 00OpyJAOBaHUS.
ACCOPTHMEHT, BUIBI aCCOPTHUMEHTA, Koaudukanus accoprumeHTa. PriHOYHAs 3(PGdEeKTUBHOCTH
accoOpTUMEHTA. TEeXHOJOTUYECKHUE JTMHUU C MOBBIIICHHBIM YPOBHEM KayeCTBa MOHOKPHUCTAJIIOB U
MOHOKPHUCTAJUIMYECKUX U3AEIUI. MEeTOIbl OUMCTKU ChIPhEBBIX MPOIYKTOB. [lepexkpucrannusanus.
OnTuMu3anus ypoBHS KadecTBa. TexHO-dKOHOMHUYECKas 3(PQPEKTUBHOCTh YpPOBHSA KadecTBa.
TexHonornveckue JHHUM C YTHWIM3AIMEed OTXOAO0B. Buabl yrunuszanuu oTX0H0B. MeTobl
yTwm3anud. PacueTHble CcXeMbl yTWIM3alMH. | €XHUKO-dDKOHOMHYECKas A(P(HEKTUBHOCTH
YTUJIU3alUH.

TexHnonornveckas cxema npous3BojicTBa. [IpaBuiia coCTaBIeHUS TEXHOJIOTMYECKOU CXEMBI.
Pacuernas cxema mepepaOOTKH CHIPHEBBIX IMPOJYKTOB B MOHOKPHUCTAUIBI. PacdeT MoIHOCTH
MPOM3BOJICTBA TI0O MOHOKpHCTa/uiaM. PacyeTHass cxema rmepepabOTKM MOHOKPHCTAUIOB B
MOHOKPHUCTaJUIMYECKHE H3Jeausa. PacdeT MOIIHOCTH MpPOU3BOJCTBA MO MOHOKPHUCTAJUIMYECKUM
m3nenusaM. PacuerHas cxema mepepaOOTKH CHIPbsi B CHIPbEBBIC MPOAYKTHL. Pacuer mommHOCTH
MPOU3BOJCTBA MO CBHIPHEBBIM MpOAYyKTaM. Pacuer pacxoma ceipbsi. Pacuer BCroMOraTeiabHOIO
CBIPbSl U MaTEPHUAJIOB.

JlnHamMuKa CTPYKTYpbl MPEIIPUATHS.
MPOU3BOJACTBEHHBIX MOMEIICHUH.

AnnaparypHasi CTpykTypa mpousBojacTBa. I[lnan

6.  CrpyKkrypa cpeAcTB TEXHUKHU O€30M1aCHOCTH, OXPAaHbI TPYla M OXPaHbl OKPYXKAIOIIEH cpebl.
4. O0beM yueOHOH THCUHUIINHBI

BCEI'O 6 cemecTp 7 cemecTp
Buner yue6HOM paboThI
B B B B akanem. B B akanem.

3a4ETHHIX | aKaZeM. | 3aueTHBIX gacax 3a4ETHBIX gacax

eAMHUTIAX Jacax SIMHUTIAX SIMHUTIAX
O01mas Tpy10eMKOCTh
AUCHUILIUHBI 110 6 216 4 144 2 72
yueOHOMY IJIAHY
AyIUTOpPHBbIE 3aHATHS: 2,1 52 2 48 - -
Jlexmmm (JIek) 1 32 1 32 - -
[IpakTrueckue 3aHATHS
(I13) 0,6 20 0,5 16 0,5 16
CamocrosiTesibHAs paboTa 2,9 128 1,5 60 1,5 56
(CP):
KonrakrHas 1 0,6 1,5 0.4
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camocTosiTelIbHas paboTa

CaMoCTOSTEIILHOE
W3YYCHHUE Pa3IeiioB
JTUCHUTIINHEI

KypcoBo# mpoekt

1,9

36

1,5

55,6

Bujx koHTpoJs:

3a4eTr ¢ OLIEHKOM

IK3aMeH

36

36

KonTakTHas padora —
NMPOMeKyTOYHASA
arrecTanus

0,4

IToaroroBKa K 3K3aMeHy.

35,6

Bujx uToroBoro KOHTpoOJIA:

IK3aMeH

3a4er ¢ OLEHKOM

BCET'O

6 cemecTp

7 cemecTp

Buner yue6Hoi
paboThl

B

3a4YC€THBIX
CANHNIax

B
aCTPOHOM.
Jacax

B
3a4ETHBIX
eUHHULIAX

B

aCTPOHOM.

gacax

B
3a4ETHBIX
eUHHULIAX

B
acTPOHOM.
Jacax

Oo0masn
TPYA0E€MKOCTh
AUCUUIIUHBI N0
yueOHOMY IJIAHY

162

108

54

AyauTOpHBIE
3aHATHS:

2,1

52

36

Jlexmmm (JIek)

24

24

[IpakTrueckue
3anstus (I13)

0,6

15

0,5

12

0,5

12

CamMmocTosTebHAs
pabora (CP):

2,9

96

1,5

45

1,5

42

KonrtakTHasa
caMoOCTOATEILHAS
paborta

CaMocCTOSITEIILHOE
W3YYCHHUE Pa3IeiioB
JUCHUIIINHEI

0,45

1,5

0,3

KypcoBo# npoekt

1,9

27

41,7

Bujx koHTpoJs:

3a4er ¢ OLEHKOM

IK3aMeH

27

27

KonTakTHas padora
— MPOMeEKYTOUYHASA
arrecTanus

0,3

IMoaroroska K
IK3aMeHy

26,7

Bua utorosoro
KOHTPOJIA:

IK3aMeH

3a4eTr ¢ OLIEHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI

«O0opyaoBaHue M OCHOBBI IPOEKTHPOBAHMS NPEANPUATHI 110 NPOU3BOACTBY TOHKOIIEHOYHbIX
reTepocTpPyKTyp»
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1 Heap aucuumiumHbl — oOydeHuEe CTYICHTOB OakajdaBpuara 3HAHUSM, YMEHHUSIM M HaBbIKaM
UCIOJIb30BaHUA HHGOpPMAalUM O METoJax U O00OpPYAOBaHMM [UIsl IPOU3BOJCTBA TOHKOILJICHOYHBIX
reTepOCTPYKTYP JUIsl IPUOOPOB IIEKTPOHUKH U (POTOHUKH..

2 B pe3ysbrare U3y4eHHs] AMCHUIIMHBI 00YYAIOIIMIACS JOJI5KEeH:
Obnadams ClenyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKEHUS:
VK-2.3; VK-2.5; VK-2.7; VK-2.8; IIK-1.1; IIK-1.3; [IK-3.1; IIK-3.3; [IK-4.2; IIK-6.2;11K-6.3; 1IK-6.1
3namo:
— Krnaccudukamuss MeTOn0B MOMy4eHHUs IUIGHOK B TEXHOJIOTUSX reTepodasHbX IIEHOYHBIX
CTPYKTYp Jisi IPUOOPOB AIEKTPOHUKHU U (DOTOHUKH.
— Knaccuduxamus oOopynoBaHus [uid TONYYEHHUsS IUIEHOK B TEXHOJOTHSAX reTepodazHbIX
IUIEHOYHBIX CTPYKTYP JUIsl IPUOOPOB 3JIEKTPOHUKU U (POTOHUKHU.
— OcHoBHbIE 3Tambl MPOEKTUPOBAHMUSI MNPUOOPOB 3JIEKTPOHUKU HA OCHOBE TrerepodasHbIx
IJIEHOYHBIX CTPYKTYD.
— Texuonoruueckue u OSKCIUIyaTallMOHHbIE TpeOOBaHMS K OOOPYJOBaHHUIO s MPOU3BOJACTBA
rerepo¢aszHbIX INIEHOYHBIX CTPYKTYP.
— @axTophl, OMNpEACSAIOUME TEXHOJOTMYECKHEe TMOTEepH IMpPH MPOU3BOJCTBE rerepoazHbIX
IJIEHOYHBIX CTPYKTYP JUIsl IPUOOPOB 3JIEKTPOHUKU U (POTOHUKHU.
Ymemo:
—  @opmynupoBaTh TpeOOBaHHS K TEXHOJOTHYECKOMY 000PYJOBaHHUIO JUISL  TIOJIyYeHUs
rerepo¢azHbIX INIEHOYHBIX CTPYKTYP Ui IPUOOPOB MEKTPOHUKU U (POTOHUKH.
—  OcymiecTBiiTh BBIOOp METOIOB U 000PYAOBaHMS JJIsl IPOU3BOJICTBA TeTepO(asHbIX MICHOYHBIX
CTPYKTYp JJisi IPUOOPOB AIEKTPOHUKHU U (DOTOHUKH.
— CocraBisTh KOMIIOHEHTbl TEXHOJIOTMUECKOM JIOKYMEHTallUM C Y4YeTOM COBPEMEHHBIX
oteuecTBeHHBIX (OCT, 'OCT) u 3apybexxnbix crangaptoB (SEMI).
Bnaoemuv:
— Hudopmanueld o0 COBpPEMEHHBIX U MEPCHEKTHUBHBIX METOJAX TMOJYYEHHUS TOHKOILJICHOYHBIX
TeTePOCTPYKTYP JUIsl pa3IUNYHbIX IPUOOPOB IMEKTPOHUKU U POTOHUKHU.
— Hudopmanueld mo OCHOBHBIM THIAM TEXHOJIOTHMYECKOTO 000pyAOBaHMS HpH (HOPMUPOBAHUU
TOHKOIUICHOYHBIX TEeTePOCTPYKTYp JJsl pPa3IMYHBIX HOPUOOPOB DIEKTPOHUKH M  (POTOHHKHU
BAaKYYMHBIMH METOJIAMHU.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Paszpnen 1. Meroasl ¢popMupOBaHHS TOHKOIVIEHOYHBIX IeTEPOCTPYKTYP.

Knaccudukanus MeTog0B NOay4eHUs TeTepoda3HbIX IUNIEHOYHBIX CTPYKTYpP Ha OCHOBE aMOp(QHBIX,
MOJIMKPUCTAININYECKUX, MOHOKPUCTAIINYECKUX U SITUTAKCUATIBHBIX IIJICHOK.

BakyyMHBIE METOABI IIOJY4EHHS TOHKHX IUIEHOK. TEXHOJOTMH BAaKyyMHOIO TE€PMHUYECKOIO
pacnbuieHus. [Ipsimoe u kocBeHHOE pe3ucTuBHOE Hcnapenue. Koncrpykuuu ucnapureneid. TpeOoBaHus K
MaTepuagaM UcHapuTened U KOHTEHHEpoB. DJIEKTPOHHO-Iy4YeBOEe pacnbuieHHe. JJIMHHO(POKYCHBIE MYIIKH.
[Iymku IImpca. TexHonormm MuUIIEHEH Ui AJIEKTPOHHO-IYYEBOIO pacnbplUieHHs. WHIyKnnoHHOE
pacnbiieHre. KoHcTpykTuBHbIE ocoOeHHOCTH U oOiacTe npuMeHeHus. JlazepHoe wucnapeHue.
XapakTepucTuKa yCTaHOBOK U TpeOOBaHMsI K 000PYA0BaHHUIO.

TexHoJOTUs pacHbUICHUsT MAaTEepUajoB II0J JICHCTBUEM HEUTPAIBHBIX W 3apSOKEHHBIX YACTHII.
PaBHOBecHass W  HEpaBHOBECHAas, BBICOKO- M  HU3KOTEMIIEpAaTypHas IulasMa. BosapT-amnepHas
XApaKTEepPUCTHKA pa3psioB. TEXHOJIOTHS JUOJHOTIO, TPHUOJHOTO M  MAarHeTPOHHOTO  PAaCIHbUICHUS.
MarseTpoHsl ocTosTHHOTO ToKa 1 BY marnetponsl. MoHHO-IIIIa3MeHHOE pacnblieHne. PeakTuBHOE MOHHO-
IJJa3MEHHOE pacnbuieHHe. MOHHO-ITydeBO€ pacmnblUleHHE. PeakTUBHOE HMOHHO-IY4€BOE pACIHBUICHUE.
TexHOoJIOrMY MUIIEHEN 1711 MIOHHOTO U IUIa3MEHHOTO PaCIbUICHUS.

TexHonOrusT XUMUYECKOTO pa3jioKeHUs 1mapa. BbpIOOp TEXHOJOTMYECKMX MaTepuajoB H
KOHCTPYKTUBHBIE OCOOEHHOCTH pa3IMYHbIX BapUAHTOB MeToAa. TexHoJiorus OWHApHBIX CYyIb(OUIHBIX
ITOJIYIIPOBOJHHUKOB. Y CIIOBHS MOJYYEHUS MTOJIU- U MOHOKPUCTAIUNINYECKUX CTPYKTYP.

TexHOoJIOTHsT XMMHUYECKOTO pa3JIoKEHUs Ilapa IpU IOHM)KEHHBIX TEMIEPAType W JaBJICHUMU.
Homenknarypa cioeB, momydaembix 1o TexHosoruun LT-LPCVD. TexHosorusi OKCHIHBIX CIIOEB IS
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HAaHOPA3MEPHBIX CTPYKTYP.

TexHonoruss XUMHYECKOIO Ppa3JiOKEHUS  METAUIOPraHMYeCKHX COCAUHEHMH B  BaKyyMe.
Homenknatypa MeTalslopraHM4ecKUX COEAMHEHUN, MCIOJIb3YyEeMbIX JJIsi IOJY4YeHHsI CJIOEB METOJIOM
pas3ioxkeHus: MeTtasioprannyeckux coeauHeHuit B Bakyyme (MOCVD). KoHcTpykTHBHBIE OCOOEHHOCTH
BaKyyYMHOTO 00OpYIOBaHUS JJII MHOTOCIIOWHBIX TE€TEPOCTPYKTYP, ModydaeMbix metotom MOCVD.

Paspnen 2. IIpon3BoacTBO € HCIIOJIBL30BAHMEM BAKYYMHBIX TEXHOJIOIT M.

[lonsitTne  mpousBoacTBa. TexHosoruueckas  CTPYKTypa BaKyyMHOI'O  IIPOU3BOJICTBA.
[IpousBojcTBEHHbIE U TEXHOJOrM4eckue mpouecchl. CocTaBHbIE YaCTH TEXHOJOTMYECKOro Ipolecca:
ornepanus, Mo3ulKs, yCTaHOBKA.

OCHOBHBIE THUIIBI TEXHOJIOTHYECKOTO 000PYIOBAaHUS Ul CO3/1aHUsl KOHTPOJUPYEMOW aTMocdepsl B
TEXHOJIOTHYecKuX arperataXx. CHUCTeMBbl CO3/aHUsl MpeABapUTEIbHOro BakyyMa. CHCTeMbl MacisHOM u
6e3maciisHOi oTkauku. CHucTeMbl CO3JJaHMsI BHICOKOTO U CBEPXBBICOKOIO BakyyMa. CHCTEMBbI HUTIO30BaHMUSL.
CucreMbl aBTOMaTUYECKOTO MOAJIEpKaHUsl IOTOKOB padOyuX ra3oB MPU HU3KUX U CBEPXHU3KUX JIaBJICHUSX.

Paznen 3. Oco6eHHOCTH CO31aHUS POU3BO/JCTB HA OCHOBE HAHOTEXHOJIOTH i

OcHOBHBIE aCMEKThl U  OCOOEHHOCTH HAHOXJIEKTPOHUKH. HaHopa3mepHble CTPyKTypHbIE
KOMIIOHEHTBI. 3O0HJIOBbIE TEXHOJOTMH. MeXaHWYecKue H3MEpPUTENIbHbIE YCTPONHCTBA C  BBICOKOM
paspemaroniei u JeTEKTUPYIOMICH ClTIOCOOHOCTBIO.

HanoTexHosiornyeckue KOMIIOHEHTBI COBPEMEHHOM 3JIEeKTPOHUKH. KOHBEKTHUBHBIE CHCTEMBbI
oxXJaxJeHus. 3akoH Mrioppest U pekypcuBHas cuctema TpyOomnpoBoAoB. KoHCTpyKLHsS HaHOOXJIaIUTEIS.
Oxnaxaroias eMKOCTh B MaKpockonudeckoM ooveme. TokonpoBoasiiye 1opoxku. M3onupyroniue ciou u
KOHTAaKThl TYHHETUPOBaHUsL. MolyTupyeMble TYHHEJbHbIE [1€PEX0/IbI.

Paznen 4. KypcoBoii npoekt Oco0eHHOCTH c031aHUs IPOU3BOJACTB HA OCHOBE HAHOTEXHOJIOT U

4 O0beM yueOHOM TMCHUILTHHBI

BCEI'O 6 cemecTp 7 cemecTp
Bunel yue6HOM paboTh
B B B B akanewm. B B akagem.
3a4ETHBIX | aKaZeM. | 3aYeTHBIX gacax 3a4EeTHBIX gacax
eIMHUIIAX Jacax SIMHUTIAX SIMHUTIAX
O01mas Tpy10eMKOCTh
AUCHUILIUHBI 110 6 216 4 144 2 72
yueOHOMY IJIaHY
AyIUTOpPHBIE 3aHATHS: 2,1 52 2 48 - -
Jlexmmu (JIek) 1 32 1 32 - -
[IpakTrueckue 3aHATHS
(I13) 0,6 20 0,5 16 0,5 16
CamocrosiTeJibHAs paboTa 2,9 128 1,5 60 1,5 56
(CP):
KonTakTHas 0.6 0.4
camocTosiTeNIbHas paboTa
CaMoCTOSTEIIFHOE 1 1,5
U3YyYEHHUE pa3aesioB
JVCIATUTAHBI
KypcoBoii npoekT 1,9 36 - - 1,5 55,6
Bujx koHTpoJs:
3ader c oleHKOM +
JK3aMeH 1 36 1 36
KonrTakTHas padora —
NMPOMeKYTOYHAsI 0,4
arTecTanus
IloaroToBKa K 3K3aMeHY. 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH 3a4er c onleHKOM
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BCEI'O 6 cemecTp 7 cemecTp

Buner yue6Hoi B B B B B B
paboTHI 3a4ETHBIX | ACTPOHOM. | 3a4EeTHBIX | aCTPOHOM. | 3a4YETHBIX | ACTPOHOM.
eIMHUIIAX Jacax eIMHUIIAX Jacax eIMHUIIAX Jacax

Oo0masn
TPYA0E€MKOCTh
AUCUUIIUHBI N0
yueOHOMY IJIaAHY

6 162 4 108 2 54

AyauTOpHBIE 2.1 52 ) 36 ) )
3aHATHSA:

Jlexmm (JIek) 1 24 1 24 - -

[IpakTrnueckue
sansas (113) 0,6 15 0,5 12 0,5 12

CamocroaTebHas

patora (CP): 2,9 96 1,5 45 1,5 42

KonTakrHas
caMoOCTOATEILHAS 0,45 0,3
paborta

CaMoCTOSTEIILHOE
W3YYCHHUE Pa3IeiioB
JTUCHUIUINHBI

KypcoBoit npoekt 1,9 27 - - 1 41,7

Bujx koHTpoJs:

3a4er ¢ OLEHKOM +

IK3aMeH 1 27 1 27

KonTakTHas padora
— NMPOMEKYTOYHASA 0,3
arrecranus

IMoaroroska K

26,7
IK3aMeHY

By utorosoro
KOHTPOJIAA:

IK3aMeH 3a4er ¢ OLIEHKOM

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«O0opyaoBaHue M OCHOBBI IPOEKTHPOBAHMS NPEANPHUATHI 110 POU3BOACTBY U 00padoTKe
IOBEJIMPHBIX KPUCTAJLIOB)
1 Heab AMCUMIVIMHBI — OCBOEHHE CTYI€HTaMU TEXHOJIOI'MH MPOU3BOICTBA IOBEIMPHBIX MaTEpHUaJIOB
u e€ ammapaTHOro CONPOBOXKIECHMs, 00OpyHOoBaHUSA Ui pabOThl C MNPUPOJHBIMU M HCKYCCTBEHHBIMU
IOBEJIMPHBIMU KaMHSIMU - MEXaHUYEeCKO 00paboTKOM, Mo (pULIMPOBAaHUEM CBOWMCTB (00JaropakuBaHueM),
POCTOM UCKYCCTBEHHBIX KpPUCTAJIJIOB.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obaaoams clieqyOIUMA KOMIETEHIMSIMA U UHIAUKATOPaAMU UX JOCTHXKECHHUS
VK-2.3; VK-2.5; VK-2.7; VK-2.8; IIK-1.1; [IK-1.3; IIK-3.1; IIK-3.3; IIK-4.2; [IK-6.2;1IK-6.3, IIK-6.1

3namo:

-OCHOBHBIE TEXHOJIOTMUECKHE CXEMbl U OCHOBBI NPOEKTUPOBAHUS IPOU3BOJCTBA INpU padOTe C
MPUPOJAHBIMU U UCKYCCTBEHHBIMU IOBEJIMPHBIMU MaT€pUAIaMHU.

-Metoapl MexaHu4yeckoil 00paboTKH, MOIUGUIMPOBAHUS, TOTYUEHUS UCKYCCTBEHHBIX KPUCTAIIJIOB U
MaTepHUasIoB IOBEIMPHOUN MPOMBIILICHHOCTH.
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-IIpyHIMITEI TPOEKTUPOBAHMS U NEATEIBHOCTU MPEAIPUATUI 110 IPOU3BOJICTBY FOBEIUPHBIX KAMHEN

U MaTepUasoB.

Ymemo:

-Mcnonb3oBaTh 060pyaoBaHue 11 00pabOTKH IOBEIUPHBIX KAMHEN U MaTepHaJIOB.
- MoauduimpoBaTh CBOWCTBA IOBETUPHBIX MaTEPUAJIOB.

- BriOupath onTrMalibHble TEXHOJIOTUH MPU 00pabOTKE MOHOKPHUCTAILIOB.
Bnaoemuv:

- HaBbikoM 00paOOTKHM NpUPOJHBIX U UCKYCCTBEHHBIX MOHOKPHUCTAJLIOB.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pa3nes 1. TexnoJsiorus odpadoTkun

Beenenue. Omnpenenenue NPUPOJIHBIX IOBEIUPHBIX KaMHeW U MartepuanoB. CoBpemMeHHas
TexHuuyeckas kinaccuukauus u np. Lenan u 3anaun. OCHOBHBIE TOHSTHSL.

[IpoexTupoBanue MpPOM3BOJACTBA MO 00pabOTKE FOBETUPHBIX KaMHEH. TEeXHOJIOTrMYeCKHue CXEMBI
IIPOM3BOJICTBA U UX anmnapaTHoe BoruiomieHue. [loonepannoHHbI XpOHOMETpaXK.

PacniunoBoyHble U MOJpe3HbIE CTaHKU M MUJbl. [IpyuHIMI NEHCTBUS M OCHOBHBIE TEXHUYECKHE
XapaKTEPUCTHUKHU.

HInudoBanbHple CTAaHKW - MPUHUUO JIEHCTBUS U OCHOBHBIE TEXHUYECKHE MaaHHble. [pydas
obupka, numrdoBaHue U oMpoBanrue. OU3NMUECKU CMBICI ITPOIIECCOB, MaTEPUAIIbl M OCHACTKA.
[Ipouecc n3rorosnenus kabomoHoB. Pa3zMeTka, pacnuioBKa, HakJeiika, 00aupka, HIMpoBaHUE U
nonupoBanne. Dopmbl KaOomoOHOB. (OCOOEHHOCTH M3TOTOBJICHHS] KAaOOMIOHOB W3 Pa3HBIX
MaTepHasoB.

Tunel orpaHounsix npucnoco6nenuil. [Ipouecc orpanenus. PazmeTka, pacnuioBka U 3aJaHHe
dbopmel. Hakrelika u niepekieiika. OrpaneHue u MoJMpoOBaHUE KOPOHKHU M MaBWIbOHA. [IpoMbIBKa
Y yIIaKOBKA OTPAHEHHBIX KamHel. Popma orpaHEeHHbIX KaMHel. PacyeT u onTuMH3anusi ONTUKU U
reOMeTpUH OrpaHeHHbIX KamHell. [lonstue o QanrasuitHbix (opmax orpaHku. TexHOIOTHs
M3roTOBJIEHUA Kp-17 m kp-57.

lNanroBka. M3roroBnenue mapoB. CBepieHue. Mozanka. Pe3pba 1o kamHIO, pakOBUHE, KOCTH.
Texnonorus, Marepuaisl 1 060pyaoBanue. HoBble nepcrnekTuBHbIE METO bl OOPAOOTKHU.

KoHnTposas xauecTBa 00pabOTKH, OCHOBHBIE METO/IbI U 0COOEHHOCTH. O0OpyI0BaHUE AJISi KOHTPOJIS
KayecTBa.

Oco0eHHOCTH OpraHMu3alMK MpeanpusaTHii Mo 00paboTKe U MPOU3BOJICTBY IOBEIUPHBIX KaMHEH U
MaTtepuanoB. TexHuka 0e30MacHOCTH U YTHIIM3AIUs OTX0I0B IPOU3BOJICTBA

Pa3nes 2. TexnoJiorusi 06;1aropaKuBaHusl.
1.

Beenenne. OmpeneneHne KauyeCTBEHHBIX XapaKTEPUCTHUK MPUPOAHBIX KpuUCTAIUIOB. [loHsATHE O
COPTHOCTH W KPHUTEpPHM BBIJCICHHS COpPTOB MarepuanoB. Kiaccudukanms MeToI0B
MOU(UIMPOBAHNS KAYECTBEHHBIX XapaKTEPHCTUK FOBEIUPHBIX MOHOKPHUCTAILIOB. Du3Hueckue,
XAMUYECKHEe U  (U3NKO-XUMHYECKHE METOJbl MOAW(MDUIIMPOBAHHUS CBOWCTB  NPHPOTHBIX
MOHOKPHCTAJIJIOB. YCIIOBHSI TPOBEACHUS MPOIIECCOB, OMpeAesstomue (akTopsl METOIAOB M HX
ammaparypa. O0naropaxuBanue IPUPOIHBIX MOHOKPHCTAIIOB. MouHUIMpoBaHue AParoreHHBIX
KaMHel (anMas, candup, u3ympya u jap.). MoaudunupoBaHue OBEIUPHBIX KamHell 2, 3 u 4
KaTeropuu. OKOHOMHYECKAas  IIeJIecOo00pa3sHOCTh  MOAM(UIIMPOBAHHS, BHIOOp  METOIOB
o0aropa’xuBaHus Ha PA3IMYHBIX IIPUMEpax.

OCOOCHHOCTH OpraHu3ali M TEXHUKa O€30MacHOCTH NPEANPUATHH U J1Ia00paTOpHil 1Mo
00TaropakMBaHUI0 U MOJU(MUIIMPOBAHNIO CBONCTB TPUPOJHBIX W HMCKYCCTBEHHBIX FOBEIMPHBIX
KaMHEW ¥ MaTepuasoB.

[IpoexTupoBaHHe MPOW3BOACTBA MO OOJArOpa)XKMBAHUIO FOBEIUPHBIX KaMHEH M MaTepHaoB.
OcoOeHHOCTH pa3paOOTKM TEXHOJOTMYECKHMX CXEM [POM3BOJCTBA M PACUYETHBIX CXEM
MO (UIMPOBAHUS PA3ITUIHOTO FOBEITUPHOTO CHIPHSL.

Paspnen 3. TexHosnorusi AparoueHHbIX MOHOKPHCTALIIOB
1.

Beenenue. llenu u 3amaun mosiydeHUs OBEIUPHBIX MarepuanoB. DU3MKO-XMMHUYECKHE OCHOBBI
MIPOIIECCOB CHHTE3a IIMXThl M POCTAa MOHOKPUCTALIOB. PacriyaBHbIE METOIBI POCTa FOBEITUPHBIX
MOHOKpHUCTaNIOB.  PacTBOp-paciuiaBHble METOAbl pocTa U HUCHOJb3yeMasl —ammapaTypa.
I'mapoTepmanbHbie METOIBI POCTA. Y CIOBHS, OCOOCHHOCTH, (DU3XUMUS MTPOLIECCOB, almapaTrypa 1
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OCHACTKa. XMMHUYECKUE METObl CHHTE3a IOBEJIMPHBIX MaTEpHAIOB (HA MpUMEpe Orajia, MajlaxuTa

1 OUPIO3BI).

2. IlpoextnpoBaHue NPEANPUATHN 10 POCTY U IPOU3BOJCTBY OBEIUPHBIX KAMHEHM M MaTEpHUAIIOB.
KubepHernyeckue 0CHOBBI ONTUMHU3ALUU TEXHOJOTUYECKOTO MPOLIecca.

4 O0beM yueOHOM TMCHMILTHHBI

Buner yue6HOM paboTh

BCET'O

6 cemecTp

7 cemecTp

B

3a4YC€THBIX
CANHHNIax

B
aKaJeMm.
yacax

B
3a4ETHBIX
eQUHHULIAX

B akanem.
gacax

B
3a4ETHBIX
eQUHHULIAX

B akanem.
gacax

OO01asi Tpy10eMKOCTh
AUCUUIIUHBI N0
yueOHOMY IJIaAHY

6

216

4

144

2

72

AYyIMTOpHBbIE 3aAHATHS:

2.1

52

48

Jlexmmm (JIek)

1

32

32

[IpakTrueckue 3aHATHS

d13)

0,6

20

0,5

16

0,5

16

CamocrosiTeJibHAas paboTa
(CP):

2,9

128

1,5

60

1,5

56

KonTakTHas
camocTosiTeNIbHas paboTa

CaMoCTOSITEIILHOE
W3YYCHHE Pa3IeiioB
JTUCHUTIINHEI

0,6

1,5

0,4

KypcoBo#l npoekt

1,9

36

1,5

55,6

Bujx koHTpoOJIS:

3a4er ¢ OLIEHKOM

IK3aMeH

36

36

KonTakTHas padora —
NPOMeKyTOUYHASA
arrecTanus

0,4

IToaroToBKa K 3K3aMeHy.

35,6

Buja uToroBoro KOHTpoJIA:

IK3aMeH

3a4er ¢ OLEHKOM

Buner yue6Hoi
paboThI

BCET'O

6 cemecTp

7 cemecTp

B
3a4ETHBIX
eQUHHULIAX

B
aCTPOHOM.
Jacax

B
3a4ETHBIX
eQUHHULIAX

B
aCTPOHOM.
Jacax

B
3a4ETHBIX
eQUHHULIAX

B
aCTPOHOM.
Jacax

Oo0masn
TPYA0E€MKOCTh
AUCUUIIUHBI N0
yueOHOMY IJIAHY

162

108

54

AyauTOpHBIE
3aHATHSA:

2,1

52

36

Jlexmmu (JIex)

24

24

[IpakTrueckue
3anstus (I13)

0,6

15

0,5

12

0,5

12

CamMmocTosTebHAs
pabora (CP):

2,9

96

1,5

45

1,5

42

KonrtakTHasa

0,45

1,5

0,3
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CaMOCTOSATENbHAS
paborta

CaMoCTOSITEIILHOE
W3YYCHHE Pa3IeiioB
OUCIIUIIIINHBI

KypcoBoit npoekt 1,9 27 - - 1 41,7

Buja koHTpOJIS:

3a4er ¢ OLIEHKOM +

IK3aMeH 1 27 1 27

KonTakTHas padora
— NMPOMEKYTOYHASA 0,3
arrecranus

IMoaroroska K

26,7
IK3aMeHY

By utorosoro
KOHTPOJIA:

IK3aMeH 3a4er ¢ OLIEHKOM

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI

«Hcnonb3oBanue ruarpaMM (pa3oBbIX PABHOBECHI NPU CHHTE3€ MATEPHAJIOB 3JIEKTPOHUKHU U

poronnkm»

1 Heab aucuumiuHbl — GopMHpOBaHUE Yy CTYAEHTOB OakanaBpuara MpEACTaBICHUI O TONOJOTUU
nuarpamMMm  (a30BbIX PABHOBECHIl M HCIOJIB30BaHUS 3TOM HHPOpMALMM IpU pa3paboTKe TEXHOJIOTUI
MaTepHuajJoB Ha OCHOBE (a3 XUMUYECKUX COEIMHEHUHN C KOHTPOJIUPYEMBIM OTKIIOHEHUEM OT CTEXMOMETPUU

2 B pe3yabraTe H3y4eHHs JUCHUIIIUHBI 00YYAIOLIUIICA 0JI7KEH:

Obnadams CIeyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKEHUS:

IIK-2.2; [IK-2.3; [IK-3.1; IIK-5.1; 1IK-5.2; 1IK-5.3
3namo:

- TEPMOJIMHAMUYECKHE OCHOBBI IOCTPOCHUSI JUarpamMm (a3oBbIX paBHOBECUIL;

- KJ1accu(uKalys OCHOBHBIX TUIIOB AMAarpaMM U B3aUMOCBS3b MEX]Ly HUMU;

- TOIOJIOTUYECKUE 0COOEHHOCTH JUarpamm ¢ (pazaMu XUMUYECKUX COEIMHEHU.

Ymemo:

- AHAJIM3UPOBAThH MEPBUUHYIO HHPOPMALIUIO ISl TOCTPOCHUSI JuarpaMm (a3oBbIX PAaBHOBECUIL;

- MPOBOJUTH OLIEHKY JOCTOBEPHOCTH 3KCHEPUMEHTAIBHBIX JAHHBIX I Pa3sHOPOIHBIX JHArpamm

(ha30BBIX PaBHOBECHIA;

- COIJIaCOBBIBATh Pa3HOPOAHBIE JUATPAMMBI

- JIOCTpauBaTh HENOCTAIOIIME MPOEKIMH U CEYEHUS M0 KyCOUYHO-OTPHIBOYHOM HHpOpMAIUU U

Pa3HOPOJAHBIM KCIIEPUMEHTAIBHBIM JaHHBIM.

Bnaoemuv:

- TepMuUHOJIOrHel npu GOPMUPOBAHUHU CIOBECHOTO onucanus P-T-x nuarpamm

- HaBbIKaMH noctpoenust P-T-x auarpamm Ounapubix cuctem, P-T, T-X u P-X npoekuuii u ceueHuit;

- HaBBIKaMU aHajin3a ook npu nocrpoenuu P-T-x auarpamm 6unapusix cucrem, P-T, T-X u P-X

MIPOEKIHN U CEYEHUHN Ha OCHOBE DKCIIEPUMEHTAIBHBIX JIaHHBIX.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paspnen 1. TepmoannaMu4yeckue ycJaoBHsl YCTOHYUBOCTH (a3,

[Tonatue kBazucTaTUdeckoro mpouecca. YpaBHenue [uOOca-llrorema. I'ereporeHHas cucrema.
VYcnoBust paBHOBecus (a3 B TeTeporeHHOW cucreMe. IHTEHCHBHbIE M HKCTEHCHUBHBIE IMapaMeTpBhI.
ComnpsbkeHHbIE TapaMeTphl. BapuWaHTHOCTh TETEPOTCHHOM CHUCTEMBbI. YPaBHEHHS CBS3U. Y CIIOBHS
YCTOWYMBOTO paBHOBECHS (a3bl U FETEPOTEHHON CUCTEMBI.

Paznes 2. O01ue cBeieHUs 0 IMarpaMMax COCTOSTHHS.

OU3MKO-XMMHUYECKasi CYIIHOCTh Juarpammbl coctosiHusl. Cucrema KoopauHat. BapuaHTHOCTb
cUCTeM, M300pakaeMbIX Ha JjauvarpamMMe coctosiHus. Homenknatypa nuarpamMm cocrosiHud. Llenu
Ka4eCTBEHHOTO aHAJIN3a JUarpaMM COCTOSTHUS.
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JlnarpaMmbl COCTOSIHUSL B KOOPJMHATaX «MHTEHCUBHBIN IapamMeTp | — MHTEHCHBHBINA IapaMeTp 2».
BapuantHocTh cucreM, m300pa)kaeMbIX JUHUEH W TOUKOW. OOmIMi BUJ OuUarpaMMmbl COCTOSIHHS. YwuCIo
JUHUAWA, HWCXOIAINMX W3 HOHBApPMAHTHOW TOYKM. B3auMMHOE pacoJIoKEHUE JIMHHUM, BBIXOIAIUX H3
HoHBapuaHTHOU ToukH. [IpaBusno CpeitHemakepca. COOTHOIIEHHE MEXIY KCTEHCHBHBIMU NapaMeTpaMu B
TOYKE SKCTpeMyMa JUHUU. Touka 0OpbIBa JIMHUU.

JlnarpamMmbl COCTOSIHUSL B KOODPJAMHATAX «UHTEHCUBHBIM IapaMeTp — HKCTEHCHUBHBIA IMapaMeTp.
BapuanTtHocTh cucreM, n3zoOpakaeMbix Ha auarpamme. OnpeneneHue KOHHOJIbL. Pacuer uucna JuHMIA Ha
quarpaMmax.

Paspnen 3. OcHOBHBIE THIIBI HOHBAPUAHTHBIX PABHOBECH B OMHAPHBIX CHCTEMaX.

HonBapnantusle paBHoBecus | tuna. HonBapuantHbele paBHOBecus 2 tuna. Hectexnomerpuueckue
¢azel u ux orobpaxenune Ha P-X u P-T pmarpammax. P-T-X numarpamMmbl Kak COBOKYIHOCTH
3aKOHOMEPHOCTEW,  ONpEACIAIOIIMX  YCJIOBUS ~ CHHTE€3a  KPHUCTAJUIOB  JKEIAaeMOro  COCTaBa.
TepmoauHaMUUeCcKUil aHaIW3 MPUYHMH, ONPENCNAIOMUX BUA 00JIACTH FOMOI€HHOCTH M €€ IOJIOKEHHE Ha
JUarpaMme COCTOSIHHSL.

Pa3nen 4. P-T-X-Y auarpamMmsbl TPOHHBIX CHCTEM.

OcHoBHbIE CBEICHUS O CBOMCTBAxX TpeyroyibHuKa ['100ca. [locTpoenune nsorepmuueckux ceueHuit P-
T-X-Y nuarpammsl TpoiiHON cucTeMbl. MOHOBapHaHTHBIN TpeyroabHUK. OCOOEHHOCTH TPUAHTYIIALUS IPU
ocTpoeHnu n3orepmuueckux ceueHuil T-X-Y npoexkunu P-T-X-VY nuarpammel TpOHHOM CHCTEMBI.

4 O0beM yueOHOM TMCUUILTHHBI

B B akanewm. B actponom.
Bunel yue6HOM paboThI 3a4€THBIX yacax yacax
SIMHUTIAX

OO0uasi Tpy10€eMKOCTb AUCHUIIMHBI 10 Y4eOHOMY 3 108
TJIAHY 81
AyIUTOpPHBIE 3aHATHS: 2 64 48
Jlexmmu (JIex) 1 32 24
[Tpaxtnueckue 3anstus (113) 1 32 24
CamocrositesbHas padora (CP): 1 44 33
KonrtakTHas camocrositenbHas paboTa 0.4 0,3
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTI0OB JUCITUTIIIHHBI 43,6 32,7
Buj KOHTpOJIS: 3a4eT ¢ OLeHKOI + + +

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«I'emMos10THISD
1 Heab 1ucUMIIMHBI — 00YYE€HUE CTYJICHTOB OCHOBHBIM 3HAHUSM, YMEHHUSM, HaBbIKAM B JTUATHOCTUKH
1 KJaccu(PuKanuy IOBEITUPHBIX KaMHEH, MaTEPHAIOB C TIO3UIIMK (DU3XUMHUH TBEPJIOTO TEIa U TEMMOJIOTHH.
B paspenax IUCHUIIIMHBI pACKPBIBAIOTCS OCHOBHBIE MOHITHUS T€MMOJIOTH KaK HAYKH O FOBEJIUPHBIX KAMHSX,
JaHBl PaA3JIMYHBIE TUIBI Kiaccu(uranuid (reMMoJoTHYecKasi, MPOMBIIIJICHHAs, TEXHOJOTHYECKass W JIp.),
MPUBEJEHBI OCHOBHBIE METOJbI TMATHOCTUKU M M3Y4YEHUS MPUPOJHBIX MOHOKPUCTAIIIOB, IAHO AETAIbHOE
OIHMCAHUE MPUPOJHBIX MOHOKPHUCTAIJIOB B COOTBETCTBHH C COBPEMEHHOW CUCTEMATHKOW. B mponomkeHue
MporpaMMbl 0OYYEHUsSI OCYIIECTBIISIETCS MEPEX0Jl B M3JI0KCHHHM MaTepHaia Kypca OT MPUPOJHBIX K TakK
Ha3bIBAEMBIM MOJIU(PHUITIPOBAHHBIM (001aropoKEHHBIM) TPUPOTHBIM M UCKYCCTBEHHBIM MOHOKPHUCTAJIIaM 1
Marepuaiam.
2 B pe3ysbTare U3y4eHHs] AMCHUIIMHBI 00YYAIOIMIACS JOJIKEH:
Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
HIK-2.2; T[IK-2.3; IIK-3.1; IIK-5.1; I[IK-5.2; IIK-5.3
3HaTh:
— CoBpemeHHbIC (PU3UKO-XUMHUYECKHUE METOIbI UCCIICTOBAHUS U TUATHOCTUKH
— IOBEJIMPHBIX KaMHEHN.
— OOuue npuHIUIBI KJIaCCU(PUKALUU TPUPOIHBIX, IPAaroeHHbIX
— MOHOKPHUCTaJUIMYECKHX KaMHEW U 3HaTh UX IPYMIIbIL.
— OrneHoYHBIC TApaMETPhI FOBEITUPHBIX KAMHEW W MIPUHITUIIBI CEPTUDHUKAIINN.
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Ymersn:

— Tlonp30oBaThCs TEMMOIOIMUECKUMHU TPUOOPAMHU U ONIPEAEIIATh CBOMCTBA FOBEIMPHBIX

— KaMHeM.

— OmnpenensaTe Ka4eCTBEHHbIE XapaKTEPUCTUKH MPUPOJHBIX JIPATOLIEHHBIX MOHOKPHUCTAILIOB.

Baaners:

— HaBbikamMu 1MarHOCTUKU MPUPOIHBIX MOHOKPUCTAJIIOB 110 COBOKYITHOCTH CBOMCTB.

— HaBbikamu omnpezaeneHuss (U3MUECKUX W XUMHUYECKUX CBOWCTB MPUPOIHBIX M HCKYCCTBEHHBIX
IOBEJIMPHBIX KAMHEH 1 MaTepHalioB, a TaK ke ONPEENIATh UX KaueCTBEHHbIE XapaKTEPUCTHKU.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paspnenl. BeegeHue B reMMO/10THIO.

1. Bsenenwue. IlpupojHble IparolieHHbIE MOHOKPHUCTaIbI KaK OOBEKT MCCIEIOBAHUS I'€MMOJIOTHU.
enu u 3anaun, 0OBEKTHl U METOJIbl UCCIIEOBAHUN (BU3yalbHble, HHCTPYMEHTAJIbHbIE), TPUOOPHL,
anmnaparypa.

2. IlpuHuunel  KjJacCU(PHUKAUMU  OPUPOJIHBIX  JPArolleHHbIX MOHOKPHCTAJNIOB, COBPEMEHHbIE
knaccuukanuu. IloHsITHE «aAparoleHHBIM KaMeHb» B pa3nuuHbix acnekrax. [IpaBmma CIBJO
(MexnynaponHasi KoH(pEpeHLHMsI MO OBEJIMPHBIM KaMHSIM, M3AENUsAM U3 cepedpa, ajiMazam u
xemuyry). Otnomenue Poccun k CIBJO.

3. ®dusuko-XMMHUYECKHE CBOWCTBA MPHUPOJHBIX JAPAroLEHHBIX MOHOKPUCTAIIIOB (LBET, OJecK,
TBEPAOCTh, IUIOTHOCTb, ONTHYECKHE CBOWCTBA, abcopOLMs, OCOOEHHOCTH), BH3yaJbHblE H
MHCTPYMEHTAJIbHbIE METOJbl JuarHocTuku. Ilpubopsl, anmapartypa (MHKpOCKON, UMMEPCUOHHBIN
MHKPOCKOTI, TIOJIAPUCKOTI, pePpaKTOMETP, CIEKTPOCKOM, AuXpockon, Y D-iamma). LleHTpsl okpackwy,
cnektpodoTomMepust 1 olleHKa 1Beta no cucreme GIA.

Paszgea 2. [Ipupoanbie 10BeTHPHbIE MOHOKPHUCTAJLIBI.

1. IlpuponHbie IOBENUpPHBIE KaMHU (I€MMOJIOTMYECKas XapaKTePUCTHKA, METOAbl HJIEHTU(UKALUY,
MECTOPOKJICHUS): aJIMa3, po3payuHble (OrpaHOYHbIE) IOBEJUPHbIE KaMHU (Tp. KOpyH/a, I'p. Oepuiuia,
XpU300epuL, MIMUHENb, TP. TpaHaTa, Ip. KBapla u Jip.); Hepo3payHble

2. HOBenupHO-IOEI0YHbIE KAMHU: OJIarOPOIHBIN onaj, Oupro3a, HepUT, KaJAECUT, XPU30IPa3, Ja3ypuT
u Jp.

3. OpraHoreHHble OBEIHpPHbIE MaTepuanbl (KEMUyr, TMepiaMmyTp, SHTapb, Kopall U [1p.);
reMMOJIOTHYECKasi XapaKTepUCTHKA, METO/Ibl TUArHOCTHKHU.

Pazgea 3. MoauduuupoBaHHble NPUPOAHbIE MOHOKPHUCTAJLIBI.

ObnaropaxuBaHie MPUPOJHBIX JAPArolEeHHBIX MOHOKPHUCTAUIOB. Meroabl MOIUGUIMPOBAHUSA U
JMarHOCTHYECKUE MPU3HAKU 00IaropaxuBaHus, criocoObl pacrio3HaBaHUs 00JIarOPOKEHHBIX KaMHEH.
Pa3nen 4. UckyccTBeHHbIE aHAJIOTH NPUPOJAHBIX MOHOKPHCTAJIJIOB M UX HMHUTALMH.

1. TIpoMBINUIEHHBI POCT HCKYCCTBEHHBIX AHAJIOIOB IPHUPOJHBIX MOHOKPHUCTAJIOB, TPeOOBaHUS K
BbIITyCKaeMOM npoaykiuu. Vcrtopudeckas crpaBka O pa3BUTHUU MPOMBIIIJIEHHOIO CHHTE3a U POCTa
JparolieHHbIX KaMHEW, OCHOBHBIE METO/IbI POCTA.

2. Oo0nactu MPUMEHEHHS] HCKYCCTBEHHBIX aHAJOrOB IPHUPOJHBIX KaMHEH, WX JOCTOMHCTBA U
[IPEUMYILECTBA Mepel NIPUPOAHBIMU KaMHSIMU.

3. Haubosnee mupoko pacrnpocTpaHEHHbIE MCKYCCTBEHHBIE IOBEJIHMPHBIE KaAMHHU, UX F€MMOJIOTMYECcKast
XapaKTepUCTHKA, METOJbl HUACHTU(UKAINK, KIIOYEBbIE TUArHOCTUYECKHE IPU3HAKH OTJINYHUS
HCKYCCTBEHHBIX FOBEIMPHBIX KaMHEN OT MPUPOAHBIX. DUPMBI-IOCTABIIHUKH.

4. Vmutauuu. Buasl umutanuii (U3 NPUPOAHBIX, UCKYCCTBEHHBIX MaTE€pUaloOB, COCTABHbIE KAMHH);
CHOCOOBI M METO/IbI PACTIO3HABAHUS UMUTALUI.

4 O0beM yueOHOM TMCHMTIITHHBI

B B akanem. B actponom.
Bunel yue6HOM pabOThI 3a4ETHBIX yacax yacax
eIMHUIIAX

OO0masi Tpy10€eMKOCTb AUCHUIIMHBI 10 Y4eOHOMY 3 108

IUIAHY 81
AyIUTOpPHBbIE 3aHATHS: 2 64 48
Jlexmmm (JIek) 1 32 24
[TpaxTuueckue 3anstus (113) 1 32 24
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CamocrositesbHas padora (CP): 1 44 33

KonrakTHas camocrositenpHas paboTa 0.4 0,3

CaMOCTOSATETFHOE N3YUCHUE PA3/ICIIOB AUCITUTUIMHBI 43,6 32,7

Bua KOHTPOJIsi: 324eT ¢ OI[€HKOI + + +
5.4 IlpakTuka

AHHOTanuA pado4yeil MPOrpamMmbl
YueOHoi NPaKTHKHU: (03HAKOMUTEILHOM NPAKTHKH)

1 Heap npakTUKM — TNOJy4YEHHE CTYAEHTAaMU OOLIUX IMPEACTaBICHUN 00 TEXHOJOrusAX pocTa
KPUCTAJJIOB U TOJY4YEHHMsS] MaTepHalioB JJIEKTPOHUKH, 3HAKOMCTBO C paboOTOW Mpeanpustuil U
TEXHOJIOTHYECKUX JTMHHUH 10 U3TOTOBJIEHUIO U3/IEIUHM UX ITUX MaTEPUAJIOB, a TAKXKe MOJyYeHHUE MEPBUYHBIX
po(ecCHOHATIbHBIX YMEHMM M HaBBIKOB IIYTEM CaMOCTOSITEIbHOTO TBOPYECKOTO BBINOJIHEHHUS 3ajad,
MTOCTABJIEHHBIX IPOIPaMMOM MPAKTUKH.

2 B pe3yabTaTe NPOX0:KAeHUS NPAKTUKH 00y4aIOIIMIACS J0JIKEeH:

Obnadams CleyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

[lepeuncnenne KkoA0B (GOPMUPYEMBIX KOMIETEHIUMH W HMHIUKATOPOB HMX  JOCTHKEHUS
OIlIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4;, OlIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-2.1;
OIlIK-2.2; OIIK-2.3; OIIK-2.4;, OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIlIK-3.1; OIIK-3.2;
OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-4.1; OIIK-4.2; OIIK-4.3;
OlIK-4.4; OIIK-4.5; OIIK-4.6; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-
5.4;0lIK-5.5; OIIK-5.6; OIIK-1.10; OIIK-1.11; OIIK-2.10; OIIK-2.11; OIIK-3.10; OIIK-3.11; OIIK-3.12;
OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18; OIIK-4.10; OIIK-4.11; OIIK-4.12;
OIlIK-4.13; OlIK-4.14; OIIK-4.15; OIIK-4.16, OIIK-6.1; OIIK-6.2; OIIK-6.3.

3uamo:

— OCHOBHBIE CTIOCOOBI POCTa KPUCTAILIOB;

— OCHOBHBIE CIIOCOOBI M TEXHOJIOTUYECKHE IapaMeTpbl MPOU3BOACTBA HU3JEIHI JIEKTPOHUKU U
HAHOXJIEKTPOHUKH;

Ymemn:

— OMpeAensTh BUJ U Ha3HAUEHUE MaTEPUAJIOB AJIEKTPOHUKH;

Braoemy:

— KOMIUIEKCOM MEepPBOHAYAJIbHBIX 3HAHUM M IpPEJCTaBICHUN 00 OpraHu3aluy MMPOU3BOJICTBA MATEPHATIOB
AJIEKTPOHUKHU U U3JIEJIMI HA UX OCHOBE;

— HaBBIKAMHU H3JIOKEHUS MOJyYEHHBIX 3HAHUM B BHUJAE OTYETa O MPOXOXKACHUU IMPAKTUKU, OMHCAHUS
UCXOJHBIX MaTepHUaJioB, TEXHOJOIMUECKONM CXEeMbl IPOMU3BOJCTBA, KOHTPOJS KadyecTBa TOTOBOM
MPOJTYKIIUH.

3 KpaTkoe coaep:kaHue NPAKTUKHU

VYyeOHas npakTHKa NIPOBOAUTCA B 4 ceMecTpe B popMe TEOPETUUECKUX 3aHATUN U IKCKYPCUH.

1. O3HakOMJIEHHE C UCTOPHEN MPOU3BOJCTBA MOHOKPUCTAIIJIOB, APYIrUX MaTepUAIOB 3JIEKTPOHUKH U
W3JIeMI Ha UX OCHOBE, IPUPOJAHBIMU MaTepUalaMu, UCIIOIb3YEMbIMU JJISl ATHX LIEJIEH.

Kpucranisl 1 uX MECTO B UCTOPUH YEJIOBEUECTBA.

Tunel U BuAbl MaTepualioB 3IEKTPOHUKH. [lepcriekTuBbl pa3BUTUS (YHKLUHMOHAIBHBIX MaTEpHUasIoB
AIIEKTPOHUKHU.

[Tocemienre TeMaTUUECKUX SKCIIO3UIIMIA MY3€€B U BHICTABOK.

2. Ilocemienue AEUCTBYIOIIMX NPEANPUATAA IO IPOU3BOJCTBY MAaTEPHANOB AIEKTPOHUKU H
(OTOHUKH U U3JIENHUIA HA UX OCHOBE.

O3HaKOMJIEHHE C OCHOBHBIMHM TEXHOJOTMYECKMMM CTaJAUSIMH U CHOCOOAMM pOCTa KPUCTAJLIOB U
IIPOM3BO/ICTBAa MAaTEPUAJIOB AEKTPOHUKHU, CBOMCTBAMU U3JIEIHUNA U 00IACTAMU UX IPUMEHEHUSL.

3. O3HaKOMJIEHHE C MEPCHEKTUBHBIMU Hay4YHBIMHU pa3paboTKaMu B 00JacTHU CO3/IaHUS MaTepUasoB
ANeKTpoHUKU U QoToHUKHU. [locemenune HayuHbIx jnaboparopuil kadeap U 3HAKOMCTBO C OpraHu3alueut
paboThI B HCCIIEI0BATENBCKON 1a00PATOPUH.

4. TToaroToBKyY OTUE€Ta O MPOXOKACHUN YIEOHON MPAKTUKH.
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TpeboBaHus, MpebsIBIIEMbIC K HAITMCAHUIO M MTPEACTABICHUAIO OTUETA.

KonkperHoe coxmepkaHue y4eOHOW TPAKTHKH OIPENENSACTCS WHAWBUAYAIBHBIM  3a/laHUEM
o0ydaromerocsi ¢ ya€ToM MHTEPECOB M BO3MOXKHOCTEH Kadeapsl MM OpraHU3aluy, IA€ OHA IMPOBOAUTCH.
WumuBunyansHoe 3aanue pa3padaTeIBaeTCs 1Mo MpoQIIII0 H3ydaeMoil MporpaMMsbl OakanaBpuaTa.

4 O0beM NPAKTHKH —

O0beM npakTUKH
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0u1asi TPy10€eMKOCTh NPAKTHKH 3 108 81
KonTrakTHasi padoTa — ayIMTOPHBIE 3aAHATHS: 0 0 0
CamocrosiTesibHasi paboTa 3 108 81
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
3
CaMOCTOSTETbHOE N3YYEHUE PA3/AETI0B IPAKTUKU 107,6 | 80,7
Bua konTpoas: 3au4. c OlleHK.

AHHOTanuA padoyei MpPorpaMmel
IIpon3BOJACTBEHHOMH NPAKTHKHN: TEXHOJOrH4ecKol (IIPOeKTHO-TEeXHOJOTHYeCKOi) NPAKTHKH

1 Ileab NpakTHKM — [OJIyd€HUE MPO(PECCHOHAIbHBIX YMEHUH U OmbITa Npo(dhecCHOHATBLHOU
NESITEIbHOCTH IYTEM CaMOCTOSITEJIbHOTO TBOPUYECKOTO BBIMOJIHEHUS 3a/lad, MOCTABJICHHBIX MPOTpamMMOi
MIPaKTUKH, MPAKTUYECKOE M3YUYEHHE TEXHOJOTMYECKUX LUKIIOB IMPOU3BOJICTBA MAaTEPUAJIOB IEKTPOHUKU U
(OTOHUKH, CTPYKTYpbl MNPEANpPUATHSA, METOJOB U OCOOCHHOCTEH YIpaBJIEHUS IPOU3BOJICTBEHHBIM
npoueccom. dopmupoBaHue y 00ydarolIErocss CIIOCOOHOCTH OCYHIECTBIIATH TEXHOJOTMYECKHH Ipolecc
IIPOM3BOJICTBAa MAaTEPUAJIOB B COOTBETCTBUU C PErTIAMEHTOM.

2 B pe3yabTaTe NPOX0:KIeHUS NPAKTUKH 00y4aIOIIMIACS H0JIKEeH:

Obnadams CleyONUMA KOMIIETESHITUSAMA U UHIUKATOPAMU UX JTIOCTHKEHUS:

[lepeuuncnenue KoJ0B GOPMUPYEMBIX KOMIIETCHIIUN U MHAUKATOPOB UX JOCTUKEHUS

VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.6; [IK-1.1; [IK-1.2; [IK-1.3; [IK-3.1; IIK-3.2;1IK-3.3; IIK-
6.2; 1IK-6.3; I[IK-6.1.

3nams:

— TEXHOJIOTMYECKHUE IMPOLECChl U OCHOBHOE TEXHOJOTMYECKOE O00O0pYAOBAHME, HCIIOJIB3YEMOE B
IIPOM3BOJICTBE MaTEPUAJIOB AEKTPOHUKU U (POTOHUKH;

— OCHOBHBIE NPUHLMIBIL, METOAbI U (HOPMBI KOHTPOJSI TEXHOJIOTMYECKOro Ipolecca M KauecTBa
[IPOAYKLIIH;

— OCHOBHBIE HOpPMAaTHBHBIE JOKYMEHTbl 10 CTaHAApTH3alMUd U CcepTUUKALMN  MNPOIYKIUU
MIPEANPUATHH IO TPOU3BOCTBY MAaTEPHAIOB 3IEKTPOHUKY;

— IpaBWIa TEXHUKH O€30MacHOCTH U TMPOU3BOJACTBEHHOW CAHUTApUHU; OPraHU3allMOHHYIO
CTPYKTYpY NPEANPUSATHUS;

Ymemo:

— HCIOJIb30BAaTh TEXHUYECKUE CPEJICTBA Ul U3MEPEHUSI OCHOBHBIX I1apaMETPOB TEXHOJIOTUYECKOTO
IpoLecca, CBOUCTB ChIPbs U MPOAYKLIUHU MPEINPUITUNA 110 TPOU3BOACTBY MATEPUATIOB 3JIEKTPOHUKH;

— AHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, pPEaJu30BbIBaTh HA NPAKTHKE TpeOOBaHUS
HOPMAaTUBHOM TOKyMEHTaI1H.

Braoemy:

— METOJaMU MPOEKTHPOBAHUS TEXHOJIOTMUECKUX JIMHUA M Toa00opa  TEXHOJOTHYECKOTO
00opy10BaHus, METOJJaMU YIPaBJIEHUS TEXHOJIOIMYECKUMU MTPOLieccaMu POU3BOICTBA;

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYILIECTBJIATH TEXHOJOIMYECKUI MpPOLIECC B COOTBETCTBUM C
PErIIaMEHTOM.

3 KpaTkoe coaep:kaHue NPAKTUKHU

[IpousBoicTBEHHAs! IPAKTUKA COCTOUT U3 BYX 3TAIOB:

— O3HAKOMJICHHE C TEXHOJIOTHEH MTPOU3BOJICTBA MOHOKPUCTAIIOB, MAaTEPUAJIOB JIEKTPOHUKY;
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— MIPaKTUYECKOE OCBOEHUE TEXHOJOTMYECKHX MPOIECCOB M METOJ0B MX KOHTPOJS Ha KOHKPETHOM
HpeaNpUATHH (MHAUBUAYAIbHOE 3aJJaHKE).

1. O3HakoMJIEeHHME C TEXHOJIOTHEH MPOU3BOACTBA MOHOKPUCTAIIJIOB, MaTepUaloOB AJIEKTPOHUKU
OCYILIECTBJISIETCSI B BHUJAE AIKCKYpCUM Ha MpPEeANpHUSATHS COOTBETCTBYoIIero npoduis. Ilpu mnocemenun
NPEeNNpUsITHs. U O3HAKOMIIEHHS C €ro JesTeNbHOCThIO OOydaroluiics MJO0JDKeH coOpaTh Marepua,
HE0OXO0IMMBIH JUIsl MOATOTOBKH OTYETA IO MPAKTHKE.

OTuer no NpakTUKE BKIIIOYAET:

- HICTOPUYECKYIO CIIPABKY O MPEANPUATUH;

- HOMEHKJIaTYpY BBIITYCKaeMOM MPOAYKIUH;

- BUJIbl 1 HOPMBI Pacxo/ia ChIPhEBBIX MaTEPUAIIOB;

- OIIMCaHUE OCHOBHBIX TEXHOJOTUYECKUX MEPEIETIOB TPOU3BOJICTBA;

- METObI U GOPMBI KOHTPOJISI TEXHOJIOTHYECKUX IIPOLIECCOB;

- MEpONPUSATHUS IO YCTPAHEHUIO OTKJIIOHEHUH (HapyllleHHui) peKUMHBIX TapaMeTpoB padOThI
000py/I0BaHUS U TEXHOJIOTUYECKUX MTPOLIECCOB.

2. IlpakTuuyeckoe OCBOEHUE TEXHOJIOTUYECKUX IIPOIIECCOB Ha KOHKPETHOM MPEANPUATUU
0Oy4aroUIMiCsl OCYILECTBISET B COOTBETCTBHMM C HHAMBUAYAJbHBIM 33JaHMEM II0 MPAKTHUKE, KOTOPOE
BKJIIOYAET:

- U3y4EeHHsI OCHOBHBIX CBOMCTB U 00JaCTU MPUMEHEHHUS BBIITYCKAEMOM MPOIYKLIUU;

- TpeboBanust ['OCT P u gpyroii HOpMaTUBHOHM JOKyMEHTAallMH K KayecTBY BBIITYCKaeMOM
TIPOTyKIIMH;

- U3y4EHHE ChIPbEBBIX MATEPUAIOB U METOJ0B BXOJIHOTO KOHTPOJIS;

- U3y4€HHUE MapaMeTpOB TEXHOJOIMYECKOro Mpoliecca, MPeayCMOTPEHHBIX B PEriiaMeHTe, U METOJI0B
€ro KOHTPOJIS;

- ToJIpoOHOE omnucaHue BUAA M TUIA OOOPYINOBaHUS JJIi OCYIIECTBIEHUS KOHKPETHOTO
TEXHOJIOTHYECKOI0 IIPoLIecca;

- IefcTBUS 00CITYKMBAIOLIET0 NIepCcoHalla IPU YpE3BbIYANHBIX CUTYALIUSIX.

[Ipy BBINOTHEHUHM UHIUBUAYAIbHOTO 33/laHUS CTYJIEHT AOJDKEH coOpaTh Marepualbl Mo (U3HKO-
XMUMHUYECKUM CBOMCTBAM MaTE€pUaJIOB, BBIIYCKAEMbIX MNPEANPUATHEM, CTPYKTYpe HPEIIpUSTHUS, METOJaM
yIpaBieHus, CUCTEME CObITa TOTOBOM MPOAYKLIUU.

3aKkperieHue TeOPETHUECKUX 3HAHUM, MOJYYEHHBIX OOy4aroIIMMHCS HpPU HU3YYEHHUU IMPOTrpaMMbl
OakanaBpuara.

Pa3BuTue y 00y4aronuxcsi HaBbIKOB HAyYHO-UCCIIE0BATENbCKON AESTEIbHOCTH.

3 O0beM NpaKTHKH.

O0beM npakTUKH
Buja yueOHo# padoThl Axan. | Acrp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTh PAKTHKH 3 108 81
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0 0 0
CamocrosiTesibHasi paboTa 3 108 81
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
3
CaMOCTOSITETbHOE N3YYEHHUE PAa3AETI0B NPAKTUKI 107,6 | 80,7
Bua konTpoasn: 3au4. c OlleHK.

AHHOTanuA padoyeil NporpaMmel
IIpou3BOACTBEHHON NPAKTUKHU: NPEUTUIJIOMHON NMPAKTUKHU

1 Henp npakTUKM — BBHINOJHEHHE BBITYCKHOM KBaIM(UKAIIMOHHOW paboThl, 3aKperuieHue
TEOPETUYECKUX 3HAHUM M TPAKTHUYECKUX HABBIKOB, MOJYYEHHBIX B Ipoliecce o0ydeHHsl 1O Iporpamme
OakanaBpuaTa; NPHOOPETEHUE TMPAKTUYECKOrO OIbITa PadOThl € HCTOUYHUKAMHM HAYYHO-TEXHHYECKOMN
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uH(pOpMalUY, OMbITa IMOCTAHOBKM M BBINOJHEHUS HAay4YHO-UCCIENIOBATEIbCKUX W MPOEKTHBIX 3aj1ady;
OBJIaJIEHUE METOJI0JIOTHEN U METOJaMHU 00pabOTKH pe3ylIbTaTOB UCCIEI0BaHUs; OO, MOArOTOBKA U aHAJIN3
MaTepHUaJIOB MO TEMATHKE BBITYCKHOM KBaIM(PUKAIIMOHHON pabOThI.

2 B pe3yabTaTe NPOX0:KAeHUS NPAKTHKH 00y4alOMIMiiCsl 10JIKEeH:

Obnadams CIeyONUMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX JTIOCTHKEHUS:

[IK-1.1; TIK-1.2; T1K-1.3; [1IK-2.1; TIK-2.2; [1K-2.3; TIK-3.1; T1K-3.2; [1K-3.3; T1K-4.1; I1K-4.2; IIK-
4.3; I1IK-5.1; T1K-5.2; T1K-5.3; T1K-6.2; TIK-6.3; TIK-6.1

3nams:

— OCHOBBI OpraHM3aIMK U METOJI0JIOTUIO HAYYHBIX UCCIIEI0BAHUII;

— COBPEMEHHbIE Hay4YHbIE KOHIIETIINH B 00J1aCTH HEOPraHMYECKOI0 MaTepUAJIOBEICHHUS;

— CTPYKTYpPY ¥ METO/Ibl YIIPaBJICHUSI COBPEMEHHBIM IIPOU3BOJICTBOM MATEPHAIIOB DJIEKTPOHUKH.

Ymemo:

— paboTaTh C HAY4YHBIMH TEKCTaMH, I0Jb30BAThCS HAYYHO-CIPABOYHBIM amnmnapaTtoMm, oGopMIsSTh
pe3yJbTaThl HAYYHbIX UCCIIEJOBAaHUM;

— WCIIOJIb30BaTh IOJYYEHHbIE TEOPETUUYECKHE 3HAHMS JJIs MPOEKTHUPOBAHMS TEXHOJOTHYECKUX
JIMHUAW NPEANPUITHI JIEKTPOHHON MPOMBIIILIEHHOCTH.

Braoemy:

— HaBbIKAMU CaMOCTOSITENIbHOM Hay4yHO-MCCIIEI0BATENIbCKON AEATEIbHOCTH, pa0OThl ¢ UICTOYHUKAMU
Hay4yHOU MHpOpMaIMH, pepeprupoBaHMs HAyUYHBIX MyOIHKaIIHii;

— METOJaMHM  IPOEKTUPOBAHHMS  OCHOBHBIX U BCIIOMOTAaTENIbHBIX  II€XOB  IIPOM3BOJICTBA
MOHOKpHCTAJJIOB, MAaTepUajoB D3JIEKTPOHUKM U (OTOHUKH, CIOCOOaMH pacyeTa TEXHOJOTHYECKOTO
000pyI0BaHUS.

3 KpaTkoe coaep:kaHue NPAKTUKHU

TemaTuka NOpPeIUIJIOMHONM NPAKTUKH CTYIEHTOB OakajaBpuaTra OIpPENENIeTCs TEeMaTUKOW HX
BBIITYCKHON KBaJM(UKALIMOHHOM pabOThl M MOXKET MPOBOJUTHCS B HAayYHO-HCCIEI0BATENbCKOM HWIIU
MPOEKTHOM (opMare (TpU BBHINOJIHEHUH HAyYHO-UCCIIEJOBATENIbCKON WM PacueTHO-IPOEKTHOM paboThl
COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckasi MpakTHKa MPOXOJUT B Hay4yHBIX J1a00OpaTOpUSX, TEXHOJOTUYECKUX
MOAPA3JCNIEHNUAX, HWH(DOPMALIMOHHBIX LIEHTPaX Hay4YHO-HCCIEAOBATEIbCKOM OpraHu3aldd WId B
naboparopusx Beimyckawomei kadenpsrt PXTY um. JI. 1. MenneneeBa. CTyaeHTbI 3HAKOMSITCS C TEKYIICH
paboToil sabopaTropuu, OCBaMBAIOT METOJbl CHHTE€3a MaTEpHaJiOB, MIPOBOJAT OTAEIbHBIE (PU3IUKO-
XUMHUYECKHE U TEXHOJOIMYECKHE MCIbITaHUs, MPUOOPETAa0T HAaBBIKM IMOMCKA HAyYHO-TEXHUYECKOU
uHpopmauuu U paboTel ¢ 0a3aMu JAaHHBIX, YYacTBYIOT B 0OpaOOTKe pe3yJabTaTOB HCCIEIOBAHUS U
MOATOTOBKH UX K MyOJIMKALIUH.

[IpennumioMHass MpakTUKa CTYACHTOB, BBINOJHSAIOMIUX PACYETHO-NPOEKTHYIO  BBITYCKHYIO
KBAIM(UKALIMOHHYIO paboTy, NPOXOJUT B NPOU3BOJACTBEHHBIX I€XaX M TEXHUYECKHX OTIeNax
MIPOMBIIIJIEHHOTO TpeAnpusaTuss. CTyaeHTbl 3HAKOMSTCS CO CTPYKTYpOHl NpeanpusiThs, HOPMaTHUBHO-
TEXHOJIOTUYECKOM JOKyMEHTaluel, periiaMeHTaMu MpOU3BOJCTBA, W3Y4alOT CHCTEMY MEHEIKMEHTa U
KauecTBa NpoayKuuu. OCHOBHOE BHHMMAaHME YJIEISETCS MPAKTUYECKUM BOIpocaM (YHKIMOHHUPOBAHUS
TEXHOJIOTHYECKHUX JIMHUN MPOU3BOJICTBA NPOAYKLIUH, IpodIeMaM AUarHOCTUKU Opaka rOTOBOM MPOAYKIIMU
Y MEPOIPUATUSIM I10 €r0 YCTPAHEHUIO0, BOIpOcaM UHTEHCU(UKALUK pabOThl TEMIIOTEXHUYECKUX arperaTos.

Bo Bpems npoxoskieHus: NpeJIMIIIOMHON MPAaKTUKU CTYJAEHTBHI COOMPAIOT MaTepualbl 10 TeMaTHKe
BBIITYCKHON KBaJIM(UKAIUOHHON pabOThl, aHATM3UPYIOT UX, HAMEYAIOT OCHOBHbIE HAIIPaBJICHUS U 3aJauu
paboTHI, BEIPAOATHIBAIOT METOIOJIOTHIO PEIICHMS 3TUX 3a/1a4.

4 O0beM NpaKTUKH

O0beM npakTUKH
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh NPAKTHKH 9 324 243
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0 0 0
CamocrosiTeJibHAs padoTa 9 324 243
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KonrtakTHas camocTositenpHas pabora 9 0,4 0,3
CaMOCTOSITETbHOE N3YUYEHHUE PA3/AETIOB IPAKTUKU 323,6 | 2427
Bua koHTpoJasn: 3au4. c OlleHK.

AHHOTanusA padoyeil NporpaMmsl
IIpousBoacTBeHHOM NpakTuKkn: HayuHo-HcCae10BaTedbLCKON PadoThI

1 Heap mpakTuku — GOpMUPOBAHHNE HEOOXOIUMBIX KOMIETCHIIMH JI OCYIIECTBICHUS] HAy4YHO-
HCCIIEIOBATENBCKON NIEITENBHOCTA MO HampapieHuto noarotoBku 18.03.01 Xumuueckas TEXHOJOTHS
MOCPEJICTBOM IUIAHUPOBAHUA M OCYIIECTBICHHS OSKCIEPUMEHTAJIbHONW JAESATEIbHOCTH Ha OCHOBaHUU
M3YYEHHBIX JTUCIUILINH, B TOM YHCIIE CIIEIUATbHBIX, 1 CAMOCTOSTEIBHO U3YYeHHOU HH(pOpMauu

2 B pe3yabTaTe NpOX0:KIeHUsI MPAKTHKHA 00y4AIOIIMIACH T0JI2KEeH:

Obnadams CIeyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TOCTHKCHUS:

VYK-1.1; YK-1.4; YK-1.5; I1K-2.1; [1K-2.2; T1K-2.3; TIK-3.1; T1K-3.2; T1K-3.3; [1K-4.1; [1K-4.2; TIK-

4.3; IIK-5.1; TIK-5.2; TIK-5.3.
3name:

— TIOPSAOK OpraHW3allvM, IUIAHUPOBAHWUS W TPOBEIACHUS HAaY4YHO-HUCCIEAOBATEIBCKUX PadOT C
WCIIOJIb30BAHUEM TIOCIICTHUX HAYIHO-TEXHUYECKUX JIOCTHKEHUN B TAaHHOM 00JIacTH;

— TEOPETHUYECKUE OCHOBBI POCTA MOHOKPHUCTAJUIOB, IOJYYEHHUS MATEPHUATIOB JJIECKTPOHUKUA U
W3JEIUN U3 HUX, IPUMEHSTh 3TU 3HAHUS Ha MPAKTUKE;

— CBOMCTBa XMMHUYECKUX 3JIEMEHTOB, COCIMHEHUW W MaTEpPUalIOB HAa HUX OCHOBE IJis PELICHUS
HAaY4YHO-UCCIIE0BATEIILCKUX 3a/1a4;

Ymems:

— OCYILECTBJISATh MOUCK, 00pabOTKYy M aHalu3 HAY4YHO-TEXHUYECKOW HMH(OpMalMH 1O MpOoduiio
BBITIOJTHSIEMOM paOOTHI, B TOM YHCJIC C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA,

— paboTaTh Ha COBPEMEHHBIX MPUOOPaX, OPTaHU30BBIBATH TIPOBEACHHE HKCIIEPUMEHTOB U
WCIIBITAHUN, TPOBOJIUTH UX 00pabOTKY M aHATM3UPOBATH PE3YJIbTATHI;

— TMPUMEHATh TEOPETUYECKUE 3HAHUA, INOJYYEHHbICE IPU M3YYCHUU ECTECTBEHHO-HAaYYHbBIX
JUCLMIUIMH ISl aHAJIM3a SKCIIEPUMEHTAIbHBIX JAHHbIX;

Braoemw:

— CIIOCOOHOCTBIO PEIIaTh TMOCTABJIICHHBIC 3aJa4d, WCIOJb3YyS YMEHUS M HABBIKM B OPraHU3aINH
Hay49HO-HCCIIEA0BATEIHCKUX M TEXHOJIOTHYECKUX padoT;

— CIIOCOOHOCTBIO M3y4yaTh HAYYHO-TEXHUUYECKYIO HH(POPMAIMIO, OTEYCCTBEHHBIN MU 3apyOeKHBII
OTIBIT IO TEMATUKE MCCIICIOBAHUS.

lloocomosums u npeocmasums K 3awume HaydHO-UCCIeNOBaTeNbCckyto paboty (HUP),
BBITIOJTHEHHYIO Ha COBPEMEHHOM YPOBHE Pa3BUTHs HAYKH U TEXHUKH U COOTBETCTBYIOIIYIO BHIOPAHHOMY
HaIpPaBJICHUIO TIOJrOTOBKU U IIporpamme o0yuenus. B npencrasnennoil k 3amure HUP nomkHbl NOAyYuThH
pa3BUTHE 3HAHUS U HABBIKH, MOJYYCHHBIC 00yJaIOMMMCS MPU OCBOCHUHU MPOTPaMMbl OakajiaBpuaTa, B TOM
Yyycle MpPU HU3YYCHUU ClenuanbHbiXx aucuuiuiiH. IIpeacraBnennas k 3amure HUP nomxna conepkath
OCHOBHBIE TEOPETUYECKHUE TMOJIOKEHUSA, IKCIEPUMEHTAIBHBIE PE3YJbTaThl, MPAKTUYECKUE TOCTHKEHHUS M
BBIBO/IbI 13 PAOOTHI.

3 KpaTkoe coaep:kaHue NPAKTUKHU

B mporecce ocBoeHMST TUCIMIUIMHBI O0YYAIOIMIHUIACS TODKEH MOATOTOBUTH U TIPEJICTABUTH K 3aIUTE
Hay4HO-HcCcIeAoBaTeNnbCcKyo padboty (HUP), BeimosHEeHHYI0O HA COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U
TEXHUKH M COOTBETCTBYIOIIYIO BHIOPAHHOMY HAIPaBJICHUIO IMOJATOTOBKH M MPOTPaMMe 00ydeHUsI.

B npencraBnennoy k 3amure HUP no/pKkHBI MOMy4WTh pa3sBUTHE 3HAHUS W HABBIKH, IOJTYYCHHBIC
oOydJaronmmMcs TpU OCBOGHHWM NPOrpaMMbl OakajgaBpuaTa, B TOM YHCIE MPU H3YYECHUH CIEHHATBHBIX
mucuuiuinH. [IpencraBnennas k 3ammre HUP pgomkHa conep:kaTh OCHOBHBIE TEOPETHUECKUE IMOJIOKECHUS,
AKCIIEPUMEHTAJIbHBIC PE3YJIbTATHI, TPAKTUUECKUE JOCTHXKEHHS U BBIBOJIBI O padoTe.

4 O0beM NpaKTHKH

Buja yueOHo# padoThl O0beM npakTUKH
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3E Axkan. | Actp.
4. 4.

O01as TpyA10eMKOCTh MPAKTHKH 7 252 189
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 3 112 84
B TOM 4HcJjie B (popMe NPAKTHYECKOH OATOTOBKHU 1 32 24
Buj koHTakTHOM paboThl MpaKTHUECKas: 3 112 84
B TOM 4ucIe B (popMe MpaKTUUECKON MOATOTOBKH / 32 24
CamocrosiTesibHasi pabora 4 140 105
KonrakTHas camocrositenpHas paboTa 4 0,4 0,3
CaMOCTOSITETbHOE N3YYEHUE PA3/AETI0B IPAKTUKU 139,6 | 104,7

Bujx koHTpoJs:

3a4. ¢ OLeHK.
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5.5 L'ocynapcrBeHHas uTorosas arrecranms: [loaroropka K npoueaype 3aliMThbl ¥ 3a1MUTA
BbINYCKHOH KBaTH(UKANMOHHOI padoThI

1 Iesb rocyrapcTBEeHHOM MTOrOBOM aTTEeCTALMU: MOAT0TOBKA K MpoLeaype 3allMThl U 3allUTa

BBINNYCKHON KBAJIM(PUKAIMOHHONW PAadOTHI — BBISBICHUE YPOBHS TEOPETUUECKOW M NPAKTHYECKON
MOJATOTOBJIEHHOCTH BBIYCKHHWKA By3a K BBIIOJHEHHUIO MNMPO(ECCHOHANbHBIX 33aJad W COOTBETCTBUS €ro
noarotoBku TpedoBanrsM OI'OC BO no nanpasnennto noarotoBku 18.03.01 Xumuyeckasi TEXHOJIOTUS.

2 B pe3yabTare NpOX0XkKACHHS TIOCYJAPCTBEHHOW HTOIrOBOM AaTTeCTALMH: IOATOTOBKH K
npoueaype 3alMThI U 3aIIUThl BBINYCKHON KBAJM(pUKALMOHHOH paldoThbl y CTyJAEHTA NPOBepsieTcs
c(popMHPOBAHHHOCTD CJAEAYIOIIMX KOMIIETCHIMI, a TaK/Ke CJeAYIIUX 3HAHUH, YMEHHl U HABBIKOB,
NO3BOJISIIOIINX OLEHUTH CTeleHb TFOTOBHOCTH O0ydYaloluXcs K JajbHeiiledl npodgeccnoHaabHOM
AeATeTIbHOCTH.

BoimyckHuk, ocBoMBIIMK — mporpamMmy — OakajaBpuara, JOJDKeH o0nanaTh  CIeAYHOIIHUMHU

KOMIIETEHIUSIMH:
VK-1; YK-2; VK-3; VK-4; VK-5; VK-6; YK-7; VK-8; VK-9; VK-10; VK-1.1; VK-11; VK-1.2; YK-1.3; VK-
1.4; VK-1.5; VK-2.1; VK-2.2; VK-2.3; VK-2.4; VK-2.5; VK-2.6; VK-2.7; VK-2.8; VK-2.9; VK-3.1; VK-3.2;
VK-3.3; VK-3.4; VK-3.6;, VK-4.1; VK-4.2; YK-4.3; VK-4.4; VK-4.5; VK-4.6; YK-4.7; VK-4.8; VK-4.9;
VK-5.1; VK-5.2; VK-5.3; VK-5.4; VK-5.5; VK-5.6; VK-5.7; VK-5.8; VK-5.9; VK-6.1; VK-6.2; VK-6.3;
VK-6.4; VK-6.5; YVK-6.6;, YK-7.1; VK-7.2; VK-7.3; VK-7.4; VK-8.1; VK-8.2; VK-8.3; VK-8.4; VK-8.5;
VK-8.6;, VK-8.7; VK-8.8;, VK-8.9; VK-9.1; VK-9.2; VK-9.3; VK-10.1; YK-10.2;YVK-10.3; VK-11.1; VK-
11.2; VK-11.3; VK-2.10; YK-5.10; VK-5.11; VK-5.12; VK-5.13; VK-5.14; OIIK-1; OIIK-2; OIIK-3; OIlIK-
4; OIIK-5; OIIK-1.1; OlIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OlIK-1.7; OIIK-1.8; OIIK-1.9;
OIlIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4;, OlIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIlIK-2.9; OIIK-3.1;
OIIK-3.2; OIIK-3.3; OIIK-3.4;, OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OlIK-4.1; OIIK-4.2;
OIlIK-4.3; OIIK-4.4;, OIIK-4.5; OIIK-4.6;, OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.1; OIIK-5.2; OIIK-5.3;
OIIK-5.4; OIIK-5.5; OIIK-5.6;, OIIK-1.10; OIIK-1.11; OIIK-2.10; OIIK-2.11; OIIK-3.10; OIIK-3.11;
OIIK-3.12; OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18; OIIK-4.10; OIIK-4.11;
OIIK-4.12; OIIK-4.13; OIlIK-4.14; OIIK-4.15; OIIK-4.16; OIIK-6.1; OIIK-6.2; OIIK-6.3; 1IK-1; IIK-2;
HIK-3;1IK-4; 1IK-5; IIK-6; [IK-1.1; IIK-1.2; 1IK-1.3; [IK-2.1; [IK-2.2; [IK-2.3; IIK-3.1; TIK-3.2; IIK-3.3;
IIK-4.1; [IK-4.2; [IK-4.3; 1IK-5.1; 1IK-5.2; IIK-5.3; [IK-6.2; I[IK-6.3; VK-3.5; I[IK-6.1.

3HATh:

— TOpSAJOK OpraHM3allvy, IUIAHUPOBAHMSI U IPOBEJACHHUS Hay4YHO-HCCIIEJOBATENIbCKUX padoT ¢
HCII0JIb30BAHUEM IOCIIEIHUX HAYYHO-TEXHUYECKUX JOCTUKEHUH B IaHHOH o0acTu;

—  (pUBMKO-XMMHUYECKHME OCHOBBI CHHTE3a MAaTEpUAIOB AJIEKTPOHUKH, HAHODJIEKTPOHUKU U
(OTOHUKH, IPUMEHSITh 3TH 3HAHUS Ha IPAKTUKE;

— OCHOBHbIE TpeOOBaHUS K IPEACTABICHUIO PE3YJIbTATOB MPOBEICHHOIO HCCIEAOBAHUSA B BUJE
Hay4HOT'O OTYETa, CTaThbU WIH JOKJIAA;

yMeTh:

— CaMOCTOSITEIbHO  BBIABIATH  IEPCIEKTUBHBIC  HAMNPABICHWS  HAYYHBIX  UCCIEAOBAHUMU,
000CHOBBIBAaTh aKTYaJbHOCTb, TEOPETUYECKYIO M IPAKTUYECKYIO 3HAYUMOCTb MPOOJIEMBI, HPOBOAMUTH
JKCIIEpUMEHTAIIBHBIC UCCIEA0BAHUS, aHAIM3UPOBATh U MHTEPIIPETUPOBATH NIOJYYEHHBIE PE3YJIBTATHI;

— OCYILECTBJISATh IOMUCK, 00pabOTKYy M aHaJlIW3 HAYYHO-TEXHHYECKOW HH(OpMaluu IO TeMme
BBITNIOJIHSAEMOM pabOThI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHil;

— paboTaTh Ha COBPEMEHHBIX IpPUOOpaxX, OPraHU30BBIBATH IPOBEICHHE HKCIEPUMEHTOB H
UCHBITAHUN, TPOBOJIUTH UX 00paOOTKY U aHATU3UPOBATH PE3YJIbTATHI;

BJIA/IeTh:

— METOJOJIOTUEN U METOAUKOW MPOBEACHUS HAYYHBIX UCCIEI0BAHNI; HABBIKAMH CaMOCTOSITEIIbHOU
Hay4YHOU U HCCIIeI0BaTENIbCKON pabOThI;

— HaBbIKaMHU padOThl B KOJUIEKTHBE, IUIAHUPOBATh W OPraHU30BHIBATH KOJIJICKTUBHBIE Hay4dHbIE
HCCIIEIOBaHUS; OBJIaJIeBaTh COBPEMEHHBIMU METOJaMU MCCIIEIOBAHUS U aHAJIM3a MTOCTABJIEHHBIX IIPOOJIEM;

— CHOCOOHOCTBIO pelllaTh MOCTABJICHHBIE 33Ja4YM, MCIOJb3ysl YMEHHS U HABBIKM B OpPraHU3ALUU
Hay4YHO-MCCJIEI0BATEIbCKUX U TEXHOJIOTHUECKUX padoT.
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3 Kparkoe coaepxanue rocyiapcrBeHHoil urorosoii arrecrauuu: IloaroroBka k mpoueaype
3alMTHI M 32l TA BBINYCKHOM KBAIU(PUKALUOHHON padoThI

l'ocynapctBennast utoronasi arrectauus: [loaroToBka K mpoiienype 3auiuThl U 3allUTa BBITYCKHOM
KBaJIM(pUKAIIMOHHOM pabOThl MPOXOAUT B 8 ceMecTpe Ha 0a3e 3HAHUN, YMEHHI U HaBBIKOB, MOJYYEHHBIX
CTYyI€HTaMH IPU U3y4eHUU AUCUUIUIMH HanpasieHusd 18.03.01 Xumuuyeckasi TEXHOJOTUSA U ITPOXOKICHUS
MIPaKTHK.

l'ocynapctBennast utoronasi arrecrauus: [loaroToBka K mpoiieaype 3aliuThl U 3alIUTa BBITYCKHOM
KBATM(UKAITMOHHOW pabOTHI IPOBOIUTCS TOCYIAPCTBEHHOM dK3aMEHAITMOHHOW KOMHCCHEH.

Kontpons ypoBHS cHOPMUPOBAHHOCTH KOMIIETEHIIUNA OOydYaIOMMUXCA, NPHOOPETCHHBIX IPHU
ocBoeHun OOII, ocymiecTBisieTcs MyreM NPOBEACHUS 3aLIUThI BBIMYCKHOW KBaTU(UKAIUOHHON pabOThI
(BKP) u npucBoenus kBanupukanuu «0akagaBpm».

4 O0bem rocyaapcrBeHHoii uTorosoii arrecrauuu IloaroroBka Kk mnpoueaype 3amMTBI M
3aIIMTA BBIIYCKHOI KBAIH(UKAIMOHHOMH padoThI)

[Iporpamma oTHOCHTCA K 00si3aTeNbHOM 4YacTW yd4eOHOro maHa, K 05oky b3 «['ocymapcTBeHHas
UTOrOBasi aTTECTALUs» U pacCUMTaHa Ha COCPEIOTOUEHHOE MPOXOoKIeHue B 8 cemecTpe (4 Kypc) oOyueHus B
oobeme 216 u (6 3ET). Ilporpamma mnpenmosiaraet, 4to O0OydYarougecs HMEIOT TEOPETHYECKYI0 U
MIPaKTUYECKYIO IMOATOTOBKY B OOJACTH TEXHOJOIHS MaTepUaloB U MNPUOOPOB 3JIEKTPOHHOM TEXHUKH H
HAHOXJIEKTPOHUKH

. B 3auerHbIx B akanem.
Buner yue6HOM paboThI
eAMHUTIAX qyacax
Oo6mas Tpynoemkoctb 'MA no yueo6HOMy nmiiany 6 216
KonrTaktHas pa6ora (KP): - -
CamocrositesbHas padora (CP): 6 216
KoHnTakTHas paboTa — UTOroBas aTTeCTalUs - 0,6
Brinosinenue, Hanucanue u opopmiienne BKP 6 215,4
Buja koHTpoOJIS: 3amuTta BKP
. B 3aueTHBIX B actponom.
Buner yue6HOM paboThI
eAMHUTIAX yacax
Oo6mas tpynoemkoctb 'MA no yueo6HOMYy nmiiany 6 162
KonrTaktHas pa6ora (KP): - -
CamocrositesbHas padora (CP): 6 162
KoHnTakTHas paboTta — UTOroBas aTTeCTalUs - 0,5
Brinonnenue, Hanucanue u opopmiienne BKP 6 161,5
Buja koHTpoOJIS: 3amuTta BKP
5.6 ®akyabTaTUBBI
AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«IlepeBo HAYYHO-TEXHUYECKOI JIUTEPATYPbD)
1. Heap aucHumiIuHbl — mpuoOpeTeHrne oOyyaromumucs o0mei, KOMMYHHUKaTUBHOW U

mpodecCHOHAIBHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX HA OTHEIBHBIX JTamaxX S3bIKOBOH ITOJATOTOBKH
MO3BOJISICT ~ BBIMOJIHATH ~ Pa3IMYHBIe BUABI NMPO(PECCHOHAIBHO OPHEHTUPOBAHHOTO IEpeBOJia B
IIPOU3BOJICTBEHHON U HAYYHOU JEATEIBHOCTH.

2. B pe3yabTaTe H3y4eHHUs] TUCHUTLIMHBI 00y YAIOIIUICA TOIKEH:

Obnadams CIETYIONUMA KOMIIETEHIIUSMA U HHIUKATOPaMHU UX TOCTHKCHUS.

VK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

Buame:

— OCHOBHBIE CITOCOOBI JJOCTHKCHHSI SKBUBAIICHTHOCTH B TIEPEBOJIE;

— OCHOBHBIC ITPUEMBI TIEPEBO/IA;
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— SI3bIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMU SI3bIKA KaK CHCTEMBI;

— JIOCTaTOYHOE JJISl BBIIOJHEHUS MEPEeBOJia KOJIMUECTBO JEKCUUYECKUX €AUHMII, (pa3eoIOTU3MOB, B
TOM YHCJIE COUUAIbHBIX TEPMUHOB U JIMHIBOCTPAHOBEIUECKUX PEAIHil;

ymemn:

— IIPUMEHATh OCHOBHBIE ITPUEMBI IEPEBO/IA;

— OCYIIECTBJIATh NMHCbMEHHBIN NEpeBOJ]] C COOJIIOJEHHEM HOPM JIEKCHUECKOM SKBHBAJIEHTHOCTH,
cOOII0ICHUEM IPAMMATUYECKUX, CHHTAKCUYECKUX U CTHIIMCTUYECKHX HOPM;

— 0(hopMIIATH TEKCT IEPEBOa B KOMIIBIOTEPHOM TEKCTOBOM PEAAKTOPE;

— OCYUIECTBJISITh NEPEBOJI C COOIIOACHUEM HOPM JIEKCHUYECKON SKBUBAJIEHTHOCTH, COOJIIOJIEHUEM
IrPaMMATUYECKUX, CUHTAKCUYECKMX M CTUJIMCTHYECKUX HOPM TEKCTa IepeBojia M TEMIOpPaIbHBIX
XapaKTEPUCTHK UCXOJHOIO TEKCTa;

gnademsn.:

— METOJAMKOW MPEenepeBOJUECKOr0 aHallu3a TEKCTa, CIOCOOCTBYIOIIEH TOYHOMY BOCIPHUSTUIO
HCXOJIHOTO BBICKA3bIBAHMUS,

— METOJUKOIN MOJArOTOBKU K BBINOJHEHUIO NIEPEBOa, BKIIOYAs MOUCK MH(OPMaLUMU B CIPABOYHOMH,
CHEIHaJIbHOM JINTepaType U KOMIBbIOTEPHBIX CETSIX;

— OCHOBaMU CHCTEMbI COKpAIIEeHHON NepeBOAUECKOM 3allMCH NPU BBIIOJIHEHUHU TIEPEBO/IA;

— OCHOBHOM MHOSI3BIYHOM TEPMHHOJIOTHEN CIIELIUAIBHOCTH;

— OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI 1O CHEIUAIBHOCTH.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

Pa3znesn 1. OcHoBHbIE JieKCHYeCKHe M CTHJIMCTHYeCKHEe 3aKOHOMEPHOCTH IepeBO/ia HAY4YHO-
TeXHUYeCKOH JIUuTepaTypbl

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAYYHO-TEXHHUYECKOro nepeBoja. CMBICIOBON aHaIU3 HaydyHO-
TEXHUYECKOT0 TeKCTa U ero cermeHTauus. CTUIMCTUYECKHE OCOOEHHOCTH HAyYHO-TEXHUYECKUX TEKCTOB.
[Ipeonosienue TPyaHOCTEW, CBA3aHHBIX C PACXOXKJIEHHUEM CHHTAKCHUECKUX CTPYKTYP HMHOCTPAHHOTO U
PYCCKOTO TEXHUUYECKUX TEKCTOB.

1.2 CpaBHeHue MopsiiKa CJIOB B AaHIVIMMCKOM W pPYCCKOM mpeuiokeHusx. IlepeBon cios,
yCTaHOBJIeHHE 3HadeHus cioBa. [lepeBoa cBOOOAHBIX M (pazeosormyeckux cioBocoueranuil. IlepeBon
3aroJI0BKOB TEKCTOB M CTATEU

1.3 Coxkpamienusi. Oco6eHHOCTH UX nepeBoja. PasBuTue HaBBIKOB IEPEBOIA HAa MPUMEPE TEKCTOB 110
TeMe «Xumuueckas gadoparopusk» «M3mepeHuss B XUMHUI».

1.4. Jlexcuueckue TpaHchopMaluyd TMPU TEPEBOJE TEKCTOB MO TEMAaTUKE XUMHUHM U XUMHUYECKOU
TEXHOJIOTUHU.

Pa3nes 2. OcHOBHBIe TpaMMaTHYeCKHe 0CO0EHHOCTH NepeBo/ia.

2.1. Ocobennoctu mepeBoja npemioxkeHuit Bo Bpemenax Indefinite, Continuous., Perfect, Perfect
Continuous Ha npumepe nepeBoja TEKCTOB N0 TeMAaTUKE XUMHUYECKOW TexHosioruu IlepeBoa nmpuaaTouHbix
MIPEIIOKEHUM.

2.2. Merozsl 1 NMpUEMBI IEPEBOIA CTPANATENIBHOTO 3aJ0Ta Ha IPUMEpE NEPEBOAA TEKCTOB IO TEME
"Texnosioruu Oymymiero".

2.3. Tunbl yCIOBHBIX NPEAJIOKEHUN, IIpaBUJia U OCOOEHHOCTH MX mepeBoja. IIpakTuka mepeBona
YCIOBHBIX MPEIIOKEHUH Ha NIpUMepax TEKCTOB IO pPA3IMYHBIM pasjielaM XUMHU U XUMHUYECKOM
TEXHOJIOTUHU.

2.4. MopanbHble Triaroibl U OCOOEHHOCTH HMX II€peBOJAa Ha INpUMEpe IepeBoja TEKCTOB
«Texnonorusy, «IpombinuieHHOE 000pYI0BaHUE

Pa3nes 3. OcoGeHHoCTH NepeBoa NMpelIoKeHUH ¢ HeJIMYHBIMU (popMaMH ri1arosa

3.1 Undunutus (Heonpenenennas Gopma rinarona). Poas nHGUHUTHBA B IPEUIOKEHUN U BaPUAHTHI
IepeBoJia Ha pycCKui A3bIK. [Ipudactus u repynauii. BapuaHnTtel nepeBoia Ha pyCCKUM S3BIK.

3.2 Vudunutuabie 0060poThl. O60poT pomosiHeHHE ¢ UHOUHUTHBOM. OOOPOT mojiexaliee C
uH(puHUTHBOM. Pa3nnuHble BapuaHThl IEpeBOA.

3.3 IlepeBon mpu4acTHBIX 000POTOB. AOCONIOTHBIA NMPUYACTHBIM OOOPOT M BapHAaHTHI MEPEBOJA.
Pa3BuTHe HaBBIKOB IepeBoJia B chepe XUMHUU U XUMHUECKON TEXHOJIOTHH.

Paznen 4. OcobenHocTH pepepaTHBHOIO NEepeBoOIa

4.1. AnropuT™M MpEaNepeBOAUYECKOM palbOThl C HAYYHO-TEXHHYECKUM TEKCTOM TI0 XHUMHUKO-
TEXHOJIOTUYECKOUN TeMaTHKe.
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4.2. AnropuTM cocTaBieHHs pedepara Mo XMMHUKO-TEXHOJIOTHIECKON TeMaTHUKe (aHHOTAIUN)
4.3. Anroput™ paboThI 10 pedepaTUBHOMY MEPEBOY M0 XMMHUKO-TEXHOJIOTHIECKON TEMATHKE.
4. O0beM yueOHOMH TUCUUTLTHHBI

Cemectp
Bcero
Bu yueGHO# paGoTsI 5 cemecTp 6 cemecTp
3E Axan. 4. 3E Alflaﬂ' 3E Alflaﬂ'

OO6mmast TpyI0€MKOCTh TUCITUTUTHHBI 4,0 144,0 2,0 72,0 2,0 72,0
Konraxruas padora - 1,8 64,4 09 | 320 | 09 | 320
ay/IMTOPHBIE 3aHATHUS:
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHas paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KoHTakTHas caMOCTOsITeIIbHAS 0.4 0.2 0.2
paborta
C 2,2 1,1 1,1

aMOCTOSITEIPHOE U3yUCHHE 79.6 398 398
pa3IeiioB TUCIUILTAHBI
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auyer 3auyer

Cemectp
Bcero
Bu yueGHO# paGoTsI 5 cemecTp 6 cemecTp
3E Actp.u. | 3E A‘;Tp' 3E A‘;Tp'

OO6mast TpyI0€MKOCTh TUCIUTUTHHBI 4 108 2 54,0 2 54
KonrakTHas pabdora — 1.8 48,3 0,9 24 0,9 24
ay/IMTOPHBIE 3aHATHS:
[Ipaktuueckue 3ausarus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KoHTakTHas caMOCTOsITeIIbHAS 0.3 0.15 0.15
paborta
C 2,2 1,1 1,1

aMOCTOSITEIPHOE U3yUCHHE 507 29.85 29.85
pa3IeiioB TUCIUILTAHBI
Buabl koHTpOJIA:
Buo xonmponn uz YII 3auer 3auer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«['paxknanckasi 3alUTA B YPe3BbIYAMHBIX CUTYAUSAX»

VYueOnas nucuumuimHa "I'pakgaHckas 3alidTa B 4YpE3BbIUANMHBIX CUTyalUMsX" YUTAeTCsd B paMKax
¢dakynbTaTuBa B 1 1K BO 2 ceMecTpax U 3aKaHUYMBAETCS 3aYETOM.

1. deab AUCHUIIMHBI -- ITOATOTOBUTH CTYJIEHTAa K OCMBICICHHBIM MPAKTUYECKUM JECHCTBUSAM IIO
o0OecrieyeHHnI0 cBoed 0e30MacHOCTH W 3alllUThl B YCJIOBHUSX BO3HUKHOBEHHUS Upe3BbIUYAalHON cUTyaluu
IIPUPOTHOTO, TEXHONEHHOTO M BOEHHOI'0 XapaKTepa.

OcHOBHOM 3ajayeil TUCHUIUIMHBI ABseTCS (HOPMUPOBAHHE YMEHUN M HABBIKOB, MO3BOJIAIOLIUX Ha
OCHOBE M3y4YEHHUS OINACHbIX M MOpaXaroumx (aKTOpPOB Ype3BbIYAMHBIX CUTyalluil MPUPOJHOTO,
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TEXHOTE€HHOI'0 M BOGHHOI'O XapakTepa, IPYruX OMAcHOCTEH YMEJIO pelaTh BOIIPOCHI CBOEH 0€3011acHOCTH ¢
HCI0JIb30BAHUEM CPEJICTB CUCTEMBI T'PAKIaHCKOH 3aIUTHI.

2. B pe3yabTaTe 0CBOCHMS JMCHUILIMHBI CTYAEHT J0JI/KEeH:
Obaaoams cneayoluMy KOMIETEHIMSIMA U UHAMKAaTopamMu ux poctwxkenus: VK-8.1, VK-8.2, VK-
8.5, VK-8.7.
3uamo:
- XapaKTEepUCTUKH MPHUPOJHBIX O€ACTBHI, TEXHOTEHHBIX aBapuil M  KaracTpod Ha pagualllOHHO,
XUMUYECKU U OMOJIOTMYECKH OTIACHBIX 00BEKTaX, MOpaKaroImue PakToOpsl IPYTHX OMACHOCTEH;
- OCHOBBI BO3JICHICTBUS ONACHBIX (DAKTOPOB YpE3BBIYANHBIX CUTYallMi HA YeJOBEKa U MPUPOJHYIO Cpeay,
JOIYCTUMBbIE TIPEJEIIbHbIE KPUTEPUU HETATUBHOTO BO3/IEHCTBUS;
- Mepbl 0€30IIaCHOro MOBEAEHHUS IpH NpeOblBaHUM B paiioHax (30HaX) MOXKApOB, PaTAUOAKTUBHOIO,
XUMHYECKOTO U OMOJIOTrMYECKOT0 3arpsi3HEHMS;
- crnocoObl M CPEACTBA 3alUThl YEJIOBEKA OT BO3JEHCTBUS MOpa)kalolMX (PaKTOpPOB 4Ype3BbIYAMHBIX
CUTYyallMil IPUPOJTHOTO, TEXHOT'€HHOT'O U BOEGHHOT'O XapakTepa.
Ymemu:
- HUCIOJIb30BaTh CpEACTBA 3aIUThl OPraHOB JbIXaHUS U KOXKH, MEAUIMHCKHE A CaMO3alUThl U
OKa3aHHUs IOMOUIH JPYTUM JIIOJISIM;
- IPUMEHATH NIEPBUYHBIE CPEJCTBA MOKAPOTYIICHUS IS JIOKAJIU3alUU U TYIIEHUS M0’Kapa, BOZHUKILErO
B ayauTopuu (1abopaTopun);
- OKa3bIBaTh ce0Oe M JAPYruM MOCTPaJaBIIUM MEAULMHCKYIO TOMOIb C UCHOJb30BaHUEM TaOEIbHBIX U
MOAPYYHBIX MEIULIUHCKUX CPECTB.
Braoemy:
- npuéMaMHM TPOBEICHMSI YAaCTUYHONW CaHUTAapHOM OOpabOTKM Mpu BBIXOJE U3 palloHa (30HBI)
PaZAMo0aKTUBHOIO, XUMUYECKOTO U OMOJOTUYECKOTO 3arpsi3HEHNUs (3apakeHus);
-- croco0amMu U TEXHOJIOTUSIMU 3aIIUThI B UpE3BbIYAHHBIX CUTYAIUX.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.
Pazoen 1. Onacnocmu npupoonoeco xapakmepa.
Cruxuiinble O€JCTBUS, SIBICHUS IPUPO/IbI Pa3pYLIUTENbHON CUJIbI - 3EMJIETPSACEHUS, HABOIHEHUS, CEIeBbIE
MIOTOKH, OTOJI3HHU, CHEXKHBIE 3aHOCHI, U3BEPKEHHUE BYJIKAHOB, 00BAJIbI, 3aCyXH, yparaHbl, Oypu, IOKaphl.
Paszoen 2. Onacnocmu mexnozennozo xapaxkmepa.
ABapuu 1 katacTpodsl Ha paJiMalliOHHO OMACHOM OOBEKTE, XUMUYECKH OMACHOM OOBEKTE, OMOJIOTHYECKU
OMacHOM OO0BEKTe, Ha TpaHCHOpTEe (KEJIE3HOJOPOKHOM, AaBTOMOOWIIBHOM, PEYHOM, aBHAIIMOHHOM); Ha
TUIPOCOOPYKEHUSAX; HA KOMMYHAJIbHBIX CUCTEMAaX KU3HE0OeCIeueHN .
Paszoen 3. Onacnocmu 6oennozo xapaxmepa.
[IpumeHeHre OpyXusi MaccOBOI0 MOPaXEeHWs (SAEPHOT0, XUMHMUYECKOTO, OHOJIOTHUYECKOT0), OOBIYHBIX
CPEICTB C 3a)KUTaTEIbHbIM HANOJIHEHUEM, HOBBIX BUJOB OpPYXHS. 30HBI 3apa)KEHUSI OT CPEJICTB MOPaKEHUS
U UX BO3JICHCTBUE HA HACETICHUE U OKPYXKAIOIYIO IPUPOJIHYIO CPELY.
Pa3zoen 4. Ilosxcapuas 6ezonacnocme.
[Toxapnas omacHocTb. [loxapHas oxpana. Kinaccudukarus moxapoB 1moxapoB B 3JJaHUAX U TTOMEIICHUSX.
Craguu pa3BuTus noxapos. Jlokanuzauusa U TyuieHUe mokapo. [lepBuuHbIE cpencTBa MOKAPOTYLIECHUS
(ornerymurenu OIT -8, OVY-2, OBII-5, BHyTpeHHHI OKapHbBIN BOJAOIPOBOM) U MpaBuiIa MOJIb30BAHUS UMH.
ABTOMATHYECKHE CUCTEMBbI MOXKAPOTYIIEHUS] — NMPUHKJIEPHbIE U JpeHuepHble. OrHeTymamue BelecTBa —
BO/JIa, [I€HbI, HErOPIOYKE ra3bl U pa30aBUTENH, TOPOLIKOBBIE COCTABbI, FAJOr€H3aMEIICHHbIE YTIIEBOA0PO/IbI.
Pazoen 5. Komnnexc meponpusmuii 2paxcoOanckol 3auumul HaceaeHus.
- Ornogsemenne u wuHpopmMupoBaHue HaceraeHuss 00 omacHocTu. [IpuHSATHE HAcelIeHHWEM CHUTHAJIOB
onopemeHus: («Baumanue Bcem!», «Bosnmymnas TpeBora», «PamuanvoHHas OMacHOCTHY, «XUMHYECKas
TpeBoray, «OTO0N OMacHOCTH») M MOPSAIOK JACUCTBHUS MO HUM. DBaKyallds HACEJIEHUs U3 30HBI OMACHOCTH.
CriocoObl 3BaKkyaluu OKCTpEHHasl BaKyallisl CTYJEHTOB U3 ayAUTOPUU IIPU BOSHUKHOBEHHUHU MOXKapa.
- CpencrtBa MHANMBUYyaTbHOU 3anuThl opraHoB aeixanus (I'TI-7, I'TI-9, P-2, V-2K, PITA-1, PIII'-67M, PVY-
60M, «Denuxcy, I'’I3K, AT, AI1I-3, TI3Y-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K) uenoseka.
MenuuuHcKHe CpeicTBA 3allUTHI .
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- CpencrBa KOJUIEKTUBHOM  3alllUThl  HACEJIECHMS.

yoexuIa.
Pazoen 6. Oxazanue nepsou nomowu.

Hasznauenwue,

3allUTHBIE CBOWCTBA  YOCXKHIII.
[IpotuBopanuannonnsie ykpoitus ([IPY, mom3emHbie memexomaHbie NEpexoibl, 3ariiyOJIeHHbIE CTAaHIIMH
METPOTIOJIUTEHA), MPOCTEHIINE YKPBITUSA (TpaHIIEH, OKOIbI, NEPEeKphIThie mmienu). llpaBuna 3aHsATHS

Oxka3zaHue nepBoi NMOMOIIM NP OXKOTaX, PaHEHUAX, 3apaxeHusX. [IpoBegeHHe YACTUYHOW CaHUTApHOU
00pabOTKM KOXHBIX TOKPOBOB UE€JIOBEKa IPU BBIXOJAE M3 30H paJUOAaKTUBHOIO, XHMHMUYECKOTO U

OMOJIOTHYECKOTO 3apakeHus (3arpsI3HEHHUSI ), U3 30H TOXKaPOB.

Pazoen 7. Jlukeuoayus nocieocmauii upe3eoluatino CUmyayuu.
ABapuiiHo-criacaTenbHble paboThl. DKCTpeHHasl dBaKyalus W3 ayauTopuu (J1abopaTOpuH) B YCIOBHUSAX
[0’Kapa, paJuallMOHHOIO, XMMHUYECKOI0, OMOJIOTMYECKOTO 3arpsi3HEHHUS] TEPPUTOPUU C HCHOJIb30BAaHUEM
npocreimux cpenacts 3amuthl («Denukey, I'/[3K, npotusoraza I'T1-7 ¢ AIII'-3).

4. O0beM yueOHOH TUCHMILTHHBI

Bua yueOHo# padoThbl

O0BneM TUCHUIIINHBI

3E AKajgeM.4 | ACTPOH.4
O01mas TpyA10eMKOCTb JUCUMIIJIMHbI 1 36 27
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,44 16 12
Jlexinm 0,44 16 12
[IpakTHueckue 3aHATHS - - -
JlaGoparopubie pabOThI - - -
CamocrosiTeJibHAs padoTa 0,56 20 15
CaMOCTOSATETbHOE U3YUYCHUE PA3/ICTIOB JUCITUTIINHBI 19,8 14,85

0,56
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
Buja uTOroBOro KOHTpoJIs: 3a4yer
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6. TPEBOBAHMUSA K YCJIOBUAM PEAJIMZAIINU TPOT'PAMMbI BAKAJIABPUATA

6.1 O6mecucremusnie TpedoBanus k peanusanun QOOII 6akanaBpuara

YHHUBEpPCHUTET pacrojiaraeT Ha MpaBe COOCTBEHHOCTH HJIM MHOM 3aKOHHOM OCHOBAHHW MaTepHAIIbHO-
TEXHUYECKUM oOecriedeHrneM oO0pa30BaTeNbHON AESITeNbHOCTH (MOMEUIEHUSIMU U OO0OpYJOBaHUEM) JUIS
peanmzauuu OOII GakanaBpuara.

Kaxnpiii oOywaromuiics B T€YeHHE BCEro nepuojaa oOydeHHsl 00ecredrBaeTCsl MHAWBHIyaIbHbIM
HEOTPaHUYECHHBIM JIOCTYIIOM K OJIJIEKTPOHHOW HH(OPMAIMOHHO-00pa30BaTEIbHONW Cpele YHHBEPCHTETA.
OnekTpoHHass  WHGOPMAIMOHHO-OOpa3oBaTeNbHAsl  cpeda  OOecredyrBaeT  BO3MOXKHOCTH  JOCTYIa
oOyuarouierocs u3 Jito0O TOYKH, B KOTOPOM UMeeTCs AOCTYI K MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM
cetu «IHTEpHET», KaK Ha TEPPUTOPUN YHHBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHPOPMAITMOHHO-00pa3oBaTeIbHAs Cpe/la YHUBEPCUTETA 00ECIICUNBACT:

— JOCTYIl K y4yeOHBbIM IIaHaM, pabo4yuM MporpaMMaM TUCLHUIUIMH (MOJIYNel), MpakTHK, 3JIEKTPOHHBIM
y4eOHBIM H3JaHHUSAM H DJCKTPOHHBIM O00pa3oBaTElIbHBIM pecypcaM, YKa3aHHBIM B pabO4yMX IMporpammax
TUCLUMIUINH (MOJYJEN), IPAKTHK;

— (popMupoBaHUE IEKTPOHHOTO MOPTPOINO 0OYJAIOMIETOCS, B TOM YHCIIE COXPAHEHHE €ro padoT U OIEHOK
3a 3TH paboThI;

— (ukcanuio xoja 00pa3oBaTeIbHOrO MpoLEecca, Pe3yabTaTOB MPOMEKYTOUHON aTTECTallul U Pe3ysbTaToOB
ocBoenust OOII OakanaBpuara,

— TpOBEJCHHWE YYEOHBIX 3aHSATHH, NPOIEHYp OICHKH pPE3yJIbTaTOB OOYYCHHs, pealn3anus KOTOPBIX
MPEyCMOTPEHA C IPUMEHEHUEM AJIEKTPOHHOTO 00yUYCHHUS, JUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH;
— B3aWMOJICHCTBHE MEXIY y4acCTHHKaMH 00pa30BaTENLHOTO TPOIEcca, B TOM YHCIE CHHXPOHHOE M (HJIH)
ACHHXPOHHOE B3aMMOJICHUCTBUS TIOCPEACTBOM ceTu «HTepHEeT.

OyHKIIMOHUPOBAHUE DJICKTPOHHON HH(POPMAIMOHHO-00pa30BaTEIFHON Cpeapl  00ecreunBacTCs
COOTBETCTBYIOIIUMH CPEICTBAMH HWH(OPMAIIHOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTHHA W KBaIM(UKAIIUEH
pabOTHHKOB, €€  HUCHONB3YIOIHMX W  [oJAepKUBaOmMX.  DYHKIMOHUPOBAHUE  DIEKTPOHHOUH
MH(POPMAITMOHHO-00Pa30BaATEIBLHOM CPEIbl COOTBETCTBYET 3aKOHOATENLCTBY Poccuiickoit deneparumu.

6.2 TpeGoBaHusl K MATEPHATILHO-TEXHUYECKOMY 00ecnevYeHU o

MarepuanbHo-TexHUYecKasi 0a3a yHUBEPCUTETa COOTBETCTBYET JIEUCTBYIOIIMM IPOTHUBOINOKAPHBIM
IpaBWJIaM U HOpMaM M OOECIeunBaeT MPOBEIEHUE BCEX BUJOB JUCUUIUIMHAPHOW U MEXIUCLMILIMHAPHON
MOATOTOBKH, TPAKTUYECKOM M HAy4YHO-HCCIEI0BATENbCKOM paboThl 00ydaromuxcs, MpelyCMOTPEHHBIX
y4€OHBIM IJIAHOM.

[lepeueHp MaTepHalbHO-TEXHUUYECKOTO 00€CIIEYeHHsI BKIIIOYAET: JIEKIIMOHHbIE y4eOHble ayqUTOPUU
(06opynoBaHHbIE BUJICOTIPOEKIIUOHHBIM o0opynoBaHuEM JUISt Mpe3eHTalHH, CpeaCcTBaMu
3BYKOBOCIIPDOM3BE/IECHUS, IKPAHOM, M HMEIOIIKME BbIX0JA B VIHTEpHET), MOMEUIeHHs JUIsl MpPOBEIEHUs
CEMUHAPCKUX U NPAKTHUECKUX 3aHATHI (000pyAoBaHHbIE yueOHOW MeOenbio), OMOIMOTEKY (MMEIOIIYIO
pabourie KOMIBIOTEpHbIE MecTa Juisl OOyJarouuxcs [0 Iporpamme OakanaBpuaTa, OCHAIICHHbIE
KOMIIBIOTEPAaMHU C JIOCTYIIOM K 0a3aM JaHHbIX M BBIXOJOM B VIHTepHeT), mabopaTopuu, OCHAIICHHbIE
COBPEMEHHBIM 000pPYIOBaHUEM JJIsl BBIIIOJIHEHUS] HAYYHO-HMCCIIEI0BATEIbCKOM pPAaOOTHI, KOMIIBIOTEPHBIE
kiaccel. Ilpu ncnosib30BaHNM 3JIEKTPOHHBIX M3/IaHUI YHUBEPCUTET 00ECIEUNBACT KaXI0ro 00ydaromerocs
BO BpeMsl CaMOCTOSITEJIbHOM MOJArOTOBKM paboOuyMM MECTOM B KOMIIBIOTEPHOM KJIacCce€ C BBIXOJOM B
WHTepHeT B COOTBETCTBUU C TPYJOEMKOCTbIO U3y4aEMBbIX JUCLUUIUIMH.

[lomemienus npeacTaBISIIOT cOOOW y4deOHblEe ayAUTOPUM [UIsl IMPOBEJIEHUS Y4eOHBIX 3aHSATHUH,
MPEeIyCMOTPEHHBIX IporpamMmol OakanaBpuaTa, OCHAIIEHHbIE OO0OpPYJOBaHHEM M TEXHUYECKUMU
cpeacTBaMu 0Oy4eHHsl, COCTaB KOTOPBIX OIpeAeseTcs] B paboyuX MporpaMMax AUCHUILIHH (Mo1yelt).

MarepuanbHo-Texuuueckoe odecrieuenue OOII OakanaBpuara BKIIIOYAET:
6.2.1 QOobopyoosanue, HeodxX00uMoe 6 0OPA306aMeENbHOM RPOYECCE
Obopydosanue Onsi NONYYeHUs MOHOKPUCMANIUYECKUX, HOTUKPUCATNTUYECKUX, CMEKISAHHbLX,
Kepamuieckux Mamepuanos u moHKONJIEeHOYHbIX CMPYKMYP:
BricokoTeMnepaTypHble Meud MIAXTHOTO U IMJIMHAPUYECKOTO (OAHO30HHBIE U JIBYX30HHBIE) THUIIOB,
OCHAILEHHBbIE MIPOrPaMMHUPYEMBIMH  CHUCTEMaMH  aBTOMAaTHYECKOIO  PEryJIMpOBaHUS  TeMIEepaTypbl
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«Tepmonat-14» u «Tepmonar-16»;

YcTaHOBKM JAJi1  BbIpAlIMBaHUs MOHOKpUCTaIoB MeroaoM Yoxpansckoro (MKAH), meronom
bpumxmena (Penmer-2) MmonepHU3UpOBaHHBIC , TTO3BOJISIONIUM KOHTPOJIUPOBATH Mapo-Ta30Byl0 aTtMmochepy
B POCTOBOM Kamepe;

VY CcTaHOBKM BaKyyMHO-TEPMUYECKOTO HAIbUIEHUS (PE3UCTUBHBIN HarpeB, MarHeTpOHHOE PaclblICHUE),
MOJIEpHU3UPOBAHHbIE JUI1 HANbUIEHWS MHOTOCJIOMHBIX HAHOPAa3MEpPHBIX CTPYKTYp Ha OCHOBE
HEOPraHMYECKUX U OPraHUYeCKUX MOJTYIPOBOJIHUKOBBIX U JIIOMUHECIIEHLITHBIX MaTepUaoB.

Kommnekc oO6opynoBaHusi Il TNPUTOTOBJICHHUS M KOMIIAKTUPOBAHUS IIUXTHI: 3JIEKTPOHHBIE
AHAJIMTUYECKUE BECHI, TUIPABIUYECKUHN Mpecc ¢ ycunueMm Ao 50 T., HeoOXoauMas XuUMUYecKas MOocyza,
MeJbHUIIA IapoBas J1adopaTopHas, a TAKKE IUIATUHOBBIE TUTIIH.

BoiTskHble 1IKagbl, BEChl TEXHUYECKHME M AHATUTHYECKUE, CYIIWIbHbIE IIKa(bl, YIbTPa3BYKOBBIE
BaHHBI, YCTAHOBKH ISl PE€3KH, HUTM(POBKHU U MOJTUPOBKU KPUCTAIUIOB U CTEKOJI.

ObopyoosaHue 051 AHAIU3A NPUMECHO20 COCMABA MAMEPUATLOS.

Macc-cnexkrpomerp ¢ MHAYKTUBHO cBszaHHOM 1uiazmoit NexION 300D (Perkin Elmer) ¢ cucremamu
BBICOKOUHCTOTO BCKPBITHS MPOO € MOMOIIbI0 MUKPOBOJIHOBOTO ¥ TEPMUYECKOIO aBTOKJIABUPOBAHUSI.

BTopuuHO-HOHHBIH  Macc-CHEKTPOMETP C  BPEMS-IIPOJIETHBIM  Macc-aHanu3zaropoM  MiniSIMS
(MILLBROOK Ltd.)

Obopyoosarue 0151 NPoBedeHUsi CHEKMPANbHBIX UCCTe008AHUIL:

Crnexrpodoromerp UNICO 2800 (190-1100 uMm);

HNK-®ypre cnexkrpomerp Tensor-27 (Bruker GmbH).

Crnexrpodoromerpudeckuii komrmuiekc Ocean Optics, B cocTtaBe 2 cneKTpodOTOMETPOB BHUIUMOTO
Uamna3oHa, paMaHoBCKOoTo crnekrpomerpa (200-2000 cm-1) ¢ Bo3Oyx)maromuM u3JIydeHHeM 785 HM,
cuektpomerpa OmwkHero MK nuanazona NIR Quest (700-1750 HM), ¢ uHTerpupyroummu chepamu u
ONTOBOJIOKOHHBIMU ~ COEIUHUTEIIbHBIMU  KaOENIsiMU, CBETOJUOJHBIMM U  JIa3€pHBIMM  HMCTOYHUKAMHU
BO30YX/IeHHs B quamnazone 257- 978 Hm.

Kommnekc oOopynoBaHus Uisi MPOBEACHMSI HCCIEAOBAHUN  CHEKTPAJIbHO-TIOMUHECHEHTHBIX
xapaktepuctuk  Fluorolog FL-22 (Horiba Jobin Yvon) ¢ cucremoii aHamv3a KWHETHKH 3aTyXaHHs
JIFOMUHECUEHIIUN

ObopynoBaHue Ui UCCIeA0BaHU 00pa30B METOIaMU CKaHUPYIOIIEN 3JIEKTPOHHON MUKPOCKOIIUHU U
peHTreHocnexkTpaibHoro mukpoanainusa — VEGA-3 LUMO (Tesla Inc.) u INCA Energy 3-D MAX (Oxford
Instruments).

O6opynoBanue i UCCaeAOBaHUs 00pa3IOB METOIaMU ONITHYECKON MUKpockonuu Stereo Discovery
V.12 (Carl Zeiss), onruyeckue Mukpockomnsl: nossgpusanuonusie (MWH-8, TIlomam P-111),
Metamorpadudeckue, nuarepdepenunonnsiii MUN-4, nonspuckon [IKC-500, ctonmuku @egoposa, CTOIUKH
JlonouHukoBa; peppakTOMETPHI JKUJIKOCTHBIE U T€0JIOTUYECKUE, HAOOPbl HMMEPCUOHHBIX KUIAKOCTEH.

O6opynoBaHue AJisi UCCIEI0BaHUS 00pa3lioB PEHTIeHOAU(PPAKIMOHHBIMU METOIaMU — JU(PPAKTOMETP
Equinox 2000 (Inel Corp.).

Obopydosanue Ons1  UCCIE008AHUS MEXAHUYECKUX, DJeKMPUYEeCKUX U MASHUMHbLIX —CBOUCME
Mamepuanos:

Hunatomerp boTBuHKMHBaA (KBapleBblil), MukporBepaomep [IMT-3, ¢epporpad, xapakrepeorpad,
U3MepUTENbHOE 000pYJOBaHHE Ui OLIEHKH JIEKTPO(U3NUECKUX XapaKTEPUCTUK MaTepHalloB, TEPAOMMETP
(E6-13), usmepurens L, C, R nudposoit E7-12.

6.2.2 Yueono-naznaounvie nocoous:

KoMmekTsl 1u1akatoB K JIEKIIMOHHBIM Kypcam; HaOopbl 00pa3lloB MOHOKPHUCTAIUIOB, JIa3€pHBIX
MaTepHUajIoB, MOJYIPOBOJHUKOB, MHUHEpAIOB; IUIAKaThl THUIOBBIX 4epTeked 000pymoBaHUA. AJIbOOMBI
PEHTT€HOTpaMM HEOPraHMYEeCKMX MaTepHalioB, [EpUBATOIpaMM CHCTEM C O0Opa30BaHUEM TBEPAbIX
pacTBOpPOB, KPUBBIX M3MEHEHMsI MAacChl NPU HAarpeBaHUU CHUCTEM C Pa3JIOKEHUEM KpPUCTALUIOTHUAPATOB U
CJIOKHBIX COCIMHEHHUN.

6.2.3 Komnviomepvi,  un@opmayuoHHO-meneKOMMYHUKAUUOHHbIE  CemU,  ANNApamHo-
npozpammuble U AyOUOBU3YATbHbBLE CPEOCMEa:

[lepcoHanbHble KOMIBIOTEPHI, YKOMILIEKTOBaHHbIE npourpsiBarensiMu CD u DVD, npuntepamu u
MPOrpaMMHBIMU  CPEACTBAMM, IPOEKTOPBI, SKPaHbl; AayAUTOPHUH CO CTAlMOHAPHBIMU KOMILIEKCAMU
oToOpaxeHus: uHGopmanmu; LudpoBas Kamepa K ONTHUYECKOMY MHUKpOCKoIly; LudpoBoil (oToanmnapar;
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KOINMPOBAJIGHBIA ammapaT; oOopyloBaHUE [UIsl MPOBEACHUS DJIEKTPOHHOTO OOydYeHHUs U peanu3aluu
JUCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH, JIOKaIbHAs CETh C BBIXOJIOM B MIHTEpHET.

6.2.4 Ileuammnbvie u 31eKmpoHHbIE 00PA306AMENILHBIE U UHPOPMAUUOHHDLE PecypChl:

NupopmaniioHHO-METOIMYECKHE MaTepuaibl: ydyeOHble MOCOOMS MO JUCIUIUIMHAM BapHaTUBHOMN
4acTU MPOTPaMMbl; METOJAMYECKHUE PEKOMEHJALMU K MPAKTUYECKUM 3aHATHUSIM; Ppa3JaTOUHbIN MaTepuan K
JEKUMOHHBIM KypcaM; OJJIEKTPOHHbIE Yy4eOHble MW3JaHUs, JIJIEKTPOHHbIE 00pa30BaTENIbHBIE PECYPCHI:
KadenpanbHble OMOIUOTEKU 3JIEKTPOHHBIX M3AAHUN MO AMCLUMILIMHAM BApUATUBHOM YacTH; AJIEKTPOHHbIE
Mpe3eHTallMl K pa3jieiaM JIEKIIMOHHBIX KYypCcOB; y4eOHO-METOIUYECKHe pPa3paboTKu Kadeapbl B
JJIEKTPOHHOM BHUJE; Yy4deOHble (QUIBMBI K pas3fejaM IUCUUIUIMH, COOPHUKM TEXHOJOTHMYECKHUX CXEM,
OyKJIeThl M KaTajoru oO0OpyJOBaHHs; CIPaBOYHbIE MaTepuUajbl B IEYATHOM M 3JIEKTPOHHOM BHJE IIO
CTPOEHHUIO U CBOMCTBAM HEOPraHMYECKHX BELIECTB; 3JIEKTPOHHAs KapTOTE€Ka I0 PEHTreHOo(a30BOMY
aHaJIM3y; 3JIEKTPOHHAs KapTOTeKa MO ()a30BbIM JAUarpaMMaM COCTOSHUS COSIUHEHUH.

[Tomemienus Uisi caMOCTOSITENILHOM pabOThl 00YYaIOIIMXCS OCHAIIEHbI KOMIIBIOTEPHON TEXHUKOW ¢
BO3MOXHOCTBIO TOJKIIOYeHHs] K cetu «lHTepHer» u obOecrneueHbl JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHUBEPCUTETA.

VYHuBepcurer  obecrieueH  HEOOXOIUMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO UM CBOOOJIHO
pacnpoCTpaHsIeMOro MPOrpaMMHOI0 00ECTICUCHUS], 8 MOM YUCIe OMeYeCHEeHH020 NPOU3800cmea (COCTaB
ompejensercs B paboyux MporpamMmax JAUCUUIUIMH (Moayliel) u noonexcum O0OHOG/IEHUI) npu
HeoOXxooumocmu).

[Ipu wucnonb3oBaHMM B 00pa30BaTEIBHOM IPOIIECCE IEYATHBIX U3JAHUI, B YHHUBEPCUTETE
chopMupoBaH OUONIMOTEUHBIN (OHJ, YKOMIUIEKTOBAaHHBIM MEYaTHBIMU U3JIAHUSIMU U3 pacuyeTra HE MEHee
0,25 sk3emIuIsipa KaxJ0ro U3 MU3JaHUM, YKa3aHHBIX B paboyux mOporpaMMax JIUCHUIUIMH (Mojysen),
IporpaMMax IpakTUK, Ha OJHOro oOyyaromierocs M3 4YUCla JIML, OJHOBPEMEHHO OCBaMBAIOLINX
COOTBETCTBYIOILYIO JUCHUIUIMHY (MOJIYJb), MIPOXOJIAIINX COOTBETCTBYIOIIYIO IPAKTHKY.

OO6yuaromumcsi obecrieueH A0CTyn (YOJICHHBIM TTOCTYI), 6 MOM 4Yucie 6 cayuae NpUMeHeHUs
INEKMPOHHO20 00YYeHUA, OUCMAHUUOHHBIX O00pA308AMENbHBIX MEXHOI02Ull, K COBPEMEHHBIM
npodeccuoHabHBIM 0a3aM JaHHBIX M HMHQOPMALIMOHHBIM CIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompejensercs B paboyux MporpaMMax AUCHUIUIMH (MOAYNEW) U MOAJEKHUT OOHOBIEHHIO (Tpu
HEOOXOUMOCTH).

OOyuvaromyecs U3 4YHcla HMHBAJIWIOB U JIML C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbS
oOecrieunBarOTCsl IMEYaTHBIMM U (WJIM) 3JEKTPOHHBIMU OO0pa3oBaTeIbHBIMU pecypcaMu B (opMax,
a/IalITUPOBAHHBIX K OTPaHUYCHUSIM UX 370POBbSI.

Jlist peasi3aniui OCHOBHOM 00pa3oBaTeNIbHON MPOTPAaMMBbI IMOJATOTOBKH OaKaIaBpPOB HCIIOJIB3YIOTCS
¢doHabl y4eOHOM, y4yeOHO-METOIUYECKOW, HAY4YHOMH, MEPHOJUYECKON HaydHO-TEXHHYECKOW JUTEepaTypbl
Nudopmanmonno-o6ubdauoreunoro nentpa (UbL]) PXTY um. [I.1. MenneneeBa u kadenp, yq4acTBYIOIIUX B
peayin3aluy NporpaMMmal.

Nndopmanronno-6ubnuoreunsiii  uentp PXTY wum. . WM. MengeneeBa obecrnieunBaer
MH(OPMALMOHHYIO MOAJIEPHKKY peanzanuu IPOrPaMMBl, COJIEHCTBYET MOATOTOBKE
BBICOKOKBaJIM(PUIIMPOBAHHBIX  CIEIUAIMCTOB, COBEPLICHCTBOBAHHIO Y4eOHOro Ipoliecca, HaydHO-
HCCIIEIOBATEIbCKOW  PalbOThI, CIOCOOCTBYET pa3BUTUIO MPOPECCHOHATIBHOW KYJIbTYpbl Oyayllero
CHeIHaJINCTA.

UBL] ynuBepcutera obecrmeunBaeT OOydarOMIMXCS OCHOBHOW Y4eOHOH, yueOHO-METOJIUYECKOU W
Hay4yHOM nuTepaTypoi, HEOOXOAMMOM I peanu3aly U KaueCTBEHHOIO OCBOEHHUS OOYy4arolIMMHCS IO
nmporpaMmMe OakanaBpuaTa 00pa30BaTEIBHOTO IpoIecca MO BCEM AUCHUIUIMHAM, Tpaktukam u [WA
OCHOBHOI1 00pa30BaTeIbHON IPOrPaMMBbl MOATOTOBKH OaKaIaBpoOB.

O6mmit 06beM MmuOTOOTpacneBoro Gouma MBI cocraBnser 1 716 243 ak3.

®oHJ yueOHON U yuyeOHO-METOUYECKONW JUTEepaTypbl YKOMILIEKTOBAH MEYaTHBIMU M3AAHUSIMH U3
pacdyera He MeHee 0,25 3K3eMIUISIPOB KaXKJ0I0 W3 W3JIaHWKA OCHOBHOM JINTEpPATyphl, MEPEUUCICHHON B
pabouux mporpamMmax JUCHUIUINH (MOMysel), mpakThK, U He MeHee (0,25 IK3eMIUIAPOB JOMOJHUTEIbHON
auTepaTypel Ha 1 oOydaromierocs M3 4ucia JIMI, OJHOBPEMEHHO OCBAaMBAIOIIMX COOTBETCTBYIOLIYIO
JUCUMIUIUHY (MOAYIB), TPOXOASIIUX COOTBETCTBYIOLIYIO TPAKTHUKY.

@OoHJl JOMOJHUTEIBHOW JUTEpaTyphl BKIIOYAET MOMHUMO Y4eOHON JUTepaTypbl OdulMaibHbIE,
CIpaBOYHO-OMOMMOTpadruecKkue, CriennalIn3upOBaHHbIE OTEYECTBEHHBIE U 3apYOC)KHBIC TIEPHOTUICCKUE U
nH(}OpPMAaLIMOHHBIE U3/IaHUS.
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NudopmanmonHo-0MOIMOTEUHBIN 1IEHTP 00€CTIEUNBACT CAaMOCTOATEIBLHYIO Pab0Ty 00yJaronuxcs B
YUTAIBHBIX 3aJIaX, MPEIOCTABISASA NIMPOKHA BBIOOP JUTEPATYpHl O aKTYyaJbHBIM HAIIPABICHUSIM, a TaKKe
obecrieunBaeT JOCTyn K MpodeccHoHaNbHBIM 0a3aM JaHHBIX, HH()OPMAIMOHHBIM, CIPABOYHBIM H
MTOMCKOBBIM CHCTEMaM.

Kaxnprit oOydaromuiicss obecrieueH cBOOOAHBIM JOCTYIIOM W3 JII0OOW TOUYKH, B KOTOPOW HUMeeTcCs
noctyn K cetu MHTepHeT, K 35eKTpoHHO-0nbnmnoTeunoit cucreme (ObC) YHuBepcutera, KOTOpas COAECPKUT
pa3NuYHble W3JAHHUS 110 OCHOBHBIM H3YYaeMbIM IUCIHMIUIMHAM M C(QOPMHUPOBAaHA IO COTJIACOBAHHUIO C
paBooOIaIaATEISIMU yIEOHOM B y4€OHO-METOAMYECKOM JINTEPaTypPHI.

Jlisg Oojiee MOJHOTO M ONEPATUBHOIO CIPAaBOYHO-OMOIMOrpaguueckoro U HHMOPMAIIOHHOTO
obcnyxuBanus B b1 peann3oBana TeXHOJIOTUSI SIEKTPOHHOM JJOCTaBKH JIOKYMEHTOB.

DJIeKTPOHHbIe MH(OPMALMOHHBIE pecypchl, HCIO0JIb3yeMble B Ipouecce 00yueHust

PexBHU3UTHI 10r0BOpa
. | (HoMep, 1aTa 3aKJIIOYEHUSA, CPOK XapakTepucTUKa OM0JIMOTEYHOT 0
JIeKTPOHHBbII N N
Ne pecype AelicTBHS), CCHLJIKA HA CallT ¢ona, 1ocTYN K KOTOPOMY
IBC, cymma norosopa, NpeaoCTaBJIsAETCs 10T0BOPOM
KOJIMYECTBO KJIKYeil

1 | DnekTpoHHO- [IpuHaAIeKHOCTH — CTOPOHHSIS Komnexuun: «Xumusi» - uzn-sa HOT,
OoubnroTeyHas PexBuzutel norosopa — OO0 «XuMus» - uza-sa Jlaboparopus 3HaHUH,
cucrema (9bC) «U3narenscTBO «JIaHbY «Xumus» - u3a-sa «JIAHb», «Xumusy»-
«JIAHb» Horosop ot 26.09.2020 KHUTY (Ka3zanckuil HallmoHanbHbIN

Ne 33.03-P-3.1-2173/2020 HCCIIEI0BATENIbCKUM TEXHOJIOTHUECKHM
YHUBEPCUTET), «XUMU» - U3/I-Ba

Cymma noroBopa — 747 661-28 OU3MATIIUNT», «udopmarukay - u3a-
Ba «JIAHb», «Mupopmaruxa»-

C 26.09.2020 no 25.09.2021 HanmonaneHbiit OTKpBITHIN YHUBEPCUTET
«HTYUT», «<HKEHEPHO-TEXHUYECKHUE

Ccpuika Ha caiit ObC — HayKn» - u3a-Ba «JIAHbDb»,

http://e.lanbook.com «Teopernyeckass MEXaHUKa» - U3/1-Ba
«JIAHbY», DxoHOMHKA 1 MEHEIHKMEHT) -

KonnuecTBo kirouent - noctyn aist | u3a-sa Jlamkos u K., a Takke oTaenbHbIe

3aperucTpUpPOBAHHBIX U3J1aHusl B COOTBETCTBUU € JloroBopom.

nosb3oBareneit PXTY c moboro

KOMIIBIOTEpA.

VY maneHHblid 10CTyN MOCTe

MEPCOHAIIBHON PETUCTPALIMU Ha

caiite ObC.

2 | DAEKTPOHHO - [IpuHannexHOCTh — COOCTBEHHAs! | DJIEKTPOHHbIE BEPCUU YUEOHBIX U
OoubnroreyHas PXTY. Hay4HbIX U3JaHui aBTOpoB PXTVY
cuctema UBL] o Bcem OOII.

PXTY um. Ccpuika Ha caiit ObC —

.. .MenneneeBa | http:/lib.muctr.ru/

(na 6aze AUBC

«HpOucy) JlocTyn juis moJsib30BaTeen
PXTYVY c¢ moboro kommproTepa

3 | Uudopmanmonno | [IpuHammeKHOCTh CTOPOHHSIS. DnekTpoHHas OMOJIMOTeKa HOPMATHUBHO-
-CIIpaBOYHAs PexBuzutel kouTpakta — OO0 TexHuueckux usganuit. Conepxut dosee
cucrema «MHDOOPMITPOEKT-Llentp» 40000 HaIMOHAJIBHBIX CTAHIAPTOB U JIp.
«TEXOKCIIEPT HTJ
» «Hopwmsl, Kontpakr ot 23.11.2020
IpaBuUiIa, Ne 84-118DA/2020
CTaHIapThl
Poccumy. CymmMma noroBopa — 887 600-04
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C 01.01.2021 mo 31.12.2021

Ccpuika Ha cailt ObC —
http://reforma.kodeks.ru/reforma/

KommuecTto ximroueit — 10
JIMLEH3UH + JOKaJIbHBIA JOCTYI C
komnbroTepoB MBI,

DneKTpoHHas [IpuHauIe)KHOCTD — CTOPOHHSA B OB/l nocTynHbI 31€KTPOHHbIE BEPCUH
o6ubnuoreka PexBusutel norogopa — ®PI'bY muccepranuil Poccuiickoin
JccepTanuit PI'b l'ocynapcTBeHHOM OMOIMOTEKHU:
(BB PI'b) Horosop ot 23.04.2021 ¢ 1998 roga — no cneuuanbHOCTSIM:
Ne 33.03-P-2.0-23269/2021 «DKOHOMHUYECKUE HAYKHY,
«tOpuguueckue HayKn»,
CymmMma noroBopa — 398 840-00 «Ilemarornveckue HayKn»
«IIcuxonornyeckue HAyKm»;
C 23.04.2021 o 22.04.2022 ¢ 2004 rona - o BceM CIEIUAILHOCTSM,
KpoMe MeIUMIUHBI U (hapMaluy;
Ccruika Ha caiit ObC — ¢ 2007 rona - o BceM CIEIAAILHOCTSIM,
http://diss.rsl.ru BKJIFOYAsi pabOTHI O METUIIUHE U
dbapmanuu.
KomnuecTtBo ximrouent — 10
JuueH3ul + pacnevarka B MBI
b1 BUHUTHU [IpuHauIe)KHOCTD — CTOPOHHSA Kpynneiimas B Poccun 6a3 qaHHbIX 110
PAH PexBusutel noropopa- BUHUTH | ecrecTBeHHBIM, TOUYHBIM M TEXHUYECKUM
PAH HaykaM. Bxmrouaet matepuanst P2K
Horosop ot 20.04.2021 (Pedeparusnoro xypuana) BUHUTU c
Ne 33.03-P-3.1-3273/2021 1981 r. O6mwuit 06vem bJ1 — 6omee 28
MJIH. TOKyMEHTOB
Cymma norosopa - 100 000-00
C 20.04.2021 no 19.04.2022
Cchuika Ha calT —
http://www.viniti.ru/
KonnuecTBo kimrouen —
JIOKQJIbHBIN JOCTYIT JUIS
noss3oBarened PXTY B MBI
PXTY.
Hayuno- [IpuHa1€XHOCTh — CTOPOHHSAS Hayunas snexkrponnast Oubnnorexa
JJIEKTPOHHAs PexBu3uThl 10oroBopa — eLIBRARY.RU — 310 xpynseimmit
o6ubnuoreka 00O Hayynast 3neKTpoHHas poccuiickuii HUHPOPMAITMOHHO-
«eLibrary.ru» o6ubnuoreka, aHAJIMTUYECKUI MopTall B 0071acTU HAYKH,

Horosop ot 21.12.2020
Ne 33.03-P-3.1-3041/2020

Cymma norosopa — 1 200 000-00
C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
http://elibrary.ru

TEXHOJIOTUH, MEAUIINHBI U 00pa30BaHMS,
coziepKamuii pedepaTsl U MOJTHBIC TEKCTHI
0osee 29 MJIIH HaY4HBIX CTaTel U
myOJIMKaIuii, B TOM YKCIIE SJIEKTPOHHBIC
Bepcuu Oosiee S600 pocCUCKUX HAYIHO-
TEXHUYECKUX JKYPHAIIOB.
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KonnuecTBo kimrouel — nocryn
Jutst noJib3oBatenet PXTY no IP-
ajzipecaM HEOrpaHUYEH.

VY najieHHbINA TOCTYII ITOCTE
IIEPCOHAIBHON PErHCTPALH Ha
caiite HOb.

CnpaBouHo- [IpuHaIe:)XHOCTh — CTOPOHHSIS CripaBo4HO-TIpaBOBasi CUCTEMA 110
MpaBoBas KonTtpakr ot 15.12 2020 3aKOHOJIaTeNbCTBY Poccuiickon
cucrema Ne 93-133D2A/2020 denepanui.
«KoHcynbTaHT+H»

Cymma xoHTpakrta 965 923-20

C 01.01.2021 mo 31.12.2021

Ccplika Ha CalT —

http://www.consultant.ru/

KommuecTtBo ximrouent — 50

I10JIb30BATEIBCKUX JTULEH3HUM 110

IP-anpecam.
CnpaBouHo- [IpuHaIe:)XHOCTh — CTOPOHHSIS ["apanT — cipaBOYHO-TIpaBOBAasi CUCTEMA
IIpaBOBas KonTpakr ot 24.11 2020 I10 3aKOHOaTeNnbCTBY Poccuiickon

cucrema ["apanT»

Ne 85-1132A/2020
Cymma xoHTpakrta 664 356-00
C 01.01.2021 mo 31.12.2021

CchlIKa Ha CaliT —
http://www.garant.ru/

KonnuecTBo kimroue — nocrtyn
1 rmoab3oBarene PXTY mo IP-
azpecaM HEOTpaHUYCH

denepanuu.

DNeKTPOHHO-
oubinoreyHast
cucTrema
M3aTeIbLCTBA
«IOPAUT»

HpI/IHa)IJ'IC)KHOCTB — CTOPOHHAA
«IJNEKTPOHHOE U3AATEIHCTBO
IOPAIT»

Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

CymmMma noroBopa — 394 929-00
C 16.03.2021 no 15.03.2022

Ccpunka Ha calT — https://biblio-
online.ru/

KonmuecTBo kimtouel — nocryn
JUTSI 3aPETHUCTPUPOBAHHBIX
nosip3oBareneit PXTY ¢ mro6oro
KOMIIBIOTEpA.

VY naneHHblid 10CTyN MOCTe
MEPCOHAIBHOM PETUCTPALIMU Ha

DneKkTpoHHas OMOIMOTEeKa BKITIOYAET
6onee 5000 HauMeHOBaHUI Y4€OHUKOB U
y4eOHBIX TOCOOMIA 110 BCEM OTpacisiM
3HaHUM JJI BCEX YPOBHEMN
npodeccuoHaIBLHOTO 00pa30BaHUS

OT BEAYIIUX HAYIHBIX IIKOJI C

cobmoieHneM TpeOoBaHUN HOBBIX
OI'OCos.
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carite OBbC.

O =

DNEeKTPOHHO-
OonbmmoTeyHas
cucreMa
«KoHCynpTaHT
CTYZICHTa»

HpI/IHa)IJ'Ie)KHOCTB — CTOPOHHAA
00O «Ilonurexpecypc»
Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

Cymma norosopa — 138 100-00
C 16.03.2021 mo 15.03.2022

CchlIKa Ha CaliT —
http://www.studentlibrary.ru

KonnuecTBo kimrouel — nocryn
JUTSI 3aPETHUCTPUPOBAHHBIX
nosnp3oBareneit PXTY ¢ mroboro
KOMIIBIOTEpA.

VY maneHHblid 10CTyN MOCTe
MEPCOHAIIBHON PETUCTPALIMU Ha
camite OBC.

KomrmuiekT nznanuii, BXogmux B 6a3y
JTaHHBIX «JIEKTPOHHAsE OMOINOTEKA
Texunyeckoro BY3ay.

DNEeKTPOHHO-
oubinoreyHast
cucTrema
«ZNANIUM.CO
M»

HpI/IHa)IJ'Ie)KHOCTB — CTOPOHHAA
000 «3BHAHHUYM»,

Horosop ot 06.04.2021

Ne 5137 »6¢ /33.03-P-3.1-
3274/2021

Cymma norosopa — 30 000-00
C 06.04.2021 o 05.04.2022

CchlIKa Ha CalT —
https://znanium.com/

KonudecTBo KiIro4ei - TOCTYI JUIs
3apEruCTPUPOBAHHBIX
nonbs3oBareneir PXTY ¢ mro6oro
KOMITBIOTEpA.

Komnekuust u3nanuii yaeOHUKOB U
y4eOHBIX TOCOOHI 10 pa3InYHbIM
OTpacisIM 3HAaHUH JJI BCEX YPOBHEU
npodecCHoHAIBHOTO 00pa30BaHMUs.

N —

NudopmanrionHo
-aHAJUTHYECKas
cucTeMa Science
Index

HpI/IHa)IJ'Ie)KHOCTB — CTOPOHHAA
00O «HayuHas a5eKTpoHHast
oubnroTeKa»

Horosop ot 26.02.2021

Ne SIO-364/2021/ 33.03-JI-3.1-
3184/2021

Cymma norosopa — 108 000-00
C 17.03.2021 mo 19.03.2022

CchlIKa Ha CalT —
http://elibrary.ru

KomnnuectBo xiroueii —

CucremaTu3zanus, KOppeKTUPOBKa

npoduielt yauenoix PXTY u ynusepcutera

B LI€JIOM. AHAJIU3 MyOJIUKalMOHHON
AKTUBHOCTH COTPYIHUKOB YHHUBEPCUTETA.
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JIOKAJIbHBIN JOCTYII JUIs
cotpynHukoB MBIl

WN3narenncTBO
Wiley

[IpuHa1€XHOCTh — CTOPOHHSS
HannonaneHas noanucka
(Muno6puayku + PODU)
Nudopmanronnoe nuceMo POOU
o1 07.07.2020 Ne 694

C 01.01.2020 o 31.12.2020

CchlIKa Ha CalT —
http://onlinelibrary.wiley.com/

KonunuecTBo Kirouen - 1octyn uist
noJsis3oBarened PXTY no IP-
azpecaM HeorpanuueH. Bo3moxxeH
YAAJIEHHBINA TOCTYN MOCTe
VHJIMBUYaJIbHOM PErUCTpaIiy.

Komnekuus )xypHajioB 1o BceM 001acTsim
3HaHUH, B TOM YHCJIE U3BECTHBIC KYpPHAIIbI
110 XUMHH, MAaTEPUATIOBEICHUIO,
B3PBIBYATHIM BEIIECTBAM H JIP.

B o—

QUESTEL
ORBIT

[IpuHa1eXHOCTh — CTOPOHHSS
HannonaneHas noanucka
(Muno6puayku + PODU)
Nudopmanronnoe nuceMo POOU
o1 09.10.2020 Ne 1162

C 01.01.2020 mo 31.12.2020

CchlIKa Ha CalT —
https://orbit.com

KonnuecTBo kimtouel — nocryn
1 rmoab3oBarene PXTY mo IP-
azpecaM HEOTPaHUYEH.

ORBIT gsnsiercs rimo0ainbLHBIM
OTIEPATHBHO OOHOBJISIEMBIM TATEHTHBIM
MOPTAJIOM, TIO3BOJISIIOIITAM OCYIIECTBIISTH
MTOMCK B MEPEYHE 3asIBOK Ha MaTEHTHI,
MOJIy4YEHHBIX, NpUOIHU3UTENbHO, 80-
MaTeHTHBIMU YUPEKICHUSIMU B
Pa3IUYHBIX CTpaHAX MHUPA U
MPEAOCTABJICHHBIX TPAHTOB.

American
Chemical Society

[IpuHa1EXHOCTh — CTOPOHHSAS
HannonaneHas noanucka
(Muno6puayku + PODU)
Nudopmanronnoe nucemo POOU
oT 25.06.2020 Ne 637

C01.01.2020 mo 31.12.2020
CchlIKa Ha CaliT —

http://www.acs.org/content/acs/en.
html

KonmuecTBo kimtouel — nocryn
1 moJib3oBateneit PXTY 1o IP-
aJpecaM HEOTpaHUYCH.
Hacrpoiika ynanenHoro gocryna:
https://pubs.acs.org/page/remoteac
cess

KOJ'IJ'ICKIII/I?I KYPHAJIOB 110 XUMHHU U
xumMudecko texnosioruu Core +
m3narenbcTBa American Chemical Society

A\ —

basza nanHbIX
Reaxys u Reaxys
Medicinal

[IpuHaAIeKHOCTH — CTOPOHHSIS
HarnmonanbHasg noanucka
(Muno6puayku + PODU)

CTpyKTypHO-XMMHUYECKasi 0a3a qaHHBII
Reaxys BkiIto4aer B ce0si CTpYKTYpPHYIO
0a3y TaHHBIX XUMHYECKUX COCTUHEHUN 1
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Chemistry

Nudopmanronnoe nuceMo POOU

HX SKCIICPUMCHTAJIbHBIX CBOICTB ,

Komnanun ot 10.07.2020 Ne 712 pedepaTtuBHyIO 6a3y KypHAJIbHBIX U
Elsevier MaTEeHTHBIX IMyOJIMKAIui, 0a3y
C 01.01.2020 mo 31.12.2020 XMUMHMUYECKUX peakuuii ¢ pyHKuen
MIOCTPOEHHUSI IJIaHA CUHTE3A.
Ccpuika Ha callT — Monynb OMOJIOTHYECKH aKTUBHBIX
https:// www.reaxys.com/ COeIMHEHMH, OMOJIOrMYECKUX MHUIIICHEH,
(hapMaKkoJIOTHYECKIX CBOWCTB
KonnuecTBo kimtouel — nocryn XUMUYECKNX COeTMHEHUN Reaxys
g nonb3oBarenedt PXTY mo IP- | Medicinal Chemistry siBnsiercs
azpecaM HEOTPaHUYEH. KpyIHeneil B Mupe 6a30il JaHHBIX.
VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/in
structions/elsevier _instructions.pdf
)

1 | Pecypcol [IpuHaAIEKHOCTH — CTOPOHHSIS OTKpBIT AOCTYM K pecypcam:

7 | MexxayHapoaHoi | HamumonanbHas noanucka WEB of SCIENCE — pedeparuBnas u
KOMIIaHUH (Muno6puayku + PODU) HayKOMeTpHuueckas 0aza JaHHbIX.
Clarivate Nudpopmanronnoe nuceMo PO®U | MEDLINE — pedeparuBHas 06a3a faHHbIX
Analytics ot 07.07.2020 Ne 692 110 MEIUITUHE.

C 01.01.2020 mo 31.12.2020
Cchuika Ha calT —
http://apps.webotknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R1112TUYmdd7b
UatOlJ&preferencesSaved=
KonnuecTBo kimrouei — nocryn
Jutst moJib3oBateneit PXTY no IP-
ajzipecaM HEOrpaHUYEH.

VY najieHHbIN JOCTYI
(https://clarivate.ru/blog/2020_03_
web of science remote access).

1 | DnekTpoHHBIE [IpuHaAJIeKHOCTH — CTOPOHHSIS - [TosmHOTEKCTOBAS KOJUIEKIUS

8 | pecypcsl HannonaneHas noanucka AJIEKTPOHHBIX KYpHAJIOB  Springer 110
W3/1aTeIbCTBA (Muno6puayku + PODU) pas3nuuHbIM oTpacisMm 3HaHuil (2019 r.)
SpringerNature Nudopmanmonnoe nmucemo POOU | http:/link.springer.com/

ot 17.07.2020 Ne 743
C 01.01.2020 o 31.12.2020

CchlUIKa HA CalT
http://link.springer.com/

KonnuecTBo kimrouel — nocryn
1 nmoab3oBarene PXTY mo IP-
azpecaM HEOTPaHUYEH.

[ToHOTEKCTOBASsT KOJUIEKIMS KYpPHAJIOB

(apxuB 1893-1945)
http://link.springer.com/

- [TomHOTEKCTOBBIE 85  KYpHAJIOB
Nature Publishing Group

https://www.nature.com/siteindex/index.ht
ml

- Kosuteknusi HaydHBIX TPOTOKOJIOB
10 Pa3JIMYHBIM OTpacisiM 3HaHUM Springer
Protocols
http://www.springerprotocols.com/

- Kosuteknusi HaydHBIX MaTepHAIOB
B oOmacth  (QU3MYECKUX HAYK H
uHxuHUpuHra Springer Materials (The
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Landolt-Bornstein
http://materials.springer.com/
- [TonHeIi AOCTYN K CTaTHUYECKUM U
JMHAMHYCCKHM CIPABOYHBIM U3JAHUSM
I10 JIFOOOM TeMe

- PedeparuBnas 0a3a maHHBIX TIO

Database)

YUCTOM W NPUKIAAHOW  MaTeMaTHKe
zbMATH http://zbmath.org/

- Nano Database
https://goo.gl/PdhJdo

[TotHOTEKCTOBAS KOJUTCKITHS KHHT
W3/1aTeIbCTBA SpringerNature 1o

Pa3iIM4HbIM  OTPACIsAM
http:/link.springer.com

3HaHuii  (2019)

1 | ba3a nanHbIX [IpuHauIe)KHOCTD — CTOPOHHSA SciFinder = —  mHoOHWCKOBBIE  cepBHC,
9 | SciFinder HannonansHas moanucka obecreunBaronui MHOTOACTICKTHBIN
KOMIIaHUH (Muno6puayku + PODU) ITOUCK KaK o6ubnuorpaduueckoit
Chemical Nudpopmanronnoe nuceMo POOU | undopmanuy, Tak u wuHDOpMaLuu 110
Abstracts Service | ot 25.06.2020 Ne 635 XUMHUYECKUM  PEAKLUSIM, CTPYKTYPHBIM
coequHeHUsIM U nateHTaMm. OcHOBHas
C 01.01.2020 o 31.12.2020 TeMaTuKa 0OLIMPHOTO MIOMCKOBOIO
MaccuBa — XUMHUS, a TAKXKE Pl CMEXKHBIX
Cchuika Ha calT — JTUCLMILINH, TaKHX KaK
https://scifinder.cas.org MaTepuaIoBEICHHE, OMOXUMUS u
OnomeuIMHA, (dhapmakosorus,
KonmnuectBo kitoueit — 1ocTyn XUMHYECKast TEXHOJIOT S, ¢bu3uka,
it moJsib3oBatenet PXTY nmo IP- | reonorus, metamtyprust u apyrue.
azpecam U MepCOHAIBHOMN
perucTparmm.
2 | Koymexuun [IpuHauIe)KHOCTD — CTOPOHHSA «Freedom Collection» — nosHOTEKCTOBAS
0 | uzgarenbcTBa HanmonaneHas noamnucka KOJUIEKIIMSI ~ DJIGKTPOHHBIX  JKYpHAJOB
Elsevier na (Muno6puayku + PODI) m3narensctBa  Elsevier mo  paznuyHbIM
mwiaropme Nudpopmanronnoe nuceMo PODU | oTpacism 3HaHUM, BKIIOYAIOIIas HE MEHee
ScienceDirect o1 07.07.2020 Ne 772 2000  HauMEHOBAHHM  JJEKTPOHHBIX
KYpPHAJIOB.
C 01.01.2020 mo 31.12.2020 «Freedom Collection eBook collection» —
cogepxutr Oosmee 5 000 kumr mo 24
Cchuika Ha callT — pa3IMYHbIM  OPEIMETHBIM  00JacTsIM
https://www.sciencedirect.com €CTECTBCHHBIX, TEXHUYCSCKUX u
MEJUIIMHCKUX HaYK.
KonnuecTBo kimrouel — nocryn Hoctyn k apxuBam 2015-2019 rr.
1u1s moab3oBareneid PXTY o IP-
azipecam.
VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/in
structions/elsevier _instructions.pdf
).
2 | American [IpuHaAIeKHOCTH — CTOPOHHSIS Kosutekuus ;xypHanoB 10 TEXHUYECKUM U
2 | Institute of HarnmonanbHasg nmoanucka €CTECTBEHHBIM HayKaM M3/1aTEIbCTBA
Physics (AIP) (Muno6puayku + PODIN) AMEPUKAHCKOTO UHCTUTYTa PUBHKHU

Nudopmanronnoe nuceMo POOU
o1 19.10.2020 Ne 1188

C 01.01.2020 mo 31.12.2020

(AIP).
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CcrhlIKa Ha CalT —
http://scitation.aip.org

KonnuecTBo kimtouel — nocryn
1 moJib3oBateneit PXTY mo IP-
aJpecaM HEOTpaHUYCH.
Hacrpoiika ynanenHoro nocryna:
https://www.scitation.org/remote-
access

Scopus

[IpuHa1€KHOCTh — CTOPOHHSS
HannonaneHas noanucka
(Muno6puayku + PODU)
Nudopmanronnoe nuceMo POOU
ot 19.10.2020 Ne 1189

C 01.01.2020 mo 31.12.2020

CchlIKa Ha CalT —
http://www.scopus.com.

KonnuecTBo kimrouel — nocryn

Ju1s moaws3oBareneid PXTY o IP-
ajzipecaM HEOrpaHUYEH.

VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/in
structions/elsevier _instructions.pdf

).

MynbTUANCUUITIMHAPHAS peepaTuBHas
Y HayKOMETpHYecKas 0a3a JaHHBIX
m3parenscrtBa ELSEVIER

\S)

Royal Society of
Chemistry
(Koponesckoe
XUMHNYECKOEC
00111eCcTBO)

[IpuHa1eXHOCTh — CTOPOHHSS
HannonaneHas noanucka
(Muno6puayku + PODU)
Nudopmanronnoe nucemo POOU
o1 20.10.2020 Ne 1196

C 01.01.2020 mo 31.12.2020

CchlIKa Ha CaliT —
http://pubs.rsc.org

KonundecTBo KiIro4ei - TOCTYI JIIs
nosib3oBarenend PXTY mo IP-
ajJipecaM HEOTPaHWYCH.
Hacrpoiika ynanenHoro gocryna:
https://www.rsc.org/covid-19-
response/publishing-remote-access

Komnexumst Bkimodaer 44  kypHaia.
Temaruka: opraHudecKkas, aHaJTUTHICCKas,
dbuzmveckas XUMHS, OHOXUMHUS,
ANEKTPOXUMHUSI, XHMUUECKHE TEXHOJIOTHH.

W

ProQuest
Dissertation and
Theses Global

[IpuHa1€KHOCTh — CTOPOHHSS
HanmonaneHas noanucka
(Muno6puayku + PODU)
Nudopmanronnoe nuceMo POOU
ot 10.11.2020 Ne 1268

C 01.01.2020 mo 31.12.2020

CchlIKa Ha CalT —

baza maanbeix ProQuest Dissertation &
Theses Global (PQDT Global)
aBTOPUTETHAs KOJUIEKIUS 13 Oosiee 5 MIIH.
3apyOexHBIX AuccepTauui, 6osee

2,5 MJIH. U3 KOTOPBIX IPEJICTABICHbI B
IIOJIHOM TEKCTE.
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http://search.proquest.com/disserta
tions?accountid=30373

KommuectBo ximroueii - mocty ams
noJsis3oBarened PXTY no IP-
azipecaM HeorpaHHUEH.

VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/in
structions/proquest_instructions.pd

D)

BecrnaTHble apXUBHBIC KOJUICKITHH, TPHOOpeTeHHbIe MUHOOPHAYKH IS BY30B.

ApxuB M3narensctBa American Association for the Advancement of Science.lTaket «Science
Classic» 1880-1996

ApxuB M3narensctBa Annual Reviews. [1aket «Full Collection» 1932-2005

ApxuB m3narenbcerBa MacTuTyTa dhm3uku (Benmmkoopuranus). [laker «Historical Archive 1874-
1999» ¢ mepBOTO BhITTyCcKa KaXI0TO kKypHaia mo 1999, 1874-1999

ApxuB uznarensctBa Nature Publishing Group. I1aker «Nature» ¢ mepBoro BeIycka IepBOTo
Homepa o 2010, 1869-2010

ApxuB uznarensctBa Oxford University Press. [Taketr «Archive Complete» ¢ mepBoro Belmycka
KaKJI0T0 )KypHana mo 1995, 1849-1995

ApxuB uznarensctBa Sage. [laker «2010 SAGE Deep Backfile Package» ¢ mepBoro Belrycka
KakJ0ro xkypHasia no 1998, 1890-1998

ApxuB uznarensctBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BbeIycka KaK10ToO
)ypHaiua 1o 1996, 1798-1997

ApxuB uznarensctBa Cambridge University Press. [Taker «Cambridge Journals Digital Archive
(CJDA)» ¢ miepBOro BBIITyCKa Ka) 1010 skypHaia mo 2011, 1827-2011

Apxus xypHasioB KoposeBckoro xumudeckoro oomecta(RSC). 1841-2007

ApPXHB KOJUICKIIUHU KYPHAIOB AMEpPHKaHCKOTO Teodn3ndeckoro corosa (AGU), npenocrapisieMblii
m3narenbctBoM Wiley Subscription Services, Inc. 1896-1996

BecrnmaTable opuUIMATEHBIC OTKPBITHIC pecypchl HTepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunsier 6osee 10000 HayuHBIX )KYpPHAJIOB IO Pa3IMYHBIM OTPACIsIM 3HAHUH (0K0JIO 2
MWIJIHOHOB cTarei) n3l34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6aze pa3memieno 6oee 3000 KHUT IO pa3IMUHBIM OTPACISIM 3HAHUM, TPeTOCTaBIeHHbIX 122
HayYHBIMH H3/1aTEITHCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza nannbix Brmrogaet 6osee 300 pereH3upyeMbIX KypHAJIOB 10 OMOMETUITMHE, METUITUHE U
€CTECTBEHHBIM HayKaM. Bce cTathu, pa3menieHHbie B 0a3e, HaXOAATCs B CBOOOHOM JOCTYTIE.

4. DneKTpOoHHBIN pecype arXiv https://arxiv.org/

Kpynuelimum 6ecrinaTHbIA apXUB JIEKTPOHHBIX HAyYHBIX IYOJIMKAIHU 0 pa3aenam pU3UKH,
MaTeMaTUKH, THPOPMATUKH, MEXaHUKH, aCTPOHOMHUHU U Onosiorun. ViMeeTcst o ipoOHBINH TeMaTHISCKUN
KaTajor ¥ BO3MOYKHOCTh ITOMCKA CTATEeH 10 MHOKECTBY KPUTECPHUEB.

5. Komnexnust sxxypuanoB MDPI AG http://www.mdpi.com/

MHoTrOoIMCIUIITHHAPHBIA TM(PPOBON W3IATEIBCKUM PEeCypC, ABISIETCS TIATPOPMOM s
peleH3uPYEMbIX HAYIHBIX KYPHAIOB OTKPBITOTO Aoctyna, uznatomuxcsi MDPI AG (bazens, [lBeitapust).
W3natenbcTBO BhimyckaeT 6osee 120 pa3sHOOOpa3HbIX JIEKTPOHHBIX KYPHAJIOB, HAXOASIIUXCSI B OTKPBITOM
JOCTYTIE.

6. N3natenbetBo ¢ oTKpbITHIM gocTynoM InTech http://www.intechopen.com/

[TepBoe u kpyIHEHIIIEe B MEPE U3ATEIILCTBO, MyOJIUKYIOIIEe KHUTH B OTKPBITOM JIOCTYIIE, OKOJIO
2500 nayuyHbIX n3ganuil. OCHOBHAs TeMaTUUYECKask HAIIPABJIEHHOCTD - PU3NYECKUE U TEXHUUECKUE HAYKH,
TEXHOJIOTHUH, METUITUHCKNE HAYKH, HAYKH O KU3HU.

7. baza nanubix xumudeckux coenuuennii ChemSpider http://www.chemspider.com/
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ChemSpider — 3To OecruiaTHas XuMu4eckas 0a3za JaHHbBIX, [IPEI0CTABIIAIONIAs OBICTPBIN TOCTYH K
0osee yeM 28 MIIIMOHAM CTPYKTYp, CBOMCTB U COOTBETCTBEHHOM HH(popManmu. Pecypc npuHaaiexur
Koponesckomy xummuueckomy obmiectBy Benukooputanuu (Royal Society of Chemistry).

8. Komnekuus xxypnano PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — kosuiekuust )KypHaJioB, B KOTOPBIX ITyOJUKYIOTCS OTUETHI O HOBBIX UCCIIEIOBAHUIX B
00JacT eCTeCTBEHHBIX HAYK U MEAULIMHBIL. Bce )KypHaiibl pa3zMeneHsl B cBo60jHOM foctyme (Open
Access), Bce CTaTbU NMPOXOJIAT CTPOTOE HAYYHOE pEeLEH3UPOBaHHUE.

0. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo o narentam u toBapHbIM 3HakaM CHIA — USPTO — npenocrasiisier cBOOOHBIN
JOCTYIl K aMEPUKAaHCKUM IaTeHTaM, olyonukoBaHHbIM ¢ 1976 1. [1o HacTosee Bpems..

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (16O naTeHTHBIE 3a4BKHU) OoJiee S0 HAIIMOHANBHBIX U HECKOJIBKMX MEXKIYHAPOIHBIX
MaTEeHTHBIX OI0pO, B TOM uuncie nocinbie TeKeThl matenToB CIIA, Poccun, @panmuu, SAnonuu u ap.

11.  ®enepanbHbIi WHCTUTYT MIPOMBIIIIIEHHOU COOCTBEHHOCTHU (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmanronnsie pecypebl GUIIC cBoboaHor0 HocTymna:

- OnektpoHHble OroymeTenu. M3o6perenus. [lone3npie Moaenu.

- OTKpBITHIE peecTpbl POCCUMCKUX N300pETEHUI U 3aBOK HAa U300pETEHUsI.

- Pedepatsr poccuiickux maTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

- [TonHbIE TEKCTHI POCCUMCKUX MATEHTHBIX IOKYMEHTOB U3 MOCIIETHET0 0(ULIHaIBLHOIO
OroJUIETEHS.

6.3 TpedoBanusi k KaapoBbIM yciaoBusM peanausauuu OOII 6akanaBpuara

Peanuzanus OOII 6akanaBpuarta oOecneunBaeTcs Ne1arorndecCKuMu paboTHUKaMU YHUBEPCUTETA, a
TaKKe JIMIaMU, TpuBiekaeMbiMu K peanu3anuu OOII GakanaBpuata Ha UHBIX YCIOBHUSX.

KBanudukanus nenarorudeckux pabOTHUKOB YHUBEPCHTETAa COOTBETCTBYET KBAJIU(MKALMOHHBIM
TpeOOBaHUAM, YKa3aHHBIM B KBAIU(DPHUKAIIMOHHBIX CIPaBOYHHUKAX U (WIK) IpoeCcCHOHAIbHBIX CTaHAapTax.

He menee 60 npoyenmog 41CIEHHOCTH MEJarOTMYECKUX paOOTHUKOB YHUBEPCUTETA, YUACTBYIOIINX
B peanmzauun OOIIl OakanaBpuara, W JUL, NpPUBJIEKAaeMbIX YHUBepcuTreroM K peanuzanuu OOIL
OakanaBpuaTa Ha MHBIX YCIOBHUAX (MCXOJ W3 KOJUYECTBA 3aMEIIAEMbIX CTaBOK, INPUBEICHHOIO K
LEJIOYUCIIEHHBIM 3HAYEHUSIM), BEAYT HAay4HYIO, Y4eOHO-METOAMYECKYI0 M (WIM) MPaKTUYECKyI0 padoTy,
COOTBETCTBYIONIYIO MPO(UITIO MpernogaBaeMon JUCITUTUTMHBL (MOIYIIS).

He menee 5 npoyenmog YuCICHHOCTH NEJATOTMYECKUX PAOOTHUKOB YHUBEPCUTETA, YUACTBYIOIUX B
peannzauuu OOII OakanaBpuara, u ML, IpUBJIEKAEMbIX YHUBepcuTeToM K peanuzauun OOII 6akanaBpuara
Ha MHBIX YCIOBHUAX (MCXOJS M3 KOJMYECTBA 3aMELIAEMbIX CTAaBOK, IPUBEIECHHOTO K LEI0YHCICHHBIM
3HAYEHUSIM), SABISIOTCA PYKOBOAUTEISMHU U (UIM) paOOTHUKAMHM MHBIX OpPraHu3aluid, OCyHIECTBIISIIOIIUMHU
TPYIAOBYIO  JIeTENBHOCTh B  INpoQeccHOHANbHON cdepe, COOTBETCTBYIOLIEH MpoQeccuOHaIbHON
NESITEeIbHOCTH, K KOTOPOM TOTOBSITCSl BBIMYCKHUKHM (MMEIOT CTaX pabOThl B JaHHOW NpodeccruoHalIbHOMN
cdepe He MeHee 3 ieT).

He menee 60 npouenmoe 4YNCIEHHOCTH II€Iarorn4ecKMX paOOTHHUKOB YHUBEPCUTETAa M JIMIL,
MIPUBJIEKAEMBbIX K 0O0pa30BaTeIbHOW JESITENbHOCTH YHHUBEPCUTETa HA UHBIX YCIOBMSX (MCXOnIsd U3
KOJIMYECTBA 3aMELIaeMbIX CTAaBOK, MPUBEJCHHOIO K IEJIOYHMCIECHHBIM 3HAaYEHHSIM), UMEIOT YUEHYIO CTEIECHb
(B TOM 4HMcIIe YYEHYIO CTENEHb, MOJIYYEHHYI0 B HHOCTPAaHHOM IOCYJapcTBe U Ipu3HaBaemyto B Poccuiickoii
Oenepanun) W (WiK) ydyeHoe 3BaHUE (B TOM YHCJIE YYEHOE 3BaHHE, IOJIYyYCHHOE€ B HMHOCTPAaHHOM
rocygapctse u nmpusnaBaemoe B Poccuiickoit deneparun).

6.4 TpeooBanusi kK puHAHCOBBLIM yciaoBusiM peanuzanuu OOII 6akanaBpuara

®dunancoBoe obecrneuenue peanuzanuu OOIl GakanmaBpuara OCyIIECTBISIETCS B 00beMEe HE HUKE
3HaYeHWH 0a30BBIX HOPMATHBHBIX 3aTpaT Ha OKa3aHHE TOCYIApPCTBEHHBIX YCIYT [0 pealH3aluu
00pa3oBaTeNbHBIX MpPOrpamMM BEICHIET0 00pa3oBaHUS — TMporpaMM OakajaBpuaTta W 3HAYCHHU
KOPPEKTUPYIOIUX KOIPPUIMEHTOB K 0a30BbIM HOpPMAaTHBaM 3aTpaT, OIpeaeisieMblx MHHHCTEPCTBOM
HayKH U BbIcuiero oopasosanus Poccuiickoit denepanuu.
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6.5 TpeGoBaHus K NpUMeHsIeMbIM MeXaHM3MaM OLIEHKH KayecTBa 00pa30BaTe/IbHOM 1eATeJIbHOCTH U
noaAroroBku odyyarmuxcsa no OOII 6akanaspuara

KauectBo 00pazoBarenbHON [eATENbHOCTH M NOAroToBKH oOywaromuxcs OOIl OakanaBpuara
OmpeJeNsieTcss B paMKaxX CHUCTEMbl BHYTPEHHEH OLIEHKH, a TaKKe CHCTEMbl BHELIHEH OLEHKH, B KOTOPOM
YHUBEPCUTET IPUHUMAET y4acTHE Ha JOOPOBOJIbHOM OCHOBE.

B wnensix coepmencrBoBanuss OOIIl GakanaBpuaTa Hpu MPOBEIEHUM PETYISIPHON BHYTpPEHHEH
OLICHKM KadecTBa 00pazoBaTelIbHOM AEATEIbHOCTH U MOJAroToBKM oOywarouiuxcs no OOII OakanaBpuara
npuBiiekaer padortonarenedl u (WiM) UX OObEIUHEHUS, MHBIX IOPUAWYECKUX U (WiIM) (PU3MYECKUX JIMII,
BKJIIOYAs IEAArOrnyecKuX pabOTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEH CHCTeMBbl OLIEHKM KauecTBa oOpa3oBaTesibHOM aedrenbHocTH o OOII
OakanaBpuaTa OOy4arOIIMMCSl TPEJOCTaBIIAETCS BO3MOXKHOCTh OLIGHMBAaHUS YCJIOBUHM, COJEp KaHMUS,
OpraHM3aluy M KadecTBa 0Opa30BaTENbHOTO MpoIlecca B LEJIOM U OTHAEIbHBIX JUCHUIUIMH (MOAYNEH) u
MPAKTHUK.

BHemnsis oneHka kauecTBa 00pa3oBaTeIbHON JIEATENBHOCTH 10 IporpamMMme OakaiaBpuaTta B paMKax
MPOLEAYpbl TOCYAApCTBEHHON aKKpeAUTALUU OCYIIECTBIISAETCA C LEJbI0 MOATBEPKICHHUS COOTBETCTBHS
00pa3oBaTeIbHON JNEATEIHHOCTH 10 TIporpamme OakanaBpuata tpedoBanusim ®I'OC BO.

Bremnss onenka kadecTBa 00pa3oBaTeNbHOMN NEATEILHOCTH B MOATOTOBKM oOydaromuxcs mo OOl
OakalaBpuaTa MOMKET OCYHIECTBIATHCS B paMKax Mpo¢ecCHOHAIBHO-O0IIECTBEHHON aKKpeIuTalkH,
MIPOBOJMMON paboToAATENSIMU, UX OObEIMHEHUSMH, & TAK)KE YIOJHOMOYEHHBIMU MU OPTaHU3ALUIMU, B
TOM YHKCJI€ MHOCTPAHHBIMU OpraHU3alMsIMH, JM00 aBTOPU30BAHHBIMU HAIIMOHAIBHBIMU NPO(EeCcCHOHAIBHO-
OOLIECTBEHHBIMU OPraHU3aLUIMU, BXOISIIMMU B MEXKIYHapOIHbIE CTPYKTYPhl, C LEIbI NPU3HAHUSA
KayecTBa W YPOBHS IMOJArOTOBKHM BBIITYCKHMKOB OTBEUAIOUIMMU TpeOOBaHUSIM MpO(eCCHOHATbHBIX
CTaHJIapTOB (MIpU HAIWYUM) U (WIM) TpeOOBaHUSAM pBIHKA TpyJa K CHEHHATIUCTaM COOTBETCTBYIOIIETO
npoduis.
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7. HOPMATUBHO-METOANYECKOE OBECIHHEYEHUE CUCTEMbI OHEHKHU KAYECTBA
OCBOEHMUSA OBYUHAIOIIUMHUCA ITPOI'PAMMbI BAKAJTIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ mno HampasineHuto noarotoBku 18.03.01 Xummuuyeckas
TeXHOJIOTUSI OLIEHKAa KadecTBa ocBoeHHs oOyuarouumucs OOIl OakanaBpuara BKJIIOYAET TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHYIO arrectanuio U ' MA oOyuaronuxcs.

HopmaTuBHO-MeTOTMYecKOe 0OecrieueHre TEKYIIET0 KOHTPOJIS YCHEBAEMOCTH, IMPOMEKYTOUYHOM
arrectauuu u ['MA obyuaromuxcst mo OOII GakanaBpuara ocymectsisiercss B cootBerctBuu ¢ ®I'OC BO
3++ ¥ JOKaTbHBIMH HOPMATHBHBIMH aKTaMH YHUBEPCHTETA.

Texywuii KOHMPONL, NPOMEINCYMOYHAS AMMeECMayus U ammecmayuoHHble UCNbIMAHUA UMO2060U
(eocyoapcmeennoii umozogoti) ammecmayuu gvinycknHukos OOII baxanaspuama

Texymuid KOHTPOJb M HIPOMEXKYTOUHAs aTTecTaluss IO BCEM BHJAM Y4eOHOH [eATeNbHOCTU
oOyyarouuxcst OCYIIECTBIIETCS B COOTBETCTBUHM ¢ TpeOoBaHusiMH [lojiockeHuss O peMTUHrOBOW cucTeMe
OIIEHKH KauecTBa y4deOHO# pabotel ctyaeHToB B PXTY um. JI.M. MenneneeBa, MpUHITOTO PEIICHHEM
VYyenoro coera PXTY um. JI.U. MenneneeBa ot 26.02.2020, nmpoTtokos No 8, BBEJACHHOTO B JACHUCTBHUE
npuka3zoMm pekropa PXTY um. JI.U. Menaeneesa ot 20.03.2020 Ne 27 O/I.

Texymuid KOHTPOJb YCHEBAEMOCTH OOydaroIUXcsi OOecrneuynBaeT OLEHKY YPOBHS OCBOCHHS
TUCLMIUINH, POXO0XKJIEHUS IPAKTHK, BblNosiHeHUs BKP u npoBoauTcs npenoaasarenem Ha 11000M U3 BUJOB
YUeOHBIX 3aHATHI. Q0A3amenvHol COCMasnAlwell meKyu|e20 KOHMpPOJia yCneeaemocmu A6/11emcs yuem
npenooasamenamu noOcCew aeMocmu y4eoOHvix 3anamui ooyuarowjumuca. 110 pesynpraTam TEKyLIEro
KOHTpPOJISl YCIIEBAEMOCTH TPU pa3za B CEMECTp s BCEX KypCOB IO BCEM JUCLMIUIMHAM IPOBOJUTCS
aTTecTaIus 00yJaronuxcs.

[IpomexyTouHas arrectanusi NPOBOJUTCS B (POpPME HK3aMEHOB, 3a4ETOB C OLICHKOW M 3a4E€TOB LIS
BCEX KypCOB IO AMCLUUIUIMHAM M IPAKTHKAM, NPEAYCMOTPEHHBIM Y4€OHBIM IUIaHOM. Pe3ynpTaThl clauu
3a4€TOB OLIEHMBAIOTCS HA «3A4YTEHO», «HE 3a4TEHO)»; 3aU4€TOB C OLEHKOW M JK3aMEHOB — Ha «OTIIMYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIIBHO», «HEYIOBIECTBOPUTEIIBHO.

[Ipu ocBoennu Hacrosimei OOII 6akanaBpuaTa U3y4eHHE YACTH JUCLMILIMH MOKET ObITh 3aMEHEHO
Ha OHJIAWH-KYpCBI, IPU YCIOBUHU, YTO B pE3YyJbTaTe OCBOEHUS OHJIAWH-Kypca (OPMHUPYIOTCS TE XK€
KOMITETEHIMH (4acTU KOMIIETEHIIUI), YTO U B paMKaX YKa3aHHBIX JUCHUIUIMH. OHJIAHH-KYpC JOJIKEH OBbITh
BBIOpaH U pealn30BaH B coOTBETCTBUU ¢ [losiokeHneM o 3aueTe pe3yiabTaTOB OCBOEHUS OTKPBITHIX OHJIANH-
KYpPCOB, peain3yeMbIX 0Opa3oBaTelbHbIMH opranusanusimu, B PXTY um. [I.1. MenaeneeBa, mpuHATOTO
pemenreM Yuenoro coeta PXTY um. J[.M. MenneneeBa ot 27.03.2020, nmpoTokon Ne 9, BBEIEHHOTO B
neiicreue npukazoM pekropa PXTVY um. J[.U. Menneneesa ot 27.03.2020 Ne 29 O/I.

I'MA ocymiecTBisieTcs B COOTBETCTBUM C TpeboBaHuaMH [losiokeHHs O TOpsSAKe ITPOBEICHUS
rocy/lapCTBEHHOW HUTOrOBOM aTTecTaluu M0 00pa30oBaTelbHBIM IPOTpaMMaM BBICIIErO O0Opa30OBaHUA —
nporpaMMmamM OakajiaBpuaTa, IporpaMMmamM clenuanurera, nporpammaM marucrparypsl B PXTY um. JI.W.
MenneneeBa, npunsToro pemienueMm YueHoro coeta PXTY wum. J[.U. Mengneneea ot 30.10.2019,
npoTokoJ Ne 3, BBezieHHOTO B AciicTBUe nmpukazoM pektopa PXTY um. JI.U. Menneneena ot 14.11.2019 Ne
646A; IlonoxxeHus O BBIIYCKHOW KBalM(PUKAIIMOHHON pabote ajs oOydarouuxcs Mo o0pa3oBaTeIbHBIM
porpaMMaM BbICIIEro o00pa3oBaHMs — HporpamMmam OakanaBpuara, IporpaMMmaM CHELUaTUTETa,
nporpamMmmam maructparypsl B PXTY nm. JI.M. MenneneeBa, npuHsATOro pemenueM YueHoro coera PXTY
uM. JI.1. MenneneeBa ot 30.10.2019, mpotokon Ne 3, BBeneHHOTO B JAeicTBHE Npuka3zom pekropa PXTY
uM. JI.1. MenneneeBa ot 14.11.2019 Ne 646A.

K I'MA nonyckarorcs oOydaromuecs, HE UMEIOIIUE aKaJeMHUYEeCKOW 3aJJ0JDKEHHOCTH U B HOJHOM
oObeme BbInosHUBIIKE Yy4ueOHbIM minaH nmo OOIl OakanaBpuara B coorBerctBun ¢ ®I'OC BO 3++ no
HarpaBiieHH0 noarotoBku 18.03.01 Xumuueckass texnosorus. /[ns nposenenus ['MMA B yHuBepcutere
€XKeroJHo (OPMUPYIOTCS T'OCYAapCTBEHHbIE SK3aMeHalMoHHble kKomuccun (I'DK) u anemisiiMoHHBIE
komuccuu. Tembr BKP otpaxaror axTyanbHble MpOOJIEMBbI, CBS3aHHBIE C HANpaBICHUEM IOATOTOBKHU
18.03.01 Xwumuuyeckast TEXHOJIOTMSl. YHUBEPCUTET yTBEPKIAET IIEPEUYEHb TEM  BBIITYCKHBIX
KBaJIM(UKAIIMOHHBIX paboT, IpeyiaraeMplXx oOydaromuMes (Jajiee — MnepeyeHb TeM), U JIOBOJAUT €ro Jio
CBEICHMsI OOydaroIMXCsl HE IMO3JHee uyeM 3a 6 MecsleB J0 JaThl Hayaja rocyJapCTBEHHOW HTOrOBOM
aTTeCTalUU.

Tema BKP mepconanmbHO 7151 KaXAOro OOYyYaromIerocs yTBEPKIAeTCs MPHUKa30M IMPOPEKTOpa Io
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YHUBEPCUTETY IMepe]] HauajiOM BBIIIOJHEHUS BBITYCKHONW KBaTM(PUKAUOHHON paOoThl. J[aHHBIM IpUKa30M
yrBepxkaaercsa Takxke pykoBoaurenb BKP. [lepen nauanom Bemonnenuss BKP oOyuatomuiicss coBMecTHO ¢
PYKOBOJUTENEM  COCTABJISCT  WHAMBUAYAJIbHBIM  IUIAH  MOArOTOBKM W BblmosiHeHUs  BKP,
[pelyCMaTpUBAIOLIUN  OYEpEeAHOCTh U CPOKM BBINOJHEHHUS OTAEIbHBIX dYacTed paborel. Tekcr
nosicuuTenpHOM 3anucku BKP mposepsieTcs Ha Hanuume HENpaBOMEPHBIX 3auMcTBOBaHMM. IIpoBepka
OCYILIECTBIIsIeTCSl B COOTBETCTBUM ¢ lloJjiojkeHueM o mopsiike MPOBEPKH BBITYCKHBIX KBaJIM(DPUKALIMOHHBIX
paboT M HAayuHBIX JOKJIAJ0B OO0 OCHOBHBIX pE€3yJIbTaTax IMOJArOTOBJIEHHBIX Hay4YHO-KBaJIU(UKALMOHHBIX
pabot (nuccepTaruii) Ha 00beM 3aMMCTBOBAHHS M WX Pa3MEIICHUS B JEKTPOHHO-OMOIMOTEYHON CHCTEME
PXTY wum. I.1. MenneneeBa, npuHiATBIM pemieHneM Ydenoro cosera PXTY wum. I.M. MenpeneeBa
ot 30.10.2019, npoTtoxout Ne 3, BBeieHHbIM B JieicTBHE nipuKa3oM pektopa PXTY nm. [I.1. Menneneesa ot
14.11.2019 Ne 646A.

3amura BKP npoBonutcs Ha oTkpbIThiX 3acenanusix 'DOK ¢ yuactuem He mMeHee NIByX TpeTed ee
coctaBa. ['paduk 3ammtel BKP cocrtaBnsiercs mo coryacoBaHuio ¢ OOy4YarOUMHCS W JIOBOIMUTCS 10
cBeZieHMs oOyyaromuxcsi He no3anee, yem 3a 30 gueil 1o Haudana pabotel I'OK. Pesynbpratsl padotsl ['OK
ONPEEINAIOTCA OLIEHKAMH «OTIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHO» U
OOBSABIAIOTCA B TOT K€ JIeHb Ioclie OQOpPMIICHHS B YCTAaHOBJIIEHHOM MOPSAKE IPOTOKOJOB 3acelaHuid
koMuccuil. [lo okonuanuu pabotsl npeacenarens 'K cocrapnser oTyeT o npoieinaHHoN padoTe.

Jliia oOyuaronuxcs U3 4ucia UHBAJIUIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSAMHU 3710poBbs [ A
IIPOBOJIUTCS C YUETOM OCOOEHHOCTEH X NCUXO(PU3NYECKOTO Pa3BUTHUS, UHAUBUAYAILHBIX BO3MOXKHOCTEH 1
COCTOSIHUS 3/I0POBBSI.

8 PABOYHUE NIPOI'PAMMBI INCHUIIJINH, TIPAKTUK U THA

Pabouune nporpammsel aucuuiuing, npaktuk u ['MA (nepedrcienue qUCUMIUINH, npakTuk u I'NA u3

y4eOHOTO MJIaHa):

1. MHOCTpaHHBIN SA3BIK
Ucropus (Mctopus Poccuu, BceoOias uctopus)
[IpaBoBeneHME
duocodus
OCHOBBI SKOHOMUKH U YIIPABJIEHUS IPOU3BOICTBOM
ConuanbHO-TIICUX0JIOTHYECKUE OCHOBBI Pa3BUTHS JTUYHOCTU
OO011ast 1 HEOpraHUYEeCcKask XUMHUS
Opraandeckasi XUMus
9. AHanmuTHueckas XUMHs
10. ®uznueckass XuMus
11. KomnmongHas XxuMust
12. Marematuka
13. ®usznka
14. Beenenue B nH(pOpMaLIMOHHBIE TEXHOJIOTHH
15. [IpoOnembl ycTONYMBOIO pa3BUTHUS
16. be3onacHOCTb KU3HEAEATEIbHOCTH
17. UnxkeHepHas 1 KOMIBbIOTEpHasI rpaduka
18. IlpuknanHas MexaHHuKa
19. Ilpouecch! u anmapaTsl XUMUYECKON TEXHOJIOTUN
20. O6mast XuMU4€ecKasi TEXHOJIOTUs
21. CucreMbl ynpaBlIeHUS XMMHKO-TEXHOJIOTHYECKUMH MpolieccaMu
22. MoaenupoBaHHe XUMUKO-TEXHOJOTHUYECKUX MTPOIIECCOB
23. ®uznueckas KyJIbTypa U CIOPT
24. DneKTUBHbBIE AUCLMILIMHBI IO (PU3NUECKON KyIbTYpE U CIOPTY
25. JJabopaTOpHBIi MPAKTUKYM O OPTaHUYECKOM XUMHUHU
26. ®dusnueckas XUMHS HaeainbHoro kpucramia. Kpucramnorpadus
27. MeToipl HcCle0BAHNS MaTEPUATIOB (POTOHUKHU U SIEKTPOHUKU
28. ®dusnueckas MEKTPOHUKA U 3JIEKTPOHHBIE TPUOOPHI
29. MarepuranoBeieHre UIsl 3JIEKTPOHHOM POMBIIIEHHOCTH

e
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.

41.

42.

43.
44.
45.
46.
47.
48.
49.
50.

Munepanorus

Pusnueckas XUMHUS UIACATBHOIO KpucTaiuia. KpucramioonTuka

Pusnyueckas XUMHS PEATBHOIO KpHUCTalIa

[Iponeccel B ra3ax u B BaKkyyme

Teopus pocra KpucTawioB

OCHOBBI KBaHTOBOI XMMUHU MAaTE€PUAJIOB AIEKTPOHHON TEXHUKU

XHAMHUYECKask TEXHOJOTHS TEXHUYECKUX MOHOKPHUCTAIIIIOB

XHAMHU4YECKask TEXHOJIOTHS TOHKOIUIEHOYHBIX IT'€TEPOCTPYKTYP

XHAMHUYECKask TEXHOJIOTHS FOBEJIMPHBIX MaTEPUAJIOB

O6opynoBaHHe M OCHOBBI IPOEKTHPOBAHMS MPEANPUATUNH MO MPOU3BOACTBY TEXHUUYECKHX
MOHOKPHUCTAJJIOB

O6opynoBaHle M OCHOBBI MPOEKTUPOBAHUS MPEINPUITHH MO MPOU3BOJACTBY TOHKOIUIEHOYHBIX
reTEPOCTPYKTYP

O6opynoBaHHEe W OCHOBBI IPOEKTHUPOBAHUS MPEANPHUATHI IO MPOU3BOJICTBY U 00paboOTKe
FOBEJIMPHBIX KPUCTAILIIOB

Hcnonb3oBaHnue nuarpaMM (a3oBbIX PaBHOBECHM IpU CHHTE3€ MAaTepUaioB JJIEKTPOHUKH U
dhoToHUKH

I'emmounorus

VYyeOHas IpaKkTHKa: 03HAKOMUTENbHAs IPAKTHKA

[IpousBoicTBEHHAs IPAKTHKA: TEXHOJIOTHYECKAs (IPOEKTHO-TEXHOJIOTUYECKAs) MPAKTHUKA
[IpousBoicTBEHHAs IPAaKTHKA: HAyYHO-HCCIeA0BaTeIbCcKasi paboTa

[Ipon3BoACTBEHHAS PAKTUKA: IPEIJAUILIIOMHAs ITPAKTUKA

[ToaroroBka K mpoiie1ype 3aliuThl U 3aI1Ta BBITYCKHON KBaTU(pUKAIUOHHON pabOThI

[lepeBo HAyYHO-TEXHUYECKOW JTUTEPATYPHI

['paxxnanckas 3amuTa B Ype3BbIYaHBIX CUTYaLUsAX

Bxomsmux B OOIl mo HampaBimeHuto moarotoBkd «18.03.01 Xumuueckasi TEXHOJOTHs», TPOQPIIH
«XHUMHUYeCKas TEXHOJOIHsi MaTepHaJa0B M _NPUOOPOB IJIEKTPOHHOM TEXHUKH M _HAHOJJIEKTPOHHKW,

BBIIIOJIHCHBI B BUIC OTACIbHBIX JTOKYMCHTOB, SIBJIAIOIIUXCS HEOTHEMIIEMOM YaCThIO HaHHOﬁ OOII.

9 ®OHAbI OHEHOYHBIX CPEACTB JJIs1 HPOBEAEHUSA TEKYILIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXYTOYHOMN ATTECTAIIMA U THA OBYUYAIOIIUXCA OO

BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ mno wnampaieHuto noarotoBku 18.03.01 Xumuueckas

TEXHOJIOTHsI /ISl aTTECTAllMU 00yJarOIKUXCS HA COOTBETCTBHE MX IMEPCOHAIBHBIX JOCTHKEHUH MOITAITHBIM
tpeboBanusm OOIl OakanmaBpuara pazpaboransl ®OC 1o kaxmaon aucuuIuimHe, mpaktuke, ['MA,
BKIIIOHAIOMIWME THUIIOBLIC 3aJaHUsA, KOHTPOJIbHBIC pa6OTBI, TCCTbI, CUTYAllUOHHBLIC 3adaHUs, Keﬁc-3a)1aq1/1,
BOIIPOCHI K 3a4€TaM U IK3aMEHaM (8b1Opams HysicHOe), CPEJICTBA U METOIbI OLICHKH, T03BOJISIONINE OLIEHUTD
3HAHMUSI, yMEHUS, HABBIKU U YPOBEHb MPUOOPETEHHBIX KOMIETEHIIHUH.

®OC mno pucuuniauHam, npaktukaMm, [MIA paspabareiBatorcss B cooTBeTcTBUM C llopsakom

pa3paboTK W YTBEPXKIEHUS 00pa30oBaTEIbHBIX IMPOrpamMM, YTBEPKIACHHBIM pEIICHHEM YUYEHOTO COBETa
PXTY um. JI.U. Menneneera ot 25.06.2020, mpotokost Ne 12, BBeIEHHBIM B JIWCTBUE MPHUKA30M PEKTOPA
PXTY um. JI.W. MenaeneeBa ot 29.06.2020 Ne 48-O/1.

®OC no gucumnnuHam, npaktukam u ['MMA (mepedenp mucuumiivH, npaktuk U [MA u3 yuebHOro
J1aHa):

S

WNHOCTpaHHBIN SA3bIK

Ucropus (Mctopus Poccuu, BceoOias uctopus)
[IpaBoBeneHHE

duocodus

OCHOBBI SKOHOMHUKH U YIIPaBJICHUS IPOU3BOICTBOM
ConuanbHO-TIICUXO0JIOTUYECKUE OCHOBBI Pa3BUTHUS JIMYHOCTU
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7.
8.
9.

10.
11.
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.

OO6mrast 1 HeOpraHU4ecKass XUMUs

Opraandeckasi XuMust

AHaJIIUTUYECKAS] XUMUS

dusznyeckas XuMus

Komonnas xumus

Maremaruka

dusuka

BBenenue B nHhopMalmoHHbIE TEXHOJIOTUN

[IpoGnemsl ycTOMUMBOTO pa3BUTHUS

be3zonacHOCTb )KM3HEAEATEILHOCTH

WnxeHepHas u KoMIbIOTEpHAs rpaduka

[IpuknagHas MexaHuka

[Iponeccel u anmapaTbl XUMHYECKOW TEXHOJIOTMH

OO01as XuMHYeCcKask TEXHOIOTHS

Cucrembl ynpaBiaeHUs] XMMUKO-TEXHOJIOTMUECKUMU MTpoLieccaMu

MonennpoBaHue XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB

duznyeckas KyabTypa U CIOpT

DJEeKTUBHBIE TUCHUILUIUHBI 10 GU3UYECKON KYIbTYPE U CIIOPTY

JlabopaTtopHbIil IPAKTUKYM IO OPraHUYECKOW XUMHH

duznyeckas XuMus uaeanbHoro kpucramia. Kpucramiorpadus

MeTo bl Hcce10BaHusl MaTepranoB (POTOHUKH U AIIEKTPOHUKHI

duznyeckas 3EKTPOHUKA U 3IEKTPOHHBIE TPUOOPHI

MarepuanoBeneHue A 3JIEKTPOHHON MPOMBILIIIEHHOCTH

Munepanorus

duznyeckas XuMuUs UaealbHOro Kpucramia. Kpucramioontuka

duznyeckas XUMHUs peaIbHOTO KpUCTalia

[Iponeccel B ra3ax u B BaKkyyMme

Teopus pocra KpucTamIoB

OCHOBBI KBaHTOBOI XUMUU MaTEpUAJIOB AIEKTPOHHONU TEXHUKU

XuMHYeCcKasi TEXHOJIOTHUSI TEXHUYECKUX MOHOKPHCTAIOB

XuMHYecKasi TEXHOJIOTHSI TOHKOTIJIEHOUHBIX T€TEPOCTPYKTYP

XUMHYeCcKasi TEXHOJIOTHSI FOBEIMPHBIX MaTepUAJIOB

O6opynoBaHHe M OCHOBBI IPOEKTHPOBAHMS MPEANPUATUNH MO MPOU3BOJACTBY TEXHUUECKHX
MOHOKPHUCTAJJIOB

O6opynoBaHHEe M OCHOBBI MPOEKTUPOBAHUS MPEIIPUSITUA MO MPOU3BOJCTBY TOHKOIJICHOUYHBIX
reTepOCTPYKTYP

O6opynoBaHHEe W OCHOBBI IPOEKTHUPOBAHUS MPEANPHUATHI IO MPOU3BOJICTBY U 00pabOTKe
IOBEJIMPHBIX KPUCTAIIIOB

Hcnonb3oBanue nuarpaMM (a3oBbIX pPaBHOBECHM IIPU CHHTE3€ MAaTEpUajoOB JJIEKTPOHUKH U
dhoToHUKH

I'emmounorus

VYueOHas nIpaKTUKa: 03HAKOMUTEIbHAS IPAKTHKA

[IpousBoicTBEHHAs IPAKTHKA: TEXHOJIOTHYECKAs (IPOEKTHO-TEXHOJIOTUYECKAs!) MPAKTUKA
[IpousBoicTBEHHAs IPAaKTHKA: HAyYHO-HMCCIEA0BaTeIbCcKasi paboTa

[IpousBoicTBEHHAs IPAKTHKA: IPEIAUIIIOMHAS! TPAKTHKA

[ToaroroBka K mpoiieype 3aliiThl ¥ 3al1Ta BBIITYCKHON KBaIU(pUKAIMOHHONW pabOThI
[lepeBo/1 HAyYHO-TEXHUYECKOM JIUTEPATYPHI

I'paxxnanckas 3amuTa B Ype3BbIYaHbIX CUTYaLUsAX

Bxomsmux B OOIl mo HampaBimeHuto moAarotoBku «18.03.01 Xumuueckasi TEXHOJOTHs», TPOQPIIH
«XHUMHUYeCKas TEXHOJOIHsl MaTepHaja0B M _NPUOOPOB IJEKTPOHHONH TEXHUKH M _HAHOJIJIEKTPOHHKW,

BBIINIOJIHCHBI B BUAC OTACIbHBIX TOKYMCHTOB, SABJIAIOIIUXCS HEOTHEMIIEMOM YaCThIO HaHHOﬁ OOII.

10 METOAUYECKHUE MATEPHUAJIBI 1O JMCIHUIIVIMHAM, IPAKTUKAM U I'NA
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Metonyeckie mMarepuanbl M0 AUCUUILIMHAM, npakThukam u ['MA (mepedeHb QUCHMILIINH, MPAKTUK U
I'MA u3 yueGHOTO 1U1aHa):

XN R D=

W LI LI LY LW LW LW LW LW LW N DN DD DN NN NN M ke ek ek e e \O
OO IANNP, WO OVONANWDNMP,WNNRODOVUOYNIONWM P WNE—RO:

N
]

41.

42.

43.
44.
45.
46.

WNHOCTpaHHBIN SA3bIK

Ucropus (Mctopus Poccuu, BceoOmias uctopus)
[IpaBoBeneHHE

duocodus

OCHOBBI SKOHOMUKH U YIIPaBJICHUS IPOU3BOICTBOM
ConuanbHO-IICUX0JIOTHYECKUE OCHOBBI PA3BUTHS JTUYHOCTU
OO011ast 1 HEOpraHUYEeCcKask XUMHUS

Opraandeckasi XUMUs

AHAJIIUTUYECKAS] XUMUS

. duznueckass XUMHs

. Komtonnnas xumus

. MaremaTuka

. duznka

. BBenienrie B MHpOpMAIIIOHHBIE TEXHOJIOTUU

. IIpo6nembl yCTOMYMBOTO pa3BUTHUS

. be30MMacHOCTb KNU3HEACATEIBHOCTH

. ImxeHepHasi 1 KOMIIbIOTEpHas rpaduka

. IIpukiiaHas MexaHuka

. IIponieccsl U anmapaTbl XUMHUYECKOI TEXHOJIOTUN

. OOu1as xuMu4eckasi TEXHOJIOTUSI

. CucTtemsl yrpaBieHHs] XUMUKO-TEXHOJIOTHYECKUMU MPOLIECCAMHU
. MoaenupoBaHue XMMHKO-TEXHOJIOTMYECKUX MPOLIECCOB

. dusznueckast KylabTypa U COpT

. DNEeKTUBHBIEC JUCIUILIUHBI 110 PU3NYECKON KYJIbTYPE U CIIOPTY
. JJabopaTopHbI# TPAKTUKYM IO OPraHUYECKOU XUMHUH

. duznueckast xumus uaeasbHoro kpucramwia. Kpucramiorpadus
. Meroap! uccienoBanusi MaTepragoB OTOHUKHU U SJIEKTPOHUKU
. dusnyeckast 37EKTPOHUKA U AJIEKTPOHHbBIE TPUOOPHI

. MarepuanoBeneHue uist 371€KTPOHHOU MPOMBIIIJICHHOCTH

. Munepanorus

. dusnueckast Xxumus uaeaabHOro Kpucramia. Kpucramioontuka
. dusnyeckast XuMus peaJbHOro KpHUcTasia

. IIpomeccsl B razax u B Bakyyme

. Teopus pocTa KpucTaioB

. OCHOBBI KBAHTOBOM XMMHH MAaTEPHAJIOB JIEKTPOHHON TEXHUKU
. XUMH4YecKas TEXHOJIOTUSI TEXHUYECKHX MOHOKPUCTAIIJIOB

. XUMHUY€eCcKas TEXHOJIOTUSl TOHKOIUIEHOYHBIX F€TEPOCTPYKTYP

. XuMHUecKas TEXHOJIOTUS I0BEJIUPHBIX MaTeprajIoB
.O0opynoBaHHE U OCHOBBI IPOEKTUPOBAHUSA MPEANPHUATHI MO MPOU3BOJCTBY TEXHHUUECKUX

MOHOKPHUCTAJJIOB

. O0opynoBaHHE U OCHOBBI IMPOEKTUPOBAHMS NPEANPUATUN IO MPOU3BOJACTBY TOHKOIUIEHOYHBIX

reTepOCTPYKTYP
O6opynoBaHHEe W OCHOBBI IPOEKTHUPOBAHUS MPEANPHUATHI IO MPOU3BOJICTBY U 00paboOTKe

FOBEJIMPHBIX KPUCTAIIIIOB

Ucnons3oBanne auarpamMm (a3oBBIX pPAaBHOBECHH TP CHHTE3€ MATEPHAIOB AJICKTPOHUKH U
dhoToHUKH

I'emmonorus

VYyeOHast mpakTUKa: 03HAKOMUTEIbHAS MPAKTHKA

[IpousBoicTBEHHAS MPAKTHKA: TEXHOJIOTHYECKAs (MIPOEKTHO-TEXHOJIOTUYECKAs ) MPAKTHKA
[IpousBoicTBEHHAS MPAKTHKA: HAYIHO-UCCIIEA0BaTeNbCcKkas paboTa
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47. Ilpon3BoACTBEHHAs IPAKTHKA: IPEIAUIIIOMHAS TPAKTHKA

48. [loaroToBka K MpoLeaAype 3alUThI U 3alIUTa BHITYCKHON KBaJM(UKALIMOHHON paboTh
49. IlepeBo1 HaAyYHO-TEXHUUECKOM JIUTEPATYPbI

50. I'paxx 1aHCKas 3aIMTa B YpE3BBIYANHBIX CUTYALMIX

Bxogaumx B OOIl no nHanpasieHuto noarotoBku «18.03.01 Xumuueckasi TEXHOJIOTHS», MPOPHIIb
«XHMHUYeCKas TEXHOJOIHsi MaTePHaJI0B M NPUOOPOB IJEKTPOHHOH TEXHUKH M _HAHOJIJEKTPOHUKW,
BBITIOJTHEHBI B BUJI€ OTACIIBHBIX JOKYMEHTOB, SABJISIFOIINXCS HEOTheMieMo# yacThio qanHou OOIN.

11 PABOYAS ITIPOTPAMMA BOCIIMTAHUA

Pabouass mporpamma Bocnutanus, Bxozmsmas B OOIl nmo wnampasieHuto mnoarotoBku «18.03.01
XuMuyeckasi TeXHOJOTHs», Npopuinb «XUMHYECKasi TEeXHOJIOTHS MAaTepuajJoB M NPUOOPOB
3JIEKTPOHHOI TEXHUKU M HAHODJEKTPOHUKHN, BHIIIOJIHEHA B BUJI€ OTJEJILHOIO JOKYMEHTA, SIBJISIOIIETOCs
HeoTheMJIEMOH "acThi0 qaHHoii OOII.

12 KAJIEHJIAPHBIN IIJIAH BOCIIUTATEJIbHOM PABOTHI

Kanennmapuseiii man BocmnuTatenbHON paboThl, BXxoasammii B OOIl mo HampaBieHHIO MOATOTOBKU
«18.03.01 Xumuueckasi T€XHOJOTUsI», TPoPuiIb «XHMHUYECKAs] TEXHOJIOTHs MATEPHATOB U NPUOOPOB
3JIEKTPOHHOI TE€XHUMKH W _HAHOIJIEKTPOHUKM, BBINIOJHEH B BUJIE OTJEIBHOIO JTOKYMEHTA, SIBJISIFOLIETOCS
HeoThemiIeMoi yacTeio nannoi OOII.

s JIOKYMEHT ITOATIMCAH _
° HEKBAJIMOULIUPOBAHHON
SJIEKTPOHHOM IO AITMCHIO

@ Bnaneneu: ®unaros Cepreii Hukonaesuu

H.o. mpopexropa:Ciryx6a mpopekTopa 1o yuaeGHoM 170
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